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OFFICE OF COMMISSIONER OF PUBLIC ROADS,
TrRENTON, N. J., November 29, 1899. }
7o the Governor and Legislature of New Jersey :

Pursuant to the requirements of the State Aid Law, I here-
with submit the Sixth Annual Report of the Commissioner of
Public Roads for the fiscal year ending October 3ist, 1899,
with such comments, quotations and suggestions as existing

c1rcumstances seem to reqmre
HENRY 1. BUDD,

Commissioner of Public Roads.

NEW JERSEY STATE LIBRARY
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REPORT.

In compliance with the act of June 15th, 1895, we make the

following statement of cost of roads.

They will claim a share of this year’s State appropriation, as

indicated by the figures below :

COST OF ROADS.
ATLANTIC COUNTY.

Fonnott. DEivemoaaesill iiv., L0 oo GRS
(B(s ) et il o o (SN R R B S
State’s share
Ohestiat Neek TORAS . o r i oieiovesis s igratan s GRS L S
$1,671 21
557 o7

$18,500 o1
6,166 67
$7,858 92
2,619 64
$10,474 08
3,491 36
$3.773 85
State’s share 1,257 95
605 ey G e RS o e R TS S RN o | ) |
. o uaens v v suss esovmimes EATIR $7,399 02
ST T s 1 TR NS L 2,466 34

3 1-1T miles.

8-11 miles.

3 9-11 miles.
$7,630 14

3 6-7 miles.

5 I-4 miles.

1 3-5 miles.

3 miles.

1 I-5 miles.

I 4-5 miles.
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State’s share................
oraltaIEber ol I e, 17 i i T e e S SR RN SO

T otaNPRIAIEHIE COMILY ' v viiasess oo o3 balh sl e bon RS NS LN R -

$13,030 56

4,343 52

$ 1,221 0O

407 00

IS B R T T e 0D L (O SRR [ v L e e

Totalepaid Ehe ConIby il oo i v dm s I L LRSS
ESSEX COUNTY.

Bragllifiavcrmuet®aBpes | 8 "o eV e

(/015 ey P et T ORI SRR s | ot [ L1 $ 3,923 31

State’s share
Broad street....

State’s share
T e R S R IR S b o e el

B R B oo s L Btove s vion e s b oo R S G R

State’s share

State’s share
Watchung avenue
s+ im0 v i ks s E e SN
SEATEISRHAIE . . . i o dinsmanoriey s O e s e e £ ey
Bloomfield avenue

ISTAEISEHATE ... .o vivies alunse s5nts shaes s
FEEIRROLASE ORI . . rvy e coshnpasisesmnn vriems Syt ba e TR & el g W AR

$19,988 67
6,662 89

State’s share ...............
Total number of miles
Total paid the County

.. § 8,265 21

EHAPEISIRIATRE i ol e s st ek e e s 2,755 07
Cross Keys and Hurffville road........cccccvevreiiivenireeieiinenneenen.
T R T R G R S $ 4,674 81
State’Sshare .. iivilis i ot 1,558 27

I 3-4 miles.

18 1-2 miles.

$21,755 88

2 1-50 miles.

5-24 mile.

2 1-5 miles.
$4,750 52

3-5 mile.

2 7-8 miles.

6-11 mile,

1 niile.

1 1-2 miles,

1 1-2 miles.

4 miles,

12 1-50 miles.
$23,106 76

6 miles.

3 miles.
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COMMISSIONER OF PUBLIC ROADS. i
Woodbury and Knight's Run road.. ... ... e itesitn i, .. I 1-2 miles.
€050 . 5 Lo a1 L TR S Vs Dy alamirs el SO $ 4,475 70
State’s share 2 1,491 9o
Broad street, WoOADUIY . .iu .oiciisivreinetanss S oo ae et s o 4-5 mile.
St s el ool oL e cvrvany e R et al
State’s share ............
Total number of miles .... 12 4-5 miles.
Patabpatd the CoUnTYIll . ..ooi i i i masanrastssr st taas e et i 6 $7,971 91

Pennington road
@1 SRR
Statelsshare Bl L L i e S 12,173 42
AT Toad) - 4ol S Pl e e s niin vadhail by e, 0/ 1]
(eor TRy ) UL A R S TR ¢
State’s share
Upper Ferry road
OST e o L ST L QRSN & s e wios 2 D
State’s share
Mot et IRIEBSI L1y, i covion rate s CL TR T
Total paid the County

& T T O T R L o kiveu i on st SRCITIERE R (S0 )
Cost i dinn 2, : $ 9,145 56
State’s share 3,048 52

(GCOTRalS roady, Sl SRRt T il e e SRR e
TR it AR SRR R
State’s share .

Bound Brook and Lincoln road...........cccociviiieiniiniiineniniiinnenns

5 BRI R e S R
Old Bridgeroad.....

L ] CEOM ) 125 1 g e ik Bl T RO URRAR - 5,139 20

MONMOUTH COUNTY.

Navesink, First avenue and Hillside road..........cc.cccoiinniininn o
0 St B B g e L A K <on e L BHTTN 2
SRS RISt BIRENEWE  MN 1,578 o4

AT CAVEIIE, o et S o b b St s enen SRS IE TR R
(O SO s e ot cr A s R PR R cene $3,942 00
State’s share 1,314 00

Sweetman’s lane and Tennent Station road
(0L 0 o o T e T TN R $1,699 98
SO EEALEAANSEIATERN S 1 L, irreons 25 araiocois ponsHvelon 566 66

6 3-4 miles.
3 miles.
I 1-6 miiles.

10 I1-12 miles.
$16,878 28

2 1-5 miles.
4‘2-3 miles.
2 1-4 miles.
3 miles.
2 miles.

13 13-15 miles.
$18,347 65

2 1-2 miles.
2 miles.

2 2-3 miles.
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$22,573 32
7,524 44

$7,802 55
2,600 85

$26,868 72

8,956 24
$8,033 34
2,677 78

BT i 2 et AR e A
State’s share
Lol nua e o e s oo s T e L S
Lotalspaidithie WoMNY e .o soky i sutmam il e Lt e
PASSAIC COUNTY.

Madisa e aad s e e s v sra s tab e Eah iR el st e
(e e A e ri Ly PP ORI 7 L $11,377 727
NSERte SRHATENER TN, on L L e A T 3,792 59

MiltaBiaad s it UL G s b SRS e
(515 L S Lo AERIIC RO R 0 . $ 8,849 49
Srabeisshares oo e 2,949 83

Mountain View and Singac road...........coocoviiiiivniiiinnoniininnnns
(TSETE e e NN ) AR OB s el . | . $ 5,980 02
State’s share : 1,993 34

& veinn D {11l oYt (e e e L ISR
B ORE N REIIGE S 7 d s stk s e w5 o v e Ao A S el $ 5,662 68
SRR R e s OO © 1,887 56

Total number of miles
Total paid the County

EHARCOERBHAATE TOAD &\ .ouiyveessinnsedis i nes e Tt o e s ey i
TS Bl N A SR e M $ 4,829 76
IR T s R B SE Vo Sl 1,609 92

TOFAFIIINDEY Of TIIES . .. : iviivris uisisssbion s Toms i enh b sc s 4 85 bxein s

dhakaipatd tHe Counby . o vieh el b R TR T

NIOEIREOOK TOA ! 0, . oohs b vives iy bedavan b i g TR SR a0, Sl oors
e 13w womrs s sl i 30562100
State’s share 10,054 0O

Total number of miles ..... RMEOREMIN G Se A0 (o e i P

‘Lotalipaidithe:Conntyr 2ot o0 L, e e >

3 miles

4 1-2 miles.

15 3-50 miles.
$13,583 99

7 1niles,

2 1-7 miles.

8-9 mile.

8 1-153 miles.
$13,500 96

4 miles.

1 2-3 miles.

2 miles.

1 mile,

8 2-3 miles.
$10,623 32

2 1-6 miles.

2 1-6 miles.
$1,609 92

6 3-5 miiles,

6 3-5 miles.
$10,054 00
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WARREN COUNTY.
Eront strect; BelVIdere ... ..cn et o totasst SR o0 et 1-13 mile.
LGt 3 P SO T SO EIRE TE el $800 o0
State’s share, 1-3 less 10 per cent. of cost...... 186 67

Total number of miles I-13
Total paid the County. $186 67
Dotal-cost: tathe State: . il L S s $150,000 0O
ADDEODIALIONG: .o L inavassesho biasealn o T LSRR RS $150,000 00

Total cost of roads to both State and county is given further on in the
more detailed statements of engineers and supervisors.

Specifications for the following roads have been and are
being prepared, some of which are under and are being placed
under contract for conmstruction under the State appropriation
for the fiscal year beginning November 1st, 1899, and ending
October 31st, 1900 :

ATLANTIC COUNTY.

) Miles. Est. Cost.
Mays Landing and Tuckahoe road—gravel................... IT $11,000 0O
BURLINGTON COUNTY.
Moorestown, Evesboro, Fellowship and Paul’s road—

SEOHE . 1T o B B i Ll i s U ORI 6 $24,000 oo
Ballenger’s Mills and Indian Mills road—gravel... 6 7,200 00
Columbus and Burlington road—stone................. D 8,000 00
Mt. Holly and Jacksonville road—stone.... 3.58 20,000 0O
Mt. Holly and Smithville road: -stone.......................... 3 12,000 00
Bordentown and Wrightstown road—stone................... 4 16,000 00

ROEA] - 5. 2 Pt e e L L e 2L R 24.58 $63,200 0o
CAMDEN COUNTY.
Haddonfield and Magnolia road—stone........................ 1.50 $7,500 oo
HESSEX COUNTY.
Roseland avenue—sStone..........ooevveiiuireiieiirenreannenanns 3.6 $15,834 oo
Parsonage road—stone 3.5 16,000 0O
East Passaic avenue and Center street................... e gt 6,667 oo

East Passaic AVEINIUE. ... vvuurecubashnbhuess wuivs P T Ll o 10,000 LO
Blizabetlilavanta o N Sl i el e e e 1.3 6,666 oo
IS H(h (0RO Vs P e I G Do e M Ny o e I 5,000 0O
Yooy T D O TG St P R RN R SRR 0 T S L v 3.5 16,000 00

U e e e RSO N Je 10 (st (o 16.2 $76,167 oo
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GLOUCESTER COUNTY.
Miles. Est. Cost.
Cross Keys and Hurffville road—gravel..............cco.ceu.ee 2.40 $ 1,815 20
Woodbury and Knights Run road—gravel and stone...... 4 12,224 29
MullicatHill ‘road—gravel............. .o ioe s e imerone ds doniioe s 6.54 7,434 40
BHGUEROrt Toad—Stone. .. . ivuiiin iveinnnh stadesettis st aaseiies 6.02 23,700 00
‘Glassboro and Clayton road—gravel........cc.ccoeeuniinnann. 4.87 8,000 00
Vil B e A A SOOI -~ stk 23.83 $53,173 89
MERCER COUNTY.
Hightstown and York road—stone..........cccoeeevneeriinnnnns 3.2§ $14,625 oo
White Horse and Crosswicks road—stone. 4 18,000 0O
Edinburg and Hightstown road—stone.............c....... 6 27,000 00
Hightstown and Long Branch Extensxon—gravel Tt 2,070 00
Portion of Upper Ferry road—stone; township road.. Gn AN 5,035 00
AT N MR S RIS B € ks el 16.55 $66,660 oo
MIDDLESEX COUNTY.
Hightstown and Manalapan road—gravel.................... 2.50 $ 4,000 co
Old Bridge and New Brunswick road—stone................ 3.62 20,582 40
sCarferet road—8tONE. i ..o sivvedebvalonrnsdshbdacnind e 8,450 0o
Bound Brook and Lincoln road—stone...... et 8,000 00
Cranbury and Hightstown road—gravel... 1,600 0o
Cranbury turnpike road—stone..........ccoeoviiuiveenniinninn 8 40,000 00
A e R ARREe S o o e 19 33 $82,632 40
MONMOUTH COUNTY
Valley Drive road—stone...... e R e e 2.85 $16,727 oo
-Sweetman’s lane and Tennent Station road—gravel and
LRGPk P A NP BRIR,  © o e 5.58 10,044 02
Holmdel and Bradvelt road—stone........cccc. ceeveivenenennne 3.50 17,500 0O
Brighton avenue and Long Branch road—stone............ “1,16 7,934 30
Hightstown and Manalapan extension—gravel............. 2 3,000 Q0
REOTRISCRS o= S bars ab R ey s S S T S 15.09 $55,205 30
MORRIS COUNTY.
William’s Corner and Passaic River road —stone............ 3.15 $16,065 00
Succasunna road—stoe. .. .ocvviiiuneneiiieniiiniiiines A T 1 | 4,130 00
Stirling road—stone............ Sissimhe e snsrey se e R 2 10,000 00
et rar0al —SEOME. ... oo sressihisrons ovs 29psantas sk bios i natass I 5,000 00
Mendham and Somerset County Line road—stone......... 2.41 13,073 00

105 41 O R SO R oL o 9.37 $48,268 0o
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OCEAN COUNTY.

Miles. Est. Cost.

Long Beach road—gravel; township road $30,0c0 00
Seaside Park road—gravel........ M NIRRT .~ . op oo 24,000 00
Rotal. .o e et 5 B AR S by i PO S 27 - $54,000 00

PASSAIC COUNTY.
Ueion AVETNE QA —SEOME. . i it vsve seesiesneite shnbotiebass 2 $ 5,820 oo
Eackoondliud aVEeRUE—8E0NE. (|| 5 /oo iines i vnsadnasan e M 2 9,000 00
Mortonhouse and Bergen County road—stone............... 2 10,000 00
Midvale and Greenwood Ilake road—stone..... ............ 10 40,000 00
Lakeside avenue at Pompton—stone.........ccoeevvevnninnnen 3 3,000 00
NS e A o R P L e e 7 $67,820 oo
SOMERSET COUNTY.
Fast Millstone and New Brunswick road—stone............ 6 $21,000 0O
South Somerville extension—stone..........cooevveniiinininnnns 2.50 12,000 00
Fotal vt Ea s s fisasitses s i R R S 8,50 $33,000 00 -
SUSSEX COUNTY—TOWNSHIP ROADS.
Wauntage township line and Sparta township line—stone, 7 $21,000 00
Vernon township line and Sparta township line—stone 3 9,000 00
Warwick and Newton road—stone.........c....ceeuivuinninnnne. 4 12,000 00
Hardystonville and Passaic County Line road—stone..... 6 18,000 00
Pisi ) SRR otk o ot et R 0L L 20 $60,000 oo
WARREN COUNTY.
Belvidere road—stone; township road............... weeeene. 2 $8,000 oo
tEatal umber o TIIes, .l i ssnita e g Y 211.95

Totalestimated oSt o it fata 4 L le N o v $686,626 59

NAMES AND LENGTHS OF THE ROADS BUILT IN 1899.
: ATLANTIC COUNTY,
L ohonatE BRI T0 0 oo o cssin o c Uib i oS EORRINEE WL S ol o (L0 3 I-1I miles.

Chestnut Neck road 8-11 L
SR A e A T SOOI e R el
BURLINGTON COUNTY.
Columbus and Bowne’s Corner road..........coecevvrervevnrivnnneensens 3 miles.
Georgetown and Old Yorkroad...... ... e tiisainaned s m sattas I1-5 i
Farnsworth avenue and Park street........ccccccvevniiiiiiinnenniennnin, I35 5
I STy I o T M S L P S e P Sl I4-5 5
Malliaa RIVEE 00T e i v i s cn sviis v s mpe st o T 13-4 &
Burlington and Mount Holly road..............ccocooiiiniiiiiiiiniiinn 51-4 i
Cross Roads and Ballenger’s Mill road.......ccccooeeiviieiininninnnnnn. 36-7 5

(ORISR R T e o nins st v a0 18 1-2 4
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CAMDEN COUNTY.
Parltl aVOIUE, uixw - 5 derdtesrmursvssh obsyigane oy h AL | S 2 1-50 miles.
Massey avenue 5-24 L

Franklin avenue

Broad street.............. 27-8 i
S b s TS L LT B (S ST RPN 31 4. 5| e e S SR T I1-2 L
Ve )50 e M 70 s LA VNN . ¢ | oy B 1 §¢
AL RTINS o D e s & s e 6-11 )
Fairfield road............... TR AV e o e N L 4 Ky
& e T T G SRR i f o e A I1-2 e

AU (05 7 Sy SOOI PSR AW Y 7 - | (10, ol o o e 12 I-50 {4

GLOUCESTER COUNTY.

Woodbury and Knight’s Run 10ad........coeeeuviriensecnnieicninnnnns 3 miles..
Cross Keys and Hurffville road.........c.ccoveeeniiiiiiniiiniiinniiinnnn 3 4
Erafiebnvilletaad:.. .. TLn . b R e e ey 6 -
BEoOl SEEEEl WOOADULY (oo ovviise v e 51 oo i b o R ST b S bl s s o 4-5 H
TR 2 i A OO O IR b L e R e 12 4-5 A%
MERCER COUNTY.
BERSARBETOAT 5,100 5 2o v iehins obs oo ss ruedes a Voot S e O 6 3-4 miles.
To T I T RIS N 1 o e S 3 5
104 T e e O SR PR S S 0 [ 1 o R R I1-6 s
TG s TP R SNBSS e s < - L R 10 11-12 ¢
MIDDLESEX COUNTY
CranbaraSation TOAT. ..ooci. v iirms v beiiiniliat Smranta s s sia s et ts a4 2 1-5 miles.
(o 0 ol i A SRS R S oL 1 0ol 05 S IR e 4 2-3 i
G EEREERROARl Lol . oot i trvas aeio kot shg e Sttt VRO L i e 2 2
QERBEEOEroad . ... o vosirinibinh 4 3 b
Bound Brook and Lincoln road 2 S
TR e A e L e e e v L 13 T3-18. 0
MONMOUTH COUNTY.
Lower Squankum and Turkey road..........coooevuiiiiniiiiniiiinnnnnnns 4 1-2 miles.
I PRI SR ORI N (0. Lo smaivio ko oo wsvma g e AN o i e S M 2 48
First auenue and Hillside road..........cccoeeiiirianniins civiiiaeennnn T FagpsiiEs
I G (U e e T SRR SRR < < el DGR 134 5t
Red Bank and Eatontown road..........ccoceveiveniiniiniinnnne e 3 He
Sweetman’s Lane and Tennent Station road.........c.cceevvvienenn 2 2-3 a

OB I S o et b e i A R RN ot 15 3-50 ‘¢
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Rockaway and Hibernia road
Hanover and Afton road
Denville and Pine Brook road

Mountain View and Singac road
‘Great Notch road

MORRIS COUNTY.

PASSAIC COUNTY.

141 REaR ) Gt 12K 8 AP e i e O L SRR e

8-9 miles.

217 o
7 [
Sysgl M
2 niiles.
1 £
4 [
I 2_3 ft
82_3 (11

6 3-5 miles.

2 1-6 miles.

1-13 mile.

114 2-3 miles.

During the years 1893 and 1894 there was built in

Middlesex county
Mercer counity ........

Camden county

Burlington county

Total number of miles built in 1893 and 1894

During the year 1895 there was built in

Burlington county
Camden county...

Essex county...

Gloucester county ...
Middlesex county

Total number of miles built in 1895

BT ENAVETRC el S7E  d Arey o R R g

16.09 miles.

12.78 A
14.50 £
31.47 a
76ty B

9 3-4 miles.

8 14 £
6 1-2 £
@3ca e
7§81 -
6 2-5 i
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During the year 1896 there was built in
Atlanticieomtty........ccoveaidoniies L i S T 12 miles.
Burlington county ... 11 1-60 ¢
Essex county........... 6 =
G IOHEEREROUTIEY ... 1\ o sbinsbivh o anh pesinssrrns T AR L ot e o 6 A
LR CORIIIE RS | L o vin vedans b aie s snen endaamE R L C i TR 10 19-20 ‘¢
M IREE N COMOEY . ...« et sin s dwavs o n M il bRl 0L L 2o B 9 48
LG O REDREOUTIUY . i<\ it by issa o doicun o s sapansiuseate OIS obe LARoY 3 34 gl
S COIUBILT 01" 1 vy vrcasivonsbs pvons s oo oo iay s pheMUEHERENUS 20t s Bha iy peas 2 2-3 L
Total number of miles built in 1896...........ccocoevviiniiiie 5I 1-3

During the year 1897 there was built in

Atlantic county........ Sren. £ ATORED R b
Burlington county 10 %
(728 v 70 (5 103 T v e, 2 o L SRR e |- oo e SRR L 4 1-8 £
SEPET 0 U e OSBRSSO 7 L e R e 5 §e
(G lONBERIEEETITIED . /- Lo does o mariivs svinsn s kotnd oA SEe s o it A oot s pans 5 1-2 £f
RS T A e e SO RS s 0 e R 4 3-4 e
i 6404 250 2 0B T oo R SOOI ) L L 4 3-4 i
L0 B s AT i e S AR NI, o S e 6 1-8 3
Monmouth county...................... 5 48
Passaic county.......... P 4 3-4 £
SO TR R T R ek by U e PR ||y ek oo 6 1-5 L
T e N R RN CORURINR = L' oo v ebinn, 66 1-2+4
During the year 1898 there was built in
o L TR TR e O PPN o b e R T 6 4-5 miles.
B RO ONTILY ;.o 05 5o oo v osss 00 3b i eohirobums SRR US o lhs (oo S 5 s s 14 "1o-17. **
AL EMOTIRIIRTC . .o . e v v e s on s TR Y P AAE Ml v @ s s i s SHlNp e oAy 12 4-5 43
B REC P REIIIAL Wit oo -cives o 43 st s Mosama d T B o Ky e Ealas e tmnn A bR s 9 3-5 %
GBI CEBEEYECONTIEY: o crus ossieno s i bunnibion OPMILE o Sathriud i ss sl s st s S5 7 3-5 &
IMeECERUOMIET (. .coooes cinens 2 =10 . ¢
Middlesex county... 6 1-6 o
NEGUGIRIREOUHET. v iivvs e saennssossosine neagavaeirs e s aayinne 5 1-9 L
LRSS e IR R PEh (A 7 i e A e e 6 1-10 '
T L RN . 4t e p i el . 578 &
I GHRCIIITILY, . oo « 10+ o0 yee s 5iv s FAUAISTS AE b oie R e R e L6 U als MU TF oS § e snasny 7 1-4 £
REEEIEER &t sy S R SR ol S 84 1-2+4
During the year 1899 there was built in
Atlantic county......... L BT ! 3 9-IT miles.
Burlinglon county 18 1-2 4
‘6

CERAEIRCOINEY (<. .. iivrscisromiosrons ssvavesanambadeb SR Lo oob L0 0, s 2 I-5
FOSHERBOAVIIIEYL .. o vvassvoesunsisanns s o33 v shsoms o mpa T YNAEER SR b CoVIon s mnm ot 12 1-50 ‘¢
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Gloucester county 12 4-5 miles.
DECTEED: COMIILY . foviin v v snun s sia s s sivos painwne dom o U GRS SR 10 II-12. **

Middlesex county 13 13-15 ¢
Monmouth county 15 3-50 S
MoErs nel il s mit. =il 5 b o SN e 8 1-153
- T E e 27 11 1]l S O NP LU SNERMIR I L o 205 HEotehs
S N Oy ot Tl i s s bas a0 2 1-6 %
Somerset county... 6 3-5 £E
W AT ETECOUMEY . oo o e iioss i s b o e an b BRI o p 1 dis (P e B
TR T Y T o WA ORRRRAS RN 1 o e S 114 2-3

The total amount expended by the State and the number of
miles built in each county since the passage of the State Aid
Law are as follows:

County. Miles. Amount.
AN ST PR A o O O NEE TN ey s = 5 e 33 1-9 $20,881 71
A Dy SRR o R R 94 7-11 156,453 20
(075757 08125 1 o N SO B b Ko =0 RS L I o e 42 78,156 38
1T e e R e s e b 72,764 I5.
Gloucester. 50,447 18
Mercer 121,605 26
LB (0 1 S R, e USRS B 57 1-30 97,864 12
OO, . /vvorsanece o pnutdrertnsehsasnsrinnsnsssassnyeeiuban i o0l 29 31,239 49
§ 01 o vy PO e 2 TS S o4 o e p e s B 20 5-21 29,025 50
Passaic, 25,922 73
G SR SRR T L o T R . 3.245 58
REMREESOTN.TL, | Ll f T SRy Ehe 5% v onee? ot surs Srsr i ] 20 I-I0 28,034 09
AT RS v L TSRS I e 1-13 186 67

155 50 BN 01| e NN SO v -7 440 + $715,826 06
Total amount appropriated by the State.....................co..... $795,000 oo

AMOUNT AVAILABLE FOR ROAD-BUILDING IN EACH COUNTY.

Under the State Aid Law, the estimated cost of all improve-
ments made under this act, together with the estimated cost of
repairs of roads already constructed in any county in any one
year, shall not exceed one-fourth of one per centum of the
ratables of such county for the last preceding year.

The following table will show at a glance the limitations of
expenditures in each county, also the amount that can be
expended, provided the State appropriation is liberal enough to
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meet it. For example: Atlantic county, with ratables amount-
ing to $20,144,201.00, could expend per year, if State appro-
priation were sufficient, $50,360.50% of its own money and
$25,180.25%% of the State’s money, altogether $75,540.753%%; a
rate, if applied to all the counties, even with the cost of repairs
to roads already built deducted, would in a few years, cover all
our leading roads with stone and gravel :

Abstract of Rata- One-fourth of

County. for 1899. One Per Cent.
ARG PSRRI A L M R $ 20,144,201 $ 50,360 504

00
Betpe i s e 44,058,4 5 00 110,146 133
Bl o O s vins 22,455,228 00 56,138 o7

37,163,518 00 92,908 791

(Eeyce MITHE e e e Z4n 6,749,029 00 16,878 57Y%

Crunbe IRt BTt L e ke e 16,694,777 00 41,736 94%
SEETTEL L e e g SN ORISR [ 203,932,000 00 - 509,830 00
Gloucester... 14,326,516 00 35,816 29

) BUT T Loy i m e e RN 161,994,302 00 404,985 75%
35 A2 ool S ot e NN R 17,572,928 00 43,932 32
(TR U ey o o o PPty B e 1 44,567,084 00 IXY,4T7 71

Middlesex....... 27,312,101 0O 68,280 254
Monmouth ..... 47,460,000 00 118,650 00

MOTELS ) 5l ccsuane 27,382,354 00 68,455 8815

7,785,385 0o 19,463 46X

63,719,963 00 159,299 90%

13,906,049 00 34,765 12}

18,563,673 0o 46,409 18%

ST T it e MM AN LN e i 12,156,270 00 30,390 67%%
Union 39,767,6¢0 00 99,419 00

Warren 18,318,339 00 45,795 84%

The following roads have been and are being petitioned for
to be improved under the State Aid Act :

ATLANTIC COUNTY.

Mays Landing and Pleasantville road, gravel, 12 miles ; esti-
mated cost, $12,000.

Longport Drive road, gravel and stone, 3 miles; estimated
cost, $20,000.

Mays Landing and Tuckahoe road, gravel, 11 miles ; esti-
mated cost, $11,000. ‘
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Egg Harbor City and Lower Bank road, gravel, 6 miles; es-
timated cost, $12,000.
Total number of miles, 32 ; total estimated cost, $53,000.

BURLINGTON COUNTY.

Masonville and Coates Corner road, stone, 3.50 miles; esti-
mated cost, $14,000. :

Cross Roads and Green Tree, stone, 2.50 miles ; estimated
cost, $10,000.

Green Tree pike, stone, 2 miles; estimated cost, $8,000.

Ballenger’s Mills and Indian Mills road, gravel, 6 miles ; es-
timated cost, $7,200.

Medford and Tabernacle road, stone, 8 miles; estimated
cost, $40,000. )

Indian Mills, Atsion and Batsto road, gravel, 9.50 miles; es-
timated cost, $19,000.

Pemberton and Wrightstown road, stone, 6 miles ; estimated
cost, $24,000.

Columbus and Burlington road, stone, 7 miles; estimated
cost, $28,000.

BURLINGTON COUNTY.

Burlington and Jacksonville road, stone, 6 miles; estimated
cost, $24,000.

Burlington and Beverly road, stone, 3 miles; estimated cost,
$12,000.

Mt. Holly and Jacksonville road, stone, 3.58 miles ; estimated
cost, $20,000.

Rancocas and Burlington road, stone, 4 miles; estimated cost,
$16,000.

Charleston and Burlington road, gravel, 3 miles; estimated
cost, $6,000.

Rancocas and Beverly road, stone, 5 miles; estimated cost,
$20,000.

Crosswick’s creek and Bordentown road, stone, 2 miles; esti-
mated cost, $8,000.

2
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Medford and Wilkins’ Station road, stone, 1.50 miles; esti-
mated cost, $6,000.

Wrightstown and Rising Sun Square road, stone, 7 miles ;
estimated cost, $24,500.

Keeler’s corner and Jacksonville road, stone, 2 miles ; esti-
mated cost, $8,000.

Tabernacle to Chatsworth, gravel, 10.50 miles; estimated
cost, $21,000.

Hartford to Bridgeboro road, stone, 3.3 miles; estimated cost
$13,200.

Mount Holly and Smithville road, stone, 3 miles; estimated
cost, $12,000. »

Bordentown and Groveville road, stone, 3 miles; estimated
cost, $12,000.

Bordentown and Wrightstown road, stone, 4 miles; estimated
cost, $16,000.

Bordentown and Florence Station road, stone, 5 miles; esti-
mated cost, $20,000.

Florence Station to city limits of Burlington, stone, 4 miles;
estimated cost, $16,000.

Wading River to Batsto, gravel, 9.59 miles; estimated cost,
$9,000.

Moorestown, Evesboro and Fellowship roads, stone, 6 miles;
estimated cost $24,000. :

Total number of miles, 130.27; total estimated cost, $437,900.

CAMDEN COUNTY.

River road, Pensauken Creek to Camden, stone, 5 miles; esti-
mated cost, $25,000.

Heading and Lawnside road, stone, 2.50 miles; estimated cost,
$12,000. :

Sicklertown to Chew’s Landing, gravel, 8 miles; estimated
cost, $9,600.

Haddonfield and Magnolia road, stone, 3.13 miles; estimated
cost, $15,380.

Haddonfield and Mt. Ephraim road, stone, 2.81 miles; esti-
mated cost, $17,866.

Total number of miles, 21.44 ; total estimated cost, $79,855.
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ESSEX COUNTY.

Roseland avenue, stone, 3.6 miles; estimated cost, $15,834.

Parsonage road, stone, 3.5 miles; estimated cost, $16,000.

Fast Passaic avenue and Center street, stone, 1.3 miles; esti-
mated cost, $6,667.

East Passaic avenue, stone, 2 miles; estlmated cost, $10,000.

Elizabeth avenue, stone, 1.3 miles; estimated cost, $6,666.

Fairfield road, stone, 1 mile; estimated cost, $5,000.

Fagle Rock road, stone, 3.5 miles; estimated cost, $16,000.

Total number of miles, 16.2; total estimated cost, $76,167.

GLOUCESTER COUNTY.

Cross Keys and Hurffville road, gravel, 5.41 miles; estimated
cost, $6,490.

Woodbury to Knight's Run school-house, gravel and stone,
5.26 miles; estimated cost, $18,000.

Nortonville bridge to Swedesboro stone road, stone, 6 miles;
estimated cost, $24,000. ;

Mullica Hill road, gravel, 6.54 miles; estimated cost, $7,434.4¢.

Bridgeport road, stone, 6.02 miles; estimated cost, $23,700. ’

Glassboro and Clayton road, gravel, 5 miles; estimated cost,
$8,000. '

Total number of miles, 34.23 ; total estimated cost, $87,624.40.

MERCER COUNTY.

Whitehead’s and Hutchinson road, stone, 2 miles; estimated
cost, $8,000.

Shabbhakong road, stone, 3 miles; estimated cost, $13,500.

Hightstown and York road, stone, 3.25 miles; estimated cost,
$14,625.

Allentown turnpike, stone, 3.45 miles; estimated cost, $15,-
5ok,

White Horse and Crosswicks road, stone, 4 miles; estimated
cost, $18,000.
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Hightstown and Long Branch extension, gravel, 2 miles; esti-
mated cost, $3,000.

Portion of Upper Ferry road, stone, 1.3 miles; township road;
estimated cost, $5,035.

Edinborough and Hightstown road, stone, 6 miles; estimated
cost, $27,000.

Total number of miles, 25; total estimated cost, $104,686.

MIDDLESEX COUNTY.

South Amboy and Sayreville road, stone, 6.5 miles; estimated
cost, $32,500.

Hightstown and Manalapan road, gravel, 2 4 miles; estimat-
ed cost, $4,000.

Highland Park and Bonhamton road, stone, 4 miles; estimated
cost, $18,000.

South Plainfield and Plainfield road, stone, 1.60 miles; esti-
mated cost, $6,500.

New Brooklyn and Mount Pleasant road, stone, 1.25 miles;
estimated cost, $5,000.

River road, New Brunswick, to Bound Brook, stone, 4 miles;
estimated cost, $16,000. i

New Brunswick and Franklin Park road, stone, 5.50 miles;
estimated cost, $16,500.

Spotswood and FEtinglishtown road, gravel, 2.50 miles; esti-
mated cost, $3,0000.

Clifton avenue and Ryder’s lane road, stone, 3.20 miles; esti-
mated cost, $14,400. '

Old Bridge and New Brunswick road, stone, 4 miles; estimat-
ed cost, $20,000.

Carteret road, stone, 1.6 miles, estimated cost, $8,350.

Bound Brook and Lincoln road, stone, 2.28 miles; estimated
cost, $8,000.

Cranbury and Hightstown road, gravel, 1.33 miles, estimated
cost, $1,600.

Cranbury turnpike, stone, 8.01 miles; estimated cost, $40,-
000.

Total number of miles, 48.39; total estimated cost, $193,850.
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MONMOUTH COUNTY.

Valley Drive, Atlantic Highlands and Navesink bridge road,
stone, 2.85 miles; estimated cost, $16,727.

Sweetman’s lane to Tennent station, gravel and stone, 5.58
.miles ; estimated cost, $10,044.

Lower Squankum road, gravel, 7.73 miles; estimated cost,
$13,914.

Holmdel and Bradvelt road, 3.5 miles; estimated cost,
$17,500.

Red Bank and Oceanic road stone, 3 miles; estimated cost,
$12,000.

Brighton avenue and Long Branch, stone, 1.16 miles; estimated
cost, $7,934.30.

Kepyort and Keaburg road, stone ,3.33 miles; estimated cost,
$21,532.

Asbury Park and Farmingdale road, gravel, 9 miles; estimated
cost, $18,000.

Lakewood and Lower Squankum road, gravel, 5 miles; esti-
mated cost, $7,000.

Hightstown and Manalapan extension, gravel, 2 miles; esti-
mated cost, $3,000.

Total number of miles, 43.16; total estimated cost, $127,-
651,30.

MORRIS COUNTY.

Stirling road, stone, 2 miles; estimated cost, $10,000.

Williams’ corner and Townley Bridge road, stone, 2.05 miles;
estimated cost, $10,528.

Whippany and Parsippany road, stone, 3.79 miles; estimated
cost, $20,044.

Succasunna road, stone, .81 mile ; estimated cost, $4,130.

Netcong and Budd’s Lake road, stone, 4.59 miles; estimated
cost, $17,475.

Long Hill and Gillette road, stone, 2 miles; estimated cost,
$13.212.
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Chester to D. L. & W. R. R. station, stone, .96 mile; esti-
mated cost, $4.915. '

New Vernon road, stone, 2 miles; estimated cost, $10,400.

Williams’ corner and Passaic River road, stone, 3.15 miles;
estimated cost, $16,065. :

Morristown and Mount Freedom road, stone, 5 miles; esti-
mated cost, $26,500.

Mendham to Somerset county line, stone, 2.40 miles; estimated
cost, $13,073.

Millington and Passaic River road, stone, 4 miles; estimated
cost, $20,000.

Total number of miles, 30.75; total estimated cost, $166,342.

OCEAN COUNTY.

Loong Beach road, gravel, 15 miles; township road, estimated
cost, $30,000.

Seaside Park road, gravel, 12 miles; estimated cost, $24,000.

Total number of miles, 27 ; total estimated cost, $54,000.

PASSAIC COUNTY.

Union avenue, stone, 2 miles; estimated cost, $5,820.

Lackawanna avenue, stone, 2 miles; estimated cost, $9,000.

Mortonhouse and Bergen County road, stone, 2 miles; esti-
mated cost, $10,000.

Midvale and Greenwood Lake road, stone, 10 miles; estimated
cost, $40,000.

Lakeside avenue at Pompton, stone, 1 mile; estimated cost,
$3,000.

Total number of miles, 17; total estimated cost, $67,820.

SOMERSET COUNTY.

Bernardsville and Baskingridge road, 1 mile; estimated cost,
$4,000.

East Millstone and New Brunswick road, stone, 6 miles; esti-
mated cost, $21,000.

Somerville and Raritan road, stone, 2 miles; estimated cost,
$6.000.
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Franklin Park and New Brunswick road, stone, 5.50 miles;
estimated cost, $16,500. .

Dead River and Liberty Corner road, stone, 3.50 miles; esti-
mated cost, $12,250.

Millstone River and Rocky Hill road, stone, 1.50 miles; esti-
mated cost, $4,500. :

Plainville and Cherry Valley road, 7 miles; estimated cost,
$24.500. '

Passaic River, Smalleytown and North Plainfield township
road, stone, 3 miles; estimated cost, $10,500.

Baskingridge and Van Doren’s’ Mill road; stone, 3 miles; esti-
mated cost, $12,000.

Somerville and New Jersey Turnpike road, stone, 6 miles; esti-
mated cost, $24,000.

Somerville to North Branch of Raritan River, stone, 9 miles;
estimated cost, $36,000. '

Labaw’s Corners and Rocky Hill road, stone, 4 miles; estimat-
ed cost $16,000.

Liberty School-house and Conover’s Corners road, stone, 3
miles; estimated cost, $10,500.

Total number of miles, 54.50; total estimated cost, $197,750.

UNION COUNTY.

New Providence and Passaic River road, stone, 3 miles; esti-
mated cost, $12,000.
Total number of miles, 3; total estimated cost, $12,000.

SUSSEX COUNTY—TOWNSHIP ROADS.

Wantage township line and Sparta township line, stone, 7
miles ; estimated cost, $21,000.

Vernon township line and Sparta township line, stone, 3 miles;
estimated cost, $9,000.

Warwick and Newton road, stone, 4 miles; estimated cost,
$12,000. :

Hardystonville and Passaic county line road, stone, 6 miles;
estimated cost, $18,000.

Total number of miles, 20; total estimated cost, $60,000.
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WARREN COUNTY.

" Belvidere township road, stone, 2 miles; estimated cost, $8,000.

Total number of miles, 2; total estimated cost, $8,000.

Total number of miles of roads petitioned for in all the coun-
ties, 504.94; total estimated cost of all the roads petitioned for,

$1,726,644.70.

NEW JERSEY STATE LIERARY
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Ventnor and Longport Drive, Atlantic City.
Sand dunes and brush before improvement.

Ventnor and Longport Drive, Atlantic City.
4 inches of stone over 4 inches of gravel foundation. Built over heavy sand
dunes, completing a fine drive the whole length of the Island.
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ATLANTIC COUNTY.
Longport Drive Road, 3 1-11 Miles Long.

This road extends from the westerly curb-line of Portland
aventie at Ventnor to Twenty-fourth street at Longport. It is
built though beach sand dunes which have been graded, levelled
and covered with gravel fifteen feet wide and six inches deep, car-
ried from the main land. This is covered with trap rock, fifteen
feet wide and four inches thick.

This road makes a broad avenue from Atlantic City to the
steamboat landing at Longport, and gives a fine drive to the many
thousand visitors of Atlantic City.

The contractors were Alvin P. Risley, Pleasantville, N. J., and
the Delaware River Quarry and Construction Company, Lam-
bertville, N. J.

The maximum grade is 0.24 per cent.

The total cost was $22,618.77.

Chestnut Neck Road, Eight-elevenths of a Mile Long.

This road begins at the angle of road in Galloway township
and extends to the draw-bridge over Mullica river. It is built
of gravel, fourteen feet wide, eight inches thick at centre and
slopes to six inches at side. It is a connecting link between the
Mullica river road, built this year in Burlington county, and the
series of improved roads built by the shore townships. It makes
a continuous gravel drive along the coast from Lakewood to At-
lantic City.

John Hanselman, Cologne, N. J., was the contractor.

The maximum grade was reduced from 1.80 per cent. to 95 per

cent.
The total cost was $1,846.39.



You Are Viewing an Archived Copy from the New Jersey State Library

26 SIXTH ANNUAL REPORT
BURLINGTON COUNTY.

Farnsworth Avenue and Park Street, 1 3-5 Miles Long.

This road begins at the junction of Mill street with Farnsworth
avenue and extends along Farnsworth avenue to Park street;
thence along said street to Mile Hill Run, forming one of the last
links in an improved road from Bordentown to Trenton. This
road is built over a sandy loam formation, the soil of which is
principally devoted to the raising of peas for canning. It is of
macadam construction, sixteen feet wide and eight inches thick.
The trap rock was from the Rocky Hill Quarries.

J. R. Shanley, Philadelphia, Pa., was the contractor.

The maximum grade was reduced from 8.7 per cent. to 7 per
cent. ‘

The cost per square yard was 52 cents.

The total cost was $8,433.10.

Cross Roads and Ballinger’s Mill Road, 3 6-7 Miles Long.

This road begins at the junction of the Lumberton and Med-
ford road with the Vincentown and Merchantville macadan
road, and extends in a southerly direction through the thriving
village of Medford to Ballinger’s Mills on the edge of the pine
district. This road passes over a very fine farming district of
sandy loam, black sand soil, through the pretty village of Med-
ford to the commencement of the pine or sandy district. In the
country the road is ten feet wide and six inches deep. In the town
it is sixteen feet wide and six inches deep. The inhabitants
have covered the balance of the main street with stone, thus mak-
ing a broad and beautiful avenue. It is constructed of Rocky
Hill trap crushed to two sizes, one and one-half to two and one-
half inches, laid in two courses, each three and one- half inches
thick and rolled to six inches.

Messrs. West and Manning, Trenton, N. J., were the contrac-
tors. -

The maximum grade was reduced from 4.50 per cent. to 3.20
per cent.

The cost per square yard was 50 cents.

The total cost was $12,741.96.
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Burlington and Mount Holly Road, 5 1-4 Miles Long.

This road begins at Belmont street, in the city of Burlington, and
extends to Wood Lane. It is built of macadam, fourteen feet
wide and six inches thick. It extends through a very fine farm-
ing district, principally clay and gravelly loam, clay predominat-
ing. Upon each side of its course are many of the improved
farms of Burlington county. It connects Mount Holly with Bur-
lington city, the oldest town on the Delaware river, and makes a
very fine drive and freight road for the thrifty farmers residing
along and near to it and for the twelve thousand inhabitants of

the cities of Mount Holly and Burlington. This should have
been one of the first roads built in the county.

J. R. Shanley, Phildelphia, Pa., was the contractor.

The maximum grade was and is 3 I-2 per cent.

The cost per square yard was 43 cents.

The total cost was $19,364.00.

Columbus and Bowne’s Corner Road, Three Miles Long.

This road starts from Bowne’s Corner, the center of a very
fine agricultural district, passes by some of the finest and largest
farms in Burlington county, over a sandy loam soil, to the heart
of the thriving town of Columbus. It is built of macadam, six
inches thick, fourteen feet wide in the town and ten feet wide i
the country.  The material is Rocky Hill trap, laid in two
courses of two and one-half to one and one-half inch sizes.

E. L. Ragonnett, Rocky Hill, N. J., was the contractor.

The maximum grade was reduced from 7 per cent. to 4 1-2
per cent. :

The cost per square yard was 52 cents.

The total cost was $11,031.56.

Georgetown or Old York Road, 1 1-5 Miles Long.

This road bhegins at the edge of Bordentown and extends in
a southeasterly direction over a clay and sandy loam farming dis-
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trict towards the village of Géorgetown. The balance of this road,
about four miles, is to be completed next year.

It is built of macadam, ten feet wide and six inches thick, laid
in-two courses of two and one-half and one and one-half inch
stone. It passes by some very fine large farms crowned with
mansion houses, the size of which should indicate wealthy plant-
ers.

J. R. Shanley, Philadelphia, Pa., was the contractor.

The maximum grade was reduced from 3.4 per cent..to 2.9
per cent.

The cost per square yard was 48 cents.

The total cost was $4,032.91.

Trenton Road, 1 4-5 Mile Long.

- This road is a continuation of Farnsworth avenue and connects
the northerly end of it with the Mercer county line at Crosswicks
Creek. It is built of macadam, twelve feet wide and eight inches
thick, of Rocky Hill stone. This road also passes over a sandy
foam district, and is part of a complete stone road from Borden-
town to Trenton over which a large amount of traffic is daily
passing. :

George Banchoff, Jr., Lambertville, N. J., was the contractor,

The maximum grade was reduced from 7 per cent to 4.8 per
cent. '

The cost per square yard was 49 cents.

The total cost was $8,124.10.

Mullica River Road, 1 3-4 Miles Long.

This road runs from the main land across the Mullica river
meadows to the Mullica river bridge, making a connecting link
between the gravel roads of the shore district of Burlington
county and that of Atlantic county, forming a continuous gravel
road from Long Branch to Atlantic City. On this line are seven-
teen bridges, two of them drawbridges. '

Its construction is of gravel fifteen feet wide and six inches
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Old York Road,

Burlington couuty, 6-inch macadam. After improvement. Bearing heavy
traffic.

