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ALLIS-CHALMERS @ MANUFACTURING COMPANY

PLAINTIFF'S
EXHIBIT
ﬂcolao;a/ am[ C-anl‘ tact USX-182
MA=-2829-R

Puted __pecember 10, 1946 ot Milwashee W, U S. L.

itk ... .Tennessee Coal, Iron and Rallroad Company

(HEREINAFTER CALLED THE PURCHASER)

c’[t[t{tt“

aJ[[Li-— Cza/meu /Manublacfutm? Com dl’l«7

(hereinafter called the Company) agrees to furnish the Purchaset and the Purchaser agrees to purchase,

on the following conditions, the apparatus described below, or in the Company's specifications attached,

which are made 2 part of this contract, f.o.b. EEXmEXXKRRNER {actory with freight
allowed to the railroad siding nearest destination,

1 - 1500 KVA Double Ended Load Center Substation conalsting
of the following?

2 = Incaming line sections including 2-15 XV inter-
rupter switches and potheads.

2 - Power transformer sections including 2«760 KVA,
Chlorextol liquid filled, indoor type trans-

. formera.

1 - Sst of low voltage, indoor type, matal enclosed
switchgear including 2~ main breakers, 8efeeder
breakers and 1~ bus tie breaker.

All to be in acoordance with attached Load Center Sudb-
station Specifications RA-2829=-R,

FGL&.WE f“\

JAN 9 1947

g;:.C. L &R R. Co.
ief Electrical Enginer,
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®"PRICE PROT=CTION CLAUSE"

“In the event of & change in the Company's price for material
or apparatus of the type to be delivered under this ocontrast,
the price of units undelivered hereunder will be the price in
effact on the date of delivery. In no event shall any increase
be in excess of the applicable maximum price established by
any agency of the Federal Government and in effect on the date
of delivery."
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AllIS-(IIAlMIERS‘@ MANUFACTURING (OMPANY

ﬂuce:

The contract peice |>Tw°nty FourThouaand 3ix st o o oo
*-s"s=-°->-c--oxx-soss=smr ,"a:‘?‘,.QQZ_]:?? Dollacs

(3 2."41006',00."), payable in Unwed States funds, subject 0 adjustment in accordance with the
Price Adjustment Clause, Form 3081 attached.

Jevms:

Terms of payment are as follows:

60% when ready and offered for shipment,
20% within thirty days thereafter.
20% within sixty days after date of first payment.

Pro rata payments shall become due as shipments are made. If shipment is delayed by the Purchaser,
the date of readiness for shipment shall be regarded as the date of shipment in determining when pay-
ments for said apparatus are to be made. If manufacturer of the apparatus herein specified, or any part
thereof, is delayed by the Purchaser, the date of shipment called for by the contract shall be regarded
as the date of shipment in determining wherr payments for said apparatus or part are to be made, and
payments shall be made based upon the contract price and percentage of completion on such payment
dates, balance payable when shipment is actually made. Apparatus held for the Purchaser shall be at
the risk of the Purchaser and at his expense as to upkeep and storage.

If in the judgment of the Company the financial condition of the Purchaser at the time apparatus
is ready for shipment does not justify the terms of payment specified above, the Company may require
full payment in cash before making shipment.

All notes and securities given to the Company by Purchaser ate taken by the Company, not in
payment, but as evidence only, of Purchaser's indebtedness; if any payment (including notes) -is not
paid when due, all remaining payments (including outstanding notes) shall, at the option of the
Company become immediately due and payable. All collection and exchange charges and all taxes shall
be payable by the Purchaser. :

iekvzty:

Dating from the receipt of the accepted contract and complete information from the Purchaser at the
Company's works, the apparatus described herein shall be shipped as follows:

Approximately 12 months after receipt of full information
at our factory.

If at the time of receipt of the accepted contract and complete information,conditions at the Company’s fac-
tory have changed because of factors beyond control of the Company, such schedule may be modified by the
Company to the extent of any delay so caused and the purchaser notified accordingly.
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ALLIS-CHALMERS @ MANUFACTURING COMPANY

Y

In the event that the Company suffers delay in performance due to any cause beyond s control, indiusi-
ing, but not restricted to. act of God or of the public enemy, act of the Government or any agency there-
of, civil or military authonty, act of the Purchaser. fire, dood. strike, riot, sabotage, embargo. anusaaily
severe weather, delay in transportation, Jelay or inability to obtain specified or suitable equipment or ma-
terials or transportation facilities, or delays of subcontractors or those furnishing equipment or matenals.
then in any such event the time of completion shall be extended a period of time equal to the period or
such delay and its consequences: and the Company shall not be liable for any cxpense, loss. or damage
that may result from any such delay.

th”t?’

