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Tﬁis'ieport details the results of a study to develop the
production techniques, equipment, and handling procedures necessary
for the'impioVement of thé quality of hot bituminous type winter
“pothole patching material, The'study was conducted during two
.wiﬁters (1975-76‘and 1976-77) and at. three different‘locations through-
out New Jerséy (Woodbridge, Ridgéwood,:and Newark). |

The principal m#terial inVestigated was hot plant mii sufface
course material (meeting Addenda A Mix #5 grading) produced iﬁ
Department ownedchConnoughay portable pugmill mixers.

Overall, this hot material revealed a greater duraﬁility and
increased resistancé fo failure than did previously investigated cold
- patch matérials. To obtain this lével‘of quality, certain equipment
modifications and changes in 6pefa£ing procedures which are‘discussed
in detail in the report, have to he‘ﬁndeftakeﬁ. llowever, fo obtain
the ohtimuﬁ patch durability, mineréipfilléf should be added tb the
nix aggfegateS»and fhe hot material should be transported in a heated
trailer. Extensive 1ab tésfs_were conducted to obtain the properu
mix design ratio fbr'the aggrégéte$‘and ésphalt cement.content.

o A survey was made of the,ésphélt»piﬁnts in New.Jersey asking
‘whether fhey Qou1d reméin‘opeﬁ during the winter months to supply
[mqintenanéejéfews with hot material. The tabulated resﬁlts of the

sdryey‘are'inciuded.

| An economic investigainn into the feasibility‘of the Départ-
“ment owning and operating’a‘druh dryer‘mixer asphalt plant waé'undep—

taken. This analysis was extended to include a comparison of all



ABSTRACT (CONT'D)

the aiternate methods of obtaining hot mix available to the Department.
The methods considered were: mix produced through the Departmént's
McConnoughay mixers, open commercial aspﬁalt plants, and a user
operated drum dryer mixer plant,

The operating manual for the McConnoughay mixer was also updated

and revised. A copy is included as an Appendix to this report,
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CONCLUSIONS

Based on the inf&rmation and experience gained in this research
the fbllowing'concluSions can be offered:

1. The McConnougha& hot mixed patches are»very durable as
compared to prev1ously studied cold mix patches. |

’2;' With proper tra1n1ng and guldance of operatlng personnel,

a typ1ca1 McConnoughay mixer can produce quality hot patch material.

3. Before the desired level of product quality can be obtained
with the McConnoughay unit, a number of changes in the operating
procedure and equipment'modifications have to be made.

4, It is more cost>effective to utilize open asphalt plants
when available within a travel radius of 20 miles than for the
Department to produce its own material with a McConnoughay mixer.

5. Although insufficient field data was obtained t§ determine
the MC-800's performance characteristics under all winter type
conditions, nothing detrimental to its use as.abreplacement for
RC-800 was evidént during the period (April to May) evaluated.

6. Heat loss of the hot pétching mix iﬁ a significant problem
during the winter months,

7. Plaéing the hot patch-in}a‘heated storage trailer increased
the patch life. |

8. Adding mineral filler to the mix improved patch durability,

9. Based on an analysis of costs and production capabilities
the u§e of a drum dryer mixer plant was found to be more cost
‘effecvtive than operating a McConnoughay mixer.

10. A consideration of equipment and installation costs

vii



CONCLUSIONS (CONT'D)

indicates the additioﬁ of an asphalt cement storage tank and metering
system to the McConnoughay pugmill is too costly for the low
- McConnoughay output achiévable. |

| 11. Laboratory resuits showed that a 1:1 ratio of sand and
stone with 5% mineral filler mixed with 5.5% asphalt cement produced

the best overall mix.

viii
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RECOMMENDATTONS.

A. General

1. Efforts to obtain hot mix from commercial suppliers for
winter patching operations should be increased. In this vein, it is
proposed that during the summer of cach year heetings with the asphalt
industry bc held to establish which plants might remain open during -
the winter months. This information‘should_then be combined with
anticipated materials needs to develop special supply contracts for
“hot mix covering only the winter period. Our current procedure 6F
'annual'contracts does not'ihsure the-cohtracting'of suppliers who will
continue production through the winter. Also, by freating the winter
Season scparately mdre plants might be indﬁccd to stay open as they:
could include the higher winter operatingAcosts in their bid prices.

2.. Further investigétidn into the actual field operation of
- the drum dryer mixer plants should‘be'undértaken. ‘More information
is needed on their winter operatioﬁ,chéraéteristics befbrela purchase
should be confemplated.

3. Additional insulated/heated'ﬁtoragé unitsfshould_bg
purchased to increase the present fieetvto at least one pervyara that

has hot mix available during the winter, whether produced in a

 McConnbughay: ‘prigmi I icked up ‘at

4. The use of cold patch material f vould- be

discontinued S i it dul vine: dn cerestiobtd 91 mod onl

oht A A §iieast b t@l¥iEng Indtle plam Powhiﬁin«’ﬁwffpbvh ore patchmp
,5; At least 5 more yards should switcﬁ to S@é&%ﬁ ﬁ@tv;ﬁe

.nevawiﬁter‘s-operation to‘obtain a‘iarger data base from wﬁiéhftg‘

judge its performance characteristics. The safety benefits of using

ix



the MC-800 rather than the RC-8OO curreﬁtly employed warrants its
further evaluation. | |
o 6. Mineral filler should be added to the McConnoughay mix.

7. The mix design ratio used should be 1:1 of sand and stone.
with S% mineral fillef (1 bag per batch) mixed with 5.5% asphalt
cement (8;S gallons per batch).

8. In order to obtain the desired levél of product quality
with the McConnoughay mixer, the following changes in operating
procedure should be incorporated:

a. 01d McConnoughay's, without thevasphaitvinjectioh,_should

only'be used to reheat cold patch. |

b. The asphalt tank should only be replenished before

starting to mix patch, |

c. The aggregate must be dried properly before mixing with o B |

asphalt. | |

d. The McConnOughay should not be used as é batch plant

attempting to supply several crews.. .

e. Minor spare parts should be readily aVaiIggT;?ﬁ”

f. A program should be initiated to test the asph#ltic oil.
Before being accepted for delivery; |

g. A clean supply of 55 gallon drums Qsed for storage of.thé
asphaltic oii should be purchased. |

'h. The sand and sfone éggregates should be premixed.

i. The McConnoughay should be located adjacent to the premix

_stockpile.



j. A policy should be established whereby the McConnooghay
perator could start work one hour earlier. H
kf A better repair pollcy for the McConnoughay pugm111
should be 1n1t1ated
1. Spent fire ext1nqu15hers should be replaced‘more quickly.
. m. A permanent operator»shoold‘be assigned to the McConnoughay.
n. The asphalt pump has to be calibrated individually.
9. Overnight storage of hot material in the heated trailer
should be avoided. | |
10, Hot-patching matorial hoving a temperature‘oftleSS thoh'
150°F should not be used for pothole repairs. |
'11, The revised operatlng manual should be adopted by the
Department and copies dlstrlbuted to every McConnoughay operator and
his foreman.
, 125 A t:oining program should be initiated to introduce the

operators to the new modifications and operating procedures.

'B. Proposed Equipment Modifications to the McConnoughay Mixer:

The  following modifioations to the‘MoConnoughay are recommended
to 1mprove the overall operat1ng eff1c1ency. Some are minor, others
arevmaJor mod1f1cat10ns. Our research has shown that if maximum
'productiVity is to be obtained from this machine, a certain amount
of expend1tures on equlpment improvements will be necessary.

1.‘,Exten51on wings ‘should be added to the hopper. This will
'enable a front end looder to charge the hopper with_aggregate rather v
“than héving it shoveled in By hand. Plans for the extension w1ngs.
are avaxlable from the Bureau of Equipment. |

2, fWhen the hopperjextension wing walls are mounted, it will

be necessary to first reverse the location of the hinge rod for the

U xi



hatch cover. Without this reversal it would not be possible to remove
the hatch door without removing the extension wings.

3. A small chute (steel plate) should be mounted at the exit

gate so that as material is being discharged from the pugmill, it will

fall down this chute into the front end loader and not straight down
onto thé’grdund. | | |

4, The gaie valves on the asphalt supply linevshouid‘be ré-
placed with ball valves which requiré oﬁly a 90° turn of the handle to
open or close. ‘, |

5. Electric band type heaters'fhat wfap around a SS gallon
drum should be purchased to heat the asphaltic @aterial so that it
will flow faster. Depending upon the availabiiity of an electric
dﬁtlet, the heated drum should either be placed on top of the
asphalt tank for direct charging of the tank or in a shed for ehptying
into five gallon_pails which can be dumped in the taﬁk.

6. Direct reading dial type asphalt thérmometerﬁ should be
given td every yard with a McConnoughay mixer,' Since the mix quélity
depends to a great degree on the mix femperature,'the pugmill )
operator should have this item availabie for proper'control of
~mixing operations, particuiariy mixing time,

7. The heated asphalt tank is unlined énd the supply lines
vare not insulated or jacketed, which results in a high tempefaturé
loss for the'asphalt. Therefore, to reduce this heat loss, the tank»
should be lined or double-walled and all the sup?ly linés; including
_the pump, should be either jackéted of wrapped hith-an insulating

material,

o Xxii
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8. Small ball valves should be installed near the fuel pump
and supply fank to provide a positive, quick shut off in case of lineb‘
breakage or fire. The vaIVeé presently installed should bé used only‘
to regulate-the amount of fuel supplied to the burners.

9. There is no drain hole on the pugmill. Rain and snow
easily enter thiough the hopper opening. A 2" - 3" diameter plug
should be installed on the bottom of>the pugmill, When not in use,
it woﬁld be left off to allow water to dfain. Wheﬁ using the machine,
it wOuld be éapped. In the winter mqntﬂg, water that enters the pug-
mill collects on the bottom and freezes. It is both time consuming
‘and damaging to the equipment to remove the ice which can be up to
1 foot thick in places.

IQ. For safety purposgs a longer hose should‘be installed on
‘the asphalt tank.Surner so that it can be lit on the grouhd.

11. The present asphalt‘tank thermometer is situated just
above the tube that supplies the heat to thé asphalt, It does not
give a gobd'fepresentéfion of the température of the asphalt in the
tank. Eitﬂer the thermometer sﬁould be relocated to a better position
or a magnetic surface thermométer supplied‘so that the temperature
could be monitored at mofe»than one 1ocatioh.

12, A small open top‘contéiner is welded on the left side near -

the rear of the McConnoughay, i;'has no abparent function. However,

being in that location it often fills to the top with water and

freezes. Either this item Shouid be removed or a drain hole put in it.

C. Modification Expenses:

It is eétimated that the above equipment modifications would

cost approximately $700 to $800 including installation charges per

xiii



~ unit.
Outside of the hopper extension, the discharge plate, and the
cradle to mount the asphalt tank on top of the unit, which have to be

fabricated, the rest of the modifications require standard commercial

'itemsvwhich should be obtainable locally.

Item Quantity per Machine
Ball valve 1 1/4" brass 1
Ball valve 1 1/2" brass 2
| Thermometer, dial 0-350°F _ 1

xiv



I. INTRODUCTION

A, Specific Aim:

The purpose of this investigation was to develop the production
techniques, equipment, and handling procedures necessary for the
improvemeﬁt of the quality of hot bituminous type winter pethole
patching material. It had been expecfed that this effort would re-
sult in an increase in patch durab111ty and an increase in the effi-
‘ciency of productlon over the present method used at local ma1ntenance
yards., |

The scope of this project was limited to production of hot
bituminous materials to repair potholes developed during the winter
season when the regular asphalt plants are usually closed. Production
of the material to repair such fa11ures is presently accomp11shed
with McConnoughay mixers under prevailing adverse conditions, such as
near or below freezing temperatures. precipitation in the form of

rain or snow, and with water soaked aggregate.

B. Objectives ofithe Study:

To achie?e the desired end result, the following objectives
were established for this study:

1. Develop’the‘equipment and method of procedure necessary to
increase the,efficieney ef operationeandbthexquality of the mix
produced by the McConnoughay mixer.”T>‘v o

“2 Determine the quantlty requ1rements of sand, stone, flller,
and asphalt to obtain a su1tab1e mix based on laboratory tests,

3. Determlne if arrangements could be made with any asphalt

plants‘in the state to remafn open during the winter months,



4, Obtain operating charactefistics of the heated trailer
unit for transporting and short term storage of hot mix material,

5. Determine if‘a small (10 to 40 tons/hr,) drum dryer type
plant would be more economical to own and operate for production of
hot material than the present system utilizing the McConnoughay

pugmill.

C. Background:

While it had been proved in a previous research study(l) that
hot bituminous‘material is an improvement over‘the-alternate - cold
patch materials, the present methodldf operation leaves'a lot to be
desired.

| The présent method of producing hot bituminogs material in
the McConnoughayipugmill not only is time Consuming, but results in
a mix which varies from batch to batch. I |

Tﬁo men shovel the aggregate from the dump body of a truck
into the McConnoughay hopper. One shovels sand, the other stone.

To obtain the "pro?er" proportioning, each man counts the number of
"shbvels-fﬁll" thrown into the hopbef, stopping when a predétermined
number-is féached.- It is usually left up to the man shoveling to
deterﬁine what a "shovel-fuli" represents, |

The quantity of asphalt injected into the ﬁix_is measured by
‘means of a gallon meter and is usually kept constant for eacﬁ batch.
Sincé there is no way4of,yeighing fhe amount of aggregate in the pug-

mill, too much shoveled in would result in a mix with a low asphalt

| (1) Indahl, G. et al, Pavement Patching Techniques and Materials,
- New Jersey Department of Transportation, Report No. 75-010-7742,
1975, :



3.
content and conversely, for a mix with too little aggregate, a high
asphalt content will occur. |

Therefore, it seems likely thaf with the proper proportioning
equipment and operating guidelines, the efficiency of operating the
McConnoughay pugmill sﬁould be increaéed and a more uniform product
with greater durability should be produced.

On the other hand, few maintenance yards have use of a McConnoughay
pugmill and have to rely on the normally available.cold patch material
for, to date, practically‘ail asphalt plants are closed during the
winter months. Also, based on another conclusion from the previous
study (1), even if hot plant‘mix was obtainable, a heated or iﬁsulated
storage container would be necessary to transport the material as it
must be kept hot to be effective.

However, the Department had purchased five heated storage

trailers that were available for use during the winter of 1976-77 in

~ transporting hot mix produced in a McConnoughay pugmill or from an asphalt

plant. Also included as part of the original study was a survey of
all asphalt plants in New Jersey to determine if any would be
intefested in supplying hot plént mix during the winter. Figﬁres 1
and 2 are copies of the cover letter and questionnaire that were sent
to the asphalt plants, |
At the conclusion of this research effort, it was anticipated
that procedures would have been developed whereby an improved hot
bituminous patching material could be made available during the
winter months to the maintenance crews. This would be possible either
by crews making the mix in their own small pugmill or by picking up
the material at a nearby asphalt plant where arrangements have been
made to stay open (depending upon econdmickand logistics study of éach

location),



II. METHOD OF PROCEDURE

A. General:

The study required a time span of two years to complete.
During the first phase of the study, an investigation was made into
the present McConnoughay operations and how they could be improved
through equipment modifications and changes in the operating procedure.

As part of this research effort, laboratory tests were under-
taken to obtain a suitable mix design ratio and to determine the
physical characteristics of the production mixes. Also deVeIoped
was an updated, revised operating manual for the McConnoughay mixer.

The second phase of the study was concerned with evaluating
alternate means of obtaining hot winter patching material, such as
utilizing an open commercial asphalt plant and a state owned and

operated drum dryer-mixer type plant.

B. Field Tests:
As part‘of the first phase, a preliminary investigation of the
McConnoughay mixer was conducted during the winter of 1975-76 at the

Woodbridge Maintenance Yard, which had previous experience with the

a~

McConnoughay. The operation was monitéfednéﬁg”analy;ggé any important

operating characteristics or problems ﬁg¥gd,iandrprogécfion samples
» ' : ‘ ’ *“:iiﬁ§%%m
taken for lab tests. ‘ ’ T T

Aftef preliminary observations Qér;wcaﬁiied out at théb
Woodbridge Yard, it was decided to conduct the intens;ve;equipment
modification and field testing phase at a yardiwhich had minimal
previous exposure to the McConnoughay mixer. Of a number of possible

sites, the Ridgewood Yard was chosen.



There were many factors that led to this decision. First,
this yard hadn't any previous operating experience with the McConnoughay
mixer and there weren't any preconceived notions on how it should be
operated. Second, during a previous research study conducted there,
the foreman was extremely cooperative and showed a willingness to
experiment. Third, there was a familiarity with that section of
Route 17 developed from the previous study.