Old York Road,

Burlington county, leading from Bordentown towards Georgetown, 6-inch
macadam. After.
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thick. 'This was thoroughly rolled and covered with oyster shells
" fifteen feet wide and six inches thick, and then covered with two
inches of gravel, which is proving a great protection to the shells
from the heavy tides and strong winds that sweep over this vast
expanse of meadows.

‘Charles W. Mathis was the contractor.

No grade on this road.

The cost per cubic yard for gravel was 45 cents.

The cost for shells was g cents a bushel.

The total cost was $5,447.21.

CAMDEN COUNTY.
Park Avenue, 2 1-50 Miles Long.

This road is constructed of macadam, fourteen feet wide and
eight inches thick, from the Goat Hill Quarries along the Dela-
ware river near Lambertville. It passes through the borough
of Merchantville in a southwesterly course to Pensauken creek,
running parallel with the Camden and Burlington County Rail-
road. The most of its line is dotted with residences and villa
sites. It makes a hard road connection for the fruit and truck
sections south of Merchantville with the pikes leading towards
Philadelphia.

J. R. Shanley, Philadelphia, Pa., was the contractor.

The maximum grade was reduced from 4.6 per cent. to 3.7
per cent.

The cost per square yard was 77 cents.

The total cost was $13,850.55.

Massey Avenue, Five Twenty-fourths of a Mile Long.

This road, twelve feet wide, is a connecting link between two
other improved roads west of Collingswood. It is built of tel-
ford, eight feet in the center, and macadam wings six inches
deep, each two feet wide. 'Telford bottom five inches thick, cov-
ered with five inches of macadam.
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Walter Ireland was the contractor.
The maximum grade was and is I per cent.
The total cost was $1,386.00.

ESSEX COUNTY.
Franklin Avenue, Three-fifths of a Mile Long.

There were five hundred and twenty-eight feet of this road built
last year at a cost of $663.75—the balance finished this year.
The road begins at the Morris Canal bridge in the township of
Bloomfield and extends in an easterly direction to Jeroloman
street. It is built of telford macadam, sixteen feet wide and eight
inches thick, and extends over a tiller clay soil. It is a continua-
tion of one of the improved streets of Bloomfield.

Mr. Robert Wright and Mr. Stuart Lindsley, Orange, N. T,
were the contractors. :

The maximum grade was reduced from 13.8 feet in one hun-
dred to 5.2 feet in one hundred.

The cost per square yard was 49 cents.

The total cost was $4,587.06, of which $663.75 was paid last’

year.
Broad Street, 2 7-8 Miles Long.

‘This road begins at Bay Avenue, in the township of Bloom-
field, and extends in a northerly direction to the county line. It
is huilt of telford macadam, sixteen feet wide and ten inches
thick. It passes over a stiff, clay, glazier drift; fence boulders
were used in the bottom and local trap for the surface. 3

Francis J. Marley was the contractor.

The maximum grade was reduced from 4.77 per cent. to 3.92

per cent.
The cost per square yard was 41 cents.

"I'he total cost was $15,783.05.
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Bay Avenue, Six-elevenths of a Mile Long.

This is a short street connecting the avenues of Glen Ridge
and Broad street, Bloomfield. It is of boulder telford construc-
tion and is sixteen feet wide and eight mches thick. It passes
over a heavy, till, clay soil.

NMessrs. James H. and Sherman G. Francisco were the contrac-
tors.

The maximum grade was reduced from 9.25 per cent. to 7.10
per cent.

The cost per square yard was 3924 cents.

The total cost was $4,395.15.

Mount Hebron Road, 1 Mile Long.

This road extends from Valley road, Montclair, to Broad
street. Bloomfield. It is constructed of bhoulder telford founda-
tion sixteen feet wide and five inches thick, macadam surface,
sixteen feet wide and three inches thick. It extends through an
improved section of Bloomfield, on each side of which many new
improvements are being made. It passes over a stiff, clay, till,
giacier, drift.

The Osborne and Marselis Company were the contractors.

The maximum grade was reduced from 14.13 per cent. to
7-02 per cent.

"I'he cost per square yard was 38 cents.

"['he total cost was $6,195.01.

Watchung Avenue, 1 1-2 Miles Long.

This road begins at Upper Mountain avenue, Montclair, and
extends to Broadtl street, Bloomfield. It is built of trap rock, six-
teen feet wide and eight inches thick. Five inches of boulders in
the bottom, and three inches of macadam on the top. It connects
the avenues of the towns of Montclair and Bloomfield. It passes
over a stiff, clay soil, not many boulders.

The Forman Stone Supply Company were the contractors.

The maximum grade was reduced from r12.25 per cent. to
12.16 per cent.
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The cost per square yard was 405 cents.
The total cost was $10,407.48.

Bloomfield Avenue, 1 1-2 Miles Long.

This road is constructed of telford, sixteen feet wide and five
inches thick, covered with macadam, sixteen feet wide and three
inches thick. The telford is built of local boulders and the maca-
dam from the outcropping ledges of the surrounding country.
This road is a continuation of Bloomfield avenue to the county
line at Passaic river, and there connects with the Denville and
Pine Brook road in Morris county, this year finished. This
makes a through line from Newark over Bloomfield avenue and
the Morris county macadam roads to Lake Hopatcong. This
is one of the most important connections made in the county and
‘State during the past year, and forms a fine avenue of travel for
the immense population east and west. A trolley line is being
constructed along the line of this road, which is at present built
nearly to the county line.

Messrs. James H. and Sherman G. Francisco were the contrac-
tors.

The maximum grade was reduced from 6.78 per cent. to 6.48
per cent.

The cost per square yard was 43 cents.

The total cost was $8,622.64.

Fairfield Road, Fouwr Miles Long.

This road extends from Bloomfield avenue north to the north-
western part of Essex county. It is constructed of telford, six-
teen feet wide and five inches thick, covered with macadam, six-
teen feet wide and three inches thick. The telford was con-
structed from the boulders that were in the fences and scattered
over the surface of the soil. The macadam is of trap rock
crushed from the local ledges jutting out in that section of the
country. It passes through the Passaic River valley over allu-
vial deposits formed from the overflow of the Passaic river, and
the washings from the surrounding hills. It gives a very fair
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farming section a fine outlet to the Newark and Orange markets
over roads already graded to those points, also connects the ma-
cadam system of Essex county with that of Passaic and Morris
counties.

Messrs. James H. and Sherman G. Francisco were the con-
tractors.

The maximum grade was reduced from 3.28 per cent. to
2.42 per cent. '

The cost per square yard was 44 cents.

The total cost was $19,088.66.

GLOUCESTER COUNTY.
Franklinville Road, 6 Miles Long.

This road extends from the Clayton borough’s line over the old
Malaga turnpike through Franklinville and Malaga to the Cum-
berland county line. It completes the system of improved roads
all the way from Camden down to the Cumberland county line.
It is built of gravel, laid in two courses, fourteen feet wide and
six and eight inches thick. The land over which it passes is a
sandy loam, sand predominating. Part of the road runs through
an improved country, the lower portion over land that is covered
with timber. It affords a fine outlet for the inhabitants of this
section to the northern markets, and is a portion of what will
eventually be an improved line through Cumberland county and
Vineland to the seashore at Cape May.

It is a very pretty gravel road and has added a great deal to the
appearance of the surrounding country.

Quinlan & Leary, South Amboy, N. ]J., were the contractors.

The maximum grade was reduced from 4.10 per cent to 2.20
per cent.

The cost per cubic yard for compacted gravel was 34 cents.

The total cost was $9,061.16.

3



You Are Viewing an Archived Copy from the New Jersey State Library

34 SIXTH ANNUAL REPORT

Cross Keys and Hurffville Road, 5 2-5 Miles Long ; 3 1-33 Miles
built this Year.

This road extends from the village of Cross Keys to the stone
road at Hurffville. It is constructed of local gravel, fourteen
feet wide and seven inches thick. It passes over a sandy loam
country, sand predominating, along the line of which there are
some very fine and some very poor farms, the productions of
which seek a market towards Camden. Several very fine beds
of gravel have been found along the line of this road, making
it an inexpensive road to maintain as well as build.

William O. Garrison, Bridgeton, N. J., was the contractor.

The maximum grade was reduced from 2.1 per cent. to I per
cent.

The total cost was $5,091.29.

Woodbury and Knight's Run Road, 5 1-4 Miles Long; 1 I-2
Miles completed this Year.

This road extends from German street, in the city of Wood-
bury to Knight’s Run. It is built of gravel, fourteen feet wide
and eight inches thick. On this road gravel was placed to a
depth of one foot and compressed to eight inches. It was an ex-
pensive road to build, costing almost as much as stone roads do
in some counties, on account of the heavy grades and the scarcity
of the gravel beds. One and one-half miles were built of stone
on account of the scarcity of the gravel.

It forms a very nice connection for the inhabitants of this part
of the country, who are largely engaged in trucking, to Wood-
bury and the markets farther north. The soil is sandy loam, with
the exception of two miles which is heavy clay. The subsoil was
difficult to drain. -

Quinlan and Leary, South Amboy, N. J., were the contractors.

The maximum grade has been reduced from 5.05 per cent.
to 2.25 per cent.

The total cost was $4,852.22.
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White Horse Road,
Mercer county, entering Trenton, 4-inch macadam, bearing heavy traffic.

Pennington and Trenton Road,
Mercer county, 6 and 8-inch macadam, bearing heavy traffic.
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Broad Street, Woodbury, 4-5 of a Mile Long.

This road extends northerly through the village of Woodbury.
It ranges in width from ten to fifteen feet and is eight inches
thick. It is constructed of trap rock from the Goat Hill Quar-
ries on the Delaware river. The citizens of the borough have
joined with the State and county and covered the whole street
with stone, making a very pretty macadam road over the whole
street. It comnects on either end with improved roads, and
helps to form continuous lines north and south through other
portions of the county.

J. Rosevelt Shanley, Philadelphia, Pa., was the contractor.

The maximum grade before was 4 per cent. Maximum grade
now is 4 per cent. ‘

The cost per square yard was 50 cents.

The total cost was $6,878.43.

MERCER COUNTY.
Penwington Road, 6 3-4 Miles Long.

This road commences at the city line of Trenton and extends
to the borough line of Pennington. It is constructed of maca-
dam, fourteen feet wide and six and eight inches thick. It ex-
tends over the bed of an old turnpike on clay and clayey loam and
red shale soils, and through a very fine farming section improved
on each side with handsome farm buildings. This road fills a
long felt want for a continuously improved line all the way from
Trenton through Pennington to Hopewell, and part of a trunk
line from Trenton to Somerville, all of which is being built by
sections in the two counties. This road should have been among
the first to be constructed, but being a toll pike it has not until
lately been in a position where the freeholders could control it,
so other lines were first built nearly parallel to it which have not
filled the purpose of making direct trunk lines. The grading of
this road was light on account of previous preparation by the
turnpike company. It furnishes a short line for a large and popu-
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lous farming district and for several towns of considerable size
to the fine markets and stores of the great manufacturing city
of Trenton.

Charles Staats, Bound Brook, N. J., was the contractor.

The maximum grade was reduced from 4.2 per cent. to 3.46
per cent.

The cost per square yard was 57 cents for eight inch macadam
and 48 cents for six inch macadam.

The total cost was $37,998.77.

Asylum Road, 3 Miles Long.

This road extends from Parkside avenue, Calwalader Place,
by the New Jersey State Lunatic Asylum to Birmingham. It is
constructed of trap rock macadam, fourteen feet wide and six
inches thick. It extends over an alluvial and drift formation.
This road forms an outlet for the people of Trenton north to-
wards the junction of the Bound Brook road to a section that is
being rapidly improved with resident sites; also to the towns of
Woodsville, L,amberton and Titusville.

Robert A. Montgomery, Lambertville, N. J., was the contrac-
tor.

The maximum grade was reduced from 6.2 per cent. to 5.35
per cent.

The cost per square yard was 44 cents.

The total cost was $11,150.85.

Upper Ferry Road, 1 1-6 Miles Long.

This road is a continuation of the Asylum Road and extends
from Birmingham to the Delaware and Raritan Canal. It is
constructed of macadam, twelve feet wide and six inches thick.
It extends over an alluvial and sandy loam soil through and to
rapidly improving sections. This, in connection with the
Asylum road, forms a very pretty drive to the northwestern part
of the county.

Robert A. Montgomery, Lambertville, N. J., was the contrac-
tor.
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The maximum grade was reduced from 6 to 5 per cent.
The cost peér square yard was 42 cents.
The total cost was $3,706.08.

MIDDLESEX COUNTY.
Cranbury Road, 2 1-5 Miles Long.

This road extends from the Institute in Cranbury to Cranbury
Station. It is constructed of trap rock macadam, twelve feet
wide and eight inches thick.

This road passes over a well improved farming section, com-
posed principally of rich, sandy loam soil. Very fine farms are
located along the line of this road, and it affords an outlet for
the residents of the beautiful village of Cranbury to the station
on the Cranbury and Amboy Road.

R. A. Montgomery, Lambertville, N. J., was the contractor.

The cost per square yard for 8-inch macadam was 49 cents.

The maximum grade was reduced from 4 per cent. to 1 1-2
per cent.

The coritract lump sum was $7,650.00.

The total cost was $9,602.96.

George’s Road, 4 2-3 Miles Long,

This road commences at Bodine’s Corner and extends in a
southwesterly direction to Black Horse Brook. It is built of
trap rock macadam, twelve feet wide and eight inches thick. It
runs through a good farming country and is part of a continuous
line which we expect to build next year from New Brunswick
through Cranbury to Hightstown. The road is a bed of an old
turnpike which at one time had great travel. It will supply a
very extensive farming section with a fine outlet to the New
Brunswick and other northern markets. It forms part of a trunk
line from the northern to the southern portion of the State.

R. A. Montgomery, Lambertville, N. J., was the contractor.

The maximum grade was reduced from 4 per cent. to 3 per
cent.
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The contract lump sum was $17,640.18.
The total cost was $18,487.23.

Bound Brook and Lincoln Road, 2 1-4 Miles Long.

This road extends from Bound Brook to Lincoln road near
Dunellen. It is built of macadam, twelve feet wide and eight
inches thick. This road completes the system of roads from
Somerville through Bound Brook to Plainfield. It fills the only
link in a trunk line east and west from Somerville through Bound
Brook to the cities on the eastern borders of the State. It extends
through a fine farming and manufacturing district which is
rapidly developing.

J. J. Hillpot, Bound Brook, N. J., was the contractor.

The maximum grade has been reduced from 3 per cent. to 2
per cent.

The cost per square yard was 55 cents.

The total cost was $6,058.00.

Old Bridge Road, 7 1-8 Miles Long; 3 Miles to be built this
Year.

This road extends from the city of New Brunswick to Old
Bridge. It is constructed of macadam, twelve feet wide and
eight inches thick. It exends over the bed of an old, wornout,
gravel turnpike, over a sand and sandy loam soil, through a fine
farming section. It forms part of a continuous line from New
Brunswick to the seashore at Loong Branch, connecting at Old
Bridge with the Old Bridge and Matawan State stone road.

J. R. Shanley, Newark, N. J., was the contractor.

The maximum grade was reduced from 7 per cent. to 5 per
cent.

The cost per square yard was 73 cents.

The total cost of three miles built this year was $15,417.60.
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Navesink and Hillside Road,
Monmouth county. Before improvement.

Navesink and Hillside Road,
Monmouth county. After improvement.
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MONMOUTH COUNTY.
Navesink and First Avenue and Hillside Road, 2 1-2 Miles Long.

This road begins at the Stone Church in Navesink and extends
northeast to Walter Maxon’s Hill, with a branch connection at
Mr. Swain’s store, and extending east and north to Valley Drive
in Atlantic Highlands. It is built of two kinds of local gravel,
fourteen, sixteen and twenty feet wide and six and seven inches
thick. This mixture of clay gravel with a gravel rich in stones
makes an apparent hard surface for all kinds of wear and
weather. The road passes over portions of two streets of the
village of Navesink to the outlying edges of Atlantic Highlands.
It makes a very substantial and pretty drive for the permanent
residents and numerous pleasure seekers, composed, principally,
of summer visitors to this picturesque region.

Jonathan F. Stout, Middletown, N. J., was the contractor.

The maximum grade was reduced from 8.50 to 7.10 per cent.

The price per cubic yard for compacted gravel was 7 1-2 cents..

The total cost was $5,270.12.

Atkins Avenue, 2 Miles Long.

This road begins at Summerfield avenue, in West Asbury
Park, and extends to Shark river. It is constructed of Allen-
wood gravel, nine inches thick, compressed to six inches. It is
sixteen feet wide.

This avenue forms a connection between Asbury Park and
Shark river, and will relieve the congestion of travel on the main
road between those two points. It is built through a newly-de-
veloped district, that is being rapidly covered with dwellings.

Alexander Mullen, Neptune City, N. J., was the contractor.

The maximum grade was and is one per cent.

The contract lump sum price was $3,942.00.

The total cost was $4,191.00.
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Sweetman’s Lane and Tennent Station Road, 2 2-3 Miles Long.

This road extends from Sweetman’s Lane through Millhurst
to the Tennent Station. It is constructed of macadam, ten feet
wide and six inches thick. It extends through a very fine farm-
ing district, over a hilly and sandy loam country, and affords a
fine outlet for the productions of-the numerous prosperous
farmers that live along the line of the road, and for the products
of Snyder’s Mill, which does the largest milling business of any
mill in the county. The first intention was to build this of
gravel, but on account of the heavy travel over it it was thought
the better part of wisdom to construct it of stone.

Willam H. DuBois, Freehold, N. J., was the contractor.

The maximum grade was reduced from five to three per cent.

The cost per square yard for macadam was 64 cents.

The total cost was $1,700.00.

Red Bank and Eatontown Road, 3 Miles Long.

This road is constructed of telford, fourteen feet wide and
ten inches thick, covered with macadam, fourteen feet wide and
eight inches thick. It extends from the thrifty and rapidly grow-
ing town of Red Bank to Eatontown. The farms along the line
are giving way to handsome residences and villa sites.

This road forms one of the connecting links between a system
of roads running from the northern part of the State through
New Brunswick, Old Bridge and Matawan to the seashore; also
a connecting link between Long Branch and Asbury Park. When
this is finished it will make a continuous stone road from Red
Bank through Eatontown, Long Branch, Elberon and Asbury
Park to Belmar, a distance of about fifteen miles.

The soil is a sandy loam, in which clay predominates. In
some parts of it there are heavy bodies of clay. It is a fine farm-
ing district.

‘William C. Shanley was the contractor.

The maximum grade was reduced from 3 1-2 per cent. to 2 1-2
per cent. ;
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Denville and Pine Brook,
Morris county. Before.

Denville and Pine Brook,
Morris county. After. 6-inch macadam.
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The cost per square yard was 75 cents for eight inch macadam
and 85 cents for ten inch telford.
The total cost was $23,485.31.

Lower Squankum and Turkey Road, 4 1-2 Miles Long.

This road is constructed of gravel, fourteen feet wide and nine
inches deep. It extends through an almost level country,
slightly rolling. There was very little grading. The soil is a
sandy loam. The most of it is a very good farming country,

- much material being raised along the shore for marketing. This
is part of an improved line from the county seat at Freehold to
Manasquan and the lower seaside resorts of Monmouth county.

James H. Butcher, Ardena, N. J., was the contractor.

The maximum grade was reduced from 4.26 per cent. to 2.83
per cent. :

The cost per cubic yard for compacted gravel was 55 cents.

The total cost was $8,550.55.

MORRIS COUNTY.

Denwille and Pine Brook Road, 7 Miles Long.

This road begins at Denville, in the northwestern part of the
county, and extends in a southeasterly direction to Pine Brook,
on the boundary line of Morris and Essex counties. It is built
of macadam, twelve feet wide and six inches thick.

This road extends mostly over a fine agricultural district.
At the western end the land is wild and covered with timber.
Several small towns are located along the line of this road. In
connection with the Essex county system and the Morristown and
Hopatcong macadam road it makes a continuous line of improved
highway from Lake Hopatcong to the city of Newark, a distance
of over thirty miles.

The contractors were Augustus Munson & Co.

The maximum grade was reduced from 14 per cent. to 10 per
cent.

The cost per square yard for macadam was 41 cents.

The total cost was $29,119.88.
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Hanover and Afton Road, 2 1-7 Miles Long.

This road is a continuation of the Madison and Afton road to
the Essex county line. It forms connections with the improved
macadam system of Morris and Essex counties, making continu-
ous lines from several points in Morris county to and through
Essex county. It is built of macadam, twelve feet wide and six
inches thick. It extends through a fine farming district, over
sandy loam and alluvial soils. There are small towns along its
line.

Messrs. Daniels and Stanley were the contractors.

- The maximum grade was reduced from 7 per cent. to 4 per
cent.

The cost per square yard for macadam was 45 cents.

The total cost was $8,644.65.

Rockaway and Hibernia Road, Eight-winths of a Mile Long.

This road begins at Rockaway and extends to Hibernia Rail-
road crossing. It is constructed of macadam, sixteen feet wide
and six inches thick.” It extends through -Rockaway, a thrifty
manufacturing town, over a soft alluvial soil, by many new dwell-
ings and fine improvements. The celebrated Hoagland Stone
Crushers are made there. ILarge snuff mills are also located
there.

Dickerson & Gill, Rockaway, N. J., were the contractors.

The maximum grade was reduced from 8 per cent to 6.5 per
cent.

The cost per square yard was 4I I-2 cents.

The total cost was $6,072.14.

PASSAIC COUNTY.
Midvale Road, 4 Miles Long.

This road begins at Pompton, on the Paterson and Hamburg
turnpike, and extends to Midvale on the road to Greenwood Lake.
It is built of macadam, sixteen feet wide and four inches thick.
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This road is a portion of the main line of travel from Paterson
to Greenwood Lake. It extends . along a beautiful valley,
through several small towns and over a fine farming district.
The land is principally a drift and alluvial formation. The bas-
tard trap rock of which it is built is mined in the vicinity. It is
contemplated to continue this line to Greenwood Lake.

Messrs. Colfax and Steele were the contractors.

The maximum grade was reduced from g per cent. to 2 per
cent.
The cost per square yard for macadam was 20 1-2 cents.

The total cost was $11,926.78.

Milton Road, 1 2-3 Miles Long.

This road extends from the Oak Ridge Station, N. Y. S. & W.
R. R, to the bridge at the Oak Ridge reservoir. It is built of
macadam, sixteen feet wide and four and six inches thick.

This road extends along the base of picturesque mountains,
along and above the beautiful Long Wood Valley, a fine farming
and grazing district. A large part of the mountain section is
utilized as a water shed for the East Jersey Water Company.
It is a detached link which .is soon to be connected with the
Paterson and Hamburg turnpike. The grades were heavy and
the cuts and fills were deep, requiring from ten to twelve feet
of excavation through the hills. This improvement gives the
inhabitants an easy outlet to the station. ‘The soil over which the
road passes is principally composed of glazier drift, decayed
granite and gneiss underlaid with shale. Boulders abound over
the whole surface.

Messrs. Colfax and Steele were the contractors.

The maximum grade was reduced from 15 per cent. to 7
per cent,

The price per square yard was 20 and 27 cents.

The total cost was $8,984.50.

NEW JERSEY STATE LIBRARY
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Mountain View and Singac Road, 2 Miles Long.

This road is principally built on a crest of a trap mountain
through a wild section which is mainly valuable for resident
sites, of which a number have been and are being built. It was
principally constructed to develop a very picturesque section south
of Paterson. It is built of macadam, sixteen feet wide and four
inches thick.

The Preakness Crushing Company were the contractors.

The maximum grade was reduced from 10 per cent. to 8 per
cent.

The cost per square yard was 16 cents.

The total cost was $5,980.00.

Great Notch Road, 1 Mile Long.

This road makes a connecting link between the Long Hill and
the Notch road in Little Falls township. It extends through a
picturesque valley that is principally utilized by the New Jersey
Water Company for laying a portion of their immense system
of pipes. It is built of trap rock, sixteen feet wide and four
inches thick.

Wright & Lindsley were the contractors.

The maximum grade was reduced from 8 per cent. to 6 per
cent.

The cost per square yard was 28 cents.

The total cost was $6,194.79.

SALEM COUNTY.
Hancock Bridge Road, 2 1-6 Miles Long.

This road extends from Hancock Bridge to the dividing line
of the townships of Elsinboro and Alloway Creek. It was built
of oyster shells, ten feet wide and six inches thick, the shells
placed twelve inches deep and rolled to six inches. One hundred
thousand bushels of oyster shells were used in its construction.
The shells form a very pleasant road, which gives an outlet to-
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Mine Brook Road,
Somerset county, rock bottom, 6 inches thick, surface 4 inches thick. -

Mine Brook Road,
Somerset county. After. Through heavy cut. Rough rock bottom, 6-inch, faced
with 4-inch macadamn.
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wards Salem for a very well developed farming district, the soil of
which is principally clay and sandy loam.

Herschel Mulford, Millville, N. J., and Eleazar Smith, Salem,
N. J., were the contractors.

The maximum grade was reduced from I per cent. to 3 per
cent.

The total cost was $5,179.76.

SOMERSET COUNTY.
Mine Brook Road, 6 3-5 Miles Long.

This road begins at the north branch of the Raritan river, near
Bedminster, and extends to the Passaic river near Van Doren’s
Mills. It is built of rock and macadam, rock twelve and four-
teen feet wide and six inches thick, covered with macadam twelve
and fourteen feet wide and four inches thick. It is a continua-
tion of a road built from Morristown to the Somerset county
line, over a well developed farming district and in a section
which is being rapidly settled by the millionaires of New York
City. It not only affords an outlet for the farmers of this sec-
tion, but a fine drive for those who are rapidly acquiring the soil
of this section for summer homes. It is a link in the line which
is intended in the near future to complete from Morristown to
Somerville, making one of the finest and most picturesque drives
in the State. :

The Osborne and Marsellis Company were the contractors.

The maximum grade was reduced from 12.8 per cent. to 8.14
per cent.

The cost per square yard for ten-inch rock road was 56 1-2
cents. :

The total cost was $32,194.47.
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Broad Street,
Bloomfield, Essex county. Laying boulder, telford and macadam.

Broad Street,
Essex county, 5-inch boulder telford. 3-inch macadam surface.
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ROAD BUILDING IN NEW JERSEY FOR THE
YEAR 1899

The increased appropriation from $100,000 to $150,000 for
State aid to public roads by our last Legislature has enabled us
to largely increase our mileage during the past year, having
built thirty-one miles more than in 1898. The construction in
95 was about forty-six miles; in '96 about fifty miles; in ’97
seventy miles; in ‘g8 eighty-five miles, and in ’99 one hundred and
sixteen miles. The cost per mile this year has been somewhat
greater than last on account of the higher price of labor and
stone and the delay in obtaining cars to carry the stone from the
quarries to the lines of work. In all parts of the State to which
stone has to be conveyed by railroads the contractors have been
hampered the whole season for the want of transportation. This
has prevented the completion of a number of contracts within the
specified time, and leaves some roads unfinished at the end of the
fiscal year. The desire for these roads has not in anywise de-
creased. The counties that have been building are continually
injecting new roads, thus keeping about the same number of miles
petitioned for ahead of the appropriation. The increased dona-
tion by the State of $50,000 has enabled some of the most enter-
prising counties to build as many miles as the limit of law, one-
fourth of one per cent. tax on their ratables, will allow; while
other counties have petitioned for many miles of roads, their
governing bodies confine their construction to a fixed number of
miles each year and for all of the above we have approved either
to the limit of the law or to the desire of the freeholders. A
few counties having a large amount of ratables build all the mile-
age your Commissioner will approve of. There are some coun-
ties with governing boards that will not accept any of the peti-
tions presented to them. For these the mandamus clause would

(47)
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be particularly applicable, for the experience has been that when
only one State road is built in a county others quickly follow.

THE TOWNSHIP STATE AID LAW.

To correct this condition by allowing portions of the county
to obtain hard roads where their freeholders would not accept
petitions for same, the Legislature, last March, passed what is
called the Township State Aid Act, which allows the property
holders to petition the governing bodies of townships in-the same
manner as they now do the county officials. By this law the
property holders agree to pay ten per cent. for the special bene-
fits conferred, the State pays one-third less the ten per cent.
and the township 67 per cent. By this process the improvement
remains a township road, and the township is required to for-
ever keep it in repair. Under this law there have been specifica-
tions prepared and approved of for five separate lines. Resi-
dents of Hardyston township, in Sussex county, petitioned for
three small pieces under this act; in Belvidere, Warren county,
one small piece; in Ewing township, Mercer county, one of one
and one-half miles in length. These specifications were all ap-
proved of by your Commissioner, but only one road in Belvidere,
Warren county, was built. The bids on the roads in Sussex
county were higher than the township committees thought they
were justified in paying for; consequently, the bids were not ac-
cepted and the roads have not as yet materialized. The road
in Ewing township, Mercer county, has been contracted for but
will not be constructed until next year. By another year, when
this Township Act is fully understood by the people, there will
probably be under it more applications for roads.

The building of the small piece in Belvidere has so impressed
the citizens with their desirability that they are preparing to build
two miles more under it next year.
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CONTINUOUS LINES.

In the furtherance of the idea of continuous lines throughout
the State we are making very good progress. A road seven miles
in length has been built in Morris county running northwest and
southeast, connecting with another piece built in Essex county,
which makes a continuous line from Newark to Lake Hopatcong.
We have also completed a link from Afton to Hanover which
connects Chatham and Madison and several points in the Morris
county system with several roads in the Essex county system,
making several continuous lines from Morris county to the
Oranges.

A road has been approved of in Middlesex county, seven miles
in length, between New Brunswick and Old Bridge, which, with
other improved roads, makes a continuous line from New Bruns-
wick to Long Branch and the more southern portions of the sea-
shore. Another road is also in the course of construction from
New Brunswick through Dayton and Cranbury to the Mercer
‘county line, fifteen miles long. This connects with a road which
has been approved of leading from the Mercer county line south
through Hightstown and Windsor to Edingburgh, giving an
improved highway all the way from New Brunswick to Tren-
ton, thence to Jersey City. Three small pieces of roads have also
been approved of from Hightstown through the counties of Mer-
cer, Middlesex and Monmouth, which gives improved roads all
the way from Trenton through Freehold to Long Branch. The
last link in the system between Camden and Trenton has been
this year completed from near Bordentown to the Crosswick’s
Creek at Mercer county line. We are also extending several
lines from large centers towards other business centers by adding
a link each year to their respective ends. Of this class is the
road from Morristown through Bernardsville towards Somer-
ville, six miles of which has been completed this year to Bed- .
minster. A link of seven miles in the chain from Trenton
through Pennington and Hopewell to Somerville has been con-
structed this year. We have now four lines pointing northward

4



You Are Viewing an Archived Copy from the New Jersey State Library

50 SIXTH ANNUAL REPORT

from the city of Trenton, to which additions will probably be
added each year, connecting Trenton with the improved towns
that lie northeast, north and northwest from this great manufac-
turing and merchandising center.

The roads leading out of Camden are being gradually added
to until they now resemble a wheel with many spokes, the rim
af which is continually expanding. In the southern part of the
State the important towns of Bordentown, Columbus, Burling-
ton, Beverly, Mt. Holly, Moorestown, Gloucester, Woodbury,
Paulsboro and Egg Harbor City have now several roads im-
proved by State Aid and leading in different directions long dis-
tances into the surrounding country. In the northern portion
of the State Trenton, New Brunswick, Metuchen, Perth Amboy,
Rahway, Plainfield, Bound Brook, Newark, Paterson and Mor-
ristown have similar hard roads radiating in all directions. FEssex
county, still ambitious for all the State aid it can get, has almost
a perfect network of improved roads running in every direction
over its surface. Although several side lines not so important
have been forced through local influence into the improved list,
yet we can rest well satisfied with our progress in the direction
of contintious lines. If the same idea continues to materialize
for a few years, automobiles will be able to travel on smooth sur-
faces over all the desirable portions of this State.

CONSTRUCTION.

In the composition of our roadbeds in all specifications pre-
pared by the State, believing that a better and more permanent
road will result from the sole use of stone, we have aimed to
keep out of the roadbed all material except stone and stone
screenings, and have mainly succeeded in so doing in. most of
the southern counties of the State. In the northern counties
where they have been building for a greater number of years
the engineers are warm advocates for and still insist upon the
use of more or less loam as a binder to the stone. The use of
dirt of various kinds may not be detrimental if applied in very
" small quantities, as the stones more quickly come to a repose than
where it is not used, and thus saves the contractor much time;
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but when they are allowed to use small quantities, it frequently
results through carelessness of workmen or otherwise that too
much is placed in the heart of the road, making a filler of it instead
of a hinder; consequently, in wet weather it absorbs moisture,
softens the roadbed and allows movement of the stone until traf-
fic drives it to the surface and makes a surface of mud in the
place of what should be stone. We believe there is no absolutely
certain way to obtain a perfectly pure and solid stone bed except
by the application of only stone binder; but as, according to the
law, the freeholders and their engineers can prepare the specifi-
cations, we are in a measure forced to accede to their requests.
As the counties will be responsible for the maintenance of the
roads and as the freeholders so thoroughly believe they can better
construct with the use of dirt binder, we have not withheld our
signatures from specifications so prepared. Binding material
to produce the best results should be equal in hardness and tough-
ness with the road stone; the best results are therefore obtained
by using screenings or spalls from the broken stone used. Coarse
sand or gravel can somtimes be used with impunity as a binder,
but the wisdom of using loam or clay is very much questioned.
When the latter material is used for a binder the road is apt to
become very dusty in dry weather, and sticky, muddy and rutty
in wet weather. We have educated several of the governing
hodies of our counties to believe they will obtain more lasting
results by the use of only stone screenings for binder, and hope
in time to see the practice adopted by all the counties of the State.

TROLLEY LINES.

Although we have been somewhat exercised about the building
of trolley lines alongside of or on our improved roads, their pro-
gress in that direction this last year has not been very marked.
They have not as yet occupied more than twenty miles of our State
Aid highways, and on most of these they have been forced to build
alongside of instead of the centre of the roadway, so have not de-
stroyed the integrity of our stone beds. Although these lines are
a menace to spirited horses, yet their building has been encour-
aged by the adjacent property owners and residents, those who
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would be the most affected by accidents resulting from the fright
of horses.

STEAM ROLLING VERSUS HORSE ROLLING.

Rollers drawn by horses are not satisfactory for compacting
broken stone or gravel roads. They are also expensive to use, and
if weight exceeds five tons they are not used on steep grades.

A horse roller weighing five tons has a face of five feet and
of course the whole weight of 10,000 pounds is carried upon the
face of the 60 inches, and if the contact with the ground is 1 inch
in width, then the whole weight will be born by a strip 6o inches
long and 1 inch wide, making the pressure for one square inch
about 167 pounds.

The hoofs of the horses must displace the loose material which
it is desired to roll, and the weight per square inch exerted by
one horse is as great and sometimes greater than that exerted by
the roller. This great drawback to horse rollers necessitates many
more passes backwards and forwards than would be required if
the roller were self-propelling.

A steam roller on the other hand is self-propelling, and the
action of the driving wheels is such as to compress the material
and not displace it. Further, steam rollers are made to carry much
greater weight on the driving wheels, the compression exerted
varying from 400 pounds to 700 pounds per square inch. In
operation, the steam roller moves equally well backwards or for-
wards, so that there is no time lost in turning at each end of the
section, as must be the case with horses; the machine is controlled
entirely by one man, who merely reverses his engine at the ends
of the section and steers his machine gradually and easily over
the whole surface; in fact with a steam roller, four or five times
the surface can be covered in the same time as can be covered
with the horse roller. Also the compression is from three to four
times as great, which must necessarily make a better road. Horse
rollers can not be worked at all on steep grades, whilst the steam
roller will do good work on a grade of 16 per cent.

If the cost of operation be taken into consideration, the result
is very much in favor of steam rollers. It is true that a steam
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roller costs much more money than a horse roller. The average
horse roller costs about five hundred dollars ($500), and the
average steam roller about four thousand dollars ($4000), but
the steam roller can be operated for at least four dollars per day
less than the horse roller. If in use 150 days in the year, the
saving in operation would be six hundred ($600), and the steam
roller will do four times as much work as the horse roller, be-
sides doing it three or four times as well. Now if the steam roller
will do four times as much work as the horse roller, in addition
to the saving of six hundred dollars ($600) difference in the
cost of operating, there will be a saving of the entire expense of
operation of the horse roller for three reasons. If this statement
1s true, the use of a horse roller is anything but economical.

Another great advantage that steam rollers have over horse
rollers is that they can be used for tearing up the surface of
streets and repairing without the use of new material. They can
also be used as traction engines for hauling the material, and can
be used as stationary engines for furnishing power to drive stone
crushers and other machinery.

THE, CURSE OF NARROW TIRES.

Through State aid there have been built in the State of New
Jersey about four hundred and fifty miles of hard roads. Coun-
ties, boroughs, townships and other municipalities have con-
structed as many more. The general prevalence of these roads
leading to and from the great centers; has tempted the owners
of wagons to increase their loads from one to two tons to four
and five tons, and in most cases are moving these loads on nar-
row tires. Besides, the drivers have an insane desire to travel
in one path; in this path their wedge-shaped tires force their way
into the heart of our best constructed roads, inevitably making
ruts that are the catchments of rain fall. This softens the bed and
destroys the resistance to pressure, thus working great destruc-
tion to the expensive works the State and counties have so largely
created for the benefit of the public.

Individuals having a full knowledge of this and also of the
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greater economy of broad tires for all kinds of traffic over every
condition of road, will persist in this practice of wholesale de-
struction of these improved highways, regardless of the expense
they entail upon themselves and communities as tax payers; there-
fore, is it not the part of wisdom for the Legislative and Execu-
tive powers of the State to pass compulsory laws to protect that
which they have so wisely and generously built for the public
benefit? The improved roads of the State represent an outlay of
at least four millions of dollars, and why they should not be
guarded from the needless and careless destruction of thought-
less owners and drivers of freight vehicles is beyond our com-
prehension.

We seriously hope our coming Legislators will enact some
radical tneasures in this direction and thus save the counties in
the future immense outlays for repairs.

RAVELLING AND RUTTING OF ROADS.

Ravelling and rutting are the two evils with which we have
most to contend in maintaining the surface of our roads in proper
condition. Our seasons are so variable, being sometimes intensely
dry, when ravelling results, at other times intensely wet, when
rutting is more apt to take place. The rutting is largely the result
of using a soft binder between the stones, and my observation is
that it is a vicious practice that should be dispensed with. Rutting
will in a great measure be overcome when broad instead of nar-
row tires become the rule.

To obviate the ravelling various plans have been resorted to
with a certain measure of success. Where wetting can be daily
practiced roads maintain their integrity without much trouble.
Where wetting is too expensive, the smoothness of the surface has
been retained by the application of loamy gravel in dry weather
and sand in wet and wintry seasons; eachoneof thesematerialshas
in several counties contributed largely to maintain a smooth sur-
face, and as their utility is made manifest they will be more gener-
ally used. These materials take the water from the surface of the
road and can generally be very cheaply applied as they in most
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Cranbury Station Road,
Middlesex county. Before.

Cranbury Station Road,
Middlesex county, 8-inch macadam over fertile loam soil. After.
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cases lie alongside or contiguous to the roadbeds. Their applica-
tion has become almost general in our southern counties. .

REPAIRS TO STONE ROADS.

Fine roads are the result of a repair system, where every defect
is promptly corrected before it has time to cause serious damage.
American pavements are generally well constructed. Some of
them, however, soon become rutted and ravelled. These condi-
tions arise from neglect of our authorities to promptly and prop-
erly repair the wear and tear from many sources. All roads
should have perpetual attention. If a hollow or rut is formed
it should at once be filled slightly with broken stone, wet and
rolled. In our country the picking of the toes of the horses’ iron
shoes loosen the stones, and the wedge-like action of the narrow
tires repeatedly passing in one track produces ruts that gather
water which softens the roadbed. Then, too, the extreme dryness
of our climate destroys the cohesive powerof the stone dust, allow-
ing it to be easily blown from the roadbed by the frequent wind
storms. 3

The ordinary remedy for the last evil would be frequent water-
ing. A slight amount of moisture frequently administered quickly
destroys the tendency to ravel by increasing the binding power
of the stone dust.

The remedy for the rutting would be the substitution of wide
for narrow tires, the extension of the doubletrees of heavy
wagons so as to hring the centre of the singletrees on a line with
the wagon wheels; then the wheels and horses moving in the
same path, the horses would correct the ruts, and the wheels,
especially if clothed with wide tires, would press down the stones
loosened by the animals’ feet. This latter device, I am glad to
say, is being gradually adopted in many sections, but as our people
contend that it would be too expensive to water our roads when
dry, or to quickly change their wheels from narrow to broad tires,
it has hecome necessary for the guardians of our roads to devise
some other means by which they can easily and cheaply maintain
a smooth surface. In the southern portion or our State frequent



You Are Viewing an Archived Copy from the New-Jersey State Library

56 SIXTH ANNUAL REPORT

applications of light coats of coarse sand, gravel and loam have
proved to be the most practical means of preventing ravelling.
Sand covers the protruding edges of the stone, makes a smother
surface, a cushion for the horses’ feet, and relieves the contact of
the wheels with the stones. Where this coating has been renewed
as soon as the winds and rain have blown or washed it away, all
complaints of ravelling have ceased.

The application of these materials to the thousand miles of
macadam roads in the State would save an immense amount, not
only in the ravelling, but in the wear of stones. We have in mind
several roads whose surfaces have been thus treated.

On Long Island it has for a long while been the practice to
keep the roads covered with'from one-eighth to one-fourth inches
of sand, with the result that their roads generally present a very
smooth and pleasant surface to the traveller.

On one of our best constructed roads, leading from Mount
Holly to Pemberton, after the contractor had finished it, he em-
ployed a man to keep the surface in order for one year, and fur-
nished him all the necessary fine stone and screenings. Although
he liberally applied these materials, the heavy winds blew them
away ; so we peprsuaded him to cover a mile of the road with sand.
The press and public violently condemned the action, saying : “We:
are paying for stone and receiving sand.” But after two weeks of
trial we were besieged from all quarters to have the whole five
miles covered with this material, and this practice has been main-
tained for three vears, to the satisfaction of all concerned, and
the road is one of the best preserved in the State. Attention was
first drawn to this value of sand by noticing the fine condition
of sections where it had drifted over the stone bed. If we were
certain that the days would always be dry a small amount of clay
loam would answer the same purpose, and perhaps make a
smoother road than the sand; but if there is too much clay in the
loam, when the rain comes the tractive power of the clay would
lift the stones by adhering both to the stones and tires of the
wheels.

Where rutting has become a feature of the road and ruts are
deep, they should be filled during the moist season of the year
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with trap rock stones of 114 inch size, covered with screenings
and sand, and repeatedly rolled with a heavy roller; when the
ruts are light a heavy roller in moist weather will smooth the
surface. An occasional scraping of the stone dust from the sides
to the centre, and then the application of a steam or heavy horse
roller often cheaply remedies many of the defections of which
our people complain.

In many portions of the State our freeholders display more
zeal in the building of new roads than they do in keeping in re-
pair those already constructed, believing a stone road is perma-
nent and capable of caring for itself because it is stone; but they
are gradualy being awakened by the complaints of those who use
them, and hence are giving the repairs more attention. The State
law provides for a supervisor in each county, who shall be con-
stantly watching and correcting all tendencies toward disintegra-
tion; also allows any private citizen to mandamus the freeholders
when they fail to keep them in order; thus all the machinery is
provided to cause all our roads to be models of excellence.

FOUNDATION.

The stability, permanence and maintenance of any pavement
depend upon its foundation. If the foundation be weak the sur-
face, even if it be the very best material, will quickly settle into a
series of holes and ruts. The foundation should be thoroughly
and uniformly compacted by rolling with a heavy steam roller
until it forms an unyielding surface having the same outline the
surface is to have. Further, a good foundation can only be made
permanent by keeping it dry. If the covering be thick and well
bonded, but not water tight, it will still protect the foundation
from the destructive effects of the traffic, but cannot protect it
from the attacks of water, which soften it and make it anything
but firm and unyielding. Practically water tight roads canbemade
of broken stone or gravel, although it has been proved that hard
broken stone will not combine by its own angles into a smooth,
solid surface, and when rolled with heavy steam rollers as solid
as possible the open spaces comprise one-fourth of the bulk of the
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whole mass. It is plain then that this broken stone road would
not be water tight unless we fill up the spaces with something;
so recourse can be had to the use of binding material, which must
be rolled into the spaces after the stone is compactd. To do this
it is best to use sharp sand, three-quarter inch stone and screen-
ings, and thoroughly drench with water; pass the roller rapidly
back and forth over the sand and water, making a regular thick
cement which runs into all spaces. This operation must be con-
tinued until the road will absorb no more. This cement must be
thin enough to run in front of the wheels of the roller like a wave;
a large amount of water will be required during the operation.

A gravel or broken stone road can by this means be made prac-
tically water tight.

THOROUGH DRAINAGE A NECESSITY.