The Company warrants that the apparatus to be delivered hereunder shall be of the kind and quality
described in the specifications, and no other warranty, exeept of title, shall be implied. The conditions
of any tests shall be mutually agreed upon and the Company shall be notified of and may be represented
at all tests that may be made. If any failure to comply with the specifications appeats within one year from
the date of shipment, the Purchaser shall notify the Company thereof immediately and the Company
shall thereupon correct the defect, or defects, by tepair, or by replacement f.o.b. factory of the defective
part or parts. But if the apparatus is installed or its installation supervised by the Company, said one
year shall run from the completion of installation, provided same. is not unreasonably delayed by the
Purchaser. The liability of the Company (except on warranty of title and on the liability respecting
patents hereinafter set forth) arising out of the supplying of said apparatus, or its use, whether on war-
ranties or otherwise, shall not in any case exceed the cost of correcting defects in the apparatus as
above set forth, and, upon the expiration of said one year, all such liability shall terminate. The
Company shall not in any event be liable for indirect or consequential damages.

/ﬁaienl‘a:

The Company shall at its own expense defend any suit instituted by any party against the Purchaser
so far as it is based on the claim that any apparatus or part thereof furnished under this coatract con-
stitutes infringement of any United States patent, provided the Purchaser shall give to the Company
immediate notice in writing of the institution of such suit, and shall permit the Company, through its
counsel, to defend the same, and shall give all needed information, assistance and authority to enable
the Company to do so, and the Company shall pay all damages and costs fnally awarded therein
against the Purchaser by reason of such infringement, but the Company shall not be liable under any
compromise made without its consent. If in any suit which the Company agrees hereinabove to defend,
said apparatus or part thereof is held to constitute infringement and its use is enjoined, the Company
shall at its own expense either procure for the Purchaser the right to continue using the said apparatus
or part thereof, or replace said apparatus or part with noninfringing apparatus or part, or modify it so
that it becomes noainfringing, or remove the emjoined apparatus or part and refund the sum paid
therefor, including any transportation or installation cost thereof. The foregoing states the Company's
entire liability for patent infringement by said apparatus or any part thereof.

Page 2a
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ALLIS- CHALMERS @ MANUFACTURING COMPANY

Jitle:

The title and right of possession of the apparatus herein specified. and any replacements thereof or sub-
sututions therefor, shall remain in the Company, whatever may be the mode of its attachment to realty
or other property, until all payments hereunder (including deferred payments and any notes or renewals
or extensions thereof) shall have been fully made in cash, and the Purchaser agrees to perform all acts
which may be necessary to perfect and maintain said right and title in the Company. The Purchaser
shall assume all risk of loss after delivery of the apparatus to the Purchaser. Upon failure to make pay-
ments, or any of them, as herein specified, the Company may retain as liquidated damages any and all
partial payments which have been made, may declare all remaining payments due and payable, and shall
be entitled t6 take immediate possession of said apparatus, and be free to enter the premises where said
apparatus may be located, and to remove the same as its property, without prejudice to any further
claims on account of damages which the Company may suffer from any cause. The Company may pursuc
all legal remedies to enforce payment hereunder, without prejudice, if unable to make collection, to its
right at any time to repossess the apparatus and pursue the remedy outlined in the last preceding sen-
tence, or any other remedy allowable under the laws of the place where the apparatus is located,

Jnéu'cance:

Immediately upon delivery of any of the apparatus described herein the Purchaser shall procure and
maintain for the benefit of the Company and the Purchaser, as their interests may appear, adequate
insurance for the said apparatus against loss or damage by fire and the elements, and the Purchaser
shall be liable for all loss to both parties resulting from fire and the elements, in case of failure to
effect or maintain such insurance.

?axe:.'

The above quoted price of said apparatus does not include any sales, privilege, use, excise, or other
similar tax, local, state or Federal. The amount of any such tax which the Company pays because of the
furnishing of said apparatus shall be paid to the Company by the Purchaser upon presentation of invoice.

.

Confalue'cé:

All special containers (such as oil barrels, reels, tarpaulins, etc.) used in the shipment of apparatus
covered by this contract shail remain the property of the Company and shall be returned by the Pur-
chaser in good condition to the point of origin or other point designated by the Company, transportation
charges prepaid, within thirty (30) days after their actual receipt by Purchaser. Cradles and cribs used
in the shipment of the apparatus shall be so teturned, f.0.b. point of unloading of apparatus, upon request
of the Company, if such request is made within thirty (30) days after their actual receipt by Purchaser.

Page 3
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Crections

Unless otherwise expressly stipulated herein, all apparatus shall be installed by and at the expense of
the Purchaser. However —

a. In case it is stipulated herein or in the Company's specifications attached that the apparatus is to
be erected or installed by the Company, the cost thereof will be included in the pucchase price, and
the Company shall be liable for any damage to persons or property caused by the negligence or
wrongful act of its own employes or subcontractors, and shall maiatain public liability and property
damage insurance in reasonable amounts to cover such liability, and shall maintain (and cause its
subcontractors to maintain) workmen's compensation insurance to cover injuries to its (or their)
own employes, and shall save Purchaser harmless from unemployment benefits and taxes relating to
such employes; the Purchaser, however, guarantees to furnish such employes a safe place to work.