For the winter of 1976-77 a new McConnoughay mixer was assigned
to the Ridgewood Yard and various equipment modifications were made.
The field tests were conducted here. Trialbpatches were placed
utili:ing hot patch material obtained from Ridgewood;s McConnoughway
mixer. Problems in the production and patch handling phases of the
operation were recorded. The patches were monitored to obtain their
related life, Some of the modificatioos to the present McConnoughay
system that were inveetigated were adding mineral filler to each
batch,'replacing the RC-800 aephaltic oil with MC-800, end trans-
porting the hot mix to the job site in an insuloted/heated storage
trailer,

While these field tests were being conducted at Ridgewood,
observations of Newark Maintenance Yard's opefation were also being
made. Their operation was analyzed, problem areas recorded, and the
output sampled for lab testing. }

The specific details of the method of procedure'for the field
test portion of the study were as follows:

1, Study Location:

To carry out the final field evaluation phase of this study a
14 mile section of Route 17 in tﬁe vicinity of Paramus with an

average two way AADT of approximately 60,000 was chosen as the field
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test site for winter of 1976-77 (See Figure 1). Route 17, in this

area, varies in width from two to three lanes in each direction and

£

from portland cement concrete pavement to'pdftland cement concrefe
overlaid with bitumihous concrete to 100% bituminous‘concrete.

All patching materials for the Route 17 test area were suﬁplied
from the Ridgewood operation. Two other patch production sites, |
Woodbridge andrNewark? were aléo evaluated during the study. However,
no field tests were conducted with materials from Woodbridge or
Newark McConnoughay units, Only sampleé Qere taken df theirvoutput
for laboratory tests; |

2, Mdnitoringﬁ

A reseafch technician was present whenever a hole was pgtched B ' *
by thé maintenance crew assigned to the research study. His function |
was to fill out the data sheet (Figuré 2) fér each hole, noting the
hole condition, weather and material-téchniqués used. In addition, he
was respoﬁsible for the numbering of each patch in sequential order,
and supervisihg the installation of éach_material and the‘application :
of each techniQue making sure that the propér‘proéedure was used.

Placing a serialized number on the pavement adjacent to the
~ pothole and on the data sheet insured proper identification of the
patch, It also facilitatedvan accurate locating of the patch during
sﬁbsequent performance surveys. When the technician later examined
the particular patch, he would rate it as to its degree of failure
‘and recérd its condition on the back of the data sheet along with , s
the rating daté. | |

As each patch failed,‘thé technician removed the appropriate'»‘
data sheet and transferred the information to a data processing form

for the keypunching of a computer card.
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A weather métrix listing the sndwfall, precipitation, and
freeze-thaw cycles for all possible combinations of placed and failed
dates was developed using U. S. Department of Commerce climatological
data taken from the nearest weather station io the patéhed’area.

A technician would transfer the individual weather data from
the weéthef matrix to the data processing form for each patch placed.

3. Data Collection: |

a; Information recorded on the data sheet fFigure'Z) for each
patch series at time of inStallationrwere:

1) Date, route, lane (outside, center, inside, north-
bound, southbound, etc),‘pavemgnt types, milepost,
municipality, county, and other references to
determine location of patched pothole.

2) Ambient air temperature.

3) Relative moisture condition in pothole (dry; water in
hole, snow, ice).

4) Relative moistﬁre condition of surrounding pavement
(dry, damp, wet, snow, ice).

5) Weather (clear, overcast, raining, snowing).

6) Source of control mixture (sample to be taken for
testing); |

7) Description of experimentalvpatéh,ﬁaterial (sample
to be taken for testing).

8) Temﬁerature of mix from thé McConnoughay portable
mixer (when used), |

b. Data obtained affer installation for evaluation and analysis
of each patch series were:

1) Two way AADT volumes.

£
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Figure 2

Data Sheet for Monitoring of Patch Life

POT HOLE EVALUATION SHEET

DIRECTION LANE \ ROUTE 17

NORTHBOUND m INSIDE [ ‘HOLE No.__ 2. 65
SOUTHBOUND [ ] OUTSIDE M MmILEPOST 19,
EASTBOUND [ ] | oate_3/3 /77

WESTBOUND [ ] AIR TEMP. 47

MOTSTURE CONDITIONS

 WEATHER POT HOLE - ; SURROUNDING PAVEMENT

'CLEAR ly_] ~ DRY m | DRY w |
OVERCAST [} WET J wer ]
RAINING ‘[_—__[ WATER IN HOLE [ ] sxow ]
ssowne [ ssw  [] 0 IcE ]
TYPE OF PAVEMENT MATERIAL - METHOD
CONCRETE [Xj  Reso0 11 HEATED TRAILER [ |
srrowmvous [ wimi e [ OPEN DUMP )
OVERLAY ] WITHOUT FILLER M | TACK § TAMPER  [X]
MC 800 1:1 OTHER O

WITH FILLER 'D-

WITHOUT FILLER [ ]

'DATA TAKEN BY ﬂ A g#-
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2) Percenfage of total truck traffic.

3) Number of days to failure of fhe experimental and
control pétch. Eéch'experimental and confrol patch
wa$ inspected>at'1éast once a ﬁeek aftér being piaced

~and the condition of each patch noted on the data |
sheet, The inspection continued until either a
failure was observéd br'the moﬁitoring phase'was
_conéidered,ended. A patch was considered to have
failed when the pothole had to be‘repatched;

4) U.‘S. Department of Commercé climatologicai data from
the nearést weather station‘to the patched area was
Qﬁtained for the time period from installation to
failure. .Such items as daily pfecipitation, daily
temperature (maximum and'mihimum), and daily} snowfall
was used in thé analysis,

5) Cogt records of experimental materials and control

| mixes was maintained. Man-hours and special equipment

required in excess of that normally used for the

controls was also recorded.

C. Laboratory Tests:

Duringbthe summerrand‘fall-of 1976, extensive léboratory tests
were conducted to determine the quantity reqﬁifements of sand, stone,
fillgr, and asphalt necessary to obtain a suitable mix. The
facilities used were the Bureau of Quality>Control's Trenton and -

Freehold material testing laboratories. Various sample mixes of

differing sand/stone ratios, filler content, asphalt percentage and



source of sand and stone were tested as shown below:

Mixture Variables

Sand/Stone Ratio:

Mineral Filler Content:

Asphalt Cement Percentage:

Sand Source:

3/8" Stone Source:

-11-

Levels of Variables

1:1 and 1:2
None and 5%
4% to 6%

Brickwall Sand and
Lakehurst, N. J.

Somerset Crushed and
Stone ’
Bernardsville,
N. J.

Lockhart Sand
Burr Mills, N. J.

Glasgow Quarries
King of Prussia,
- PA,

The following tests were performed on the sample mixes:

1., Stability and flow of Marshall specimens

2. 'Percent of air voids

3. Density

4, Aggregate gradation and bitumen content. .

" The sand/stone ratios used were limited to those that would be

easily mixed together by a front end loader operator., Therefore, 1:1

and 1:2 were chosen (one bucketfull of sand to one of stone or one

~ of sand to two of stone) in place of exacting ratios like 43%/57%.

Besides the mix design tests, samples were taken of the

- McConnoughay production mixes of the various yards investigated for

laboratory analysis. Representative samples were taken and sent to

~ the Trenton Materials Laboratory for aggregate gradation and residual

bitumen content analysis. Also, Marshall specimens were molded to

obtain the mix Marshall strength and flow values.
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D, Evaluation of Alternate Methods:

Included as part of the second phase of this study was an
‘economic analysis of drum dryer mixer asphalt plant that the
bepartment would own and operate. Cosf figures, estimated yearly
maintenance, and operating characteristics were obtained from area
rebresentatives of the various manufacturers of the drum plants.

" Field trips were made to observe the éctual operation of two néarby
drum plants,in Long Island, New Yofk.

A great potential source of hot winter mix exists in the
numerous commercial asphalt plants throughout the state, if they-cquld
be persuaded to remain open. To detérmine if any.wouldlbe interested
inisupplying hot plant mix during the ﬁinter months, to nearby
maintenance crews, a survey was conducted of all the asphalt plants
in New Jersey. | | '

To aid inbdeéiding which 6f the various;production‘methods
investigated to obtéin hot patching material dﬁring the winter
months is most advantageous, an economic analysis of the methods
studied was undertaken, |

Cost data for the equipment, the manpower, and the material
‘requiremeﬁts were obtained, Avérage waiting and'operating times for
the men and equipment were developed based on the informatioﬁ
obtainéd from the daily reports madevout duringjfhe production phase
of the study.
| This déta wasvused to obtain the tonnage cost figufes for the
McConnoughay mixer, a drum dryer mixer planﬁ, andvan open commercial

asphalt plant.

©

-

-
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IITI. Results and Discussion

A.. Evaluation of McConnoughay Operations:

1. Woodbridge Maintenance Yard:

Preliminary investigation of the McConnoughay operation was
condﬁcted at the Woodbridge Maintenance Yard. Of all the yards in
the state this one was judged to have thevmostleXperience with the
MéConnoughay mixer,

At Woodbridge a premix of sand and stone is used for charging
the McConnoughay mi#er. A froht end loader mixes the sand and stone
on an asphalt pad - one bucket of sand to one bucket of stone. The
loader operator mixes the sand and stone until it appears to be
uniformly mixed. Then it is placed and s¥ored in a vacant salt bay
to keep it dry. ‘The resultant mix obtained by this method is a
fairly uniform 1:1 mixture.

To load the McConnoughay mixer with aggregate, a fronf end
loader puts about 3-4 buckets full of premix material on the back
of a dumb truck, which is in turn driven to and backed up agaiﬁst
the pugmill's charging hopper. Two men then climbed into the back
of the truck and shoveled 25 + "shovels-full" each into the hopper.

‘In all types of weather, tﬁo men were shoveling in material
while the loader sat idle. This would have been an‘ideal_candidate
for the addition of wing walls to extend the hopperrand enable a
front end loader to charge the pugmill. However, to accomplish
this in the particular yard involved would have meant moving4the
McConnoughay mixer closer to the premix‘stoﬁkpile to minimize loader
travelling time. The McConnoughay mixer and the stockpile were |

at opposite corners of the yard.
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A skillgd operator was aésigned to iun ﬁhe McConnoughay mixer.
He appeafed to have the equipment's operation down to a fine science
and kept the machine in very good ﬁechanical repair. This was evident
in the type of patch m#terial broduéed; sample analyses confirmed that
the mix was of fairly uniform quality. (Only gfadation and asphalt
content analyses were made. No samples for stability evaluatidn were
,taken;)

However, there was one significant problem with the Woodbridge
operation. None of the RC-800 samples taken from the tank and the
‘ storége drums could meet the required specificationskwhen tested in
the laboratory. This problem was to plagﬁe each of the three yards '
where samples were taken (Woodbridge, Newark and Ridge&ood) - no
sample would pass laboratory‘tests, for they were‘contaminated by a
foreign substance. In Woodbridge, the substance could have possibly
been kerosene or another hydrocarbon.' in Newark and Ridgewood,
~water was the main problem. The occurrence of this contamination
could be directly attributed to a lack of quality control on delivery
and storage of the RC-800. There wasn't any representative saméle
taken for testing from any shipment before acceptance of the lbt and
there wés a problem obtaining clean 55 gallon.drums for storage.

2.  Ridgewood Maintenance Yard:

After Carrying out preliminary observations at the Woodbridge
Yard, it was decided to cohduct the intensive'eqﬁipment modification
and field testing’phése at the Ridgewoodvyard‘during the winter
1976-77vseason.‘ |

A complétely new MéConﬁoughay mixer obtained froﬁ a recent

shipment was assigned to the yard. One of the first modifications
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made to this equipment was to add wing wall hopper extensions. To
accomplish this, the unit had to be towed into the_Trenton welding-
machine shop. The necessary shop plan§ for chénges were devéIOped
and the extension fabricated. For ease and safety when towing, the
extension was designed to be bolted’on, thus making it relatively
easy to rémove. If in the future éll DOT McConnoughay mixers are
modified in this fashion, it seems that every unit would have to
be brought into the shop in order to fabricate the extension.
Almost every unit is built slightly different - necessitating a
custom fit., Therefore, one standard size extension coﬁld not bé
made in the shop for every unit,

To accommodate the Ridgewood testing program a supply of
RC-800 was picked up from the nearby Lodi Maintenance Yard. When fhe
. drums arrived‘at the yard énd were off-loaded, they were found to be
in very poor condition. Problems noted included large dents,
leaking seams'énd no plugs. Also, some drums had varying percentages
of water inside - a result of Being‘left outside with only rags
stuffed in;o the plug holes. Before using any 6f the‘drumsg the
Qater was draihed‘ffom the top. If a considerable amount of water
was in the drum, the contents were disposed of.

One of the fifst,problems encountered with operating the

~5

McConnoughay ﬁixgz:wgg;ghe filling of the asphalt tank. To soften up

the RC-800, a few drums‘;ﬁléifi§é€w§;g brought inside the heated
garage. (No problem would be experienced refillingvthe asphalt tank
during the warm weather of summer when the asphalt cutback would flow

freely., However, during the cold winter months this material is

nearly a solid and refuses to flow until heated to at least 60°F).
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After being in the building for about a week, a drum was put on a
cradle, a pour spout attached, and the drum tippgd over on its side.
The RC-800 would trickle slowly into the five gallon buckets,
which would later be brought outside and dumped into the asphalt
tank on the McConnoughay mixer. Since the'procedure was far from
being efficient the yard foreman devised a system to speed up the
process. An air chuck was screwed into the small drum plug holg
while it was on its side on the cradle. An air hose was attached to
it and connected to a "T" fitting that was installed on a truck's
air brake‘system. When 4-5 1bs, pressure was put into the drum, the
hose was discbnnected and the material flowed faster (relatively).
When the flow SIaCkened, more air was pumped into the drum.
There were several precautions taken when using this system}
First, only warm drums were used and not any frozen ones. Second,
a laborer kept watch on the opergtion and continuélly change the
five gallon buckets as they filled up. After all the buckets were
filléd (a minimum of ten buckets were on hand at all times) and the
drﬁm emptied, the buckets were cafried out (two at a time) to the
McConnoughay mixe; and dumped into the tank. Only two at a time:ﬁere
.taken oﬁt since that was all that could be placed in the tank opening
at one time, If all the bucketé were brought out at one time, the
 materia1 wduld cool rapidly and there would be great difficulty in‘
gettiﬁg the material out of the five gallon buékets. vThe whole
process up to this point had been‘very messy (the asphalt eventually
got over eﬁerything - floor, doors, door knobs, the side of the
McConnoughay mixer) and.time consuming - from 1/2 day to a whole day

to replenish the asphalt tank.
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It was decided that if fhe drums were to be continﬁed,to be
used as storage tanks for the RC-800, a bétfef system had to be
devised. A number of yards have unsafe methods of loading the tank.
One precariously dangles the 55 gallon drum\in the asphalt tank
hatch door opening - only a small 1lift ring acts'és a wedge stopping
the drum from tumbling six feet to the ground. Another welded a
few pieces of angle iron in the form of a cradle on the side of the
tank. However, this method makes the already top heavy McConnoughay
mixer even mbre top heavy. The full drum weight is aboﬁt-SOO'lbs.
and the center of gravity of this weight would be outside of the
wheel base of the axle - a tremendous load for the brackets and the
| McConnoughay mixer. : |

Both of these procedures are inherently dangerous and should
be diséontiﬁued. A better solution would be to mount the‘drum on
top of the asphalt tank with a cradle.

If was noticed tﬁat while mixing patch in Ridgewood's
McConnoughay mixer the asphalt injectors plugged up. Alfhough the
pump counter was turning, the asphélt was not goiﬁg info the pugﬁill.
' Therefore; a’procedure'#as initiated whéreby, when. the pump ﬁaé
engaged, someoneklobked thru the inspection hole to signal the
operator when asphalt started to come oﬁt‘qf the injectors. The
operator would then adjust the counter tbfal to take into consideration
the number of counter turns when no asphalt came out.’

Another problem‘encountered in Ridgewood work was the lighting
of the asphalt tank burner. In the manufacturer's fecomménded
procedure for lighting this burner, liquid fuel is squifted out of
the nozzle until the coiis become hot enough to vaporize the fuel.

The area surrounding the burner was in flames due to the liquid
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fuel shooting out. If it was mounted on the‘machine therliquid would
be inside the heating chamber and once ignited, flames would be all
.over thg machine. Therefore, a longer‘hose was added so that the
burner could be 1it on the ground until it started to operate properlf,
then it was carefully clamped back on the machine. It was felt that
this whole process would be eliminafed if a propane burner was used
instead of the kerosene one,

As the asphaltic oil in the tank heated up it expanded,
raising the possibility of it overfloQing. To take care of this
expansion, the operator was instructed not to fillwit any'closer than
12" to 18" from the top.

Occasionaily, while the McConnoughay mixer was running,
unusual operating noises were heard. At the time no one knew the
cause, but soon discovered that these unusual noises were signs of
imminent part failﬁre or other malfunctions. In one incident, rocks
the size of oranges were mixed into the stone pile. In another case,
the paddle arm bolts were loose. The cause of this particular noise
was learned the hard way the first time - the bolts sheared off
sending the arms crashing about the inside of the pugm111 until the
motor could be shut off, After these incidents the operator was
cautioned to be alert to any unusual operating noises and to determine
the cause and remedy it before major damage is done.

As é safety precaution, the asphalt tank on top of the machine
was replenished before starting to mix patch, If ésphalt was needed,
the burners were shut off and the asphalt in the tank allowed to
cool down before replenishing. It was judged that suddenly adding

cold RC-800 into a relatively hot tank would be hazardous.



It was discovered early in the Ridgewood evaluation that the
aggregate had to be dried properly so that the asphalt would adhere
to the aggregate. To insure this, the dry mixing time ( the time
the aggregate is in the pugmill before asphaltAis added) was varied
according to the moisture content of the aggregate. If the aggfegate
was extremely dry, such as was the case for material that had been
stored in a shed, minimal mixing time was required. However, if ;he
~aggregate was stored in the open and contained a high amount of
moisture, the dry mixing time was increased.

