
























































GENERAL ELECTRIC COMPANY

4791-18 Feeder Voltage Regulators

for each phase the voltage of which is to be
controlled. ‘

Polyphase regulators change the voltages
of all of the phases simultaneously and by an
equal amount, depending on the excitation
regardless of the load or the unbalancing
of the line voltage between phases, whereas
by using the single-phase type each phase
can be controlled separately and a perfect
balance obtained at the point of distribution
on the feeder regardless of the unbalancing of
the system. Polyphase regulators should
therefore not be used on a badly unbalanced
system either with regard to voltage or
current, particularly as an unbalancing of the
latter will tend to produce a still further un-
balancing of the former, unless the regulator
is especially designed to meet this condition.

Both the switch and the induction types
can be furnished for hand or automatic
control, but a longer time is required to
adjust the voltage with the induction type
because of the torque developed and because

of the weight of the armature. This is well
illustrated in Fig. 1, page 1, which shows
three simultaneously taken voltage charts, the
first on the generator, the second on a line
operated from this generator and controlled
by an induction regulator, and the third on a
similar line operated from the same gencrator
but controlled by a switch type of regulator.
The load on the generator consisted of lighting
and power, a considerable part of the latter
being intermittent, such as crane and elevator
motors. The results which can be obtained
from a variable source of supply are well
illustrated by the curves which show con-
clusively that while the induction type of
automatic regulator is perfectly satisfactory
for ordinary circuits, the switch type is the
one most suitable for a rapidly fluctuating
one and is the regulator by means of which
the most satisfactory results can be obtained
in operating a lighting feeder from a power or
railway or any similar rapidly fluctuating
circuit.
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PRINCIPAL OFFICES, SCHENECTADY, N. Y.

SALES OFFICES

(Address nearest office)

BOSTON, MASS. . . . . . . . . . . . 34 State Street
NEW YORK, N. Y. . . . . . . . . . . 30 Church Street
Syracuse, N. Y. . . . . . . . . . Post-Standard Building
Buffalo, N. Y. . . . . . . . . . . Ellicott Square Building
New Haven, Conn, . . . . . . . . . . . Malley Building
PHILADELPHIA, PA. . . . . . . . . . Witherspoon Building
Baltimore, Md. . . . . . . . . . . . Electrical Building
Charlotte, N. C. . . . . . . . . Trust Building
Charleston, W. Va. . . . . . . . Char]eston National Bank Building
Erie, Pa. . . . . . . . . . . . . 632 State Street
Pittsburg, Pa. . . . . . . . . . . . . Park Building
Richmond, Va. . . . . . . . . . . . 712 Mutual Building
Roancke, Va. . . . . . . . . . . . Strickland Building
ATLANTA, GA. . . . . . . . N . . Empire Building
Birmingham, Ala. . . . . . . . . . Brown-Marx Building
Macon, Ga. . . . . . . . . . . . Grand Building
New Orleans, La. . . . . . . . . . Maxson Blanche Building
CINCINNATI, OHIO . . . . . . . Provident Bank Building
Columbus, Ohio . . . . . . . Columbus Savings & Trust Building
Cleveland, Ohio . . . . . . . . . . . Citizens Building
Chattanooga, Tenn. . . . . . . . . . . . James Building
Memphis, Tenn. . . . . . . . . . . Randolph Building
Nashville, Tenn. . . . . . . . . . . Stahlman Building
Indianapolis, Ind. . . . . . . . . . Traction Terminal Building
CHICAGO, ILL. . . . . . . Monadnock Building
Detroit, Mich. . . . . . Ma;estxc Buxldmg (Office of Soliciting Agent)
St. Louis, Mo. . . . . . . . . . .. Wainwright Building
Kansas City, Mo. . . . R . . . . . . Dwight Building
Butte, Montana . . . . . . . . . . Pheenix Building
Minneapolis, Minn. . . . . . . . . . 410 412 Third Ave., North
DENVER, COLO. . . . . . . . . First National Bank Building
Salt Lake City, Utah . . . . . . . . Newhouse Building
SAN FRANCISCO, CAL . . . . . . . . Union Trust Building
Los Angeles, Cal. . . . . . . . . . . 124 West Fourth Street
Portland, Ore. . . . . . Ce . . . . . Electric Building
Seattle, Wash., . . . . . . . . . . . . Colman Building
Spokane, Wash. . . . . . . . . . . . Paulsen Building

For TeExAs and OXLAHOMA Business refer to
General Electric Company of Texas,

Dallas, Tex. . . . . . . . . . Praetorian Building

El Paso, Tex. . . . . . . Chamber of Commerce Building

Oklahoma City, Okla. . . . . . . . . Insurance Building
FOREIGN

FOREIGN DEPARTMENT,
Schenectady, N. Y., and 30 Church St., New York, N Y.
London Office, 83 Cannon St., Lendon, E. C., England
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GENERAL ELECTRIC COMPANY
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GENERAL ELECTRIC COMPANY
Alternating Current Generators for Direct Connection to Reciprocaling Engines 4796-9

60 CYCLE TWO- AND THREE-PHASE GENERATORS, ENGINE-DRIVEN

CLASSIFICATION KW. CAPACITY Provide Bore of
Full 125 Volt Revolving
Vltl)(l)?adgc Exciter I;(X)ikli‘:rxlzl\lr?c
Poles K.V.A. R.I.M. 29 P Rated K% ghatt Inches
ATB24 50 300 50 40 240 5 4 to 6.5
480 5 4 to 6.5
600 5 4 t0 6.5
2300 5 4 t0 6.5
*ATB24 75 300 75 60 600 7 5510 T
2300 7 54to 744
*ATB26 75 276 75 60 240 7 5to 715
480 7 51t0 7Y
600 7 5%to 7Y
2300 7 5to 7Y%
*AT B4 110 164 110 88 240 7.5 8 to 10
480 7.5 8 tol0
600 7.5 8 tol0
2300 7.5 8 tol0
*ATB26 125 276 125 100 600 9 6 to 814
2300 9 6 to 815
*ATB28 125 257 125 100 240 8.5 6 to 815
480 8.5 6 to 815
600 8.5 6 to 81
2300 8.5 6 to 814
*ATB36 125 200 125 100 240 7.5 7 to Y
480 7.5 7 to 9
600 7.0 7 to Y
2300 7.5 7 to 9
*ATBG6O 125 120 125 100 240 S 10 to 12
480 8 10 to 12
600 8 10 to 12
2300 8 10 to 12
*ATB28 185 257 185 150 600 10 7 tol0
2300 10 7 tol0
*ATB32 185 225 185 150 240 10 7 tol0
480 10 7 tol0
600 10 7 to 10
2300 10 7 tol0
ATB44 187 164 187 150 240 ] 10 to 12
180 0 10 to 12
600 3] 10 to 12
2300 9 10 to 12
*A'TB60 187 120 187 150 2300 13.5 9 tol2
*ATB32 250 225 250 200 2300 13 9 tol2
*ATB36 250 200 250 200 240 10 9 tol2
480 10 9 tol2
600 10 9 tol2
2300 10 9 tol2
*ATB48 250 150 250 200 2300 14 10 to 14
*ATBGO 250 120 250 200 600 15 10 to 13
2300 15 10 to 13
ATB36 312 200 312 250 2300 13 10 to 14
ATBG60 312 120 312 250 600 16 12 to 15
2300 16 12 to 15

Generator field rheostat included.
The same data as given above for three-phase generators (ATB) also applies to quarter-ph: :
(AQB). Base, shaft or bearings are not included. PP 4 phiase generators
* Rails, carriers, brush-holder stands and supports not included on machines marked *.



GENER.AL ELECTRIC COMPANY
" Ofy— - ; i . ; ; ; ; . ;
4796-10  Aliernating Current Generalors for Direcl Conneclion to Reciprocating Engines

60 CYCLE TWO- AND THREE-PHASE GENERATORS, ENGINE-DRIVEN

CLASSIFICATION KW. CAPACITY Provide Bore of
Full 195 Volt Revolving
Poles K.V.A. R.P.M. 1.0 0.8 V%?gflzc Rated K. f}:’ifﬂgn};il;lé
PF. PF. ated Rw. gyatt Inches
ATB72 312 100 312 250 480 15 16
600 15 16
. N e 2300 15 16
ATB4S8 370 150 375 300 240 15 11to 15
480 15 11to 15
600 15 1} to 15
2300 15 11 to 15
ATB6O 400 120 400 320 600 18 12to 15
= _ 2300 18 12to 15
ATB18 300 150 500 400 2300 21 12 to 16
ATBGO 500 120 500 400 240 20 12 to 156
480 20 12to 156
600 20 12to 15
e 2300 20 12to 15
ATB72 500 100 500 400 600 20 13to 18
2300 20 13to 18
ATB60O 600 120 600 480 GO0 22 13to 17
2300 22 13to 17
4000 22 13to 17
ATB72 600 100 600 480 600 23 18 to 22
2300 23 18 to 22
ATB48 625 139 625 500 240 14 12 to 16
480 14 12 to 16
2300 14 12to 16
ATB4S 750 150 750 600 600 17 13 to 17
2300 17 13to 17
4000 17 1310 17
ATB60 750 120 . 750 600 480 19 16 to 20
11000 20 20 to 25
ATB72 900 100 S00 720 600 26 22 to 24
2300 20 22 to 24
4000 26 22 to 24
ATB60O 1200 120 1200 960 6600 28 20 to 25
ATB72 1200 100 1200 960 11000 30 26
ATBGO 1250 120 1250 1000 2300 22 20 to 25
ATB72 1250 100 1250 1000 480 34 22to 25
2300 34 22to 25
ATB72 1500 100 1500 1200 2300 34 24 to 27
4000 3 24 to 27
ATB72 2000 100 2000 1600 2300 40 26
4000 40 26

-

Generator field rheostat included. ]
The same data as given above for three-phase generators (ATB) also applics Lo quarter-phase generators

(AQB). Base, shaft or bearings are not included.

(With Direct Connected Exciters)

KW. Max. e
CLASSIFICATION CAPACITY Excitation Bore Qf . SHIPPING WEIGIHT
- Full Required Revolving Direct Connected
Load at Rated fFielg Hub Exgi)tcrleating
1.0 0.8 Voltage or Engine 25 Volts xci
Poles  K.V.A. RDM pp py, Overlofd  Shaft Inches Generator Excites
ATB24 50 300 50 40 240 3 4 to 6.5 ALP6-5-300 2040 990
480
600
2300 ~ ; }
ATB26 75 976 75 60 240 7 3.0 to 7.0 ALP6-7-276 40530 1250
480
600
2300

Table continued on page 11.



GENERAL ELECTRIC COMPANY
Alternating Current Generators for Direct Connection to Reciprocating Engines 479611

60 CYCLE TWO- AND THREE-PHASE GENERATORS, ENGINE-DRIVEN
(With Direct Connected Exciters)—Concluded

KwW. Max.
Stati f SHIPPING WEIGHT
chAsstrcATION CAPACITY Full }i:'{x:clltﬁg%n Rggéfv?ng Direct Connected
Load at Rated Field H‘ub Exciter Rating )
Poles K.V.A. [R.P.M. I}I? lgl?' Voltage S:;%O.a}l?(.i Sf}?;ft}z?géEZs 125 Volts Generator Exciter
ATB28 125 257 | 125|100 240 8.5 6 to 8.5 MP6-8.5-257 5850 1250
480
600
2300
ATB32 185 | 225 [185[150] 240 10 7 to 10 MP8-10-225 8400 1600
480
600
2300
ATB36 250 | 200 {250{200] 240 10 9to 12 MP8-10-200 11900 1600
480
600
2300

The same data as given above for three-phase generators (ATB) also applies to quarter-phase generators (AQB). Base, shaft
or bearings are not included. Direct connected exciter, exciter field rheostat and generator field rheostat are included.

25 CYCLE TWO- AND THREE-PHASE GENERATORS, ENGINE-DRIVEN

CLASSIFICATION | KW. CAPACITY Bore of

Ful Provide Revolvin
. 0 Load 125 Yolt Field H‘ug
Poles K.V.A. R.P.M. PF. PF. Voltage Roted K. sfgff?féﬁis
*ATB14 180 214 180 144 480 6.5 10
2200 6.5 10
*ATBI1S8 240 167 240 192 480 9 —
2200 9 —_
ATB20 300 150 300 240 480 10 —
ATB20 360 150 360 288 370 10 18
ATB28 360 107 360 288 240 12 15
480 12 15
2200 12 15
ATBI16 400 18714 400 320 480 10 144
2200 10 14Y4
ATB20 400 150 400 320 480 10 15to 18
. 2200 10 15to 18
13200 12 14
ATB28 400 107 400 320 13200 12 16
ATBI18 450 167 450 360 480 12 15
ATB20 450 150 450 360 6600 12 14to 15
ATB28 500 107 500 400 2200 13 16
ATB20 540 150 540 432 2200 15 14
ATB20 600 150 600 480 600 15 15
ATB28 600 107 600 480 240 18 15 to 20
t80 18 15 to 20
13200 15 18
*ATB20 625 150 625 500 2200 15 14
*ATB24 625 125 625 500 480 14 16 to 18
600 14 16 to 18
ATB28 800 107 800 640 600 18 —
*ATB24 1000 125 1000 800 2200 22 20
*ATB28 1000 107 1000 800 370 24 20 to 24
600 24 20 to 24
*ATB32 1000 94 1000 800 600 25 23
ATB30 1600 100 1600 1280 2200 36 —
*ATB32 1800 94 1800 1440 6600 35 33
13200 35 27
*ATB28 2000 107 2000 1600 13200 40 30

Generator field rheostat irgcluded. h
The same data as given above for three-phase generators (ATB) also applies to quarter-ph. 1
or bearings are not included. P q phase gelerators (AQB). Base, shaft
* Machines marked * have split field spiders, see Fig. G.





















GENERAL ELECTRIC COMPANY

4798-6  General Electric Straight Air Brake Equipments

EXTRA MATERIAL NOT INCLUDED IN
STANDARD EQUIPMENTS—
WHISTLE

The General Electric Company have made
exhaustive tests on whistles to be operated
by air pressure for use in connection with air
brake equipments. The result has been the
development of a deep tone organ whistle
of agreeable note which possesses great carry-
ing power. These whistles are operated by
means of an independent whistle valve placed
in the motorman’s cab or vestibule.

The design of this whistle valve issuchas to
eliminate the escape of air around the stem,
which is a common source of annoyance and
lowers the efficiency of the whistle.

MATERIAL AND WORKMANSHIP

Special attention is given to the workman-
ship and material of all air brake equipment
parts. Each piece of apparatus is subjected
to a rigid inspection and thorough test during
the process of manufacture and after it is
completed.






GENERAL ELECTRIC COMPANY

PRINCIPAL OFFICES, SCHENECTADY. N. Y.

BOSTON, MASS.
NEW YORK, N. Y.
Syracuse, N. Y.
Buffalo, N. Y.

New Haven, Conn.

PHILADELPHIA, PA. .

Baltimore, Md. .
Charlotte, N. C.
Charleston, W. Va.
Erie, Pa. .
Pittsburg, Pa.
Richmond, Va. .
Roanoke, Va. .
ATLANTA, GA.
Birmingham, Ala.
Macon, Ga.

New Orleans, La. R
CINCINNATI, OHIO
Columbus, Ohio
Cleveland, Ohio
Chattanooga, Tenn. .
Memphis, Tenn.
Nashville, Tenn.
Indianapolis, Ind.
CHICAGO, ILL.
Detroit, Mich.