b. In case the installation of the apparatus is under the supervision of one or more engineers, mill-
wrights, or mechanics furnished by the Company at the request of the Purchaser, the Purchaser shall,
upon monthly invoices independent of the contract account, pay to the Company for the said services
of such person or persons for work done within the United States at a rate of. ..Five and .
00200 . Doliars (ﬁnQQ._.,.) each per hour for straight time, plus overtime as specified
below, plus all traveling and living expenses. Time and expenses for such persons will be charged
from the time they leave for such work until their return {while en route, and while not working due
to causes not attributable to the Company, not exceeding eight hours per day will be charged as straight
time, including Saturdays, Sundays and legal holidays). For actual work, straight time shall be paid for
eight hours per day (except Saturdays, Sundays and legal holidays) between 7:00 A.M. and 6:00 P.M.
or for eight hours on regular night shift, if arranged by mutual agreement. Overtime shall be determined
by multiplying the above straight time bourly rate by actual overtime houts worked by overtime rates
as follows: Time and one-half after regular eight hour shift and on Saturdays; double time after six-
teen hours work until such person is relieved for regular interval of rest; double time for Sundays and
legal holidays. The Company will endeavor to furnish only persons who are experienced and reliable
engineers, millwrights, and mechanics, as the case may be, but it is understood that during the term
of such service the Purchaser shall assume all responsibility for any act or omission of such person or
persons. The Purchaser shall furnish and assume responsibility for all labor, materials, and tools re-
quired in connection with the services of such person or persons.

O /0 a"[ Comy[ﬁance:

The Company affirms that to the best of its knowledge, information and belief the prices, terms, and
conditions of this contract do not violate any provision of the Emergency Price Control Act of 1942,
or any regulation issued thereunder, applicable to the Company.
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ALLIS- CHAIMERS (<) MANUFACTURING COMPANY

C/HILE'CLI/.’
rd
The Purchaser shall not assign this contract or any rights hereunder without the written consent of the
Company. All of the terms, and provisions of the contract between the parties pertaining to the subject
marrer hereof are fully set out herein. and no understanding, warranty, or obligation not herein expressly
set forth 15 binding upon the parties, and no subsequent modification of this contract shall be binding
upon the parties unless the same is in writing, accepted by the Purchaser, and approved in writing by an
executive officec of the Company.
This contract must be accepted by the Purchaser and returned to the Company within =30

days from its date, and shall not be binding upon the Company until so accepted and returned, and
approved in writing by an executive officer of the Company.

. G‘)[[[lté—CAd/ﬂ’tet} /'/Zdnubldcfutlnﬂ CDF%})&H;;

By et
Approved: ... s
TREASURER
ACCEPTANCE
The foregoing contract is hereby accepted this
...................... day of coooiiiiiiiiiiiii 190
( Purchaser’s )
Firm Name/ ccrecnmomemnet e
By s
Title. e eeeeaees
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ALLIS ©laL o "0T0 SURSTAYZON SVECIRICAY (U8
2YPT LCS UNIT SH0<8TATION
for
COLD Z:DUCTION DEPARTMENT
FAIRFIELD TIN MILL
TENNESSEE COAL, IRON AND RAILRCAD COMPANY

12-6=46
Purchaser's Spec. No. 1408
A-C Specification No, »A-2820-R

The tﬁ’-‘ LCS Indoor Load Center Unit Sunstation described in
these specifications will be rated 1500 KVA. The substation assem-
bly will consist of two incoming line sections, two power transfor-
mer seotions, and a distribution feeder section. General construc-
tion features are desoribed in the attached printed material. The
complete unit will be of coordinated design so that the sub-azsem-
blies are easily bolted together in the fleld Into a complete sub
station ecessary standard connecting msterisls are supplied by
Allis- Bhalmers. '

The front of the unit will be the switchboard side of the
metal-enclosed lwitch%ur and the accoessory side of the transformer,
Both transformers of the double ended unit substation will be inter
changeable each havin~ the low voltage throat on the right when
faoing the accessory side of the transformer.

When fac the framt of the substation, the general arrangement
is as shown in drawipg #X-2829-R, which is part of this specification.
A single line dlagram is superimposed on ths iennul arrangement draw-
ing to show the location of equipment supplied.

The substetion as & unit and all its component parts will comply
with all the applicable standards of AeSed., AeloE.E. and N.E.K.A.

INCOMIKG LINE SECTION

On the side of the -transformer ogp«&tt, the lew voltage throat
will bs a metal-enclosed compartment heuging an Chlorextol-liquid
jomersed, interripter switch. The switch will be manuslly operated
by & handle located on the front of the subststiom.

USHO 000243
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To prevent interrupting load current, the s itch will be og ip-J/
ged with a key type interlock so that it can be operated only w
he transformer secondary breaker is opem.

The incoming cable will enter from telow and will terminate in
2 three-conductor pothead.

LGAD CENTER TRANSFORMER SECTION

Two Duplicate Transformers

Ratings:
Capacity "~ 750 KVA self cooled
Frequenoy 60 Cycles
Fhase 3
Type Indoor
Insulating Medium ChlorextoX Liquid
Temperature Rise: 56° ¢,
High Voltage 6600 Voltl Delta .
Low Voltage 240 Volts Delta

Four 2 1/8% full eapacity taps two above and two Helow normal
rated voltﬁo on the hi vol age side will be provided. The ta
changer wi rated when the transforger: ~gner~

ized. Thno taps are uu to congonutc for the At difference
n supply voltage that ocour in di?ferent substation™ i m and

' with sys on changes,
Secondary .
8- I-w Yo l’ugz bulhin 2 m connectors will ¥

through formsr tank inte: i) ;‘-‘{tog
connoetion ln he. ﬁ.ﬂ,& to. the distribution switeh e iy

TARK CORSTRUCTIOK:

Sealed tank construction will be used on the tmutdﬁi' te:
prevent sludging of the liquid due to excessive oxiduﬁ%

- 2 L _J
USHO 000244
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The tank will .e of rectangular shape with radiating tubes located
80 a8 to pro ide free circulation of the cooling air. The transformer
coil and core base will ce of heavz structual sections to al low skid-
ding the unit into position without damage to the tank.