As the study progressed, a method of procedure was developed
to alleviate tﬁe problem of the wet aggregate. When it wasn't
possible to stére premix in a shed to dry (as would be the case with
most yards) a quantity of it was run thru the pugmill to dry while
the operation was being delayed waiting for the burner to heat up
the asphalt in the tank. Once the premix was run thru it was
stockpiled on a nearby dry asphalt pad to be used for that day's
p:oduction. ‘As an operating precaution the aggregate was not pre-
heated to too high a temperature. At temperatures higher than |
180°F the RC-800 flashed when it hit the stone - sending flames
8' - 10' high out of the exhaust stack, |

It was felt that if the premix is dried ahead of time (either
by storing it in a shed or preheating it) time would not be wasted
when the production operation begins by taking time out to dry
the aggregate before adding the asphalt.

On one occasion at Ridgewood the asphalt pump counter belt
broke. Since a replacement was not readily available and without

this small part the machine was inoperative, production was forced
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to stop. It was eventually discovered‘that a suitable part substitute
was a regular o-ring of the proper size, The cost estimate was 50¢
each when purchased in a lot of 100, whiéh wéuld be sufficient quantity
for the entire state.

As another safety precaution'thé bolts,that hold down the
asphalt tank hatch door were left off whilé the machine was being used.
If the asphalt éaught fire, it would not be confined to fhe tank but
open to the atmosphere thereby preventing pressure build up.

By the end of the winter theuRidgewood Yard had been trans-
formed, through training and experience, from é yard that had minimal
knowledge on the operation of the McConnoughay mixer to a well run
operation. It is believed that this yard could be left on its own to
produce a quality mix. | |

3, Newark Maintenance Yard:

- The Newark Yard, on the other hand, was a disaster upon initial
observations. The aggregate was not premixed, but.sﬁbveled into the -
hopper by two men on the back of a truck, shoveling in '"so much' stone
and “So much' sand. The aggregate even though stored out in the open
was not preheated, but mixéd wet with the asphalt, Also, the
aggregates and the McConnoughay mixer were separated by a fence,
necessitating the loader travelling to the gate and back-tracking to
reload the dump truck with ;and and stone. Plus, no filler was
being added.

For the first sampleé taken from mix produced at the Newark
Yard no stability could be achieved. As a matter of fact, some of
the saﬁples crumbled while being transported to the lab for testing.

Of those that could be analyzed, the asphalt content was quite low.
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All things being considered, the résultant mix appeared lifeless,
being more on the order of black colored gravel. To compound the
problem, this yard was expected to supply 5-6 trucks on any given
patching day. |

As stated previously, the McConhoughay mixer being used was in
poor working condition. The asphalt bumpvwas never calibrated, instead
a set number of turns;on the counter was being added to each batch with
no idea as to the resultant asphalt content.

On the plus side, the operator was dedicated and did the best
job he could under these circumstances., As suggestioﬁs to improve the
operation were made, he readily aﬁcepted them. Also, the opérator
and his helper came in one hour earlier to enable the mix production
to get ﬁnderway by 8 a.m, |

As a resdlt of working with tﬁe yard and the operator many

changes were made that greatly improved the :aperation. First of all,

" the front end loader was used to premix the sand and stone on an

asphalt pad and store it in a vacant salt bay (after cleaning the bay

_out). Previously, the sand and stone on the back of the dump truck

that wasn't needed for mixing patch was dumped back into either the

- sand pile or the stone pile -‘contaminating_one or the other, An

alternate plan to permit reuse of the premix was_subsequenfly
established. At the end of a patching day, the unused prémix‘was
dumped back on its own pile for use at another time.

A newer machine was obtained to replace the older one when the
transmission broke. - However, even though the newer unit had an
extension hopper, men were still assigned to shovel in the premix due

to the location of the McConnoughay mixer, To enable a front end
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‘loader to charge the hopper, the machine would have to be moved out of
the fenced in locétion to another one nearer to the stockpile of premix.
An alternative would be to construct aﬁ asphalt pad nearby the
McConnoughay mixer whére the premi# could be stored.v Once either of
these two moves are accomplished, the shovelingvin of aggregate could
be eliminated. The present situation was precipitated by yard
limitations and a recently completed expansion which seVerely limited
the available room left for the McConnoughway operation and storage

: ofvpremix. However, with_minor effort, this change over could be
acéoﬁplished. As a side note, men were supplied:from the truck gétting
patch to shovel in the aggregate so that the yard didn't have to

supply any extra men for this ﬁhase of the opération.

The asphalt pump was calibrated and the amounf of counter
revolutions increaéed to achieve the desired asphalt éontent. ‘The
premix was preheated to remove the moisture in the aggregate before
injecting the asphalt. A procedure was established for taking mix
temperature and adjusting the operation accordingly.

Also, a number of<batchés were mixed using mineral filler and

“the procedure of adding it was established.

Once these minimal operational changes were accomplished, the‘
resultaht mix was greatly improved. From no_strength to a value
about half of that obtained with Ridgewood w;s obtained - a remark-
able improvement in such a short period of time. Perhaps with a
little more effort of tihe and capitol improvements, this yard could
bé producing both the quaiity and quantity of mix obtained in

- Ridgewood.

The situation that existed in Newark is probably very typical

&,
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of the situation that exists today in many of fhe other yards. Without
any individual tréining or guidanﬁe, the yards could fossibly attain
opérating characteristics that actually hinder the operation, on a
divergent path from the cofrect procedure.

Although training and guidance played an important part in
increasing produﬁtion performancg in Ridgewood and Newark, the attitude
of the foreman and operator has to be‘taken into cohsideration. Both
individuals must show a desire to improve the operation and to
readiiy accept changes. The NHI (not invented here) syndrome will
lead to poor overall operation.

4, Other Maintenance Yards:

During theicourse_of this study, visits were made to a nuﬁber'
of 6ther yards that were making hot patch with the McConnoughay'
mixer. Besides observing their operation, an informal discussion was
" held with the opeiator and his foreman covering the McConﬁough mixer,

From these visits a number of important items developed which are
'diSCussed next.

a. It was discovered that a number of yards are making ho; ,
patch utilizing the oider McConnoughay units which lack_the built in.
asphalt injeqtion system to introduce asphalt into the mixing chamber.
To mix patch with these older units, the asphalt must be poured
into the mixing chamber by hand for charging. Since the RC-800
presentl& used has a relatively low flash point, this procedure
could be quite hazardous., When pouring the asphait into the hot
chamber which contains an open flame, there is a high risk of
flashing the RC-800 (which contains gasoline or naphtha).

These older units would appear to be bhest suited fpr reheating

winter mix,
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b. Group sessions were conductéd to train the operators from
- many yards at the same time., Usually these resulted in 50 fo 100 men
milling around not paying too much attention to the factory instructor,
who may not even'have any practi;al field'experienée operating the
unit. Therefore,‘they appear to be a waste of time. |
Proper training of the operators and forémen individually on

their own machines is believed to be one of the most important items
needed to increase the oferall‘duality of the mix. It may be
advisable to initiate a”progrém whereby each‘opératpr wou;d have at
least 3‘days‘experience‘before being left on their own.

| c. »Fire_on'the MéConnoughay mixer is always a cause.of con-
cern. - If the machine's exterior is kept clean of asphalt and proper
dperating procedurgs followed, this problem will be minimized. If
on the other hand asphalt covers thevéxte?ior it is apt tb fIasﬁ»
wﬁen»it contacts the hot parts of the pugmill or the exhaust stack.
A layer of sand and stone beneath the asphalt tank on top of the
pugmill seems to be a go&d barrier and has worked satisfactorily
‘at some yards. If the external asphalt does catch on fire, sandv
can be thrown on the flames to smother it, This is for small
isolatéd fires, A mofe serious fire would require use of a fire
.eitinguisher.

vThe case of a fire inside thé machine is relatively easy to
héndle. First of all, another load bf-premiﬁ ﬁhould be kept in the:
‘holding hoppér af‘all times when the pugmill burners are lit,
" This not only prevents flames from shooting up the hopper, but ip;
case of a fire this load can be dumped into the pugmill, smotheriﬁg

the fire inside. In such instances both burners should be shut off
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immediately.

A new machine was destroyed by fire during the 1976-77 winter;
Through 0pérator,error andipanic, when the material caught on fire
inside, the discﬁarge gate was opened dumping flaming haterial out,
It flowed around the machine igniting the tires and the gas tank.

- The entire machine was destroyed. This apparently Qas an ipexperi-
enced yard'with a new piece of equipmént. |

Another dangerous practice that was obsérved was spraying
kerosene to prevenﬁlasphalt build up on the McConnoughay mixer wﬁiie.
it was running - when the kerosehe came into contact with the hot
parts; smoke billowed‘out, but luckily no fire. A bettef procedure> 
would be to brush on a very small amount of kerosene whgn the
burners weren't on.

It was also discovered that at some_yafds the Qpént fire
extinguishers weré not being replaced quickly and the McConnoughay

mixer was being operated without a replacement available,

B. Laboratory Tests:

I.> Mix Ratios:

During the summer and fall of 1976, extensive laboratory tests
were conducted to determine the quantity requirements of sand, stone,
filler,'aﬁd asphalt necessary to thain a suitable mix. The |
facilities used were thé Bureau of Quality Cdntrol's Trenton and
Freehold material testing laboratories, Variohs sample mixes of
differing sénd/stone ratios, filler content, asphalt percentage and

source of sand and stone were tested as shown on the following

page.
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Mixture Variables | " Levels of Variableé
Sand/Stone Ratio: ‘ 1:1 and 1:2 7
Mineral Filler Content: None and 5%

Asphalt Cement Percentage: 4% to 6%

Sand Source: Brickwall Sand and Lockhart Sand
Lakehurst, N.J. Burr Mills, N.,J.

3/8'" Stone Source: ' Somerset Crushed Stone and Glasgow Quarries
Bernardsville, N.J. King of Prussia, PA,

The féllowing tests were performed on the sample mixes:
1. Stability and flow of Marshall specimens

2. Percent of Air Voids

3. Density |

4, Aggregate gradation and bitumen content

L]

The sand/stone ratios used were limited to those that would be
easily mixed together by a front end loader operator. Therefore, 1:1
and 1:2 were chosen (one bucketfull of sand to one of stone or one
of sand to two of stone) in place of exacting ratios like 43%/57%.

A summary of the lab tests is given in Tables 1 through 6.
Tables 1 through 5 list the test results obtained varying the ratio
of sand and stone. The stability, flow and percent air voids are
given for various asphalt contents.‘

Table 6 is a list of the gradation of thé aggregates for the
varying ratios and suppliers.

| As can be seen in Table 1, samples tested of the preseng
mix design (1:1) resulted in low stability and high air void content.
Mineral filler was added to increase the mix strength and lower the
air voids to an acceptable ievel. Five (5) percent of filler was
added to each batch which is equivalent to one 50 lb.‘bag being

added to a McConnoughay batch. Introducing the mineral filler to
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TABLE 1
- SUMMARY OF LAB TESTS

1:1 SAND/STONE RATIO - NO FILLER ADDED

Asphalt Cement : Percent
Content Stability Flow - Air Voids
%) (1bs.) - (Inches) (%)
4 405 13 - 13.1
5 491 117 10.2
5.5 571 12 9.4
6 835 12.7 7.1
Top Mix ‘ , :
Specifications 1200 min 6-16 - - 2-6

Aggregate Sources: Sand - Brickwall Sand Co., Lakehurst
Stone - Somerset Crushed Stone Co.,
' Bernardsville
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TABtE 2
SUMMARY OF LAB TESTS

1 1 SAND/STONE RATIO WITH 5% FILLER ADDED

S Asphalt Cement - = T - Percent
Content Stability - Flow - Air Voids
%) - (1bs.) (Inches) (%)
& o1 13,3 9.2
5 1147 12,3 7.0
5.5 1308 10,7 6.7
6 1245 12,3 4.8
, Top Mix » - : : B »
Specifications - - 1200 min : 6-16. - 2-6

Aggregate Sources: Sand - Br1ckwa11 Sand Co., Lakehurst
o ’ Stone - Somerset Crushed Stone Co.,
‘ ~Bernardsville
M1nera1 F111er - L1mestone~Products, L1mecrest
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 TABLE 3
SUMMARY OF LAB TESTS

1:2 SAND/STONE RATIO - NO FILLER ADDED

Asphalt Cement : Percent
Content - Stability -Flow Air Voids
(%) (1bs.) (Inches) N ¢
4 - 808 11.7 9.9
5 967 13 7.8
6 ' 1152 12,3 4.7
Top Mix ' :
Specifications 1200 min. 6-16 2-6

Aggregate Sources: Sand - Brickwall Sand Co.,'Lakehurst
' .Stone - Somerset Crushed Stone Co.,
a Bernardsville
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D TABLE 4
SUMMARY OF LAB ‘TESTS
- 1:2 SAND/STONE RATIO WITH 5% FILLER ADDED
: Asphalt'Cemenf,“ | ‘ :l B o ;'Percént
~ Content =~ .~ Stability Flow =~ = “Air Voids
& “(lbs.) (Inches) SR ¢
45 l0%4 1417

s 1015 a7 62
5.5 126 15,7 6.2
6 1203 1513 3.0

Top Mix R L B .
Specifications 1200 min. ~ ~ 6-160 - 2-6-

~ Aggregate SourCés ‘Sand -'Bfickwall Sand Co., Lakehurst

Stone - Somerset Crushed Stone Co.,
Bernardsville

M1nera1 F111er - L1mestone Products, L1mecrestr
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TABLE 5

SUMMARY OF LAB TESTS

1:1 SAND/STONE RATIO - NO FILLER ADDED -

CHANGE IN AGGREGATE SOURCES

Asphalt Cement

Percent

Content Stability Flow Air Voids
(%) (l1bs.) (Inches) (%)
4 504 , 18 12,3
s 55 8.3 9.8
6 625 8.7 7.5
Top Mix
Specifications 1200 min 6-16 2-6

Aggregate Sources: Sand - Lockhart Sand Co., Burr Mills
Stone - Glasgow Quarries Co., King of
’ Prussia, PA.
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TABLE 6

AGGREGATE GRADATIONS

(PERCENT PASSING)

*Specified gradation range for Addenda A Mix #5, Surface Course.

Brickwall § Somerset Stone Lockhart Glasgow
Sand Sand - Stone
Mix Ratios
Sieve 1:1 With | 1:2 With ~ Specifications*
Size  __1:1 Filler 1:2 Filler 1:1 Min,  Max,
1/2 100 100 100 100 100 100 -
3/8 - 97 97 96 96 08 80 100
#4 67 69 56 58 - 61 55 75
#8 54 56 41 44 52 30 60
#16 44 47 32 36 49 - -
#50 12 16 9.4 14 19 10 30
#200 o 4 10
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the mix in this fashion would facilitate the field operation and
eliminate the need to handle partially emptied bags.

An asphalt cement (AC-20) was used in making all the sample
mixes even though cutbacks (RC-800) would be used in the actual
field production operation. It'was decided that it would be too
difficult and dangerous to work with the RC-800, which contains
gasoline or naphtha, at the required'eleVated temperatures in the
laboratory and AC-20 would be used in its place for ali lab
mixes. The test results ﬁould represent the maximum obtainable
- under ideal conditions and would be used to compare to test resuits_‘v
on McConnoughay prdduced mixtures.

When comparing the results of the 1:1 ratio with filler to
| the 1:1 without fiiler_(Tables 1 and 2) it is observed that the
stébilify was increased approximafely 130% and the percent air
voids was decreased approximately 30%. The flow values remained
basically the same,

Adding filler to the 1:2 ratio increased the stability less
than 10%, the flow was apfro*imately-zo% highér, and thélyoids
were decreased by approximately 20%.

Of all the ratios, the 1:1 with 5% filler appeared to be the
~ best combinatidn_tested: the strengths were higher, thevflow lower,
just a slight‘increase in air voids.over that obtained with the
1:2 ratio, and field mixing operations would be simplest.

| Baéed on the examination of the résults of tests conducted
on the sample mixes, it was established that the mix design should

be: _

Sand/Stone Ratio 1:1
Filler Content - 5%
5

Residual Bitumen Percentage 5.5%
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Also varying the source of the sand and stone didnit appear to
greatly affect the‘test results as can be seen by comparing Tables 1
with 5. The.strength and percent:air void values are almost
identical. The only difference was that the samples with the second
‘ aggregate soufce produced approximately 30% lower flow value, Since ‘
fhe results of the 1:1 ratio withouf filler from both aggregate
sources was SO close;vit was decided to discohtinue further com-
parison tests., | |

2, Produption Samples:

Samples for testing were also taken of‘the production mixes in
the Ridgewood and Newark Yards. Marshall specimens were molded‘and a
,repreéentative sample taken for almost every production.day for -
analysis at the Trenton labdratory. Table 7 is a»list of the aggregaté'_
gradaiions and bitumen content for the various ﬁixes produced in both
Ridgewood and Newark Yards. Table 8 is a list §f the results of the
Marshall.tests on the samplés taken of production material from
Ridgewood. Although Mérshall samples were takeﬁ in Newark, practically
everyone that was sent to the laboratory for ;esting fell apart in
_ transit; the'mix‘was that unstable. The few that did survive were
considefed unreliable’dafa.