St. Louis, Mo.
Kansas City, Mo.
Butte, Montana
Minneapolis, Minn. .
DENVER, COLO.
Salt Lake City, Utah

SAN FRANCISCO, CAL

Los Angeles, Cal.
Portland, Ore.
Seattle, Wash.
Spokane, Wash.

SALES OFFICES
(Address nearest office)

81 State Strect

. 30 Church Street

Post Standard Building

Ellicott Square Building

Malley Building

Witherspoon Building

Electrical Building

. Trust Building

Charleston National Bank Building
632 State Street

. Park Building

712 Mutual Building

Strickland Building

Empire Building

Brown-Marx Building

Grand Building

Ma1son Blanche Building

. Provident Bank Building
Columbus Savings & Trust Building
Citizens Building

James Building

Randolph Building

. Stahlman Building

. Traction Terminal Building
Monadnock Building

Majestxc Buxldmg (Office of Soliciting Agent)
Wainwright Building

Dwight Building

Pheenix Building

410 412 Third Ave., North

First National Bank Building
Newhouse Building

R . Union Trust Building

. . . 124 West Fourth Street
Electric Building

Colman Building

Paulsen Building

For Texas and OKLAHOMA Business refcr to
General Electric Company of Texas,

Dallas, Tcx.
El Paso, Tex.

Oklahoma City, Okla. .

Practorian Building
lenlbcr of Commerce Building
Insurance Building

FOREIGN

FoREIGN DEPARTMENT,
Schenectady, N. Y., and 30 Church St., New York, N. Y.
London Office, 83 Cannon St., London, E. C., England





































GENERAL ELECTRIC COMPANY
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and 35 light constant current transformers. The
35 light panels may be used without change in price
for controlling a 50 light transformer with single
secondary, the only change being an increase in the
capacity of the primary fuses.

VOLTAGE
All 76 inclg panels are suitable for either 1150 or
2300 volts. The 90 inch panels are listed for 2300
volts only but may be ased without change in price
for contrelling 1150 volt generators, the only change
of eqaipment being in the capacity of the primary
fuses for the constant current transformer. As the
ampere capatity of the panels remains the same,
the kilowatt rating will be reduced one-half when

an 1150 volt generator is used.

FREQUENCY

Unless otherwise ordered all panels will be
furnished with an equipment for 60 cycles. All
panels may be used for any frequency from 60 to
125 cycles without change in price, but for frequen-
cies less than 60 cycles a different potential trans-
former than that listed is required and an additional
charge is made.

MATERIAL—FRAMEWORK—FINISH

All panels are blue Vermont marble 114 inches
thick with 34 inch bevel, and are furnished complete
with a supporting framework of 1}{ inch pipe
excepting that the pipe for wall braces is not
included for the 90 inch panels. The framework for
76 inch panels is self supporting as shown in illus-
trations.

The instruments have General Electric Company’s
dull black finish while the supporting framework
is black japanned.

CONNECTIONS

Each panel is furnished complete with necessary
small wiring on the back of the panel and also with
main connections of insulated wire between all
apparatus comprising the equipment of the panel.

INSTRUMENT EQUIPMENT

Each panel is equipped with an ammeter in each
phase of the generator, a voltmeter, and a receptacle
and plug for transferring the voltmeter to any phase.
The instrument equipments are, therefore, suitable
for either balanced or unbalanced loads.

All ammeters are primary and are connected
directly to the circuit excepting the ammeter on the
35 light arc circuit which is provided with a current
transformer for insulating purposes.

The ammeters on the arc circuits have movable
markers which can be set at the requisite current
value so that any deviation of the current may be
readily detected.

SWITCH EQUIPMENTS

Three-phase and two-phase panels are equipped
with triple-pole and four-pole feeder switches
respectively. These switches can be used for
controlling either polyphase or two single-phase
feeder circuits.

On the 90 inch panels the primary plug switches
consist of the General Electric Company's standard
plug switch and tubular expulsion fuse combined
into a single unit, the fuses being of such capacity
as to rupture the circuit only under emergency
conditions equivalent to a short circuit in the trans-
former. The open circuiting secondary plug switches
are for the purpose of disconnecting the line from the
secondary of the transformer when testing for
ground or open circuit.

The K-5 oil switch which has been specified under
the equipment of all panels listed herein is a new
switch recently developed and will shortly supersede
the K-3. However, the full line of K-5 switches isnot
in production at the present time and the General
Electric Company reserves the privilege of sub-
stituting, without notice, K-3 switches on orders
which are received for any of these panels before
the K-5 switch specified is in production.

RATINGS

The ampere ratings of all panels are the maximum
currents which they are designed to carry for one
or two hours, the corresponding kilowatt ratings
being the normal capacity of the largest machines
with which the panels may be used. Kilowatt
ratings are based on unity power factor and on
overloads of 25 per cent for one or two hours and
65 per cent momentarily. For overloads of 50
per cent for one or two hours and 100 per cent
momentarily multiply the normal kilowatt rating
of the generator by 1.2 and select a panel having a
kilowatt rating at least equal to the product thus
obtained.

For panels containing only one feeder switch the
capacity of the feeder is equal to that of the gener-
ator. For panels containing two feeder switches
each feeder has a capacity slightly in excess of half
the generator capacity. If desired, these capacities
can be modified without additional charge, the
maximum allowable capacity being 150 amperes.

RHEOSTAT MECHANISM

Panels are listed:

(1) with mechanism for the exciter rheostat only
and

(2) with mechanism for both generator and
exciter rheostats.

It is not recommended that panels with mechanism
for exciter rheostat only be used for units of greater
than 200 kw. capacity.

The exciter rheostat supports are designed for
mounting the rheostat directly behind the panel,and
are adjustable both vertically and horizontally, thus
allowing a considerable range in the dimensions of
the rheostat. The panels, however, cannot be
modified to meet special dimensions for rheostats
not manufactured by the General Electric Company,
without an additional charge being made.

Generator field rheostats designed for chain and
sprocket control must always be used in connection
with these panels.
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PRINCIPAL OFFICES, SCHENECTADY. N. Y.

BOSTON, MASS.
NEW YORK, N. Y.
Syracuse, N. Y.
Buffalo, N. Y.

New Haven, Conn.

PHILADELPHIA, PA. .

Baltimore, Md. .
Charlotte, N. C.
Charleston, W. Va.
Erie, Pa.

Pittsburg, Pa.
Richmond, Va. .
Roanoke, Va. .
ATLANTA, GA.
Birmingham, Ala.
Macon, Ga.

New Orleans, La. .
CINCINNATI, OHIO
Columbus, Ohio
Cleveland, Ohio
Chattanooga, Tenn. .
Memphis, Tenn.
Nashville, Tenn.
Indianapolis, Ind.
CHICAGO, ILL.
Detroit, Mich.

St. Louis, Mo.
Kansas City, Mo.
Butte, Montana
Minneapolis, Minn. .
DENVER, COLO.
Salt Lake City, Utah

SAN FRANCISCO, CAL

Los Angeles, Cal.
Portland, Ore.
Seattle, Wash.
Spokane, Wash.

SALES OFFICES

(Address nearest office)

84 State Street

. . 30 Church Street
Post-Standard Building
Ellicott Square Building
Malley Building

Witherspoon Building
Electrical Building

. Trust Building
Charleston National Bank Building
632 State Street

. Park Building

712 Mutual Building
Strickland Building

. Empire Building
Brown-Marx Building

. Grand Building

Maxson Blanche Building
Provident Bank Building
Columbus Savings & Trust Building
Citizens Building

. James Building
Randolph Building

Stahlman Building

. Traction Terminal Building
. Monadnock Building
Ma}estxc Buxldmg (Office of Soliciting Agent)
Wainwright Building

Dwight Building

. Pheenix Building

410-412 Third Ave., North
First National Bank Building
Newhouse Building

Union Trust Building

. 124 West Fourth Street
Electric Building

Colman Building

Paulsen Building

For TEXAs and OKLaHOMA Business refer to
General Electric C »mpany of Texas,

Dallas, Tex.
El Paso, Tex.

Oklahoma City, Okla. .

Praetorian Building
Chamber of Commerce Building
Insurance Building

FOREIGN

FOREIGN DEPARTMENT,
Schenectady, N. Y., and 30 Church St., New York, N. Y.
London Office, 83 Cannon St., London, E. C., England

















































GENERAL ELECTRIC COMPANY

4808-16

inspecting room, machine shop, carpenter
shop, blacksmith shop, store room, locker
room and offices. The machine shop is well
equipped with lathes, drills, saws, etc., all
of which are driven by General Electric
direct current motors.

The heating system is very complete and
the fire protection is exceptionally good; a
pressure tower with a capacity of 50,000
gallons having been constructed for fire
protection. The pits are heated to expedite
the work of repairing and inspection during
the winter months. A very efficient form of
transfer table is used in the machine shop,
with the aid of which a truck can be replaced
in 28 minutes, this being a very creditable
performance.

The potential used throughout the yards is
1200 volts and that in the car barns 600 volts.

It is perhaps worthy of note that a special
oil house was built, since it was believed that
a well equipped oil house is essential to high
speed operation.

In addition to the above car barns a barn
with a capacity of ten cars has been built at
Lombard street, Baltimore, to facilitate the
maintenance of the schedule by a local
storage of cars.

Washington, Baltimore & Annapolis 1200 Volt D.C. Railway

Terminal Facilities

The terminal facilities of the Washington,
Baltimore & Annapolis Railroad are admir-
ably situated in their respective cities and are
of such a nature as to provide for the comfort
and convenience of the traveling public.

The station at Baltimore is a red brick
building located between Park avenue and
Liberty street, and has entrances on both
streets. It is also bounded by Marion street.
It consists of a waiting room and a ticket
office with a track laid through one portion of
the building. The administration offices of
the company occupy the upper floor.

The Washington terminal is how near the
Treasury building and nine ticket offices are
provided in Washington between the old
White House terminal and the Treasury.
The White House depot, which was formerly
used as a terminal for the Washington, Balti-
more & Annapolis cars when a single-phase
road, is now only used for the storage of cars.

At Annapolis the waiting room, ticket
office and substation are all in the same
building.

A waiting room is provided at Naval
Academy Junction for the convenience of
passengers changing cars at this point.

GENERAL ELECTRIC COMPANY
PRINCIPAL OFFICES, SCHENECTADY, N. Y.

SALES OFFICES
(Address nearest office)

BOSTON, MASS., 84 State Street.

NEW YORK, N. Y., 30 Church Street.

SvyracUSE, N. Y., Post-Standard Building.

BurraLo, N. Y., Ellicott Square Building.

NEew HAVEN, CONN., Malley Building.
PHILADELPHIA, PA., Witherspoon Building.
BALTIMORE, MD., Electrical Building.

CuarLoTTE, N. C., Trust Building. -
CLIARLESTON, W. V., Charleston National Bank Building.
ERIE, Pa., 632 State Street.

PITTSBURG, Pa., Park Building.

RicuMOND, Va., 712 Mutual Building.

ROANOKE, VA., Strickland Building.

ATLANTA, GA., Empire Building.

BIRMINGIIAM, ALA., Brown-Marx Building.

MacoN, Ga., Grand Building. .

NEw ORLEANS, LA., Maison-Blanche Building.
CINCINNATI, OHIO, Provident Bank Building.
CoLunnus, Onto, Columbus Savings & Trust Building.

CLEVELAND, Oitro, Citizens Building.
CHATTANOOGA, TENN., James Building.

MeMmpuis, TENN., Randolph Building.

NasuviLLE, TENN., Stahlman Building.
INDIANAPOLIS, IND., Traction Terminal Building.
CHICAGO, ILL., Monadnock Building.

DETROIT, M1cit., Majestic Bldg. (Office of Soliciting Agt.)
St. Lours, Mo., Wainwright Building.

Kansas Crty, Mo., Dwight Building.

BuTTE, MONTANA, Pheenix Building.
MINNEAPOLIS, MINN., 410~412 Third Ave., North.
DENVER, COLO., First National Bank Building.
SaLt LAke Crty, Utan, Newhouse Building.

SAN FRANCISCO, CAL., Union Trust Building.
Los ANGELES, CaL., 124 West Fourth Strect.
PorTLAND, ORE., Electric Building.

SEATTLE, WasH., Colman Building.

SPOKANE, Wasii., Paulsen Building.

For TexAs and OKLANOMA Business refer to
General Electric Company of Texas,
Dallas, Tex., Praetorian Building.
El Paso, Tex., Chamber of Commerce Building.
Oklahoma City, Okla., Insurance Building.

FOREIGN

FOREIGN DEPARTMENT,
Schenectady, N. Y., and 30 Church St., New York, N. Y.

LoNDON OFFICE, 83 Cannon St., London, E. C., England.





















GENERAL ELECTRIC COMPANY !

Portable and Stationary Air Compressor Sels 48107
motors are operated from 440 to 550 volt up to 130 Ibs. maximum cutting out
circuits. pressure.

Tor all other motors the CR-225 governor
is used in connection with a single-pole con-
tactor for the direct current sets, and a double-
pole contactor for the alternating current scts.
Tk s type of control apparatus consists of a

'"éauge Egvpe goyernor actuating a relay which,
in turn, operates the contactors in the main
circuit.

The jllustration on page 5 shows the CR-225
governoT and relay mounted on a slate basc.

The CR-225 governor with contactors, may
be uced, however, for any compressor set,
either alternating or direct current, when a
range Of pressure smaller than 10 lbs. is
rgavged.  The range of this governor

ig {pprpxﬁ'{ﬁately, from 3 to & 1bs., depend-

i8¢ onfthe\gize. This applies to governors

N

In Ordering Stationary Compressor Sets
Always Specify the Following:

Compressor—Displacement in cubic feet per
minute, voltage, frequency and number of
phases.

Governor—Type, maximum cutting out
pressure, and if CR-225, give range.

Reservoir—Size and number, or service
for which the air will be used, whercupon
rccommendations and quotations can be
made.

Safety valve—Desired setting if other than
standard.

Switch and fuses.

Pressure gauge.

Drain cock.

Stop cock.

}\PROXIMATE GENERAL DIMENSIONS, WEIGHTS, SPEEDS, ETC.

v— N

( LN Cp-27 Cp-28 CPI-28 CP-30 CPI-3Q CPp-23 CPI-23 CP-26 CPI-26
e d— —
Piston displacement, cu. N / ':-"i
ft. per min. . . 15 25 . 25 35 TN 53 50 50 a,100 A m 4
Max. press. Ibs. per sq. in. 90 30 \_‘Jf"\ 90 90 DT T w LYo . o
Loes g €E300 600 230 600 550 | 550 550 4/ 600 “emmg
Voltage . -7 7 . izso 250 410 140 | 250 440 440
e 125 125 220 220 220 ~ 220
v 110 110 110 \ 110
- ~
. N Y . . - 1014 ™. 102
Cylinder diam. in. 414 14, 43, ok 51 7% 7% { 5é - Jé
Stroke, inches 424 6 6 7 7 5 5 6 6
R.p.m. compressor 200 203 203 182 182 183 183 175 175
*750 1027 *750 1100 *750 723 *750
R.p.m. motor 1094 | 1110 11200 T 800 1800 T 800
11200 1 900 1900 t 900
Length overall, in. 29 34 35 37 38 38 46 54 55
Width overall, in. . 25 29 29 33 33 35 36 38 38
Height overall, in. . 18 21 21 24 24 23 ( 30 37 38
Approx. weight, ibs. 627 880 800 1440 1130 1460 2050 2900 2800
Approx. kw. input 2.5 4.2 4.5 6 6.3 8.8 9 19 20

CP compressors are for use on d.c. circuits.

of two- or three-phase, 60, 40 and 25 cycles.