There is no enemy of good roads so ubiquitous, so insidious,
so persistent and so fatal in its doings as water. Moisture pene-
trating a road surface or working in under a road bed from the
sides, or in any way percolating to its foundation will do more
to injure roads than any other known agent of destruction. Rain,
like death and taxes, is sure to come and is certain to do harm
unless carried away by a system of thorough drainage. If such
a system is not provided, a smooth, compact and well wearing
road surface cannot be maintained. Mud and ruts will appear
in summer and the frost break up and ruin the road in the spring
whether it is a macadam or dirt road. As a rule roads are inade-
quately and improperly drained because of the importance of
thorough drainage is not at all understood. Many roads are only
too frequently just the reverse of highways—they are the gutters
of the country. Lots of country roads exist with the sides sloping
up from them so that they serve as a trough for all the water that
falls. A still greater number of roads run on a level with the road
sides and are but little better, for water will stand and soak in
wherever adequate provision is not made to carry it away. Roads
should always be so laid out that no water can find its way upon
them from the adjoining lands which may be higher and which
tend to shed the rainfalls toward the roadways. To prevent this
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Hanover and Afton Road,
Morris county, 6-inch macadam. After improvement.

Hanover and Afton Road,
Morris county, 6-inch macadam. After improvement.
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the ditches on either side of the road must be of ample capacity
to carry off any rain that may fall. It not infrequently happens
that one side of the road is higher than the other and that at some
point the water from the higher side flows across the roadway
and maintains a perpetual mudhole where it crosses. The func-
tion of a road surface is that of a roof whose purpose is to keep
the base dry by shedding all the water that falls upon it; it cannot
do this if it is not so graded and shaped as to permit—water to
readily run off, so kept in repair as to always have a smooth and
even surface and so thoroughly drained as to carry away all water
without overflow. The side ditches should have a fall throughout
the length, and their size should depend upon the maximum
volume of water they are likely to be called upon to carry. They
should always be kept clean and free from obstructions, and if
the water cuts their bottom the channel should be protected by
paving. It sometimes happens that it is impossible to make open
ditches deep enough to drain the centre of the roadbed, and when
this is the case it is necessary to use side or central drains. In a
macadam road the foundation course should be somewhat porous
so that if any rain works down from the road surface or finds
its way in from the sides it may be able to reach the drains
and be led off hy them. A drain of four-inch earthen pipe placed
beneath each gutter at a depth of 3%4 feet below the crown of
the road and covered with broken stone, coarse gravel or pebbles
nearly up to the surface should be used, and will generally prove
sufficient; but if a road lies in a very wet place it will be better
and more effective to locate a larger drain under the centre of
the road. In all cases a slight fall must be provided for and a
free, open outlet must be maintained.

Without attention to these principles a good road cannot be
maintained, but if in addition to them a road is well built and a
thorough system of maintenance is carried out, good highways
can be had for less outlay and expense than the wretched ones
which now so generally prevail.—7The Hub.
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MACADAM ROAD CONSTRUCTION.

In the public mind, a road is any passageway over or through
which a vehicle may be hauled, however laboriously, and a good
road is one which remains firm and smooth in dry weather and is
fairly passable in winter and spring. Until recently it may be
fairly said that there has been no general conception of a first
class, permanent road, which would be g‘food at all seasons and
under all conditions. For twelve years, however, the advocates
of highway improvement and good roads have been trying to
show that such roads are necessary and possible, and that ma-
cadam roads come nearest to meeting all requirements.

It has thus come about that road improvement, at the present
time, outside of the large cities, may be said to deal almost
entirely with the laying of macadam roads,and the term macadam
has become synonymous with good roads. But, even now, the
popular definition of a macadam road would be something like
this: A layer, or layers, of broken stone of varying thickness, laid
on a more or less prepared roadbed, and rolled down, more or
less, by some roller. The other elements which enter into the con-
struction of a good road are not only unrecognized, but almost
entirely unknown-—grading, drainage, size of stone, thickness of
layers, amount of rolling, finish of surface and subsequent main-
tenance are not considered or even thought of, and even among
supposed experts few of these items receive the consideration they
need, and because of this very few macadam roads give the results
expected of them, or what they would give if they were properly
constructed and maintained. It is not the principle, but the
method of acting on it which is at fault.

The term ‘“macadam™ is now applied promiscuously to the
process of laying broken stone upon a roadbed, no matter what
the preparation for it, the size and character of the stone, or the
method employed; it is thus, unfortunately, coming to mean less
and less as a description of road construction and to be less
synonymous than formerly with the term “good roads.”

Of course, stone roads were made before MacAdam’s time,
but not as he came to build them. MacAdam found a scientific
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basis for road construction, and he demonstrated the correctness
of his theories so conclusively that roads of broken stone are to-
day called almost universally by his name. His contentions were
these, and he put his theories into practice constantly and success-
fully. He said that nothing can make as good a road as dry earth,
and that, no matter what may be placed over it, the ground is
really the road and must bear the weight of the broken stone and
of passing vehicles as well. The great object of road making,
therefore, is to keep the earth dry; the only use of stones being
to form a roof for that purpose: consequently, the thickness of
the coating should be regulated by the quantity of the material
necessary to form an impervious covering, and not by reference
to its own power of carrying weight. To secure this result he
-insisted on having the stone broken quite small, six ounces in
weight being the largest size used. The road was to be carefully
graded, with a slight convexity of surface, to secure perfect
drainage, and the stone was then spread on evenly to a depth of
from five to ten inches, without any admixture of earth, clay or
gravel under any circumstances. MacAdam asserted that clean,
broken stone will always combine by its own angles into a smooth
and solid surface which will not be affected by the vicissitudes of
weather, and he contended that stones so laid would, under the
influence of travel, become so perfectly compacted as to be im-
pervious to water. He also claimed that an elastic foundation
reduced wear on the surface, and he considered a foundation of
large stone or rock as an actual detriment, as tending to admit
water and increase wear. In seme cases he made roads but three
or four inches deep, hut generally they were from five to ten
inches.

MacAdam was followed by Telford, who used large broken
stones for his foundation course and layers of smallerstonesabove,
and, finally, a coating of gravel on the surface. Both systems
were introduced into this country, at first the latter being used in
a somewhat modified form: but, by degrees, it has been pretty
generally discarded, and MacAdam’s system is now almost uni-
versal, much improved in some respects by modern appliances
and injured at times by mistaken departures from some of his
fundamental principles. :
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When the first macadam or telford roads were laid in this
country they were constructed with painstaking care and at great
expense. For many vears an outlay of at least $10,000 per mile
was considered necessary, and these figures prevailed in Massa-
chusetts until very recently. But, with increased experience, im-
proved facilities and greater demand the expense was gradually
reduced. Then came the popular movement for good and cheap
roads, and every possible device was resorted to in order to lower
the cost, perhaps the most prominent being the curtailment in
width and restriction of depth. On this latter point there has been
considerable controversy, some contending that six to ten inches
of stone were necessary, and others claiming that four or five
inches were sufficient.

The advocates of good roads who sought the construction of
scientific, well built and permanent highways have been forced
to be satisfied with almost any sort of stone roads, in order to
see the mileage of hard roads increased. Cheap construction and
many miles for small outlay have been demanded, and, conse-

quently, long stretches of excessively thin “macadam” have been
laid on improperly prepared and inadequately drained surfaces,

and when laid, have been neglected. Results have necessarily
been unsatisfactory.

Road building is a science which is, as yet, but very imperfectly
understood in this country, and, when understood, is very seldom
faithfully followed out, even engineers who pose as authorities
often neglecting important requirements and frequently utterly
failing to provide for any system of maintenance after a road has
been completed. They seem to imagine, in common with the
great majority, that a road once laid requires no further attention.

Tf a new road were under consideration the first point would be
its location, course or route, which should be as free from steep
grades as possible, it being remembered that it is easier to haul
three miles on the level than one mile over a fairly steep hill. But
most roads which are to be macadamized already exist, and gen-
erally pursue tolerably direct courses up and down hill, regardless
of results. All traffic over any road must load for the worst spot
on the road, and carry only such weight as can be drawn over the
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highest hill or softest spot. It is therefore both prudent and
economical, in the long run, to frequently alter the course of coun-
try roads.and re-locate them, in order to secure easy hauls and
make it possible to reduce wear and tear. This can generally be
done successfully, hut when impossible, grades should be reduced.
It is better to go once to expenses of this kind than to lay a stone -
road over a bad road and steep hills and entail unnecessary delay
and expense on all future generations.

The route once selected, the questions of drainage and grading
require most careful consideration, and much more thorough at-
tention than they are wont to receive. The worst foe of a road is
water, whether standing on it, soaking through it or finding its
way from the sides under the foundation. Wherever it may be in
proximity to a roadbed it has disastrous results. In order to
secure a firm and permanent roadway, it is absolutely necessary .
to provide thorough sub drainage, which will carry off quickly
any water which tends to collect under the stones or soak through
them; it is also equally necessary to provide surface drainage and
to keep the roadhed free from ruts and depressions, so that water
will not remain on it. Standing pools of water quickly soften the
road, so that the wheels of passing vehicles cut it up and disinte-
grate it. Unless hoth surface and sub drainage are amply pro-
vided, no road can long remain good. The grading, which accom-
panies the drainage prepares a suitable, slightly rounded surface,
higher than the road sides, or with ample ditches between, and
makes ready for the stone.

In laying the stone, the principle to be observed is to put it
down in layers and thoroughly roll each, with suitably heavy
rollers, without the use of “binding material,” and, when com-
pleted, to institute a system of competent maintenance. But these
two subjects are too comprehensive for consideration in this con-
nection, but must be treated separately at a future time.—7he
Hub.
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ROAD STONES.

The practice of using too soft, too brittle, or rotten material
on roads cannot be too severely condemned. Some people seem
to think that if a stone quarries easily, breaks easily, and packs
readily, it is the very best stone for road building. This practice,
together with that of placing the material on unimproved founda-
tions and leaving it thus for traffic to consolidate, has done a
great deal to destroy the confidence of many people in stone roads.
There is no reason in the world why a road should not last for
ages if it is built of good material and kept in proper repair. If
this is not done the money spent is more than wasted. It is more
economical, as a rule, to bring good materials a long distance by
_ rail or water than to employ inferior ones procured close at hand.

The durability of roads depends largely upon the power of the
materials of which they are composed to resist those natural and
artificial forces which are constantly acting to destrov them. The
fragments of which they are constructed are liable to be attacked
in cold climates by frost, and in all climates by water and wind.
If composed of stone or gravel the particles are constantly grind-
ing against each other and being exposed to the impact of tires
of vehicles and the feet of animals. Atmospheric agencies are
also at work decomposing and disintegrating the material. It is
obviously necessary, therefore, that great care be exercised in
selecting for the surfacing of roads those stones which are less
liable to bhe destroyed or decomposed by these physical, dynamical
and chemical forces.

USEFUI, STONES FOR ROAD BUILDING.

Siliceous materials, those composed of flint or quartz, although
hard, are brittle and deficient in toughness. Granite is not de-
sirable because it is composed of three materials of different na-
tures, viz. : quartz, foldspar and mica, the first of which is brittle,
the second liable to decompose rapidly, and the third laminable
or of a scaly or layerlike nature. Some granites which contain
hornblende instead of feldspar are desirable. The darker the
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Junction of Pompton Pike and Grove Street,
Essex county, 8-inch telford, by State Aid, showing deep cuts in both roads.

Trenton and Asylum Road,
Mercer county, 6-inch macadam.
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variety the better. Gneiss, which is composed of quartz, feldspar
and mica, more or less distinctly slaty, is inferior to granite.
Mica-slate stones are altogether useless. The argillaceous slates,
or clayey slates, make a smooth surface, but one which is easily
destroyed when wet. The sandstones are utterly useless for road
building. The tougher limestones are very good, but the softer
ones, though they bind and make a smooth surface very quickly,
are too weak for heavy loads; they wear, wash and blow away
very rapidly.

The materials employed for surfacing roads should be both
hard and tough, and should possess by all means cementing and
recementing qualities. For the Southern States, where there are
no frosts to contend with, the best qualities of limestone are con-
sidered quite satisfactory so far as the cementing and recementing
qualities are concerned, but in most cases roads built of this class
of material do not stand the wear and tear of traffic like those
huilt of trap rock, and when exposed to the severe Northern wir:
ters such material disintegrates very rapidly. In fact, trap rock,
“nigger heads,” technically known as diabase and diorites, are
considered by most road engineers of long experience to be the
very best stones for road building. Trap rocks as a rule possess
all the qualities most desired for road stones. They are hard and
tough, and when properly broken to small sizes and rolled thor-
oughly, cement and consolidate into a smooth, hard crust which
is impervious to water, and the broken particles are so heavy that
they are not readily blown or washed away.

Unfortunately the most useful stones for road building are the
most difficult to prepare, and as trap rocks are harder to break
thal any other stones they usually cost more. The foundation or
lower courses may be formed of some of the softer stones, like
gneiss or limestone, but trap rock should be used for the wearing
surface, if possible, even if it has to be brought from a distance.

Hon. M. O. ELDRIDGE, in “ Farmers’ Bulletin No. 95.

5



You Are Viewing an Archived Copy from the New Jersey State Library

66 2 SIXTH ANNUAL REPORT

BRICK PAVING VERSUS MACADAM.

Our ohservation on the comparative qualities of macadam and
brick in the several towns where both plans of building are fol-
lowed is in favor of the brick pavement, and as we have so many
petitions for macadam roads through towns of considerable size
we always advise the: construction of brick pavements on the
business streets in the place of macadam. To meet the conditions
of the city or town pavement the pavement should be cheap, easily
maintained, cleanly, as noiseless as possible, smooth and lasting.
In a small place it must he cheap. Macadam and telford pave-
ments are cheap in first cost. They can be laid in this country
from thirty to seventy-five cents per square yard. But macadam
requires to be kept in the very best condition in order to give the
service required of it in a town. They are only kept in high con-
dition by the constant service of the repair men, the water cart
and the steam roller. This can be done in large cities, but in
small towns vigilance comes by spurts. Cobble stones and granite
blocks are noisy and dirty and offer considerable resistance to
traction owing to the rough surface which they possess. Asphalt
pavement in some localities is ideal, but it is difficult to lay one
that will stand the extreme climatic variations. It is apt to decay
from the ammonia of the droppings and requires constant atten-
tion to keep it in a healthy condition. Paving brick seems to
answer a more useful purpose than any other material that is
offered. and has long been in use. In Holland it has heen in use
for more than a century and has always given excellent satisfac-
tion where properly prepared. Its foundation can be constructed
of cinders four inches thick, rolled thoroughly; over the cinders
spread a thin cushion of sand, then cover this with a layer of
brick laid flat, the longer diameter parallel to the street. These
to be rolled and covered with a two-inch cushion of sand; then
the top and wearing course of brick should be set at right angles
to the street. When in place and rolled, sand, pitch, asphaltum,
cement or patent mixture known as grout should be poured into
the joints to act as a filler. When materials for concrete can be
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obtained cheaply the streets should be at first graded, rolled and
then covered with six inches of concrete and over this a top
course of brick laid as in other pavements. The brick used should
be a semi-vitrified or incipiently vitrified brick. They make the
best pavers. The clay used in making paving brick is mainly in
pure fire clays and shales, the cheap class of shales for which there
has heretofore been little market. The shales occur abundantly
in connection with coal beds, which makes their production cheap
on account of the fuel being so handy. The process includes grind-
ing the clay, mixing it with water, moulding it, drying the green
brick and lastly burning them. Burning is the most important and
most expensive part of the process. It should be fired gently at
first, then gradually raised to about 2,000 degrees Fahrenheit
and allowed to cool slowly. Under-burned brick should not be
used and the over-burned is too glassy and chips easily. In the
West these bricks sell for about ten dollars a thousand. The cost
of the pavement runs from one dollar to one dollar and a half per
square vard. The cost is influenced by a wide variety of factors,
cost of transportation probably being the greatest. Aside from its
average low cost brick pavement has many incidental advantages
in small towns. It does not require a high order of skill either
to lay or repair. Its quality may be determined before it is laid.
It is clean, fairly noiseless, and, under ordinary conditions, it is
long-lived. Its lasting qualities have not been fully determined.
At Bloomington, Tll., it gave excellent service for twenty years.
The hrick now marketed is very superior to that in use a few
yvears ago. In many cities no brick pavement of first quality has
yet heen worn out. Well made pavements are as strong as granite
and are fully equal to the demands of any ordinary traffic. Im-
mense quantitiies of them are being used in the West, where they
range from seven to ten dollars per thousand. Well paved brick
streets rank high among the different classes of municipal im-
piovements. '
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A STANDARD PAVEMENT.

A standard pavement for streets, other than those in the im-

mediate business section, should be macadam. A well-kept
macadam driveway is in keeping with well-kept boulevards, lawns
and shade trees, the characteristics of a residential street; it
has a cool appearance, the dust can be readily kept down by
sprinkling, and for light driving is the favorite among horse-
men. Bicyclists, now an important section of the community,
usually favor macadam, in preference to the more costly classes
of pavement. A comparison of macadam with asphalt or vitri-
fied brick, in point of utility and beauty, will not result unfavor-
ably to the former, for use on residential streets. It is not to be
inferred, however, that broken stone roadways are recommended
for streets in the immediate business section, where a harder
and, in a sense, a cleaner surface is desirable.
- By proper attention to repairs, the life of this class of pave-
ment can be made continuous. The surface can be frequently
rolled, improving it greatly. It can be scraped and swept as are
other pavements. When it begins to lose shape the surface can
be loosened up by means of teeth attached to the roller, a light
coating of new material applied, and then rolled down as well as
when new. It is by such means as these that broken stone road-
ways can be made much more economical and satisfactory than
any other for streets generally.  This ease of renewal and re-
pair is a property peculiar to macdam, which renders it most sat-
isfactory for general purposes. It forms a permanent basis, and
its perpetuation is merely a matter of repair to be met by the gen-
eral funds.

Except under excessive wear, or where in business sections a
high-grade pavement is necessary, broken stone pavements, by the
aid of a steam road roller, are beyond doubt the most serviceable
and economical, and give greatest satisfaction to the tax-
payer.
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Franklinville Road,
Gloucester county. Laying Gravel bed over sand.

Franklinville Road,
Gloucester county. After gravelling.
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GRAVEIL, ROADS.

As the State by the State Aid Law is more or less committed
to the construction of gravel highways, and as it has already
been instrumental in creating about seventy miles of these, it be-
comes important that we should thoroughly study the character
of all their necessary elements, in order that this form of im-
provement may be made as permanent as possible. When the
State and counties commenced building these we were confronted
in many cases with an entire absence of gravel beds, in others
with gravel pockets that although in the same bank were not uni-
form in their layers. There was perfect material in some pockets,
sand in others, and in others loose stones with no admixture of
clay or other binder. In some localities we encountered heavy
clay beds, and further along beds that were composed of loose
stones with no binding material to cohere them; so we were
forced to resort to various expedients in order to have a reason-
ably hard and permanent roadway. In many sections we prac-
ticed extraordinary care that sand be not deposited in one place,
loose gravel and stones in another, and clay in another. In load-
ing the wagons the shovellers had to be carefully watched to cause
them to throw fixed quantities of each class of material upon the
wagon, so that when they came to be deposited on the roadbed
they would mix in proper proportions. In other cases we over-
came these imperfect conditions by depositing a layer of stiff
clay over the roadbed, then spreading pure gravel stones over it,
and then thoroughly plowing and mixing the two materials to-
gether. We thus succeeded in creating an artificial gravel which
is found to wear as well as those formations in which nature
has done the mixing. In other places we found beds in which a
certain kind of clay so thoroughly predominated that during the
dry seasons it made a road as hard as stone; but when the wet

and wintry season came the water so penetrated it there was but
little upbearing strength to it. We remedied this bad condition

by covering and mixing with it a looose, sandy gravel, and thus
formed a reasonably perfect roadway sufficient for most seasons
of the vear. We have found that where we placed a fairly
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good ferruginous gravel uipon a pure sand bed (as are most road-
beds through our pine districts) we have succeeded in maintain-
ing a surface that will stand up many years; but if the same
gravel were placed upon a clay foundation, there would be no bot-
tom to the roadway in wet and freezing seasons; therefore, in the
application of gravel the soil must be carefully studied or we
will produce worse conditions than we had before we commenced.
In the formation of perfect gravel roadbeds it seems necessary
to exercise more caution, more care, and as much knowledge
as in the construction of hard roads of stone, or they will be
soft in some places, hard in others, and, after a few months of
wear, will present a very uneven surface that will endure a very
small amount of heavy traffic. Our experience has also demon-
strated that where roads are constructed through districts moder-
ately fertile, where the traffic is not very heavy, it is in the long
run more economical to construct of stone, for if the gravel is
not found near the highway, and has to be carried or carted long
cistances, the cost approximates so nearly that of stone there is
but little economy in its use. Another objection is that our county
officials are apt to wait too long before giving them needed atten-
tion. The stone roads can stand neglect for weeks or months,
and not, in many cases, be very materially damaged or the traffic
much interfered with; but the gravel road needs frequent scrap-
ing and filling when the traffic is heavy or the weather renders it
soft. All public works should be of more substantial character
than those owned by individuals or corporations, for pecuniary
considerations influence them to greater attention than when con-
trolled by public officials. Therefore, we do not think it the part
of wisdom for the State to enter into the construction of gravel
roads except in poorly settled communities and in farming or
pine districts, where gravel is abundant and where the source of
supply is near the roadbed.

The State and counties have created some very pretty road-
ways of gravel which are at present the pride cof the districts
through which they run. ‘They form fine, easy paths for the pas-
sage of moderately weighted vehicles, and are about the only
roads that many of these localities can afford to build; but in
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thickly settled farming districts the temptation to build is so great,
on account of their comparative cheapness, that it is not amiss to
caution against entering too heartily into their construction, espe-
cially as our experience has been that it is often very' difficult in
these neighborhoods to discover gravel of sufficient binding and
wearing qualities to make a durable roadbed. The petitioners
are often deceived as to the amount of material nature has de-
posited in their localities, so they have several times been forced
to change their specifications and re-advertise for stone, thus los-
ing the State appropriation for that year. It is our impression
that on many of the highways that are being constructed of
gravel, the freeholders, in order to maintain their integrity, will
in time find it more economical or absolutely necessary to spread a
few inches of broken stone, for the law compels them to maintain
a hard surface to State Aid roadbeds, and it will be absolutely im-
possible to do so with the gravel that is located along many of
them. Some of the old gravel roads that are almost perfect in sum-
mer are at the worst in winter, being at times almost impassable.
For several of these we have been persuaded by the residents
along them to approve of specifications to re-grade and cover
them with stone; thus experience demonstrates that truly per-
manent highways can only be made of stone. If we could make
our gravel highways by sifting all the material through meshes
of different sizes, in order that gravel containing too much earth
or clay could be rid of the superfluity, and then all the necessary
elements mixed in proper proportions, we might make a roadbed
which, although more expensive, would wear for a long time.
Roads constructed over clay soils should have at least six
inches of coarse gravel mixed with the clay, so that under the
weight of traffic the stones would be consolidated so completely
with the clay they would prevent the surface water from percolat-
ing through and softening it. Before placing the gravel upon any
road great care should be exercised to bring the roadbed to a
proper grade, eradicating all ruts, mud holes or depressions. A
good, even, regular, solid foundation should be even more com-
pletely obtained than where stone is used, and to properly place
the gravel it should be put in layers and each layer thoroughly
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rolled and mixed; where it is too dry to properly consolidate,
water should be used. I have seen a few gravel roads that are
almost as hard as stone, but they are principally those where nat-
ural conditions have unwittingly entered to produce the proper
combinations ; but the majority of these roads present no such con-
ditions. Therefore, extreme care must be continually exercised
in their construction in order that art can assist in forming per-
fect roadbeds.

THICKNESS OF ROADS.

As we have many contentions with localities claiming State Aid
about the proper thickness to build stone roads, we will write of
our experience and observation, which confirms us in the belief
that good, strong, well-wearing, perfectly upholding roads do
not depend upon thickness. When the bottom is good a thin
road can be made to perform as effective service as a thick one.
A road is more valuable to a community for its length and
width than for its thickness. To my testimony I will add that of
some of the most celebrated road engineers of this country.

Mr. Lewis, M. Am. Soc. C. E., says that a road six or
eight inches in depth will certainly sustain any traffic that may
be placed upon it.

Mr. Calvin Tompkins, M. A. Soc. C. E., says, *“ make a thin
road go as far as possible; a thin road can be made to do as well
as a thick one, and money will be saved.”

- Mr. C. A. Roullier, M. A. Soc. C. E., says that expansion of
good roads depends upon how thin they can be safely built. The
upholding of the surface depends upon how they are put to-
gether, and is absolutely independent of the thickness; further
increase than is absolutely necessary to bear the traffic is a waste
of material.

Mr. J. J. McLaughlin, M. A. Soc. C. E., says that the sustain-
ing power of a thin road properly constructed is as great as a
thick one.

Mr. Warren B. Travell, Jr., M. Am. Soc. C. E., has built
roads only two inches in depth that have not shown signs of giv-
ing out.
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Mr. William L. Whitmore, County Engineer of Passaic, has
built one hundred and fifty miles of four inch roads that have
given excellent satisfaction, and are nearly all in fine condition
after years of wear.

Mr. William E. King, County Engineer of Morris, says that
Morris county has built about one hundred miles of four and six
inch roads which have for years sustained the traffic and are in
good condition.

Hon. D. D. Denise, Mayor of Freehold, says that on account
of the almost impassable condition in winter time of their main
street they were forced to spread over the surface four inches
of loose stone, allowing the traffic to bring it down to final repose.
It has, under all conditions of weather, supported the traffic so
satisfactorily that their Council has decided to cover all their lead-
ing streets with the same thickness of stone, applying two thou-
sand tons each year.

The townships of Bergen and Passaic counties have built many
miles of four inch roads. Their sustaining and wearing power is
so great that they are constantly adding roads of the same thick-
ness to their mileage. Many towns and townships in other coun-
ties are improving their streets with light coverings of stone,
which, with reasonable repairs, sustain the traffic for years.

Long Island, Connecticut and other States have built many
miles of light roads and thereby been able to give larger areas
greater benefit than if the same money had been expended in un-
necessarily thick pavements with thousands of tons of stones only
serving as a foundation, where earth well prepared and drained
answers the same purpose.

WIHAT ARE BAD ROADS COSTING THE FARMERS.

The cost of good roads can be stated in dollars and cents, but
it is not so with bad roads. Bad roads are costing some citizens
of New Jersey half their life time in driving over them. To drive
one mile occupies the time it would take to drive five if the roads
were good. They are costing many a farmer much of the self
respect he feels when driving along a good road at a good pace
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with clean buggy, clean harness and a clean horse. They are
costing our farmers small sums which soon aggregate large sums
in repairs to wagons, harness and whips. They are costing the
privilege of attending church and public meetings at many seasons
of the year. They are costing the young people a considerable
part of their education, costing them the privileges of society,
which every healthy mind demands. They are costing the rural
districts a large share of their population, which, in disgust at
the stagnancy of farm life, drifts to the cities overflowing the
professions and trades, and lessening the value of farm property,
to which can be added the loss to trade and commerce, to the
railway and transportation system and the manufacturing and
dairy interests, all of which are direct and indirect losers. Good
roads bring prosperity and prosperity brings good roads. They
go hand in hand, each assisting the other. A recent writer has
said that Spain would not have lost Cuba if she had joined the
good roads movement. Her roads are in a most wretched condi-
tion. We have not yet learned what Rome knew one thousand
years ago, that roads are the arteries of commerce along which
flows the life stream of a nation, bearing success, civilization and
contentment to the inhabitants. Under our State Aid Law the
farmer and rural population do not pay the entire cost of road
building. Good country roads are expensive and in every way
necessary for the development of the country, and when the
farmer bore the entire burden it was difficult to secure good roads.
The towns are not complaining at their share of the cost. It
gives them free and uninterrupted communication with the sur-
rounding country at all seasons of the year, and they seem to be
willing to pay a fair proportion of the cost. The principle of
State Aid has been recognized by Masachusetts, Connecticut,
New Jersey, Rhode Island, Vermont and New York. In this
the entire population, urban as well as rural, contributes to the
cost of country road huilding. In all European countries na-
tional aid in one form or another is given. In England the
County Council has entire jurisdiction over the roads and is aided
by a grant from the National Treasury. The roads of Scotland
and Ireland are also under a system of county management.
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French roads are national, departmental and communal, corre-
sponding largely to State, county and township roads. The
national roads radiate from Paris, extending to all the important
cities and departments. The second and third classes, depart-
mental and provisional roads are in a general way under local
authorities, but departmental roads are usually intrusted to the
care of a national corps of engineers. Germany has a magnifi-
cent system of turnpikes, built and maintained by the National
Governments under the general management of a State Road
Commissioner, assisted by an intelligent staff of directors and
inspectors. Other roads known as country roads are built and
maintained by the several parishes through which they pass. The
highways of Austria are classified as State or Imperial roads,
provincial roads, district roads and community roads, according
to the authority in constructing and managing them. The cost
of the Imperial roads is derived from the national funds, the cost
of the provincial roads from the provincial funds, the cost of the
district roads from the district funds and the cost of the com-
munity roads from the community funds. Road keepers are
constantly at work on repairs. :

Italian roads are national, provincial, communal or vicinal,
according to the source from which the taxes for construction and
maintenance are derived. They are under the supervision of the
Minister of Public Works. The important roads of Denmark
are controlled by the County Councils, but are subject to the
annual inspection of the State Engineer. Roads of less import-
ance are governed by the Parish or Township Councils. The
main roads of Belgium, the through routes, are controlled and
managed by the State, provincial roads by the province and com-
munity roads by the community authorities. The construction
of these roads is intrusted to a corps of engineers. In the Nether-
lands a network of roads providing for convenient travel from
one part of the country to another is maintained by the General
Governments. Other roads are at the expense of the various
provinces and communities benefited. The Federal Government
of Switzerland controls a few of the important roads, but in the
main they are built and maintained by the Cantonian Govern-



You Are Viewing an Archived Copy from the New Jersey State Library

76 SIXTH ANNUAL REPORT

ments through which they pass. Spain, Turkey and Russia have
not joined the good roads movement. In these countries of good
roads it is an unusual occurrence to see a load drawn by more
than one horse. So excellent are the roads in these countries
that any one owning a team of horses does not consider himself
dependent upon the railways for transportation, as Wagon loads
of from three to six tons are frequently drawn several hundred
miles in competition with railroad rates. In these cases the roads
are of course of the best possible construction, built and main-
tained under engineering supervision, and are a skillful com-
promise between ease of grade and directness of route.

A STATE AND COUNTY SYSTEM.

Under our State Aid Law the management of our leading
roads is rapidly becoming a county charge, and this in the inter-
est of good roads is a consummation very much to be desired.
Under this system a thoroughly organized corps of men can be
employed, who, from being experienced, can perform better work
and are ready to repair as soon as signs of wear appear. By a
county plan uniformity in system and work will be secured
throughout the various municipalities, whereas under township
control a diversity of plans is sure to be adopted.

Under the State Aid Law an experienced and properly qualified
supervisor must be employed to have constant supervision of the
work, whereas under township control each municipality cannot
afford to pay the salary of such a man. Under every good system
of government it is necessary to have responsibility centralized
and defined and not divided and easily shifted from one to an-
other.

Under county control machinery can be handled to better ad-
vantage, as an experienced operator can be employed for each
implement, and a better and more uniform class of work will be
secured.

A properly connected. system of leading roads throughout our
State and counties is being obtained, whereas if each township
had worked independently of those around it this result would not
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have been consummated. There is little community of interests
between the townships. In one township there may be a certain
leading road much travelled, well made and maintained. The
adjoining municipality may, for various reasons, not consider
the continuance of that road through it of so much importance
as to warrant them in making an expenditure to benefit their
neighbors who are obliged to travel over it.

By a county system the county tax will be reduced, because
most of the township expenditure now placed on leading roads
will be relieved or saved for the less important roads. Under
the county system the funds are sufficiently concentrated for con-
tinuous and durable work, and, consequently, these roads will be
properly constructed and afterwards maintained at the expense
of the county. The State and county road law equalizes the cost
of maintaining leading roads. In every county within a certain
radius of a market town traffic constantly increases as the town
is approached. The cost of construction and maintenance in-
creases in proportion to the traffic. It is then unfair to charge
those living near the town with the cost of keeping the roads to
support the traffic from a distance.

Property is very largely valued according to distance from the
market, and the convenience with which the market can be
reached. Property a long distance from the market is affected
to a greater extent by the bad condition of the roads than is prop-

_erty very near the market. Good roads are, therefore, of greater
value to persons.living a long distance from the market town
than to those in the immediate vicinity.

Under our State and county system proper road construction
is being performed, and the economic value of the work is seen
and appreciated by the people of the different sections. Our well
built roads stand as object lessons for teaching better expenditure

of the township funds on the roads maintained by them.
b

INEW JERSEY STATE LIBRARY
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TARRED MACADAM.

The American Contractor reports the paving of streets in
Hamilton, Canada, with tarred macadam that costs only 76 cents
per square yard, and is a very satisfactory pavement. Inquiry of
the Hamilton street committee gained the following statements
in response: First, that the price reported was correct, the paving
costing only 76 cents per square yard. Second, that they have
streets which have been paved for ten and fifteen.years, and they
have been kept in good repair at small expense. Third, that
“tarred macadam’ is the most satisfactory pavement they have
in that city. :

The construction is described as follows: After the street has
been excavated and graded and rolled, four inches of crushed
stone is spread on and thoroughly rolled. Then a coating is put
on of crushed stone and tar, both stone and tar being heated and
mixed while hot and rolled down into a solid mass. There is
some pitch added to the tar. The road is surfaced with three-
fourths of an inch of mixed tar and gravel rolled down smoothly.

ARTIFICIAL PAVING STONES.

A German Substitute for Gramite Blocks or Asphalt.

The Germans are endeavoring to cut down the expense of first-
class paving by producing a cheap artificial stone as a substitute
for the ordinary granite, or our familiar asphalt. One such block,
said to be successful, being introduced, is made of a mixture of
coal tar and sulphur, to which, after it has been thoroughly
warmed, some chlorate of lime is added. After cooling the mass
is broken up into small pieces and crushed, blast furnace slag
added, and the whole subjected to hydraulic pressure.

The blocks produced are said to be equal in durability to many
stone roads, the resistance to wear and tear being about half as
great as Swedish granite. They are practically noiseless, give
the horses a good foothold and are clean and easily kept so.

| QT A
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Dr. Camp’s Machine
For spreading oil on wagon roads.
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Thos. H. Gibbons, C. E., Inventor.
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OII, ON ROADS.

Southern California should have the credit’ of first making
dustless roads, by the use of crude oil. The idea first originated
in Los Angeles county, where many miles of dusty roads were
treated with satisfactory results, having been made absolutely
dustless at all times.

The idea originated with F. W. Mattern, of Los Angeles, who,
after experimenting ten years, obtained letters patent. 1. B.
DeCamp became interested in the patent, and it is through his
efforts that the usefulness of the oil process for dust-laying has
been demonstrated in Los Angeles and San Bernardino counties,
California.

The machine for distributing the oil on the roadway is quite
a novelty. It consists of a portable tank, six feet long, running
on two wheels, which are attached to the rear of an oil tank
wagon. 'The oil is discharged through tubes six inches apart,
underneath the tank, which are operated by a lever. Only a suffi-
cient amount is let through to take up the dust. The oil is run
in furrows made by a little hoe, and is covered by other hoes
following. 'This is to prevent the oil from seeking a level in any
low place and becoming unevenly distributed on the road. After
all the oil has been applied, the same machine is used to incorpor-
ate the oil and earth. T'wo horses are attached to the apparatus,
and by means of numerous other friction teeth and by going
over the road the balance of the day for the purpose of incorporat-
ing the earth and oil the road is made ready for use. The oil used
is a heavy quality of asphaltum oil and is applied hot. The affin-
ity (the earth for the oil) when both are hot is very great. The
amount of oil required varies between 50 and 60 barrels per mile
for the first general treatment. Subsequent treatments require
about 20 barrels per mile. A road having an ordinary amount of
travel requires three applications to keep it in good order. The
first application shouid he made as early in the spring as possible,
at any rate, as soon as the dust has become hot from the action of
the sun.
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To get the best results a good foundation is necessary, although
the dust can be laid on roads having no foundation, but the ex-
pense is greater.

One of the principal streets of Long Branch was treated with
the oil process, and reports concerning it are generally satisfac-
tory, sections of the street with a good foundation showing per-
fect results and a dustless driveway.

The following from the South Pasadena will show how the
oil process is viewed by the people of that town:

“The city trustees and the people of South Pasadena are so
well pleased with the results of allaying dust with oil that if the
rainy season were not so near, the plan of using water for this
purpose would be abandoned entirely and the dust kept down by
the use of oil. Our people are so well satisfied with the result of
dressing a portion of the roadways with oil that they regard it as
the solution of the question of street sprinkling. In the spring
the use of water will probably be abandoned altogether and oil
substituted. The dust by this process is entirely allayed, the cost
much less, and what is of equal importance, a great saving in the
water supply is made.”

After a thorough investigation and practical working of the
oil process as applied by Mr. DeCamp during the past six months,
there seems to be no question as to its utility and economy over
the ancient custom of watering the roads to allay the dust. This
being the case, we hope, for the good of the travelling public, that
the oil dust-laying process may be adopted throughout the coun-
try. - '
The oil and dust form a water-proof elastic covering, which pre-
vents water from penetrating below the surface, and also pre-
vents wasting during heavy rains.

This elastic covering also protects the foundation from the
grinding wear of the wheels, all of which reduces labor and saves
material for répairs.

The elastic cushion formed by the oil and dust greatly over-
comes the noise made by passing vehicles. Of its application to
stone roads Mr. L. B. DeCamp writes as follows:

* Stone macadam roads newly made, after being rolled and
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when dry, if treated with an application of asphaltum oil (or resi-
duum oil) which has been heated to the boiling point, it will pene-
trate into the roadbed in a very few minutes, and will be ready
for travel the next day. The oil should be put on evenly so as
to give a uniform distribution, and only as much as can be quickly
absorbed. A little experimenting with oil and sprinkling pot will
demonstrate how much to put on. A roadway of this nature soon
becomes almost as hard as an asphaltum pavement. The pres-
ence of oil on the surface makes the roadway dustless and pre-
vents the roadway from grinding up and blowing away.
If kept continually under this influence a roadway is prac-
tically indestructible, that is, in regard to the road material. It
stands to reason if a roadway cannot grind up and blow or wash
away, it would never have to be renewed; it would be a ques-
tion of oil instead of gravel or stone. If the road is made of stone
alone it should be covered with some loose gravel or bitumen, then
rolled solid. A roadway of this nature is entirely impervious to
water, and, if so, would never freeze; consequently, no thaws or.
mud. The roadway could be treated as often as required, say
two or three times during the year, beginning as early in the
spring as practicable and finishing in the fall, so the roadway
wotld be in good condition to stand a winter’s rain and snow.

SUCCESS OF OII, ROADS.

A perfect country road whereon the noble steed

Can draw a broad and ample load at pleasant rate of speed,

One hard and smooth and level, yet so drained and hard and dry,
It won’t be muddy when it’s wet, nor dusty when it’s dry.

Roads like schools tell the tale of the degree of civilization.
No highly civilized people will be content with highways filled
with chuck holes and hub deep with the disgusting mud of win-
ter and the destructive dust of summer. For such people will prize
at the true worth the expedition, the cleanliness and comfort, yea,
the absolute pleasure and the economy in the wear and tear of
vehicles passing only on the smooth, firm roadbed, incapable of
conversion into either mud or dust.

6
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Below will be found extracts from various publications com-
menting upon the result of using oil upon roads in different locali-
ties.

The elastic cushion-like composition formed by the oil and
dust makes it easy for the horses’ feet and delightful to ride the
wheel over, giving back but a softened noise when traversed by
vehicles and horses. Its use is commanding generous popular
commendation and patronage, not only making the roads pleasant
for riding and driving, but promoting industrial economy in
every town and road district. There is not a property owner but
what is interested in the use of oil on roads. Decent roads are
value lifters. Dustless roads mean dustless houses, shrubberies
and trees. They save paint and labor, therefore, money. One
of the chief deterients to country life has been in the positive
discomfort imposed by journeys over the average country road.
Dustless roads will increase the value of land and make farm life
fifty per cent. more comfortable. More than one thousand miles of
- Eastern railways are using oil.

The city of Redlands, Cal., has fifteen miles of its streets
dustless from the application of oil. So popular is the estimate of
its value that bankers and property owners gladly pay the expense
of using it outside of their regular tax. Over one hundred miles
in the southern part of California have been covered with it and
in every instance pronounced a success, and over one thousand
miles will be placed under contract for the coming year. When a
road has once been put into condition with oil it requires but slight
additional expenditure to keep it so. It has been found that
where the road had a fine, hard foundation, smooth and clear of
ruts the oil is a complete success. It gives a surface as polished,
clean and clear as an asphalt street. It prevents the destruction
of the road by resisting the formation of mud. It prevents the
earth from becoming saturated with water. When applied to
hard surfaces it packs readily. One hundred barrels of oil per
mile spread over an area of eighteen feet in width will put a road
in condition along the extent of the road surface and give an ex-
cellent roadway, adequate for ordinary road traffic. One satura-
tion succeeding the first three treatments will keep the road in
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repair during a year, and its application requires but twenty bar-
rels to the mile. To allay dust with water it must be constantly ap-
plied if the dust is to be kept down. With the oil one application
does the business for months, and there is no mud alongside the
carts to be seen. The oil holds down the dust in all cases where
there is any good foundation to the road. The testimony of wheel-
men is that under their tires the roads become packed down and
are smooth and elastic, and that tires will last longer on oiled
roads than any other. In South Pasadena, California, the people
are so well pleased with the results of laying dust by oil that they
are considering the abandonment of water entirely. In the spring
the use of water will probably be abandoned altogether and oil
substituted. By this process the dust is entirely allayed and the
cost is much less.

In the application of oil the rain will not sink through the oil
surface of the roadbed, and if there are hollow places in the sur-
face of the oiled road, the rainfall will lie there until it evaporates.
The affinity of the oil for the earth is reputed to be so great that
an hour or so after the road has been sprinkled with oil no traces
of grease can be found upon the shoe.soles of a person walking
upon the highway, and no injury whatever is done to the tires
of vehicles. The economy and ease with which oil can be applied
to the surface of our dusty or muddy highways promises a relief
from the nuisance of bad roads in those sections of the country
where it has not been found possible to build stone roads. When
a dirt road is exactly in the right condition it is superior to any
stone road that can be built because of the absence of noise, the
absence of shock and injury to the horses and the smoothness
of the surface, but the dirt road is almost never in exactly the
right condition. If an infrequent sprinkling with oil will keep it
so then a simple but most important discovery has indeed been
made. It has been found that a macadamized road after being oiled
does not lose its top dressing and that practically none of the
fine stone is carried away by the winds. It remains in permanent
repair longer than the road not so treated. Mr. Richart drove
over a ten mile oiled road out of Bryn Mawr, and over another
boulevard, an oiled hard dirt road in Chester county, Pennsyl-
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vania, and both were in fine condition. In California oil has been
applied to roads having four or five inches of dust with fine result.’

By the Hon. E. G. Harrison, U. S. Road Expert.

The original New Jersey State Aid Law was enacted and ap-
proved March, 1891, entitled. “An act for the more permanent
improvement of the public roads of this State.” The law has been
amended by several supplementary acts, but the main features
remain the same. New Jersey has the honor of being the first
State to aid in the construction of public roads by appropriations
of money from the State Treasury. Heretofore the roads had
been considered local affairs. Their supervision was entirely
under local authority, excepting where, by special legislation,
county authorities were empowered to act. The money raised for
their construction and maintenance was raised by taxes on prop-
erty in the township through which the roads passed. In addition
to this, when a new road was laid out for the use of the public
the damage for the right of way had to be assessed on the prop-
erty in the township where the road was built; thus the burden
laid on the property owners of districts as small as a township
was so great that the extra tax for improved permanent roads
would make it entirely too heavy for the property owners to bear.

The State aid act was a new departure. It recognizes the fact
that the highways are the roads of the public; that all people
have the same right to use the roads, regardless of where they
live, as the people who live in the locality .where the road is laid
and who pay for the right of way and are taxed to construct and

‘maintain them. The cost of road construction under the State aid
act is so distributed that those who use or are benefitted by the use
of public roads shall pay a proportion of the cost. In order to do
that as fairly and equitable as possible, the act provides that the
property owners along the road improved shall pay ten per cent.
of the whole cost of the road as peculiar benefits. The State pays
one-third of the cost and the balance is paid out of the county
funds. The State revenues are raised principally from corpora-
tion franchises and licenses. In this way people are not taxed
for the State’s donation. The distribution of the cost has worked
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so well in practice that the opposition to the law has subsided.
The law makers of other States have examined the New Jersey
State Aid Law and its workings, and the result is that several
States have adopted the principle of the law, modifying to meet
their own conditions. The States of Massachusetts, Connecticut;
New York and Rhode Island are now working under State aid
laws. These States sent commissions and legislative committees to
New Jersey to examine the workings of the law. North Carolina,
Virginia and Maryland have done the same with a view of getting
information in regard to the State aid system. The Road Inquiry
of the National Department of Agriculture, whose duty is to
gather information in regard to road construction and the laws
best calculated to promote road improvement, after a careful ex-
amination of the New Jersey State aid system and its practical
workings, has published bulletins in which the principles of the
law are set forth, giving account of its practical workings and
commending it to the consideration of the friends of good roads
throughout the country. The result of this has been that Gover-
nors, State Legislatures and State officials send to the Department
of Agriculture asking for the services of lecturers and experts to
give information in regard to the workings of the New Jersey
State Aid Law. The appropriation for the Road Inquiry has been
so small that only one expert has been employed for that purpose.
His report to the Department for the last year will show he has
addressed six State Legislatures, ten City Councils and Boards
of County Commiissioners, fifty-three State and Congressional
District Conventions, forty-five Farmers’ Institutes, sixty-five
meetings of Boards of Trade, club associations and special meet-
ings, all in the interest of the good roads movement. At these
meetings the principles of the New Jersey State Aid Law formed
an important part of the subjects discussed. Surely the framers
of the New Jersey State Aid Law built better than they knew at
the time. The addresses were delivered in eighteen different
States, and the expert in reaching the places where the addresses
were made has travelled over thirty thousand miles.