The material produced with filler added (Table 8) was within
the required specifications for a surface course, Mix #5 material,

‘The strength was more than adequate and the flow and percent‘air voids
was within the allowable range. The results for the samples produced
without filler were almost within the specifications except the percent
air voids were excessive. - Adding the filler resulted in a 42% increase

in stability with a 24% decrease in percent air voids,
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TABLE 7
PRODUCTION SAMPLES AVERAGE GRADATION

(PERCENT PASSING)

Ridgewood Newark
RC-800 MC-800 RC-800
Sieve Without With Without With  Without With
Size Filler Filler Filler Filler Filler Filler
3/8 96 96 96 9 96 94
4 59 64 67 62 64 64
8 46 51 53 48 57 56
50 15 19 14 18 11 14
200 5.4 9,5 5.4 9.5 2.7 6.9
Residual
Bitumen . 4.6 4.4 : 4.2 4.7 5.0 4.1
Content
Number
of 85 40 3 7 36 3

Samples
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'TABLE 8

RESULTS OF MARSHALL TESTS ON PRODUCTION SAMPLES

RIDGEWOOD
RC-800
Without‘ With
, Filler ~ Filler Specifications
Stability (1bs.) 1474 2092 1200 min
Flow (inches) S 8.6 13.1 6-16
Percent Air Voids (%).‘ 7,5 5.7 2-6

Number of Samples 12 _ 15
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C. Heat Loss:
1. General:

| While the modifications discussed in the previous sections will
vhelp to improve the production efficiency of the McConnoughay pugmill,
there is still the problem of heatbloss. In cold weather, the mix was
found to lose heat at the surface of a load at the rate of approximately
100°F per hour when placed-in the body of an open‘dump truck., The
minimum temperature at which the mix could be used was approximately
150°F. Below that the material ﬁas unworkable and minimal patch life
was encountergd. Since the desiied safe mixing temperafure for an
RC-800 mixture is 250°F, it is apparent that patching from an open
dump truck is not a very effectivé approach.

There are a number of possible solutions to alleviate this
problem. In place of the commdn procedure of‘loéding enough hot
material on an open body dump truck to last the entire day, a limit
could be set on the load size, Only enough patch would be placed on
the truck to last through the morning. After lunchbthe McConnoughay
mixer would be started up to make more patch for use that afternoon.
While this will not limit heat loss, it would enable the patch crew
to have relatively hot workable material for both the morning and
afternoon,

An alternative would be to supply the crew with an excess of
material for the entire day. When patch material is needed, a
worker would dig a tunnel with his shovel into the mound of material
to gef at the hot material inside.

However, neither of these two methods aré practical, Returning

to the yard during the day for more material will result in wasted man
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hours. Putting an excess of material on the truck will result in
throwing a lot of material away at the end of the day.

To reduce the heat loss, there are a number of simple methods
available. A sheet of plywood could be placed on fhe floor of the
dump body to act as insulation., Also, a tight form fitting piece of
canvas could be placed directly én top of the mound of asphalt mix,
Whenever material is needed, a worker would 1lift up the end of the
canvas and take a shovel ful, This method is preferred_over relying
only on the canvas that covers the entire dump body for there is too
much air space left between the mix and the canvas.

Timing in the production of the hot mix is also an important
considefation, It does not make much sense to load a truck with
hot material right before lunch time only to have it sit idle for at
least one half hour before it goes out on the patching operation. It
would be much better (at least from a heat loss standpoint but
possibly not from a man power utilization view) to detain the truck and
mix a fresh batch for it right after the lunch break.

2. Heated Trailer:

The optimal solution to the heat loss problem appears to be
the insulated/heated storage trailer. Currently, the Department owns
five 4TSU Powerray Portable Asphalt Storage Units. The heat losé
rate fbf the material in one of these units was minimal. Based on
tests éonducted, ihe material remained at the mixing temperature
during the entire working day even though the ambient temperature
dropped into the twenties., These four ton capacity trailers can be
used no matter where hotvmaterial is obtained, When used in con-

junction with the McConnoughay mixer, each batch can be put into the
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unit'ahd theedoors closed to keepvthe material-hot.until it is filled.
When hauling material out of an open asphalt,plant, the use of these
units will markedly slow down‘thevrete of material.heat lose and
resulting oxidation, This is host important when the asphalt plant
is a long‘distance from the job Site. | |

To keep the material hot, either two or three burners can be

lit, depending upon ambient temperature. Besides its heat retaining

ability, it is more convenient to patch with the‘heated traile:.
Material is obtained from‘two.small doors at the rear which are at
ﬁaist level making it easy to shovel materiai into potholes, This
requires less effo;t than trying to:obtain materiai from a shoulder‘
high dump body

“A word of cautlon 1s necessary to those using the heated
trailers. The‘ma1n‘purpose of the heated trailer is to perm1t

material placed“in_it in the morhing to remain usable the rest of the

-day. It is apparent that overnight storage, either of material made

early in the mofnihg or in late afternoon should be avoided. For
while the temperature of the mix w111 remain fairly hlgh on the second
day, a lab analysis of the mater1al revealed that the asphalt content
has been reduced (stripped from prolonged ‘exposure to heat) and the

resultant strength showed a reduction directly proportlonal to the

time left in the unit (longer the time in, the lower ‘the strength)

The trailer is fairly versatxle_ln that it should be able. to |

‘see service year round and not only dufing»the winter months., To

utilize the trailer during the hotter months, the burners would be

left off and the unit used as an insulated body.
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If the instructions in the manufacturer's service manual,.which
are very concise, clear, and well written are followed the unit should
prove to be very easy and simple to use., The only major area that
needs consideration is the propane tanks. If for some reason material
has to be left in overnight, care must be taken to insure that there
is a sufficient supply in the tanks, for if there isn't and the burners
go out on a cold night, the material will have hardened to a rock
like mass by morning. If this ever happens, the material should not
be chiseled out for the unit will be damaged in the process. A liberal
amoﬁnt of kerosene should be applied to soften the matefial for re-
moval; There is little chance of this occurring if the recommendation
for avoiding ovérnight Storage is adhered to.

While the experience in use of the heated trailer was generaliy
quite favorabie, the need for a few equipment modifications did evblve.

The top doors should be reversed for in its current location, in
order to open the top, a worker has to stand on the traffic side Qf
the machine. Reversed, the door could be opened from the shoulder
side. Although opening the top door will be done infrequently, the

-material does periodically héng up and needs to be pushed down towards
ihe rear doors,

Also, the front dolly wheel does not appear strong enough for
a fully loaded unit. It is hinged and offset., A sturdier screw
type.jack Qith a dolly wheel should be mounted on the center line of
the trailer just behind the hydraﬁlic surge brake unit.

From this research it would appear a wasted effort to increase
‘the production rate and quality of McConnoughay mixer hot material

only to place it on the back of an open body dump truck in sub-freezing
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Weather'where the material will become lifeless within 2 hours under
such conditions. The use of hot winter patching material seems to
go hand in hand with the use_of insulated/heated storage units.

3. ‘Temperature Cutofff

For the majority of this studyfthe iowest temperature of patch
material that was uséd to;patch mainline paVéﬁent potﬁoles was 150°F,
A technician was preSent at all‘times during the patching operation‘
aﬁd‘periodicélly‘monitbred the material temperature on the truck.:
Onceithe mater131 dropped‘to 150°F, patching of mainline pavement
stopped. The remaining ﬁaterial,‘usually between 1/4 to 1/2 ton
was either brought back to the yard to be dumped in the waste pile
or thrown into nearby shoulder potholes. |

During the first few days bf patching in the beginning of the
‘winter séason it was noticed that a number of patéhcs were failing
within only a few days, It was then discovered that these pqtches
were the Iaﬁt placed on that day. As a result of this, the 150°F
éutoff was established. ‘Tﬁis figurevis not an exact number. Perhaps
it should be higher, éuch as 180°F., But it was felt that 150°F was
a satisfactory-lower limit considering material workability and

patch durability,

D. Field Petformance of Test Patches:

In attempting to finalize thié study avproblem arose as to
how to evaluate the field perfbrmancebof,the various test patghes.
'?of ﬁnlike the previous Départment patching invgstigation, where most
of thé‘patches had failed by the end of the monitoring phase at
the time of this report's preparation, very few patches had

actually failed. \Of the total patéhes placed only 20 - 25% had
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failed as of the last inspection,

Also in contrast to eaflier stﬁdies; the patches gradually‘
‘stopped failing. Initiélly, during thé colder?wintér months, the
failure rate was relatively high as would be expécted. HOwéver;
as timg progressed the failure‘fate decreased shbstantially, A plot
of the failure 0ccurrence$ reveals a curve that is very similar to
that of an exponéntiél deéay curve. | |

The patches that survived the extremely harsh winter months
had evolved into fairly permanent pat.chesbeven thoﬁg‘h developing a '
permanent patch was not one of thg‘project goals. |

Quite a number of the patches placed did not fail accdrding,
to failure modes identified in the past study. For example,va
‘large number of patchgs wouid be eXpected to fail immediately
following a heavy_rainfallvand especiallykif this coincides with db
- sizable drop in ambient temperature down near or below thé>free21ng |
“ mark. However, failure of the patches placed during this study |
could not be predicted. After every heavy rain, the moni#oring
techniciaﬂ would check the condition‘of all the patches, thoroughly
,exam1n1ng those patches whose cond1t10n was prev1ously noted as
deteriorating. Qulte often this mon1tor1ng was done as a supplement
to the regularly scheduled monitoring cycle. Usually less than
five failures were observed, 1% of a total of approximately 450 patches.
W1th experience obtalned from our past patch1ng research(1), one
would have expected at least 5% or more to have failed after a heavy
rain and/or temperaturé dfop belo# freezing.

Of course, the present investigation differs considerably from
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the previous study. That stﬁdy was conducted using predominately
winter mix - cold patch material. By its‘very‘nature it would be
.susceptible to degradation from heavy downpoﬁr and freezing tember-
atures.

It is importént to note th#t with a significant number of
the McConnoughay patches the actual failure mechanism seemed to be
different from that expe?ienced with the cold patches.  Norma11y,
in time, a cold mix patch would dévelop cracks which‘would in tuin
open up and the material would become very brittle, Larger pieces
would start to come out and then the patch would have to be repatched
as the hole became bigger. In contrést, it was obsérved that a fair
number of‘patches during this study did not fail by mean$ of tﬁis
mechanism, but gradually wbre Awéy. Traffic would erode the top .
surface of the patch to a point where it would be depressed in the
center.v This eroding action would continue until a dish shaped
| depression was formed and.oﬁce it became deep}enough the pothoie would
‘be repatched. | | |

This action quite possibly ¢ou1d in part be attributed to the
bond (or lack of if) between the asphalt and the aggregate which in
turn could be diréctly related to the reiative overall qpality of the
mixingvoperation. A‘few possible causes could be the use of an
asphalticvoil that did not meet the required specifications, not
having the proper amount ofraSphalt in the mix, too high a mixingv
temperature, or too low a placement temperature. Perhaps through
training and‘experience these modes of failure could be_eliminated -
making the performance of the hot patghiﬁg material that much better

than the cold patch mixes.
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Due to the relatively léw.patch failure rate it Qas decided to
use only two pgrformance indicators in analyzing the adequacy of varidus
mixes produced.by the McConnoughay mixer. The percent of patches |
failed and the average time.tovfail for those that did fail appeared to
be thé best measure of performance to consider in our analysis.

1. RC-800: .

RC-800 is the standard asphaltic oil used in N. J. with the
McConnoughay ~mixer. It was used predominately most of the winter in
- the Ridgewood test'IOCation until a supply of MC-800 could be obtained,
Also; a shipment of mineral filler was purchased for addition to the
mix to‘incfeasé the resultant strength and lower the percent air voids.

Table 9 lists the total patches placed for the various‘ﬁixes
with the number that failed and the #sSociated failure percentage
plus the averége days to fgilure for those patches that failed.

Although both the RC-800 with filler and without filler mixes
had the same percent of failure, the average days to failure showed
- a reharkable spread. The time for a failure to occur with the
RC-800 with filler was 53% greater than that obtained without using
any filler, | |

2. Heated Trailef:

Thé-heated trailer was utilized to investigate the effect on
patch durability of keeping the material hot alllday. Analyzing the
“m test déta revealed certain unusual results, As can be seen in
Table. 9, the failure rate for the heated trailer was 26% which was
higher than obtained transporting the material on the open body
dump truck. Also, the average time to failure was nearly identical

to that on the open truck. This finding was contrary to the



TABLE 9
NUMBER OF PATCHES PLACED
AND

" FAILURE TOTALS FOR RIDGEWOOD OPERATION

. _ Number Nﬁmber Percentage Days To
Mix Process Failed | Plgced Failed Failure
RC-800 ‘
Open> Truck Without Fiiler 46 234 | 20 36
Open Truck With Filler 18 88 20 55
Heated Trailer Without | : | :
Filler 23 90 : 26 40
~ MC-800
Open Truck With Filler 0 42 0 :
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TABLE 10

ADJUSTED FAILURE RATE FOR HEATED TRAILER

Days to

Number Number Percentage
Patch " Failed Placed Failed Failure
First 3 39 8 51
Second (Overnight 20 51 40 38

storage)
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performance anticipated. It was not until the heated trailer data was
broken down into days failed with torreSédnding dates plaéed that the
reason for this was discovered, | |

The materiéi in the trailerfthat was»nof used at tbe end‘of‘
the day was being left in pvernight'for consumption the neit mﬁrning.
At the time, it was‘felt fhat theré Qas noﬁhing wrbng with this
pfocess for the mix tempefature ﬁaSvmaintained;into the afternoon;

Hoﬁever, after analyzing when‘the failed patches wére placed-
it was‘discovered that pracfically evéry one was piaced_the SecOnd
day (Table 10). VOQt of the 23 féiled‘ﬁatches, 20fwererp1aéed on the.
second day. The second d§y also had a relatively high failure raté'~
out of 51 plaéed, 20 fai1ed (40%) whereas Qith the fifst day only.
3 failed out of 39 placed‘(si). The failure rate was extremeiy
.excessivgxwhen'using material 1eft>iﬁ the trailef oQérnight. Also,
the time to failure»ﬁas feduced 25% by leaving the material in
overnight, | | | |

The probable cause:for this occurrance w#s that fhe asphalt had
'been‘graduaily stripped from the material after being exposed to
proionged heating overnight. | .

| 3. MC-800: |

A supply of MC-800 was obtainéd'from a nearby ésphalt distributor
for’usg with the Mchnnoqﬁhay mixér.‘ Consideration of this type‘material
wés pr@mpted by a concérn‘over safety;;Spécts of hot ﬁixing with a
rapid curing cutback. = Before using’MC;soo materi#l the ésphalt tank
and supply lines on the McConﬁoﬁghay'mixer‘were thoroughly'cleaﬁed out

to remove all traces of the RC-800 which had been used previously.
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To alleviate a potentially hazardous situation, thesé‘materials should
never be mixed together,

It wasn't until late in the patching‘se#son when trial batches
were mixed (beginning:of April). Shortly thereafter the weather
turned coﬁsiderably milder,' Therefore, the MC-800 patches were not
éxposed to the harsh winter environment as‘were the RC-SOO patches.

Over forty patches were placed with the MC-SOd and as of the
writing of this report (6 months after placement) no failures have
occurred. At the end of the monitoring phase, over 80% of the patches
were rated either excellent or very good. |

The question arises as to thé relativé dufability of patch
material producéd with MC-SOO if these MC-800 patches had been pléCed
dufing the winter months, At this time it cannot be answered.-
Therefore, it'appears'adViéable that several yards which'héve
experience and a good operating background with the McConnoughay
mixer switcﬁ to using tﬁe MCASOdVasphaltic oil for this coming winter.
If after using‘it the comments from thése yards are favorabie; then.
.strong considération,should be‘given to the use of MC-BGO'in all
future patching materials produced with the Department's McConnoughay‘
mixers. |

Based on this limited investigation of the‘use.of Mc-800, the
following observations can be stated., The mixing, handling, and
patch compaction seemed to bé nearly identical with that of the
RC-800, One of the major differences noted wés that the flaring up
experienced with the RC-800 wheﬁ the asphaltic oil was injected did
not occur when the MC-800 was used. When the RC-800 was being

injected, flames shot out of the exhaust stack and any other opening.
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While the MC-800 didn't em1t flames, it did produce black smoke comlng
out of the exhaust stack but the amount of smoke em1tted was compar-
able to that put out us1ng the RC-800.
| The MC- 800 should be a safer product to use since the solvent
is fuel oil while the RC-800 contains h1gh1y 1nf1ammable naphtha or
'gasoline.d | ‘ | | ‘ : | |
Since none of the. patches placed with MC-800 fa11ed dur1ng the
observation period, no evaluatlon of its patch life can be made.
However, based on observat1ons of. the ‘mixing operation there wasn 't
'anyth1ng eV1dent that would ind1cate that its patch performance should1
be any different from that of the RC-800 Further f1e1d test1ng and:

valuatlon is necessary to verify this in1tia1 impre551on.