Th¢ motors are series wound.

induction motor

CPI compressors are for usc on a.c. circuits zmj arc equipped with squirrel cage

* Synchronous speed of 25 cycle induction motor.
t Synchronous speed of 40 cycle induction motor.
1 Synchronous speed of 60 cycle induction motor.
In cases where the d.c. operating voltages vary from the listed voltage within
piston displacement will vary in direct proportion. \

10 per cent, the
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SN BOSTON, MASS. . . . . . . . . . . . 34State Street Y }
I \ NEW YORK, N. Y. . . . . . . Do . . 30 Church Street A 5 o
‘) ! Syracuse, N. Y. e, Post-Standard Building i : o
' Buffalo, N. Y. . . . . . . . . . . Ellicott Square Building ' ‘-_ ‘
L New Haven, Conn. . . . . . . . . . . . Malley Building ’ i
PHILADELPHIA, PA. . Witherspoon Building . \
{ Baltimore, Md. . Electrical Building ) . ¢
Charlotte, N. C. . . . . . . Trust Building 1 ) s
Charleston, W. Va. . . . . . . . Charleston National Bank Building ’\ 3 \‘
Erie, Pa. . . . . . . . . . . 632 State Street / R . . ‘
Pittsburg, Pa. . . . . . . . . . . . . Park Building = o
Richmond,Va. . . . . . . . . . . . 712 Mutual Building /- : i
Roanoke,Va. . . . . . . . . . . . Strickland Building’ poT el
ATLANTA, GA. e Empire Building ) : ‘
Birmingham, Ala. . . . . . . . . . Brown-Marx Buildiﬁg /
Macon, Ga. . . . . . . . . . . . Grand Bulldmxi - K
New Orleans, La. . . . . . . . . . Maxson Blanche Building / '/ e
CINCINNATI, CHIO . . . . . . . Provident Bank Building (," ! H
Columbus, Chio . . . . . . . Columbus Savings & Trust’Building 7 . \ o
Cleveland, Chio . . . . . . . . . . . Citizens quldug_g/ N e
Chattanooga, Tenn. . . . . . . . . . . . James Building -
Memphis, Tenn. . .. . . . . . . .., Rariirh Bujlding
Nashville, Tenn. ) 1 R l .
Indianapolis,_lnd._ B ) .(;
.. .CHIEAGO.ILL. . = =~. . . ] N
it Minha. L BRI
 5t. Louis, Mo. . S .
; Konsas City, Mo e . s . - e - "o - i
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« Miareaprit. Minne | - e . . «10 412 Third Ave., Northi-. Yoo . 3
DENVER, COLO. . . . N . . 3 F)rst National Bank Building ~~- . I
Salt Lake City, Utah - .o .. . _~". >~ Newhouse Building Ty oA
SAN FRANCISCO, CAL. =, " ". 7" 7. ... 2. . Union Trust Building ,. :
Los Angeles, Cal. AN i . S S N . 124 West Fourth Street
Portland, Ore.-. . . & . . .0 0 U\ Electric Building
Seattle,‘yWa:;h. Ly T \.\\ . Colman Building N2
Spo‘ka(xe, Wash. . . . ./,‘f - . . . . . Paulsen Building
2 s L) S
For ’I‘E‘u\s and O<LAHOMY Business refer to . N
Genera! Elcczric C smpany of Texas, ! -
Danac Tex, . . . [ S .. Praetorian Building s
El Pasg, Tex. . . . ) . Chamber of Commerce Building
Okl:homa City, Okla. . . ) . . . . . Insurance Building
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.o MIRCIGN DEPARTMENT,
'; Schenectady, N. Y., snd 30 Church St., New York, N. Y.
. London Office, 83 Cannon $!., London, E. C., England
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GENERAL ELECTRIC COMPANY

4811-8  Drum Controllers for Industrial Service

MACHINE TOOL SERVICE

Remarks

No magnetic blowout. Supplied with
field rheostat on back if desired.
No magnetic blowout, otherwise

Supplied with field rheostat on back

No magnetic blowout, otherwise

Supplied with field rheostat on back

Cannot be used with no-voltage
panel, otherwise same as R98-B

Non-reversible, no magnetic blow-
Cannot be used with no-
voltage panel, otherwise same as

Drum type reversing switch, no
magnetic blowout, no resistance
points, with or without spring
return to off position. Supplied
with handle or for rope operation.
For raising and lowering cross

May be used for armature control.
May be used for armature control.

May be used for armature control.
May be used for armature control.

MAX .H.P. CAPACITY POINTS FORWARD | POINTS REVERSE
Type WI:iegtht
115 230 550 Start- Run- Start- Run- Lb.
Volts | Volts Volts ing ning ing ning
D.C. MOTORS—REVERSIBLE—AD]JUSTABLE SPEED
R136-A 3 5 1 15 1 15 50
R116-A 5 10 2 18 2 18 55
same as R126-A.
R126-A 5 10 15 2 18 2 18 58
if desired.
R130-A 12 15 3 18 3 18 a2
same as R118-A.
R118-A 12 20 40 3 18 3 18 98
if desired.
R98-A 20 35 70 3 24 3 24 120
RO8-B 20 35 70 3 21 3 21 120
R135-A 12 15 .. 7 10 .. .. 92
out.
R118-A.
D.C. MOTORS—REVERSIBLE—CONSTANT SPEED (ARMATURE POINTS ONLY)
R134 5 7Y 1 1 1 1 35
rail, etc.
R122-A 6 12 20 4 1 4 1 52
R28-V 8 15 30 4 1 4 1 95
R27-M 12 20 40 7 1 7 1 195
R32-G 15 30 60 7 1 7 1 195
R115-A | 25 50 100 9 1 9 1 225

CONTACTOR PANELS

May be used for armature control.

D.C. MOTORS—REVERSIBLE AND NON-REVERSIBLE—ADJUSTABLE SPEED

MAX. ILLP. CAPACITY MASTER CONTROLLER POINTS CONTACTORS
Remarks
115 230 550 115 and 230 550 Start- Run- Revers- Non-
Volts | Volts Volts Volts Volts ing ning ible reversible
40 50 100 C236-A C236-A 3 18 7 4 These panels can be arranged
75 100 200 C236-A | C236-A 4 18 8 5 for wall mounting or on pipe
supports for floor mounting.

150 C236-A 5 18 9 6. . )

225 C236-A 5 18 9 6 An additional section can be
added for mounting circuit
breakers, ammeter or volt-
meter.




GENERAL ELECTRIC COMPANY
Drum Controllers for Industrial Service 4811-9
A.C. MOTORS—SLIP RING TYPE—REVERSING AND NON-REVERSING

PoR PUASE |  VOLTAGE romNTs .
\et Remarks
Type Pri-  Secon-| Pri- Secon-| For- Re- Weight
mary dary mary dary ward  verse
THREE-PHASE
*R134 35 | ... | 550 | ... 1 1 35 Drum  type reversing

switch, no magnetie
blowout, no resistance
point, with or without
spring return to off posi-
tion. Supplied with
handle or for rope
operation. For raising
andlowering cross rails.

T 1-H 115 | 115 | 550 | 550 8 8 85 .

T 1-T 116 | 115 | 550 | 550 8 .. 85 Non-reversmg._

T10-J 150 | 150 | 550 | 550 11 11 115 Starhts motor ‘SIth single-
phase secondary.

T10-N 160 | 150 | 550 | 550 11 .. 115 Non-reversing.

T42-D 300 | 300 | 550 | 550 12 12 265

T42-E 300 | 300 | 550 | 550 12 .. 265 Non-reversing.

T36-A 75 | 250 |2200 | 550 14 14 260 Primary oil switch.

T28-A 126 | 500 2200 | 550 14 14 380 Primary oil switch.

TWO-PHASE

T34-E 115 | 115 550 | 550 8 8 95

T36-A 75 | 260 2200 | 550 14 14 260 Primary oil switch.

T28-A 125 | 500 2200 | 550 14 14 380 Primary oil switch.

ADJUSTABLE SPEED-CHANGEABLE POLE MOTORS
THREE-PHASE
T46-B 40 ... | 440 | ... 4 4 For constant horse-power.
T54-A 40 ... | 440 | ... 4 4 For constant torque.
STARTING DUTY—NON-REVERSIBLE
THREE-PHASE '

T20-B .. | 600 | ... 550 7 .. Standard handle.

T20-C ... | 600 | ... 550 7 .. For switchboard use.

T29-A ... 41000 | ... 550 14 Standard handle, may also
be used for regulating
duty.

T29-D ... 1000 | ... 550 14 .. * For switchboard use, may
also be used for regu-
lating duty.

NoTe.—For motors with which the above controllers are suitable, sce Data Book 314.
* This controller is for use with three-phase squirrel cage type induction motors only.



GENERAL ELECTRIC COMPANY
4811-10 Drum Controllers for Industrial Service
CRANE AND HOIST SERVICE

MAX. I{.P. CAPACITY POINTS
Type “;‘:iegtht Remarks
115 Volts 230 Volts | 550 Volts | Forward | Reverse

D.C. MOTORS—REVERSIBLE

*R134 5 7Y R 1 1 35 Drum type reversing switch, no re-
sistance, with or without spring
return to off position, rope or
hand operation.

R122-A 6 12 20 5 5 52 Leads through bottom.
R 28-A 10 25 50 5 5 100 Leads through bottom.
R 28-V 10 25 50 5 5 95 Holes in side for leads.
R 27-A 15 35 75 8 8 200 Leads through bottom.
R 27-M 15 35 75 8 8 195 Holes in back for leads.
R 32-A 25 50 100 8 8 200 Leads through bottom.
R 32-G 25 50 100 8 8 195 Holes in back for leads.
R115-A 50 100 200 10 10 265 Holes in back for leads.
R129-A 2-25 2-50 2-100 10 10 270 Holes in back for leads.

CRANES AND HOISTS
A.C. MOTORS—SLIP RING TYPE—REVERSIBLE

MAXIMUM CURRENT

FOR THIS SERVICE | MAXIMUM VOLTAGE POINTS
Net
T A R k
vpe Pri- Second- Pri- Second- For- Weight emarks
mary ary mary ary ward Reverse
THREE-PHASE
*R134 35 B 440 R 1 1 35 Drum type reversing switch, no re-
sistance points, with or without
spring return to off position, rope
or hand operation.
T 1-H 150 150 550 550 8 8 85 Holes through side for leads, can be
furnished with rope wheel.
T 10-J 200 200 550 550 11 11 155 Holes through back for leads, can be
furnished with rope wheel.
T 42-C 250 250 550 5560 14 14 265 Starts motor with single-phase sec-
ondary.
T 42-D 350 350 550 550 12 12 265 All three secondary phases closed on
starting.
T 36-A 75 250 2200 550 14 14 260 Has oil switch for reversing.
T 28-A 125 700 2200 | 550 14 14 380 Has oil switch for reversing.
S S S S _
TWO-PHASE
S
T34-E 150 150 550 .| 550 8 8 95 Holes through back for leads, can be
furnished with rope wheel.
- 75 300 2200 550 14 14 260 Has oil switch for reversing.
%ggg 125 700 2200 550 14 14 380 Has oil switch for reversing.

Note.—For motors with which the above controllers are suitable, see Data Book 313.
* This controller for use with three-phase squirrel cage type induction motors only.






GENERAL ELECTRIC COMPANY

PRINCIPAL OFFICES, SCHENECTADY, N. Y.

BOSTON, MASS.
NEW YORK, N. Y.
Syracuse, N. Y.
Buffalo, N. Y.

New Haven, Conn.

PHILADELPHIA, I;A.

Baltimore, Md. .
Charlotte, N. C. .
Charleston, W, Va, .
Erie, Pa. .
Pittsburg, Pa.
Richmond, Va. .
Roanoke, Va. .
ATLANTA, GA.
Birmingham, Ala.
Macon, Ga.

New Orleans, La. .
CINCINNATI, OHIO
Columbus, Ohio
Cleveland, Ohio
Chattanooga, Tenn. .
Memphis, Tenn.
Nashville, Tenn.
Indianapolis, Ind.
CHICAGO, ILL.
Detroit, Mich.

St. Louis, Mo.
Kansas City, Mo.
Butte, Montana
Minneapolis, Minn. .
DENVER, COLO.
Salt Lake City, Utah

SAN FRANCISCO, CAL

Los Angeles, Cal.
Portland, Ore.
Seattle, Wash.
Spokane, Wash.

SALES OFFICES
(Address nearest office)

84 State Street

. . 30 Church Street
Post-Standard Building
Ellicott Square Building
Malley Building

Witherspoon Building
Electrical Building

. . Trust Building
CharlestOn National Bank Building
632 State Street

. . Park Building
. . 712 Mutual Building
Strickland Building

. Empire Building
Brown-Marx Building

Grand Building

Maxson Blanche Building

. Provident Bank Building
Columbus Savings & Trust Building
Citizens Building

James Building

Randolph Building

. Stahlman Building
. Traction Terminal Building
Monadnock Building
MaJestxc Buxldmg (Office of Soliciting Agent)
. Wainwright Building
Dwight Building

. Phenix Building

410 412 Third Ave., North
First National Bank Building
Newhouse Building

Union Trust Building

. 124 West Fourth Street
Electric Building

Colman Building

Paulsen Building

For TEXAS and OxLAHOMA Business refer to

General Electric Company of Texas,

Dallas, Tex.
El Paso, Tex.

Oklahoma City, Okla. .

FOREIGN DEPARTMENT,

. Praetorian Building
Chamber of Commerce Building
Insurance Building

FOREIGN

Schenectady, N. Y., and 30 Church St., New York, N. Y.
London Office, 83 Cannon St., London, E. C., England




























GENERAL ELECTRIC COMPANY

Small Direct Current Generalors, Belted, Type CVC 4812-9

in a perceptible flicker of the incandescent
lights.  Automatic generator voltage reg-
ulators, Type TA or TD (formerly called
Tirrill regulators), are universally recognized
as absolutely necessary in such a case. The
regulator maintains a constant voltage by
varying the field current of the exciter,
whose armature supplies current to the
large generator field.

Obviously, therefore, an exciter must be
capable of operating over a wide range of
voltage without excessive sparking and also
must respond quickly to changes in its
field current. These requirements are taken

into consideration in building the CVC exci-
ters. As the sole manufacturers of the TA
and TD regulators the General Electric Com-
pany is in the best position to know the re-
quirements of a Tirrill regulator exciter.

The experience of 20 years has been utilized
in constructing this new line. The results
are that the CVC machines are equally ser-
viceable as exciters for use with Tirrill regu-
lators, as exciters for use without Tirrill
regulators, or as direct current generators pos-
sessing that stability of voltage necessary in
a machine which is to supply current to
incandescent lights.









GENERAL ELECTRIC COMPANY

PRINCIPAL OFFICES, SCHENECTADY, N. Y.

BOSTON, MASS.
NEW YORK, N. Y.
Syracuse, N. Y.
Buffalo, N. Y.

New Haven, Conn. .

PHILADELPHIA, PA.

Baltimore, Md. .
Charlotte, N. C. .
Charleston, W, Va, .
Erie, Pa. .
Pittsburg, Pa.
Richmond, Va. .
Roanoke, Va. .
ATLANTA, GA.
Birmingham, Ala.
Macon, Ga.

