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Due to the serious consequences to those emnloyed about elec-
trically driven machines and equipment 1n industry through the lack of
effective grounding measures and through the use of balance coils (auto
transformers), the following rules have been adopted by the Department
of Labor of New Jersey. These fules apnly to all industrial nlants,
sand pits, mines and quarries.

Such protective measures are reauired by the National Eleo-
trical Safety Code and the National Electrieal Code. These regulations
are to supvlement but in no way to walve the reguirements of the national
codes. '

Bule 1 - Bvery nortable electrically overated device or motor driven
conveyor, portable eleeater, alir commressor, hammer, vortable drill, grinder
glue pot, heater nump, and nther nortable taols and devices, ineluding
portable hand and stand lamns, dut not including desk or office fan
metors, other electriecally driven office eaulpment, and pressing irons,
shall have their framework effectively grounded by means of an additional
ingulated flexible conductor carried within the cable walls, said con-
ducter to have the same carrying capacity as the conductor suonlying
the device or machine. This grounding wirec shall be clearly distinsuishd
led as a non-current carrying safety grounding condnctor, said ground-
wire to be seeurely attached to ghe framework of the device or machine
in an approved manner. ZEach such portable eleetrieally driven conveyor,
tool or device shall be connccted to the souree of electrical energy
by means of an anproved non-reversible polarity type plug or connecting
deviece which will positively insure the commletion of circult and greund
connections in proper relationshin to each other.

Lamp-holding sockets and reccptacles shall be polarized by
being so wired o the permanent wiring and flexible cords that the
screw shells shall be connected to the identified grounded wire of the
cireuit (not to the grounding wire which grounds the coulpment frame) .
Smell portable tools such as drills, reamers, grinders, glue pots, etc.,
shall not be operated on an ungrounded circult having voltages or ex—
posed to voltages over 15Q volts to ground, or em a motential greater
than 150 volts to ground. When, in the judgment of the Commissioner of
Labor, it would ve impractical to provide eircuits operating at less
than 150 volte to ground without unreasonable expensc, the Commissioner
moy permit higher voltages to be used, but not exceeding 250 volts teo
ground. In conductive locations which contain wet nr acid conditions
or other highly conductive mediums, voltage on such small mortable
tools shall never excecd 150 volts to ground.

NOTE - 220 volt direct current, single phase or multiphase motors may
be operated on eircults not exceeding 150 volts to ground if
the generator or transformer secondary sunplyving such circuits
has a neutral point which is grounded.

Rule 2 ~ All non~current carrying metal varts of fixed equipment such
as the frame and metal exteriors of generatnors, motors, transformer
cases, compensators, controllers (including handles and levers), awiltch
cabinets, panel boxes, and cabinets, lighting fixtures other fixed ap—
pliances, conduit, armor of cable, metel raceways and the like, shall
be permanently and effectively grounded in an ap»nroved manner. (8e6
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Table 1 for proper sines.) Exempted from this rule are metal enclosures
with approved insulated linings, such as the lined covers of surface
type snap switches and the lined shells of seckets.

Rule 3 ~ All metal guard enclosures at or around electric motors, shall
be effectively bonded to the framework of such electric motor by means
of a conductor of a size and in accordance with the Tavle following
these rules. A separate ground wire may, in special cases, be reauired
for grounding such guard structures in lieu of bond to motor frame.

Rule 4 - Where a wire is used as the grounding conductor reauired in
Rules 2 and 3, it shall be orotceted against mechanical injury by means
of proper enclosure in nrotective metal duct of apnroved type. This
duet shall be bonded to ground wire at each end.

Rule 5 - Excent as required by Rule 6, the metal wire enclosures of a
wirlng system may be used as grounding conductnrrs for the grounding of
equipment supnlied through them, and nipe may be used for grounding
such enclosures, and when so used must be of the size specified in
Table 1. Where an interior wiring system overates at over 150 volts

to ground and nine, confuilt, armored cable, or raceway ls used as the
grounding conductor for fixed eauinment, conduits, armored cable, race-
way Shd-fistings, avnroved bonding jumpcrs or other avnroved devices
shall be used. Such bonding, jumpers shall not ve required with mroperly
cleaned threaded joints, made up tight, or pipe, conduit or fittings,
nor where approved threadless Jjolnts are made un tight on pivne, conduit
ér fittings, nor when two locknuts are used.