This statement is made to show the great interest the country
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is taking in the good roads movement, and the desire to have
information regarding the principles and workings of the State
aid system. :

IIOW GOOD ROADS ARE BUILT AND MAINTAINED IN GERMANY.

The roads in Germany are all subject to a much heavier wear
and tear than at home, for not only is the population denser,
but also the agriculturists, living all together in villages, seldom
having their land in one piece, but in many scattered plots, have
to do a large amount of carting—manure, crops, etc.—back and
forth over thepublic roads, whereas our farmers, dwelling in the
midst of their acreage, do most of their carting over their own
fields. ,

All roads, excepting those streets that are within towns, are
divided into classes, viz.: state and county roads. The State
roads are the most important thoroughfares, connecting the larger
towns with one another, and are built and maintained entirely by
the central Government. The county roads are those which, con-
necting the smaller villages, are built by the county with State
assistance, up to two-thirds of their cost, but thereafter are en-
tirely maintained by the county.

The general way of building is about the same for both classes
of roads, except that on State roads, which have the heaviest
traffic, the hest of material is used without regard to cost, so to
say; whereas, on the county roads material from local quarries
is frequently used. The traces and levelling for a new road
being completed—the maximum grade allowed is 6 per cent.,
though in some unavoidable cases it can rise to 9 per cent.—the
ground is excavated in the desired macadamization width to the
depth of 14 inches; herein are planted the rough quarry founda-
tion stones, rising from the sides to the middle, so that the arch
of the completed road shall be one-fortieth of its width. Upon
this foundation crushed basalt or granite in pieces of a cubic inch
is strewn to a depth of from four to five inches, upon which, as
top dressing, shell lime is liberally strewn before and during the
wet pressing by the steam roller.
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The roadbed being so completed, a gravel footpath of about
one and a half yards in width is made on one or both sides of the
road. Alongside of these paths runs a ditch as deep as the road-
bed, which receives the water from the road through gullies at
short intervals. A fruit, generally apple tree, being now planted
at every twelve yards, as also one hundred yards, and milestones,
the road is entirely finished.

These State roads vary in width from six to twelve yards, the
average width being seven and one-half yards. The average
cost per mile is $10,000. For every mile and a half of completed
road a road keeper is engaged, who receives wages varying from
$125 to $200 per year. His duties are to mend all small ruts,
to brush the road in dry weather or scrape it in wet at least once
a week, also to keep the footpaths, ditches and everything per-
taining to the road, in a most perfect condition, which duties
occupy him about six hours per day throughout the year. Special
rewards are given to those who are most painstaking. For every
fifty miles of road there is an overseer, with a salary of from
$400 to $500, whose duty it is to watch over his piece of road,
report as to repairs continually. For each county there is a State
(road engineer) inspector, who reports finally to the superintend-
ent of roads in the Ministry of the Interior. The inspector’s sal-
ary ranges from $700 to $1,000.

The annual repairs on State roads average $240 per mile, vary-
ing, according to travel, from $1,100 to $128 per mile. The main-
tenance of the county road is based on the same plan as the State
roads, except that being narrower (the average width is five
yards) and generally having no footpaths, a road keeper has
about two and a half miles to keep instead of one and a half by
State roads. The average cost of building a county road five
yards wide is $5,000 per mile. The annual repairs average $55
per mile.
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RAILWAYS ANXIOUS FOR GOQD ROADS.

Notwithstanding the popularly accepted theory that all corpor-
ations are soulless, it must be conceded that railway corporations
have been the pioneers of progress in this country, and have not
only blazed the pathway to our wonderful development, as
pioneers are generally credited with doing, but have actually con-
structed the highways that the great cavalcade of civilization may
follow without obstruction or hindrance.

The public spirited directors of these great combinations do not
build alone for the present. They realize that on the prosperity
of the people depends their own, and they know that the vast
wealth of the Western Empire will scon turn the tide of traffic
that has so long found its market and its outlet on the Eastern
seahoard to the golden ports of the Pacific for shipment to Asiatic
countries and the islands of the sea. They know, too, that nearly
every pound that goes to foreign markets must first be hauled
in wagons over Western prairie roads, and that the producer must
first have his profit before the railroad can get the produce to
transport.

This is why they are so willing and so enthusiastically aiding
this great movement. It is a business proposition with them just
the same as the farmer and merchant should make it. It is not
philanthropic effort that levels forests, opens mines, builds cities
and founds governments among men. It is a struggle of individ-
uals severally and collectively to better their own condition; it is
an effort to accumulate dollars.

One general passenger agent of a great railway system, in
pledging the co-operation and assistance of his road, closes his
letter by saying: “While on this line, I would like to state
that there is no one movement that is of grater value to the rail-
roads than the work you are doing. I wish you every success.”
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TRANSPORTATION.

Transportation is one of the most important problems occupy-
ing the minds of people to-day. Capital has been energetic in
improving the larger means of transportation as open carriage,
canals and railways, while the arteries and veins leading to and .
from these have been sadly neglected, with the result that one ton
of freight can be carried by water for a thousand miles or more
and by rail two hundred and fifty miles for the cost of moving
one ton only five miles over the common roads. New Jersey
has twenty thousand miles of country roads and about one thou-
sand miles of railway in which an immense amount of capital has
been invested; yet it will scarcely be contended that they are of
more importance to the country than the common highway. Had
an equal amount been spent upon the common roads this State
would have been the best paved one in the world. Bicycles, elec-
tric railways and automobile carriages are being universally
adopted as convenient means of travel. They are all beyond the
experimental stage and the great utility of the automobile has
been demonstrated. So many factories are being started and so
much capital entering into their construction that they will be
soon offered at a price that will be within the reach of all. Their
use will accentuate a still greater demand for road improvement.
They will afford cheap and convenient transportation for both
the country and town people. The electric roads will exercise a
beneficial infiuence by drawing population to the country; this
population will need better roads. All the increased freight nec-
essary from increased population will need increased means of
conveyance to different centres. Automobiles coming largely
into use will be road makers instead of road breakers. Free
and uninterrupted intercourse for the farmer will advance the
intelligence of the farming community and will create for the
farmer more ways of money making. Great prosperity and
refinement bring greater needs. Along the highways will flow
wealth and culture, to be participated in by the villages, towns
and cities. The value of agricultural land is shown by experience
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to be in direct ratio to the condition of the roads by which it is
reached. With no roads land has no value. Distance is measured
by time and ease of travel, not by miles. Land situated one mile
from the market town with a bad road intervening is frequently
of less value than an equally fertile property ten miles from the
market having good roads communicating with it.

A TRANSCONTINENTAIL ROADWAY.

Thackeray said, speaking of railroads, that we no longer travel
—we arrive; and he might have added that by thus arriving with-
out travelling, we lose many enjoyments and experiences which
more than counterbalance the gain in time. Railroads confine
our knowledge of a country almost entirely to the various sta-
tions on their routes; for the glimpses of the landscape as we
sweep along the tracks amount to no more than a topographical
impression; all human interest, and' intimate acquaintance with
the countless details of scenery and characteristic features are out
of the question. And though the Californian can to-day visit
New York, and the New Yorker journey to San Francisco, at
a cost of time and money comparatively insignificant, yet such
visitations do not accomplish much real increase of mutual knowl-
edge. The visitors “arrive” with their local atmosphere and
notions still about them, and are gone again before they have had
a chance to enter sympathetically and intelligently into the new
conditions and ideas. They go to sleep in one place and awake
in another; and the educating and cultivating influences of travel
are mainly missed. How much people could learn if they spent
months at one another’s homes! No man can tell us all about
himself; the environment in which he was born and bhrought up
adds materially to our knowledge of him, conveying facts which
he would not know how to communicate. But this finer knowl-
edge is a closed hook to a railroad generation: the train pauses
for a moment at a station, and we look out and see a line of figures
staring idly up at us from the platform; and then they vanish
and we forget them. We have seen them, but they are as much
strangers to us as they were before. How do they live? What
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are their occupations, their thoughts, their ideals, their griefs and
pleasures? Has our fleeting glance in any respect deepened or
broadened our comprehension of the American people, or
strengthened the bonds of sympathy between one part of the
country and another ?

And yet such comprehension and sympathy are urgently desir-
able and expedient, if this Union is to grow into a homogeneous
and vital organism. Interstate commerce—freight trains and
drummers-—are well enough in their way; but they alone will
not suffice to make the American people a unit. The press, with
all its thousands of local correspondents, will not do it. No:
What is needed is a sort of quiet, uncommercial, social circulation
of the inhabitants of the land among one another’s homes and
birthplaces. There should be no hurry; no breathless eagerness
to get as soon as possible to a certain spot and get back again;
but a humane and self respectful purpose to jog comfortably
along, with the eyes and the heart open, seeing, feeling and com-
prehending whatever we meet. We should travel, not for finan-
cial gain, not to traffic with our neighbor, thus coming in contact
with him on his hardest and least congenial side; not to take snap-
shots at him, either photographically or figuratively; but to know
him, to be friends with him, to chat with him, to tell him and
ask him homely, domestic, kindly things. How are we to bring
about this agreeable condition? It is, in a word, having marked
out whatever route would be most agreeable and expedient, to
build a magnificent houlevard clear across the continent, from
Boston or New York to San Francisco or Los Angeles. And
after this is done, and has proved its value, build others, three,
six, a dozen of them, grilling the continent east and west,
north and south. Bring out now your bicycles, tandems, auto-
mobiles and driving wagons, and for the first time in more than
a generation, do some real travelling. Get on your walking boots
and learn for yourself the secret of the fascination which keeps
the army of our tramps recruited year after year. Investigate this
superb continent of ours for yourself, at your leisure, intimately,
reasonably, deliberately, enjoyingly, pausing where you like, de-
touring where you will. Make yourself a cosmopolitan of -the
American cosmos; it is big and beautiful and interesting enough
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to make you forget the beaten paths of tourist ridden Europe.
Learn by practical and personal experience the true lessons of
human democracy—not the political scarecrow, but the warm,
flesh-and-blood fact. When the railroad train rushes shrieking
across your path, with its smoke and cinders and uproar, and its
blase, weary, porter-ridden, ticket-enslaved, time-table-devastated,
railway-novel-skimming , self-centred passengers, watch them
scurry soullessly over the horizon, and thank God that you have
been restored to sweet; reviving companionship of our mother
earth, and to normal relations with the kindly human creatures
that inhabit her. Noiselessly, smoothly, rejoicingly you journey
along, striding out or wheeling, as the case may be; you smell
the breath of the fields and woods, you pause at the bridge to
see the river slip gurgling away, you halt on the hilltop to trace
the great highway winding amidst the green behind you and
before; you reflect with delight that you are in the heart of Vir-
ginia, of Kentucky, of Colorado, of California; you look forward
with content to the hospitality of the cool-veranda’s roadhouse
at noon, and to sound sleep in the comfortable wayside inn or
eleemosynary farm-house at night. Here comes a native of the
State; stop and talk with him; what does he think of the National
Boulevard? Yonder in the farm-house porch stands the farmer’s
daughter; wave her a greeting, or beg a glass of milk of her.
And here approaches an uncommercial traveller like yourself,
returning from the place whither you are bound; you may ex-
change notes and impressions with him. “It’s a great coun-
try I’ he remarks, as you resume your diverse ways. It is not the
repetition of an empty formula, but a conclusion from living ex-
perience, acquired on the great Boulevard.

Assuredly there is nothing new in the idea of national high-
ways. Darius connected the eastern and western frontiers of
his empire, 2,700 miles apart, with great military roads, and they
were great life arteries to his empire. The great empire of Alex-
ander was made possible through their roads. - The ancient
Romans bound their empire together with them, and two thou-
sand years have not yet effaced the titanic traces of them. There

was a highway out of Egypt into Assyria; and the vast kingdom
z
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of the Peruvian Incas is traverséd from end to end by roads so
masterfully built that they are still the marvel of engineers, strug-
gling to hang their iron rails round the necks of the Andes.

Railroads may civilize a planet, but it is roads that are not rail-
roads that humanize it. Bunyan’s Pilgrim might have ridden to
the gates of the Celestial City in a limited train, with his Burden
in the baggage-car; but when he reached his destination, he
would have found difficulty in gaining admittance. To learn the
lesson of life, we must live it day by day from the beginning to
the end; and to know the land we were born in, we must study it
otherwise than by donning the thousand league boots of an Em-
pire State express, or a Sunset limited.

Our great American Boulevard is to be the king of its kind.
Every resource of the engineer’s art is to be lavished upon it.
It should be not less than two hundred feet wide; two hundred
and fifty feet would be better. It should be free at all times alike
from dust and from mud; it should be planted from end to end
with trees—the characteristic trees of the several States through
which it passes—a hundred feet apart one from the other. There
should be a path for pedestrians, two for bicycles, two roadways
for automobiles; and a riding path for horsemen might be added.
At intervals along the route there should be wells, artesian or
otherwise, each with a shady pavilion and benches. At intervals,
also, there should be road-houses, supplied with necessary refresh-
ments and facilities for rest; and regular inns, fitted out with
every accommodation. All these should be connected by tele-
graph and telephone lines, so that quarters could be provided be-
forehand, and communication maintained between any given
points.

The route which the Boulevard should pursue is a subject for
discussion. We do not have to pick out the shortest; that neces-
sity we leave to the railroads. "We are not to lay a ruler down
on the map, like Peter the Great of Russia, and insist that our
road shall not depart from the line marked by the ruler’s edge.
The curve of beauty may be present in it at all points; charm and
variety of scenery should be carefully considered, and attention
given to the claims of the various States through which it might
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be led. The road is built for pleasure and education, not for
business ; and the object of those who use it is, once more, to travel,
not merely to arrive. Nevertheless, the indirect advantages to
commerce of the road would be great, and constantly augment-
ing ; because people who know each other deal more readily than
those who are strangers to one another.

The outlay for the road would be enormous; but the weight
of it would be so distributed as to be burdensome to none. FEach
State would build its section, the legislatures voting the needful
supplies; and contributions could be accepted from rich indi-
viduals who might choose to show their public spirit in that man-
ner .The inns and road-houses and other appurtenances should
be of the first quality, and under constant inspection ; prices should
be kept as low as the quality of the accommodations admitted.
The road must be absolutely national; free to all, without fear or
favor. Money contributions, whether State or individual, should
carry no special privileges to the donor; the great Highway must
be democratic in the fullest sense of the word.

T'o build such a road, upward of three thousand miles in length,
is a mighty undertaking; but no great time would be necessary
to accomplish it. Once the route has been planned, and the char-
acter and quality of the work determined, each State and county
could set to work at once,and the road would spring into existence
at all points simultaneously. 'The number of laborers who would
find employment would be vast; it could easily reach a million.
If the preliminary surveys were to begin to-day, it would be
conservative to expect the first automobile or bicycle to make
the trip across the continent three years hence.

Not only would our Boulevard become the favorite plaything
and pastime of our own people, but innumerable visitors would
come from over the seas to see and use it. The annual hegira
to Kurope would markedly diminish, and on the other hand Eu-
rope would begin to come to us, eager to enjoy an entirely novel
experience of inexhaustible fascination. The money thus kept
from going out of the country, and that brought into it by
foreigners, would in a few years go far toward defraying the cost
of building the road. The manufacturers of bicycles and auto-
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mobiles, alone, would find their reward in becoming the largest
subscribers to the enterprise. For what an elysium for bicyclers
and automobilists would the road afford! Where one person
uses a machine to-day, ten would do so before the road had been
a year in operation; and with supply shops at every few miles,
there would be no chance of delay from breakdowns at any
point of the stupendous route. Large excursion parties would
forever bhe travelling in one direction or the other; but there
need be no crowding on a thoroughfare of such imperial length;
and those who craved solitude or select company would never be
interfered with.

So here, my countrymen and countrywomen, is the idea in bare
outline. It remains for you to fill it out, and put it into execu-
tion. The sooner you set about it, the better; and on the day
when a clear and flawless path, free to all the population, is opened
from our west coast to our east, we may credit ourselves with
having made a distinct step forward in human development.—
Jurian HawrHORNE, in November Cosmopolitan.

An enthusiastic automobilist has recently revived a proposition
which was advocated a century ago, but has laid dormant for
many years. It is for a government road from New York to
Chicago, and possibly to the Pacific. 'This road is to be suitable
for bicycles, automobiles, and light carriages. Asphalt is spoken
of as the most suitable pavement for the rubber tired vehicles.
The main road would be through the most thickly settled sections,
with branch roads leading to important points in the neighbor-
hood of the route. The proposition at first seems great and the
cost unsurmountable, but when it is considered what the com-
bined efforts of the various cities benefitted could do, the propo-
sition seems more feasible. The great work which has been ac-
complished by the hicycle riders of this country for the improve-
ment of the highways is certainly wonderful, and shows what
is possible when the energies of a large number are concentrated
toward the same end. Such an enterprise would not encroach
upon the business of any company, since its purpose would be
entirely identified with the new industry.—7The Automobile.
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THE GOOD ROADS MOVEMENT IN POLITICS.

It seems probable that the success of the League of American
Wheelmen in persuading different States to contribute aid to the
building of public highways, may induce them to move towards
enlisting our National Legislature in making appropriations for
great national highways. Their thorough investigation into the
cost of hauilng farm products over country roads as they now
exist, comparing them with the condition of the improved high-
ways of Europe, demonstrated that the cost of transportation
was several times greater than it would be over good stone high-
ways. This persuaded the farmers, who at first strongly opposed
on account of their supposed cost, to petition for some experimen-
tal lines, which proved to be so satisfactory they have enlisted
the farmers in almost a solid phalanx in conjunction with them
instead of against them as at first. It is possible that still further
concerted movements for both State and National legislation
will be made by causing the insertion of good road planks in the
party platforms, thus making it of such importance the politicians
of all the great parties will understand that it has such a tremen-
dous backing they will not be able to resist the insistence of three
millions of wheelmen and the many millions of farmers for an
improvement that overpowers any other subject claiming the
attention of Legislators. It is claimed that five hundred millions
is wasted every year because of the wretched condition of our
highways ; therefore, it should not be long before good roads will
become a political issue. It is one of the greatest economic ques-
tions with which the country has to contend. Besides, the great
capital engaged in automobile construction is rapidly coming to
the front to enforce the demand of the farmers and wheelmen.
In all States where appropriations have been made and improve-
ments made under them, the desire for hard roads has become
so great that it would not be political policy to oppose State dona-
tions for their construction. Already a bill for the National
Government to donate $5,000,000 to the States for macadamized
roads has been introduced into Congress.
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RAILROADS VERSUS MACADAMIZED ROADS.

Transportation underlies material prosperity in every depart-
ment of commerce. Without transportation commerce would
be impossible. Those States and nations are rich, powerful and
enlightened whose transportation facilities are best and most ex-
tended. The dying nations are those with little or no transpor-
tation facilities. There should be amicable relations between
the commercial, agricultural, industrial and transportation inter-
ests in the United States.

American railroads to-day furnish the best service in the world
at the lowest rates of fare, and their passenger cars give: the
greatest comfort and convenience of any other nation.

It is not an infrequent occurrence for a single engine to haul
through the Mohawk Valley eighty-five to ninety thousand bush-
els of grain in a single train. :

The total railroad mileage of the United States is nearly half
as much as that of the entire world, there being 182,776 miles
of railroad exclusive of side trackage in the United States, as
against 436,240 miles for the entire world, or 253,474 miles for
the balance of the world.

The tons of freight carried by the railroads of the United States
are more than one- half of that carried by the railroads of the
world.

There are about 1,500,000 miles of public roads in the United
Staes.

Many States have more than 100,000 miles.

While the railway and steamboat systems of transportation
have been developed with great rapidity and in a way that reflects
credit upon the enterprise, skill and energy of the men who have
promoted them, the ancient and more necessary means of trans-
portation afforded by the ordinary wagon roads has remained
in a state of shameful neglect. Thus while national and inter-
national intercourse has been vastly increased by railroads as re-
gards speed, safety and cheapness, the highways which are tri-
butary to them are, as a whole, in no better condition than they

7
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were fifty years ago. We own and operate more miles of bad
wagon roads than all the remainder of the world.

"~ We would have the farmers keep in mind the fact that ninety-
nine per cent. of every load by railroad or steamboat must be first
carried in a wagon or truck over a highway, and that every dol-
lar of this cost comes out of their pockets as a part of the cost of
production, that every cent of reduction in the cost of transport-
ing their products to the railways and rivers for shipment, by
reason of improved highways, is so much addition to the profits
gleaned from their labor. When they understand this they will
see the force and necessity of this great campaign for better
roads.

HARD ROADS AND FREE.MAII, DELIVERY.

The tendency of population is so strong towards cities that
every movement that holds the inhabitants of the country to rural
life should be hailed with delight, and there has been nothing
in the history of the postal service of the United States so remark-
able as the growth of: the rural free delivery system along the
line of good roads. The building of good roads has made the
{ree delivery system practical, and the promise of the free mail
delivery has stimulated a general improvement of the condition
of the roads to be traversed by the road carrier. Besides, it has
brought a better price for the farm products by bringing the
producers in daily touch with the state of the markets, thus being
enabled to take advantage of information heretofore unattain-
able. Then, too, it has been of great educational benefit in reliev-
ing the monotony of farm life, giving ready access to wholesome
literature, and keeping rural residents, the young people as well
as their elders, fully informed of the stirring events of the day.
Rural free delivery has for its main purpose the advancement
and education of the people, and to bring the postal service with-
in their reach. It saves the farmer the long drives to the post-
office, sometimes eight or ten miles a day. One Missouri farmer
calculated that in the last fifteen years he had driven twelve thou-
sand miles going to and from the post-office to get his mail, all
of which travelling is now saved him by free mail delivery.
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All those interested in the development of good roads through-
out the country have shown a strong disposition to lend a help-
ing hand to the rural free delivery service, recognizing the fact
that good roads and rural delivery are necessarily closely con-
nected. Facilities for daily contact with the world’s best thought
and progress should be accelerated. The highest social, financial
and intellectual success cannot be obtained until we have good
thoroughfares and free mail delivery. Rural free delivery of
mail so much needed among our farmers can never be obtained
except in localities possessing good thoroughfares, insuring rapid
transit at all seasons of the year. If the thousands of tons of
trashy stuff costing the government millions of dollars for trans-
portation were debarred from the mails and the money-devoted
to free rural routes, the farmers could take daily papers, and tens
of thousands of our home daily newspapers, with all of their ele-
vating, refining and educating influence, would find their way
into rural homes. By the daily paper the farmer is enabled
to keep in touch with the world’s advancement, to be posted on
current events and to understand the daily markets. Nothing
will do more to hasten this desired end than good roads. The
farmer’s family must be kept in close touch with the world’s
thought and action or they will migrate from the country to the
already overcrowded cities. The extension of the rural free
delivery service in Great Britain has resulted in an increase in
the number of letters mailed amounting to the enormous total of
fifty millions of letters per year. In several sections farmers
report that a free delivery service increased the value of their
farms. Rural free delivery promises to settle the question ““ how
to keep the boys on the farm.” Rural free delivery, good roads
and the telephone are proving wonderful agencies in driving
away the daily monotony of farm life, bringing the comforts of
city life to the farm homes and gladdening hourly the hearts of
all. Where routes for free mail delivery have been longest
established it has tended to increase settlement along the same.
Farms and houses formerly tenantless find tenants and occupants.
Land values have increased where the daily papers are delivered
and brought every day. Improved roads are bringing into sev-
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eral districts of our State free mail delivery, and urgent appli-
cations are pending for more carriers in the populous sections
around Mooorestown. Palmyra, Mount Laurel, Riverton and
Marlton. The mails are heavy and the work of the carriers
laborious. With additional carriers the service would be well-
nigh perfect. There are now eleven routes established in New
Jersey, running in a systematic manner and giving perfect satis-
faction to the patrons. Since their establishment the first and
second class mail material has greatly increased, and has become
the‘means of bringing the farmers and people along the route in
closer communication with the outside world, a privilege which
when once enjoyed they will be slow to abandon. This form of
distribution is assuming great importance in our State, because of
the numerous hard roads that now radiate inmany directions from
our central towns. With an improved system of highways we
can not only have a perfect postal system, which not only includes
free delivery of letters, but parcels also from house to house
throughout the State. With good roads and automobiles we can
have a one cent letter post and a very cheap parcel post rate on
packages of one hundred pounds, and less on smaller parcels, that
will be sufficient to pay for circulation and delivery from house
to house of all kinds of parcels, including baggage.

This is surely a consummation devoutly to be desired, and it
seems almost within the grasp of the rural districts on account
of the numerous hard road trunk lines that are now radiating
from many railroad centers in our State.

IMPROVED ROADS VERSUS IMPROVED SCHOOLS.

One of the most beneficial results of road improvement is the
facility it gives to consolidate country schools and thus concen-
trate our children into central buildings, so making graded
schools possible in our country districts. In travelling around
the State we have noticed that where improved roads exist the
children, by means of bicycles, easily go long distances to cen-
tral schools; thus graded roads make possible graded schools,
the improved roads working in harmony with the State Educa-
tional Law, giving the children of the rural districts the same
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advantages as those residing in cities. Last year forty-four Con-
necticut towns, by means of improved roads, were enabled to
give free transportation to a large number of their pupils.
Eighty-four small schools were closed and eight hundred and
forty-nine children rode to the central schools. The cost of
transportation was about $12,000, but a gross amount of some
$20,000 was saved, leaving a net saving of some $8,000. This
saving was but a small part of the benefit derived, for it resulted
in a hetter attendance and better schools. This close co-ordina-
tion between improved roads and education cannot be too strongly
impressed upon the public attention.

THE EVOLUTION OF THE AUTOMOBILE.

The general introduction of the automobile must be followed
by an unprecedented development of good roads; therefore, we
publish the following facts, gathered from various sources, which
demonstrate that we cannot too rapidly improve our common
roads, in order that the vehicle of the future can have easy pro-
pulsion through all sections of our beautiful State, thus showing
desirable resident sites to home seekers.

*“ Five years ago there were not thirty self propelled carriages
in use in all the world. A year ago there were not thirty in
America. In about one year companies with an aggregate capi-
tal of over four hundred millions were organized in New York,
Boston, Chicago, Philadelphia and other cities, for the sole pur-
pose of manufacturing and operating these new vehicles. A set
of financiers are organizing a corporation to take over automo-
bile factories in this country; another set of promoters are evoly-
ing a scheme for a gigantic consolidation of vehicle companies,
with a capital of $200,000,000, to deal in automobiles in America
and England. Ninety establishments are now actually engaged
in building carriages, coaches, tricycles, delivery wagons and
trucks, representing several hundred types of vehicles and nearly
half as many methods of propulsion. All manufacturers are
overwhelmed with business; one company is working day and
night on an order of five thousand vehicles. Now, a device has

[
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been patented to convert all old-fashioned vehicles into automo-
biles ; cabs under different methods of propulsion can be seen most
anywhere, and they have become a practical necessity, and yet the
whole development in this country is far behind that of France
and England.. France has an automobile club numbering two
thousand members, occupying a club house costing $440,000, and
at its last exhibition over eleven hundred vehicles were shown,
and some of the expert drivers have ridden thousands of miles
in their road wagons and have climbed mountains and raced
through half of Europe.

- In Paris they have become as familiar as old-fashioned horse
cabs. In the country districts thousands of grocers, milkmen,
market men, and peddlers are the engineers of their own gasoline
carts. The French Minister of War is numbering and describ-
ing every vehicle of this kind in the Republic, and has quietly
arranged to seize them for military purposes when France shall
go to war. Several powerful associations are devoted to its
development and a large number of vehicles are in actual use.
France leads in gasoline vehicles, England in steam vehicles and
America in electrical conveyances. The prospective buyers of
many thousands of them in America is confronted with the be-
wildering variety of models which the manufacturer places be-
fore him. The best modern motor vehicle is practically noiseless
odorless, and nearly free from vibrations. - It is still clumsy
in appearance, but invention is rapidly lightening it. Its me-
chanism is so simple that anyone can learn to manage it in a few
hours. Seven different motor powers are now employed in this
country. Electricity, gasoline, steam, compressed air, carbolic
acid gas, alcohol and liquid air, the first three with great success
cess; the others are in an experimental stage.

The utility of the automobile will be in direct proportion to the
condition of the roads upon which it is intended to travel. Man-
ufacturers are receiving the greatest number of inquiries from
localities where the pavements are good. It has great acceptance
. in France because the highways are all as smooth as park paths.
Bicycling already has had a profound influence in spurring the
road makers, and the introduction of the motor vehicle will be
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still more effective. The automotor has come to stay. It must
now be rated as an accepted and established appliance of everyday
life. Its universal adoption is inevitable and probably very near.
Attractive magazines are being published monthly in the inter-
est of the automobile, while the daily papers teem with articles
denoting its progress. The distance an automobile will travel
with one charging is dependent upon the capacity of the power
material used. From twenty-five to one hundred mile runs are
reported with one charge of electricity and gasoline. Most mo- -
tors now recommended for road vehicles can be driven at any
pace up to the speed of an average trotter, and the day of auto-
mobile racing has already arrived in France and will not be long
delayed in other countries. It has been practically demonstrated
under test of actual work of great severity that new machines
may work in commercial competition with railway rates with
loads up to four tons and over, distances of from thirty to forty
miles. Frequent trials have shown that the use of automobiles .
is not more dangerous than that of horses, for a record of six
weeks showed that 476 runaway accidents by horses occurred,
and 36 persons were killed and 290 injured. They are not as
liable to break down. The expense of keeping up, as well as the
cost of travelling, is less than with horse vehicles. 'The potential
travelling capacity of the automobile vehicle for any given
period as compared with a horse drawn vehicle is about as five
to one. Any one of these several kinds are taking out patents
for new forms, improvements and accessories in great numbers
in most of the machine manufacturing countries. These new
motors seem to be coming into use with a boom as great as that
which marked the opening of the bicycle era. Anyoneoftheseveral
kinds will undoubtedly be found more ready and convenient for
travelling than a horse, and with a much less cost of maintenance.
The frequency of steam cars, electric cars, bicycles and other ve-
hicles of odd form or huge bulk are all so startling as to make
extremely dangerous and destroy all pleasure in the use of the
horse, so that many persons will as a matter of safety be con-
strained to adopt the new horseless vehicle. There is no escap-
ing the conviction that the use of the horseless carriage, truck and
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delivery wagons is in its infancy. The reduced cost of annual
maintenance is estimated to be so great as to make the gain a
handsome interest on the investment. In France the autocar
seems likely to revive the long vanished glories of the road. They
are establishing in France great highway stations where petrol-
eum can be procured and accumulators re-charged; also work-
shops to supply the necessary mechanism for patching up dam-
aged motors, and restaurant and bedroom accommodations for a
_limited number of travellers. This will rapidly follow in this
country, especially in New Jersey, where so many continuous
lines are being so rapidly constructed. The Post Office Depart-
ment is inviting proposals for carrying mail in large cities by
automobiles. Among the automobile owners are men of wealth
and influence, and they are proving to be the strongest allies of
the wheelmen and farmers in the fight for good roads. All
makers of good roads should hail with delight the reign of the
automobile, in order to save the wear and tear from the picking
and impact of the horses’ feet and the rutting and cutting that
follows from metal-tired wheels.

AUTOMOBILE PAPERS.

Austria has one automobile paper, Belgium two, France twelve,
- Germany two, Great Britain three and the United States eight.

GOVERNOR MOUNT’S VIEWS.

Hon. James A. Mount, Governor of Indiana, at the Carriage
Builders’ Convention at Indianapolis, gave voice of such appro-
priate sentiments that we print extracts from the speech as it ap-
peared in ‘“The Hub.”

“You represent, gentlemen, one of the great industries of our
land. The products of your industry, annually, doubtless repre-
sent very large sums of money, and your wares find a place in
every town and village, and on aimost évery farm in the United
States. In fact, the farmer who does not provide a carriage for
his family is a back number. I remember the first criticism that
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was passed upon my judgment, when I began, after the close of
the mar, to carve out my fortune, whichever it may
be. I had a lease on a farm, with stock and implements also
leased to me. I did not have money enough to buy a team or an
implement. The first things for which I incurred a debt were
a fine buggy and harness. I was about to marry a young lady
who had agreed to unite her fortunes with mine. She had just
graduated from school, and had never lived in the country. So
the old farmers said: ‘Well, well, this fellow marrying a town
girl, and the first thing he goes in debt for is a buggy and har-
ness; he’ll learn a lesson bye and bye!

“Well, I don’t know whether I wouldn’t pass the same criticism
again. -1 believed one thing was necessary to remove some of
the objections of rural life, and that was that a farmer should
have a convenient and comfortable way of travelling. So I de-
termined to have a good buggy, and what seemed to some men
to be a bad invesment was really a good one. I was also de-
termined, by hard work, early and late, to teach these men that
to give a fair price for a good thing was sound economy. And
so, as I remember, I worked early and late, because it was nec-
essary, sometimes even till ten and eleven o’clock at night in- the
fall of the year, cutting and husking corn, clearing land, ditch-
ing, or at whatever came to hand. From the day that I first in-
incurred a debt of $400 for a buggy and harness, I have never
been without a good carriage, buggy or surrey, or some means
of conveyance on my farm. Such a thing is a necessity.

“In the next place, as soon as I was able to secure land and
pay for a farm, which I did at the end of fifteen years, I began
my struggle for another good thing for the country—the crea-
tion of good roads. I donated more money for improved high-
ways than any man in my county. I have spent many a night,
after the day’s work was done, when we were building roads,
riding over the country and encouraging farmers to make
a donation for road improvement. That is about the only thing
I would donate money for, and since I have had an experience
as Governor, and learned something about begging, I don’t be-
lieve I can beg any harder than I did then. If there is anything
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that is worth a man’s energy and money, it is good thoroughfares
and good conveyances. I can imagine no condition more galling,
more discouraging, than that of the man who lives with his fam-
ily in the thraldom of mud six months in the year. He lacks pub-
lic spirit and enterprise; he lacks a knowledge of the first prin-
ciples of sound economics who willingly endures such conditions.
The man who thus lives and sees his family in a wagon plodding
their weary way through the mud is a subject to be pitied. The
man with such environments will think slowly, he will move
slowly, and become an all-around, non-progressive man. Man is
a creature of environment. The man who lives surrounded with
good highways, who sees a good turn-out going by, driving rap-
idly, with handsomely dressed people in that conveyance, will
think more quickly, will step more quickly, has more pride, and
is apt to catch inspiration and become more active and progres-
sive.

“I have all my life advocated good conveyances and good thor-
oughfares on which to use them.”

STEEL RAILS FOR COUNTRY ROADS.

As there seems to be on the part of many a desire to see steel
rails on our wagon ways, where heavy drafting is the rule, we
give room each year for illustrations and descriptions of one of
the several patents that are being offered to the public.

Below will be found an illustration and detailed statement of
the cost of a device that has been recently planned by Thomas
H. Gibbon, C. E.

For the benefit of the public, we gladly give space to this in
our report, leaving the public to judge of its merits. It certainly
possesses very desirable qualities, which we hope that experience
will demonstrate to be practical. j
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STEEL TRACK ROADS.

Estimate of weight of metal and number of parts used in one mile
of mghway metal track, for use of wagons, automobiles and
bicycles.

In strong gravel or broken stone material, the concave base
plates and tie bars can be placed 8 feet apart, C to C.

330 Rails, 32 feet long, 8 inches wide face measure.

1320 Rolled Steel concave base plates 12 x 15 inches x 1 inch deep.
1320 Uprights on base plates.

660 Automatic gauge bars.

1650 Wedge keys.

5280 Total number of pieces in ONE MILE of track.

Estimated cost of digging trenches and laying track as per accom-

Panying anstEucHonS LA S w0 Ll (T R e 1A $300 oo
Estimated weight of metal per lineal yard of track................. 100 lbs.
Estimated quantity of broken stone or rough gravel for filling

treniches for .one mile of track. ... ... .o ol i s 300 cu. yds.
Estimated weight of metal used in ONE MILE, of track........ 75 gross tons.

HOW TO LAY METALLIC HIGHWAY TRACK.

First—Dig longitudinal trenches about 7 inches deep and 15
inches wide.

Second—Place upright on concave base plate.

Third—Place base plates in trenches 8 feet apart, C to C.

Fourth—Pass tie rods through mortises in the upright; this
operation will gauge the track.

Fifth—Place wood templet of the girder of the rail in the
grooves of the upright. This operation will line the track.

Sixth—Fill trenches with coarse gravel or small broken stones,
and roll solid.

Seventh—Remove templet and put the center web of the rail
in the impress made by the templet.

Eighth—Drive wedge keys through mortises in rail and up-
right. This operation locks all the parts together.

Ninth—Dress up, and you will have a track permanent and
smooth in character, and ever true to alignment, gauge and grade.
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STEEL, ROADWAY IN SPAIN.

The road between Valencia and Grao is two miles in length,
and an average of 3,200 vehicles pass over it daily. Until 1892
it was constructed of flint stone. The annual cost of keeping it
in repair was about $5,470. The construction of a steel roadway
was determined on, and the annual cost of keeping in repair the
* central belt of road thus relieved from heavy trafic—which pro-
ceeds over the steel rails—is now about $380. The total cost of
the road laid was $9,506. The expense in detail was: Steel,
$6,890; transportation and laying steel, $507; binding-stone con-
struction, $2,109—total, $9,506. The rails, during the seven
years they have been in position, have not required repairing. At
each side of the rail are layers of binding stones, the paved road
being higher than the face of the rails. A toll of (about) eight-
tenths of a cent is charged each vehicle passing over this road-
way.—The Railroad Gagette, Nov. 24th, 1899.

GRAVEL PITS IN NEW JERSEY USED FOR ROAD-BUILDING.

~ Atlantic, Cumberland, Cape May, Camden, Gloucester and
Ocean counties have numerous rich, ferruginous deposits of grav-
el, which are largely used in improving their local roads. They
answer a very good purpose when the beds to be covered are, san-
dy, and when the traffic is not heavy.

BURLINGTON COUNTY.

Pits. Owners. ' P. O. Address.
Rivertontgravel. (...l v ooy Lewis COnaOmit s il Riverton, N. J.
Westfield gravel ............. Bnoch R S s St s e Westfield, N. J.
Lippincott gravel ............ Wm. R. Lippincott’s estate. ... Westfield, N. J.
Eeanlergvel I, 00 [saas Evanlarm i s cisien s T ) x, Palmyra, N. J.
IMoteanioravel .. ... ... 0 a0 Wy BseMaroatsh e oo L Palmyra; Nool.
EHuoterdaravel .. .. 000 ran Frankhin€EaHnnter: 5ot o Riverton, N. J.
15h o e ] R e Edwin M. Brock. ... .i.. - Bridgeboro, N. J.
Collipstatavels = 5ol B Johti' S5 Eollrms Satuliier Moorestown, N. J.
Warrick gravel .............. Joh Wearpreleh ias Jul, onn Hartford, N. J.

Stokes gravel ..........cuu.n. James W. Stokes............. Rancocas, N. J.
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Pits. Owners. P. O. Address.
Bitpingseravel i U Thomas A. Bunting.......... Columbus, N.
Rogetssigravel’ (T L0 it Thomas H. Rogers........... Columbus, N.
Kinslevigravelle v .ot v CaG Kinsley 2 L e At Kinkora, N.
Wilson graveleaid i oo i v Edward Wilson.............. Columbus, N.
Sharp gravalr tilesl = 0. 143 Charles-Sharpie o0 s i U2 Columbus, N.
Bawne gravel Lo = oot George Bowne . sini il Florence, N.
Garnee gravel ................ Garnee estate...... 0000 Jacksonville, N.
Hutchinson gravel ............ John B. Hutchinson. ....... Georgetown, N.
Blackravel 1 ol s Chatles “Black L Jobstown, N.
Austin gravel ......... LA LA Alten “Austin. i d it s, Centerton, N.
Bitzbyagtavel ..o i e Mrs. John Buzby.......... Willingboro, N.
Goomb grayealizl LA SV JOELECoombitly SeTOme s i Beverly, N.
Johtison gravel .. ...l v arrans Samuel Johnson............ Burlington, N.
Bages oravel . o wlrsimesons William: Baggs. s ohipeiasenl.l L Beverly, N.
Fenimore gravel ............. Joshua Fenimore.............. Beverly, N.

MIDDLESEX COUNTY.

Pits. Owners. P. O. Address.
iHerbertiati o o s il 1. Biddle Herbert........... Old Bridge, N. J.
Efelmettal i it s clnigsa ey Geo. W Helime, % 2aran e 5 im G Helmetta, N. J.
ifameshea™ 7. Dl e s e James Buckelew’s Sons...... Jamesburg, N. J.
Enolishiown s ... ...\ 0500, Chas: Hoffman’ 2. et Englishtown, N. J.

Trap outcrops to a small extent in Middlesex county.
MONMOUTH COUNTY.

Pits. Owners. P. O. Address.
wshatk River gravel.. .., g B B, Oviatt. .t Asbury Park, N.
Allenwood gravel............. George Potts. .. o a4 Ocean Grove, N.
Swan.pravel ! sl L ARl s Webster Swan....... e Navesink, N.
Granerort e avel. e e L Y L s d T SN Holmdel, N.
T S N e ) Sl e ORI R K - b e Keyport, N.
Red!Bamlc gravel 2 . L. il Lo o d o it e R Red Bank, N.

Pits in Middletown Township, Monmouth County.
D R Glmdrewta il = L L A v = a Gravel pit.
W alter S N I e o e e i T e TR I R Lo v
PR O O T et s s s 4wt et TSR NN e P e s X
John B eEappinec it | ns e o RS 5 D s
[ (e LYo g il e SRR NP A U oty e 1 1 o o et SO B “
S0 DT e SRR S e L - ol S A A SR 3
Jablet SEFnhhars st oL S e R L L ¥
GeprteBeeepBingel AR L T L R ot K
e s s s S e R i
ST T RS Lot o R SRR IR L e Ea s AR 8

7a syt e AT PR N IR bt 15 0 e o e AR g
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OCEAN COUNTY.

Pits. Owners. P. O. Address.

Lakewood gravel ............ Wi FEatrgens . v ol Lakewood, N. J.
Sheematiigravel . ... .. ... John Shemmania oo e g Lakewood, N. J.
Staffordville gravel ........... Staffordville Gravel Co..... Staffordville, N. J.

Berkeley, Manchester, Plumstead, Jackson, Ocean, Union,
Eagleswood and Little Egg Harbor townships all have good
gravel.

QUARRIES IN NEW JERSEY PRODUCING ROAD METAL.

Bergen and Hunterdon counties have numerous quarries, the
names of which we have not succeeded in obtaining.

ESSEX COUNTY.

Owners. Location. Address.
Osborne & Marcellis.......... Montelaitsa N Tz o e deius Montclair, N. J.
BASERNIAElews . . s MontelairNaETs .. .o vvvios o Little Falls, N. J.
Wright & Lindsley............ Oianse ENSTNC .. s e Orange, N. J.
George Spottiswoode & Co....Orange, N. J............c.. .0, Orange, N. J.
C. A. Lighthipe & Son........ Miltbun, N2 it v oaivh cdivin Millburn, N. J.

HUDSON COUNTY.

Quarry. Owners. P. O. Address.
BetaeniBidl i ... B. M. & J. F. Shanley.......... Newark, N. J.
Paliside Constriction Con..ovouy. ailih vl L, ]' }exg;tgﬁr;eg. ?t’
Hudson County Contracting Co................... {?ste(;ogitn;un&pa}v Ave,

HUNTERDON COUNTY.

Quarry. Owners. P. O. Address.
(BT E SN 5 i M. F. Berger........... Byram Station, N. J.
LI T L e R R B. M. & J. F. Shanley....Byram Station, N. J.

MERCER COUNTY.

Quarry. Owners. P. O. Address.
WG T ks Ko R e ) Del. River Q. & Cons. Co..Lambertville, N. J.
Pramabontwille s e e Barbour & Ireland...... 1241 Filbert St., Phila.
Bt BRI 5 v sy e B. M. & J. F. Shanley. .14 S. Broad St., Phila.
opewellETs. . e e Hopewell Quarry Co......... Hopewell, N. J.

Titusville ..........vevs. .... T'renton Stone & Cons. Co..... Trenton, N. J.
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MORRIS COUNTY.

Nearly all road-building material in this county is of native
rock, gneiss, granite and shale. The traps are mostly imported
from other counties.

PASSAIC COUNTY.

Location. Owners. P. O. Address.
Cedan GIOvE =\ 'vs il s sosn Erancisco Brosi: iee s ae Cedar Grove, N.
Gedar Grove .i.. . o Francis Marley............. Little Falls, N.
BAtersOm, . i von s el o Berger & Wolt . Saasaiit ool . Paterson, N.
RATEESON ol asive visisle b s s s B, T, Galloway. e e o Paterson, N.
FEIHTEREON . viesos i s s s el McKiernan & Bergen......... Paterson, N.
NatehRoad o sl ot Francis Marley. ............ Little Falls, N.
NotohyRoad v o e o v Edward Dowling.......... Notch Road, N.
BEEAOn oo s £ o o S e v R. M, “I'orbet st ERss st Haledon, N.
Hawthorne ...\ viis e nen ot Daniel & D. Stanley......... Hawthorne, N.
Prealeniess: . v fieh s ivies vt aise svin Colfax & Steele............. Preakness, N.
PAterSOn 4o fav, st orn s vss s Munson & Co..turiliic. cvs. Rockaway, N.