New Orleans, La. .
CINCINNATI, OHIO
Columbus, Ohio
Cleveland, Ohio
Chattanooga, Tenn. .
Memphis, Tenn.
Nashville, Tenn.
Indianapolis, Ind.
CHICAGO, ILL.
Detroit, Mich.

St. Louis, Mo.
Kansas City, Mo.
Butte, Montana
Minneapolis, Minn. .
DENVER, COLO.
Salt Lake City, Utah

SAN FRANCISCO, CAL

Los Angeles, Cal.
Portland, Ore.
Seattle, Wash.
Spokane, Wash.

SALES OFFICES
(Address nearest office)

84 State Street

30 Church Street

Post-Standard Building

Ellicott Square Building

Malley Building

Witherspoon Building

Electrical Building

Trust Building

Charleston National Bank Buiiding
632 State Street

. Park Building

712 Mutual Building

Strickland Building

Empire Building

Brown-Marx Building

. Grand Building

Maxson-BIanche Building

. Provident Bank Building
Columbus Savings & Trust Building
Citizens Building

. . . . James Building
Randolph Building

. Stahlman Building
Traction Terminal Building
Monadnock Building

Majestxc Bulldmg (Office of Soliciting Agent)
. . . . Wainwright Building
Dwight Building

. . . . Pheenix Building
. . . 410 412 Third Ave., North
First National Bank Building
Newhouse Building

Union Trust Building

124 West Fourth Street

Electric Building

Colman Building

Paulsen Building

For TExAS and OKLAHOMA Buisness refer to
General Electric Company of Texas,

Dallas, Tex.
El Paso, Tex.

Oklahoma City, Okla. .

Praetorian Building
Chamber of Commerce Building
. . Insurance Building

FOREIGN

FOREIGN DEPARTMENT,
Schenectady, N. Y., and 30 Church St., New York, N. Y.
London Office, 83 Cannon St., London, E. C., England
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PRINCIPAL OFFICES, SCHENECTADY, N. Y.

BOSTON, MASS,
NEW YORK, N. Y.
Syracuse, N. Y.
Buffalo, N. Y.

New Haven, Conn. .

PHILADELPHIA, PA.

Baltimore, Md. .
Charlotte, N. C. .
Charleston, W. Va. .

Erie, Pa. . . .
Pittsburg, Pa. .
Richmond, Va. . .

Roanoke, Va. .
ATLANTA, GA.
Birmingham, Ala.
Macon, Ga.

New Orleans, La. .
CINCINNATI, OHIO
Columbus, Ohio
Cleveland, Ohio
Chattanooga, Tenn. .
Memphis, Tenn.
Nashville, Tenn.
Indianapolis, Ind. .
CHICAGO, ILL.
Detroit, Mich. .

St. Louis, Mo.
Kansas City, Mo.
Butte, Montana
Minneapolis, Minn. .
DENVER, COLO.
Salt Lake City, Utah

SAN FRANCISCO, CAL

Los Angeles, Cal.
Portland, Ore.
Seattle, Wash.
Spokane, Wash.

SALES OFFICES
(Address nearest office)

. 84 State Street

. 30 Church Street

Post Standard Building

Ellicott Square Building

Malley Building

Witherspoon Building

Electrical Building

. Trust Building

Charleston National Bank Building

. . . . 632 State Street
. . . . . . Park Building

. . 712 Mutual Building
. . . . Strickland Building
. . . Empire Building
. . Brown-Marx Building

. Grand Building

. Malson-Blanche Building

. Provident Bank Building
Columbus Savings & Trust Building

. Citizens Building

. . . . . James Building
. . . . . Randolph Building
Stahlman Building

Trachon Terminal Building

Monadnock Building

MaJestxc Buxldmg (Office of Soliciting Agent)
. Wainwright Building

. . . . Dwight Building

. . . . Pheenix Building
410 412 Third Ave., North

First National Bank Building

. . . Newhouse Building

Union Trust Building

124 West Fourth Street

. . Electric Building

. . Colman Building

. . Paulsen Building

For TExAS and OKLAHOMA Business refer to

General Electric Company of Texas,

Dallas, Tex.
El Paso, Tex.

Oklahoma City, Okla. .

FOREIGN DEPARTMENT,

. . Praetorian Building
Chamber of Commerce Building
Insurance Building

FOREIGN

Schenectady, N. Y., and 30 Church St., New York, N. Y.
London Office, 83 Cannon St., London, E. C., England
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Advantages
Some of the advantages of this type of
switch as compared with motor-operated
switches can be summarized as follows:
Costs less
Closer regulation
Less space required
Lighter
Can be made self-contained
Easier to duplicate parts for repairs
Requires less attention
MOTOR-DRIVEN FIELD RHEOSTAT
For field circuits above 350 amperes the
motor-operated type of rheostat (Fig. 15)

Field Rheostats, Type I 4814-7

is the most practical, as the heavy contact on
the dial switch is not easily overcome with
the solenoid or handwheel control. The
standard switch includes a series wound 115
volt motor with a field winding enabling the
dial switch to be operated in either direction
by a single-pole double-throw controlling
switch. The switch base is mounted on pipe
supports in order that all moving parts and
connections may be readily accessible. As
in the CRI179 switches, each end of the
switch dial is provided with a limit switch
which is automatically operated by the switch
arm to open the motor circuit.
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4814-8 Field Rheostats, Type F

DIMENSIONS CR174 FIELD RHEOSTATS, TYPE F

125 VOLTS

ot 1o AMPERE CAPACITY Ohms of Field No. of * Diam.
Front Back Ohms }t'{)h;vo}:tc}; Plates inoIin.

: a in
ngwl P:,f]el First Step Last Step is Suited Multiple Plates
43576 43577 300 5 25 300-250 1 10
43578 43579 240 63 32 250-200 1 10
43580 43581 200 75 38 200-165 1 10
13582 43583 150 1 5 165-125 1 10
43584 13585 120 1.25 .63 125-100 1 10
13586 43587 100 1.5 75 100~ 80 1 10
43588 13589 75 2 1 80-60 1 10
43590 43591 60 2.5 1.25 . 6050 1 10
43592 13593 50 3 1.5 50-40 1 10
43594 43595 37.5 4 2 40-30 1 10
13596 13597 30 5 2.5 30-25 1 12
43598 43599 25 6 3 25-20 1 12
43600 43601 18.8 8 4. 20-16 1 12
43602 13603 15 10 5 16-13 1 15
61636 64637 12.5 12.5 6.3 13-10 2 12
43606 43607 9.4 16 8 10-8 2 12
43608 13609 7.5 20 10 8-6.5 2 15
64638 64639 6.3 25 12.5 6.5-6 3 15
43612 43613 5 30 15 5-4.2 3 15
43614 43615 3.75 10 20 4.2-3.1 4 15
13616 43617 3 50 25 3.1-2.5 5 15
43618 43619 2.5 60 30 2.5-2.1 6 15
250 VOLTS

43620 43621 300 1 5 300-250 1 10
43622 43623 240 1.25 63 250-200 1 10
43624 43625 200 1.5 75 200-165 1 10
13626 43627 150 2 1 165-125 1 10
43628 13629 120 2.5 1.25 125-100 1 12
43630 43631 100 3 1.5 100~ 85 1 12
43632 43633 75 4 2 85-63 1 12
43634 43635 60 5 2.5 63-50 1 15
13636 | 43637 48 6.3 3.2 50-40 1 15
43638 43639 37.5 8 4 40-30 2 12
43640 ° 43641 30 10 5 30-25 2 15
43642 43643 25 12.5 6.3 25-20 2 15
43644 43645 20 15 7.5 20-16.5 3 15
43646 43647 15 20 10 16.5-12.5 4 15
43648 43649 12 25 12.5 12.5-10 5 15
43650 43651 10 30 15 10-8.3 6 15

*Ten-inch plates have 36 contact buttons, 12-inch plates have 51 contact buttons, and 15-inch plates
have 71 contact buttons.
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Field Rheostats, Type F 4814-13

DIMENSIONS CR177 FORM C FIELD RHEOSTATS, TYPE F—Continued

APPROXIMATE DIMENSIONS

Resis. MAX. AMPS. IN INCHES PER BOX Boxes per Switch
Obans First Last Rheostat Contacts
Step * Step A ‘ B c
500 VOLTS
12 50 25 20 2C 48 2 74
10 60 30 20 20 48 2 70
7.5 80 40 20 20 64 2 70
6 100 50 20 24 70 2 70
5 125 62.5 20 24 64 3 48
4 150 75 20 24 70 3 48
3 200 100 20 24 70 4 48
2.5 250 125 20 24 76 4 40

DIMENSIONS CR178 RATCHET-DRIVEN FIELD RHEOSTATS, TYPE F

125 VOLTS
Rests. in MAX. AMPS. Bozes per Switch
Ohms First Step Last Step Rheostat Contacts

2 80 40 1 65
1.5 100 50 1 65
1.2 125 62.5 1 46
1 150 75 1 46
75 200 100 1 46
.6 250 125 1 40
5 300 150 2 40
43 350 175 2 40

250 VOLTS
7.5 40 20 1 70
6 50 25 1 70
5 60 30 1 65
4 80 40 1 65
3 100 50 1 65
2.5 125 62.5 1 46
2 150 75 2 46
1.5 200 100 2 46
1.25 250 125 2 40
1 300 150 3 40
.85 350 175 3 40

500 VOLTS
12 50 25 2 70
10 60 30 2 65
7.5 80 40 2 65
6 1C0 50 9 65
5 125 62.5 3 46
4 150 75 3 46
3 200 100 4 46
2.5 250 125 4 40
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Field Rheostats, Type F 481416
DIMENSIONS CR179 RATCHET-DRIVEN FIELD RHEOSTAT SWITCHES, TYPE F

The following table gives dimensions for different sizes of the solenoid-operated ratchet-
driven field rheostat switch illustrated in Figs. 13 and 14, the letter A being the width, B
the height, and C the thickness of the panel:

. DIMENSIONS IN INCHES
i Capacity Divisions
n Amperes A B c
25 13 13 1 30
50 181 181 1 70
100 1814 1815 1 65
200 20 1815 1 46
350 20 21 1 40
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PRINCIPAL OFFICES, SCHENECTADY, N. Y.

BOSTON, MASS.
NEW YORK, N. Y.
Syracuse, N. Y.
Buffalo, N. Y.

New Haven, Conn.

PHILADELPHIA, PA. .

Baltimore, Md. .
Charlotte, N. C.
Charleston, W. Va.
Erie, Pa.

Pittsburg, Pa.
Richmond, Va. .
ATLANTA, GA.
Birmingham, Ala.
Macon, Ga.

New Orleans, La. .
CINCINNATI, OHIO
Columbus, Ohio
Cleveland, Ohio
Chattanooga, Tenn. .
Memphis, Tenn.
Nashville, Tenn.
Indianapolis, Ind.
CHICAGO, ILL.
Detroit, Mich.

St. Louis, Mo.
Kansas City, Mo.
Butte, Montana
Minneapolis, Minn. .
DENVER, COLO.
Salt Lake City, Utah

SAN FRANCISCO, CAL.

Los Angeles, Cal.
Portland, Ore.
Seattle, Wash.
Spokane, Wash.

SALES OFFICES
{Address nearest office)

84 State Street

30 Church Street

Post-Standard Building

Ellicott Square Building

Malley Building

Witherspoon Building

Electrical Building

. . Trust Building
Charleston National Bank Building
632 State Street

Park Building

Mutual Building

Empire Building

Brown-Marx Building

. . Grand Building
Maison-Blanche Building

. . . Provident Bank Building
Columbus Savings & Trust Building
Citizens Building

. James Building

Randolph Building

. Stahlman Building

. Traction Terminal Building

. . . . Monadnock Building
Majestic Building (Office of Soliciting Agent)
Wainwright Building

Dwight Building

. Electric Building

410-412 Third Ave., North

First National Bank Building
Newhouse Building

Nevada Bank Building

. 124 West Fourth Street

Electric Building

Colman Building

Paulsen Building

For TExAs and OKLAHOMA Business refer to
General Electric Company of Texas,

Dallas, Tex.
El Paso, Tex.

Oklahoma City, Okla. .

. Praetorian Building
Chamber of Commerce Building
Insurance Building

FOREIGN

FoREIGN DEPARTMENT,
Schenectady, N. Y., and 30 Church St., New York, N. Y.
London Office, 83 Cannon St., London, E. C., England
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PRINCIPAL OFFICES, SCHENECTADY, N. Y.

BOSTON, MASS.
NEW YORK, N. Y.
Syracuse, N. Y.
Buffalo, N. Y.
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Detroit, Mich.

St. Louis, Mo.
Kansas City, Mo.
Butte, Montana
Minneapolis, Minn. .
DENVER, COLO.
Salt Lake City, Utah

SAN FRANCISCO, CAL.

Los Angeles, Cal.
Portland, Ore.
Seattle, Wash.
Spokane, Wash.

SALES OFFICES
(Address nearest office)

84 State Street

30 Church Street

Post-Standard Building

Ellicott Square Building

Malley Building

Witherspoon Building

Electrical Building

. . . Trust Building
Charleston National Bank Building

632 State Street

Park Building

Mutual Building

Empire Building

Brown-Marx Building

. Grand Building

Maison-Blanche Building

. . Provident Bank Building
Columbus Savings & Trust Building
Citizens Building

James Building

Randolph Building

Stahlman Building

Traction Terminal Building

. . . . Monadnock Building
Majestic Building (Office of Soliciting Agent)
. Wainwright Building

Dwight Building

. Electric Building
410-412 Third Ave., North
First National Bank Building
Newhouse Building
Nevada Bank Building
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Electric Building
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For TexAs and OKLAHOMA Business refer to
General Electric Company of Texas,

Dallas, Tex.
El Paso, Tex.

Oklahoma City, Okla. .

. . Praetorian Building
Chamber of Commerce Building
Insurance Building

FOREIGN SALES OFFICES

Schenectady, N. Y., Foreign Dept.
New York, N. Y., 30 Church St.
London, E. C., England, 83 Cannon St.

For all CANADIAN Business refer to
Canadian General Electric Co., Ltd., Toronto, Ont.
















CHANGE NOTICE
To Accompany Bulletin No. 4685

BELT-DRIVEN ALTERNATORS

Page 9, table at the bottom of the page—the first four
machines should be rated 312 kw. at 1.0 power-factor
instead of 250 kw. The face of the driving pulleys should
be 38 in. instead of 32 in.

ERRATA
To accompany Bulletin No. 4793
STEADY vs. UNSTEADY VOLTAGE

Page 3, first column, first line: “4” should be changed
10 “2”.
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4817-8 G.E. 214 Railway Motor

In order to obtain full information on
these questions, the General Electric Com-
pany besides carefully testing each type of
motor for efficiency, 1*R, core and friction
losses, speed and commutation, etc., at
various voltages and amperes, also makes
exhaustive test to determine the capacity of
motors for heat dissipation under opecrating
conditions. For this purpose motors are put
into actual service on the company’s experi-
mental track (more than two miles in length)
and are run day after day under a wide range
of known service conditions, careful temper-
ature measurements being taken until suffi-
cient data are obtained to show what
temperature different parts of the motor will
reach, not only with various total losses but
also with different distributions of these
losses.

From the data obtained in the above
tests, which cover all the characteristics of
a given type of motor, the company’s
engineers possess all the information required
to determine with practical certainty the
adaptability of the motor to handle any
specified service, and the problem has become
not a matter of guess work, but of calculation.