E. Drum Dryer Mixer Plant:

Included as part of this etudy_wae anvassessment of‘the
:feasibility of'avdrum‘dryer mixerrasphalt plant being‘purchased-and
operated by the bepertment; k

‘ Cost f1gures, estlmated yearly ma1ntenance and operating
characterlstlcs were obtalned from area representatives of the var1ous.'
manufacturers of the drum plants. After rev1ew1ng the 11terature and
: ta1k1ng with 1ndustr1a1 representat1ves, the size of the unit studied
was 11m1ted to the 50 * tons per hour range. It was felt that thls
size would be most useful in that the production operation could
proceed at arsmoothfpace;withoutvextensive waiting delays and that
“the houriy production capecity,of thisvunit'did_not greatly exceed
the typical patching demend.. The units that are currentlyravailabie"

range from 12 t.p.h. alh the way up to 300 t.p.h.



In a subsequent section of this report (Economic Aﬁalysis of
-Production Methods) an economic analysis of a typicalldrum plant's
opefation is:given. As stated there, although the drum's estimated
cost per ton was highér than that calculated for a commercial asphalt
plant, it was far less.than that of operating the McConnoughay
mixer,

It was decided to include in the drum invesfigation observations
of actual field operations of a nearby drum plant. Unfortunately,
the drum dryer mixer plant is relatively new to thé Easi coasf. Only
three units of the 50 + t.p.h., range are operating in nearby states.
Two are on Long Island, New York and one is in Rhode Island. Table 11
lists the owner, his address, and the type of unit as obtained from
the respective company files. | -

Field triﬁsswere conducted to 6Bserve fhe operation,of both the
‘Hempstead and the Center Moriches plants. Both these plants‘have
very successful operations. 'The respective tonnage rates were fairly
high, the uni;s were easy to operaté, there were minimal production
difficuities and the quality of the.final prbduct lookéd very good,

Based on visits to both these plants, there are general
guidelines that can be stated as to the planning and operation of a
typical drum plant, | |

To achieve a desired usage factor, this type of plant should
be centrally located in a high tonnage area where its continued use
could be economically,juétified. Two yards which immediately come.
to mind are the Newark and Lodi Yards. There exists within 20 miles
of these two locations numerous crews with a high winter tonnage

requirement that rely almost entirely upon the McConnoughay mixer for
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TABLE 11

NEARBY DRUM DRYER MIXER ASPHALT PLANTS

Owner and Address Type of Unit

J. T. Montecalzo Construction Addco 6026
Center Moriches, L.I., N.Y. :

Hempstead D.P.W. Addco 5426
Hempstead, L.I., N.Y. '

Abbie Bituminous Contractor Wylie 3140
Riverside, R.I.



hot winter patching material.

The actual operational control of such a state owned plant would
be under‘the‘Bﬁreau of Maintgnance, which would set up and schedule
the plant's 6peration around pothole patching. This type of an arrange-
ment would be just the opposite of a commercial plant, for the daily
patching quantities that are normally needed are quife low as compared
to the piant's average daily production.  Also, a not too infrequent
occurrence is fdr the commercial plant either not to be mixing top
course on that day or not to be operating at all when patch is needed,
Since the principal use for the state owned drum plant would be
producing material for pothole patching, it is hoped that most of these
problems would be eliminated, Along the same line of thought, problems
with outside contracts, delivery, availability, and othér ﬁgn;lty |
clauses could be avoided with a state owned drum plant,

It must be stated that with the size of the unit recommendéd
(50 + ton per hr.) only patching operation could be supplied, paving
of any type would be out of the question. The delays involved would
be too great. | |

| A typical drum dryer mixer plant of the type observed would be

a relatively easy unit to operate, One man would operate the control
panel which electrically controls practically the entire operation,
To begin production, a start up sequence is followed. Any deviation
from the prescribed procedure results in the automatic interlocks
taking over to shut everything off. Also, if anything should happen
while the unit is operating, such as running out of aggregate, the
interlocks again take over. Therefore, the operation is relatively

safe.
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A front end loader operétor would be required to replgnish_the
aggregate supply. Sandeould‘be placed in one side of the tﬁo:bin
hopper and stone in‘the other. An adjustable gate at the bottom'of
the hopper can be positioned to reguléte the flow of aggregatés to.
achieve the prbper proportions needed.

The éntire asphalt supply liﬂes are jacketed including the
asphalt pumﬁ through which a spécialiheated 0il is cirtulated;‘ Also,
the ésphélf supply tank Eontains its own heat source.to bring the
asphalt up to a working temperature when it cahvbe_pumpéd into the
injectors. Therefore, a true asphalt cement coﬁlﬁ be uséd without fear‘
of line blockage iﬁ cold weather caused by solidifying asphait'cement. |

However,vit must be pointed out that this ;ype»bf plaﬁt is not
a pénacea for the winter hot mix problems. As stated in othervsectioﬁs
not all fhe yards which‘now have a McConnoughay mixer:or use of'hotl

mix would get a drum plant, Its output and cost could not justify

that. It should be assigned only to a few selected yards in a high

patching area where the use of the unit could justify its purchase.

F. Survey of Commercial Asphalt Plants:

All the asphalt plants in New Jersey were Surveyed to determine

B if‘any would be interested in supplying hot plant mix during the

winter months to nearby maintenance crews.

Table 12 is ajtabulaﬁion of the replies received, Out of .
67 firms'contacted'49’questionnaires were returned, Of those, only
13 stéted that they would be open all or part of the winter months,
Three of these stated they would be open all winter, the rest would

close at various times for at ieastvOne month. Of the 13, nine had



TABLE 12
ASPHALT PLANT QUESTIONNAIRE RESULTS

SURVEY QUESTIONS

f "2 ' #3A 3B "
' v Store
Minimum Demand Materials , NJDOT

Asphalt Plant and Location Dates Operating To Remain Open In Silos How Long Contract
Arawack Paving Co., Inc. March 15 to ‘SOO tons No - Yes
Hammonton ; December 31 '
Barrett Asphalt No reply.
Bound Brook '
Barrett Asphalt Plant not in operation for 1976 season. -
Oldwick ' ’
Barrett Paving Materials April 20 to No No - Yes
‘Summit December 20
Barrett Asphalt, A.E. April 1 to No : No - Yes
Trenton December 1 ‘
Barrett Inc., G.A. No reply.
Woodbine '
Bergen Asphalt‘Corp. April 1 to . 300 tons/day No ' - " No
Bogota December 30 5 days/week ’ .
Bordentown Materials, Inc. " No reply.
Bordentown ‘
Bossert R. & Co., Inc. March 1 to 100 tons Yes* 5 days No -
Newark February 1 - :
Brick-wall Corp. March to 300 tons Yes 18 hours Yes
Lacey Twp.’ December :

Comments

Plant Closed

1

*Under guarantee
pick-up only

=)

-’,S-



Burlington Asphalt Corp.
Mt. Holly :

Cleﬁente, A., Inc.
Upper Penns Neck Twp.

DeSorte Assoc, Co.
Albion '

Earle Asphalt Co,
-Jackson

Edison Asphalt Corp.
Edison

Edgewood Bit, Prods.
Atco -

Ferrante § Sons, Inc,
Bernardsville

Ferrante § Sons, Inc.
Flemington

Flanders Asphalt §, -
Concrete Co.,
Flanders

Garwood Asphalt, Inc.
Westfield

Hamburg Quarries, Inc.
Hamburg

Houdaille Const. Matls,,
Inc.
Morristown

Weekdays,
Intermittent
during winter

February 1 to.
December 31

‘April to

November

No reply.,

March 1 thru
December 31

No reply

To December 1*

To December 15*

. No féply.

April to

December

April 1 to
November 30

No reply.

TABLE 12 (CONT'D)

- 500 tons

No

- No

500 tons

200 tons

200 tons

"No.

100 tons

Yes

No

No

Yes

No

No

- No

No

Yes.

No

»Yes

Yes

Yes

No

No

Wants to bid
separately on
winter Material

*Either plant will
open during Jan.,
Feb., & March de-

. pending upon. Main-

tenance schedule §

weather conditions

-egg-



Intercounty Paving, Inc.
Mt. Olive

J&D Bituminous Prods., Inc.
Berlin

Jackson Asphalt & Concrete
Co. :
Jackson Twp.

Johnson Const. Co.
Bayville

Kramer Asphalt Corp.
Pequest

Lafferty Asphalt Co., Inc.
Voorhess Twp.

Limestone Products
Lafayette

Little Ferry Asphalt
Little Ferry

Lyncar Corp
Howell Twp.

McDowell Inc., Fred
Farmingdale

Meckel and Sons, Inc,
Norma

Mededith Paving Co.
Cinnaminson Twp.

April 1 to -
December 24

March to
January

No reply.

All yéar.

March to
November

No reply.

April 15 to
December 1

Open all year*
Closed Feb. Open
other 11 months
No reply.

April 1 to
January 15

May 1 to
December 15

TABLE 12 (CONT'D)

SO tons

Yes

250 tons
200 tons
20 tons/day
S days/week
100 tons

Yes

No

‘No

Yes

No

No

Yes

No

No

Ye;-

No

1 day

© 3 .days

3 days’

2-3 days

Yes

No

No

No -

Yes

Yes

Yes

Yes

-"No

*Closed two weeks in
January,

-qps-



Milford Asphalt
Hewitt

" Mount. Hope Matls. Corp.
Wharton

v National Bituminous, Inc.
“Berlin

Newark Asphalt Corp.
Newark '

Newton Asphalt Co.
“Andover

" Nicol Asphalt Co.
~Lakehgrst.

Oldbridge Land Development
" Co., Inc.
Oldbridge

,Penn-Jersey Paving Matls.,
Inc.
. Mt, Bethel, Pa,

‘vPreakness Asphalt Corp.
_Totowa Boro

So. Brunswick Asphalt, Inc,
Dayton

South State, Inc.
’Bridgetom’

South State, lnc.

Downer

Stavola Const. Co., Inc.
New Shrewsbury

March to
December

March 1 to .
December 31

No reply.

April 1 to
January 7

March to .
‘December

March 1 to
December 31

Open. all year

March 15 thru
December 10

~March to

December

Closed in

. winter

March 1 to
December 15

No reply

Open all year®*

TABLE 12 (CONT'D)

No* No . -
500 tons . No ‘ -
" No* ) No ‘ ‘ -
No* - No -
No*
- S Yes Depends on
Demand
"1000 tons Yes : lyweek
No No -
400 tons Yes 72 hours
'300 tops " No -
300 tons . Yes ‘ -

-(Total all customers)

Yes

Yes

No

No .

No

Yes

Yes

Yes

Yes

*Will ﬁot open in
winter months

*WKill not oﬁenﬂjn
winter months?

*Will not open'in
winter months

*Will not open in
winter months

-QVS.

*When temperature
is 30°F or higher



‘Stone. Inc., A.E.
. Pleasantville

Trap Rock Ind,
Columbus

Trap Rock Ind.
Kingston

7 Trap Rock Ind.
Lambertville

Trap Rock Ind.’
Runnemede

Trap Rock Ind.
South River

Tri-County Asphalt, Inc.
Hopatcong

Tri-County Asphalt, Inc.
Rockaway

Tri-County Asphalt, Inc.
Roseland ' :

Turvan Asphalt Co., Inc.

Kearney

Twin Bridges, Inc.
Keasbey '

Union Paving Co.
Delair

Uniset Asphalt Sales Co,
Watchung

Versaggi Bros. Constr,
Co., Inc.
Whiteshoro

Warner Co.
Morrisville, Pa.

No repiy.

March 1 to
December 1

March 15 to
December 15

March 1 to
January 31

February 1 to
December 31

No reply,
No reply.
March 15 to

December 15

Open all year

‘March 15 to-

December 31

April 1 to beginhing
of cold weather

TABLE 12 (CONT'D)

IQO tons* ~ No

" "

" "

" "

" "

- No

- No

- No

No* No

10 tons ‘No
No* No

-No* . . No

 Yes

B T
Yes

Yes

Yes

Yes
'No
No

“No

" *With two days

notice

“PyS-

*Would not open
during the winter

*Would not open
during the winter

*Would not opch
during the winter




Warren Brothers Co,
Prospect Park

vWafren Brothers Co,
Secaucus

Warren Limestone Co., Inc,
Oxford

Warren Paving Co.
Stewartsville

Weldon Asphalt Corp.
Linden

March 15 to
January 30
No feply.
No reply.

No reply.

April 15 to
December 1

TABLE 12 (CONT'D)

Yes -

No*

Yes

1 day

Yes

I\
1

*Would not open
during winter

“9pS-
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Department Maintenance eontracts for asphalt mix, four did not have:v
any contract.i | . | |

of the 36 who would not be open;'16 stated-that they would
not open under any c1rcumstance, whereas the rest could be- persuaded
to open up for a certa1n m1n1mum guaranteed p1ck up order, which
ranged from 100 tons per week_to 1000 tons per day. A number of the
plants which responded stated that they wanted to bid on hot winter
mix separately from the normal hot mix supplied the rest of the year.
-It is assumed that the pr1ce for the mater1a1 would be. 1ncreased
accordlngly ‘Therefore, to-ent1ce other plants‘to consider rema1ning o
open, a spec1a1 contract for the purchase of hot winter patch1ng
material may have to be drawn up.

| To utilize those'plants that would.rgmain open during the

winter a number of obstacles have to be overcome. The supply'logistics
have to be worked out for the maintenance-yards; Since most of the
~ open plants do;notpremain open all year long, more than one plant mayt
have to be combined to obtain coverage for the entire winter months.
Penaltiesihave to assessed for a plant not opening vwhen there is a
jdemand for patch material The Department may.have to guarantee that
a minimum quantlty of material will be plcked up each week

As a 51de note, it was planned dur1ng the w1nter 1976-77 to
obtain hot material from a nearby asphalt”plant that was supposed to
‘remain‘open. However,.that particular-plant never opened'until "
spring. This was truevof other.nearby plants contacted. It appears
“that the severity of the’Winter of 1976477_forced'many‘of the
commercial plants to change their minds about remaining open, It

appeared that few if any statewide were open at all.
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To analyze ﬁhich open plant would best serve wh#t yard, numerous
»tablés were déveIOped. Table 13 lists the statewide winter of 1975-76
asphalt usage for each maintenanée yard, As can be seen, soﬁe yards
have a very low requirement for patch (15 to 30 tons per season)
whefeas others have an extremely high quantity (460 to 610 tons per

season).,

Table 14 lists all the yar&s by district and how far away from
the various open»asphalf plaﬁts they are‘(straight line distances).
A "20" means that the yard is anywhere from 1 to 20 miles away from the
plani. Twenty miles was decided to be the maximum allowable one wéy
tfavel distance:to pick up hot mix. Over that it is felt that too much
time would be lost in travelling plus the material would lose too :
much heat on the back of the open ddmp truck. A '"'25" means that the
yard is between 21 and 25 miles away from the asphalt plaﬁt. An "X"
indicates thet the distance involved was greater than 25 miles,
: Téble 15 is a compilation of all the open asphalt plants and
a listing of the méintenanée yards within 20 to 25 miles away plus
the corréspbnding winter patéhing'tonnage used.. |
A map was developed from all this data showing a}l'fhe main-
tenance yards statewide and the dpen asphalt plants within a twenty
mile fadius (Figure 3). The information presented in this map and

_ the various tables of this section could be used as the basis for

devéloping‘contracts with aspﬁalt plants for winter patching materials.
Analysis of it réveals that of the 66 statewide maintenance |

yards, supply of hot winter materialrto 28 of them is questionable.

Eighteen yards have a definite supply problem for they probably will

A

be unable to obtain hot material from any nearby asphalt plant.
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TABLE 13 .

WINTER ASPHALT USAGE

District II

Yard Tonnage

ngg Tonnage
Bedminster 375
Bloomsbury 85
Branchville 55
Butler 115
Clinton 125
Columbia 75
East Hanover 465
Flemington 25
High Point 15
Netcong 180
Rockaway 385
Somerville 385
Sussex 115
Washington | 50
W. Amwell 80
Yellow Frame 185
TOTAL 2,715

District III .

Yard

Tonnage

District IV

Tonnage

Clifton 70
Elizabeth 210
Fort Lee 110

Jersey City 100

Lodi 295
Newark 370
Paterson 160

Ridgewood 65
Secaucusv 110
Springfield 315
Totowa 215
West Qrange 25

TOTAL 2,045

Sandhill 50
Sayreville 195

: »\Tpms River 215
Wall Twp. - 295
W. Trenton 185
Woodbridge 70

Bordentown 175
College Farm 135

Edgewater Pk. 35

Four Mile 155
Freehold 760
Hazlet 105 N
Hightstown 260
kingstdn liS
Lakehurst 230

Lawrenceville 610

Manahawkin‘ 200

Metuchen 160
Ocean Twp. 165
Parkway 50

Red Lion 320

Robbinsville 155

TOTAL 4,640

Yard
Bridgeport 150
Buena : 75

Cherry Hill 260
Cumberland 75
Deepwater 185

Deptford Twp. 185

Elmer 220
Folsom 75
Giassboro 460
McKee City 210

Middle Twp. 100

Pennsauken 30
Péters?urg 75
Pomona 170
W. Berlin | 160

W. Deptford 110

TOTAL 2,540



_ Yardv
Bedminsfer
Bloomsburyv
'BranchVille
ﬁutler 
Clintbn

Columbia

East Hanover .

Flemington
High Point

Netcong

| Rockaway Twp.