S S e e e S

SOMERSET COUNTY.

Quarry. Owners. P. O. Address.
VEISOMS L s i b Saas rr s o James Wilson. ...coovevevveeen. Dunellen, N. J.
Smalles's = . uh b Sead i saches A. I. & N. B. Smalley. .North Plainfield, N. J.
G C&‘;ﬁ%ﬁgﬁggsmd Stone{ pred. W. Schmidt........... Morristown, N. J.
Chimne’y ROk o e s William Haelig.......... Bound Brook, N. J.
ERI OGS et e T B, Hillpotr Sy Bound Brook, N. J.
Harderove's . .cvamsioitobs s William Hardgrove.......... Somerville, N. J.
Rocky Hill Stone Storage Co.. Fred. De Coppet, Supt...... Rocky Hill, N. J.
Bernardsville! -, o0 v Brank S. Faiffer e ban . . Morristown, N. J.
Schley’s (private) ............ Grand Schiey, i b Far Hills, N. J.
Mine Brook Stone Co......... McCollum & Freeman....Bernardsville, N. J.

SUSSEX COUNTY.

Quarry. Owners. P. O. Address.
Newton State Quarry......... David B. Hetzel, Attorney...... Newton, N. J.

UNION COUNTY.

Quarry. Owners. P. O. Address.
WiAlSors e er aeaio e £ Howard S. Wilson........... Plainfield, N. J.

Extensive bodies of trap in Union county, but few quarries.
Have been able to secure the name and locality of but one.
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Barber & Ireland’s Trap Rock Quarry,
Near Lambertville, Mercer county.

Delaware River Quarry and Construction Company’s Stone
Crushing Plant,
At Moore’s Station, near Lambertville, Mercer county.
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STATEMENTS BY ENGINEERS AND
SUPERVISORS.

Mr. Henry 1. Budd, State Commissioner of Public Roads, Trenton, N. J.:
DEearR Sir—Below find detailed statement of the cost of Chestnut Neck

road, county of Atlantic, State of New Jersey. Total length, 3,097.5 feet.
Total length, 8-11 miles.

Width of gravel-bed, 14, 16 and 22 feet.
Length of gravel-bed, 3,997.5 feet.
Depth of gravel-bed, 8 inches in centre, 6 inches on edges, compact.

Prepatation of road-bedS(eost). «.. . .5\ L K atyi S st 5ot il 0, $185 oo
210o=loads of graveliatiskeente s total. . . ...\ onmvhst e srben i 105 00
Gravel, 750.49 cubic yards, at 40 cents; total........................ 300 20
Gravel, 659.38 cubic yards, at 32 cents; total....................... 2I1 00
Wooden tide, break and fender, 5500 lineal ft. @ 11 cents............ 605 00
Stripping gravel bed, 200 cubic yards, at 20 cents................... 40 00
Open ditches, 1125 cubic yards, at 20 cents....c..ovoiviinenon.nn. .. 225 00
eI ST Al ATV et RN e 100 00
Ereinecring eapatSER TR L L. L e R o 75 19

ey AR e I CR SR T L ek e $1,846 39
Ve erade Deforel ., .. o v or s s sy e s NS 1.80 per cent.
IVEREIFR O - CTalE TOWE 0 diereirias e vosis o abh min o e e TSR RE .05 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the depth
of finished pavement was 8 and 6 inches.

Respectfully yours,
J. J. ALBERTSON,
Engineer.
JAMES B. JOHNSON

Supervisor.

My. Henry 1. Budd, State Commissioner of Public Roads, Trenton, N. J.:
Drar Sir—Below find a detailed statement of the cost of Longport Drive
road, township of Egg Harbor, county of Atlantic, State of New Jersey.
Total length, 17,250 feet. Total length, 3 1-11 miles.
8 (113)
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Width of stone-bed, 15 feet.

Length of stone-bed, 17,250 feet.

Depth of stone-bed, 4 inches on 4 inch gravel foundation.
Number of tons of stone used in construction, 5,265.

3900 cubic yards crushed stone, at $1.75; total.................... $6,825 oo
12%1. carsigrdvel, at $6.00; total.! LSt ot S 0L L8 FL L e 7,266 00
Earth excavation, 13,480 cubic yards, at 19 cents.................. 2,561 20
Earth excavation and carting, 3000 cubic yards, at 30 cents.......... 900 00
Carting, spreading and rolling stone.................cooivven.... 1,050 00
Carting, spreading and rolling gravel............................. 1,717 00
S el BRIEY u SRR L[ ¢ - SO S s 600 00
2 e S TES A (oo i ot RN - 0 S ) 799 57
BUGEEN e it e L et v T e N e ] AT SO S $22,618 77
Maximum grade before. No road; abrupt sand banks.
M ASMUIGRRTAUETIOW. i . . o - v« -5 b ATk RS 0.24 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 4 inches.

Respectfully yours,
J. J. ALBERTSON,
Engineer.
W. H. BURGESS,
Supervisor.

Mr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:

DEAR Sir—Below find an exact detailed statement of the cost of the Bur-
lington and Mt. Holly road, Burlington city, townships of Burlington and
Westhampton, county of Burlington, State of New Jersey. Total length,
27,711 feet. 'Total length, 534 miles.

Width of stone-bed, 14 feet.
Length of stone-bed, 27,711 feet.
Depth of stone-bed, 6 inches.

Cost of road, lump bid.................. N R e e ponge S $18,500 00
Macadam, 43,106 square yards, at...... cenfsiitotal boc i et
Tile drain, 5,000 lineal feet, at........ CENES I Rt bt et 8 ¥ e &5 6]
B UDEEVISOTSEAIATY o i 5o s s oe n e S RS s 494 00
ENgiNeering EXPENSES . ... .......ceoersesaneemeneeamssseneees 370 00
T A RS SRR S 0 = -/ .. ../ 1 £ s arh o $10,364 00
Maximum grade before,.................... Rt bk A Ve 3% per cent.
Maximum grade MOW.. ... ..coovvnrneririiteieimneiraanns 3% per cent.

We hereby ceftify the above statement to be correct, and that the pave-
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Burlington and Mt. Holly Road,
Burlington county. Before. Sand and clay bottom.

Burlington and Mt. Holly Road,
Burlington county. After. 6-inch macadam, 14 feet wide.
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ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 6 inches.
Within city limits of Burlington, the road was made two feet wider and
two inches deeper than the above. Length, 4,266 feet.
Respectfully yours,
HENRY S. HAINES,
Engineer.
JOHN B. DAVIS,
Supervisor.

Mr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Dear Sik—Below find an exact detailed statement of the cost of the Mul-
lica River road, township of Bass River, county of Burlington, State of New
Jersey. Total length, 8451 feet. Total length, 134 miles.

Width of gravel-bed 15 feet.

Width of gravel-bed, 15 feet.
Width of oyster-bed, 8 feet.
Depth of gravel-bed, 6 inches.
Depth of oyster-bed, 6 inches.

Oystershell, 32,000 bUSHElS, A0 0 CONts. , .. . o mes vals ettt iiis ae s sovins o $2,886 21
Gravel, 4839 cubic yards, at 45 cents; total........................ 2,177 55
BUPCTISOT S salany SRR © s e o SRR R T - 273 00
Phpineeting EEPeRses il i .. 1L, 1. o ciielsen RN 110 45
Potal e R R et ois o = oo sire e SRR P L $5,447 21
IMascimrim prade Befare SIE Tl .8 .0 vy e e s e e BRI s none.
B T h 5 i <2 G (3 (63 i o P PR P € 0 < - Sk ks

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 6 inches.

Respectfully yours,
JOHN W. HARRIS,
Engineer.
JOSEPH B. LAMSON,
Supervisor,

Mr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.
Drar Sir—Below find an exact detailed statement of the cost of Farns-

worth avenue and Park street, township of Bordentown, county of Burlington,

State of New Jersey. Total length, 8484 feet. Total length, 1 3-5 miles.

Width of stone-bed, 16 feet.
Length of stone-bed, 8484 feet.
Depth of stone-bed, 8 inches.
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Macadam, 15,113.3 square yards, at 52 cents; total.................. $7,858 92
Earth excavation, 3374 cubic yards
Supervisor’s salary

.............................................. 417 00
T HECRIRERCRDCIISES . oo a v vy e v ole s et L0y S 157 18

S et e S RN BB e 1 4 e A B e R $8,433 10
IMasitaeilorade hefore. ..., .. .« .ol el a8 SR e 8.7 per cent.

AR TR PR TIOW 2040 d Lo va s o oo bie iR S i o T 7 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 8 inches.

Respectfully yours,
EDGAR HAAS, Jr,
Engineer.
SAMUEL S. TAYLOR,
Supervisor.

Mr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:

DEAR Sir—Below find an exact detailed statement of the cost of the Tren-
ton road, township of Bordentown, county of Burlington, State of New Jersey.
Total length, 9,391 feet. Total length, 1 4-5 miles.

Width of stone-bed, 12 feet.
Length of stone-bed, 9,391 feet.
Depth of stone-bed, 8 inches.

Macadam, 12,721 square yards, at 49 cents.....

Earth excavations, 5,103 cubic yards, at 18 cents} Contract, lump sum $7,399 00
Tile drain, 4,000 lineal feet, at 8 cents.........

ST St a o PRSI e - o Lt R S R e D 564 00
ENgineering .€Xpenses ... ......cuueeueoecnsneinniionaeaaiaon, 161 10

I o i AT L Fo T ek s g gl B $8,124 10
Maximum grade before............oooiiiiiiiiiii 7.0 per cent.
M REAe TOW . i . . . .o oc ooion st i St ioin e psis e 4.8 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 8 inches.

% Respectfully yours,
EDGAR HAAS,
Engineer.
SAMUEL S. TAYLOR,
Supervisor.
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Mr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:

DrArR Sik—Below find an exact detailed statement of the cost of  the
Georgetown road, townships of Bordentown and Chesterfield, county of Bur-

lir;lgton, State of New Jersey. Total length, 6,308 feet. Total length, 1 1-5
miles.

Width of stone-bed, 10 feet.
Depth of stone-bed, 6 inches.
Length of stone-bed, 6,308 feet.

Macadam, 7,115 5-13 square yards, at 52 cents; total contract...... $3,700 00
142 square yards of Y’s extra, 52 Cents.......uouueenresunnnnnnn.. 73 84
Tile drain, 250 lineal feet, at 0 CENtS. ....uvvivrvere s
SSEHERUISOT S Ralaty = A I MRETERE =0T e - R 180 00
S I Ty ool A o SR - o L 79 07
L e caiivs a2 R BN 4. S . $4,032 01
Maximant grade befares. .o, L i e S SR 3.4 per cent.
Maxumtim grade: DOW. ot v e ein oo ov s o baitls St EOUIRIIL 2.9 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 6 inches.

Respectfully yours,
PETER E. HARVEY,
Engineer.
EDWIN H. WEST,
Supervisor.

My. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:
DEeAR Sir—Below find an exact detailed statement of the cost of the Cross

Roads and Ballenger’s mill road, township of Medford, county of Burlington,

State of New Jersey. Total length, 20,025 feet. Total length, 3 6-7 miles.

Width of stone-bed, 10 and 16 feet.
Length of stone-bed, 20,025 feet.
Depth of stone-bed, 6 inches.

Macadam, 23.080N SQUATE VALAS: . v wvoo sisie s siuiaia ninients

Tile drain, 4,195 lineal feet, at...... CEntS: s

Supervisor sESAlATY I L sl e i s e e RS S e e s 300 00

B auincerinp s EmpEmRes it L), oot vs s+ v pae s e s EIRERRESILE O, L, 243 96
Total s st o) e S e L e $12,741 96

Maximum grade before.......coovvviiiiiiiiiniianiicinnes 4.50 per cent.

Maximumn grade NOW......cccevinsenensressainloahiaasmin 3.20 per cent.



You Are Viewing an Archived Copy from the New Jersey State Library

118 SIXTH ANNUAL REPORT

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 6 inches.

Respectfully yours,
JAMES LIPPINCOTT,
JOHN W. HARRIS,
Engineers.
JAPHET BOWKER,
Supervisor.

Myr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:

DrArR Sir—Below find an exact detailed statement of the cost of the Col-
umbus and Bowne’s corner road, township of Mansfield, county of Burlington,
State of New Jersey. 'Total length, 16,500 feet. Total length, 3 miles.

Width of stone-bed, 10 feet.
Depth of stone-bed, 6 inches.
Length of stone-bed, 16,975 feet.

Macadam, 19,135 2-3 square yards, at 52 cents; total................ $0,050 55
Y’s, 433 1-3 square yards, at 52 cents; total................ ... 225 33
Tile drain, 2,082 lineal feet, at T0 CeNtS. .cvivveveventiseenvnnaenonts 208 20
S OHETISORGUSANATT 2 o $1r i ool ST O e Al S ot s S 348 00
IR EHEERMIE CXDENSEE 'v i vios vl v's ol Sayim L ates eoat e aia 8 oo eha  Slad e S PR 209 48

itys s s NN ) | = f o e LR A $11,031 56
Maximum grade before.............. L e A T e s s 7  per cent.
Maxtiniuin @rade NOW. ...« oo soossoneasaitnssvossasasssiose 4% per cent.

We hereby certif- the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 6 inches.

Respectfully yours,
PETER E. HARVEY,
Engineer.
ISRAEL KERLIN,
: Supervisor.

Mr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Dear Sie—Below find an exact detailed statement of the cost of Park
avenue, township of Pensauken and borough of Merchantville, county of Cam-
den, State of New Jersey. Total length, 10,600.9 feet. 'Total length, 21-50
miles.

Width of stone-bed, 14 feet.
Length of stone-bed, 10,536.9 feet.
Depth of stone-bed, 8 inches.
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Macadam, 16,390.7 square yards, at 77 cents;‘total ................. $12,620 84
Earth excavation, 1,200 cubic yards, at 25 cents.............. o L 300 00
Tile drain, 1,210 lineal feet; at g cents.«.. ...\ oottt tusiais 109 71
SUpervisosRonlary PRNSRRE RN 8 000 00 v e e R S 420 00
B R S B L s Tl i v1s ais o wim v e s 515 o ra T T SR S 400 00
A O A L s s s e s s oe e s R S ISR $13,850 55
Mazimum: grade Delore i s v 5 v st s oo vt p ST 4.6 per cent.
Maxiraum grade AowW el A S 306 15 oo RIS TR AR & 3.7 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement is 8 inches. g

Respectfully yours,
J. J. ALBERTSON,
County Engineer.
JOHN W. COX,

Supervisor.

Mr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Dear Str—Below find detailed statement of the cost of Massey avenue,
township of Haddon, county of Camden, State of New Jersey. 'Total length,
1,089 feet. Total length, 5-24 miles.

 Width of stone-bed, 12 feet.
Length of stone-bed, 1,089 feet.
Depth of stone-bed, 6 and 10 inches.

Macadam, 506 square yards

......................... 1,221 00

Telford, 968 square yards }Lump A $
DIFAIN PIPE «evvvereneeentsseneasaenensneteionasarnonsnttsasenns 65 00
SUPETVISOr'S SAlArY . .vvvvvneevnerunetinmuirnaeicessaasaacaneens 100 00
o I e e PR OIRS Gl T $1,386 0o
Maximum grade before. .......o.oouiiiiiiiiiiiiiiiiiaians 1 per cent.
I per cent.

Maximum grade NOW. ......vuneenrenerrasseereetcnnmunes s

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 6 and 10 inches.

Respectfully yours,
J. J. ALBERTSON,
Engineer.
WILLIAM C. WOOD,
Supervisor.



You Are Viewing an Archived Copy from the New Jersey State Library

120 SIXTH ANNUAL REPORT

My. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:
DearR Sir—Below find an exact detailed statement of the cost of the

Mount Hebron Road, township of Bloomfield and town of Montclair, county

of Essex, State of New Jersey. Total length, 5,588 feet. Total length, 1 mile.

Width of stone-bed, 16 feet.
Length of stone-bed, 5,553.74 feet.
Depth of stone-bed, 8 inches.

Cobble gutter, 488 88-100 square yards, at 72 cents; total............ $ 351 99
Telford, 10,156 square yards, at 38 cents; total.................... 3,850 28
Earth excavation, 9,017 cubic yards, at 22 cents................... 1,083 74
R s e RO o . ) B $6,195 o1

ol

MRS AR DETONE . .. .« v oo o vss et e s s 14 13-100 per cent.
155 T R et £ L T o SRR b & S S 7 92-100 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 8 inches.

Respectfully yours,
JAMES OWEN,

Engineer.
HENRY SPEER,

Supervisor.

My. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:
DearR Sir—Below find an exact detailed statement of the cost of Bay

avenue, township of Bloomfield and borough of Glenridge, county of Essex,

State of New Jersey. Total length, 2,800 feet. Total length, 6.11 miles.

Width of stone-bed, 16 feet.
Length of stone-bed, 2,801 feet.
Depth of stone-bed, 8 inches.

Cobble gutter, 1,163 50-100 square yards, at 72 cents; total.......... $ 837 72
Telford, 4,004 square yards, at 30% cents; total. .................. 1,972 63
Earth excavation, 7,924 cubic yards, at 20 cents................... 1,584 80

i s L T R T $4,305 15
MaximumEerade shefore: ... ... ... .. L. .. filh 1 SRSy 0 25-100 per cent.
LY b 75 b5t o iz (o0 e by A PR SRR PRI o 55 7 1 7 10-100 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 8 inches.

Respectfully yours,

JAMES OWEN,
Engineer.

HARRY COOPER,
Supervisor.
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Mr. Henry 1. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Dear Sir—Below find an exact detailed statement of the cost of Broad
street, township of Bloomfield, county of Essex, State of New Jersey. Total
length, 14,802 feet. Total length, 274 miles.

Width of stone-bed, 16 feet.
Length of stone-bed, 14,802 feet.
Depth of stone-bed, 10 inches.

Telford, 26,476 2-10 square yards, at 41 cents; total................ $10,855 24
Earth excavation, 21,447 cubic yards, at 23 cents................... 4,032 81

Totall . i et T s s o aTa e v o b ore o TR R B S34.00 X5 $15,788 o5
RErcittind grade Befare.. .o loa . v vy v il i 4 77-100 per cent.
M AU L BAE DO 0 a0 v i a s oo s me wispaivb sl R 302-100 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 10 inches.

Respectfully yours,

JAMES OWEN,
Engineer.
JOHN GARRABRANT,
Supervisor.

Myr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:
Drar Sir—Below find an exact detailed statement of the cost of Franklin

avenue, township of Bloomfield, county of Essex, State of New Jersey. Total
length, 3,263 feet. Total length, 3-5 mile.

Width of stone-bed, 16 feet.
Depth of stone-bed, 8 inches.
Length of stone-bed, 3,263 feet.

Telford, 5,804 square yards, at 49 cents; total...................... $2,888 06
Earth excavation, 8,495 cubic yards, at 20 cents.................... 1,609 00

AT TAIMIA I | LT v SR e L AT $4,587 06
Maximum grade before..........ooooviiiiiiiiiiin 13.8 ft. m 100
Maximum OTRACITION » os -« ovscals sia v o o = oslbiars st o imts s St & 5.2 ft. in. 100

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 8 inches.

Respectfully yours,
JAMES OWEN,
Engineer.
JACOB TROUTFETTER,
Supervisor.
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Myr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:
DEAr S1ik—Below find an exact detailed statement of the cost of Watchung
avenue, township of Bloomfield, borough of Glenridge and town of Montclair,

county of Essex, State of New Jersey. Total length, 7,440 feet. Total length,
124 miles.

Width of stone-bed, 16 feet.
Length of stone-bed. 7,389 feet.
Depth of stone-bed, 8 inches.

Cobble gutter, 4,356 square yards, at 72 cents; total................. $3,136 32
Telford, 13,233 square yards, at 404 cents; total................... 5,350 36
Earth excavation, 8,690 cubic yards, at 22 cents..............c.un.. 1,011 80

ot .. Se nieimg i e s e Y N SENEN $10,407 48
Maximumegrade Before. . ... v vvv v v cnbaivain cule Bavas s I2 25-100 per cent.
N GO T ERAPRIICI W . & os .y o s o o colips s AR oy 12 16-100 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 8 inches.

Respectfully yours,
JAMES OWEN,

_ Engineer.
ROBERT DOW,
Supervisor for Montclair Section.
HARRY COOPER,
Supervisor for Bloomfield and Glen Ridge Section.

My. Henry 1. Budd, State Commissioner of Public Roads, Trenton, N. J.:

DearR SIR—Below find an exact detailed statement of the cost of Bloom-
field avenue, township of Caldwell, county of Essex, State of New Jersey.
Total length, 8311 feet. Total length, 134 miles.

Width of stone-bed, 16 feet.

Length of stone-bed, 8,311 feet.

Depth of stone-bed, 8 inches.

Telford, 14,776 square yards, at 43 cents; total.................... $6,353 68
FEarth excavation, 7,824 cubic yards, at 29 cents................... 2,268 96

SROEAEE T | . e s ol ¥ W T R $8,622 64
Maximum grade before................... Pl o s 6 78-100 per cent,
Maximum grade NOW. ... ...coovereneevencnaesnanennns 6 48-100 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 8 inches.

Respectfully yours,

JAMES OWEN, :
Engineer.
JAMES SPEER,

Supervisor.
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Finished Bed, Watchung Avenue,
Essex county, boulder, telford bottom 5 inches, macadam surface 3 inches,

Grove Avenue,
. Essex county, 8-inch boulder, telford and macadam. After.
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Myr. Henry 1. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Dear Sik—Below find an exact detailed statement of the cost of the Fair-
field road, township of Caldwell, county of Essex, State of New Jersey. Totai
length, 21,356 feet. Total length, 4 miles.

Width of stone-bed, 16 feet.
Length. of stone-bed, 21,356 feet.
Depth of stone-bed, 8 inches.

Telford, 38,130 square yards, at 44 centsi tota ISR~ $16,777 20
Earth excavation, 11,074 cubic yards, at'20 cenfEMmmmmana S 3,211 46

Lotall A BSaReRty L TR $10,088 66
Maximum grade before .................. ... .. ... 328-100 per cent.
Mescimtion, gradefiow. Menis il . [ Lk 5 S oR e i 2 42-100 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 8 inches.

Respectfully yours,
JAMES OWEN,
Engineer.
AARON E. STAGG,
Supervisor.

Mr. Henry I. Budd. State Commissioner of Public Roads, Trenton, N. J.:

DrAR Sir—Below find an exact detailed statement of the cost of the
Franklinville road, township of Franklin, county of Gloucester, State of New
Jersey. Total length, 31,530 feet. Total length, 6 miles.

Width of gravel-bed, 14 feet.
Length of gravel-bed, 31,530 feet.
Depth of compact gravel-bed, 6 inches on edge, 8 inches in centre.

Total cost of gravel purchased in the bank........................ $ 526 85
Yy ean e, TR SR SR R © e 21 25
Preparationfot faad=bed ((cost) . .. . vl v i kSR SRR IR L L 2,007 69
Compact gravel, 66 cubic yards, at intersections, at.34 cents ;total. ... 22 44
Compact gravel, 16 cubic yards, at intersections, at 54 cents; total. .. 8 64
Compact gravel, 9,373.5 cubic yards, at 34 cents; total.............. 3,186 09
Earth excavation, 2,555 cubic yards, at 20 cents.......cocvevvnenn.n. 5II 00
Stripping, 3,487 1-3 cubic yards, at 20 cents...........cooiiiiii 697 46
Overhauls, 4,565.19 cubic yards, at 20 cents. ........coovvnniinn.. Q13 03
Overhauls,605.68 cubic yards, at 40 cents..................ooounn. 278 27
Open drain, 237 2-9 cubic yards, at 15 cents....................... 35 58
Grubbing sidewalks, 2.24 acres, at $25.00. .........coouiiiiiniinn.. .56 00
Stipetvisorsisalary: 132 days, at $3/00. . ... stttz simes spe b v as 306 00
B OINEOTIGIRERBENERE . o, .« .5 oo s <u s wnbs o RIS o L L0 s s 399 96
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Maximum grade before

.................................. 4.10 per cent.
Maximum grade now

..................................... 2.20 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished road was 6 inches on edge and 8 inches in middle.

Respectfully yours,
J. J. ALBERTSON,
Engineer,
HARRY W. JONES,
Supervisor.

My. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Dear Sir—Below find an exact detailed statement of the cost of Broad
street, Woodbury, county of Gloucester, State of New Jersey. Total length,
4,204 feet. Total length, 4-5 mile.

Width of stone-bed, 10 to 15 feet.
Length of stone-bed, 4,204 feet.
Depth of stone-bed, 8 inches.

Macadam, 12,077 square yards, at 50 cents; total........ $6,038 50
Earth excavation, 2,050 cubic yards, 20 cents........... 500 00
Tile drain, 800 lineal feet, at 10 cents.........o.oovvunn. 8o oo
) $6,708 so
A DE BT NCOHIEACE PTICE: . &  « . ox v o0 e n A s et & $6,500 00
ST i R S R N BN -5 N s 189 00
R EIRCEOTIMPREXHERGES . o . « v s «'s » os s slsies S aiaieis slarg ATk s bt 130 00
Advertising proposals and printing specifications........ 29 43
EOOIHAGECPRERTIEIEES . <c0 c% o o o i s toled R e 30 00
T LR R L et $6,878 43
MARre R A RUaToTe. < . .. .. .. .0 S SESERERERE . L 4 per cent.
M A B P RO AR C MBI <. ¢ < = o is o o+ x ol RSP LS 1, 4 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 8 inches.
; Respectfully yours,

WILLIAM M. CARTER,
Kngineer.
SAMUEL H. LADD,
Supervisor.
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Mr. Henry 1. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Dear Sir—Below find exact detailed statement of cost of road from
Hurffville to Cross Keys, township of Washington, county of Gloucester, State
of New Jersey. Total length, 28,588 feet. Finished length, 16,000 feet.

Width of gravel-bed, 14 feet.
Finished length of gravel-bed, 16,000 feet.
Depth gravel-bed, 8 inches in centre, 6 inches on sides.

CONSTRUCTION.
Preparation of road-bed, 16,000 feet, at 4 cents.......... $ 640 0o
Grubbing 1.08 acres, at $100.00.............veerrnrii.n, 108 00
Tile drain, 2;050 feet, at 15 cents.............oibuste s, 307 50
Open ditches, 146 cubic yards, at 20 cents............... 29 20
Excavation in excess of 12 inches, 740 cubic yards at 2234

CEntS L A R i e L, o, A T R 166 50
Compact gravel, 4,840 cubic yards, at 3714 cents........ 1,815 00
Overhaulage, 4,768 cubic yards, at 15 cents.............. 715 20
Stripping gravel-beds, 2,410 cubic yards, at 20 cents...... 482 00 $4,263 4q,

MATERIAL.
Gravel, 4,840 cubic yards, at 814 cents. . L IRRCMEEYC 411 40,
SUPEEVISO P SISalae T BTN TS i v o o v TR 288 oo
B D PICET NG CRPEIISEETE | o /v o s v o va s v oo AV ot 128 49
i 3T IR R T I FORUMPCRCIIIRINE | g $5,001 29

INEpcHnh GradelthefORelat: . ..o v 0 v it nna RS 2 I-10 per cent.
I grade e o L s SR 1 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 11 4-10 inches in the centre, and 7 1-10 inches
on the sides, which was ascertained by plugging at least and not less than
every 500 feet and measuring from the surface of the earth foundation to a
line stretched across the road from the top of the grade at the crown, and to

the finished grade on the sides.
Respectfully yours,

WM. C. CATTELL,

Engineer.
SAMUEL J. EVANS,
Supervisor.
Estimate of amount required to finish road............... ..o $4,002 00
Alreadye expefdeautattol | L, [ L. L oo sttt SRR s s s s 5,001 29
Estimate of cost of T0ad. ... oot maee el e sl dlses o oa s $0,183 29,

WM. C. CATTELL.
Engineer.
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Mr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Drar Sir—Below find exact detailed statement of cost of road from
Woodbury to Knight’s run, townships of Deptford and Mantua, city of
Woodbury, county of Gloucester, and State of New Jersey. Total length,
27,768 feet. Finished length, 8400 feet.

Width of gravel-bed, 14 feet.
Finished length of gravel-bed, 8400 feet.
Depth of gravel-bed, 10 inches in centre, 6 inches on sides.

CONSTRUCTION.

Preparation of road-bed, 8,400 feet, at 10 cents.......... $ 840 oo

Grubbing 1.01 acres, at $50.00. ... .. .oiiiiiiiiiiai. .. 50 50

Excavation in excess of 12 inches, 4,086 yards, at 25 cents, 1,021 50

Compacted gravel, 2,003 cubic yards, at 47 cents........ 1,364 41

Overhaulage, 1,408 cubic yards, at 25 cents............. 352 00

Stripping gravel-beds, 2,228 cubic yards, at 25 cents..... 557 00 $4,185 41

MATERIAL.

Gravel, 2,003 cubic yards, at To cents.....covvevienn.n.. $ 290 30

S UNERRISRIESRERIATY " v's sisis v o v oo 3 os wnb s ey - | e e 252 00

(AR TRENOXDETISOS & o o4 v i o v ¢ «vs SOOIt s ks 124 51
T e e RO | $4,852 22

Mazitiiiintarade before, , .. ...l il Ui e s ea s e 5.05 per cent.

e MR A de MOW . .« .« o vs o e o ol Rocha O e s Bt 214 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was II 45-100 inches in the centre, and 7 15-100 in-
ches on the sides, which was ascertained not less than every 500 feet and
measuring from the earth foundation to a line on the finished grade.

Respectfully yours,
WM. C. CATTELL,
Engineer.
FRANK T. HENDRICKSON,
Supervisor.

Estimate of amount required to finish road, 8,700 feet of the same being

changed from gravel to stone, $13,000.00.
WM. C. CATTELL,
Engineer.
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Mr. Henry 1. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Drar Sir—Below find an exact detailed statement of the cost of the Pen-
nington road, townships of Ewing and Hopewell, county of Mercer, State of
New Jersey. Total length, 35,575 feet. Total length, 634 miles.

Width of stone-bed, 14 feet.
Length of stone-bed, 35,575 feet.
Depth of stone-bed, 6 and 8 inches.

6 inch macadam, 21,737 square yards, at 48 cents; total........... $10,433 76
8 inch macadam, 34,023 square yards, at 57 cents; total............ 19,393 II
Earth excavation, 9,175 cubic yards, at 20 cents.................. 1,835 oo
Tile drain, 48,584 lineal feet, at 10 cents........cc.vvveiiinennn. 4,858 40
SUDErvISOU SV SHIATT S R, 1 s ¢ 5 v s s i ST ROy, 4 5 565 50
BOGINCEring GXPENSEST ©oy cni v o v s o oo 2 ubinGESNRE. e 913 00

o7 LR e R . v s o ey WY $37,998 77

Mazxmum grade Befarai. .. o i oot e 4.2 per cent,
M XTI BT AUC I OW s soe o5 v v e 5o oo o TR 3.46 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 6 and 8 inches.

Respectfully yours,
FRANK ]J. EPPELE,
Engineer.
FRANKLIN H. BURROUGHS,
Supervisor.

My. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Drar Sir—Below find an exact detailed statement of the cost of the
Asylum road, township of Ewing, county of Mercer, State of New Jersey.
Total length, 15,432 feet. Total length, about 3 miles.

Width of stone-bed, 14 feet.
Length of stone-bed, 15,432 feet.
Depth of stone-bed, 6 inches.
@
Macadam, 23,860 square yards, at 2714 cents; total

Earth excavation, 7,665 cubic yards, at 20 cents }Lump BT 5.« TOACRSE

Tile drain, 1,138 lineal feet, at 12 cents................... el 136 56
SUPErVISOI'S SALATY . .\ oev e viete ettt et 274 00
FENgineering eXPENEES ... ..ooen o rueeennammeanattoe ettt s 265.29

Tl e e R SRR . [ i $11,150 85
Maximum grade before...... ... 6.2 per cent.

Maximum grade NOW. .. ..uveseeenercremnenasnenseoons 5.35 per cent.
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We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 6 inches.

Respectfully yours,
FRANK J. EPPELE,
Engineer.
JOHN V. GREEN,
Supervisor.

Mr. Henry 1. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Dear Sir—Below find an exact detailed statement of the cost of Ubpper
Ferry road, township of Ewing, county of Mercer, State of New Jersey. Total
length, 6,181.5 feet. Total length, 1 1-6 miles.

Width of stone-bed, 12 feet.
Length of stone-bed, 6,181.5 feet.
Depth of stone-bed, 6 inches.

Macadam, 8,210 square yards, at 3614 cents,

Farth excavation, 2,115 cubic yards, at 20 cents, } Lump sum .. $3,425 oo
Tile drain, 650 lineal feet, at 12 cents
CURETEEEES TR s SOOI . SRR L 115 50

B R ERER DENSES . .\, . v oy s e R L8 S S 87 58

S s A R N Py o > " TR RS - $3,706 08
MR Ctade Before., .. ....... ../ . 8 one o oot vioals e 6 per cent.
TR P atey SR I R R L 5 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the-
depth of finished pavement was 6 inches.

Respectfully yours,
FRANK J. EPPELE, 3
Engineer.
BEN]J. C. BALDWIN,
* Supervisor.

Myr. Henry 1. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Dear Sir—Below find an exact detailed statement of the cost of the Old
Bridge road, county of Middlesex, State of New Jersey. Total length, 15,840
feet. 'Total length, 3 miles.

Width of stone-bed, 12 feet.
Depth of stone-bed, 8-12 feet.
Length of stone-bed, 15,840 feet.
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Fairfield Road,
Essex county, telford 5-inch, macadam 3-inch, showing boulders being laid for
telford bottom.

Fairfield Road,
Essex county. After. Boulder telford 5-inch, niacadam surface 3-inch,
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Macadam, 21,120 square yards, at 73 cents; total....... T $15,417 60
Makiminm grade Deforel. .. .\ v, s s dor i IooR M.t 7 per cent.
BEATnT grade NOW. ..t s o SR 5 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications.
Respectfully yours,
R. ]J. DOUGHERTY,
. Engineer.
DANIEL DAVISON,
Supervisor.

Myr. Henry 1. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Drar Sir—Below find an exact detailed statement of the cost of the
George’s road, township of North Brunswick, county of Middlesex, State of
New Jersey. Total length, 24,500 feet, or 4 2-3 miles.

Width of stone-bed, 12 feet.
Length of stone-bed, 24,500 feet.
Depth of stone-bed 8 inches.

Macadam, 32,667 square yards, at ...... cents; total
Earth excavation, 5,000 cubic yards, at ...... cents } Lump sum..$17,640 18
Tile drain, 435 lineal feet, at 12 CENTS. .. .iusnons s barin o nsiasnlnsnsos 52 20
DRSO S Sl Ty o 0L L s SR 441 00
e IN g ERNENEER L =t s s o5 n s v o s R AR B e 353 85
Rotalis et IR L L s i R e o Lty $18,487 23
Mt grade Before ot v, i cn i o el s = e el e 4 per cent.
Miakimim grade DOW . lade o o cnah, s oo sl st bt temism o 3 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 8 inches.

Respectfully yours,
R. J. DOUGHERTY,
Engineer.
E. D. RIGHTMIRE,
Supervisor.

My. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Dear Sir—Below find an exact detailed statement of the cost of the Cran-
bury road, township of Cranbury, county of Middlesex, State of New Jersey.
Total length, 11,650 feet. Total length, 2 1-5 miles.

Width of stone-bed, 12 feet.
Length of stone-bed, 11,650 feet.
Depth of stone-bed, 8 inches.

9
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Macadam, lump sum, per specifications; total

..................... $7,650 00
Telford, 2,324 square yards, at 26 cents additional ; total............ 604 24
Earth excavation, 1,362 cubic yards, at 35 Centy. 1 o 476 70
EEN OB NEl 278 Teer. .o wu oL il s e o RS S 75 00
Tile drain, 2,704 lineal feet, at 15 I-3 centsy . ohre s S SR e 414 61
SHpSEvIaRSEsIn vk O T L 198 00
Engineering expenses ......... Lain o aa v e S S 184 41

e L T PP - e e T s e $9,602 96
Mazimtimliesade Defore, i, ... ..\ ..0 o di b S EE 4 per cent.
Maximum grade now, except at R. R. bridge................ 1Y% per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 8 inches.

Respectfully yours,
R. J. DOUGHERTY,
Engineer.
D. C. Lewis,
Supervisor.

Mr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. T.:

DErAR S1R—Below find an exact detailed statement of the cost of the Lower
Squankum and Turkey road, township of Howell, county of Monmouth, State
of New Jersey. Total length, 23,800 feet. Total length, 4%4 miles.

Width of gravel-bed, 14 feet.
Length of gravel-bed, 23,800 feet.
Depth of gravel-bed, g inches.

Preparation of road-bed (cost), for 23,800 lineal feet............... $ 952 00
Gravel, 9,255 15-27 cubic yards, at 55 cents; total.............. . 5.000"ss
Excavation and fill, 5,153 cubic yards, at 21 cents................. 1,082 13
Ovethatilage, Fper SPECIiCatiONS. . ... s e iotinls oo S tvins » ioie moatgias oa 677 87
IBOAtaenmanUNGHATAINCTI. ... .|, . ..+ oot o R 8 b it 48 oo
ST TR T G [ MR S R T S Sl i 390 00
ERRIIPETIHEEGRNCIISES. 5.4\ . o oo <40e b SO RREE RS S B O 310 00

BRSEARARNEE 1) 0 o T e s 8 $8,550 55
Maseimumn grade (before. ... ..., ..o c1m ety s 4.26 per cent.
Maximum grade nOW.........ccoiveinannss Lo il £ 2.83 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was g inches.

Respectfully yours,
PETER FORMAN,
Engineer.

GEO. W. PATTERSON, Jr.,

Supervisor.
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Myr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Dear Sir—Below find an exact detailed statement of the cost of the
Sweetman’s lane and Tennant Station road, county of Monmouth, State of
New Jersey. Total length, 14,080 feet. Total length, 2 2-3 miles.

Width of stone-bed, 10 feet.
Length of stone-bed, 14,080 feet.
Depth of stone-bed, 6 inches.

Excavation and fill, 6,366 cubic yards, at 20 cents.................. $1,273 20
Tile drain, 5,335 lineal feet, at 8 Cents..........ovurseeseonnnn... 426 8o
BPOTAL o S e e R e $1,700 00

To be finished next year.
The amount needed to complete the contract is................
We hereby certify the above statement to be correct.
- Respectfully yours,
PETER FORMAN,
Engineer.
TUNIS PROBASCO,
Supervisor.

Mr. Henry 1. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Drar Sir—Below find an exact detailed statement of the cost of the road
from Red Bank to Eatontown, townships of Shrewsbury and FEatontown,
county of Monmouth, State of New Jersey. Total length, 15,800 feet. Total
length, 3 miles.

Width of stone-bed, 14 and 16 feet.
Length of stone-bed, 15,800 feet.
Depth of stone-bed, 8, 10, 12 and 16 inches.

Number of tons of stone used in construction.............covuunn. 10,345
Macadam, 20,616 square yards, at 75 cents; total.................. $15,462 00

Telford, 10 inches, 467 square yards, at 85 cents; total............. 396 95
Telford, 12 inches, 1,778 square yards, at $1.02 cents; total......... 1,813 56
Telford, 16 inches, 2,022 square yards, at $1.15 cents; total.......... 2,325 30
Extra stone foundations, etes in bad places. ... .cveveureusnansite, 495 00
Tile drain, 13,870 lineal feet, at 15 cents.......coves'uns e o 2,080 50
S P CEIS OIS WA s e« s on o o) 5 oid Wi En e g S Y S R B T 234 00
Engineering €XPenses . ........cocevieeeesssis TR TE RPN 678 oo

g 53¢ 71 (R IR S |t ot o o e .. $23,485 31

Maximizm grade Defofe. . i e oy ies oo i SITEREERESE,
M AN aTadeROw . & it . e 030 s heegeield ERe edsaed oo s

3% per cent.
214 per cent.

We hereby certify the above statement to be correct, and that the pave-
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ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 8, 10, 12 and 16 inches.
Respectfully yours,
i W. H. DENYSE,
Engineer.

SAMUEL SMOCK,
Supervisor.

Myr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. I.:
DEeaR SIR—Below find an exact detailed statement of the cost of the Nave-
sink, First Avenue and Hillside road, township of Middletown, county of

Monmouth, State of New Jersey. Total length, 13,270 feet. Total length,
2 513-1,000 miles.

Width of gravel-bed, 14, 16 and 20 feet.
Length of gravel-bed, 13,270 feet.
Depth of gravel-bed, centre 7, side 6 inches.

DA T 05T o S O SRR 5 R s 4,150 00
Preparation of road-bed (cost), extra for regrading part of road... 233 20
Gravel ( extra 4,412, 267), 4,679 square yards, at 714 cents; total. ... 350 92

S e B R Bt B 261 00
ST AT G o R R e . | R S 275 00

1 T PP S s~ S R e e $5,270 12
Maximmratprade before. ... STNEIIE RN L RN 8.50-100
N R MTANCERGC S TIOWY, o 523 v e <o oy et At s 20 o Con e e 8 S AR CINE 7.10-100

We hereby certify the above statement to be correct, and that the pave-
ment was canstructed strictly according to the specifications, and that the
depth of finished pavement was 7 and 6 inches.

Respectfully yours,
FRANK OSBORN,
Engineer.

FRED. D. SICKLES,

Supervisor.

Mpy. Henry 1. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Drear Str—Below find an exact detailed statement of the cost of Atkin’s
avenue, township of Neptune, county of Monmouth, State of New Jersey.
Total length, 9,327 feet. Total length, about 2 miles.

-Width of gravel-bed, 16 feet.
Length of gravel-bed, 9,300 feet.
Depth of gravel-bed, 6 inches.

Gravel, ...... square yards, at ...... cents; total—lump.......... $3,042 00
A B e T ORI R 0 e R 96 oo
Engineering €Xpenses «..c..v.uivosss s omuonis nnennttisessnane 153 00
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Atkins Avenue, West Asbury Park,
Monmouth county. Before.

Atkins Avenue, West Asbury Park,
Monmouth county, gravel. After improvement,
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Maximum grade before. .. ... .0, 2 sie SR o f I per cent.
Maximiin igrade NOW..... .. cvouvmses il CRIBSEDENE &5 I per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 6 inches.

Respectfully yours,
NIART ROGERS,

Engineer.
R. C. LOVE,
Supervisor.

Mr. Henry 1. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Dear Sir—Below find an exact detailed statement of the cost of the Den-
_ ville and Pine Brook road, townships of Rockaway and Hanover, county of
Morris, State of New Jersey. Total length, 39,071 feet. T'otal length, 7 4-10
miles.

Width of stone-bed, 12 feet.

Length of stone-bed, 38,929.5 feet.

Depth of stone-bed, 6 inches.

Macadam, 52,080 square yards, at 41 cents; total.................. $21,352 80
Earth excavation, 21,328 cubic yards, at 22 cents.........oovvvun... © 4,602 16
Rock excavation, 575 cubic yards, at 100 cents.................... 575 00
Stone drain, 2,487.6 lineal feet, at Tocents. ..........cvvvvirenenn.. 248 76
Iron drain, 1,192 lineal feet, at $1.20........ i B e R L 1,430 40
SUPEIVISOL'S Salany ool (elvaland o0 1oL rau s i ol RS BRI 204 00
[Baptheering lexpensestn t ol t ULl e e R 526 76

i ) ST TR et 15 E e BRI DL | 0 - . it (n B e $20,119 88
M aseimiiom. grade BefOret i o ii iy ax s o sne oe x el et o 14 per cent.
ISRt Erade MO Tlin ol o cia s s wasis s oot R Ao s e ehe 10 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 6 inches.

Respectfully yours,
WM. E. KING,

Engineer.
STEPHEN H. CONDIT,

Supervisor.

Mr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:
Drar Sik—Below find an exact detailed statement of the cost of the Han-

over and Afton road, townships of Chatham and Hanover, county of Morris,

State of New Jersey. Total length, 11,360 feet. Total length, 2 1-7 miles.

Width of stone-bed, 12 feet.
Length of stone-bed, 11,313 feet.
Depth of stone-bed, 6 inches.
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Macadam, 15,083 square yards, at 45 cents; total................... $6,787 35
Gravel, 4p0-1oads, at T0 cents; totall .. s s ioe dud i, SR . 40 0O
Earth excavation, 4,704 cubic yards, at 25 cents. ................... 1,176 00
Overhaulage, 300 cubic yards—1,000 feet, at T cent................. 30 00
Iron drain, 60 lineal feet, at $1.10 cents..........c.oveenneinnsennnn 66 00
S HACEVIEOREMSHIART A o c:) o/ 50 s e 2 ooy 1 RN N LSS DU 213 00
Engineering expenses ................coiuiiinnnn o ) e
TSI O DA BN b X, | e L $8,644 65
IS0 £0 2 v 0 (oo aToa o) o SO . o el i 7 per cent.
N R G TR AC I OW i v i i ot s R et o e i S A 4 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 6 inches. t

Respectfully yours,
WM. E. KING,
Engineer.
WM. A. HOWELL,
Supervisor.