TRANSFORMER ACCESSORIES:

Drain valve and samplinc device
conury Chlorextol liquid.

N
Fill!.ng?p ug 1n cover

ﬁdquid 10701 gauge.
rovision for towing.
Provliiton for lifting
ale.

1" filter-press valve
Jack bosses
Rolht Device

ial type thermometer

Accessorles are located as shown on Drawing No. SPW-877 which is
part of this specification.

LOW VOLTAGE SWITCHGEAR

The distribution feeder swituhgugnwill oonsist of 3 tnnsfomer
seoondary units, 6 feeder units and 1

The $'will be of the draweut: trpo of indoor metsl<snolosed
conntrnct?ét Eaoch compartment will be cqnlzpd with hinged front
doors. The unit will be shipped on a chann u in as large
seotions ag the: oustomer oan conveniently . ‘oats on the

t hand side of the assembly will W w ded fer connec-

left and p
tiem in th& field to the low voltage throats en -power transformers.
~ Laow voltm Breakers will be nuppnod as followss

ireuit bréak 600 volt, drawout. 1s, singl
W ‘tri free, p:ﬁ{ion i.m}ic‘t s %’{mﬁ" us jae
mneot devices, meohan Jaterlock t° ‘ﬁ g

gr\ ching current on the prw

Lain Bresaker m mgmtﬁn

g - Feeder . R
s - Feeder .- X
-1 moo 50.000 Bus Tie .o X

The bus tie breaker shall be 1ntorlockod with the two main brukers
so that only two of the three breakers may be .closed at one t

-8 -
. USHO 000245
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SPW-377

ALLIS-CHALMERS &) TRANSFORMER SPECIFICATIONS

OUTLINE FOR TYPE LSC DISTRIBUTION TRANSFORMER

SN
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) TAP CHANGER HANDLE
UQUID LEVEL GAUGE ~———mee FILLNG CONNECTION
CHLOREXTOL LIQUID
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| -
[ l 1 =

SAMPLING DEVICE

J__

o . LV. THROAT
CONTAINING 3
LV. BUSHINGS
H.V, THROAT OR AND NEUTRAL
OTHER TERMINAL

t
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FACIL ‘ @ A
GROUND BLOCK j\

% . -

DRAIN VALVE \— JACK BOSSES

r__._I
\

FOR PRE;IMINARY USE ONLY — DO NOT USE FOR CONSTRUCTION PURPOSES
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TRANS. SPEC. 1.1

PERFORMANCE STANDARDS

RATING — The voltage ratings are based on the turn ratio, The ratio of voltages will be subject
to the effect of regulation at various loads and power factors. The kva rating is based on rated
secondary voltage maintained by impressing on the primary winding the voltage necessary to com-
pensate for the effect of regulation of the transformer.

TEMPERATURE RISE — Determined by increase in resistance corrected to instant of shutdown
and by thermometer. As it is obviously impossible to obtain resistance readings at the exact instant
of shutdown, the observed readings are corrected for the drop in temperature occurring between the
instant of shutdown and the time when readings are made.

Temperature rise is based on rated frequency with the transformer connected to give the maxi-
mum loss and upon the conditions listed below applying to the type of transformer covered by these
specifications.

SELF COQOLED AND FORCED AIR COOLED — Conditions of ventilation which will result in
an ambient temperature not to exceed 40° C. maximum or 38° C, average for any 24 hour period
and an altitude not to exceed 3300 feet (1000 meters).

WATER COOLED* — Specified quantity of cooling water to be circulated at an ingoing
temperature not to exceed 25° C.

FORCED OIL COOLED* — Specified quantity of oil to be circulated. Cooling water tem-
perature not to exceed 25° C., or an ambient air temperature not to exceed 40° C. maximum or
30° C. average for any 24 hour period, and an altitude not to exceed 3300 feet (1000 meters).

AIR BLAST* — Specified quantity of air to be circulated at an ingoing temperature not to
exceed 40° C. maximum or 30° C, average for any 24 hour period, and an altitude not to exceed
3300 feet (1000 meters). The temperature rise by thermometer will not be more than 5° C. above
the specified temperature rise by increase in resistance.

*Water cooled, forced oil cooled, and air blast transformers are not designed to be excited or loaded
without artificial cooling.

TEMPERATURE TESTS — Will be made on at least one transformer furnished in accordance with
these specifications unless temperature tests are available on a duplicate or an essentially duplicate
transformer. The temperature rise, as determined by the test, will not exceed that specified, and the
test results will be considered as having determined that the temperature rise of each of the other
transformers will not exceed that specified.