Somerville

- Sussex
Washington_

~ West Amwell

Yellow Fraﬁe

Ferrante’
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‘TABLE 14

DISTANCE TO NEARBY ASPHALT PLANTS (MILES)

N
i

B ]
wn

25

20

20

20

20

20 o

25

Bernardsville

. ‘Ferrante

N
o

[
[=]

20

20

Flemington
Tri-County

v25 /

DISTRICT I
5
> ER
(-4 ’E-'nﬁ
20 25
£ ix
25 X
200 20
25 X
o x
20 20
X - X
X X
0 2
20 20
25
25 T X
25X
X X
20

Uniset

‘N
[ ]

-

25

25

20

© 25

25

20

Watchung
"Little‘Ferfy

- Asphalt
Little Ferry

>~

Oldbridge Land

Development
'~ Madison Township

N
wn

~

Bossert
Newark

Fad
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TABLE 14

(CONTINUED)

~DISTRICT II
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20 20
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Clifton

Elizabefh

20

20

20

25 20 20

20

20

20

20

Fort Lee

Jersey City

20

20 20

20

20

20

25

20

25

Lodi

25 20

20 20

25

25

Newark

20

20

25

20

25

Paterson

20

20

20

25

Ridgewood

20

20

25

20

25

Secaucus

Springfield

20
20

25
X

20
20

20 20
20 25

20
20

20

Totawa

20

20

20 20 25

20

West Orange -
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Bordentown

College Farm

- 25

- 20

20 25

20

25

X

Edgewater Pk.

Four Mile

20

25

Freehold

20

20

20

Hézlet

25

20

20

20

20

25

20

25

20

25

¢

Hightstwon

20

25 20

25

Kingston

20

20

20

Lakehurst

Lawrenceville

20

25

20

- X

20 .

Manahawkin
Metuchen

20

20

20

20

20

25

20

25

20-

Oceaﬁ Township 20

Parkway

- 20

20 25

25

20

20

20

20

Red Lion

20

25

25

25

X

Robbinsville

20

25 20

20

Sandhill

20

20

25

20

Sayreville

20

20

25

Toms River

Wall Twp.

25

20

20

20

20

.

West Trehton

20

20
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Ygrd

| Bridgeport 
Buena |
Cherry Hill
Cumberlénd
Deepwafer
bbeptford Towhship
Elmér .
'Folspm
GlaSsbofo

McKee City
‘Middle Township
' Pennsauken
Petersburg

" Pomona "

W. Berlin

W. Deptford
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TABLE 14
(CONTINUED)

DISTRICT IV

Burlington Asphélf
Mount Holly '

~

=~

20

20

25

Upper Penns Neck
Township

Clemente

N
(=]

>

20
25

20

20

25

)



NOTES

intenance Yard

® Ma

A Open Commercial Asphalt Plant.

Shaded area is covered by

an open asphalt plant within

a 20 mile radius
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TABLE 15

MAINTENANCE YARDS NEAR OPEN ASPHALT PLANTS

Ferrante - Bernardsville

Yards Within 20 Mile Radius - Winter Tonnage
Bedminster . ‘ 375
Clark (Parkway) 50
Clinton : ' ‘125
East Hanover , 465
Elizabeth oo : - 210
Metuchen ' o 160
Netcong _ o 180
North Brunswick ‘ 135
Rockaway Twp. 385
 Somerville ‘ , _ ' 385
Springfield ' 315
Washington } ‘ 50
West Orange o . 25

Woodbridge ' : : 70

Subtotal 2,930

21 - 25 Mile Radius

~ Bloomsbury ' o : 85
Butler ' 115
Clifton ‘ B o 70
Flemington - 25
Kingston : , o 115
Newark . ' 370

- Sand Hill . ' - 50
Sayreville : ‘ ‘195
Totowa , 215
Yellow Frame ' _ ‘ . 185

Total 4,355



Yards
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TABLE 15 (CONT'D)

Ferrante - Flémington

Within 20 Mile Radius

21

Bedminster
Bloomsbury
Clinton
Flemington
Kingston
Lambertville
Lawrence Twp.
Sand Hill
Somerville
Washington
West Trenton

Subtotal

- 25 Mile Radius

Yards

Highstown

North Brunswick

Robbinsville
Total

Tri-County - Rockaway

Winter Tonnage

Within 20 Mile Radius

. Bedminster

21

Butler
Clifton

East Hanover
Netcong
Rockaway Twp.
Springfield
Totowa

West Orange
Yellow Frame

- 25 Mile Radius

Branchville
Clark
Clinton
Elizabeth
Lodi
Newark
Paterson
Ridgewood
Secaucus
Somerville
Sussex.
Washington
o Total

375
85
125
25
115
80
610
50
385
50
185

260
135
155

2,085

2,635

Winter Tonnage

Subtotal

375
115
70

465
180

385
315
215

25
185

S5

50
125
210
295
370
160

65
110
385
115

50

2,330

4,320



Yards
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TABLE 15 (CONT'D)

Stavola - New Shrewsbury

Within 20 Mile Radius

21

Freehold
Hazlet Twp.
Lakehurst
Ocean Twp.
Sayreville
Wall Twp.

- 25 Mile Radius

Hightstown
Metuchen

North Brunswick
Toms River

"~ Woodbridge

Yards

Subtotal

Total

Lyncar - Howell Twp .

Within 20 Mile Radius

21

Freehold
Hazlet Twp.
Hightstown
Lakehurst
Ocean Twp.
Toms River
Wall Twp.

- 25 Mile Radius

Robbinsville
Sayreville

Subtotal

Total

Winter Tonnggg

760
105
230
165
195
295

1,750

260
160
135
215

70

2,590

Winter Tonnage

760
105
260
230
165
215
295

2,030

155
195

2,380
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_ TABLE 15 (CONT'D)

Tri-County - Roseland

Yards Within 20 Mile Radius

21

_Butler

Clark
Clifton

East Hanover
Elizabeth
Fort Lee
Jersey City
Lodi
Metuchen
Newark
Paterson
Ridgewood
Rockaway Twp.
Secaucus
Springfield
Totowa

West Orange
Woodbridge

Subtotal

- 25 Mile Radius

Bedminstef

Netcong

Sayreville
Somerville

Total

Winter Tonnage

115
50
70

465

210

110

100

295

160

370

160
65

385

110

‘315
215
25
70

3,290

375
180
195
385

4,425
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TABLE 15 (CONT'D)

Uniset - Watchqu

Yards Within 20 Mile Radius

21

Bedminster
Clark

Clifton

East Hanover
Elizabeth
Hazlet Township
Jersey City
Metuchen
Newark

North Brunswick
Sand Hill
Sayreville
Somerville
Springfield
West Orange
Woodbridge

-Subtotal

- 25 Mile Radius

Butler
Clinton
Flemington
Kingston
Lodi

Netcong
Paterson
Rockaway Twp,
Secaucus

- Totowa

Total

~Winter Tonnage

375
50
70

465
210
105
100
160
370
135
- 50
195
385
315
25
70

3,080

115
125

25
115
295
180
160
385
110
215

4,805
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~ TABLE 15 (CONT'D) .

LITTLE FERRY ASPHALT - LITTLE FERRY

Within 20 Mile Radius

Yards

Butler
Clifton
Elizabeth .
Fort Lee
Jersey City
Lodi ‘
Newark
Paterson
Ridgewood
Secaucus
Springfield
Totowa

West Orange

Subtotal

21 - 25 Mile Radius
Clark .
East Hanover
o TotaIJ

Yards

Johnson Construction - Bayville

Within 20 Mile Radius

21

Lakehurst

~Manahawkin

Toms River '@
Wall Twp,

Subtbtal

- 25 Mile Radius

Four Mile
Ocean Twp.

. Total

Winter Tonnage

115 -
70
210
110
100
295
370
160
65
110
315

215 -
25

12,150

© 50
465

2,675

Winter Tonnage

230
200
215
295

940

155
165

1,260



Yards
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TABLE 15 (CONT'D)

Clemente - Upper Penns Neck Twp.

Within 20 Mile Radius

21

Bridgeport
Deepwater
Elmer
Glassboro

' Subtotal

- 25 Mile Radius

Yards

Deptford Twp.
West Deptford

Total

150
185
220
460

185

110

Oldbri@gglLand Development - Madison Twp.

WithinvZO Mile Radius

Clark -
Elizabeth
Freehold

Hazlet Twp.
Hightstown
Kingston
Metuchen

North Brunswick
Ocean Twp. '
Sand Hill

~ Sayreville

21

Woodbridge
Subtotal

- 25 Mile Radius

Bedminster
Lawrence Twp.
Newark
Robbinsville
Somerville
Springfield
Wall Twp.

Total

. Winter Tonnqgg

1,015

1,310

Winter Tonnage

50
210
760
105
260
115
160
135
165

50
195

70

375
610
370
155
385
315
395

2,275

4,780



Yards

..6()g_
“TABLE 15 (CONT'D)

f‘ Bossert - Néwafkkv

Within 20 Mile Radius

“Clark

. Clifton
" East Hanover -

Elizabeth
Fort Lee
Jersey C1ty

., Lodi
* Metuchen

‘Newark
Paterson
‘Ridgewood

' Sayreville

‘Secaucus

Springfield

- Totowa

West Orange‘-'

E Woodbrldge -

Subtotal -

21

‘North Brunsw1ck

- 25 M11e Radlus -

Butler

Hazlet Twp.

" Total

50
70
465
210
~110 .
100
295
- 160
370
160
65
195
110
315
215
- 25
70

Winter Tonnage

2,985

115
105
135

3,340

Buriigg;onzAsphalt,-‘Mt; Holly

W1th1n 20 M11e Rad1us -

Yards

Bordentown ;f, §‘

*~ Cherry Hill

‘Deptford Twp.

“Edgewater‘Park'“ffl"

Four Mile

~Lawrence Twp.

Pennsuaken
Red Lion S
Robbinsville

"~ West Berlin

West Trenton -

21

‘Subtotal
- 25 Miléfkadihs‘
' j'nghtstown
~ West Deptford

‘TQt?iji ‘

. W1nter Tonnage

175
260
185
3B
155
610
30

- 320
160

185

260
110

2,270

2,640
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These yards are predominately in the northwestern and the southern-
most parts of the state. Ten yards may‘have ah intermittent supply :
of hot winter mix - predominately in the lower central portion of
the state - for the plants nearby will not remain open all winter
and coverage could not be obtained from_anothef nearby plant.
For these areas especially,'énother source of hot‘patch mix will
have to be obtained, such as‘from aséignment of.a McConnoughay mixer
6r if justified; purchase of.a centrally located Qtateuowned drum
dryer mixer asphalt plant, | .

Coverage for the northeast and upper central ﬁreas of the -
state is excellent with usually two or more plants to chodse from,

As stated previqusly, the logistics have to be worked’out
once the plants‘that wi11 definitely remainvopen during the winter
monthS are known as to which yard will obtain ﬁaterial from which

open plant,

VG. Asphalt Cement Storage fank andbMeteting;§}stem: .

If a true ésphalt‘cement couidbbe utiliied‘in a Mquﬁnoughay
mixer in place of the cutback asphaltboils curfently uSed the quality
~of the mix should greatly improve. An investiéation‘of the méchanics
‘necessary to transfer this desire into reality.on the‘McConnqughay
mixer was undertaken. | |

| To accomplish this, especially‘wheﬁ deaiing with the cold
winter months, the asphalt cement must be kept quite hot (300 + °F)
in order to circulate it through the asphalt‘sﬁpply system. This
means that a.separate heated storage fank would be required for the

small tank on the McConnoughay mixer would be inadequate. Also, the
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McConnoughay mixer's supply lines and asphalt pump are not jacketed.
As soon as the hot asphalt cement was pumpea into a non heated section,
it would begin to solidify and block the entire line., Therefore, the
entire present supply lines, including the asphalt pump would have to
be replaced with a jacketed system in which a special heating oil
would be circulated. This also would require another e*ternal heating
unit separate from the McConnoughay mixer.

Various vendors were contacted and price quotes were obtained.
After analyzing this information, fhe modification prqved to be too
‘éostly (upwardS’Qf $10,000) to be justified based on the output of
the McConnoughay mixer. Then too, even if this item and‘others like
it were purchased to be added to the McConnoughay mixer, theé end |
result would be to have all the ancillary features of a/hot mix asphalt
plant without having the production capabilities of an asphalt plant,
Therefore, it would be better to start off with a hot mix asphalt

plant, than to try to turn the McConnoughay mixer into one,

H. Economic Analysis of Production Methods:

1. General:

| There are various factors that must be taken into consideration
when deciding which method of obtaining hot patching material during
the winter months is most advantageous, Among these are‘the initial
purchase outlay, the convenience (or inconvenience) of operation, and
the actual cost per ton of material, |

+ While the McConnoughay mixer purchase price is only
approximately $7,000 a considerable number of units would have to be -

purchased for effective statewide coverage.
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The drum dryer mixer plant costs between'$50,000 to $70,000>but
has a.production capability which would allow‘it to service at lea;t
10 trucks an hour at an output of 50 tons/hr,

Whilé the use of cdmmerciél asphalt plants requifes no capital
investment, there is also no assurance that hot mix will be avail-
able when required in the off season, During'inclement or extremely
cold weather it is simply not economically feasible for a producer to
run his plant for the relatively small quantify of material required
for patching. |

The best situation would appear to‘be a combination of all three
methods. If an asphalt plant is going‘to remain open during the
winter (or even only part of the time) ah agreement should be made
that would enable nearbf crews to obtain hot maferial from these open
plants whenever material is available.

In those areas where the demand is great enough and no open
plants exist, a drum dryer mixer plant should be purchased and set
up at a centrally located yard. In the areas where there is not
sufficient demand to warrant a drum plant, a McConnoughay mixer should
be sufficient. Where the use of winter patch is so extremely low
that even a McConnoughay mixer couldn't be justified and no other:
soufce is nearby, cold patch could be stockpiled. |

2. Development of Cost Dataf

To obtain the tonnage cost figures for the various production

- methods, the costs for the equipment, the manpower, and the material
requirements must all be included. |
| Table 16 lists these expenses. The individual equipment costs

were obtained from the Bureau of Equipment, while the Bureau of
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| TABLE 16

PRODUCTION EXPENSES

~ Manpower Costs
McConnoughay oquator
‘Loader operator .
Patch Crew

Truck driver &

3 laborers '
Equipment Costs
Dump truck crew cab

‘McConnoughay
. Loader

- Supplies

Aggregates, asphaltic oil,

fuel, and mineral filler

for the McConnoughay mixer

'FABC hot mix purchased
at a commercial plant

" $38/day
$42/day

- $18,25/hr.

$3,50/hr.
$1.75/hr,
$2.50/hr, -

~$15,00/ton of patch

'$15/fon
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Maintenance supplied. information on the personnel salaries and

L2

naterial costs.

'To develop the final cost figures, averaée waiting'and operating
times for the‘nen and equipnent wereldeveloped based on the infor-‘
mation in the dally reports made out dur1ng the production phase of
the study The wa1t1ng time represents that time lost to unproduc-
tive work commenc1ng from the time the men start in the morn1ng to
when the loaded truck leaves the yard., If more than one truck was
involved and had to'travel to get to the plant's1te, its travel time
is averaged in with the waiting time and that nunber is used for the
cost calculations. It should be realized that uhen dealing with

averages half the trucks will'leave before that time and the other

»

half after that time, but totaled together, this 13 what they averaged
~All the figures have been rounded out to the nearest 1/2 hour and -
‘whole dollar.

3. Ridgewood Yard:

Table i7llists the McConnoughay mixer production expenses for
the Ridgewood Maintenance Yard. ‘These‘cost figures shouid bevtypical
for other single operation yards, |

| Costs for four different caseswere'developedfor the Ridge-
wood Yard, refleCting the original system and modifiCations_to it.

The first case represents the present system. ‘A1l the men
start at 7:30 a.m. it takes approximately 2 hours to heat up the
asphaltic oil and another 1 1/2 to’2 hours to n;x three tons of patch

i
t
i

material. It is very close to lunch time before the men leave the

)]

yard to patch. The actual cost per ton for this operation comes to

$76.



Item

Salaries
McConnoughay &
- Loader Operators

Patch Crew -
EQuipment‘

Dump truck crew cab
McConnoughay mixer
Loader '

Supplies
TOTAL

Cost/ton

TABLE 17

DAILY MCCONNOUGHAY PRODUCTION EXPENSES

Case 1

Case I1I
(1 hr. earlier)

(Present System)

$80

" $73 (4 hrs.)*

$14 (4 hrs.)*

$7 (4 hrs.)*
$10 (4 hrs,)**

$45 (3 tons)

$229

$76

' *Waiting time.

| $80 -

' $36.50 (2 hrs.)

$7 (2 hrs.)
- $7 (4 hrs.) -

$10 (4 hrs.)

~$45 (3 tons)

$194.50

$65

FOR RIDGEWOOD MAINTENANCE YARD

Case III

(2 tons + 1 hr,)

Case IV -

- $80

- $27 (1 1/2 hrs;)

$5 (1 1/2 hrs.)
‘$7 (4 hrs,) '
$10 (4 hrs.)

330’(2'tbns)

$159 '

$80

**Actual operating time,

(dried agg. + 1 hr.)

$80

$27 (1 1/2 hrs.)