Myr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:

DEear Sir—Below find an exact detailed statement of the cost of the Rock-
away and Hibernia road, borough of Rockaway, county of Morris, State of
New Jersey. Total length, 4,800 feet. Total length, 8-9 miles.

Width of stone-bed, 16 and 12 feet.
Length of stone-bed, 4,800 feet.
Depth of stone-bed, 6 inches.

Macadam, 7,502 square yards, at 4115 cents; total.................. $3,113 33
Earth excavation, 6,387 cubic yards, at 24 cents.................... 1,532 88
Rock excavation, 110 cubic yards, at 100 cents.................... 110 00
Overhaulage, 1,000 feet, 836 inches, at 10 cents.................... 88 6o
Tile drain, 1,050 lineal feet, at 72 cents. .t L L. on i di el 756 00
Trott Pipe, 122.3 lineal feet, at 63 ¢ents: <o ivai s nvs v sinscansimesfans - 77 05
ST e s, R 7R SRR S BT LT G e e AR 139 50
BHEIECERIEVEXDONSES -« .+ oy ol dee L LM E S s o bt s 254 78

et LS PRI il et S L 6,072 14
Maximum grade before...........c.ooiiiiiiifi o i 8 per cent.
Maximuim grade MOW.. « « i« s ive o tadip i EERERE R . 6.5 per cent.

We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 6 inches.

Respectfully yours,
WILLIAM E. KING,
Engineer.
JOSEPH H. BROOKS,
Supervisor.
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Myr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Dear Sir—Below find an exact detailed statement of the cost of the Great
Notch road, in Aquacknonk township and Little Falls township, Passaic
county, N. J.

9,528 square yards of 4 inch macadam, at 28 cents per cubic yard.... $2,667 84
4,578 30-100 cubic yd’s of earth excavation, at 25 cents per cubic yd.,, 1,144 60
1,233%% cubic yards of rock cut, at $1.50 per cubic yard............ 1,850 25
BrRanoeuD i cHlverts. .7 viao s i o e 20 00
24 lineal feet of 12 inch cast iron pipe, at $1.50" per lineal foot. .. ... 36 00
144 lineal feet of 16 inch cast iron pipe, at $1.90 per lineal foot. .. ... 273 60
45 cubic yards of rubble masonry, at $4.50 per cubic yard.......... 202 50

o e R e o i o 1 o B RS $6,104 79

Length, 5,271 feet.
. Respectfully yours,

WILLIAM I,. WHITMORE,
County Engineer.
THOMAS TAYLOR,
Supervisor.

Mr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:

DrarR Sir—The following will be the cost of the Mountain View and
Singal road in Wayne township, Passaic county, N. J.:

8,800 cubic yards of earth excavation, at 25 cents per cubic yard.... $2,200 oo
1,000 cubic yards of rock cut, at 75 cents per cubic yard........... 750 00
18,750 square yards of 4 inch macadam, at 16 cents per square yard. . 3,000 00
50 square yards of paved gutters, at 60 cents per square yard........ 30 00

L1057 2 (e Yo et A R PRy SR A . 1 o oo T A AT $5,080 00

Respectfully yours,
WILLIAM L. WHITMORE,
County Engineer.
THOMAS TAYLOR,
Supervisor.

Paterson, N. J., Nov. 23, 1899.
Mpr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:
DEeAR Sir—Below find an exact detailed statement of the cost of the Main

road through Midvale, Pompton township, Passaic county, N. J.:
42,486 square yards 4 inch macadam, at 20} cents per square yard.. $8,709 63

15,876 cubic yards earth excavation, at 15 cents per cubic yard...... 2,381 40
185 cubic yards rock cut, at 50 cents per cubic TEYH g s b A R 92 50
1,050 square yards bottom stone, at 1814 cents per square yard...... 104 25

ORI o s s v s e s S A R RN SEPI SR R S S . T $11,377 78

SUPErVISOr'S SAlArY « .. voviiveraee et ni ettt 549 00

$11,026 78
Total length of road, 23,625 feet.
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We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly in accordance with the specifications.
Respectfully yours,
WILLIAM L. WHITMORE,
Engineer.
W. H. CISCO,
Supervisor.

Myr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Dear Sir—The cost of the Milton road is as follows:
Quantities are as follows:
12,650 square yards of 4 inch macadam, at 20 cents per square yard.. 2,530 00

3,000 square yards of 6 inch macadam, at 27 cents per square yard. . 810 00
15,000 cubic yards of earth excavation, at 18 cents per cubic yard.... 2,700 00
3,500 cubic yards of solid rock, at 60 cents per square yard.......... 2,100 00
150 lineal feet of 18 inch cast-iron pipe, at go cents per lineal foot. ... 135 00
50 cubic yards of rubble masonry, at $1.25 per cubic yard.......... 62 50
110 cubic yards of dry wall .at $2.50 per cubicyard................. 275 00
34 lineal feet of 8 inch vitrified pipe, at 50 cents per lineal foot...... 17 00
1,000 square yards of paved gutters, at 30 cents per square yard.... 300 00
50 lineal feet of 18 inch cement pipe, at $1.10 per lineal foot........ 55 00

AT SR Fea SR e e e Rt bty s SR $8,084 50

Respectfully yours,
WILLIAM L. WHITMORE,
County Engineer.
E. Y. COURSEN,
Supervisor.

Mpr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Dear Sir—Below find an exact detailed statement of the cost of the Han-
cock Bridge road, township of Loower Alloways Creek, county of Salem, State
of New Jersey. Total length, 11,450 feet. Total length, 2 17-100 miles.

Width of shell-bed, 10 feet.
Length of shell-bed, 11,450 feet.
Depth of shell-bed, 12 inches.

Number of bushels of shells used in construction, about............ 105,000
Cost of shells, at 214 cents per bushel........ccoiiiiinniecenans $2,625 00
‘Contract price for building road, other than furnishing shells} 2,204 76
Pl

12,722 22-100 square yards, at $17.33 cents; total

BT e S e e PPN s SR G0 100 00
Supervisor’s salary ...... ..icceiiiiieieeciiaeitiiiioeaaiaaanes 150 00
ENGINeering €XPEeNSES ... .....eueereeernennensemenensirnenenscns 100 00
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Maxcimoim arade s . 028 b3 Ll 0 TR S e 3-10 per cent.

We hereby certify the above statement to be correct, and that the pave-
‘ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 12 inches.

Respectfully yours,
JOSIAH MILLER,
Engineer.
J. WARREN SMITH,
Supervisor.

My. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. J.:

Drar Str—Below find an exact detailed statement of the cost of the Mine
Brook road, township of Bernards, county of Somerset, State of New Jersey.
‘Total length, 34,073 feet. Total length, 6 3-5 miles.

Width of stone-bed, 12 feet.
Length of stone-bed, 34,973 feet.
Depth of stone-bed, 10 inches.

Number of tons of stone used in construction, approximate........ 14,044
Preparation of road-bed (cost), included in cost of stone.......... $
‘Telford, 47,000 square yards, at 56%% cents; total.................. 26,555 00
Farth excavatiofi, 15,230 cubic Fards. ..uiviis i db bt subii i i lits stui s
Rock excavation, 2,175 cubic yards, at 100 cents. ................... 2,175 00
IRiEehing;i34:500 feet i at il anRenits v .o it 21l it sty S0 o ki 5 s 517 50
“Tile drain, 5,000 lineal feet, at 12 cents.........ccovvvueninnnnn... 600 00
Supervisor’s salary ....... IR gL g e B s 1Lk s 1) et AP 414 00
(BN gineering eXPenEEsT: ~ousr s oo ba ol 0 LAl mesbee bty [ L 1,618 47
18 5207 ) P g et S SRR e B 5| C i S $31,879 97
EX'TRAS.
Regrading Rl 0o e s e v e T DRI $ 40 00
3 D5 05 T T it 1 g RS SR L 50 00
B DG e S To Tt L T PRAPRO ORI R o L 169 50
Belaiafn IBIORERN st s s o 1o v o it v el Qe R R 45 00
Cobble ditch ...... DR BRI e e 10 00
314 50
$32,104 47
IMarcimiti Feade DREOEE: , . - . « iewin o < Rt RGN PN S 12.8 per cent.

MaimUMSEEade TOW. ;i . o . ohi ahies hestie i AR (1) 8.14 per cent.
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We hereby certify the above statement to be correct, and that the pave-
ment was constructed strictly according to the specifications, and that the
depth of finished pavement was 10 inches.

Respectfully yours,
JOSHUA DOUGHTY, Jr.,
) Engineer.
P CHARLES P. VOORHEES,
Supervisor.

Belvidere, N. J., Oct. 31, 1890.
Mr. Henry I. Budd, State Commissioner of Public Roads, Trenton, N. I.:

DEArR S1r:—Below please find a detailed statement of the cost of the road
in the town of Belvidere, in the county of Warren, recently built under the
provisions of the act of the Legislature of this State, approved March 17, 1899,
entitled, “ Supplement to an Act entitled, ‘ An Act to Provide for the Per-
manent Improvement of Public Roads in this State, approved March 22d,
one thousand eight hundred and ninety-five.”

Total length, 388 feet.

(Nore: This is the length of the street excavated eight inches below
grade line and filled in with successive courses of 5 inch, 4 inch and 2 inch;
each course being thoroughly rolled and bound together, and afterward about
one inch of stone screenings spread over the top and rolled down so that a
small stone placed under the roller broke to pieces. In addition, a course of
broken stone, about 34 inch in size, was spread over the extensions of Front
street on each side of the principal improvement, extending about 400 feet east
and 400 feet west, and rolled together; this makes the entire improvment ex-
tend about 1,188 feet; but the cost of the improvement, so far as relates to the
excavation, macadam, &c., as herewith reported, is for the 388 feet only; the
stones, hauling, &c., for the extensions above mentioned having been done by
the town authorities independent of the specifications and contract for the im-
provement.) .

Width of stone-bed (average), 37 feet.

Length of stone-bed, 388 feet.

Depth of stone-bed, rolled, 8 inches.

Number of tons of stone used, 621.

Earth excavation, 1,023 yards, at 15 cents per yard...... $ 153 45
Macadam, 1,053 square yards, 621 tons, at 60 cents..... 378 60
Hauling same, average I5 cents a ton......o.ovvveeueen. 04 65
Spreading, grading and watering................coo.n 45 50
e T T o I R ST o o T e e 42 00

, S NGORRgS
Hauling gravel and cost of same.............. S e 10 00
Relaying gutters, crossings and cement................ 27 50
Estimated incidental eXpenses. .........cciveeeiieeennns 10 00
Estimated contractor’'s profit...........ceeeeveneeeene. 38 30
Contract price for doing work and finding material. .. .. 800 00
Supervisor’s salary, 30 days..........coiiiiiiaiiinns Q0 00

Engineering eXpPemnses ... .....ecurereenrissniacaraians 40 00
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It is to be noted that, as the entire work was done by contract at a lump
sum of $800.00, it cannot be stated with absolute exactness the cost of each
item of the work of excavation, rolling the grade bed, gravelling over the first
course of 5 inch stones, watering, and minor expenses. The items for crush-
ed stone are believed to be exact, as the town authorities furnished the stone
at the town crusher plant and kept a careful account of the loads and weights.
As to all other items the supervisor was constantly on the ground, not having
missed a single day, and made careful note of days’ work, and all other ex-
penses, for the purpose of ascertaining the actual cost of the improvement.
After the road bed had been prepared and thoroughly rolled, 5 inch blocks
were placed in squares of 8 feet over the surface as the stones were put onj;
the like course was pursued with the 4 inch and 2 inch courses, each course
being watered and rolled so as to make a hard surface before the next course
was put on. The depth of the finished work has been ascertained by ten
pluggings to be not less anywhere than 8 inches, and in very few places does
it exceed this thickness. These pluggings have been made with the utmost
care and in accordance with the rules and regulations of the State Commis-
mioner. The stones used are a very hard, blue-flint limestone, and we think
the road builded to be one of the very best in the State, as it was intended to

be. No engineer was constantly employed, his duties having ended with giv-
ing us the original grade stakes before the excavation began, and after the

road bed was complete he went over the ground carefully and relocated the

grade.
Yours respectfully,

WILLIAM H. MORROW,
Supervisor.

Middletown, N. J., October 7, 1899.
Hon. H. I. Budd, State Commissioner of Public Roads, Trenton, N. J.:
DeAr Sir—We are building our first road in Middletown township; Mon-
mouth county, under the State Aid Road law. The road in question is of
gravel varying in width from fourteen to twenty feet, and seven inches in
depth in the centre and six inches on the side. It extends from the Atlantic
Highlands toward the Navesink or Shrewsbury River, forming one of the
links by which we hope to make a continuous county road from Asbury Park
through Long Branch, Eatontown, Red Bank, Atlantic Highlands, Keyport
and New Brunswick. Several of the above-named places have already been
connected by county roads. The above proposed road would connect the in-
terior of our State with the many attractive summer resorts on our coast,
thereby being a benefit to people in other portions of the State as well as in
this vicinity. As the greater part of the driving in our vicinity is what we
term as “light driving,” I think that gravel roads are preferable to stone, and
if properly built with our best gravel will give general satisfaction. As many
of our township gravel roads have not been properly built or cared for, they
have not had a fair test as to their durability.
Good gravel is found in large quantities in this section, and the low price
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of same in comparison with the cost of stone makes an important item for con-
sideration. 2

As stone roads are comparatively new in this section, the people have not
‘had enough experience to teach them the relative qualities between stone and
gravel.

In building roads of gravel where the same can be obtained at a reason-
able price, I would suggest that the gravel be carried out to the gutter line,
and to a depth of about three inches at the latter point. I find that rolling is
a very important factor. The gravel should be well rolled (after first being
wet) when first put on, thereby forming a hard road at once and preserving
the shape of same. If gravel is used in which there is a quantity of clay or
loam, a top dressing of sand gravel should be used.

The growth of this section of our State, which is composed of a beautiful
rolling country within easy access of New York City, has been greatly retard-
«d by the want of good roads. The people have fully awakened to the above
fact, and I predict that in the future you will be called upon for all the aid

that you can consistently grant.
Respectfully yours,

FRANK OSBORN,
County Engineer.
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Franklinville Road,
Gloucester county. After improvement. Gravel.

May’s Landing and Egg Harbor City Road,
Atlantic county. Gravel over heavy bed of sand.
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APPENDIX A.

PROPOSALS.
To the Board of Freeholders of the County of .. .......... State
of New Jersey:
GENTLEMEN—

The undersigned hereby declare that he has carefully exam-
ined the annexed specifications and the drawings therein referred
to, and will provide all necessary machinery, tools, apparatus and
other means of construction, and do all the work and furnish all
the material called for by said specifications in the manner pre-
scribed by the specifications and the requirements of the Engi-
neer and Supervisor under them, for the following prices:

(1.) For excavating and removing earth and shale, without
classification and measured in excavation, as per cross-sections,
throughout the length and width of the road............ per
cubic yard.

(2.) For excavating and removing rock, without classification
and measured in excavation, as per cross-sections, throughout the

length and width of the road............ per cubic yard.
(3.) For furnishing all material and labor for macadamizing
roadway with...... inch macadaimy & EEReEmERamEE i per

square yard.

(4.) For furnishing all material and labor for macadamizing
roadway with...... inchi o+ AR S e per square
yard.

(5.) For under-draining, furnishing all labor and material. .
.......... per lineal foot.

(6.) Price (lump) for the whole road complete, according
to the specifications and plans prepared by the Engineer.

(143)
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Accompanying this proposal is an approved bond for the sum of
One Thousand ($1,000.00) Dollars, payable to the order of. . . . .
.......... County Collector of............County; which
bond is to be forfeited as liquidated damages if, in case this pro-
posal is accepted, the undersigned shall fail to execute a contract
with said Board of Freeholders, under the conditions of this pro-
posal, within the time provided for by the foregoing advertise-
ment for proposals; otherwise, said bond is to be returned to the
undersigned.

Amended Form of Specifications Used for Stone Road
(Macadam) Under the State Aid Law.

County, New Jersey,
, in the of
miles.

For a macadam stone road in
known as Road, beginning at
, extending to , a distance of

- WORK TO BE PERFORMED.

1. The work to be performed will consist in furnishing all
material, tools, machinery and labor necessary and proper for
the efficient and proper grading of roadway, side ditches and
side banks; laying, spreading and rolling of road metal, and leav-
ing the roadway complete in every manner ready for immediate
use.

PLANS, DRAWING.

2. The plans and cross-sections on file at the office of ———,
County Engineer, ————, N. J., show general location, profile,
details and dimensions, and the work will be constructed in all
respects according to the above-mentioned plans and cross-sec-
tions which form part of these specifications.

3. Any variation of location, profile, size and dimension from
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that shown on the plans as may be required by the exigencies of
construction will in all cases be determined by the Engineer; but
the contractor shall not on any pretense, save that of the written
order of the contracting parties, including the State Commis-
sioner of Public Roads, deviate from the intent of the plans or
specifications.

4. On all drawings, figured dimensions are to govern in cases
of discrepancy between scale and figure.

GRADING.

5. Under this head will be included all excavation and em-
bankment required for the formation of the highway; cutting
all ditches or drains about or contiguous to the road; removing
all fences, walls, buildings, trees and poles; the excavation and
embankment necessary for re-constructing cross or branch roads
in cases where they are destroyed or interferred with in the for-
mation of the roadway, and all other excavations and embank-
‘ments connected with or incidental to the construction of said
road.

EXCAVATION.

6. The roadway to the widths as shown on plans to be ex-
cavated or built to a curvature to conform to the final surface of
the road when finished ; the grade from center to sides being as
shown on plans one inch to the foot.

7. The earth taken from any cut or ditch shall be deposited
where Engineer may direct, either within or without the lines
of the road, but no earth shall be removed from the line of the
road without the order of the Engineer.

EMBANKMENT.

8. Material taken from the excavation, except when other-
wise directed by the Engineer, shall be deposited in the embank-
ment; the cost of removing such shall be included in the price
paid for excavation. The price paid for excavation will be un-

10
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derstood to cover and pay for the entire expense of its removal
by any method whatever, including loading, transportation and
deposit, in the manner prescribed in these specifications, in the
places designated by the Engineer.

9. All material necessarily procured from without the road
and deposited in the embankment will be paid for as excavation
only.

10. The embankments will be formed in layers of such depth
(generally six (6) inches), each layer to be thoroughly rolled
and the material deposited and distributed in such a manner as
the Engineer may direct, the required allowance for settling be-
ing added.

SLOPES.

11. Slopes in both embankment and excavation shall be one
and one-half (11%) horizontal to one (1) vertical, according
to slope stakes, unless otherwise ordered.

CONSTRUCTION.

12. The construction to be macadam, not less than inches
in depth when completed, and when finally accepted, depth to
be determined by plugging at frequent intervals, and feet
and feet wide respectively, as shown on plans.

ROADWAY.
Sub-Foundations.

13. When the excavations and embankments have been
brought to a proper depth below the intended surface of the
roadway, and the cross-section thereof, conforming in every re-
" spect to the cross-section of the road when finished, the same
shall be rolled with a ten (10) ton staem-roller until approved
by the Engineer. If any depressions form under such rolling,
owing to improper material or vegetable matter, the same shall
be removed and good earth substituted, and the whole re-rolled
until thoroughly solid and to above-mentioned grade.
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.14. After the road-bed has been prepared and properly rolled,
it shall not be disturbed by any carting or hauling upon the sur-
face.

MACADAM.

First Course of Broken Stone.

15. After the road-bed has been formed and rolled, as above

specified, and has passed the inspection of the Engineer and Su-
pervisor, the first layer or broken stone, consisting of two and

one-half (21%) inch stone, or stone that will pass through a
ring three (3) inches in diameter, shall be deposited in a uniform
layer, to a depth of inches and rolled to inches, and
rolled repeatedly with a ten (10) ton steam-roller until com-
pacted to the satisfaction of the Engineer and Supervisor.

BINDER BETWEEN FIRST AND SECOND COURSE.

1. On both the first and second courses of stone a quantity of
stune-screening shall be spread in au niform layer and the rolling
ontinued until the stone cease to sink or creep in front of the rol-
ler ; water will be applied 'in advance of the roller, but not in ex-
cess. The quantity and quality of this to be at all times subject
tc the approval of the Engineer.

SECOND COURSE OF BROKEN STONE.

17. The second course of broken stone shall consist of one and
one-half (134%) inch stone—that is, every piece of stone shall be
broken so it can be passed through a ring one-half (%) inch in
diameter, and no stone shall be more than two (2) inches or less
than one (1) inch long. This course to be spread in a uniform
layer, having a depth of inches and rolled to ——- inches,
and rolled repeatedly with a ten (10) ton steam-roller until com-
pacted to the satisfaction of the Engineer and Supervisor. Depth
of loose stone in both first and second course to be measured by
lcose blocks of the required thickness of the loose stone; to be
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placed on the road-bed at frequent intervals amid the loose stone
when being spread.

SURFACE.

18 When the two courses are rolled to the satisfaction of the
Eugineer and Supervisor, a coat of three-quarter (34) inch stone
and screenings is to be spread of sufficient thickness to make a
smooth and uniform surface to the road, then again thoroughly
rolled until the road becomes thoroughly consolidated, hard and
smooth, and a small stone placed on the surface will be broken
before being driven into the bed.

19. Rolling to be done by contractor with a ten (10) ton
steam-roller, approved by the Engineer.

20. Any depressions formed during the rolling, or from any
other cause, are to be filled with three-quarter (34) inch stone
and screenings, and the roadway brought to a proper grade and
‘curvature as determined by the Engineer.

l21. Water must be applied in such quantities and in such man-
ner as to completely fill all the voids between the broken stone,
with the binding material saturated so as to secure a set.

MANNER OF ROLLING.

/22. In the rolling the roller must start from the side lines of
the stone bed and work towards the center, unless otherwise di-
rected. The rolling shall at all times be subject to the directions
of the Engineer and Supervisor, who may, from time to time,
direct such methods of procedure as in their opinion the necessi-
ties of the case may require.

QUALITY OF MATERIAL.

23. All stone must be as nearly cubical as possible, broken
~ with the most approved modern stone-crushing machinery, free
from all screenings, earth and other objectionable substances, of
uniform size and the same kind and quality, or equally as good
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in every particular as that shown in the Engineer’s office. The
one and one-half (1) inch stone, three-quarter (34) inch and
screenings for binder and final finish must be of the best trap-
rock, free from loam and clay.

24. The contractor must furnish samples of the kind of stone
to be used in the work to the Engineer before the opening of the
bids.

SHOULDERING.

25. A shoulder of firm earth or gravel is to be left or made
on each side, extending at the same grade and curvature of road
to side ditches or gutters. This shoulder is to be thoroughly roll-
ed for its entire width on each side of the stone bed ; this shoulder
to never be of a less width than seven (7) feet from the stone
bed, where the width of the road will admit.

26. When necessary the side ditches or gutters are to be ex-
cavated as per stakes furnished by Engineer, to give an easy flow
of water, so that no water shall be left standing on the road or
in the ditches, for all of which no extra payment will be made.

UNDER-DRAINS.

27. Under-drains, if found necessary, shall be constructed by
the contractor (at prices named in bids) of good four (4) inch
tile, laid upon a board of not less than omne (1) inch in
thickness and six (6) inches in width, whenever and wherever
the Engineer shall decide; top of tile to be at least thirty (30)
inches deep, unless otherwise directed by the Engineer, the joints
of the tile to be covered with salt hay or something equally as
good, and trench filled with pervious earth; or a drain (trench)
constructed of stone.

NO EXTRA PRICE.

28. No allowance in measure of depth of pavement will be
made on account of any material which may be driven into the
road-bed by rolling. The pavement, when completed, must con-
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form to the grade and cross section, and be satisfactory to the
Engineer, whose decision shall be final.

29. No extra work will be paid for unless the price has been
agreed between the contracting parties, including the State Com-
missioner of Public Roads, and endorsed upon the agreement,
witnessed by the Engineer.

30. When extra depth of pavement is required, it must be ob-
tained by making the pavement thinner on the more solid por-
tions of the road. Changes in depth to be made only upon the
written order of Engineer and State Commissioner of Public
~ Roads, and as located by them.

31. All clay or gravel for shouldering and all extra hauling
to be at the contractor’s expense.

BIDS.

32. Bids will only be received under these specifications for
the road complete. The prices per yard for excavating and ma-
cadam are intended for the use of the Engineer in making month-
ly estimate of work done to the Board of Freeholders. No bids
will be received in which all of the following items are not filled
out:

(1) Price per cubic yard for earth excavations, without class-
ification, as per cross-sections throughout the length and width
of the road.

(2) Price per cubic yard for rock excavations, without class-
ification, as per cross-sections throughout the length and width
of the road.

(3) Price per square yard for four (4) inch macadam road
complete.

(4) Price per square yard for six (6) inch macadam road
complete. :

(5) Price per square yard for eight (8) inch macadam road
complete.

(6) Price per lineal foot, for under-drains, furnishing all labor
and material.

(7) Price (lump) for the whole road complete, according
to above specifications, and plans prepared by the Engineer.
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ESTIMATE OF QUANTITIES.

33. (1) Excavations, ——— cubic yards.
(2) Four (4) inch macadam, —————— square yards.
(3) Six (6) inch macadam, —————— square yards.
(4) Eight (8) inch macadam, —————— square yards.
. (5) Under-drains, ————  lineal feet.

34. These quantities are the result of careful calculation, but
are to be considered as approximate. The County will not be
responsible for any excess in above quantities, should any occur.
The contractor is expected to satisfy himself as to the nature,
character and quantity of the labor and material required by a per-
sonal examination of the work contemplated.

35. Bids shall be accompanied by cash or certified check, to
insure the execution of the agreement, to the amount of at
least One Thousand ($1,000.00) Dollars.

LIABILITIES OF CONTRACTOR.

36. He shall keep up sufficient guards by day and night to
prevent accidents from travel, and will be liable for any damage
which may arise by his neglect to do so, or from any omission
on his part.

37. He shall keep the road sprinkled until the final certificate of
completion by the Engineer is given.

38. He is to commence and prosecute the work upon the road
at such points as may be directed by the Engineer and Supervisor,
within days from and after the signing of the contract,
and shall continue work thereon until completion, except as here-
in provided.

39. He further agrees to complete the same on or before the
day of —— A. D. Twenty dollars for each
day that the work shall remain uncompleted after the time al-
lowed by contract may be deducted from any moneys due con-
tractor, as liquidated damages. A bonus or premium of $1.00
per month will be paid the contractor for each month the road
is completed before the time specified in the contract, except only
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to the provisions herein contained, unless otherwise agreed upon
by the Board of Freeholders, on certificate of the Engineer rec-
ommending the extension of the time-limit of completion.

40. The contractor shall keep the finished roadway and earth-
work in repair and contract depth for the space of one year from
the date of its completion and acceptance, and shall be liable for
wear and tear caused by ordinary travel, and as much longer as
for any period or periods during said year it shall be out of proper
condition; and if during that time the roadway or any part of the
work shall, in the judgment of the Engineer and Board of Free-
holders, require repairing, and they shall duly notify the con-
tractor to make repairs as required, and if the contractor shall
refuse or neglect to do so, to the satisfaction of the said Engineer
and Board of Freeholders, within five days from the date of ser-
vice of notice, then said Engineer and Board of Freeholders shall
have the right to have the work done properly by other parties
and pay the expense for the same out of the ten per cent. re-
tained.

41. The contractor will be required to preserve all stakes and
bench-marks made and established on the line of the work, until
duly authorized by the Engineer to remove the same.

42. The contractor shall not disturb the position of title stones
(the corners to properties adjacent to road) : where they appear
he will either lift or lower them so that their tops may conform
with the finished surface of the stone construction, under the per-
sonal supervision of the Engineer.

43. The contractor must also preserve the roadway on which
he is working from needless obstruction, and where necessary
will construct safe and commodious crossings, to be maintained
in good order, and to afford all proper and reasonable means for
the accommodation of the public.

ENGINEER.

44. The Engineer is to be selected or appointed by the Free-
holders and paid by them. He is to furnish all surveys, profiles,
plans, specifications and quantities of all kinds before specifica-
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tions are signed, and in such a clear manner that lump bids can
be made upon the work. He is to place stakes at small intervals
on opposite sides of the road, marked for the finished grade, so
that by line and rule the depth of pavement can be easily and cor-
rectly determined. He is also to furnish estimates of quantities
of work done before partial payments are made, the quantity of
road laid to be determined by surface measurement, and should
any difference arise between the contracting parties as to their
meanings, his decisions on these matters are to be final and con-
clusive. The work is to be done according to his direction, and
if any material is brought upon the road not approved by him.
it is to be removed at the expense of the contractor.

RIGHT TO BUILD BRIDGES, CULVERTS, &C., AND SUSPENSION OF
WORK.

45. The right of the county to build bridges, culverts, or lay
pipes or other appurtenances in connection therewith, in said road,
during the progress of the work, is expressly reserved, as well as
suspending the work, or any part thereof, during the construc-
tion of the same for the purpose above stated, without further
compensation to the contractor for such suspension than an exten-
sion of time for completing the work as much as it may have
been delayed by such suspension.

STOPPING WORK ON ACCOUNT OF WEATHER.

46. The Supervisor, in his discretion, may stop any portion
of the work if, in his judgment, the weather is such as to prevent
the same being done properly. No allowance of any kind will
be made for such stoppage, except an extension of the time for the
completion of the work, as herein provided for.

ABANDONMENT OF CONTRACT.

47. If at any time the work under contract should be aban-
doned, or if at any time the Supervisor or Engineer should judge
and so certify in writing that said work or any part thereof is
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unnecessarily delayed, or that the contractor is willfully violating
any of the conditions or covenants of this contract, or is exe-
cuting the same in bad faith, the Board shall thereupon notify
the said contractor to discontinue all work under this contract, .
and may employ other parties to complete the work in such man-
ner as they may decide, and use such material as they may find
upon the line of said work, and to procure other material for its
completion, and charge the expense of the said labor and mater-
ial to the contractor, to.be deducted from any moneys due him
under contract, and in case such expenses shall exceed the sum
which would have been payable under contract, if the same had
been completed by said contractor, he or his bondsmen shall pay
the amount of the excess to the Board of Freeholders, on notice
from the Engineer.

SUPERVISOR.

48. Nothing in these specifications, relating to the duties of
the Engineer, shall be taken or construed to, in any manner, con-
flict with the duties of the Supervisor in the performance of his
duties, as specifically set forth in the act entitled “An act to pro-
vide for the more permanent improvement of the public roads of
this State,” approved March 22d, 1895, and the supplements
thereto, but they shall co-operate as far as practicable. The con-
tractor shall employ competent men to do the work, and, when-
ever the Supervisor shall inform him in writing that any man
on the work is unfitted for the place, or is working contrary to
the provisions of the specifications or the instructions of the En-
gineer, he shall thereupon be discharged.

INSPECTION.

49. All directions and determinations, necessary to give due
and full effect to any of the provisions of these specifications,
shall be given by the Engineer and Supervisor.

50. All material and workmanship of any kind shall be sub-
ject at all times to the inspection of the Engineer and Supervisor.
Whenever unfaithful and imperfect work is discovered it shail
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be repaired or replaced by the contractor, after due notification
from the Engineer and Supervisor.

SUB—LETTING OF CONTRACT.

51. The contractor shall not assign or sub-let any portion
of this contract without the consent of the Board of Freeholders
and the State Road Commissioner.

PAYMENTS.

52. Monthly payments will be made by the Board of Free-
holders to the contractor, if desired, for all completed work, upon
presentation by him of the proper certificates of the Engineer and
Supervisor to the extent of eighty per cent. of the amount then
due. Ten per cent. will be paid at the completion of the work.
The balance (ten per cent.) will be retained by the said Board of
Freeholders to keep the roadway completed by the contractor
in good repair and at contract depth in case said contractor fails
to do so during the period of one year, after the expiration of
which time and the final release of the contractor the said balance
of ten per cent., or such portion of it as has not been expended
as aforesaid, will be paid over to the contractor.

BOND OF CONTRACTOR.

53. The contractor will be required to execute, within five
days after giving of contract, a bond in such sum and with such
securities, and not less than fifty per cent. of the cost of the road
when completed, as shall be approved by the Board of Freeholders
or its committee, conditioned for the faithful performance of the
contract, and to indemnify and save harmless the parties of the
said Board of Freeholders or its committee from all suits or ac-
tions of any name or description brought against them for or on
account of any injuries or damages received or sustained by any
party or parties, by or from the said contractor, his servants or
agents, in the construction of said work, or by or in consequence
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of any negligence in guarding the same, or any improper material
used in its construction, or by or on account of any act or omis-
sion of the contractor or his agents, and for the faithful perfor-
mance of the contract by the contractor, and the said contractor
hereby further agrees that so much of the money due him under
and by virtue of this agreement, as shall be considered necessary
by the Board of Freeholders or its committee, may be retained
by the said Board of Freeholders or its committee until all such
suits or claims for damages aforesaid shall have been settled, and
evidence to that effect furnished to the satisfaction of the said
Board of Freeholders or its committee.

CONTRACTOR TO INSURE PAYMENT FOR LABOR, MATERIAIL, &C., ON
FINAL ESTIMATE.

54. The contractor must also furnish said Engineer and Su-
pervisor with satisfactory evidence that all persons who did work
or furnished material for this contrct, or who have sustained
damage or injury by reason of any act, omission or carelessness
on his part or his agents, in the prosecution of the work, have
been fully paid and secured; and shall also give notice to said
Engineer and Supervisor within ten (10) days after the comple-
tion of the work, that any balance for such work or materials,
or compensation for such damage still due, has been fully paid
or released.

PERSONAL ATTENTION.

55. The contractor must give his personal attention to the work

and not assign or sub-let the same, but keep the same under his
control.

County Engineer.

»

4

Road Committee.
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Approved this A , by resolution of the Board
of Chosen Freeholders.

Director Board of Chosen Freeholders.

Clerk of Board of Chosen Freeholders.

Orrice StaTE COMMISSIONER OF PUBLIC RoADS,
TreNTON, N. J.

I have this day carefully read and examined the foregoing spec-
ifications, and the same are hereby approved.

Any departure from these specifications which increases the
cost of the road must have the written consent of the State Com-
- missioner of Public Roads.
Given under my hand, this

SIARNDS

State Commissioner of Public Roads.

Form of Specifications in use for Telford Macadam Stone Road
under the State Aid Law.

Specifications for a Telford macadam stone road in
County, New Jersey, known as Road, beginning at
, in the , extending to , a distance of
miles.

WORK TO BE PERFORMED.

1. The work to be performed will consist in furnishing all ma--
terial, tools, machinery and labor necessary and proper for the
efficient and proper grading of roadway, side ditches and side:
banks; laying, spreading and rolling of road metal, and leav-
ing the roadway complete in every manner ready for immed-
iate use.
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PLANS, DRAWINGS.

2. The plans and cross-sections on file at the office of ———,
County Engineer, ———, N. J., show general location, profile,
details and dimensions, and the work will be constructed in all
respects according to the above-mentioned plans and cross-sec-
tions which form part of these specifications.

3. Any variation of location, profile, size and dimension from
that shown on the plans as may be required by the exigencies
of construction will in all cases be determined by the Engineer;
but the contractor shall not on any pretense, save that of the writ-
ten order of the contracting parties, including the State Com-
missioner of Public Roads, deviate from the intent of the plans
or specifications.

4. On all drawings, ﬁgured dimensions are to govern in cases
of discrepancy between scale and figure.

GRADING.

5. Under this head will be included all excavation and em-
bankment required for the formation of the highway; cutting all
ditches or drains about or contiguous to the road; removing all
fences, walls, buildings, trees and poles; the excavation and em-
bankment necessary for reconstructing cross or branch roads in
cases where they are destroyed or interfered with in the formation

of the roadway, and all other excavations and embankments con-
nected with or incidental to the construction of the said road.

EXCAVATION.

6. The roadway to the widths as shown on plans to be ex-
cavated or built to a curvature to conform to the final surface of
the road when finished ; the grade from center to sides being as
shown on plans.

7. The earth taken from any cut or ditch shall be deposite'c.i
where Engineer may direct, either within or without the lines
of the road, but no earth shall be removed from the line of the
road without the order of the Engineer.
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EMBANKMENT.

8. Material taken from the excavation, except when otherwise
directed by the Engineer, shall be deposited in the embankment;
the cost of removing such shall be included in the price paid for ex-
cavation. The price paid for excavation will be understood to
cover and pay for the entire expense of its removal by any meth-
od whatever, including loading, transportation and deposit, in
the manner prescribed in these specifications, in the places desig-
nated by the Engineer.

9. All material necessarily procured from without the road and
deposited in the embankment will be paid for as excavation only.

10. The embankments will be formed in layers of such depth
(generally six (6) inches), and the material deposited and dis-
tributed in such a manner as the Engineer may direct, the re-
quired allowance for settling being added.

SLOPES.

11. Slopes in both embankment and excavation shall be one
and one-half (11%) horizontal to one (1) vertical, according to
slope stakes, unless otherwise ordered.

CONSTRUCTION.
12. The construction to be Telford bottom, ——— inches, and
macadam surface, ——— inches; total depth when completed
and finally accepted, ———— inches and ——— feet, and

feet wide respectively, as shown on plans.

ROADWAY.
Sub-Foundations.

13. When the excavations and embankments have been
brought to a proper depth below the intended surface of the road-
way, and the cross-section thereof, conforming in every respect
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to the cross-section of the road when finished, the same shall be
rolled with ——— roller until approved by the Engineer. If any
depressions form under such rollings, owing to improper material
or vegetable matter, the same shall be removed and good earth
substituted, and the whole re-rolled until thoroughly solid and
to above-mentioned grade.

14. After the roadbed has been prepared and properly rolled,
it shall not be disturbed by any carting or hauling upon the sur-
face.

TELFORD FOUNDATIONS.

15. After the road-bed has been formed and rolled, as above
specified, and has passed the inspection of the Engineer and Su-
pervisor, a bottom course of stone, of average depth of
inches, to be set by hand as a close, firm pavement, the stones to
be placed on their broadest edges, lengthwise across the road, and
so as to break joints as much as possible, the breadth of the up-
per edge not to exceed four (4) inches. The interstices are then
to be filled with stone chips, firmly wedged by hand with ham-
mer and projecting points broken off. No stone to be used of
a greater length than ten (10) inches or width of four (4) in-
ches, except each alternate stone on outer edge, which shall be
double the length of the others and well tied into the bed of the
road; all stone with a flat, smooth surface to be broken. The
whole surface of this pavement to be subjected to a thorough
settling or ramming with heavy sledge hammers and thoroughly
rolled with a five or seven-ton roller. No stones larger than one
and one-half (11%) inches to be left on top of Telford.

BINDER BETWEEN FIRST AND SECOND COURSE.

~ 16. On the Telford course of stone a quantity of ——— binder

shall be spread in a uniform layer and the rolling continued until
the stone cease to sink or creep in front of the roller; water will
be applied in advance of the roller, but not in excess. The quan-
tity and quality of this and all other binding to be at all times
subject to the approval of the Engineer.
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SECOND COURSE OF BROKEN STONE.

17. The second course of broken stone shall consist of one
and one-half (1%%) inch stone, that is, every piece of stone shall
be broken so it can be passed through a ring two (2) inches in
diameter, and no stone shall be more than two (2) inches or less
than one (1) inch long. This course is to be spread in a uni-
form layer of sufficient thickness to make the macadam at least

inches and ——— inches in depth respectively, when
completed, including the three-quarter (34) inch stone and
screenings for the surface, and rolled until thoroughly settled
into place to the satisfaction of the Engineer and Supervisor.

SURFACE.

18. When the two courses are rolled to the satisfaction of the
Engineer and Supervisor, a coat of three-quarter (34) inch stone
and screenings is to be spread of sufficient thickness to make a
smooth and uniform surface to the road, then again thoroughly
rolled until the road becomes thoroughly consolidated, hard and
smooth, and a small stone placed on the surface will be broken
before being driven into the bed.

19. Rolling to be done by contractor with a ten (10) ton
steam-roller, approved by the FEngineer.

20. Any depressions formed during the rolling, or from any
other cause, are to be filled with three-quarter (34) inch stone -
and screenings, and the roadway brought to a proper grade and
curvature as determined by the Engineer.

21. Water must be applied in such quantities and in such man-
ner as to completely fill all the voids between the broken stone,
with the binding material saturated so as to secure a set.

MANNER OF ROLLING.

22. In the rolling the roller must start from the side lines of
the stone bed and work towards the center, unles otherwise di-
rected. The rolling shall at all times be subject to the directions

11 '
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of the Engineer and Supervisor, who may, from time to time,
direct such methods of procedure as in their opinion the neces-
sities of the case may require.

QUALITY OF MATERIAL.

23. All stone must be as nearly cubical as possiblé, broken with
the most approved modern stone crushing machinery, free from
all screenings, earth and other objectionable substances, of uni-
form size and the same kind and quality, or equally as good in
every particular as that shown in the Engineer’s office. The one
and one-half (115) inch stone, three-quarter (34) inch and
screenings for binder and final finish must be of the best trap-rock,
free from loam or clay.

24. The contractor must furnish samples of the kind of stone
to be used in the work to the Engineer before the opening of the
bids.

SHOULDERING.

25. A shoulder of firm earth or gravel is to be left or made
on each side, extending at the same grade and curvature of road
to side ditches or gutters. This shoulder is to be thoroughly roll-
ed for its entire width on each side of the stone bed.

26. When necessary the side ditches or gutters are to be ex-
cavated as per stakes furnished by Engineer to give an easy flow
of water, so that no water shall be left standing on the road or
in the ditches, for all of which no extra payment will be made.

UNDER-DRAINS.

27. Under-drains, if found necessary, shall be constructed by
the contractor (at prices named in bids) of good four (4) inch
tile, laid upon a board of not less than one (1) inch in thickness
and six (6) inches in width, whenever and wherever the Engi-
neer shall decide; top of tile to be at least thirty (30) inches
deep, unless otherwise directed by the Engineer, the joints of the
tile to be covered with salt hay or material equally as good and
trench filled with pervious earth.
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NO EXTRA PRICE.

28. No allowance in measure of depth of pavement will be
made on account of any material which may be driven into the
road-bed by rolling. The pavement, when completed, must con-
form to the grade and cross-section and be satisfactory to the
Engineer, whose decision shall be final.

29. No extra work will be paid for unless the price has been
agreed between the contracting parties, including the State Com-
missioner of Public Roads, and endorsed upon the agreement,
witnessed by the Engineer.

30. When extra depth of pavement is required, it must be ob-
tained by making the pavement thinner on the more solid por-
tions of the road. Changes in depth to be made only upon the
written order of FEngineer and State Commissioner of Public
Roads and as locatéd by them. : '

31. All clay or gravel for shouldering and all extra hauling
to be at the contractor’s expense.

BIDS.

32. Bids will only be received under these specifications for the
road complete. The prices per yard for excavating and macadam
are intended for the use of the Engineer in making monthly es-
timates of, work done to the Board of Freeholders. No bids will
be received in which all of the following items are not filled out:

(1) Price per cubic yard for earth and shale excavations, with-
out classification, as per cross-sections throughout the length and
width of the road.

(2) Price per cubic yard for rock excavations, without classi-
fication, as per cross-sections throughout the length and width
of the road.

(3) Price per square yard for —
road complete.

(4) Price per lineal foot, for under-drains, furnishing all labor
and material. ; :

inch Telford macadam
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(5) Price (lump) for the whole road complete, according
to above specifications, and plans prepared by the Engineer.

ESTIMATES OF QUANTITIES.

33- (1) Excavations, earth, ——— cubic yards.
(2) Excavations, rock, - cubic yards.
(3) ——— inch Telford macadam, — square yards.
(4) Under-drains, ——— lineal feet.

34. These quantities are the result of careful calculation, but
are to be considered as approximate. The County will not be
responsible for any excess in above quantities, should any occur.
The contractor is expected to satisfy himself as to the nature,
character and quantity of the labor and material required by a
personal examination of the work contemplated.

35. Bids shall be accompanied by cash or certified check, to
insure the execution of the agreement, to the amount of at least
One Thousand ($1,000.00) Dollars.

LIABILITIES OF CONTRACTOR.

36. He shall keep up sufficient guards by day and night to pre-
vent accidents from travel, and will be liable for any damage
which may arise by his neglect to do so or from any omission on
his part.

37. He shall keep the road sprinkled until the final certificate
of completion by the Engineer is given.

38. He is to commence and prosecute the work upon the road at
- such points as may be directed by the Engineer and Supervisor,
within ——— days from and after the signing of the contract,
and shall continue work thereon until completion, except as here-
in provided.

39. He further agrees to complete the same on or before the
——— day of ——, A. . ———.  T'wenty dollars for each
day that the work shall remain uncompleted after the time al-
lowed by contract may be deducted from any moneys due con-
tractor, as liquidated damages. A bonus or premium of $1.00
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per month will be paid the contractor for each month the road
is completed before the time specified in the contract, except only.
to the provisions herein contained, unless otherwise agreed upon
by the Board of Freeholders, on certificate of the Engineer rec-
ommending the extension of the time limit of completion.

40. The contractor shall keep the finished roadway and earth-
work in repair for the space of one year from the date of its com-
pletion and acceptance, and shall be liable for wear and tear
caused by ordinary travel, and as much longer as for any period
or periods during said year it shall be out of proper condition;
and if, during that time, the roadway or any part of the work
shall, in the judgment of the Engineer and Board of Freeholders,
require repairing, and they shall duly notify the contractor to
make repairs as required, and if the contractor shall refuse or
neglect to do so, to the satisfaction of the said Engineer and
Board of Freeholders, within five days from the date of service
of notice, then said Engineer and Board of Freeholders shall have
the right to have the work done properly by other parties and
pay the expense for the same out of the five per cent. retained.