APPLIED YOLTAGE TEST — For one minute.

INDUCED VOLTAGE TEST — At lowest practicable frequency for 7200 cycles when tested at
120 cycles or higher, or for 60 seconds when tested below 120 cycles.

LOSSES — At rated frequency, voltage and kva. Losses measured by wattmeter and corrected
to 75° C.

The tested losses of one three-phase transformer, or the average tested losses of all duplicate
transformers on the same order, will not exceed the specified values. However, the tested losses of
one single-phase transformer, and of individual transformers when two or more duplicate trans-
formers are furnished on the same order, may exceed the specified losses by not more than 10% of
the no load loss and 6% of the total loss.

PER CENT REGULATION — Based on rated kva, voltage and frequency corrected to 75° C.

The transformer regulation, computed from impedance volts and impedance watts measured by
wattmeter, may exceed the specified regulation at specified power factors by not more than 714 % for
two-winding transformers, or 10% for three-winding and auto-transformers.

USHO 000248
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TRANS. SPEC. 1.1

PERFORMANCE STANDARDS

RATING — The voltage ratings are based on the turn ratio. The ratio of voltages will be subject
to the effect of regulation at various loads and power factors. The kva rating is based on rated
secondary voltage maintained by impressing on the primary winding the voltage necessary to com-
pensate for the effect of regulation of the transformer,

TEMPERATURE RISE — Determined by increase in resistance corrected to instant of shutdown
and by thermometer. As it is obviously impossible to obtain resistance readings at the exact instant
of shutdown, the observed readings are corrected for the drop in temperature occurring between the
instant of shutdown and the time when readings are made.

Temperature rise is based on rated frequency with the transformer connected to give the maxi-
mum loss and upon the conditions listed below applying to the type of transformer covered by these
specifications.

SELF COQOLED AND FORCED AIR COOLED — Conditions of ventilation which will result in
an ambient temperature not to exceed 40° C. maximum or 30® C. average for any 24 hour period
and an altitude not to exceed 3300 feet (1000 meters).

WATER COOLED* — Specified quantity of cooling water to be circulated at an ingoing
temperature not to exceed 25° C.

FORCED OIL COOLED* — Specified quantity of oil to be circulated. Cooling water tem-
perature not to exceed 25° C., or an ambient air temperature not to exceed 40° C. maximum or
30° C. average for any 24 hour period, and an altitude not to exceed 3300 feet (1000 meters).

AIR BLAST* — Specified quantity of air to be circulated at an ingoing temperature not to
exceed 40° C. maximum or 30° C. average for any 24 hour period, and an altitude not to exceed
3300 feet (1000 meters). The temperature rise by thermometer will not be more than 5° C. above
the specified temperature rise by increase in resistance.

*Water cooled, forced oil cooled, and air blast transformers are not designed to be excxted or loaded
without artificial cooling.

TEMPERATURE TESTS — Will be made on at least one transformer furnished in accordance with
these specifications unless temperature tests are available on a duplicate or an essentially duplicate
transformer. The temperature rise, as determined by the test, will not exceed that specified, and the
test results will be considered as having determined that the temperature rise of each of the other
transformers will not exceed that specified.

APPLIED VOI.TAGE TEST — For one minute.

INDUCED VOI.‘I'AGE TEST — At lowest practicable frequency for 7200 cycles when tested at
120 cycles or higher, or for 60 seconds when tested below 120 cycles.

LOSSES — At rated frequency, voltage and kva. Losses measured by wattmeter and corrected
to 75° C.

The tested losses of one three-phase transformer, or the average tested losses; of all-duplicate
transformers on the same order, will not exceed the specified values. However, tlie tested losses of
one single-phase transformer, and of individual transformers when two or more duphcate ‘trans-
formers are furnished on the same order, may exceed the specxﬁed losses by not more than 10% of
the no load loss and 6% of the total loss. N

PER CENT REGULATION — Based on rated kva, voltage and frequency corrected to 75° C.

The transformer regulation, computed from impedance volts and impedance watts measured by
wattmeter, may exceed the specified regulation at specified power factors by not more than.774% for
two-winding transformers, or 10% for three-winding and auto-transformers.

USHO 000248
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ALLIS-CHALMERS @ SWITCHGEAR SPECIFICATIONS

LOW VOLTAGE DEAD FRONT METAL-ENCLOSED SWITCHGEAR

GENERAL CONSTRUCTION

The equipment described in this specification is
Allis-Chalmers low voltage dead front metal-
enclosed switchgear. It is completely factory
built, wired and assembled, and each unit contains
within itself the circuit breaker, busbars and nec-
essary features. The units are designed so that
additional units may be added easily in the future.

FRAMEWORK

The framework of Allis-Chalmers low voltage
dead front air circuit breaker switchgear units is
constructed of steel channels and angles, welded
together and reinforced, forming a rigid, self-sup-
porting structure. This framework is arranged
for mounting on channel sills to insure proper
alignment of switchgear units. The sill channels
may be either set on edge or flat mounted.

ENCLOSURE

The tops, rear and ends of the switchgear units
are enclosed with removable bolted-on plates of
sheet steel. The fronts of the units are enclosed
with hinged panels, equipped with thumb-screws.