~99-

$5 (i 1/2-hrs.j
$7 (4 hrs.)
$10 (4 hrs.)

- $45<1§>tons)

$174

$58



-67-

Modifying the present system by having the twé operators come

~ in one hour earlier (Case II) to heat up the asphaltic oil and

prepare the unit drops the cost to $65 per ton, a Saﬁings»of 15% over
Case I, No overtime for operators woﬁld be needed as the McConnoughay
operations would be completed sufficiently early in ?he day to.allow
the men to leave one hour earlier. | i

If however only two tdnS of material is made (éaée 111), thé
cost jumps to $80 per ton,'a 23% increase over Case I&.

If the aggregate is pre-dried and/or stored in a dry shed, at
least one half hodr, time to make the mix could be saved (Case 1V),
The resultant cost drops to $58 per ton, an 11% savings over Case II
and a 24% savings over the original process [Case I (Table 18)].

4, Newark Yard | |
" Table 19 lists the cost figures for the Newark operation which
would be typical for an operation where the McConhoughay mixer is
used as a central batch plant for several yards. The operators in
" Newark already have been coming in one hour early to start the heating
of the asphaltic oil, On thevaveragé, five trucks obtained a total
patch load of 10 tons after travelling and waiting 2_1/2 hours.

Using these parameters, Newark's cost per ton was calculated
at $52 per ton, which is much lower than Ridgewood's figures. However,
only two tons bf material was placed on each trﬁck as opposed to
Ridgewood's three tons; The load of each of Newark's t:ucks was
limited to 2 tons each to enable the last truck to leave the yard
before lunch time. If each truck was to have more than two tons, the
average waiting time would be increased meaning that the last truck

would leave after lunch. Batching the loads (supplying more than one



© TABLE 18 .
 POTENTIAL SAVINGS FOR THE ~

© RIDGEWOOD OPERATION

Case I v\f 18y savihgs over Case I
'Cése III,i”v f“ '23% mor costly than Case II
CéSé‘IVv PR '11%»Savings ovér_Case II

.. 24% savings over Case I
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TABLE 19
DAILY MCCONNOUGHAY PRODUCTION EXPENSES

‘FOR NEWARK MAINTENANCE YARD

Salaries
McConnoughay § $80
Loader Operators '

Patch Crews (5) $228 (2 1/2 hrs.)
- Equipment

Dump truck crew cab (5) | $45 (2 1/2 hrs.)

McConnoughay $ 9 (5 hrs.)

Loader $12.50 (5 hrs.)

Supplies - $150 (10 tons)

TOTAL _ $524.50

Cost/ton ’ o $52

Operating factors: 5 trucks, 10 ton total, 1 hour
‘ earlier, 2 1/2 hour average travel
and waiting time ‘

.
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truck) results in a lower cost perbton since the overhead, such as
the time wasted during the preliminary task of heating up the
asphaltic o0il, is spread out over a larger quantity output.

The optimum is probably in the fwo to three truck range. With
more than three trucks considérable time will be lost iﬁ waiting to
be loaded. This would mean*thatlthe éverage MéConnoughay yard would
be most efficient if it produced mix for its own truck (6r two) plus
one from a nearby yards.

5. Drum Dryer Mixer Plant:

Table 20 lists the costs for a typical drum dryer mixer plant,
The information related to this type of plant was collected during
several field trips to Hempstead, New York where the township is
operating an Addco drum dryer mixer. The costs were developed for
ten pétchihg-crews travelling and waiting an average of 1 1/2 hours
to pick up material. Cost figures were developed for both three ton
load and five ton load. The 3 ton load was a normal load using the
McConnoughay mixer whereas with the drum plant, a 5 ton load is
possible without any noticeable inérease in waiting time.

Theﬂdepreciation and maintenance figures used in the calcula-
tions are only estimates obiained from industry representatives, as
opposed to more exact figures‘obtained for»the equipment and man-
power hourly costs. This type of unit is too new and too few are in
operation to have exact figures. The depreciation figure is based
on an initial,purchase price of $50,000, a ten year estimated iife,
and use during a patch season of 100 days per year. The maintenance

figure is based on an estimated cost of 5% of the initial purchase
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TABLE 20
ESTIMATED PRODUCTION EXPENSES FOR

A DRUM DRYER MIXER TYPE PLANT

Item - Cost - l Cost

Salaries : - '3 ton load ? ‘5 ton load
Plant & Loader Operators L $80 }l A $80
Patching Crew (10) ' $274 (1 1/2 hrs.) $274
Equipment -
Dump truck crew cab (10) $53 (1 1/2 hrs.) .. $53
Loader $5 (2 hrs.) ‘ ‘ $5 '
Supplies ~ $450 (30 ton) | $750 (50 toms)
Subtotal | o sse2 - $1162
Depreciation* § ; , ‘ - | ‘

Maintenance** e - $75 : $75 ($1. SO/ton)
TOTAL L $037 'f ©$1237
Cost/ton | o $31 - 25

*Based on 10 yr. life (est.) § 100 patching days per year.
- **Based on an estimated cost of 5% of initial purchase price
- per year ($50,000). .
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price per yeér.

The cost per ton for a three ton load was calculated as $32.
When a five ton load was used, the cost per ton dropped 22% to $25,

As compared to the cost figures obtained from cperating the
McConnoughay mixer in the Ridgewood and Newark Yards, the drum
plant's cost per ton is approximately 4O to 45% less.

6., Commercial Asphalt Plant:

>As can be seen in Téble 21; cést figures fbf a typica1>0pen
asphalt plant, the five ton load has the lowesf cost per tonydf,any
other method - $21,50 per ton, This'figures is based'on‘an avérage
of 10 patching crews picking up five tons of material, travellihgk
énd:waiting an average of 1 1/2 hours and an average purchase pricé
of $15 per tdn for the hot mix.

The asphalt plant cost is 25%»1ess than using a state owned
drum dryer mixer plant based on a three ton output and 16% less
comparing a five ton output,

Therefore, §f all the methods, obtaining fhe hot patchihg
material fron an asphalt plant is the most cost effective. This is

assuming that one can be found which is willing to remain open.



EXPENSES TO OBTAIN MATERIAL FROM 

A NEARBY OPEN ASPHALT PLANT

Item
Salaries
Patching crew
(10 trucks per hour)
Equipment

~ Dump truck crew cab
(10 trucks per hour)

Waiting § travel cost/ton
Purchase Price

Cost/ton

-73-

TABLE 21

| Cost

3 ton load

$274 (1 1/2 hrs)

$27.40 per truck

- $53 (1 1/2 hrs.)
$5.30 per truck.

$11/ton

§j$/ton

$26/ton

.Cost
5 tdnvload

$274 (1 1/2 hrs.)
$27.40 per truck

$53 (1 1/2 hrs.)
$5.30 per truck

. $6.50/ton

$15/ton ‘,.

$21.50/ton
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1V. IMPLEMENTATION

To implement the findings of this report, the followingAshould

be undertaken:

1. . All the McConﬁoughay mixers statewide with an asphalt
injection system should be updated according to the
recommended modifications.

2.’vA training school to introduce the operators to the new
modifications and operating procedures should:be initiated.

3. Copies of theireVised operating manual shbuld be
digtributed‘to every‘McCoﬁnoughay opefétor and his foreman.

4, A meeting with fhe various asphalt producers should be
held to finalize which plants will rehain open during the
‘upcoming wintgr. |

5. Once it is de;erminedehich plant could be relied upoﬁ to
remain open, the foreman 6f nearby maintenance yards would
be instructed to obtain hot material from that source.

6. For those high usage areas not covered by an open plant,
further thought‘should be given to assigning a state .
owned and operated drum dryer mixer asphalt plant.

7. The other yards not near an open asphalt plant would get
hot material éither fron an asSigned McConnoughay or
from a nearbijcConnouéhay yard,

As this is being Qritten, equipment modification of the

McConnoughay fleet is getting underway. A number of them are being

sent into the welding-machine shop for addition of the hopper extension.
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OPERATING INSTRUCTIONS FOR MCCONNOUGHAY ASPHALT MIXERS

The following is the revised operating guide fof the
McConnoughay pugmill., The operator should familiarize himself
with iis:confents and follow the instructions to achieve a quality
mix. |

It must be noted that the basis for this gﬁide was the original
instructions prepéredbby the McConnoQghay manufacturer, which wére.

amended with additional information obtained from this study.

A, Preliminary:

1. Service engine in accofdance with Enginé Manual. (Check
and fill ifvnecessary: engine fuel tank, burner fuel tank, asphalt
tank, engine crankcase, etc.)

2. Service mixer in accordance with Service and,Maintenance
instructions (lubricate fittings, etc.).

3. Check the following items:

a. Asphalt supply linevvalves are closed

b. Asphalt pump is disengaged

¢. Engine clutch is disengaged

d. Pugmill burner fuel line, asphalt tank burner fuel
line and asphalt line flﬁshing-valves afe closed

4, Start enginé and allow to run at idle speed (Part #8)*

*Part number identifications refer to the illustrated parts list and
update which is attached. '



B. Heating Asphalt
| 1. Light_aéphalt tank bu;ner (P#rt‘#6c)
:Noté: If a longef hose is attached to this burner, ' : s
it will be possible to piace’it on fhe gréund‘to
light it. Raw kerosene partially on fire will be
‘emitted by fhe burner until it bééomes hot enough
‘to vaporize the fuel. Once tﬁe Burnerkis operating

correctly, it can be placed back into position.

2. Since the asphalt tank temperature gauge (Part'#6B)’doeS‘

not react instantaneously to temperature build-up, the burner should

¥,

be shut off before the desired temperature is attained. If 175°F is
desired, the burner should be shut off-at approximately 140°F (this
may vary from unit to unit and some expériméntation may be required).

3. Since the asphalt material will expand when heated, care -

should be taken in not to overfill the tank. . Keeping the level of

material approximately 12'-18" frbﬁ the top‘is desirable. -
4. " As the asphaltftemperature approachs the cut-off point,

the asphalt should-be récirculated through the supply lines and back
into the tank. To accomplish this, the following steps should be
taken: | |

va. Open ésphalt valve'by tank CPart #40)

b. Close sampling line valve (Part #101),

c.. Open supply 1iﬁe valve upstream of injectors (Part #41)V o -

d. Open recirculating valve downstream of injectors (Part #102)



e; Close both injector valves (Parts #103 § 104)
£. Engage asphalt pump (Part #39) | |
5. Once the asphalt reaches the proper temperature and m1x1ng
of mater1a1 is to start, the rec1rcu1at10n of asphalt should stop
| v{ a. :Dlsengage.asphalt pump (Part #39)
b.  Close reclrculatlng valve downstream of injectors (Part #102)}
('c, rOpen both 1n3ector valves (Parts #103 § 104)
" The asphalt supply system is now ready. “The total tlme‘necessary‘
to heatgup,the‘asphait(uill take.frOm 1 hourvto 2‘hours and possibly

longer depending upon'ambient temperature,'

gC;’ M1x1ng of Patchlng Mater1a1

1. Load the holdlng hopper at the front of the machlne with
premix aggregate., The 1ead1ng and lowest edge of the hopper (not the
vhopper exten51on) equals the de51red batch 51ze (1000 lbs -)

‘2. Light the ma1n burner (Part #43) accordlng to the Serv1ce ’
;and Malntenance Instructlons Paragraph F-1. (Do not operate burner
over two (2) mlnutes w1thout mater1a1 1n the m1x1ng chamber )
| ;23’ Increase englne speed to maxlmum. v‘ | »yv ‘

7»4} Open the 1n1et gate (Part #4A2) a110w1ng the aggregate to
'Penter the mixing chamber (pugmlll) -Close the gate ‘and qulckly ref111"
. the hopper w1th more aggregate o | |
‘ Note Whenever the main burner is 11t aggregate
"should be 1n the hold1ng hopper ThlS precautlon

must be taken before 1n3ect1ng the asphalt 1nto the |

pugmill, even if that aggregate in the hopper is not



needed for patch. This procedure not only prevents
flames from shooting up the hopper when the burners
are lit, but also in case of a fire this load could

be dumped into the pugmill, smothering the fire inside.

5. Set the batch timer (Part #21Bj for the desired length of
heating time to dry the aggregate. The time necessary would depend
upon the moisture content of the aggregate. Exceptionally wet aggregate
(stored outside) would require approximately 3-4 minutes. The first
load would need 4 minutes and 3 minutes for those that followed.

If the aggregéte was dry from being stored indoors, this step could
be eliminated.
Note: To determine the proper time‘interval for
agéregéte drying, some experimentation is required.
After the aggregéte has been heated for the selected
period of time, dump it out intokthe waiting front
end loader. Insert a dial thermometer and read the
temperature; For wet aggregate, a target_value of |
160-180°F is desired and the heating time should be
adjusted accordingly to attain this value. If RC-800
is to be used in the patching mixture the aggregate |
should not be héated much higher than this:value, as
the RC-800 may flash when coming into contaét with
- the overheated éggregate. Once thé desired time

interval is established, it should remain constant

»”



for the re#t of the season (unless the moisturé
content changes drastically).

Whenever material is being'discharged, the main‘
burner should be shuﬁyﬁff_before the discharge gate
(Part #4B) is opened, to prevent the material from‘
catching on fire‘aS-it‘is being dumped out. Relight

the main burner before the inlet gate is opened.

The following steps have two versions depending upon -

- whether or not mineral filler is added.

I Mineral Filler Added

6. After heating the aggregate, dump it out into the front end
, loader. | |
7. Break a bag of mineral filler (70 lbs) on top of the
aggregate in the loader bucket.

8. Open the inlet gate (Part #4A2), dumping in the aggregate
that was in»ihe holding hopper.
| 9. Preheat according to Step C.5.

10. Now dump the heated aggregate with>mineral filler into the
holding hopper. | |

11. After the second aggregate batéh has been heated, dﬁmp it
out, édd'filler, dump into pugmill first batch with filler, and place

second batch back into hopper (Steps C.6,7,8,10).



12. Introduce the required amount of asphaltic material into

1

the mixer by eﬁgaging the asphalt pump clutch for the required number
of revolutions (which was determined from the pump calibration procedure)
on the revolution c0uhter (Part #44).

Note: The injectors should be checked for plﬁgging

when the pump is engaged. Look through the small

inspection holé on ‘the side to see if asphalt is

beihg injected when the‘pump is engaged. The

required number of revolutions should be added to

the number on the counter when the asphalt starts

to flow, otherwise not enough asphalt will be in

the mix,

13f_'Disengage the asphalt pump clutch when the desired amount
of asphalt has been intfoduced into thé:mixer. Reset the revolution
counter to zero after each operation 6f:the‘asphalt?pump.

14. Set the batch timer for the desired mixing time. If the
‘aggregate was preheated, the mixing time should be approximately‘
3 minutes(4 minutes for the first batch). If not prehegted, 5-6
minutes would be required. The bperator should take the temperature
of the mix and adjust his timesaccordingly. |

15. When the batch timer reaches‘zero, open_the,discharge gate,
dumping the asphalt mix into the waiting front cnd loader for placement
in a dump truck or a heated:trailér;

16. Close discharge gate.



;p17. Open the inlet gate and dump 1n the second mineral filler-
) aggregate batch Llose the gate and qulckly ref111 the hopper with-
rmore aggregate. Add asphalt and m1x (btepS'C 12 through 16)
| Note:. W1th thlS mothod two batches of" aggregate :
.are dr1ed consecutlvely and then two batches mixed
'w1th asphalt consecutlvely |
The heated aggregate must be removed from the pugmlllr
Cto add the filler. If the f111er were ‘added before the
= aggregate was dried a11 the f111er would be blown out
the stack durlng the drylng process |

18."vRepeat Steps Cc.1 through 17 as necessary to produce the

S desired number of batches

f II wlthout F111er .

'0m1t Steps C- 6 ,7. 8,.,10 11 (C-6 through 11) .
b Follow Steps c-12, 13 14 15, 16 (C 12 through 16)
’Then repeat Steps lgthru 5,12 thru 16 unt11 requlred amount
f'of material is producea |
;19rffFor steps to follow 1n shuttlng down the mlxer after.each
' day s operatlon see Paragraph H of Serv1ce and Ma1ntenance Instructlons
Operatlng Precautlons ‘ o
N i,_ Do not operate ‘the burners w1thout mater1a1 in thevpugmlll .
4or asphalt tank | = ,‘ |
f 2. Do not operate the fuel pump wlthout fuel in the fuel tank
.3.h Do not operate pump w1thout 11qu1f1ed asphalt or fuel 011
FETA ol -
'4]' Keep V—belts tlght by remov1ng excess 11nks

5,< Do not heat aspha1t1c materlals above recommended temperatures



6. If a cold mix is being reheated or rejuvenated, it may be
necessary to leave tﬁe inlet gate open and shovel directly into the
pugmill. |

7. Disqharge asphalt mix at approximately 250°F. Do not
overheat as‘any asphalt mix will flash when heated éxcessively. Heat
mixﬁure at least to 225°F to drive off moisture.

8. Operate the asphalt mixer on firm and level ground.

9. Do not open asphalt tank 1lid while the burners are in operation.

SERVICE AND MAINTENANCE INSTRUCTIONS FOR MCCONNOUGHAY ASPHALT MIXERS

A. Engine (Part #8]
1. See Manufacturer's Recommendations in Wisconsin Engine
Manual* for Service and Maintenance Instructions.
a. Fill gasoline fuel tank with gasoline.
b. Fill oil bath air cleaner with 0il to the oil level mark.
c. 'Fill engine crankcase with oil to mark on dip stick.
d. Fill clutch housing with 0il to oil level plug on side of

clutch housing.