As the power required to operate an
equipment affects not only the heating of
the motors but also the total amount and
cost for operating the road, careful calcula-
tions are made to determine the most suitable
characteristics of a motor for a given service
and the most cconomical gear ratio to use.
The possibilities of saving power by
careful design and proper sclection of the
gear ratio are much greater than ordinarily
appreciated.

A table which is based on tests, such as
have been described above, will be found
on page 11 showing schedule speeds  for
various gear ratios with varying number
of stops per mile and different weights per
motor. This table has been prepared to
enable customers to determine quiekly and
with considerable accuracy the capacity of
the G.E. 214 motor to handle cars or trains
under ordinary conditions, and it will also

be found useful for laying out operating
schedules.

As the reputation of the Gencral Electric
Company’s motors and the interests of its
customers are affected by the proper selection
of motors for any given service, the company
desires to aid and co-operate with its
customers in sclecting motors best adapted
to their service. For this purpose, customers
are furnished with blank service data
sheets to fill out as so to show the character
of the service which it is desired to operate.
The company’s great experience enables it
to render valuable assistance in this class of
work, and long ecxperience has shown that
co-operation is mutually beneficial.

The blank form on page 18 will be gladly
furnished to prospective customers.

Speed torque and cfficiency curves for
the G.E. 214 motor, with various gear ratios
corresponding to the gear ratios given in
the table, will be found on pages 12 to 16.

These curves arc convenient for general
reference.

The diagrams of the motor on pages
16 and 17, which show the external dimen-
sions and axle preparation, will enable truck
builders and car manufacturers to adapt
their trucks and cars for the proper reception
of the motor.

The table on page 11 giving the estimated
schedule speeds in miles per hour for the
G.E. 214 motor is caleulated on the basis
of a 600 volt line pressure at the motors.

The duration of each stop has been taken
as ten seconds.

The maximum temperature risc of the
motors above the surrounding air has been
taken as not more than 65 degrees C. with
the motors closed, this temperature being
based on the operation of motors under
average normal conditions. Though the
temperature rise will not usually excced the
estimate of 65 degrees C., it should be noted
that this temperature rise cannot be
guaranteed, as motor temperatures depend
on the manner in which motormen handle
the equipments.
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For convenience in knowing what schedules
can be made in the city by high speed interur-
ban equipments, schedules have been given
which in some cases it will be found physically
possible to exceed, but which should not
be exceeded for any length of time.

If it is of importance to make Dbetter
schedules than those given for the high speed
equipments in city service, full information
should be furnished the General Electric
Company for complete analysis.

When applying the tables to service
requiring two or more different schedules,
such as a city service with many stops per
mile combined with a suburban or inter-
urban service with but few stops per mile,
the schedules for each class of service should
be taken separately and a resulting schedule
for the combined service obtained.

The schedule speeds given in the table
arc based on the operation of motors under
favorable conditions, and are at least 10
per cent below the theoretical speeds, in
order to allow for the normal delays due to
curves, grades, slow-downs, ectc.; in other
words, it is assumed that the delays due to
these causes will equal six minutes in every
hour. If this allowance is considered insuffi-
cient, due to special local conditions, the
schedule should be reduced 1.85 per cent
for cach additional minute of delay. The
improper handling of the cars or excessive
track or car friction may also reduce the
schedule, and this will also be the case if, in
addition to the regular stops, there are an
unusual number of slow-downs, curves or
grades. If curves and grades are numerous
or excessive, or the conditions are special
or abnormal and an extensive analysis is
necessary, complete information should be
furnished to the General Electric Company

before deciding on the motor equipment to,

be used. The schedule speeds given in the
table should be decreased by the percentage
given below for any voltages below 600. For
each 1 per cent reduction in the voltage,
there will be approximately the following
reduction in the schedule:

G.L. 21} Railway Motor 4817 9
1 stop per mile 0.5%
3 stops per mile 0.2%
7 stops per mile 0.1%

When the voltage is greater than 600, the
schedule may be increased by approximately
the same per cent as it is decreased for a
reduction of voltage. It should, however,
be borne in mind that there will be an
increase in temperature at the higher voltages
and schedules. Nevertheless, as there will
be somewhat less heating of the motors at
a lower voltage and schedule, it is per-
missible to increase the schedule on parts
of the line by increasing the voltage, provid-
ing there is a corresponding decrease in
the voltage on the other portions.

As the number of stops per mile increases,
the schedules that can be made with the
same car weights, but with different speced
gears, become more nearly equal.

When the same schedule is made with
different speed gears, the heating of the
motors is less with the low speed than with
the high speed gear.

Under ordinary service conditions the
watt hours per ton mile for a given schedule
are less with a low than with a high speed
gear. Therefore, in order to operate with
the lowest power consumption and also
with the minimum heating of the motors,
the lowest speed gear, that is, the highest
gear ratio which will make the required
schedule, is generally best suited for a given
service.

The tractive effort is taken at 19 to 29
Ib. per ton, depending on the speed and
weight of the car. An examination of the
motor curves will show the tractive effort
assumed for the various speeds.

In determining “‘tons per motor’” the
total weight of the car or train, including
the load, motors, controllers, rheostats, etc.,
divided by the number of motors, should
be taken.

In ordinary service the average and not
the maximum load should be taken. The
average passenger load may be represented
by the seating capacity and the average
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4817-10 G.E. 214 Ratlway Molor

weight per passenger can be assumed to be
140 pounds. If the motors operate with
maximum load for a large part of the time,
the maximum and not the average load should
be taken.

The tables do not apply when the motors
are used for clectric braking, as the heating
of the motors is increased thereby.

APPROXIMATE WEIGHT IN POUNDS
OF FORM C MOTOR

Motor complete with gear and gear case 38006
Two-motor equipment complete with two
controllers . . . . . . 9282
Two-motor equipment complete with
Sprague-General Electric Type M
control . . . . . . . 9902
Four-motor equipment ecomplete with two
controllers . . . . . 17414
Four-motor equipment complete with
Sprague-General  Electric  Type M
control . . . . . 18009
APPROXIMATE WEIGHT IN POUNDS
OF FORM B
Motor complete with gear and gear case . 3916

Two-motor equipment complete with two

controllers . . . 09502

Two-motor cquipment complete with
Sprague-Gencral  Electric  Type M
control . . 10122

Four-motor equipment complete with two

controllers . . . . . . 17854
Four-motor equipment complete with

Sprague-General  Electric  Type M

control . . . . . 18449

GEAR RATIOS, CHARACTERISTIC
CURVES, ETC.

The gear ratio with characteristic letters
and numerals corresponding with three turn
armatures and 56 turn cxciting fields are
as follows:

Pinion Gear {Gear Ratio Classification e?g?ﬁgr’
17 60 3.53 G.E. 214-C-1 178
19 58 3.05 G.E. 214-C-2 179
21 56 2.66 G.E. 214-C-3 180
23 54 2.35 G.E. 214-C-4 181
17 60 3.53 G.E. 214-B-1 178
19 58 3.05 G.E. 214-B-2 179
21 56 2.66 G.E. 214-B-3 180
23 54 2.35 G.E. 214-B-4 181




GENERAL ELECTRIC COMPANY
G.E. 21} Railway Motor 4817-11

SCHEDULE SPEED—GE-214 MOTORS

ARM. 2 TURNS. EXC. FIELDS, 56 TURNS. 600 VOLTS, 33 IN. HEELS
READ BULLETIN CAREFULLY BEFORE APPLYING TABLE

TONS PER MOTOR
Stop§
per Mile g:g; 6 7 8 9 10 11 12 13 14 15
P 3.53 31.7 31 30.2 290.5 28.8 28.1 27.4 26.6 26 25.3
W 3.05 33.5 32.9 32.4 31.8 31.3 30.8 30.2 29.7 29.2 28.7
U 2.66 35.2 34.8 34.3 33.8 33.3 32.8 32.3 31.8
U 2.35 37.3 36.7 36.1 33.5 35 34.4
L 3.5 28.6 28 27.5 26.9 26.4 25.2 25.2 24.6 24 23.5
14 3.05 29.8 29.3 28.8 28.4 27.8 27.4 26.9 26.4 26
18 2.66 31.2 30.6 30.2 29.7 29.2 28.7
P2 2.35 32.4 31.8 31.2
1 3.53 23.6 23.2 22.8 22.4 22.1 21.8 21.4 21 20.7
1 3.05 24.4 24 23.6 23.2 22.8 22.4
1 2.66 24.9 24.6 24.2 23.8
1 2.35 26 25.3 24,7
2 3.53 18.4 18.2 18 17.8 17.6 17.4 17.2
2 3.05 18.5 18.3 18.2 18
2 2.66 19.2 18.8 18.6
2 2.35 19.3 18.9
3 | 3.53 15.4 15.4 15.3 15.2 15.1 1
3 3.05 15.8 15.6 15.4 15.2
3 2.06 16 15.7
3 2.35 16.2
1 3.53 13.4 13.3 13.2 13.1 13
4 3.05 13.6 13.5 13.3 13.1
4 2.66 13.7 13.6
4 1 2.35 13.8
5 I 3.53 12 12 11.9 11.8 11.8
5 3.05 12.2 12.1 12 11.8
5 2.66 12.3 12.2
5 2.35 12.4
]
6 3.53 10.6 10.5 10.5 10.4 10.4
6 3.05 10.7 10.6 10.6 10.5
6 2.66 10.8 10.7
6 2.35 10.9 -
Max.
3.53 40 39 38 37 36 35 34 33 32 3
811’123‘1_ 3.05 42 415 41 10 39.5 39 38 37.5 | 37 365
2.66 45 44.5 43.5 43.5 43 42.5 42 41.5
ruple PS et > = 1. 41 40.5
Equip. 2.35 49 48 47.5 46.5 46 45 44.5 44 43 42.5

Maximum speed of two motor equipment approximately 90 per cent of above,
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4817-18 G.E. 214 Railway Motor

GENERAL ELECTRIC COMPANY SERVICE DATA SHEET FOR
RAILWAY EQUIPMENTS

on the e Railway.
MOTOR CARS: (OPEN OR CLOSED)...ccoooone.... No. of motors per car........cooeceeeeeece.
Weight of empty cars and trucks not including electrical equipment................. tons
(2000 1bs.)
Length of car overall,............ Length of car body,...ccco..... Seating capacity,........ccceoou.e.
Capacity with standing load,.................... If open car give number of benches,...................
Have cars single or double trucks?... ....... .. Diameter of car wheel is....._..._.. ... inches.
TRAIL CARS: (OPEN OR CLOSED)...................
Weight of empty cars and trucks............ tons (2000 1bs.) Length of car over all,................
Length of car body,............ Seating capacity,............ Capacity with standing load,............
No. of trail cars handled by motor car,................. Hours during which trail cars are
operated, ......oooeeee e
LINE POTENTIAL: Maximum voltage is...... .. Minimum voltage is............ Average
voltage iS....cccccoeeeeie.
TIME: (excluding layovers) required to make round trip............. . minutes. Length round
19 5 e SRR miles
Distance round trip in city service.................. miles. Suburban.............._... miles
Interurban........... miles
STOPS: Average number on round trip in city service is................. Suburban is........occooeo
Interurban is....cccccooeeeee.
(It is assumed that the average duration of stops will be 10 seconds each.)
LAYOVERS: (If any) number and duration ...ttt

GRADES: Underscore grades which cars both ascend and descend in round trip.

REMARKS (Pertaining to character of service not covered above, particularly with reference

to curves and slowdowns.)

Dated 19. ... . Signed . ...
By.. . ...
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PRINCIPAL OFFICES, SCHENECTADY, N. Y.

SALES OFFICES

(Address nearest office)
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Ellicott Square Building

Malley Building

Witherspoon Building

Electrical Building

. Trust Building

Charleston National Bank Buiiding
. . . . 632 State Street
Park Building

Mutual Building

Empire Building

Brown-Marx Building

. Grand Building

Malson Blanche Building

. Provident Bank Building
Columbus Savings & Trust Building
Citizens Building

. James Building

Randolph Building

. Stahlman Building
Traction Terminal Building
Monadnock Building

Ma)esm, Bu1ldmg (Office of Soliciting Agent)
Wainwright Building

Dwight Building

Electric Building

410 412 Third Ave., North

First National Bank Building
Newhouse Building

. Nevada Bank Building

124 West Fourth Street

Electric Building

Colman Building

Paulsen Building

For Texas and OKkLaHOMA Buisness refer to
General Electric Company of Texas,

Dallas, Tex.
El Paso, Tex. . .
Oklahoma City, Okla. .

ForREIGN DEPARTMENT,

Praetorian Building
Chamber of Commerce Building
Insurance Building

FOREIGN

Schenectady, N. Y., and 30 Church St., New York, N. Y.
London Office, 83 Cannon St., London, E. C., England





































GENERA

L ELECTRIC COMPANY

PRINCIPAL OFFICES, SCHENECTADY, N. Y.

BOSTON, MASS.

NEW YORK, N. Y.
Rochester, N. Y.
Syracuse, N. Y.

Buffalo, N. Y.

New Haven, Conn. . .
PHILADELPHIA, PA. .
Baltimore, Md. .
Charlotte, N. C. .
Charleston, W. Va. .

Erie, Pa.
Pittsburg, Pa.
Richmond, Va. . .

ATLANTA, GA.
Birmingham, Ala.
Macon, Ga. .

New Orleans, La. .
CINCINNATI, OHIO
Columbus, Ohio
Cleveland, Chio
Chattanocoga, Tenn. .
Memphis, Tenn.
Nashville, Tenn.
Indianapolis, Ind.
CHICAGO, ILL.
Detroit, Mich.

St. Louis, Mo.

Kansas City, Mo.
Butte, Montana
Minneapolis, Minn. .
DENVER, COLO.
Boise, Idaho . .
Salt Lake City, Utah
SAN FRANCISCO (.«AL.
Los Angeles, Cal.
Portland, Ore.

Seattle, Wash.
Spokane, Wash.

SALES OFFICES
(Address nearest office)

84 State Street

30 Church Street

. . . . Granite Building

Post Standard Building

Ellicott Square Building

Malley Building

Witherspoon Building

" Electrical Building

. . . . . . Trust Building
. . . . . Charleston Nauonal Bank Building
Marine National Bank Building

. . . . Oliver Building

. . . . Mutual Building

Empire Building

Brown-Marx Building

Grand Building

Malson-Blanche Building

. Provident Bank Building
Columbus Savings & Trust Building

. . Citizens Building

James Building

Randolph Building

Stahlman Building

Traction Terminal Building

. Monadnock Building
. Ma)estxc Bmldmg (Office of Soliciting Agent)
. . . . Wainwright Building
Dwight Building

. Electric Building

410 Third Ave., North

. . . First National Bank Building
. . . . . . . Idaho Building
. Newhouse Building

. Nevada Bank Building

124 West Fourth Street

Electric Building

Colman Building

Paulsen Building

For Texas and OxLAoMA Business refer to
General Electric Company of Texas,

Dallas, Tex.

El Paso, Tex.
Houston, Tex.
QOklahoma City, Okla

. Lamar & Caruth Sts.
Chamber of Commerce Building
Chronicle Building

Insurance Building

FOREIGN SALES OFFICES

Schenectady, N. Y., Foreign Dept.
New York, N. Y., 30 Church St.

London, E.

For all CaNADIAN Business
Canadian General El

C., England, 83 Cannon St.

refer to
ectric Co., Ltd., Toronto, Ont.
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GENERAL INFORMATION

These panels are designed for general use in
central stations and isolated plants, and are exten-
sively used in mills and factories. They are designed
for use with one set of busbars to which all gener-
ators and feeders are connected by means of
single-throw oil switches, suitable provision being
made for the parallel operation of generators.