COMPARTMENTS

Each air circuit breaker compartment is designed
to enclose equipment of the particular type and
capacity required. The sides, top and bottom of
each compartment are constructed of sheet steel
as described under the heading “Enclosure” and
are lined with a suitable arc resisting flash barrier
where necessary. The entire circuit breaker com-
partment is sufficiently sealed to prevent ionized
gases from passing into adjacent circuit breaker
or bus compartments.

Each circuit breaker compartment is equipped
with a hinged front door mounted on concealed
hinges. This door is equipped with thumb screws
for holding it in the closed position and is pro-~
vided with louvers to ventilate adequately the
circuit breaker compartment.

Framework of indoor low voltage switchgear.

BARRIERS

Ebony asbestos panels on which the circuit break-
ers are mounted form wvertical barriers which
divide the unit into front and rear compartments.

Switchgear units having more than one air cir-
cuit breaker per vertical section are divided into
compartments by horizontal barriers.

The front compartments are used for housing
the circuit breakers and associated features and
the rear compartments are used for housing in-
strument transformers, bus work, and purchaser’s
conduits or cables.

185 6464
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ALLIS-CHALMERS (> SWITCHGEAR SPECIFICATIONS

LOW VOLTAGE DEAD FRONT METAL-ENCLOSED SWITCHGEAR

Rear View of Low Voltage Switchgear, showing arrangement of buses from 30,000 A.[.C.
main breaker to 25,000 A.L.C. freders.

BUSES

Main buses are constructed of high conductivity
bars, held in place by insulating supports. Where
bolted connections are made, surfaces are silver
plated.

All buses are rigidly supported to withstand re-
peatedly the shocks and magnetic stresses caused
by faults of a magnitude corresponding to the inter-
rupting rating of the circuit breakers connected
to them.

Control wiring is No. 14 gauge, solid tinned cop-
per, insulated with flame-proof asbestos braid. All
secondary and control wiring is terminated at
terminal blocks, conveniently located in the switch-
gear unit and clearly marked for lead identification.

The switchgear units are equipped with a ground
bus, extending throughout the unit, which may be
properly grounded by the Purchaser. Equipment re-
qQuiring ground connection is connected to this bus.

BUS TRANSITION UNIT

The bus transition unit is constructed in the sarhe
general manner as the circuit breaker switchgear
unit.

Where required, the lower section of the bus
transition unit may be used for housing an air
circuit breaker.

The hinged front panel of the bus transitien unit
may be used for mountinz instruments, meters or
relays.

PURCHASER’S CONMDUITS AND CABLES

Necessary space is provided in the rear of the
switchgear unit for Purchaser’s conduits and cables.
It is understood that any conduits or cable, ex.
terior to the switchgear unit, are to be supplied
by the Purchaser unless otherwise specified in
Detailed Specifications.

185 6463



ALLIS-CHALMERS () SWITCHGEAR SPECIFICATIONS

DRAWOUT TYPE AIR CIRCUIT BREAKERS

Side Plate of low voltage switchgear unit removed to show
details of pantograph action for breaker withdrawal.

REMOVABLE ELEMENT

The drawout type air circuit breaker is mounted on
a mechanical withdrawal arrangement in the form
of a pantograph which permits the circuit breaker
to be moved into or from the connected position
while the main bus is energized. This operation
does not require opening or entering the bus
compartment.

The pantograph frame holds the circuit breaker
in a vertical position during the racking in and out
operation, The withdrawal pantograph is actuated
manually by a screw type mechanismm operated
through the use of a removable crank handle.

When the circuit breaker is in the fully with-
drawn position, it may be readily lifted from the
pantograph frame without the necessity of remov-
ing bolts, screws, nuts, etc.

INTERLOCKS

Each drawout type circuit breaker is equipped with
interlocks of a positive mechanical type which
insure against inserting into or removing the break-
er from the operating position when the breaker is
closed.

A mechanical arrangement trips the circuit
breaker before it is possible to move it into or out of
the connected position by means of the withdrawal
mechanism, thus insuring that the circuit is never
completed, or the current interrupted, by the main
disconnecting contacts.

The nature of the withdrawal device is such that
it will prevent the circuit breaker from moving into
or out of the compartment, due to vibration or
shock. The circuit breaker may be moved only
through operation of the withdrawal mechanism.

Pyt e .. .
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ALLIS-CHALMERS @ SWITCHGEAR SPECIFICATIONS

LOW VOLTAGE DEAD FRONT METAL — ENCLOSED SWITCHGEAR

INSTRUMENTS, METERS AND RELAYS

Instruments, meters and relays included under this
specification, are semi-flush mounted.

Indicating instruments are of the rectangular
type, having white dials with black scales.

Induction relays are of the drawout type of con-
struction.

Control switches and instrument transfer

switches are of the rotary type.

Indicating lamps are of Allis-Chalmers manu-
facture.

FINISH

All steel surfaces of the framework and enclosures
are thoroughly cleaned and given a priming coat of
rust resisting paint. The interior surfaces are cov-
ered with two coats of light color paint for high
visibility and the exterior surfaces are finished with
two coats of pearl gray durable paint, unless other-
wise specified in Detailed Specifications.