Note: To not start engine until the engine has been

propérly serviced.

B. Burner Fuel Tank (Pgrt #21) : -

1. Fill fuel tank with kerosene.

*Included in Manual Packet supplied to yard when mixer is assigned.
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' C. Asphalt Tank (Part #6) |
Lo 1. Fiil'asphalt tank with asphalt.
a. Do not dverfill (keep aspﬁait levelviZ" to 18"
from top to allow room for expansion of material
.'wheﬁ heated) . |
" b. ‘Do not pperate'tank Burner (Part #6C) without :

" asphalt in the tank to a level above the heater tube.

D. Lubrication‘
1. Mixer shaftfbearings_(Part #7)
_Lﬁbricate Bearihgs on each end of mixer shaft (Part #7A) with‘
a hiéh temperéture greasé (heat resistant)xsuch as Shell #HT-2, or
Esso 4784. | U | |
| | a. Lubricate every eight (8)‘hours-of operation or
more ofﬁeh»if néeded. |
' b.} Keep_cléah and free of exces§ grease and material.
2. Jack shaft Béarings (Pafi #iS)b
a. Lubricgte bearings'oh»each“ehd of jéck shaft
(Part #i2) With a good general purpose’grease
~every eighf (8) hours of operation.
b, Keep ciéan and'frée of excessvgreasé,
"3.. Blower and fuel pump jack'shaf;‘beérings (Part #36)
‘Lubricate bearihgs on éach endiqf jack shaft every éight‘(B)

“hours of operation with a gobd genefal purpose grease.
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4, Fuel pump shaft bearings (Part #22C)

a. Lubricate bearihgs on each end of fuel pump'shaft
every eight hours of operation with a‘good general
purpose grease.

b. Keep clean and free of excess grease.

5. Asphalt pump (Part #39)

a.. Lubricate daily.

(1) Use best grade of medium up grease for sleeve
bearings and gland.‘
(2) VUse beafing lubricant for thrust bearings.

‘b. Lubricate clutch grease fittings daily with a good
general purpose grease.

c. Lubricate pump shaft bearings (Part #39A) daily withv
a good general phrpos’e grease.

d. Keep all fittings and bearings clean and free of
excess grease.

e. Do not operate the asphalt pump unlesé it contains
kerosene.

6. Rubber éounter belt (Part #46)
Keep cleaﬂJPnd free of grease and material.

|
Adjustments f

1. Engine (Part #8)

See Wisconsin Engine Manual.
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2. ‘C1utch
| See Wisconsin EnginerManual.
3. V-Belts (Parts #20 § 31)
a. See Manufacturer's Recommendations.
b.  Check often (daily for first week of operatiron)
for tautness.
c. Removengcess links to incrgase tautness when
deflection is greater than one (1) inch.
.(1)' Exqusive looséneSS will cause:

(a) Excessive:smoking of machine.

(b) Lack of fuel pressure on fuel gauges (Part #23)

(c) 1ncomplete burning of fuel in burner.

(di Incomplete removal of solvents from cut-back
asphalt used in the asphalt mix, resulting in
the mix flashing when discharged from the
asphalt mixer.

4. Roller chains (Parts #11 & 16)
All chains may be easily adjusted by moving the engine and/or
jack shafts and coordinating one with the other.
S. Fuel pump (Part #22)
a. See Man@facturer's Reéomendations
~b. Pressure may be adjusted from 80 to 150 psi.
c. Normal use of 120 psi is satisfactory
6. Screws, nuts, bolts, pipe joints, allen screws, unions
and pipe plugs.
Periodically tighten including the mixing blades cap screws

(Part #7B).
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7. Tires (Part #3A)

a. Periodically check tire pressure.

b. Inflate to manufacturer's recommended tire pressure.

8. Coil burner (Part #6C)

a.

See Manufacturer's Recommendations

F. Burner Assemblies

1. Main burner assembly (Part #43)

a.

Make a daily visual check to see that nozzles (Part #6A)

are spraying properly.

b.

C.

Operate the burner at 100 psi to.120 psi on gauge (Part #23).
To light the burner, reduce the engine speed before
opening valve (Part #38), and insert lighted torch
through the hole with a sliding cover on the operator's
side of the mixing chamber (pugmill). Do not open

valve fully. Only open valve enough to light burner.

‘Then open to achieve desired pressure.

Do not operate burner below 60 psi on g;uge (Part #23),

#s it will drip fuel instead of atomizing it properly.

To clean the burner nozzles (Part #43A).

(1) Remove the cover plate (Part #43C).

(2) Withdraw the burner tube from the burner housing.

(3) Unscrew burner nozzles from burner tube.

(4) Clean both the nozzles and strainer screens.

(5) Reassemble by reversing the above procedure steps (5)

through (1).
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f. Do not operate the burner over two (Z)Iminﬁtés'
without material (aggregate or asphaltic mix) in
the mixing chamber.‘

g. If asphalt mix is taking an excessive length of time
to heat; follow the procedure in above paragraph e.,
also check tautness of V-belts (Parts‘#zo & 31).

2. Asphalt tank burner (Part #6C)

a. Operate burner at approximately 20 psi on gauge
(Pait #23), but never operate above 30 psi.'

b. Do not operate burner unless the heat tube in the
asphalt‘tank (Part #6) is completely covered with the
asphaltic material.

‘c. Operate burner only for tﬁe,length of time néeded to
raise the temperature of the asphaltic material to
the desired temperature, as shown on accompanying

asphaltic temperature chart.

-G. Calibration of Asphalt Pump (éart #39)

1. Calibration of the asﬁhalt pump (Part #39) must be accomplished
béfore the machine is put into operation.

2. Témperature of the asphaltic material in the asphalt tank
(Part #6) must be at the working temperature as shown on the accompanying
asphaltic temperatufe chart.

3. Calibrate the asphalt pump (Part #39) by the following method

|
(with engine running):
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a. Shut off asphalt valve (Part #41) upstream of
injectors. » \

b. Open valve near tank (Part #40) and sampiiﬁg line B e
vélve. | |

c. Remove pipg plug.

d. Engage asphalt pump- clutch.

e. Catch initial flow of asphaltic matgrial in any
suitable container for later use. When flow is
uniform, quickly switch to a container of known
‘capacity (avfive gallon pail is suitable), noting '
the number on the revolution counter. When the

container is full, disengage pump, and read the

.

counter.

f. Shut off<sampling vélvé and replace plug.

g. Divide the number of gallons in the cohtainer into
thé nﬁmber of turns required to fill the container
(difference between initial and final counter
readings) . 'The answer will be the ndmber-of
revolutions needed to pump one (1) gallon of
asphalt. (Number of turns divided by numbervof
gallons equals number of revolutions needed to,

pump one (1) gallon.)

Note: By using the revolutions to the gallon obtained ¢

here, you can use any of several types of asphaltic

"

material and obtain a satisfactory mix.
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H. Cleaning Machine After Daily Usage |

1. Allow the engine (Part #8) to idle for two or three minutes
after the burner (Part #43) has been turned off. This will discharge
any excessive heat and eliminate warping of the mixer.

2. After the burners have been turned off, introduce approximately
one;half batch of aggregate into the mixing chamber (pugmill) to clean
the mixing blades and pugmill. Discharge thevmaterial after afproximately.
one (1) minute of mixing time ‘and dispose of it.

‘ . 3. Asphalt pump part (Part #39) and asphalt lines should be
flushed with kerosene or fuel oil at the end of each day's mixing
operation or the asphalt will harden and make the pump inoperative.
a. To flush asphalt pump and asphalt lines (with
engine running):
(1) Close the valve next to the asphalt tank
| (Part #40) and the valve upstreamvof the
injectors (Part #41).
(2) Open the sampling line valve and remove the
pipe plug. | |
(3) Place a contéiner under opening to catch flow.
(4) Open/asphalt‘line flushing valve connected to
the kerosene pump (Part #38).
‘(5) Engage asphalt pump.
(6) Aftér the pump and lines have been flushed,
disengage asphalt pump, shut off #sphalt line
flushing valve close sampling line valve, and

replace plug.
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b. Allow some kerosene or fuel oil to remain in the

3

, pump and asphalt lines when flushing operation

has been completed. | o E , 4
4. After the engine is stopped, remove any'build-up of hﬁtefial

behind and below inlet gate (Part #4A2)vahd close the gate when this

operation is fiﬁished.
5. Aftér the engine is stopped, open wide the dischargé,gate

(Part #4B) and remove any build-up of material'behind_and below the

gate, Leave the gate invthe open péﬁition whenvthe machine is notvin

use.

6. Clean any material that remains from the shoveling pan

LA

(Part #2) (if used) and spray with kerosene or solvent. . Raise the

A 2

pan and hook the 5uppofting chains into the travel position.v
7. Lubricate the machine according to the lubricatiﬁgv
instructions, Paragraph D.
8. Fill fuel tank (Part #21) with kerosene.
9. Fill engine gasoline tank with gasoline.

10. Fill asphalt tank (Part #6) with asphaltic material.

L2



ASPHALTIC TEMPERATURE CHART

ASPHALT CEMENT RECIRCULATION TEMP.  WORKING TEMP.  FLASH POINT

AC 85-100 penetration 200 Deg. F. 300 Deg. F. 450 Deg. F.
AC 100-120 " 200 Deg. F. - 300 Deg. F. 425 Deg. F.
AC 120-150 " 175 Deg. F. 300. Deg. F. 425 Deg. F.
AC 150-200 " 175 Deg. F. 300 Deg. F. 425 Deg. F.

CUT-BACK ASPHALT

RC 5 - 3000 105 Deg.

F. 200 Deg. F. 80 Deg. F.
RC 4 - 800 75 Deg. F. 175 Deg. F. 80 Deg. F.
RC 3 - | |
MC 5 - 3000 105 Deg. F. 225 Deg. F. 150 Deg. F.
MC 4 - 800 | 75 Deg. F. 200 Deg. F. 150 Deg. F.
MC 3 | | 60 Deg. F. 175 Deg. F. 150 Deg. F.

" ASPHALT EMULSION
RS 1 60 Deg. F. 120 Deg. F. DO NOT
|  HEAT

MS 1 60 Deg. F. 120 Deg. F. ABOVE
MS 2 - 60 Deg. F. 120 Deg. F. © 150 Deg. F.
MS 3 | | 60 Deg. F. 120 Deg. F IN TANK

DO NOT CHANGE ASPHALTIC MATERiALS IN THE ASPHALT TANK FROM EMULSION TO CUT-BACKS

" OR EMULSIONS TO ASPHALT CEMENTS OR VICE-VERSA WITHOUT FIRST THOROUGHLY CLEANING

" AND DRYING THE ASPHALT TANK, AS THE ASPHALTS WILL FOAM WHEN MIXED WITH EMULSIONS

AND HEATED.

Table Supplied By:

ASPHALT EQUIPMENT COMPANY, INC.
13333 Hwy. 24, West
FORT WAYNE, INDIANA 46804

‘Note: All of the above materials may be heated above 250 degrees F. in the

mixing box of the McConnoughay mixer.
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SCHEMATIC OF

ASPHALT SUPPLY SYSTEM

\ PARTS LIST
- ASPHALT TANK
ASPHALT PUMP

VALVE

S OO0,

VALVE

5

SAMPLING LINE VALVE

L 4

RECIRCULATING LINE VALVE,

INJECTOR VALVE (LEFT SIDE)

®E@®

INJECTOR VALVE (RIGHT SIDE)

)



PARTS LIST
FOR MULTI-PUG PATCH MIXERS

HTD-F10T

LT EQUIPMENT CO. INC.

FORT WAYNE, INDIANA 46804




F10T-1
F10T-1A
F10T-1B
F10T-2
F10T-2A
F10T-3
F10T-3A
F10T-4
F10T-4A
F10T-4A1
F10T-4A2
F10T-4B
F10T-5
F107-6
F10T-6A
F10T-6B
F10T-6C
F10T-7
F10T-7A
F10T-7B
F107-7B1
F10T.7B2
F10T-8
F10T-9
F10T-10
F10T-N
F10T-12
F10T-13
F10T-14
F10T-15

F10T-16 .

F10T-18
F10T-19
F107-20
F10T-21
F10T-21A
F10T-21B
F10T-21C
'F10T-21D
F10T.22
F10T-22A
F10T-22B
F10T-22C
F10T-22D
F10T-22E
F10T-23
 F10T-26
F10T.27
F107-30
F10T-31
F10T-33
F10T-34
F10T-35
F10T-36
F10T-38
F10T-39

F10T-39A

F10T-40

Frame
Jack only (each)
Hitch Pin only (each)
Shoveling Tray
Chain only, 47 Lmks (each)
Axle, Springs, Hangers, Hubs, Wheels & Tires
Tire only (each)
Mixing Box, complete with Apron nnd Front Gate
Lmer only (each)
Apron, w/stands and shields (each)
Front Gate only (each)
Discharge Gate, w/lever and bearing
Stack Extension, w/cap screws
Asphalt Tank, complete with Bumer
Lid only (each)
Thermometer only (each)
Oil Type Weed Bumer only (each)
Mixer Shaft Bearings (each)
Mixer Shaft
Set of 8 Mixing Blades, complete with Tips
Ni-Hard Tip, only, w/5/8"" Plow Bolts (eoclu)
Paddle Arm only (each)
Wisconsin Engine
Sprocket, 80-Q-15,1-11/16"" bore, w/Q-1 bushing
Sprocket, 80-Q-54, 2-7/16’" bore, w/Q-1 bushing
Roller Chain, Single RC-80, 1’’ pitchx 82"’ long
Jackshaft, 2-7/16"' x61%2’" long, w/three 5/8"° Keyways
Jackshaft Bearings, 2-7/16"" x self-aligning (each) PB251
Sprocket, D-80-Q-15, 2-7/16’’ bore, w/@-2 bushing
Sprocket, D-80-R-60, 2-7/16"" bore, w/R-1 bushing
Roller Chain, Double RC-80, 1'’ Pitch x92"’ Iong '
Sheave, BK-60-H, w/H-5/8'' Bushing
Sheave, BK-45.H, w/H-5/8"" Bushinh v
Jockshaft Veelos Link V-Belt, 50 Links, Type A
Fuel Oil Tank, 75 Gallon, w/1%’’ Fill Cap & Strainer
Timer Box, only (each)
Timer, only (each)
Strainer, only (each) #52"18-A
Fill Cap, only (each) # GC-507
Fuel Oil Pump Assembly, Complete w/mounting
Sundstrand # J6BA-200-3 Pump, only (each)
Sundstrand # 102642 Foot Mount, only (each)
5/8"" Bearing, (each) PB251
Love Joy # A-050-X Coupling, 7/16°" x5/8"°, only (each)
Shaft, 5/8’" Round x 16-3/4"" Long
Fuel Oil Pressure Gauge, 0-200 #, 2%4"° Face
Oil Hose, 1/4'" x42"' long, w/1 male & 1 female erids (each)
Oil Hose, 1/4"' x72"' long, w/1 male & 1 female ends (eoclt)
Mixer Liner, Abrasion Resistant Steel (not illustrated)
Blower Link V-Belt, Veelos, 79 links, Type A

Blower Sheave, BK-40-H, w/H-5/8"' Bushmg

Oil Manifold, with nozzles
Blower Housmg, with Fan only
Blower & Fuel Pump Jackshaft Bearings, 5/8'" (eoch)PBZSl
Fuel Oil Needle Strainer Valve (eoch)
Viking Asphalt Pump

Asphalt Pump Shaft 3/4”" Bearings only (each)
Asphtholve Lever Action (eoch)

L)
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F10T-43C FIOT-218
F10T-43
F10T-23 -
F10T-43A
 F10T-34 '
’ F10T-38 “FI0T-21A
F10T-41
@
S F10T-4B
A S P
“err. oy %, 25
v % v Yy ®
FlOT-"I ~ Asphalt Valve, only (each)
F10T-42 Tank Bumer Hose (each)
F10T-43. ~  Tub Burner Assembly, complete
F10T-43A Oil Manifold, only (each)
F10T-43C Bolted End Plate, only (each)
’ F10T-44 Counter, Durant, # 4CS7ILCLRP (each)
! ‘ F10T-45 - Counter Sheave (each) o
: F10T-46 Counter Belt, Rubber (each)
Y F10T-47 Asphalt Pump Sheave (each)
o F10T-48 . . Pump Clutch Sprocket (each)
F10T-49 Pump Drive Chain, Single RC-60, 3/4’ pitchx76):"’ long
N F10T-50  Pump Driving Sprocket, 60-Q-72, 2-7/16"* bore, w/Q-1 bushing
: F10T-51 Friction Clutch, Twin-Disc, complete Assembly

F10T-51A Twin-Disc Clutch, only (each)



F10T-8

F10T-11

F10T-22A
F10T-22 _
F10T-22E
F10T-22D
F10T.228
~ F10T-22C-

A A A A‘ ) A
.4 .

A A A
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" ASPHALT EQUIPMENT CO. INC.

13333 U.S. Hwy. 24 West ® Fort quﬁe, Ind. 46804 Telephone (219) 672-3422
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