Rule 6 - In chemical plants where the product manufactured or handled
socts up a chemiecal reaction (corrnsion) on the metal narts of electri-
cal systems, and in mlants where excessive moisture exists, a senarate
insulated ground wire having a earrying cavacity caunl to that of the °
respective circuit conductors shall be provided, (this ground wirec may
be limited to a maximum of 1/0) and seme shall warallel each circuit
and be connected to the framework of all electrical devices and annli-
ances on these eircuits. The ground wire shall be carried to the water
pipe system end the connection shall be located on the streed side of
the water meter or on the water pipe near the eguipment te be grounded,
in which case the conncetion with the piping system shall be made con~
tinuous and permanent by Jjoining all parts of the vining system which
are liable to veceme vhysically disconnected, such as at meters and
service uniens, by means of & suitable shunt whose Jolnts, current
carrying capacity, and mechanieal nrotection shall be not less than
that required for the grounding conductor. Where nracticable the noint
of connection shall be readily accessible. All snlices in this ground
wire shall be made first mechaniecally werfect, and then, soldered and
taned and leaded where ground wire is lead covered. This ground wire
shall be lead covered if on morcelain knobs or may be included in the
condult carrying suonly circuits and shall, in every case, be bonded
to the conduit in which it is carried at two voints, approximately at
each end of such condult runs.
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Rule 7 - Auto transformers used as balance coils are mrohibited from
further use in new electrical instellations in all industrial vplants,
except as permitted in Rule 8.

Rule 8 - Two-coil insulated type transformers having eéktirely indeven-
dent primary and secondary windings shall be used for subdividing elec-
trical circults for lighting loads or other purvoses and the secondaries
of such transformers shall be pcrmanently and effectively grounded in an
annroved manner. Such circults for 2-wire shall have one leg £rounded,
and for 3-wire the middle leg shall be grounded.

Existing installations of balance coils (auss transformers)
are suojJect to change in accordance with Rules 7 and 8 when individual
snecific orders are issucd by the Devartment of Labor for their dis-
continuance.

In swecial cases tranggrmors in which a mart of the turns are
common to Voth primery and secondary ciroults, ordinarily known as auto
transformers or balance coils, may be used for the nurnose of sub-dividing
electrical circuits for lighting loads or other nmurvoses provided they
are connected to a grounded scrvice system, and one wire of the nrimary
circuit connected to the auto transformer is an identified grounded wire,
end 1if this wire goes through to the derived secondary system so that
this secondary (auto transformer) is solidly grounded.

NOTE -~ These rules (7 and 8) are not intended to and do not aoply to auto
transformers emnloyed purely for motor starting nurposes, or phase
changing as 2 to 3 vhase, or vice-versa, nor to aute transformers
used in connection with direct current 3-wire generators.

Rukd 9 - All single phase, two and three wire services shall be grounded
where the potential to ground does nat exceed 150 volts.

Mul ti-phase systems having one wire common to all others, the
identificd common conductor ghsodld? be grounded.

Two wiee direct current systems need not be grounded.

Three wire direcet current systems shall be grounded at the
neutral wire.

The grounding connectione, including electrode and grounding
conductor, shall be permancnt and effective and shall always be made
‘san a continuous metallic underground water piping system if one is
available.

The size of the wire or pipe used for grounding interior
eonduit, armored cable, metal roceway, fixed eguivment and the like,
shall be no less than that given in the following table:
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RABLE NO. 1
Capacity of Automatic
Overcurrcnt Protective
Dovice in Circuit, SI7ZE OF GROUNDIRG CONDUCTOR
Ahead of Eouipment, Nominal Diameter
Conduit, etc., Not Covmer Rigid Conduit or Elecetrical
Exceeding Wire Steel Piwe Metallic Tubing
(Amperes) Yo. (Inch) (Inch)
30 14 1/2 1/2
60 10 1/2 1/2
100 8 1/2 1/2
300 6 1/2 1
400 4 3[4 11/4
600 2 3/4 11/4
800 0 1 2
1000 00 1 2
1200 ono it 2

For grounding fixtures and portable eouivment and for ground-
ing wiroes which accompany the cirecuit wires to equipment, the ground
wire need not be larger then the wire supnlying the ecuivment.

Ruld 10 - Lighting eauipment shall not be overated on an ungrounded cir-
cult or on a potential greater than 1850 volts to ground. BEvery lighting,
appliance, and branch circuit shell have one wire continuously identified,
grounded and connccted to each lamv or apnlianoe on the circuit, except
that two-wire branches tapmed from the outside wirce of a three-wired
d.c. or single phase circuit within the same premises will be nmermitted
if no fuse is omitted and no single pole switches or sockets are used.

In new installations it is recommended that lighting eouinment be not
used where the potential is grenter than 150 volts..

Rule 11 - Elevators —~ All electric elevators, the frames of all motors,

dlevator machine controllers, and the metal enclosurcs for all electrical
devices in or on the car or in the hoistway shall be grounded in accor-

dance with these rules.

For elevators other than electric, where any electrieal con-
ductors are attached to the car, the metal frame of the car, if nor-
mally accessible to persons, shall oe grounded in accordance with these
rules.

Rule 12 - Live parts of rotating equivment of more than A00 volts, ex-
cent slip rings and brush rigging which do not extend beyond the frames
of induction motors, shall not be exnosed to accidental contact where
accessible to unowlified versons.