Instruments, meters, and oil switch trip coils
having primary (series) current windings are used
whenever the ampere capacity of the circuit is
within the limits of such primary apparatus and
providing the use of the latter will reduce the number
of current transformers required or eliminate the
necessity of relays. The equipment is thereby cheap-
ened as far as possible, at the same time securing a
thoroughly satisfactory equipment for low voltage
service. All apparatus excepting TA regulators has
primary potential windings. There is no objection to
using in the same switchboard some panels with
primary devices and other panels with secondary
devices.

The instruments, meters, oil switches, etc.,
furnished with these panels are of the General
Electric Company’s highest grade, and sufficient
information regarding them 1is given under the
‘*Equipment” of the panels to enable the reader
to refer to the various bulletins which contain
detailed description.

VOLTAGE

All panels may be used for either 480 or 600 volt
circuits. Since instruments and meters having
potential windings require different resistances for
the two voltages, it is essential that the voltage
of the circuit to be controlled be given with the
order. Unless otherwise ordered panels will be
furnished for 600 volts.

FREQUENCY

All panels may with slight modifications be used
on any frequency from 25 to 60 cycles, but the
frequency must be given with the order. Unless
otherwise ordered panels will be furnished for
60 cycles.

MATERIAL OF PANELS

All sections are oiled natural black slate 114 in.
thick, with 3% in. bevel. Blue Vermont Marble,
Black Enameled Slate, or panels 2 in. thick may be
substituted at increased prices which may be ob-
tained from any office of the General Electric
Company.

FRAMEWORK

A complete supporting framework of 1}4 in.
pipe with necessary fittings is included with each
panel, excepting the pipe for tie rods.

SILL

A wooden sill for supporting the switchboard 2 in.
from the floor is recommended for all installations.
(See Switchboard Arrangements.) This sill is not
furnished by the General Electric Company.

BUSES

Suitable insulating supports for alternating cur-
rent and exciter buses are furnished with these
panels. A shield of interwoven drawn wire with
metal frame is provided above the alternating cur-
rent buses on all panels where it is not necessary
to cut through the shield for connection bars, etc.
Buses will be located as shown on the Switch-
board Arrangements.

Owing to the varying amounts of busbar copper
which may be required for a given panel, it is
impossible to include with these panels a fixed
amount which would not be too great for some cases
and too small for others. All panels are, therefore,
listed withou!l copper for buses and the latter must be
ordered by Cat. No. from the busbar tables on
another page.

CONNECTIONS

Each panel is furnished complete with bare
connections from oil switches to buses, necessary
small wiring on back of panel, primary leads (not
exceeding 15 ft. in length) for potential transformers,
and multi-conductor cable (not exceeding 25 ft. in
length) for secondary connections from both the
current and potential transformers to the terminal
blocks on the panel.

It will be noted from the diagrams of connections
for the various panels that each panel is so wired on
the back that secondary leads from current trans-
formers may be brought to the panel either from
above or from below, and that suitable terminal
blocks are provided for attaching these leads to the
panel. The terminal blocks have suitable terminals
and links for the insertion of calibrating instruments
while the panel is in service.

The Switchboard Arrangements on the pages in
rear of this bulletin show the main connections and
supports for same which are to be furnished by the
purchaser. When generator panels with governor
control switches are ordered, the purchaser must
furnish the necessary control leads from the panel
to the governor.

INSTRUMENT EQUIPMENTS

Alternative instrument equipments are provided
for both generator and feeder panels in order that
suitable combinations may be available for any of
the usual load conditions.

For Generator Panels the following are recom-
mended:

(a) For One A.C. Ammeter,
ordinary One A.C. Voltmeter,
balanced One D.C. Field Ammeter,
power for units 500 kw. and above,
loads One A.C. Indicating Wattmeter.
One A.C. Ammeter,
(b) For One Ammeter Switch,
unbalanced One A.C. Voltmeter,
loads One D.C. Field Ammeter,

One A.C. Indicating Wattmeter.



INSTRUMENT EQUIPMENTS (Cont’d)

With combination (b) an eight point receptacle is
furnished on the middle section to allow voltage
readings on all three phases.

Indicating wattmeters are important as it is not
possible to determine by any other means the
division of load between two generators operating
in parallel. The ammeters do not differentiate
between the idle current and the line current from
the machines.

Field ammeters are useful, but not absolutely
necessary when the panel is equipped with an indi-
cating wattmeter. They serve as a check on the
generator in case of trouble and are invaluable at
times of testing for trouble.

For Feeder Panels it is customary to use:

One ammeter and ammeter switch for three-phase
lighting.

One ammeter for three-phase power. If indicating
wattmeters are not used on the generator panels, it
will generally be advisable to use them on three-
phase power feeders instead of ammeters.

METER EQUIPMENTS

Watthour meters are listed for both generator
and feeder panels. Except where it is necessary to
meter certain feeders, generator watthour meters are
recommended in preference to feeder watthour meters
as the former operate at better load factors and are
not subject to changes in capacity

*OIL SWITCH EQUIPMENT

All panels are equipped with single-throw oil
switches mounted on the panel pipe supports 5 inches
behind the panel. Panels with switches greater than
500 amp. capacity are not listed; when the same are
required the matter should be referred to the Gen-
eral Office of the Company for recommendations.

RELAYS

Relays are not required on any of these panels
excepting when an indicating wattmeter or a watt-
hour meter and an automatic oil switch are operated
from the same current transformers. However,
time limit relays are listed for all panels having
automatic switches, both for the purpose of securing
greater oil switch rupturing capacity when required,
and for use on circuits subject to heavy momentary
overloads.

RATINGS OF GENERATOR PANELS

The ampere ratings given for generator panels are
the maximum currents which they are designed to
carry for one or two hours, the corresponding kilo-
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watt ratings being the normal capacity of the
largest machines with which the panels may be used.
The kilowatt ratings given are based on unity power
factor and overloads of 25 per cent. for onc or two
hours and 65 per cent. momentarily. For overloads
of 50 per cent. for one or two hours and 100 per cent.
momentarily multiply the normal kw. rating of the
generator by 1.2 and select a panel having a kw.
rating at least equal to product thus obtained.

RATINGS OF INDUCTION MOTOR PANELS

The apparent efficiency of an induction motor of
given horse-power and voltage varies somewhat with
the speed for which the motor is designed, so that
panels having a given ampere rating cannot be
given a corresponding horse-power rating which will
be correct for all speeds. Panels listed herein which
are intended for controlling induction motors are,
therefore, rated in amperes only, the ratings given
being the maximum current (other than momentary)
which they are designed to carry. The ampere
capacity of the panel required for a given motor may
be determined by the following formula:

For motors with 25 per cent. overload guarantee:

Ampere Capacity of Panel
-~ H.P. X.746 X1000 X1.25
1.73 Xvolts Xefficiency Xpower factor
H.P. X539

“volts Xefficiency Xpower factor
RATINGS OF FEEDER PANELS

The ampere ratings given for feeder panels are the
maximum currents (normal or overload other than
momentary) which they are designed to carry.
Panels of larger capacity than necessary should not as
a rule be chosen in order to provide for a possible
future increase of load, since the consequent low
load factor of the current transformers has an inju-
rious effect on the accuracy of the instruments and
meters; furthermore the overload feature on the oil
switches is rendered inoperative except on short cir-
cuits and extremely heavy overloads due to the very
high ratio of the current transformers as compared
with the normal load of the circuit to be controlled.

RUPTURING CAPACITY OF OIL SWITCHES

The switches used on these panels are capable of
opening heavy overloads or short circuits on any
system where the aggregate full load capacity of all
the generators connected to the bus does not exceed
the kilowatt ratings given below.

If power is received from an outside source having
a capacity in excess of the following limits, the
incoming lines must be equipped with automatic

* The K-5oil switch which hasbeen specified under the equipment of panelslisted herein is a new switch recently developed and will

shortly supersede the

K-3. However, the full line of K-5 switches is not in production at the present time and the General Electric

Company reserves the privilege of substituting, without notice, K-3 switches on orders which are received for any of these panels before

the K-5 switch specified is in production.
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RUPTURING CAPACITY OF OIL SWITCHES
(Cont’d)

switches capable of rupturing the power behind
them and the automatic devices must be so set as to
limit the bus capacity to the rupturing capacity of
the switches connected to the bus.

It will be noted that the rupturing capacity of
automatic switches is materially increased by the
use of time limit relays.

RUPTURING CAPACITY IN KILOWATTS
480 AND 600 vOLTS

. Automatic
Switch h g
Ampere Non- Automatic Lv;/xtiht %‘3’:
Rating  putomatic  instan- Set for a Mini-

utomatic taneous * inum of 114
Seconds Delay

200 5900 2400 5900

300~-500 6300 2500 6300

INFORMATION WHICH SHOULD ACCOMPANY ORDERS

Delay in shipment and dissatisfaction on the part
of the purchaser will often be avoided if the order
is accompanied by as much of the following infor-
mation as pertains to the panel or panels ordered.

GENERAL

1. Order of Panels—Preferably in the form of a
rough sketch including exisiing, blank and new
panels, and also showing any open spaces.
See Fig. 1, Page 40 for recommended arrange-
ment.

2. If Existing Panels are to be Matched give serial
numbers of same if of General Electric manu-
facture, otherwise give brief description pref-
erably in form of sketch showing location of
apparatus and bolts on front of panels, location
and size of busbars, location of oil switches, ete.

3. Ultimate Total Capacity of Station—If power is
received from an outside source. do conditions
exist such as outlined under * Rupturing
Capacity of Oil Switches?”

4. Available Space behind and above switchboard,
also height of basement, if any.

GENERATOR PANELS

1. Rating of Generators including voltage, normal
load, one or two hour overload, frequency,
power factor and maximum excitation.

2. Location of Rheostats—All of these panels are
designed for chain operated generator field
rheostats. Which of the rheostat locations
shown on pages in rear of this bulletin is
desired?

3. Main Cables—Are they to be brought to oil
switches from above or from below?

FEEDER PANELS

1. Main Cables—Are they to be brought to oil
switches from above or from below?

2. Voltage of circuit to be controlled.

3. Normal Ampere Load of Circuits to be controlled.
—See ‘““Rating of Feeder Panels' on a preced-
ing page.

INDUCTION MOTOR PANELS

1. Main Cables—Are they to be brought to oil
switches from above or from below?

2. Rating of Motor including voltage, normal and
overload h.p. rating, power factor and efficiency.

3. Method of Starting Motor.

TA REGULATOR PANELS

1. Fill out and attach special
mation Blank.

Regulator Infor-

2. If a current transformer is used for compensating

for line drop specify where same is to be con-
nected.



—
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THREE-PHASE GENERATOR PANELS

480 VOLTS—44 TO 330 KILOWATTS
600 VOLTS—55 TO 415 KILOWATTS

IMPORTANT—NOTE BEFORE ORDERING

. Do not forget “‘Information which should accompany orders”—see page 4.
. Always consider carefully the question of “‘Oil Switch Rupturing Capacity” in order to determine if

panels are suitable for future as well as present requirements.

- Note that kw. ratings are based on wunity power factor; also that unless otherwise ordered panels will

be furnished for 600 volts and 60 cycles. See VOLTAGE, FREQUENCY and RATING OF GEN-
ERATOR PANELS in General Information.

. The generator field rheostats used with these panels must be arranged for chain and sprocket control,

and the exciter field rheostats must all be suitable for mounting directly behind the panel. Sec
Switchboard Arrangements.
Exciter Panels are listed in S 413 and should be used whenever the exciters are to be connected to a
bus for use with one or more generators.
When TA regulators are used, all exciters must be paralleled and exciter panels are therefore neces-
sary.

- Rheostat Mechanism—Use Concentric Rheostat Mechanism (for operating both the generator and exciter

fleld rheostats) when generators have individual exciters and exciter panels are not required.
Use Chain Rheostat Mechanism (for operating generator field rheostat only) when generators are
excited from an exciter bus or other common source.

- One D.P.D.T. Governor Control Switch Cat. No. 108907 should be ordered in addition to the generator

panel whenever the generator is equipped with a motor operated governor.,

. Synchronizing Equipment—One of the following equipments should be ordered for the entire switch-

board, if two or more generators are to be operated in parallel. Equipment B is necessary only
when exciter panels are used and the same are not equipped with voltmeters.

Equipment A Equipment B
One—Swinging bracket containing: One—Swinging bracket containing:
One—....volt....cycle synchronism indicator. One—....volt....cycle synchronism indicator.
Two—Synchronizing lamp receptacles and lamps. Two—Synchronizing lamp receptacles and lamps.
Two—6 point synchronizing plugs. One —150 volt exciter voltmeter Type DH-2.

Two—6 point synchronizing plugs.
One—4 point potential plug.

25 Cycles 40 Cycles 4 60 Cycles
. [ 480 Volts Cat. No. 59730 Cat. No. 59731 Cat. No. 59732
Equipment A 1§ 556 volts Cat. No. 59736 Cat. No. 59737 Cat. No. 59738
- 480 Volts Cat. No. 113035 Cat. No. 113036 Cat. No. 113037
Equipment B {coo Volts Cat. No. 113038 Cat. No. 113039 Cat. No. 113040
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SINGLE-CIRCUIT
THREE-PHASE FEEDER PANELS

480 AND 600 VOLTS
50 to 500 AMPERES

IMPORTANT-—NOTE BEFORE ORDERING

Do not forget ““Information which should accompany orders’ —see page 4.

Avoid ordering panels larger than necessary for present requirements—See ‘‘Rating of Feeder Panels.”

11

Always consider the question of ‘“Oil Switch Rupturing Capacity

in order to determine if panels are
suitable for future as well as present requirements.

Unless otherwise ordered panels will be furnished for 600 volts and 60 cycles. See VOLTAGE and
FREQUENCY in General Information.

Lightning Arresters are not included with these panels.
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DOUBLE-CIRCUIT
THREE-PHASE FEEDER PANELS

480 AND 600 VOLTS
8 TO 200 AMPERES PER CIRCUIT

The panels listed are for controlling two circuits of equal capacity, the panel rating being
the total ampere capacity of the two circuits. If so ordered, any panel will be furnished with
an equipment suitable for two circuits of different capacities providing the ampere capacity
of either circuit does not exceed 200 amperes.

DIAGRAM OF CONNECTIONS

See Single-Circuit Panels.. ..Page 14

IMPORTANT—NOTE BEFORE ORDERING

1. Do not forget “Information which should accompany orders’—see page 4.

2. Avoid ordering panels of larger capacity than necessary for present requirements, for reasons given under
‘“Rating of Feeder Panels.”

3. Always consider carefully the question of “*Oil Switch Rupturing Capacity’’ in order to determine if
panels are suitable for future as well as present requirements.

4. Unless otherwise ordered, panels will be furnished for 600 volts and 60 cycles. See VOLTAGE and
FREQUENCY in General Information.

5. Lightning Arresters are not included with these panels.


















&
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TA REGULATOR PANELS AND
COMBINATION TA REGULATOR AND EXCITER MOTOR PANELS

For Forms L & K Regulators

480 AND 600 VOLTS
8 TO 200 AMPERES

DIAGRAMS OF CONNECTIONS

For TA Regulators............ Page 30
For Exciter Motors............ Page 36

IMPORTANT—NOTE BEFORE ORDERING

Do not forget *Information which should accompany orders’—see page 4.

Unless otherwise ordered panels will be furnished for 600 volts and 60 cycles. See VOLTAGE and
FREQUENCY in General Information.