FACTORY TESTS

Primary and secondary connections are given
standard dielectric tests to insure that the insulation
is ample for the rated voltage,

The assembled units are carefully inspected and
all wiring is checked to insure proper functioning of
the equipment.

The equipment covered by this specification is
tested in accordance with the NEMA Standards for
this class of equipment.

SHIPMENT

The equipment covered by this specification will be
shipped in groups as large as shipping and handling
facilities will permit, unless otherwise specified.

All shipments are suitably braced and supported
to prevent movement or distortion of the units
while m transit.

STANDARDS

The proposed apparatus will be as specified and in
accordance with the latest AIEE and NEMA
Standards, subject to modification by War Pro-
duction Board's Instructions and Conservation
Orders.

Electrically operated low voltage switchgear, showing
arrangement of meters, mecter switches and control
switches on front panel of bus transition unit.

Bus transition unit of low voltage metal-enclosed
switchgear, with door open to show panel wiring and
mounting of meters.

N.E.M.A. RULE 5G2-15

Because system, maintenance and operating con-
ditions are beyond the manufacturer’s control, the
obligation to repair or replace, f.o.b. original de-
livery point, any part of a circuit breaker which
proves defective within one year after delivery (or
after completion of installation, if done or super-
vised by the manufacturer, provided same is not
unreasonably delayed by the customer) shall be
the only liability, except on warranty of title, in-
cluding patents, of the manufacturer with respectto
a circuit breaker after it is ready for operation.

Ty
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ALLIS-CHALMERS () SWITCHGEAR SPECIFICATIONS

INSTRUMENT TRANSFORMERS

CURRENT TRANSFORMERS

Current transformers are mounted in an easily
accessible position.

The current transformers covered by this speci-
fication are of Allis-Chalmers manufacture, in-
sulated and built to NEMA and AIEE Standards.
All current transformers have silvered primary
terminals.

The current transformers have ample capacity
for the burdens of the relays and meters with which
they are used.

———————
——————

Current transformers mounted in rear of air circuit
breaker compartment.

POTENTIAL TRANSFORMERS

The potential transformers covered by this speci-
fication are of Allis-Chalmers manufacture and have
uniformly low phase angle and ratio errors as is
illustrated by the ratio and phase angle curves
which are typical of the Allis-Chalmers potential
transformers.

While the nominal rating en an accuracy basis is
200VA. these potential transformers are thermally
capable of supplying 500 VA continueusly witheut
damage.

All potential transformers are manufactured and
tested in accordance with the latest AIEE and
NEMA Standards.

Potential transformer fuses, where specified, com-
pletely clear a faulty transformer from the line.

1856468
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For Low Voltage Distribution Circuits

ETAL-LNCLOSED dead front switchgear i today replace
ing the open panel type, stanonarv-mounted equip-
ment used for many years it ratungs of GOV volts a-c or
750 volts d-c. The tfactocy-assembled and wired switchgear
protects personnel, lowers mstallaiion costi. saies pisialii
tion trouble!
Air circuit breakers rated up to 100,000 amperes inter-
rupting capacity, and G000 amperes curtent-carrying c¢a-
paaty, are standard in this class of equipment.

DRAWOUT CONSTRUCTION POPULAR
Drawout construction of breaker elements gives greatest
continuity of service, since each drawout type air circuit
breaker can be inspected, removed, and replaced without
disconnecting any other circuit. In the Allis-Chalmers style
of drawout cogstruction most commonly employed, each
breaker is supported by a framework which in turn s
mounted on a simple pantograph, as illustrated on the op-
posite page.

Drawout type air circuit breakers with current-cacrying
capacities of 4000, 5000, and 6000 amperes, and an inter-
rupting rating of 100,000 amperes, are truck-mounted.

Allis-Chalmers also makes low voltage switchgear with
stationary breaker elements. Breakers are fixed to the switch-
gear framework by standard bolted construction from

breaker studs to bus. when stationary elements are emplovel.

Each vertical unwe in Allis-Chalmers low voltage swich-
geac may include one. two, or three indvidual. standace
1zed breaker sections, depending upon circurc breaxer -
terrupting ratings.

OUTDOOR SWITCHGEAR

To save valuable factory floor space, o utilize 2a outdoor
load ceater between two buildings, or for some other rea-
son of convenience, outdoor low voltage swichgear may
be preferred,

Allis-Chalmers offers outdoor switchgear enclosed in
a weather-proof housing. Ventilating louvers in the hous-
ing are designed to prevent the entrance of foreign ma-
terials, snow, and driving rain. Hinged front and rear
outer doors are made full height, permitting ready access
to the equipment mounted within the weather-praof hous-
ing. The outer doors can be padlocked,

The popularity of low voltage metal-enclosed switch-
gear for the secondary side of load center unut substations
has led to the development of standard designs. Enough
flexibility has been provided, however, to allow for cus-
tomer preference. Sece the back cover of this bulletin for
standard, low voltage switchgear dimensions.