41. The contractor will.be required to preserve all stakes and
bench-marks made and establish on the line of the work until duly
authorized by the Engineer to remove same.

42. The contractor shall not disturb the position of title stones
(the corners to properties adjacent to road) ; where they appear
he will either lift or lower them so that their tops may conform
with the finished surface of the stone construction under the per-
sonal supervision of the Engineer.

43. The contractor must also preserve the roadway on which
he is working from needless obstruction, and where necessary will
construct safe and commodious crossings, to be maintained in
good order, and to afford all proper and reasonable means for
the accommodation of the public.

ENGINEER.

44. The Engineer is to ‘be selected or appointed by the Free-
holders and paid by them. He is to furnish all surveys, profiles,
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plans, specifications and quantities of all kinds before specifica-
tions are signed, and in such a clear manner that lump bids can
be made upon the work. He is to place stakes at small intervals
on opposite sides of the road, marked for the finished grade, so
that by line and rule the depth of pavement can be easily and
correctly determined. He is also to furnish estimates of quan-
tities of work done before partial payments are made, the quan-
tity of road laid to be determined by surface measurement, and
should any difference arise between the contracting parties as to
their meanings, his decisions on these matters are to be final and
conclusive. The work is to be done according to his direction,
and if any material is brought upon the road not approved by
him it is to be removed at the expense of the contractor.

RIGHT TO BUILD BRIDGES, CULVERTS, &C., AND SUSPENSION OF
WORK.

45. The right of the county to build bridges, culverts or lay
pipes or other appurtenances in connection therewith in said road,
during the progress of the work, is expressly reserved, as well as
suspending the work or any part thereof during the construction
of the same for the purpose above stated, without further com-
pensation to the contractor for such suspension than an extension
of time for completing the work as much as it may have been de-
layed by such suspension.

STOPPING WORK ON ACCOUNT OF WEATHER.

46. The Supervisor, in his discretion, may stop any portion
of the work if, in his judgment, the weather is such as to prevent
the same being done properly. No allowance of any kind will
be made for such stoppage except an extension of the time for the
completion of the work as herein provided for.



You Are Viewing an Archived Copy from the New Jersey State Library

COMMISSIONER OF PUBLIC ROADS. 167

ABANDONMENT OF CONTRACT.

47. 1f at any time the work under contract should be aban-
doned, or if at any time the Supervisor or Engineer should judge
and so certify in writing that said work or any part thereof is
unnecessarily delayed, or that the contractor is willfully violating
any of the conditions or covenants of this contract, or is execu-
ting the same in bad faith, the Board shall thereupon notify the
said contractor to discontinue all work under this contract, and
may employ other parties to complete the work in such manner
as they may decide, and use such material as they may find upon
the line of said work, and to procure other material for its com-
pletion, and charge the expense of the said labor and material to
the contractor, to be deducted from any moneys due him under
contract, and in case such expenses shall exceed the sum which
would have been payable under contract, if the same had been
completed by said contractor, he or his bondsmen shall pay the
amount of the excess to the Board of Freeholders, on notice from
the Engineer.

SUPERVISOR.

48. Nothing in these specifications, relating to the duties of
the Engineer, shall be taken or construed to in any manner con-
flict with the duties of the Supervisor in the performance of his

duties, as specifically set forth in the act entitled “An act to pro-
vide for the more permanent improvement of the public roads

of this State,” approved March 22d, 1895, and the supplements
thereto, but they shall co-operate as far as practicable. The con-

tractor shall employ competent men to do the work, and, when-
ever the Supervisor shall inform him in writing that any man

on the work is unfitted for the place, or is working contrary to
the provisions of the specifications or the instructions of the Engi-
neer, he shall thereupon be discharged.
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INSPECTION.

49. All directions and determinations, necessary to give due
and full effect to any of the provisions of these specifications,
shall be given by the Engineer and Supervisor.

50. All material and workmanship of any kind shall be sub-
ject at all times to the inspection of the Engineer and Supervisor.
Whenever unfaithful and imperfect work is discovered it shall be
repaired or replaced by the contractor, after due notification from
the Engineer and Supervisor.

SUB-LETTING OF CONTRACT.

51. The contractor shall not assign or sub-let any portion of
this contract without the consent of the Board of Freeholders
and the State Commissioner of Public Roads.

PAYMENTS.

52. Monthly payments will be made by the Board of Free-
holders to the contractor, if desired, for all completed work, upon
presentation by him of the proper certificates of the Engineer
and Supervisor to the extent of eighty per cent. of the amount
then due. Fifteen per cent. will be paid at the completion of the
work. The balance (five per cent.) will be retained by the said
Board of Freeholders to keep the roadway, completed by the con-
tractor, in good repair, in case said contractor fails to do so dur-
ing the period of one year, after the expiration of which time and
the final release of the contractor the said balance of five per cent.,
or such portion of it as has not been exepended as aforesaid, will
be paid over to the contractor.

BOND OF CONTRACTOR.

53. The contractor will be required to execute, within five days
after giving of contract, a bond in such sum and with such securi-
ties, and not less than fifty per cent. of the cost of the road when
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completed, as shall be approved by the Board of Freeholders or its
committee, conditioned for the faithful performance of the con-
tract and to indemnify and save harmless the parties of the said
Board of Freeholders or its committee from all suits or actions
of any name or description brought against them-for or on ac-
count of any injuries or damages received or sustained by any
party or parties, by or from the said contractor, his servants or
agents, in the construction of said work, or by or in consequence
of any negligence in guarding the same, or any improper material
used in its construction, or by or on account of any act or omission
of the contractor or his agents, and for the faithful performance
of the contract by the contractor, and the said contractor hereby
further agrees that so much of the money due him under and by
virtue of this agreement, as shall be considered necessary by the
Board of Freeholders or its committee, may be retained by the
said Board of Freeholders or its committee until all such suits or
claims for damages aforesaid shall have been settled, and evi-
dence to that effect furnished to the satisfaction of the said
Board of Freeholders or its committee.

CONTRACTOR TO INSURE PAYMENT FOR LABOR, MATERIAIL, &C.,
ON FINAI, ESTIMATE. ]

54. The contractor must also furnish said Engineer and Su-
pervisor with satisfactory evidence that all persons who did work
or furnished material for this contract, or who have sustained
damage or injury by reason of any act, omission or carelessness
on his part or his agents, in the prosecution of the work, have
been fully paid and secured; and shall also give notice to said
.Engineer and Supervisor within ten (10) days after the com-
pletion of the work, that any balance for such work or materials,
or compensation for such damage still due, has been fully paid
or released.
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PERSONAIL, ATTENTION.

55. The contractor must give his personal attention to the work
and not assign or sub-let the same, but keep the same under his
control.

County Engineer.

24

b

Road Committee.
Approved this — , A.D. —
of Chosen Freeholders.

, by resolution of the Board

Director Board of Chosen Freeholders.

Clerk of Board of Chosen Freeholders.

OrrICE STATE COMMISSIONER OF PUBLIC R0OADS,

TreENTON, N. J.
I have this day carefully read and examined the foregomg spec-

ifications, and the same are hereby approved.

Any departure from these specifications which increases the
cost of the road must have the written consent of the State Com-
missioner of Public Roads.

Given under my hand, this A e

b

State Commissioner of Public Roads.



You Are Viewing an Archived Copy from the New Jersey State Library

COMMISSIONER OF PUBLIC ROADS. 171

Form of Specifications used for Gravel Road Under the State

Aid Law.
Specifications for a gravel road in County, New Jer-
sey, known as - Road, beginning at , in the ———,
extending to — . a distance of miles.

WORK TO BE PERFORMED.

1. The work to be performed will consist in carting all mater-
ial, tools, machinery and labor necessary and proper for the ef-
ficient and proper grading and rolling of roadway, side ditches
and side banks; laying, spreading and rolling of gravel, and leav-
ing the roadway complete in every manner ready for immediate
use.

PLANS, DRAWINGS.

2. The plans and cross-sections on file at the office of -
show general location, profile, details and dimensions, and the
work will be constructed in all respects according to the above-
mentioned plans and cross-sections which form part of these spec-
ifications.

3. Any variation of location, profile, size and dimension from
that shown on the plans as may be required by the exigencies of
construction will in all cases be determined by the Engineer; but
the contractor shall not on any pretense, save that of the writen or-
der of the contracting parties, including the State Commissioner
of Public Roads, deviate from the intent of the plans or specifica-
tions.

4. On all drawings, figured dimensions are to govern in cases
of discrepancy hetween scale and figure.

GRADING.

5. Under this head will be included all excavation and em-
bankment required for the formation of the highway ; cutting all
ditches or drains about or contiguous to the road; removing all
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fences, walls, buildings, trees and poles; the excavation and em-
bankment necessary for reconstructing cross or branch roads in
cases where they are destroyed or interfered with in the forma-
tion of the roadway, and all other excavations and embankments
connected with or incidental to the construction of the said road.

EXCAVATION.

6. The roadway to be prepared to receive a gravel bed
feet wide, as shown on plans, and to be excavated or built to a
curvature to conform to the final surface of the road when fin-
ished ; the grade from center to sides being as shown on plans,
one inch fall to each foot. :

7. The earth taken from any cut or ditch shall be deposited
where Engineer may direct, either within or without the lines of
the road, but no earth shall be removed from the line of the road
without the order of the Engineer.

EMBANKMENT.

8. Material taken from the excavation, except when otherwise
directed by the Engineer, shall be deposited in the embankment;
the cost of removing such shall be included in the price paid for
excavation. The price paid for excavation will be understood to

“cover and pay for the entire expense of its removal by any meth-
od whatever, including loading, transportation and deposit, in the
manner prescribed in these specifications, in the places designated
by the Engineer.

9. All material necessarily procured from without the road
and deposited in the embankment will be paid for as excavation
only.

10. The embankments will be formed in layers of such depth
(generally six (6) inches), and the material deposited and dis-
tributed in such a manner as the Engineer may direct, the re-
quired allowance for settling being added.
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SLOPES.

11. Slopes in both embankment and excavation shall be one and
one-half (1%4) horizontal to one (1) vertical, according to slope
stakes, unless otherwise ordered.

ROADWAY.
Sub-Foundations.

12. When the excavations and embankments have been brought
to a proper depth below the intended surface of the roadway, and
the cross-section thereof, conforming in every respect to the cross-
section of the road when finished, the same shall be rolled with
— roller until approved by the Engineer. If any depressions
form under such rolling, owing to improper material or vege-
table matter, the same shall be removed and good earth substitu-
ted, and the whole re-rolled until thoroughlv solid and to above-
mentioned grade.

13. After the road-bed has been prepared and properlv rolled,

it shall not be disturbed by any carting or hauling upon the sur-
face.

MATERIAL.

14. The Road Committee, in conjunction with the Engineer,
subject to the approval of the Board, will locate all gravel to be
used in the surfacing of this road, and the said Board will pay
for all this gravel when the same is not donated, without any cost
to contractor.

15. The contractor is to dig, cart, and place upon the road, in
accordance with the specifications, the gravel selected and to use .
no other gravel.

16. Should any objectionable materlal be used he is to remove
the same at his own expense.
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CONSTRUCTION.

17. The gravel is to be placed upon the road in layers, then to
be thoroughly harrowed, mixed and rolled with roller approved
by the Engineer, until it is thoroughly consolidated and firm. The
whole of sufficient thickness that when it is thoroughly rolled
and solidified the solid gravel will he — deep in the center
and slope at a regular grade to ——— in depth at a distance
of — feet on each side of the center line of road. Should
any inequalities appear during the rolling, these are to be care-
fully filled with gravel so that the finished road will conform
to the approved profile; no extra pay will be allowed for ma-
terial required to fill these depressions.

18. The contractor is to be paid by the cubic yard for the com-
pacted gravel that he puts on the road and to be measured on
the road after it is thoroughly rolled, at the price named in the
accepted bid, which is to include the loading, carting, spreading,
mixing, harrowing and finishing the road and shaping the local
earth shoulder.

SIDEWALK.

19. The contractor will also be required, when the Engineer
so directs, to grub and remove from sidewalk or strip of land
———— feet wide on outside of curblines, all material objectiona-
ble to the Engineer, such as trees, stumps, roots, brush, &c., there-
by completing the opening of the entire road to the width of

feet, which will be ——— feet on each side of the cen-
ter line. \

20. The grubbing and removing of such objectionable mater-
ial to be done and measured only where the Engineer and Super-
visor shall order. The same to be paid for by the acre for the
land actually grubbed at prices named in the accepted bid.
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CARTING GRAVEL,.

21. The contractor will not be required to cart any gravel a
greater distance than one-half (%) mile without extra pay, for
each extra half mile of carting or fraction thereof, at a price per
cubic yard named in his accepted bid.

22. All gravel used for surfacing found within one-half (14)
mile of the place where it is to be used, whether on the line of the
road or not, must be carted without extra pay.

23. On certain sections of the road, when the gravel is found
just where it is wanted, and does not require (in the judgment
of the Engineer) to be loaded and carted, no allowance will be
made for the same, other than the price per lineal foot accepted
for “The Preparation of the Road-bed,” and no other pay for
the graveling, rolling or placing the same will be allowed.

24. If there are sections of this road which do not, in the judg-
ment of the Engineer, require any ‘“Preparation of the Road-
bed,” but do require a coat of gravel, this shall be applied when
ordered by the Fngineer in the manner already specified, and to
a depth by him to be named, and measured when compact and paid
for at same price per cubic yard as other gravel furnished under
these specifications.

STRIPPING GRAVEL BEDS.

25. Some of the gravel beds are covered with objectionable
surface material which must be first removed by the contractor,
and deposited where the Engineer so directs, and to be paid for by
the county at a price per cubic yard named in accepted bid for
removing or stripping such objectionable material from top sur-
face of gravel bed. No allowance will be made for removing
stumps, trees, brush or roots from gravel pit.
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SHOULDERING.

26. A shoulder of firm earth or gravel is to be left or made on
each side extending at the same grade and curvature of road to
side ditches or gutters. This shoulder is to be thoroughly rolled
for its entire width on each side of the gravel bed.

OPEN DITCIIES.

27. When necessary the side ditches or gutters are to be ex-
cavated as per stakes furnished by Engineer, to give an easy flow
of water, so that no water shall be left standing on the road or
in the ditches, for all of which no extra payment will be made.

UNDER-DRAINS.

28. Under-drains, if found necessary, shall be constructed by
the contractor (at prices named in bids) of good four (4) inch
sole or pipe tile, laid upon a board of not less than one (1) inch
in thickness and six (6) inches in width, whenever and wherever
the Engineer shall decide; top of tile to be at least thirty (30)
inches deep, unless otherwise directed by the Engineer, the joints
of the tile to be covered with salt hay or other suitable hay, and
trench filled with pervious earth.

EXTRA DEEP.

29. Should the committee so order, the contractor is to build
in all other respects, as already specified, the gravel bed to a
greater depth or thickness than that already named. The con-
tractor is to do the same at a price named per square yard for
each extra inch in depth.
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NO EXTRA PRICE.

30. No allowance in measure of depth of pavement will be
made on account of any material which may be driven into the
road-bed by rolling. The pavement, when completed, must con-
form to the grade and cross-section and be satisfactory to the En-
gineer, whose decision shall be final.

31. No extra work will be paid for unless the price has been
agreed upon between the contracting parties, including the State
Commissioner of Public Roads, and endorsed upon the agreement,
witnessed by the Engineer.

32. When extra depth of pavement is required, it must be ob-
tained by making the pavement thinner on the more solid por-
tions of the road. Changes in depth to be made only upon the
written order of Engineer and State Commissioner of Public
Roads and as located by them.

33. All clay or gravel for shouldering and all extra hauling
to be at the contractor’s expense.

BIDS.

34. Bids will be received under these specifications as follows :

(1) Price per lineal foot for the preparation of road-bed.

(2) Price per acre for grubbing and removmg objectionable
matter from sidewalks.

(3) Price per lineal foot for completed tile drain.

(4) Price per cubic foot for excavating open ditches.

(5) Price per cubic yard for excavations on an average in ex-
cess of 12 inches in one continuous cut in preparation of road-
bed.

(6) Price per cubic yard for compacted gravel, ——— wide,
as specified.

(7) Price per square yard for each ordered inch in depth in
excess of thickness named.

(8) Price per cubic yard for carting gravel more than one-

half mile and each additional half mile or fraction thereof.
12
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(9) Price per cubic yard for stripping or removing earth from
top of gravel bed.

(10) Price (lump) for the whole road complete, according
to specifications—plans prepared by the Engineer.

ESTIMATES OF QUANTITIES.

35. (1) Number of lineal feet in preparation of road-bed.
(2) Number of acres that require grubbing.
(3) Number of lineal feet of tile drain.
(4) Number of cubic yards to be excavated from open

ditches.
(5) Number of cubic yards in excess of twelve inches.
(6) Number of cubic yards of compacted gravel.
(7) Number of miles for carting in excess of one-half
mile. ‘

(8) Number of cubic yards of stripping on gravel bed.
(9) miles completed.
(10) Gravel road at —
(11) Total,
36. These quantities are the result of careful calculation, but
are to be considered as approximate. The County will not be
responsible for any excess in above quantities, should any occur.
The contractor is expected to satisfy himself as to the nature,
character and quantity of the labor and material required by a
personal examination of the work contemplated.
37. Bids shall be accompanied by approved bond to insure the
execution of the agreement, to the amount of at least One Thous-
and ($1,000.00) Dollars.

per mile.

LIABILITIES OF CONTRACTOR.

38. He shall keep up sufficient guards by day and night, to
prevent accidents from travel, and will be liable for any damage
which may arise by his neglect to do so from any omission on
his part. _

39. He shall keep the road sprinkled until the final certificate
of completion by the Engineer is given. -
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40. He is to commence and prosecute the work upon the road
at such points as may be directed by the Engineer and Supervisor,
within days from and after the signing of the contract,
and shall continue work thereon until completion, except as herein
provided.

41. He further agrees to complete the same on or before the
day of L b Twenty dollars for each .
day that the work shall remain uncompleted after the time al-
lowed by contract may be deducted from any moneys due con-
tractor, as liquidated damages. A bonus or premium of $1.00
per month will ‘be paid the contractor for each month the road
is completed before the time specified in the contract, except only
to the provisions herein contained, unless otherwise agreed upon
by the Board of Freeholders, on certificate of the Engineer rec-
ommending the extension of the time limit of completion.

42. ‘The contractor shall keep the finished roadway and earth-
work in repair for the space of one year from the date of its com-
pletion and acceptance, and shall be liable for wear and tear caused
by ordinary travel, and as much longer as for any period or peri-
ods during said year it shall be out of proper condition; and if,
during that time, the roadway or any part of the work shall, in the
judgment of the Engineer and Board of Freeholders, require
repairing, and they shall duly notify the contractor to make re-
pairs as required, and if the contractor shall refuse or neglect to do
so, to the satisfaction of the said Engineer and Board of Free-
holders, within five days from the date of service of notice, then
said Engineer and Board of Freeholders shall have the right to
have the work done properly by other parties and pay the expense
for the same out of the five per cent. retained.

43. The contractor will be required to preserve all stakes and
bench-marks made and established on the line of work until duly
authorized by the Engineer to remove the same.

44. The contractor shall not disturb the position of title stones
(the corners to properties adjacent to road) ; where they appear
he will either lift or lower them so that their tops may conform
with the finished surface of the gravel construction under the
personal supervision of the Engineer.
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45. The contractor must also preserve the roadway on which
he is working from needless obstruction, and where necessary
will construct safe and commodious crossings, to be maintained
in good order, and to afford all proper and reasonable means.for
the accommodation of the public.

ENGINEER.

46. The Engineer is to be selected or appointed by the Free-
holders and paid by them. He is to furnish all surveys, profiles,
plans, specifications and quantities of all kinds before specifica-
tions are signed, and in such a clear manner that lump bids can
be made upon the work. He is to place stakes at small intervals
on opposite sides of the road, marked for the finished grade, so
that by line and rule the depth of pavement can be easily and cor-
rectly determined. He is also to furnish estimates of quantities
of work done before partial payments are made, the quantity of
road laid to be determined by surface measurement, and should
any difference arise between the contracting parties as to their
meanings, his decisions on these matters are to be final and con-
clusive. The work is to be done according to his direction, and
if any material is brought upon the road not approved by him
it is to be removed at the expense of the contractor.

RIGHT TO BUILD BRIDGES, CULVERTS, &C., AND SUSPENSION OF
WORK.

47. 'The right of the county to build bridges, culverts, or lay
pipes or other apppurtenances in connection therewith in said
road, during the progress of the work, is expressly reserved, as
well as suspending the work or any part thereof during the con-
struction of the same for the purpose above stated, without further
compensation to the contractor for such suspension than an exten-
sion of time for completing the work as much as it may have been
delayed by such suspension.
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STOPPING WORK ON ACCOUNT OF WEATHER.

48. The Supervisor, in his discretion, may stop any portion
of the work if, in his judgment, the weather is such as to pre-
vent the same being done properly. No allowance of any kind
will be made for such stoppage, except an extension of the time
for the completion of the work as herein provided for.

ABANDONMENT OF CONTRACT.

49. If at any time the work under contract should be aban-
doned, or if at any time the Supervisor or Engineer should judge
and so certify in writing that said work or any part thereof is
unnecessarily delayed, or that the contractor is wilfully violating
any of the conditions or covenants of this contract, or is execu-
ting the same in bad faith, the Board shall thereupon notify the
said contractor to discontinue all work under this contract, and
may employ other parties to complete the work in such manner as
they may decide, and use such material as they may find upon
the line of said work, and to procure other material for its com-
pletion, and charge the expense of the said labor and material to
the contractor, to be deducted from any moneys due him under
contract, and in case such expenses shall exceed the sum which
would have been payable under contract, if the same had been
completed by said contractor, he or his bondsmen shall pay the
amount of the excess to the Board of Freeholders, on notice from
the Engineer. ' -

SUPERVISOR.

50. Nothing in these specifications, relating to the duties of
the Engineer, shall be taken or construed toin any manner con-
flict with the duties of the Supervisor in the performance of his
duties, as specifically set forth in the act entitled “An act to pro-
vide for the more permanent improvement of the public roads
of this State,” approved March 22d, 1895, and the supplements
thereto, but they shall co-operate as far as practicable. The con-
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tractor shall employ competent men to do the work, and, when-
ever the Supervisor shall inform him in writing that any man on
the work is unfitted for the place, or is working contrary to the
porvisions of the specifications or the instructions of the Engi-
neer, he shall thereupon be discharged.

INSPECTION.

51. All directions and determinations, necessary to give due
and full effect to any of the provisions of these spec1ﬁcat10ns
shall be given by the Engineer and Supervisor.

52. All material and workmanship of any kind shall be sub-
ject at all times to the inspection of the Engineer and Supervisor.
Whenever unfaithful and imperfect work is discovered it shall
be repaired or replaced by the contractor, after due notification
from the Engineer and Supervisor.

SUB-ILETTING OF CONTRACT.

53. The contractor shall not assign or sub-let any portion of
this contract without the consent of the Board of Freeholders
and the State Commissioner of Public Roads.

PAYMENTS.

54. Monthly payments will be made by the Board of Free-
holders to the contractor, if desired, for all completed work, upon
presentation by him of the proper certificates of the Engineer
and Supervisor to the extent of eighty per cent. of the amount
then due. Fifteen per cent. will be paid at the completion of the
work. The balance (five per cent.) will be retained by the said
Board of Freeholders to keep the roadway completed by the con-
tractor in good repair, in case said contractor fails to do so, dur-
ing the period of one year, after the expiration of which time and

the final release of the contractor the said balance of five per cent.,
or such portion of it as has not been expended as aforesaid, will
be paid over to the contractor.
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BOND OF CONTRACTOR.

55. The contractor will be required to execute, within five days
after giving of contract, a bond in such sum and with such secur-
ities, and not less than fifty per cent. of the cost of the road when
completed, as shall be approved by the Board of Freeholders or
its committee, conditioned for the faithful performance of the
contracts and to indemnify and save harmless the parties of the
said Board of Freeholders or its committee from all suits or ac-
tions of any name or description brought against them for or
on account of any injuries or damages received or sustained by
any party or parties, by or from the said contractor, his servants
or agents, in the construction of said work, or by or in conse-
quence of any negligence in guarding the same, or any improper
material used in its construction, or by or on account of any act
or omission of the contractor or his agents, and for the faithful
performance of the contract by the contractor, and the said con-
tractor hereby further agrees that so much of the money due him
under and by virtue of this agreement, as shall be considered nec-
essary by the Board of Freeholders or its committee, may be re-
tained by the said Board of Freeholders or its committee until all
such suits or claims for damages aforesaid shall have been set-
tled, and evidence to that effect furnished to the satisfaction of
the said Board of Freeholders or its committee.

CONTRACTOR TO INSURE PAYMENT FOR LABOR, MATERIAL, &C., ON
FINAIL ESTIMATE.

56. The contractor must also furnish said Engineer and Su-
pervisor with satisfactory evidence that all persons who did work
or furnished material for this contract, or who have sustained
damage or injury by reason of any act, omission or carelessness
on his part or his agents, in the prosecution of the work, have been
fully paid and secured ; and shall also give notice to said Engineer
and Supervisor within ten (10) days after the completion of the
work, that any balance of such work or materials, or compensa-
;cion for such damage still due, has been fully paid or released.

|
L
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PERSONAL ATTENTION.

57. The contractor must give his personal attention to the work
and not assign or sub-let the same, but keep the same under his

control.

City Engineer.

b

’

Road Committee.
Approved this , A. D. , by resolution of the Board

of Chosen Freeholders.

Director Board of Chosen Freehoiders.

Clerk of Board of Chosen Freeholders.

OrricE STATE COMMISSIONER OF PUBLIC RoADS, -
TreNTON, N. J.

I have this day carefully read and examined the foregoing spec-
ifications, and the same are hereby approved.

Any departure from these specifications which increases the
cost of the road must have the written consent of the State Com-
missioner of Public Roads.

Given under my hand, this LA

b

State Comimssioner of Public Roads.
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APPENDIX B.

Following is the text of the State Aid Road law, with
its amendments:

CHAPTER CCXXIIL.

An Act to provide for the permanent improvement of pub-
lic roads of this State.

I. BE IT ENACTED by the Senate and General Assembly Board of free-

ers may
cause road to

of the State of New Jersey, That whenever the board of (' fareeres
chosen freeholders of any county in this state shall, by
resolution, have declared their intention to cause any
particular road, or section thereof, within such county,

to be improved under the provisions of this act, such board

shall cause all necessary surveys to be made and specifica-

tions to be prepared; the specifications shall require the s requre
construction of a macadamized road, or a telford or other
stone-road, or a road constructed of gravel, oyster shells

or other good materials, in such manner that the same,

of whatever materials constructed, will, with reasonable

repairs thereto, at all seasons of the year, be firm, smooth

and convenient for travel; shall be so prepared as to call How prepared.
for bids from which an approximate estimate of the cost

can be ascertained, and shall state the amount of security

that will be required of the bidder; after said specifica-

tions shall have been prepared they shall be submitted to preenoiders to
the board of chosen freeholders for their approval or re- piove. " ¥
jection; and if such board shall approve them, they shall

then be submitted to the state commissioner of public

roads for his approval or rejection; it shall be the duty

of the commissioner of public roads, before approving
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the specifications of any road so submitted to him, to
ascertain, by personal examination or otherwise, the nat-
ural characterof thesoil uponwhich such road is proposed
to be constructed, and all other facts that he may deem
important, and if, after examination of the specifications
and facts so ascertained, he shall be of the opinion that
the specifications provide for the construction of a road
that will, with reasonable repairs thereto, be firm, smooth

cost of all ronasad convenient for travel at all seasons of the year, and

not to exceed
83)4 per cent.

May withhold
his approval.

Distribute
among the
counties.

‘When ap-
roved, free-
olders must

advertise for

bids.

if he shall also be of the opinion that one-third of the
cost of constructing the road or section of road to which
such specifications relate, together with one-third of the
cost of constructing all other roads and sections of roads
in this State under specifications previously approved by
him, will not in any one year exceed the sum of one hun-
dred thousand dollars, then he shall approve the specifi-
cations, but otherwise he shall reject them; provided,
however, that he shall, in his discretion, have the power
to withhold his approval of any specifications, to the end
that the estimated aggregate amount of contracts made
in any one year shall not exceed the sum of three hundred
thousand dollars, and also to the end that the amounts
paid out of the state treasury under the provisions of
this act shall in each year be distributed amongst the
several counties of the state in such manner as to the said
state commissioner of public roads shall seem fair and
equitable, and any specifications, the approval of which is
withheld as aforesaid, may, if otherwise satisfactory to
the said state commissioner of public roads, be ap-
proved by him in any year subsequent to the one
in which the same may be presented for approval
as aforesaid; if the board of chosen freeholders
and the state commissioner of public roads shall both
approve such specifications, it shall then be the duty of
the director of the board of chosen freeholders to adver-
tise in at least two daily newspapers, printed and circu-
lating in the county, for the period of two weeks, or in at
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least two weekly newspapers, printed and -circulating
therein, for at least four weeks, for bids to do the work
according to the specifications prepared; such advertise-

ments shall state where bidders may find the specifica-

tions, and shall name a time and place where the board Sigve tée®
of chosen freeholders, or a committee of five members

thereof, of whom the director shall be one, will meet to

receive bids; every such bid shall be accompanied with givebava ™
the bidder’s bond in the sum of one thousand dollars,

with security satisfactory to the board, conditioned that

if the contract shall be awarded to him he will, when
required by the board, execute an agreement in writing

to perform the work according to the specifications; no

bids shall be received by the board or any member thereof, Facs 2™
or by said committee or any member thereof, except at,

a meeting of said board or committee, of which notice

shall be given as aforesaid, and all bids then received shall

be immediately publicly read ; if the bids shall be received

by a committee of the board they shall be reported to the

board at the next meeting thereof, with the recommenda-

tions of the committee; the board may reject all bids if, in

their opinion, good cause exists therefor, but otherwise

they shall award the contract to the lowest bidder who

shall give satisfactory evidence of his ability to perform

the contract; provided, however, that the estimated Simwstiuro™
amount of contracts awarded in any one year by any

board of chosen freeholders, together with the estimated

cost of repairs of roads already constructed, shall not

exceed one-fourth of one per centum of the ratables of

the county as reported to the State comptroller for the

last preceding year; and provided further, that in every
contract made as aforesaid it shall be specified that at

least five per centum of the contract price shall not be Eive rer
paid to the contractor within the period of one year after toanty.
the work specified to be done by such contract shall have

been fully performed and accepted; the bidder to whom Contractors

must give

the contract may be awarded shall, in addition to execut- b
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ing the agreement to perform the work according to the
specifications, also execute to the board of chosen free-
holders a bond conditioned for the faithful performance
of the contract, in the sum specified in the advertisement
for bids, and with such sureties as the board may approve;
the contract shall, on behalf of the board of chosen free-
holders, be executed by the director thereof, and, when
executed by the bidder and said director, a copy of the
contract and specifications, with the estimated cost of the
work, shall be forthwith filed with the state commissioner
of public roads. ;

2. And be it enacted, That after a copy of the contracts
and specifications shall have been filed with the state com-
missioner of public roads as aforesaid, the said state com-
missioner of public roads shall, as soon as practicable, ap-
point a supervisor of the construction of the work under
such contract, who shall receive for his services under
this act three dollars per day, to be paid out of the county
treasury; if the work for which such contract shall be
made shall have been petitioned for ,pursuant to the pro-
visions of the eighth section of this act, then, if the peti-
tioners therefor, or any of them, shall in writing nominate
to the said state commissioner of public roads one or more
persons for the position of such supervisor, it shall be the
duty of said state commissioner of public roads,if onlyone
nomination be made, to appoint as such supervisor the per-
son so nominated, and, if more than one nomination be
made, to appoint as such supervisor one of the persons so
nominated, and if no such nomination be made, the said
state commissioner of public roads-shall then appoint as
such supervisor any person whom he may consider compe-
tent for such position; the said state commissioner may,
however, at any time summarily discharge any supervisor
who, in the judgment of the state commissioner, is incom-
petent or who neglects his duty, and, in such case, shall
appoint a new supervisor to take the place of the one so
discharged ; the supervisor shall supervise all work done
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under the contract, shall give his whole time thereto, shall Supervisor

require the provisions of the contract to be strictly ad- ihe work.

hered to by the contractor, and, in any case where the
contract provides for partial payments during the pro-

gress of the work, he shall also, as each payment becomes

due, and before payment shall be made, present to the jiperviser
hoard his certificate, and -also the certificate of the sur- "™
veyor or engineer, if any there be, stating as near as may

be the total amount of work done, and that such work

has heen done in all respects as required by the con-
tract; and the hoard shall thereupon direct payment to be

made by the county collector; provided, that no partial
payment made during the progress of the work shall ex-

ceed eighty per centum of the estimated value of the work

done; the hoard shall have power to borrow on tem- Ereeholders

. t
porary loans on the credit of the county such sums of rarily. =

money for the purpose of carrying on such work as may
from time to time become necessary; and when the work
shall have been fully completed, and the terms and condi-
tions of the contract shall have been fully complied with,
and such facts shall have been certified to the hoard to
their satisfaction by the supervisor and the surveyor or
engineer, if any there be, payment in full shall be made,
less the amount required to be withheld for the period
of at least one year, as in the next preceding section speci-
fied.

3. And be it enacted, That when the work under any Bueviv b
contract shall have been fully completed, it shall be the certifiate.
duty of the supervisor to prepare’a detailed and itemized
statement in duplicate of the cost of the improve-
ment, one copy whereof shall be filed with the board of
chosen freeholders and one with the state commissioner
of public roads.

4. And be it enacted, That one-third of the cost of all State to pay
roads constructed in this state under this act shall be paid
for out of the state treasury; provided, that the amount
so paid shall not in any one year exceed the sum of one
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hundred thousand dollars; if one-third of such cost shall
appear by the statements filed in any one year with the
state commissioner of public roads to exceed the said sum
of one hundred thousand dollars, then,, and in such event,
the said sum of one hundred thousand dollars shall be ap-
portioned by the governor and state commissioner of
public roads amongst the counties of the state in propor-
tion to the cost of roads constructed therein for such year,
as shown by the statements of costs filed in the office of
the state commissioner of public roads; the governor and
said state commissioner of public roads shall, between
December fifteenth and thirty-first in each year, certify to
the state comptroller the amount to be paid to each county
for such year, and the state comptroller shall thereupon
draw his warrants in favor of the respective county col-
lectors for the sums certified as aforesaid upon the state
treasurer, who shall pay the same out of any moneys in
the state treasury not otherwise appropriated.

5. And be it enacted, That on or before September first
in each and every year it shall be the duty of the board of
chosen freeholders to certify to the county board of as-
sessors, either in the annual tax budget or separately, two-
thirds of the estimated cost of all work for which con-
tracts shall have been awarded under this act during such
year; and the county board of assessors shall include the
sum so certified in the county taxes assessed for such
year, and the same shall be assessed, collected and paid
over to the county in the same manner and within the
same time that other county taxes are assessed, collected
and paid over; if a deficiency shall exist in consequence of
the cost exceeding the estimate, or in consequence of the
receipt of less than one-third of the cost from the state
treasury, the hoard of chosen freeholders shall have
authority to borrow on temporary loans to the amount of
such deficiency until the next annual taxes shall be as-
sessed, collected and paid over to the county; and if there
be a surplus, in consequence of the cost being less than
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the estimate, such surplus shall be retained and used in
the construction of other roads under this act, or in
repairs to roads constructed under this act.

6. And be it enacted, That instead of certifying to the guethiids less
county board of assessors two-thirds of the estimated cost
of all work for which contracts shall have been awarded
under this act in any one year as required by the fifth
section of this act, or two-thirds of said estimated cost
less one-tenth of said estimated cost as required by the
eighth section of this act, the said board of chosen free-
holders may, if a resolution to such effect shall he adopted
by a vote of at least two-thirds of all its members, borrow
such sum or sums of money as may be necessary for the
payment of such proportion of said estimated cost by the
sale of the honds of such county, issued in the name of Byads how
the board of chosen freeholders thereof, and in such sums
as the said hoard may deem proper; said bonds shall bear
interest at a rate not exceeding five per centum per annum,
shall be sold at not less than their par value, shall not
exceed in the aggregate the proportion of the estimated
cost of such roads as hereinabove mentioned, shall be so
divided that one-tenth of the amount of the proportion of
said estimated cost shall fall due in one year from their When to
date, and one-tenth of the proportion of said estimated
cost in each successive year thereafter for the period of
ten years after their date, and shall be either coupon or
registered bonds, as the board of chosen freeholders may
" determine; the principal and interest thereof may be made
payable at the office of the county collector of such
county ; said bonds shall be signed by the director of said
board and the county collector, and shall be sealed with
the seal of the county, and the county collector shall keep
a record thereof; it shall be the duty of the board of Recprd tobe
chosen freeholders each year to place in the tax levy for
such county in each year, so long as said bonds shall run,
a sufficient sum to pay the interest accruing thereon for
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said year and the principal of the bonds that shall mature
in said year.

7. And be it enacted, That any road constructed under
the provisions of this act, except within the limits of any
city,shall forever thereafter bea county road,and the duty
of keeping the same in repair, except within the limits of
any city, shall devolve upon the board of chosen free-
holders and the county supervisor hereinafter mentioned,
and all other powers and duties respecting such roads,
except within the limits of any city, shall be imposed upon.
and vested in the said board of chosen freeholders, to the
exclusion of all township, borough or other municipal
officers excepting city officers; after the first road shall
have been constructed under this act in any county, it
shall be the duty of the board of chosen ireeholders
thereof to appoint a county supervisor of roads, who
shall hold his office for three years and until his successor
is appointed, shall give bond to the board of chosen free-
holders in the sum of one thousand dollars conditioned for
the faithful performance of the duties of his office, with
such sureties as the board may approve, and shall receive
such salary or allowance as the board may fix; the board
of chosen freeholders shall provide all moneys necessary
to keep in a proper state of repair the roads constructed
under this act, except within the limits of any city, and
may, if there be no moneys on hand that can be lawfully
used for such repairs, borrow therefor on temporary loans
until the next annual taxes shall have been assessed, col-
lected and paid over to the county; it shall be the duty
of the supervisor to report to the board of chosen free-
holders, or to the road committee thereof, all repairs he
may think necessary or proper to be made to such county
roads, and under the direction and control of the said
board of freeholders or its road committee, to expend
moneys raised for such repairs in such manner and upon
such portions of the roads as will tend to keep them in
the best possible state of repair; no part of said moneys
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shall be paid into the hands of the supervisor, but all ex- Jounty col-
penses of repairs shall be paid by the county collector on ™" Pa7me
the orders of the board of chosen freeholders, granted

only on the presentation of bills verified by affidavit, as

now required by law in the case of other claims against

the county ; if the board of chosen freeholders shall neglect regie"
or refuse to make appropriations sufficient to keep any

such road as aforesaid in good repair, any citizen of the ﬂ’%ﬂ’?},‘é‘,"ﬁ’
county may apply to the supreme court for a writ of b
mandamus to compel said board to make an appropria-

tion as aforesaid ; and when any such application is made,

the court, upon a rule to show cause or otherwise, in such

manner as the court shall prescribe, shall ascertain and
determine whether such road as aforesaid is in a proper

state of repair, and may also, in its discretion, allow to

the attorney of the applicant a reasonable counsel fee to

be paid by the county; in case the board of chosen free-

holders shall not have on hand sufficient moneys out of

which to malke the appropriation commanded to be made

by any writ of mandamus granted as aforesaid, they shall

horrow such sum or sums as may be necessary therefor

on temporary loans on the credit of the county, and shall

require the amount so borrowed to be raised by taxation

with the next assessment of county taxes; it shall be the 5?{,2’,‘.’,";,’{;"“‘*

mits to b
duty of the authorities of any city within which any por- 3 ptjn repair

tion of road may be constructed under the provisions of R
this act to keep the portion thereof within such city in
repair forever after such construction, and such city shall
have the same power, authority and jurisdiction over such
portion of such road, and shall have imposed upon it the
same duties as were imposed upon and vested in it with
respect to such portion of such road before its improve-
ment under the provisions of this act.
8. And be it enacted, That whenever there shall be pre- Fetition, how
sented to the board of chosen freeholders of any county a
petition signed by the owners of at least two-thirds, either
in lineal feet or area, of the lands and real estate fronting Linest fext or

13
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or bordering on any public road or section of road in

such county, taking in said estimate of area all the lands

of every such owner which are assessed for taxes in said

county and which lie together in any farm, tract or lot of

which a part hasa frontage on said roador sectionof road,

praying the board to cause such road or section to be im-

proved under this act, and setting forth that they are will-

ing that the peculiar benefits conferred on the lands

fronting or bordering on said road or section shall

be assessed thereon in proportion to the benefits

conferred to an amount not, exceeding ten per centum

of the entire cost of the .improvement, it shall be

the duty of the board to cause such improve-

Length of read. ment to be made; provided, that the road or sec-
tion desired to be so improved shall be at least one mile

It less than ome ip Jength, or, if it be less than one mile in length, shall be
* an extensionofor connection with some other permanently
improved or paved road or street; and provided, further,

Estimated cost  that the estimated cost of all improvements made under

e porcenum this act, together. with the estimated cost of repairs of

-of ratables. 3 )
roads already constructed in any county in any one year
shall not exceed one-fourth of one per centum of the
ratables of such county for the last preceding year.; and

Board of free-  provided, further, that where more roads are applied for

Sger omain  than can be constructed under this act in any one year,

clrenmsne®  the said boards of chosen freeholders shall have the power
and authority to select from the roads petitioned for the
ones first to be constructed, having regard to the most
important roads and the distribution of the benefits of
this act to all parts of their counties; it shall not be neces-
sary for the board in any such case to declare by resolu-

s iy s : :
Must cavse sur tion their intention to cause such improvement to be made,

tions repsrea. but they shall forthwith cause all necessary surveys of

such road or section to be made, and specifications to be

Siona u?&é’lﬂ‘i’ prepared for a macadamized road, or a telford or other
o stone road, or a road constructed of gravel, oyster shells or
other good material, in such manner that the same, of
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whatever materials constructed, will, with reasonable re-
pairs thereto, at all seasons of the year, be firm, smooth
and convenient for travel; the proceedings shall there-
after be the same as is hereinbefore required in cases
where such intention has been declared; if the specifica- When specifi-

cations aie not
tions shall not be approved by the board or by the state iies vejecied.

commissioner of public roads, or if all the bids for the

work shall be rejected, it shall be the duty of the board

to cause other specifications to be prepared, or re-adver- o sPpetfes-
tisements for bids to be made, as often as may be neces- s

sary and until a contract shall be awarded, to the end

that the improvement prayed for may be completed with
reasonable speed; provided, however, that N0 re-adver- feemess neces
tisement need be made where the lowest bid submitted ™"

shows that the improvement prayed for cannot be made

within the limit of expenditure in this section above men- Afier,contract

. itz ocert.lfy two-
tioned; in every case where a contract shall be awarded thirds esti-

after the presentation of such petition as aforesaid, the ‘;’s‘;z:;‘:‘?“}m
board of chosen freeholders, instead of certifying to the

county board of assessors two-thirds of the estimated

cost of the work, as prescribed by the fifth section of this -

act, shall, unless they determine to issue bonds in the man-

ner prescribed by the sixth section of this act, which they

are hereby authorized to do, certify two-thirds of said
estimated cost, less one-tenth of said estimated cost,

which sum the county board of assessors shall include in

their assessments of county taxes.

9. And be it enacted, That when the improvement pmimate
prayed for as aforesaid shall have been completed and the appontid. "
statement of the cost thereof filed with the board of
chosen freeholders, as prescribed by the third section of
this act, said board shall apply to the circuit court of the
county for the appointment of commissioners to estimate
and assess the peculiar benefits conferred by such improve-
ment upon the lands and real estate fronting or border- Tp give notice
ing on the road or section thereof improved, of the time ™™ °*
and place of which application notice shall be given by
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ten days’ publication in two daily newspapers printed and
circulating in the county, or by two weeks’ publication in
two weekly newspapers printed and circulating therein, at
which time and place,oratsuch other time and place as the
court shall designate, said court shall, without unneces-
sary delay, appoint three commissioners, who shall be
disinterested freeholders and residents of the county in
which the application is made, to estimate and assess the
benefits aforesaid; the said court shall have power to
remove any commissioner and appoint another in his place
and also to £l any vacancy that may occur in the office
of any commissioner from any cause; said commissioners
shall each receive three dollars per day, to be paid by the
county collector.

10. And be it enacted, That said commissioners, before
entering upon the duties required of them by this act,
shall take and prescribe before some person duly-author-
ized to administer the same an oath or affirmation that
they will make all assessments and estimates required of
them Tfairly, legally and equitably, according to the best
of their skill and understanding, which oath or affirmation
shall be attached to the report that they are hereinafter
required to make.

11. And be it enacted, That the said commissioners,
having thus qualified, shall give such notice as the court
may direct of the time and place when and where they
will hear any persons in interest who may present them-
selves to be heard, and at such time and place and at such
other times and places to which they may adjourn for
that purpose the said commissioners shall attend, and shall
give a public hearing to those persons in interest who
may desire to be heard ; the said commissioners shall have
power to examine witnesses under oath or affirmation, to
be administered by any one of them, and to enter upon
and view the lands and real estate fronting or bordering
on the road or section thereof improved, and to adjourn
from time to time in their discretion, or as directed by
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said court; they shall use diligent efforts to ascertain the
names of the owners of the lands fronting or bordering
on the road or section thereof improved, and shall state
the same in the report hereinafter mentioned; but the
failure to ascertain the name of any owner, or to state
the same correctly, or the omission of any such name
from the report, shall not invalidate said assessment nor
be a bar to the collection of the same.