Regulator equipments as listed are intended for maintaining constant bus voltage. A current trans-
former is required if the regulator is to be compounded and suitable transformers are listed on page
39. When ordering always state where current transformer is to be connected.

When TA regulators are used, provision should be made for paralleling exciters. Separate panels for
exciter control are therefore necessary.

See General Information for method of determining ampere capacity of panel required for a given motor.

These panels cannot be used with any motors which require a controller or starting equipment mounted
on the panel; for instance, those Form K motors which do not have self-contained starting com-
pensators.
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THREE-PHASE INDUCTION MOTOR PANELS
For Exciter Motor-Generator Sets

480 AND 600 VOLTS
8 TO 200 AMPERES

IMPORTANT—NOTE BEFORE ORDERING

Do not forget ““Information which should accompany orders’”—see page 4.

Always consider the question of ‘‘Oil Switch Rupturing Capacity” in order to determine if panels are suitable
for future as well as present requirements.

See General Information for method of determining ampere capacily of panel required for a given induction motor.

These panels cannot be used with any motors which require a controller or starting equipment mounted on the
panel; for instance, those Form K motors which do not have self-contained starting compensators.
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CURRENT TRANSFORMERS FOR TA REGULATORS

Cat. No. Ampere Capacity Ratio Cat. No. Ampere Capacity Ratio
41251 5 1:1 . 41260 150 30:1
41252 18 2:1 41261 200 40:1
41253 15 3:1 41262 300 60:1
41254 20 4:1 41263 400 80:1
41235 30 6:1 41264 600 12031
41256 40 8:1 108053 800 160:1
41257 60 12:1 41300 1000 200:1
412?)8 80 16:1 41301 1500 300:1
41259 100 20:1 41302 2000 400:1

When ordering state whether the current transformer is to be connected in the busbars to regulate for
total generator output or in a particular feeder circuit.

BUSBAR COPPER

Busbars must be ordered separately for each panel as per the following sample order:
Item No. 1

One three-phase generator panel Cat. No............

A.C. buses Cat. No.
Exciter buses Cat. No

If the total current supplied to a bus by all panels in the board does not exceed the minimum limits cata-
logued for the different station kw. capacities, busbars may at once be chosen from the following tables
since the ampere capacity of bus required for any panel will be within these limits. For all other cases the
method described on the following page is recommended as a simple means of determining the ampere
capacity of bus required.

Cat. Nos. of A.C. buses cover one set of three-phase buses of bare copper bar. The ultimate k. capacity
of the station must be taken into consideration in order that future additions may be made to the busbar
without changing the bars already installed.

Catalogue numbers of exciter buses cover one positive and one negative bus of bare copper bar and are
to be used only for panels listed herein. Exciter panels and buses are listed in S 413.

A.C. BUSES
ULTIMATE KW. CAPACITY OF STATION CAT. NOS.
Afmﬁ)ereRCapacifiy ; For P
of Bus Require or Panel For Panel For Panel
480 Volts 600 Volts 16 In. Wide 20 In. Wide 24 In. Wide
1000 1250 1to 500 110478 110481 110484
1000 1250 501 to 1000 110479 110482 110485
1000 1250 1001 to 1500 110480 110483 110486
1500 1875 1to 750 113946 113952 113958
1500 1875 751 to 1500 113947 113953 113959
1500 1875 1501 to 2250 113948 113954 113960
2500 3100 1 to 1250 113949 113955 113961
2500 3100 1251 to 2500 113950 113956 113962
2500 3100 2501 to 3750 113951 113957 113963
EXCITER BUSES
(Do not use for exciter panels)
N CAT. NOS,
Ampere Capqcity 4
of Bus Required For Panel 16 In. Wide For Panel 20 In. Wide For Panel 24 In. Wide

1 to 500 103737 103740 103743

501 to 1000 103738 103741 103744

1001 to 1500 103739 103742 103745

e















GENERAL ELECTRIC COMPANY

PRINCIPAL OFFICES, SCHENECTADY, N. Y.

SALES OFFICES
(Address nearest office)

BOSTON, MASS.
NEW YORK, N. Y.
Syracuse, N. Y.
Buffalo, N. Y.

New Haven, Conn. .

PHILADELPHIA, PA. .

Baltimore, Md. .
Charlotte, N. C. .
Charleston, W. Va. .
Erie, Pa.

Pittsburg, Pa.
Richmond, Va. .
ATLANTA, GA.
Birmingham, Ala.
Macon, Ga.

New Orleans, La. .
CINCINNATI, OHIO
Columbus, Ohio
Cleveland, Ohio
Chattanooga, Tenn. .
Memphis, Tenn.
Nashville, Tenn.
Indianapolis, Ind.
CHICAGO, ILL.
Detroit, Mich. .

St. Louis, Mo.
Kansas City, Mo.
Butte, Montana
Minneapolis, Minn. .
DENVER, COLO.
Salt Lake City, Utah

SAN FRANCISCO, CAL

Los Angeles, Cal.
Portland, Ore.
Seattle, Wash.
Spokane, Wash.

. 84 State Street

30 Church Street

Post-Standard Building

Ellicott Square Building

Malley Building

Witherspoon Building

Electrical Building

. Trust Building
Charleston National Bank Building
. . . 632 State Street

Park Building

Mutual Building

. Empire Building

Brown-Marx Building

. Grand Building

Maxson Blanche Building

. Provident Bank Building
Columbus Savings & Trust Building
. . Citizens Building

. James Building

Randolph Building

Stahlman Building

Traction Terminal Building
Monadnock Building

Ma)estxc Buxldmg (Office of Soliciting Agent)
. . . . Wainwright Building
. Dwight Building

Electric Building

410 412 Third Ave., North

Pirst National Bank Building

. Newhouse Building
Nevada Bank Building

124 West Fourth Street

Electric Building

Colman Building

Paulsen Building

For TExAS and OKLAHOMA Business refer to

General Electric Company of Texas,

Dallas, Tex.
El Paso, Tex.

Oklahoma City, Okla. .

Lamar & Caruth Sts.
Chamber of Commerce Building
Insurance Building

FOREIGN SALES OFFICES

Schenectady, N. Y., Foreign Dept.
New York, N. Y., 30 Church St.
London, E. C., England, 83 Cannon St.

For all CANADIAN Business refer to
Canadian General Electric Co.,

Ltd., Toronto, Ont.
















GENERAL ELECTRIC COMPANY

Curve-Drawing Ammeters and Voltmeters—Type CR and CR-2  4820-3

pere instrument should be used in connection
with standard current transformer. Direct
current ammeters cannot be furnished above
200 amperes. Voltmeters are furnished for
both alternating and direct current up to and
including 750 wvolts. All capacities have
external resistance boxes for mounting at the
back of the board.

CONNECTIONS

The CR ammeters and voltmeters can be
furnished with either front or back connec-
tions. The front connected instrument is
equipped with lugs on the case for fastening
to the front of the panel or to the wall, and the
back connected case has studs for switch-
board mounting. When back connected in-
struments Type CR-2 are desired the order
should so specify as front connected instru-
ments are furnished unless otherwise ordered.

SCALES

The scale distribution is such that good
readings can be obtained above one-quarter
scale. Standard voltmeter scales have sup-
pressed zero but full scales can be furnished if
desired. The suppressed zero feature is very
desirable on voltmeter scales as a much wider
space per volt can be obtained.

FINISH

The standard finish is dull black. All
instruments have a circular glass window in
the cover, which renders the entire record
visible at all times.

TYPE CR (PORTABLE)

For portable work the standard instrument
can be equipped with a metal handle and
three metal feet with levelling screws as
shown in the illustration.

The resistance for the voltmeter is attached
to the back of the case. When desired, a
voltmeter with an extra tap on the resistance
can be furnished, suitable for use on either
alternating or direct current.

The price of the portable instrument is
$10.00 list additional to the price of the
standard switchboard instrument of corre-
sponding capacity. Voltmeters for both alter-
nating and direct current will be $15.00 list
in addition to price of standard voltmeters.

AMMETERS
Cat. No. Amp. Cap. List Price
69078 5 $90.00
69079 10 90.00
69080 15 90.00
69081 20, 95.00
69083 30 95.00
69084 40 95.00
69085 60 100.00
69086 80 100.00
69087 100 100.00
69088 150 110.00
69089 200 110.00
VOLTMETERS
Cat. No. Volt Cap. List Price
69090 90-130 $85.00
69091 180-260 90.00
69092 450-650 100.00

100 charts and a bottle of ink will be
furnished with each instrument.
Extra charts $0.75 net per hundred.

2 oz. bottle $0.20 net

5 . 8 oz. bottle .50 net
*Ext

Xra ko o4 bottle .85 net

1 gt. bottle 1.50 net

Orders for instruments must always specify
whether for alternating current or direct current,
and the frequency if for alternating current.

*Ink for CR instruments is different from ink for Type C°

instruments and orders for ink should speci
ostruments and . pecify whether for CR















GENERAL ELECTRIC COMPANY

PRINCIPAL OFFICES, SCHENECTADY, N. Y.

BOSTON, MASS. .
NEW YORK, N. Y.
Syracuse, N. Y.
Buffalo, N. Y.

New Ilaven, Conn. .

PHILADELPHIA, PA. .

Baltimore, Md. .
Charlotte, N. C. .
Charleston, W, Va, .
Erie, Pa. .
Pittsburg, Pa.
Richmond, Va. .
ATLANTA, GA.
Birmingham, Ala.
Macon, Ga.

New Orleans, La. .
CINCINNATI, OHIO
Columbus, Ohio
Cleveland, Ohio
Chattanocoga, Tenn. .
Memphis, Tenn.
Nashville, Tenn.
Indianapolis, Ind.
CHICAGO, ILL.
Detroit, Mich. .

St. Louis, Mo.
Kansas City, Mo.
Butte, Montana .
Minneapolis, Minn. .
DENVER, COLO.
Salt Lake City, Utah

SAN FRANCISCO, CAL.

Los Angeles, Cal.
Portland, Ore.
Seattle, Wash.
Spokane, Wash.

SALES OFFICES
(Address nearest office)

84 Statc Street

30 Church Street

Post-Standard Building

Ellicott Square Building

Malley Building

Witherspoon Building

Electrical Building

. Trust Building

Charleston National Bank Building
§32 State Street

Park Building

Mutual Building

Empire Building

Brown-Marx Building

Grand Building

Maxson Blanche Building

. Provident Bank Building
Columbus Savings & Trust Building
Citizens Building

James Building

Randolph Building

Stahlman Building

Traction Terminal Building
Monadnock Building

I\Iajesuc Bulldmg (Office of Soliciting Agent)
Wainwright Building

Dwight Building

Electric Building

-ll() 412 Third Ave., North

First National Bank Building
Newhouse Building

Nevada Bank Building

124 West Fourth Street

Electric Building

Colman Building

Paulsen, Building

For TExAs and OkrLanoMA Business refer to

General Electric Company of Texas,

Dallas, Tex.
El Paso, Tex.

Oklahoma City, Okla. .

New York,

Lamar & Caruth Sts.
Chamber of Commerce Building
Insurance Building

FOREIGN SALES OFFICES
Schenectady, N. Y., Foreign Dept.

N.

Y., 30 Church St.

London, E. C., England, 83 Cannon St.

For all CANADIAN Business refer to

Canadian General Electric Co., Ltd., Toronto, Ont.
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4822-8  GE-98 Railway Molors

of the service it is desired to operate. The
General Electric Company’s great experience
enables it to render valuable assistance in
this class of work, and long experience has
shown that co-operation is mutually beneficial.

The blank form shown on page 17 will be
gladly furnished to prospective customers.

Speed torque and efficiency curves for the
GE-98 motor, with various gear ratios
corresponding to the gear ratios given in the
table, will be found on pages 11 to 14. These
curves are convenient for general reference.

The diagrams of the motor on pages 15
and 16 which show the external dimensions
and axle preparation, will enable truck
builders and car manufacturers to adapt
their trucks and cars for the proper reception
of the motor.

The table on page 10 giving the estimated
schedule speeds in miles per hour for the
GE-98 motor is calculated on the basis of a
500 volt pressure at the motor terminals.

The duration of each stop has been taken
as 10 seconds.

The maximum temperature rise of the
motors above the surrounding air has been
taken as not more than 65 degrees C. with the
motors closed, this temperature being based
on the operation of motors under average
normal conditions. Though the temperature
rise will not usually exceed the estimate of
65 degrees C., it should be noted that this
temperature rise cannot be guaranteed, as
motor temperatures depend on the manner
in which motormen handle the equipments.

Since there may be services for which
it is advisable to use series running in cities
and multiple running outside, it sometimes
happens that a heavier car than is indicated
in the table can be handled by a given equip-
ment, or that a higher speed gearing can be
used for a given weight of car. Further,
motors with high speed gears may be able
to handle heavier cars than indicated in
the table, in city service where the stops
are frequent, without the temperature rise
exceeding 65 degrees C., provided a sufficiently
large part of the whole run is suburban or

interurban, where bul few stops are made.
It is of importance when taking advantage of
these points to furnish full information to
the General Electric Company for complete
analysis,

When applying the tables to services
requiring two or more different schedules,
such as a city service with many stops per
mile combined with a suburban or interurban
service with but few stops per mile, the
schedule for each class of service should be
taken separately and a resulting schedule
for the combined service obtained.

The schedule speeds given in the table
are based on the operation of motors under
favorable conditions, and are 10 per cent.
below the theoretical schedule speeds, in
order to allow for the normal delays due to
curves, grades, slowdowns, etc.; in other
words it is assumed that the delays due to
these causes will equal six minutes in every
hour. If this allowance is considered insuffi-
cient, due to special local conditions, the
schedule should be reduced 1.84 per cent.
for each additional minute of delay. The
improper handling of the cars or excessive
track or car friction may also reduce the
schedule, and this will also be the case if,
in addition to the regular stops, there is an
unusual number of slowdowns, curves or
grades. If curves and grades are numerous
or excessive, or the conditions are special or
abnormal and an extensive analysis is neces-
sary, complete information should be fur-
nished to the General Electric Company
before deciding on the motor equipment to
be used.

The schedule speeds given in the table
should be decreased by the percentages given
below for any voltages below 500. For each
one per cent. reduction in the voltage, there
will be approximately the following reduction
in the schedule:

1 stop per mile . 0.5 per cent.
3 stops per mile . . 0.2 per cent.
7 stops per mile . . 0.1 per cent.

Where the voltage is greater than 500, the
schedule may be increased by approximately
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the same per cent. as it is decreased for a
reduction of voltage. It should, however, be
borne in mind that there will be an increase
in temperature at the higher voltages and
schedules. Nevertheless, as there will be
somewhat less heating of the motors at a
lower voltage and schedule, it is permissible
to increase the schedule in parts of the line
by increasing the voltage, provided there is
a corresponding decrease in the voltage on
the other portions. )

As the number of stops per mile increases,
the schedules that can be made with the
same car weights, but with different speed
gears, become nearly equal.

When the same schedule is made with
different speed gears, the heating of the
motors is less with the low speed than with
the high speed gear.

Under ordinary service conditions the
watt-hours per ton mile for a given schedule
are less with a low than with a high speed
gear. Therefore, in order to operate with
the lowest power consumption and also with
the minimum heating of the motors, the
lowest speed gear, that is, the highest gear
ratio which will make the required schedule,
is generally best suited for the given
service.

The maximum speeds given in the table
are approximately free running speeds on the
level under favorable conditions. Excessive
track or car friction or head winds will
affect the speed.