N mm e WY e Ve A e e et A
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“Provision for

' Throat Connection
To Transformer

‘Welded Steel
Angle Fra'mework

' Am;.:!e Space For
 User's Cable

LATES ARE REMOVED to show the general arrange-
ment of buses, connections, and equipment in the

rear compartment of a group of metal-enclosed,
low volfage switchgear units. Buses are securely
supported and well braced to withstand short cir-
cuit stresses caused by faults within the rating of
the installed breakers. Where bolted connections
are made on main buses, surfaces are silver plated.

Copynght 1945, Allis-Chalmers Mig. Co,
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DRAWOUT WITH PANTOGRAPH
FOR CONVENIENCE

WITHDRAWN \ 4 PANTOGRAPH CONSTRUCTION, employed in
POSITION | e Allis-Chalmers low voltage metal-enclosed
iy switchgear, is a simple and effective arrange-

ment for withdrawing hreaker elements.

As shown at left, fixed points of the panto-
graph are at the top, and it is pivoted at one
point in the center. The lower points of the
pantograph are free to move in vertical slots at
either side of the structure. A screw-type oper-
ating mechanism, actuated by a crank handle,
opens and closes the pantograph.

SR v

Pantograph construction results in the follow-
ing user benefits: automatic alignment, elim-
ination of rail extensions, and simple crank
withdrawal.

Since the breaker is supported by a frame,
it is not necessary to remove bolts or screws
to lift the breaker away from its compartment,
OPERATING j To facilitate removal of the hreaker from its

POSITION pantograph  lifting yokes are provided for
each size of breaker.

Mechanical interlocks on Allis-Chalmers
drawout type air circuit breakers prevent mak-
ing or breaking the circuit on the disconnecting
contacts, because the breaker will be in the
tripped position. The circuit breaker is also
prevented from moving out of its compartment
due fo shock or vibration ... an additional
safety measure!

HicH PRESSURE. self-align-
ing, finger-type contacts, with
spring pressure behind each
pair of fingers, make up the
primary disconnects of A.C
drawout-type switchgear,
rated 3000 amperes current-
carrying capacity and below,

FirsT IN A LivE of Allis-Chalmers air circuit breakers for low voltage
L 2 applications, the G-25 breaker is an efficient tool for switching and pro-
tecting electrical distribution circuits at 600 volts a-c and below. where
25,000 ampere interrupting capacity 1s required. The G-25 breaker is
insensitive to shock and vibration encountered in normal applications,
and requires 2 minimurm of adjustment. [t ts designed to meet service  OUTDOOR SWITCHGEAR is completely enclosed
conditions at all loads and power factors. by Allis-Chalmers in a weather-proof housing.
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Planning Your Low voitage Switchgear
Send for Helpful Aids

FOR A SIMPLE method of select-
ing air circuit breakers of ade-
quate inferrupting capacity . . .
for single-line diagrams of basic
low voltage systems . . . for a dis-
cussion of the merits of radial cir-
cuits versus cascaded circuifs . . .
ask for the CHECK LIST to Simplify
Unit Substation Planning, B6325.

Ask also for the Allis-Chalmers
Unit Sub Slide Rule, another handy
means of calculating air circuit
breaker ratings required for either
radial or cascaded circuits.

UNIT SUBSTATIONS employing
Allis-Chalmers modern low volt-
age switchgear may be ordered in
any combination of switchgear and
transformer elements, to meet the
special requirements of your plant,

For a preview of the way an
assembled unit substation will
look in your plant, or for engi-
neering advice on modernizatfion
or new installations, call upon your
o nearby A-C district office.

— -]

Space Requirements of Standard Low Voltage Switchgear

Ampere
Int. Rating

Stat Man C 20 46 2a 54
tat, ‘
£5.000 13225 Elec. c 20 46 24 54
Man C 20 54 24 57
0.0. Elec ¢ 20 54 24 57
Man c 20 46 24 54
Stat. Elec c 20 46 24 54
25,000 56-600
. Man c 20 54 24 57
0.0. Elec ¢ 20 54 24 57
Stor Man C 28 46 32 54
tot,
50.000 200 to 1600 Elec 8 28 46 32 54
Man C 28 54 32 57
D.0. Elec B 28 54 32 57
Stat Man B 32 46 36 54
ta
. Elec 8 32 46 36 54
75,000 2000 to 4980 . .
000 to Man B 32 54 6 66
D.0. Elec 8 32 54 36 66
s Man B 40 46 44 54
tat, . . R
75,000 3000 Elec. B4 4 44 54
Man. 8 40 54 44 66
0.0. Elec. 8 40 54 44 66 ,
. s Man. A 48 58 52 86
tat. - - M
100,000 4000 to 5000 Elec. A 4 8 52 6
Man. A 48 58 52 &6 N
D-0. Elec. A T 48 58 52 66
. . . . . .
Standard Transition Unit D 12 T°b";‘::‘h 24 T°b":::‘ :
Instrument Panel E Width depends on No. of devices
Height of Indoor Switchgear: 90” (Stat.) and 92" (D.0.). Height of Outdoor Switchgear: 96” (Stat.) and 108" (D.Q.). Height does -9

not include channel silf.
NOTE: Dimensions are subiect to change and should be verified for construction purposes.

ALLIS-CHALMERS, MILWAUKEE
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