12. And be it enacted, That after having given oppor-
tunity as aforesaid for a public hearing of the persons in
interest, and having viewed the lands fronting or border-
ing on the road or section thereof improved as aforesaid,
the said commissioners shall make a report in writing
of their estimates and assessments to the said court, ac-
companied by a map prepared by the engineer in charge
of the construction of the road, showing the several tracts
or parcels of land and real estate fronting or bordering
on said road or section thereof; the said report shall state
the cost of the whole work, which shall be furnished to
the commissioners by the board of chosen freeholders
from the report of the supervisor of construction filed
with said board under the requirement of the third section
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of this act, and shall give the names, so far as ascertained, Name of

of the owners of the tracts or parcels of lands and real
estate fronting or bordering on said road or section
thereof, the city, township, borough or other municipality
in which each tract or parcel of lands is situate, and the
amount of the assessment upon the owner or owners of
each of said tracts or parcels of lands and real estate for
the said benefits; which several assessments shall be in
proportion, as near as may be, to the peculiar benefits
deemed to have been conferred by said improvement upon
the respective tracts of lands and real estate aforesaid ; if
any tract of land shall be located in more than one city,
township, borough or other municipality, it shall be
stated in said report as being in the city, town-
ship, borough or other municipality, in which -there

required.

Location of

tracts of land.
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is the greatest frontage by lineal feet on the road or sec-

.tion thereof improved ; in no case shall any tract of parcel

of land and real estate, or any owner theredf, be assessed
beyond the amount of benefit actually derived from said
improvement, nor shall the aggregate amount of assess-
ments imposed upon the tracts or parcels of land fronting
or bordering on such road or section thereof exceed ten
per centum of the total cost of the improvement.

13. And be it enacted, That upon the coming in of any
such report signed by the said commissioners, or any two
of them, said court shall cause such notice to be given as it
shall deem proper of the time and place of hearing any
objections that may be made to such assessment, and after
hearing any matter that may be alleged against the same
the said court, either by rule or order, shall confirm the
said report, or shall refer the same to the same commis-
sioners for revision and correction, or to new commis-
sioners to be| appointed by the said court forthwith to
reconsider th¢ subject-matter thereof, and the said com-
missioners to] whom such report shall be so referred by
the court shall return the same corrected and revised, or
a new report to be made by them in the premises, to the
said court, without unnecessary delay, and the same, being
so returned, shall be confirmed, or again referred by the
said court in the manner aforesaid, as right and justice
shall require, and so, from time to time, until a report
shall be made or returned in the premises which said
court shall confirm; such report, when so confirmed, shall
be final and conclusive, as well upon the said boards of
chosen freeholders and the cities, townships, boroughs
or other municipalities in which said lands may be situate,
as upon the owners of any lands and real estate affected
thereby, and the court shall require the same to be forth-
with filed with the county clerk, and certified copies
thereof and of the accompanying map, and of the rule
or order confirming the report, to be promptly delivered
to the county collector, one for said county collector and
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for each city, township, borough or other municipality
in which the assessed lands may lie; the county collector
shall retain one of the said copies for his own use, and
shall forthwith give one to the collector or receiver of
taxes in each of the cities, townships, boroughs and other
municipalities in which the assessed lands may lie; each
city, township, borough or other municipality whose col- ;ﬁ’?‘},}?ﬁi‘“&
lector or receiver of taxes shall receive such certified copy
shall, by its proper disbursing officer, within six months
after the date of the said order of confirmation, pay the
amount of assessments appearing by said report to have
been assessed upon the lands situate in such city, town-
ship, borough or other municipality, who shall receive for
his services three per centum of the money so collected,
to be paid hy the county.

14. And be it enacted, That no certiorari shall be al- N certiorar
lowed by any court to review any of the proceedings in
relation to such improvement, nor in any way to affect
any assessment made by such commissioners, after the
lapse of thirty days from the making of the order of the
court confirming such assessment; the court shall desig-
nate what notice, if any, shall be given by the publication
or otherwise of the confirmation of the report of said
commissioners.

15. And be it enacted, 'That the assessments made by Awesmments io
said commissioners shall be and remain a lien upon the popesty.
lands assessed from the date of the confirmation of the
report of assessments in the same manner and to the same
extent that taxes are liens upon lots or tracts of land situ-
ate in the city, township, borough or other municipality
in which the assessed lands may be.

16. And be it enacted, That the receiver or collector of Jajistorte
said city, township, borough or other municipality shall,” -
as soon as the said report is delivered to him, give to the
owners of lots and tracts of lands appearing by said report
to be assessed, suich notice of the assessments and of the

time within which the same are required to be paid, as the



You Are Viewing an Archived Copy from the New Jersey State Library

200 SIXTH ANNUAL REPORT

court in its order of confirmation, hereinabove mentioned,
shall prescribe; all such assessments shall become due and
payable to such receiver or collector within six months
from the date of the order of confirmation hereinabove
mentioned.
Toynmshiy & 17. And be it enacted, That if any assessment upon any
Sssessments. ' lot or tract of land made under the provisions of this act
“shall not be paid within the time appointed in said notice,
the township committee, common council or other gov-
erning body of the city, township, borough or other
municipality within which such lot or tract of land shall
be situate, or a majority of them, may, as they shall deem
proper, either bring an action on contract in any court of
competent jurisdiction, in the corporate name of such city,
township, borough, or other municipality, against the
owner or owners of such lot or tract of land for so much
money laid out and expended by them for the use of such
owner or owners and declare generally, and give the
maperparty  special matter in evidence, and either party from any
judgment rendered therein may have the same remedy
by appeal or otherwise as if said parties were private in-
pmessments to - dividuals, or they may proceed to collect the said assess-
%ﬁalﬁé‘j%ﬁ::.d ment by sale of the lot or tract of land whereon such
for taxes. assessment has been imposed, or may be a lien, in the
same manner and to the same extent as lands are now
sold for unpaid taxes in such city, township, borough or
other municipality, and the purchaser or purchasers at
any such sale or sales, and his legal representatives shall
hold and enjoy such lot or tract of land, with the rents,
issues and profits thereof, in the same manner and by the
same title and tenure as purchasers at the sales of lots or
tracts of land for unpaid taxes can now hold and enjoy
the same in such city, township, borough or other munici--
pality.
et = 18. And be it enacted, That any property owners or
Senempente. Owner along any road in any county of this state which
has not been improved, or is not undergoing improve-
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ment, under the previous sections of this act, shall desire
any section of any road in such county to be improved,
and are or is willing to contribute the whole expense of
such improvement, the supervisor of roads of such county
shall, upon the written request of such owners or owner,
make a plan of such section of road so to be improved,
in which shall be given the levels and distances, and also
specifications, which shall state the materials that may
be used, and the manner of using them; and a copy of
such plan, specifications and of any bids to do such work
shall then be submitted by such owners or owner to the
board of chosen freeholders, and if such board shall ap-
prove them, it shall then be lawful for such owners or
owner to accept any bid or bids so approved from among
the bidders, and then proceed to build such section of road
according to such plan and specifications, and such own-
ers or owner shall have control of the expenditure of the
moneys used to make such improvement, subject to the
approval and supervision of the supervisor of such county;
and upon the completion of the improvement to the satis-
faction of the said supervisor and said board of chosen
freeholders, and upon the submission to said board of
receipts, showing full payment for materials furnished
and work done under the plan and specifications, such
section of road so improved shall thereafter be a county

said owners or owner the sum of ten dollars for making
the plan, the sum of five dollars for drawing the specifi-
cations, and the sum of five dollars for the supervision of
the work, and in case such supervisor is notacivil engineer
and an actual survey is necessary, then such owners or
owner, at their or his expense, shall procure a survey,
which shall be subject to the approval of such supervisor,
which survey shall take the place of the plan before men-
tioned.

19. And be it enacted, That the act entitled “An act to General

repealer,

provide for the more permanent improvement of the pub-
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»

lic roads of this state,” approved the fourteenth day of
April, one thousand eight hundred and ninety-two, and
all acts supplementary thereto and amendatory thereof,
be and the same are hereby repealed; provided, however,
that this section shall not cause any proceedings for the
improvement of any public road or section thereof under
the provisions of the act hereby repealed to abate, but such
proceedings may be continued under the provisions of this
act in the same manner as if they had been commenced
hereunder.

20. And be it enacted, That this act shall take effect im-
mediately.

Approved March 22, 1895.

CHAPTER 43.
ACT TO INCREASE APPROPRIATIONS.

A Further Supplement to “An act to provide for the per-
manent improvement of public roads in this state,” ap-
proved March twenty-second, one thousand eight hun-
dred and ninety-five.

BE 1T ENACTED by the Senate and General Assembly of
the State of New Jersey:

1. The sum of one hundred and fifty thousand dollars
be and the same is hereby appropriated annually, or so
much thereof as may be included in the annual appropria-
tion law, to be paid out of any moneys in the state treas-
ury not otherwise appropriated, for the extension of the
benefits and making effective the provisions of the act to
which this act is a supplement.

2. This act shall take effect immediately.

Approved March 17, 1899.
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CHAPTER 44.
STATE AID TO TOWNSHIPS.

Supplement to an act entitled “An act to provide for the
permanent improvement of public roads in this State,”
approved March twenty-second, one thousand eight
hundred and ninety-five.

BE 1T ENACTED by the Senate and General Assembly of
the State of New Jersey:

1. Whenever there shall be presented to the township
committee, borough council, board of trustees or com-
missioners, or other governing body of any township,
town, borough, village, or of any municipality governed by
a board of commissioners, a petition signed by the owners
of at least two-thirds in lineal feet of the lands fronting
on any public road or section of road in such township,
town, borough, village or municipality, praying such gov-
erning body to cause such roads or section to be improved
under the. act to which this is a supplement, and setting
forth that they are willing that the peculiar benefits con-
ferred on the lands fronting on said roads or section shall
be assessed thereon, in proportion to the benefits con-
ferred, to an amount not exceeding ten per centum of the
entire cost of the improvement, it shall be the duty of
such governing body to consider and determine whether
the road or section mentioned in such petition is of suffi-
cient general importance to warrant the expenditure nec-
essary for the improvement thereof, and to grant the
prayer of such petition or refuse the same if of opinion
that the improvement is not of sufficient public import-
ance, or that the expense thereof will be an unnecessary
public burden; and in case the prayer of such petition is
granted, then such road shall be improved in the same
manner and subject to the same regulations, as far as
practicable, as in case where a petition is presented to the
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board of freeholders of any county under the eighth sec-
tion of the act to which this is a supplement.

2. The said governing body shall cause all necessary
surveys to be made, and specifications to be prepared for a
macadamized road, or a telford or other stone road, or a
road constructed of gravel, oyster shells or other good
material, in such manner that the same will, with reason-
able repairs thereto, at all seasons of the year, be firm,
smooth and convenient for travel, and shall thereafter pro-
ceed in the same manner as the board of freeholders is
required to proceed by the act to which this is a supple-
ment; and the state commissioner of public roads shall
have the same power and authority in respect to the roads
authorized by this supplement as by said act are conferred
upon him in respect to roads improved under such act.

3. The state commissioner of public roads shall appoint

- as supervisor of the work, such person as shall be nomi-

Proportion of
charges, how
assomed. §

nated by such governing body; such supervisor shall per-
form the same duties and shall be subject to the same pro-
visions as the supervisor appointed under the act to which
this is a supplement, and shall be paid out of the treasury
of the township, or other municipality, and shall file one
copy of the statement required by the third section of the
aforesaid act with the township committee, or other muni-
cipal authority, and the other with the state commissioner
of public roads.

4. The aggregate amount of the peculiar benefits con-
ferred on the lands fronting on any road improved under
authority of this supplement, not exceeding ten per centum
of the entire cost of the improvement, shall be borne by
the owners of the land so benefited, one-third of the cost
of the improvement (less so much thereof not exceeding
one-tenth as shall be assessed upon the property bene-
fitted) shall be paid for out of the state treasury; the re-
maining two-thirds of such cost shall be borne by the said
township, or other municipality within which said road is
located.
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5. The amount of peculiar benefits conferred by such
improvement on lands fronting on such road shall be
assessed on the application of the township committee,
or other governing body, in the manner prescribed by the
act to which this is a supplement, and all proceedings
under this supplement shall conform as far as practicable
to the proceedings authorized and directed by said act,
and the said governing body shall, so far as concerns
roads constructed by virtue of this supplement, perform
the same duties and have the same powers as by said act
devolve upon the board of freeholders in respect to roads
built under the aforesaid act.

6. Every road constructed under the provisions of this
supplement shall thereafter be maintained and kept in re-
pair by the township or other municipality in which such
road is situate, in the same manner in all respects as other
public roads therein are or may be maintained and kept
in repair, and none of the special provisions of the act to
which this is a supplement, whereby said road shall be a
county charge, shall be applicable to roads built by
authority of this suppplement.

7. This act shall take effect immediately.

Approved March 17, 1899.

Destroying Power to Mandamus.
CHAPTER 168.

A Supplement to an act entitled “An act to provide for
the permanent improvement of public roads in this
state,” approved March twenty-second, one thousand
eight hundred and ninety-five.

BE 11 ENACTED by the Senate and General Assembly of
the State of New Jersey:

1. Whenever there shall be presented to the board of
chosen freeholders of any county in this state.any petition
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by the owners of lands praying the said board to cause
any road or section thereof to be improved under the
provisions of the act to which this is a supplement, it shall
be the duty of such board of chosen freeholders, if they
are satisfied that all the provisions and conditions of
said act have been met and complied with in and by such
petitions, to consider and to determine by a vote of a
majority of all the members constituting said board,
whether the road or section mentioned in said petition is
of sufficient general importance to warrant the expendi-
ture of the county and state money for the improvement
thereof; and said board of chosen freeholders is hereby
authorized, by a vote of a majority of all the members
constituting the said board, to grant the prayer of the
said petition or to refuse the same if said board shall be
of the opinion that the improvement is not of sufficient
public importance or that the expense thereof will be
an unnecessary public burden; provided, that this act
shall in no way affect any proceeding heretofore taken to
procure a mandamus in case of petition filed under said
act.

2. All acts and parts of acts inconsistent with the pro-
visions of this act be and the same are hereby repealed,

and this act shall take effect immediately.

Approved April 14, 1896.

Changing Location or Improving.

CHAPTER 7s5.

An Act to amend an act entitled “An act to provide for
the permanent improvement of public roads in this
state,” approved March twenty-second, one thousand
eight hundred and ninety-five.
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BE 1T ENACTED by the Senate and General Assembly of
the State of New Jersey:
1. The eighteenth section of the said act shall be
amended so as to read as follows:
18. That if any property-owners or owner along any
road in any county of this state which has not been im- _
proved or is not undergoing improvement under the pre- s s i 2
vious sections of this act shall desire any section of any o Twprovement.
road in such county to be improved or to be changed in
location and improved, and are or is willing to contribute
the whole expense of such improvement, and provided
every owner of land upon that part of the road proposed
to be vacated under this act shall consent in writing to
such vacation, the supervisor of roads of such county
shall, upon the written request of such owners or owner,
make a plan of such sections of roads so to be improved
or changed in location and improved, in which will be
given the levels and distances, and also specifications
stating the materials that may be used and the manner
of using them ; and a copy of such a plan, location, change
of location, specifications and of any bids to do such work
shall then be submitted by such owners or owner to the
board of chosen freeholders, and if such board shall ap-
prove them and any change of location which may be
proposed, it shall then be lawful for such owners or owner
to accept any bid or bids so approved from among the
bidders, or at their own expense to proceed to build such
section of road according to such plan, location and speci-
fications, and such owners or owner shall have control JTues o have
of the expenditure of moneys used to make such im- *®**"**
provements, subject to the approval and supervision of
the supervisor of such county; and upon the completion
of the improvement to the satisfaction of the said super-
visor and said toard of chosen freeholders, and upon the
submission to said board of receipts showing full pay-
ment for materials furnished and work done under the
plan and specifications, such section of road so improved
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shall, if the board of chosen freeholders shall so declare,
thereafter be a county road, but otherwise shall remain
an ordinary public highway, and any and all portions
of any road now existing which may have been rendered
unnecessary or be superseded by the new road so con-
structed shall be vacated and abandoned as a public road
without other action or proceedings than the approval of
the board of chosen freeholders as hereinbefore provided;
and the said supervisor ‘shall be paid by the aforesaid
owners or owner the sum of ten dollars for making the
plan, the sum of five dollars for drawing the specifica-
tions, and the sum of five dollars for the supervision of
the work, and in case such supervisor is not a civil en-
gineer and actual survey is necessary, then such owners
or owner, at their or his expense, shall procure a survey,
which shall be subject to the approval of such supervisor,
which survey shall take the place of the plan before men-
tioned, and shall include all the new roads proposed to be
constructed and all the old roads proposed to be aban-
doned.
Approved March 23d, 1896.

Increased Power to Borrow,

An Amendment to an act entitled “A supplement to an
act entitled ‘An act to enable boards of chosen free-
holders to acquire, improve and maintain public
roads,”” approved March nineteenth, one thousand
eight hundred and eighty-nine, which supplement was
approved April ninth, one thousand eight hundred and
ninety-two.

BE 11 ENACTED by the Senate and General Assembly of
the State of New Jersey:

1. The first section of an act entitled “A supplement to
an act entitled “An act to enable boards of chosen free-
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holders to acquire, improve and maintain public roads,” ”
approved March nineteenth, one thousand eight hundred
and eighty-nine, which supplement was approved April
ninth, one thousand eight hundred and ninety-two, be
amended so as to read as follows:

BE 11 ENACTED by the Senate and General Assembly of
the .S' tate of New Jersey:

. In counties of the second class it shall be lawful to
raise a sum not to exceed four hundred thousand dollars,
for which bonds may be issued by the board of chosen
freeholders of any such county, under the act to which
this is a supplement or any supplement or amendment

thereof; provided, howéver, that if work under said act Proviso.

and supplements or amendments has already been done
to an amount exceeding said sum, bonds under said act
and supplements may be issued to an amount sufficient to
raise and pay for such work; and provided also, that no
county road bonds shall be issued to such an amount
as, in addition to existing debt, shall raise the debt of the
county for all purposes above three per centum of the
assessed value of the real estate therein; and in case any
such bonds shall be issued in excess of the limit afore-
said, all such bonds so issued in excess shall be void in
the hands of any person or party notwithstanding any
recitals therein or any representations that may be made
concerning the same; in case application has already been
made to the circuit court and a certificate shall have been
recorded and filed, as required by said act, such applica-
tion need not be repeated in case of any subsequent issue
of such bonds where the original certificate on file shows
that the new issue of bonds will not exceed three per
centum of the assessed value of the real estate in said
county as limited by this act.

2. The second section of said act be amended so as to
read as follows:

2. In any county of the second class wherein the board
of chosen freeholders thereof shall heretofore or mayio
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hereafter issue bonds under said act and supplements, that
such board of such county shall not use any of the money
so raised for any other purpose except to grade, macada-
mize or improve any road in any such county, under the
provisions of the act to which this is a supplement and the
several supplements and amendments thereof; provided,
nothing herein shall prohibit the doing of the necessary
repair of any road heretofore graded, macadamized or
improved by any such board or that may be hereafter
graded, macadamized or improved under said act and
supplements.

3. All acts and parts of acts inconsistent herewith be
and the same are, so far only as they conflict herewith,
repealed, and that this act shall take effect immediately.

Approved March 24th, 1897.

CHAPTER 100.

A Supplement to an act entitled “An act to provide for
the permanent improvement of public roads in this
state,” approved March twenty-second, one thousand
eight hundred and ninety-five.

BE 11 ENACTED by the Senate and General Assembly of
the State of New Jersey:

I. Any road or street, or section of road or street,
which constitutes the boundary line between two coun-
ties, may be acquired, improved and maintained in man-
ner provided for in the act to which this act is a supple-
ment.

2. It shall be lawful for the board of chosen freeholders
representing adjoining counties which are divided by any
road, street or section of road or street, to jointly meet at
such time and such place, in either county, as they may
agree upon, to consider and determine the question of
acquiring, improving and maintaining said boundary road
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or street, or section of road or street, according to the
provisions of said act, to the best advantage of the pub-
lic and the owners of property adjacent thereto; and to
that end the said joint board are hereby authorized to
prepare maps, plans and specifications, subject to the ap-
proval of the commissioner of public roads, for said im-
provement, which they shall deem necessary and proper
for said purposes; the said joint board shall have power
to employ a competent engineer or surveyor and such
other assistance as they may deem necessary, and upon
the completion of said maps, plans and specifications,
duplicate copies thereof shall be filed in the office of the
clerk of each of the counties affected thereby, and in the
office of the commissioner of public roads.

3. The said joint board may adopt a resolution direct-
ing the improvement, as provided for in said act, to be
made, and thereupon said joint board shall have full
power and authority to enter into contracts with respon-
sible persons for doing the work and furnishing the nec-
essary materials therefor; they shall advertise for propo-
sals in at least two newspapers published in each county,
for at least three weeks, and their contracts shall be
awarded to and made with the lowest responsible bidder
who will comply with the requirements of the joint board
and will give ample security for doing the work and per-
forming the contract, but said joint board shall be under
no obligation to accept the lowest bid, in which case all
other bids will be thrown out and new proposals adver-
tised for in the manner hereinbefore provided.

4. The said joint board shall, on the certificate of the
engineer and surveyor, and on such other evidence as they
may require as to the work done and materials used and
furnished for said improvement, order payments to be
made to the contractor or contractors in the manner pro-
vided in said act.

5. All costs and expenses incurred in the proceedings
hereinbefore authorized shall be borne and paid by each
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county in equal proportion, and the said joint board shall,
after the completion of ‘the contract and acceptance of the
improvement, divide the road into two equal sections, and
shall designate the section which each county shall main-
tain and keep in repair, and therefore each of said coun-
ties shall maintain and keep in repair the sections of the
road so assigned to it.

6. Said joint board may choose a chairman and secre-
tary and such other officers, and may make such rules for
government as shall be deemed advisable; the said joint
board shall have power to meet and adjourn from time
to time, and as often as in their judgment it shall be
deemed necessary to fully carry into effect the provisions
of this act; the votes of a majority of the members of
the board of each county voting separately shall be neces-
sary to decide any question, order, motion or resolution
which may come before the said joint board; the secre-
tary of said joint board and the engineer and supervisor
appointed shall receive such compensation for their ser-
vices as the said joint board shall, as aforesaid, determine
to be just and proper; the members of said board shall be
entitled to the same compensation as is allowed to
them as members of the board of chosen freeholders, and
shall comply with the provisions of and receive the bene-
fits from the act to which this is a supplement, as far as
the same is consistent and practical.

7. This-act shall take effect immediately.

Approved March 23d, 1898.

An Act to provide for the acquirement of turnpike roads
for free public use.

BE 11 ENACTED by the Senate and General Assembly of
the State of New Jersey:

1. Whenever there shall be presented to the state com-
missioner of public roads a petition signed by the owners
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of at least two-thirds of the land and real estate fronting
or bordering on any turnpike road, praying that said road
may be acquired for free public use, and setting forth that
they are willing that the peculiar benefits conferred on
the lands fronting or bordering on said road shall be
assessed thereon to an amount not exceeding ten per
centum of the entire cost of the said road, then the gov-
ernor shall appoint five commissioners from the county
or counties. through which the said road runs; the said
commissioners, when appointed, shall take an oath or ommisioners
affirmation faithfully and fairly to perform their duties,
and shall thereupon proceed to estimate and determine
the fair and just value of the said road, having given ten
days’ notice of the time and place when and where they
will meet to hear any representation in behalf of the said Hearings had.
corporation or of the board or boards of chosen free-
holders of the various counties through which the said
turnpike runs, or of the applying freeholders in the said
matter; said notice shall be served upon the president or Notice given.
other chief officer of said corporation, upon the director
or clerk of the said board or boards of chosen freeholders, -
and shall be published at least one week prior to the time
of meeting in one newspaper published in each county
through which said turnpike runs; such meeting shall be
adjourned from time to time at the discretion of the said
commissioners ; when the said commissioners shall have
arrived at a price or value of the said turnpike road satis-
factory to themselves they shall report the same to the
road commissioner, who may thereupon ratify the same
and report it to the board or boards of chosen freeholders
of the counties through which the said road runs, who
may thereupon purchase the same; and they are hereby
empowered to make temporary loans upon the credit of femporaty,
the said county or counties for the acquirement of the™**
said roads as aforesaid.

2. One-third of the cost of all roads so acquired under Cost
this act shall be paid for out of the state road appropria-
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tion; provided, that the amount so paid shall not in any
one year exceed the amount of twenty thousand dollars;
if one-third of such cost shall exceed the sum of twenty
thousand dollars, the said sum of twenty thousand dollars
shall be apportioned by the governor and the state com-
missioner of public roads among the counties of this state
in proportion to the cost of the roads acquired by them
for such year as shown by the statement of cost filed in
the office of the state commissioner of public roads; the
governor and the said commissioner shall, between De-
cember fifteenth and thirty-first in each year, certify to
the state comptroller the amount to be paid to each county
for such year, and the state comptroller shall thereupon
draw his warrants in favor of the respective county col-
lectors for the sums certified to as aforesaid upon the
state treasurer, who shall pay the same out of any moneys
in the state treasury not otherwise appropriated ; provided
further, that the cost of all turnpike roads acquired under
this act in any county in any one year, together with all
roads built or repaired, shall not exceed one-fourth of one
per centum of the ratables of such county for the last
preceding year.

3. On or before August first in each and every year
it shall be the duty of the board of chosen freeholders to
certify to the county board of assessors, either in the
annual tax budget or separately, the two-thirds of the
cost of all turnpike roads acquired so as aforesaid during
the year, and the county board of assessors shall include
the sum so certified in the county taxes assessed for such
year, and the same shall be assessed, collected and paid
over to the county inthesame manner and within the same
time that other county taxes are assessed, collected and
paid over; if a deficiency shall exist in consequence of

‘the receipt of less than one-third of the cost from the

state treasury, the board of chosen freeholders shall have
the authority to borrow on temporary loans to the
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amount of such deficiency until the next annual taxes
shall be assessed, collected and paid over to the county.

4. If the said road shall run through more than one If the xosd s in
county the petition to the state commissioner of public ©**?
roads shall be signed by at least two-thirds of the owners
of land and real estate bordering on said road in each
county before the governor shall be required to appoint
the five commissioners mentioned in the first section of
this act; and each of the said counties shall bear the ex-
penses of the acquirement of the said road in proportion
to the length thereof within the said counties, and all
proceedings after the appointment of the said five com-
missioners that may be required by virtue of this act shall
he had separately and independently id each of the said
counties.

5. Any road so acquired shall forever thereafter be a o i e

free county road, and the duty of keeping the same in taty.”

good order and repair shall devolve upon the county offi-
cers in like manner as heretofore provided for free stone
roads.

6. When the said turnpike roads shall have been so Bonefitsas

acquired the board of chosen freeholders shall apply to E’L'fﬁ‘{ggeﬁ'y""

the circuit court of the county for the appointment of it
commissioners to estimate and assess the peculiar benefits
conferred by such acquirement upon the lands and real
estate bordering on the road so acquired, of the time and
place of which application notices shall be given by ten
days’ publication in two daily newspapers printed and cir-
culating within the said counties, then by two weeks’
publication in two weekly newspapers printed and circu-
lating therein, at which time and place or at such other
time and place as the court shall designate, shall, without
unnecessary delay, appoint three commissioners, who
shall be freeholders, and residents of the county in which
the application is made, to assess the benefits aforesaid;
the said court shall have power to remove any commis-
sioner and appoint another in his place and also fill any
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vacancy that may occur in the office of any commissioner
at any time. ;

7. The said commissioners shall then proceed in like
manner as the commissioners apppointed to assess the
benefits conferred by the improvement of the public roads
of this state under and by virtue of an act of the legisla-
ture entitled “An act to provide for the permanent im-
provement of the public roads of this state,” approved
March twenty-second, one thousand eight hundred and
ninety-five, and the supplements thereto, and the report
of the said commissioners when filed and approved shall
be a lien upon the properties assessed in like manner, and
the said assessment shall be collected in like manner as
the assessment in'the said act last before mentioned.

8. This act shall take effect immediately.

Approved May 11, 1897.

Broad Tires.

CHAPTER 76.

An Act to amend an act entitled “An act to enable town-
ship committees to encourage the use of broad tires on
wagons and carts by a rebatement of taxes.”

1. BE 1 ENACTED by the Senate and General Assembly
of the State of New Jersey, That section one of an act en-
titled “An act to enable township committees to encour-
age the use of broad tires on wagons and carts by a re-
batement of taxes,” approved March sixteenth, one thou-
sand eight hundred and ninety-three, which reads as
follows : .

1. “BE I'T ENACTED by the Senate and General Assem-
bly of the State of New Jersey, That township committees
be and they are hereby authorized, when in their judg-
ment it is for the public good, to pass an ordinance allow-
ing a rebate of taxes for township or road purposes to all
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owners or possessors of wagons and carts used in said
township for transportation of goods, wares, merchandise,
produce, passengers, and for general farm, freight and ex-
press purposes, having tires of not less than four inches
in width; provided, the said rebate shall not exceed fifty
cents for each wheel in use in any one year,” be and the
same is hereby amended so as to read as follows:

I. BE IT ENACTED by the Senate and General Assembly
of the State of New Jersey, That township committees be
and they are hereby authorized, when in their judgment
it is for the public good, to pass an ordinance allowing a
rebate of taxes for township or road purposes to all own-
ers or possessors of wagons and carts used in said town-
ship for transportation of goods, wares, merchandise,
produce, passengers, and for general farm, freight and
express purposes, having tires of not less than four inches
in width; provided, the said rebate shall not exceed one
dollar for each wheel in use in any one year.

2. That this act shall take effect immediately.

Passed March 24th, 1896.

217
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APPENDIX C.

NEW JERSEY.

1. All road taxes are to be paid in money.

2. The office of overseer of highway is abolished.

3. The roads of a township are placed under the man-
agement of the township committee, and money may be
raised by township bonds for grading, macadamizing and
" improving the same; bonds to be authorized by vote at
the annual town meeting.

4. Under the County act, the Board of Chosen Free-
holders of any county may designate certain roads as
county roads, and improve the same by the issue of county
bonds ; townships to pay one-third of the cost.

5. Under the County State Aid law, whenever the
owners of two-thirds of the lands fronting on any public
road will undertake to pay one-tenth of the cost of im-
proving such road, the Board of Chosen Freeholders may
cause such improvements to be made, the State paying
one-third of the cost up to, at present, the limit of $150,-
000 per year.

Under the Township State Aid law whenever the own-
ers of two-thirds of the lands fronting on any public
road will undertake to pay one-tenth of the cost of im-
proving the same, the township committee may cause
such improvements to be made, the State paying one-
third of the cost, less the ten per cent., and the township
67 per cent., the township forever keeping the road in re-
pair.

6. Under the act for the acquirement of turnpike roads
for free public use, whenever the owners of two-thirds of

(219)
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the land fronting on any turnpike toll-road pray that said
road may be acquired for free public use, and that
they are willing to pay ten per cent. of the entire cost
of such road, the Governor appoints five commissioners to
estimate and determine the fair and just value of said
road ; after having arrived at such value, if the State Road
Commissioner ratifies the same, the board may purchase,
the State paying one-third of the cost and the county pay-
ing the balance, fifty-seven per cent.

LAYING OUT ROADS.

Receiving many inquiries how to proceed to lay out
roads, change location, etc., to save correspondence we
give the following quotations from the statutes. ;

Laying out Roads. by Freeholders afier General Election.

It shall be lawful for the Board of Chosen Freeholders
of any of the several counties of this State, when said
board deem it for the best interests of such county, to
lay out, construct and maintain public roads extending
through such county in any direction, to submit, by resolu-
tion, the question whether or not such. public roads shall
be laid out, to the electors of said county, at an election,
to be held at the same time and place of holding the gen-
eral election in and for said county for members of the
General Assembly of this State, by the same officers, but
in separate ballot-box, and if, at such election, a majority
of the electors shall vote “against public roads,” nothing
in this act shall apply or be effective in said county; but if
a majority of the electors vote ““ in favor of public road,”
then the board shall proceed as directed by the act entitled
“An act to authorize the board of chosen freeholders of
any of the several counties of this State to lay out, open,
construct, improve and maintain a public road therein,”
approved April 7th, 1888. P. L. 1888, page 397.
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LAYING OUT, VACATING OR ALTERING PUBLIC ROADS.
BY SURVEYORS OF HIGHWAYS. (Revised Stat-

utes, page 2828-119, Sec. 1.)

That when ten or more persons, being freeholders, shall
think a public road necessary, or any public road which
hath been or shall be laid out unnecessary, or any altera-
tion in such road necessary in any part of the county in
which they reside, it shall be lawful for the said persons to
make application in writing to the inferior court of com-
mon pleas of the said county, in open court, having given
previous notice for at least ten days of such intended appli-
cation, and also of the day on which such application is
intended to be made, by advertisements under their hands,
and set up at three of the most public places in the town-
ship in which the said road is proposed to be laid out,
vacated or altered, and if there be more townships than
one through which the said road may run, by advertise-
ments to be set up at three of the most public places in
each township; and the said court, when applied to as
aforesaid, on due proof being made that the advertise-
ments have been set up according to law, on which the
judgment of the court shall be final and conclusive, are
hereby authorized and required to appoint six of the sur-
veyors of the highways of the said county, ever having
regard to the appointment of the surveyors of the high-
ways of the township or townships where the said road
shall be so applied for to be laid out, vacated or altered;
provided, that no surveyor shall be appointed through
whose land the road may run, or who for any other
reason which the court in their discretion shall deem suffi-
cient, think ought not to be appointed ; and the said sur-
veyors shall meet at such time and place as the said court
shall direct, a copy of which appointment shall be served
on each of the said surveyors at least six days prior to the
time of their meeting ; and two of the said applicants shall,
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at least twelve days prior to the said time, sign and set
up advertisements at three of the most public places in
the said township or townships, setting forth the time
and place of the meeting of the surveyors agreeably to
the directions of the court, and designating the points or
places from and to which the said road is proposed to be
laid out, vacated or altered. (See Secs. 138 and 168,
post.)

VACATION AND RELAYING OF PUBLIC ROADS BY FILING
CONSENT WITH CLERK AND RECORDING.

138. Sec. 1. That whenever ten or more persons, being
freeholders, shall think any alteration of any public road
necessary in any part of the county wherein they reside,
by having such road or a portion thereof vacated, and
the same relaid or another road substituted therefor, they
may make application in writing to the inferior court of
common pleas of such county, or to one of the judges
thereof, setting forth in writing the road or portion
thereof as aforesaid which it is proposed to have vacated,
describing the same by courses and distances, and also
describing the road as it is to be relaid, or the road which
is to be substituted therefor, to which description there
shall be attached a map showing the location of the road
or portion of road to be vacated and the road as relaid,
or the road which is to be substituted therefor; and if
within ten days after such application shall have been
made as aforesaid, or if at the time of making such appli-
cation there shall be presented to said court or judge the
consent in writing of the owners of all the lands inter-
sected by such old road or portion thereof proposed to be
vacated, and of all the property intersected by the road
as proposed to be relaid, or by the road which it is pro-
posed to substitute therefor, and also the written consent
of the township committee of the township wherein such
road or roads do lie, that said application shall be granted,
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then it shall be lawful for said court or judge to cause said
application, with the accompanying survey, map and re-
turn, and the written consents of the owners of lands as
aforesaid, and of the township committee, to be filed with
the clerk of the county, to be by him recorded in the book
of roads for said county; and when said application and
other papers shall have been so filed, such old road or
portion thereof shall thereupon and thereby be deemed
to be vacated, and the road is relaid, or the new road sub-
stituted therefor, shall thereupon and thereby be deemed
and taken to be a public road.

VACATION OF PUBLIC ROADS BY CONSENT AND FILING

WITH COUNTY CLERK.

168. Sec. 1. That whenever ten or more persons, be-
ing freeholders, shall think the vacation of a part of any
public road necessary in any part of the county wherein
they reside, they may make application in writing to the
inferior court of common pleas of such county, or to one
of the judges thereof, setting forth in writing the road
or portion thereof which it is proposed to have vacated,
describing the same by courses and distances, to which de-
scription there shall be attached a map showing the lo-
cation of the road, or portion thereof to be vacated, and
if within ten days after such application shall have been
made as aforesaid, or if at the time of making such ap-
plication, there shall be presented to said court or judge
the consent in writing of the owners of all the lands by
such old road or portion thereof proposed to be vacated,
and also the written consent of the township committee
of the township wherein such lands do lie, that such appli-
cation shall be granted, then it shall be lawful for said
court or judge to cause said application, with the accom-
panying survey, map and return, and the written con-
sents of the owners of lands as aforesaid, and of the town-
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ship committee, to be filed with the clerk of the county,
to be by him recorded in the book of roads for said county,
and when said application and papers have been so filed,
such portion of such old road shall thereupon and thereby
be deemed to be vacated ; provided, that no portion of any
old road proposed to be vacated under this act shall ex-
ceed one thousand vards in length.
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APPENDIX D.

Number of tons of stone per mile required to build the follow-
ing depths and widths.

For the information of intending road-builders, we have com-
piled the following tables, which approximate the number of tons
of thoroughly-rolled stone necessary to construct each mile at
the designated depths and widths.

The basis is 3,000 tons of loose stone or 3,500 tons of com-
pressed stone for a road one mile long, sixteen feet wide and
eight inches deep. A road eight inches deep, when finished, will
have required at least ten inches of stone. It should be placed
in two layers of five inches each, and each layer rolled down to
four inches. Then the application of the three-quarter inch and
screenings will bring the road to the prescribed depth; for other
thickness the stone should be placed in proportion to the intended
finished depths.

An obervance of this rule will insure the contract thickness
for the road-bed, and save the sometimes necessary expense of
resurfacing before acceptance from the contractor.

A road 8 feet wide and 4 inches deep will require 875 tons of stone per mile:

“ 8 “ ; “ 6 “ 1’312% “ “ “«
« 8 “« “ 8 “ « 1,750 “ “ ¢«
2

« 8 “ “ 10 ““ “ 2,187% « “« I3
i« 3 “ “ 12 “ “« 2,625 I3 «“ “
; 9 e e 4 “« “ 984% “ « “
iz 9 “ “ 6 ¢ “ 1,476 9—16 «“ “« “
o 0 “ ‘“ 8 ¢« “ 1,968% “« « “
[ 9 “° [ IO “ " 2’460 15_16 “ 3 “
(i 9 « ‘_‘ 12 “« “ 2’953% i “ «

10 “ “ 4 ¢« “ 1,093% «“ “ «
[ 10 “ “ 6 “« &« 1,640% 143 “« il 13
« 10 “ “ 8 “ “ 2,187% “ “ «
¢ 10 “« 3 10 u “ 2;7343/8 “« ““ “«
i IO 13 [ 12 “ “ 3,281% [{3 “ ‘“

I5 3
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A road 11 feet wide and 4 inches deep will require 1,2034 tons of stone ﬁer mile
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A road 19 feet wide and 4 inches deep w1ll require 2,078%4 tons of stone per mile

3 19 3 € 6 “° 3’1 I7 3 I6 “ €«
1 19 13 o 8 [ 3 4,156A [ (3 £
P TR SHeaE g s« .
< 19 [ ‘“ 12 [ 13 6,2343/8 “" ‘" g
1 20 “ 13 4 i “"’ 2'187% [ ‘" “"
[ 20 “ 13 6 13 [ 3’281% 143 3 i“
13 20 “ “ 8 13 [ 4’375 “° 3 €@
13 20 [13 [ IO “ 3 5,4689,2 3 3 [
3 20 13 [ 12 13 " 6’562% 3 [ ““
TABLES.

As many persons interested in the construction of stone roads
are asking questions about their cost, we inclose a table to show
at a glance the number of square yards at different widths in a
mile of road; also the cost at different widths and various prices
per square yard. Any variations from these prices can be quickly
ascertained, by adding, subtracting, multiplying and dividing, for
a less or greater width. For example, a road eight feet wide has
4,603 1-3 square yards in one mile. Nine feet wide would be
obtained by adding one-eighth of that number of square yards;
for seven feet wide you would subtract one-eighth of that number
of square yards. For twice that number of feet you would mul-
tiply by two.

SQUARE YARDS IN ONE MILE OF"

8 feet m w1dth ................................... 4,603 1-3 square yards.
10 S e S S e 5,866 2-3 ”
12 o A o s s s e G M et T RS R 7,040 i

14 B S RO LR R, (i o 8,213 1-3 %

16 s B e ot i s v e 9,386 2-3 e
18 SEINRAEY 5o L s i SR N 10,560 %

8 feet wide, or 4,693 1-3 square yards AL 25C DEL FALRS o yen e sn $1,173 33 1-3
10 = 5,366 2-3 25cC. R e 1,466 66 2-3
12 i 7,040 - 25c. SRR 1,760 00
14 &5 8,213 1-3 £ 25¢C. T e o A 2,053 33 1-3
16 - 9,386 2-3 i 25C. RN T, 2,346 66 2-3
BB WY 10,560 3 ek SRR P oty 2,640 00

8 ™ 4,693 1-3 B 30c. e R $1,408 00
10 3 5,866 2-3 o 30c. R el 1,760 00
12 i 7,040 5 30c. AR T 2,112 00
14 £ 8,213 1-3 % 30c. A e ey P 2,464 00
16 £ 9,386 2-3 ¢ 30C. HE A S e 2,816 00

18 ' 10,560 % 30¢. g et vi v 3,168/ 00
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8 feet wide, or 4,603.1-3 square
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8
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8
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8
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8
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8
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12
14
16
18

8
10
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5,866 2-3
7,040
8,213 1-3
9,386 2-3
10,560

4,603 1-3
5,866 2-3
7,040
8213 1-3
0,386 2-3
10,560

4,603 1-3
5,866 2-3
7,040
8,213 1-3
9,386 2-3
10,560

4,603 1-3
5)866 2-3
7,040
8,213 1-3
9,386 2-3
10,560

4,603 1-3
5,866 2-3
7,040
8,213 1-3
9,386 2-3
10,560

4,603 1-3
5,866 2-3
7,040
82131-3
9,386 2-3
10,560

4,603 1-3
5!866 2-3
7,040
8,213 1-3
9,386 2-3
10,560

40c.
40c.
40c.
40c.
40c.
40c.

45c¢.
45c¢.
4sc.
45c.
45c¢.
45c¢.

50c.
50c.
50C.
50c.
50c.
50c.

55¢.
ssc.
ssc.
s5¢.
55¢.
55¢.

yards, at 35c. per yard.........
«“ 35(:. “

-35¢.
35¢.
35¢.
35¢.

$1,642 66 2-3
2,053 331-3
2,464 00
2,874 66 2-3
3,285 331-3
3,606 0o

$1,877 331-3
2,346 66 2-3
2,816 00
3,285 331-3
3,754 66 2-3
4,224 00

$2,346 66 2-3
2,033 331-3

$2,581 331-3
3,226 66 2-3
3,872 00
4,517 331-3
5,162 66 2-3

$3,050 662-3
3813 331-3
4,576 0o
5,338 66 2-3
6,101 33 1-3
6,864 00



8 feet wide, or 4,603.1-3 square yards, at 70c. per yard
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5,866 2-3
7,040 .
8213 1-3
9.386 2-3
10,560

4,693 1-3

5:866 2-3

7,040

8,213 1-3

9,386 2-3
. 10,560

4,603 1-3
5’866 2_3
7,040

8,213 1-3

9,386 2-3-

10,560

4,693 1-3
5,866 2-3
7,040
8,213 1-3
9,386 2-3
10,560

4,603 1-3
5,866 2-3
7,040
8,213 1-3
9,386 2-3

10,560

4,603 1-3
" 5,866.2-3
7,040
8,213 1-3
9,386 2-3
10,560

4,603 1-3
5,866 2-3
7,040
8,213 1-3
9,386 2-3
10,560

@

13

“«

“«

70c.
70c.
7oc.
70oc.

_ 70c.

75¢.
75
75C:
75¢.
75¢.
75¢.

8oc.
8oc.
8oc.
8oc.
8oc.
8oc.

85c.
8sc.
85c.
8sc.
8sc.
8sc.

€@

$3,285 331-3
4,106 66 2-3
4,928 00
5,749 33 I-3
6,570 66 2-3
7,392 00

$3,520 0o
4,400 00
5,280 .00
6,160 00
7,040 00
7,920 00

$3.754 66 2-3
4,603 33 1-3
5,632 00
6,570 66 2-3
7,500 33 I-3
8,448 00

$3,989 331-3
4,986 66 2-3
5,084 00
6,081 331-3

" 7,978 662-3
8,976 oo

$4,224 0o
5,280 00
6,336 00
7,392 00
8,448 oo
9,504 00

$4,458 66 2-3
5,573 33 1-3
6,688 oo
7,802 66 2-3
8,017 33 1-3

10,032 00

$4,603 331-3
5,866 66 2-3
7,040 00
8,213 33 1-3
0,386 66 2-3

10,560 00
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TABLE FOR GRAVEL.

Table showing number of cubic yards of gravel required in the construction of one mile of gravel road, of widthsvarying from 6

feet to 20 feet, and depth from 6 to 12 inches.

cubic yards of loose gravel required to make the within depths of compact gravel.

The within quantities should be multiplied by 1 to give the number of
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