The tractive effort is taken at 16 lb. to
25 1b. per ton, depending on the speed and
weight of the car. An examination of the
motor curves will show the tractive ecffort
assumed for the various speeds.

GE-98 Railway Motors 4822-9

In determining ‘‘tons per motor” the
total weight of the car or train, including
the load, motors, controllers, rheostats, ctc.,
divided by the number of motors, should
be taken.

In ordinary service the average and not
the maximum load should be taken. The
average passenger load may be represented
by the seating capacity and the average
weight per passenger can be assumed to be
140 Ib. If the cars carry a maximum load
for a large part of the time, the maximum
and not the average load should be taken.

The tables do not apply when the motors
are used for electric brakes, as the heating
of the motors is increased thereby.

APPROXIMATE NET WEIGHT

IN POUNDS
GE-98-A GE-98-B
Motor complete with gear, gear
case and pinion . . 3310 3290
Double motor equipment com-
plete with two K-36 controllers 7855 7815
Four motor equipment complete
with two K-35 controllers 14910 14830
Four motor equipment complete
with Sprague-General Electric
control . . 15865 15785

GEAR RATIOS, CHARACTERISTIC
CURVES, ETC.

Gear ratios with characteristic letters and
numerals corresponding with three turn
armatures and 93.5 turn fields are as follows:

Pinion Gear }g:g; Classification (i:sht?éalslt:.r-
16 71 4.43 GE-98-A-1 201
18 69 3.83 GE-98-A-2 202
20 67 3.35 GE-98-A-3 203
24 63 2.62 GE-98-A-4 204
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SCHEDULE SPEED GE-98 MOTOR IN MILES PER HOUR

ARMATURE 2 TURNS, FIELD 93.5 TURNS, 500 VOLTS, 33 IN. WHEELS
Read Bulletin carefully before applying tables.

Stops per
file
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GENERAL ELECTRIC COMPANY SERVICE DATA SHEET
FOR RAILWAY EQUIPMENTS

10 100 1 o L= OO Railway.
MOTOR CARS: (OPEN OR CLOSED).cceoeeiieeeies No. of motors per car ... ccoceeee
Weight of empty cars and trucks not including electrical equipment. ... tons
(2000 Ibs.)
Length of car overall,........... Length of car body,.....cceeenc.. Seating capacity,............
Capacity with standing load,.....cccoccoc.. If open car give number of benches,...._..._.......
Have cars single or double trucks? ... Diameter of car wheel is............... inches.
TRAIL CARS: (OPEN OR CLOSED)....ccoooveeeeeene.
Weight of empty cars and trucks.......__.. tons (2000 Ibs.) Length of car over all, .............
Length of car body,.......... Seating capacity,............ Capacity with standing load,............
No. of trail cars handled by motor car,................. Hours during which trail cars are
operated, ... oo
LINE POTENTIAL: DMaximum voltage is............ Minimum voltage is............... Average
voltage 1S ....cooeeeeeeee.
TIME: (excluding layovers) required to make round trip.......cc..c.o..... minutes. Length round
15,50 JORURO miles '
Distance round trip in city service..............__.. miles. Suburban....._ ... miles.
Interurban.... ... miles.
STOPS: Average number on round trip in city service is.................... Suburban is..............
Interurbanis...................
(It is assumed that the average duration of stops will be 10 seconds each.)
LAYOVERS: (If any) number and duration...._ e

REMARKS: (Pertaining to character of service not covered above,particularly withreference
to curves and slowdowns.)









GENERAL ELECTRIC COMPANY

PRINCIPAL OFFICES, SCHENECTADY, N. Y.

SALES OFFICES
(Address nearest office)

BOSTON, MASS.
NEW YORK, N. Y.
Syracuse, N. Y.
Buffalo, N. Y.

New Haven, Conn. .

PHILADELPHIA, PA. .

Baltimore, Md. .
Charlotte, N. C. .
Charleston, W. Va.
Erie, Pa.

Pittsburg, Pa.
Richmond, Va. .
ATLANTA, GA.
Birmingham, Ala.
Macon, Ga.

New Orleans, La. .
CINCINNATI, OHIO
Columbus, Ohio
Cleveland, Ohio
Chattanooga, Tenn.
Memphis, Tenn.
Nashville, Tenn.
Indianapolis, Ind.
CHICAGO, ILL.
Detroit, Mich.

St. Louis, Mo.
Kansas City, Mo.
Butte, Montana
Minneapolis, Minn. .
DENVER, COLO.
Salt Lake City, Utah

SAN FRANCISCO, CAL

Los Angeles, Cal.
Portland, Ore.
Seattle, Wash.
Spokane, Wash.

84 State Strect

30 Church Street
Post-Standard Building
Ellicott Square Building
Malley Building

Witherspoon Building
Electrical Building

Trust Building

Charleston National Bank Building
632 State Street

Park Building

Mutual Building

. Empire Building
Brown-Marx Building

Grand Building
Maison-Blanche Building
Provident Bank Building
Columbus Savings & Trust Building
Citizens Building

James Building

Randolph Building

Stahlman Building

Traction Terminal Building
Monadnock Building
Majestic Buxldmg (Office of Soliciting Agent)
Wainwright Building

Dwight Building

Electric Building

410-412 Third Ave., North
First National Bank Building
Newhouse Building

Nevada Bank Building

124 West Fourth Street
Electric Building

Colman Building

Paulsen Building

For TEXAS and OKLAHOMA Business refer to

General Electric Company of Texas,

Dallas, Tex.
El Paso, Tex.

Oklahoma City, Okla

. Lamar & Caruth Sts.
Chambcr of Commerce Building
Insurance Building

FOREIGN SALES OFFICES

Schenectady, N. Y., Foreign Dept.
New York, N. Y., 30 Church St.
London, E. C., England, 83 Cannon St.

For all CANADIAN Business refer to
Canadian General Electric Co.,

Ltd., Toronto, Ont.







GENERAL ELECTRIC COMPANY

4828-2

The Forms K-10 and K-15 switches differ
mainly in sizeZand’in the construction of the
contacts. ) ) .

) RUSHINGS:..

Except for some of the Ipwer voltages, where
one piece, porcalain Lushings are used, all
bushings are of the well known built-up type,
similar to those which have been successfully
used for some time on 45,000 volt oil break
switches and on high voltage transformers.
The built-up bushings have porcelain ends,
intermediate rings of compound and treated
fiber washers between joints. These washers
are of large diameter and increase the creepage
surface of the bushing. The bushings are
filled with a special insulating compound of
high diclectric strength. The parts are
securely clamped together by nuts on a rod,
passing through the center, which also serves
as the contact stud of the switch. They are
supported by plates bolted to the top of the
switches which may be easily removed to
permit inspection or repair.

CONTACTS

The contacts of the Form K-10 oil break
switch are of the usual Form K construction.
The fingers of the stationary contacts are
widely flared so that the movable wedge-
shaped contact blades will enter contact
without possibility of failure.

The stationary contacts consist of a double
set of contact fingers made of drop-forged
copper fastened to the stud at the bottom of
cach insulator by flat springs with copper
laminations and reinforcing springs. The
tension of these springs insures good contact
but does not retard the opening of the switch.
On opening the switch, the stationary contact
fingers follow the bevel of the blade to the
point of breaking contact. The arc is broken
on the flared portion of the stationary con-
tacts and above the working surface of the
movable contact blade, thus keeping the
working contact surfaces free from burning
or pitting.

The contacts of the Form K-15 oil break

Type F, Forms K-10 and K-15 Oil Break Swilches

switch are similar to those in the well known
Form H-38 switch. A cylindrical rod makes
contact with the inner surface of four seg-
ments of a cylinder, secured in position by
helieal springs. This not only insures heavy
contact pressure, but also compensates for
wear of either the stationary contacts or the
surfaee of the cylindrical contact rod. When
the arc is ruptured whatever burning results
takes place on the bell mouth of the stationary
contact and on the upper end of the movable
contact rod, and in no case causes damage to
the working contact surface. The contacts
are self-aligning and easily renewed.

HEATING

For mechanical reasons, the current carry-
ing parts of the Form K-10 and Form K-15
oil break switches are much larger than
would be required to carry the rated current;
consequently the switches have a very low
temperature rise, in no case exceeding 28
degrees centigrade.

OIL

Transil oil No. 6 should always be used
with Form K-10 and Form K-15 oil break
switches. It is especially prepared for this
class of service, has a very high flash point
and will not easily carbonize. Only treated
oil should be used.

OPERATING MECHANISM

Three kinds of mechanism are available.
The switches ean be operated by hand, by a
solenoid mechanism requiring a direct current
souree of power or by a diaphragm mechanism
using compressed air. The uses of the
different kinds of operating mechanism and
the determining factors in its selection are
given in the following description. Devices
for automatic operation on overload can be
used with any of the three forms mentioned.

Hand Mechanism

The hand mechanism econsists of a handle
or operating lever mounted on a panel or
other suitable support. In closing the switch,
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closing relays are used with a direct current
trip coil on the oil switch or solenoid mechan-
ism. If direct current is not available,
circuit opening relays are used with a single
trip coil on the oil switch, in the secondaries
of current transformers.

TFor three-phase grounded neutral, three-
wire systems, use three current transformers
with one triple-pole or three single-pole relays.
Where direct current is available, circuit clos-
ing relays are used with direct current trip
coil on the oil switch or solenoid mechanism.
Where direct current is not available proposi-
tions should be referred to the general office.

(1) Current Iransformer trip used with
hand mechanism.—With this combination it
is necessary to have a trip coil on the oil
switch mechanism. Provision for this is
made so that it may be added at any time
without difficulty. With direct current trip,
a single direct current coil is used; with
alternating current, a similar coil or coils
are used.

(2) Current transformer trip with solenoid-
operated mechanism.—In this case, direct
current is available and circuit closing relays
are used connected in parallel with the
opening side of the control switch and
tripping coil of the solenoid mechanism.

(8) Current transformer trip with air-oper-
ated mechanism.—With this combination, it
is customary to have the trip coil on the
switch mechanism as described under (1).
Circuit-opening relays are used with a single
trip coil in the secondary of current trans-
formers and entirely separate from the
alternating current control circuit for the
electrically-operated air valve.

REVERSE CURRENT OPERATION
Automatic operation on reversal of current
is obtained by the use of standard relays in
the secondaries of current transformers and
the combinations are similar tothose described
under “Current Transformer Trip.”

RUPTURING CAPACITY
While an oil switch may be insulated for a
given potential and designed to carry a

definite amount of current, it will not neces-
sarily rupture that amount of normal energy,
equivalent to the volt and ampere rating of
the switch in the event of a short circuit.
A source of electrical energy may have power
greatly in excess of its normal capacity and
the switch may, therefore, be required to
interrupt not merely the normal energy
delivered in the circuit to which it is connected
but the entire power that may be developed
on short circuit by all synchronous apparatus
working in parallel on the system.

On short circuit conditions, synchronous
generators, develop instantaneously many
times their normal load capacity while the
sustained short circuit current will be approxi-
mately three times normal. Therefore, in-
stantaneous automatic switches must be
capable of rupturing the circuit when the
current is at a maximum, whereas, non-
automatic switches and automatic switches
with time limit relays will be required to
interrupt only the sustained short circuit
current. The reason is evident, since the
delay in opening the switch, allows the
current to settle down to approximately
three times normal.

The Form K-10 oil break switch is used on
systems with voltages of from 22,000 to
110.000 volts, on which the combined energy
of apparatus in parallel is not greater than
20,000 kilowatts.

The Form K-15 o1l break switch is used on
systems with voltages of from 70,000 to
110,000 volts on which the combined energy
of apparatus in parallel is not greater than
50,000 kilowatts. If conditions involve more
than 50,000 kilowatts, the proposition should
be referred to the general office.

POTENTIAL TEST

Each switch bushing is given a high
potential test of three times its normal
rated voltage for thirty seconds. All wood
rods, cross heads, relay trip rods, etc., are of
treated wood and are given an insulation
test of 110,000 volts for each 10 inches of
rod.
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FORM K-10 WITHOUT OVERLOAD RELEASE (NON-AUTOMATIC)
HAND-OPERATED—TRIPLE-POLE—SINGLE-THROW
With Operating Lever for Mounting on Two Inch Panel

Voltage Amp. Cap. Sy Gal. of Oil 88 in e
22000 300 3640 171 1401
:1_5000 300 3640 171 1401
70000 150 6900 405 3300

110000 100 14750 1185 9710

SOLENOID-OPERATED—TRIPLE-POLE—SINGLE-THROW
One Solenoid Operating Three-Pole Switch

22000 300 3900 171 1401
45000 300 3900 171 1401
70000 150 7100 405 3300
110000 100 14750 1185 9710

AIR-OPERATED—TRIPLE-POLE—SINGLE-THROW
Single-Pole Elements, Each with Individual Diaphragm

22000 300 3900 171 1401
45000 300 3900 171 1401
70000 150 7100 405 3300
110000 100 14750 1185 9710

FORM K-15 WITHOUT OVERLOAD RELEASE (NON-AUTOMATIC)

HAND-OPERATED—TRIPLE-POLE—SINGLE-THROW
With Operating Lever for Mounting on Two Inch Panel

Ship. Wt. of

Voltage Amp. Cap. Sw.in Lb. Gal. of Oil Ship. Wt. of

Oil in Lb.
70000 . 150 8500 555 4550
110000 100 16250 1320 10850
SOLENOID-OPERATED—TRIPLE-POLE—SINGLE-THROW
Single-Pole Elements, Each with Individual Solenoid
70000 150 8500 5566 4550
110000 100 16250 1320 10850
Require one control switch and one control relay for three-pole switch.
AIR-OPERATED—TRIPLE-POLE—SINGLE-THROW
Single-Pole Elements, Each with Individual Diaphragm
70000 150 - 8500 555 4550

110000 100 16250 1320 10850
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HIGH TENSION SERIES OVERLOAD RELAYS
SINGLE-POLE—CIRCUIT CLOSING—MOUNTED ON “POST-TYPE” INSULATORS
For Use with Separate Tripping Circuit—Including Switch and 12 Feet of Treated Wood Rod

4823-9

Voltage

22000
22000
22000

22000
22000
22000

22000
22000
22000

35000
35000
35000

35000
35000
35000

36000
35000
35000

45000
45000
45000

45000
45000
45000

45000
45000
45000

70000
70000
70000

70000
70000
70000

70000
70000
70000

110000
110000
110000

110000
110000
110000

110000
110000
110000

Ampere
Capacity

5

10
15
60
100
200
300
3
10
15
60
100

200
300

10
15
60

100
200
300

3
10

15
30
60

100
200
300

3
5
10

15
30
60

100
200
300
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INVERSE TIME LIMIT

Form
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Cat. No.

64749
64750
102814

64751
64752
64753

64754
64755
64756

64757
64758
102815

64739
64760
64761

64762
64763
64764

64765
64766
102816

64767
64768
64769

64770
64771
64772

64773
64774
102817

64775
64776
64777

64778
64779
64780

64781
64782
102818

64783
64784
64785

64786
64787
64788

See cut, page 5.

Minimum
Length
of Rod
in Feet
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GENERAL ELECTRIC COMPANY

4823-10 Type F, Forms K-10 and K-15 Oil Break Swilches

HIGH TENSION SERIES OVERLOAD RELAYS
MECHANICAL TRIP
Mounted on “Post-Type” Insulators—For Use with Type F, Forms K-10 and K-15 Oil Break Switches

Voltage

22000
22000
22000

35000
35000
35000

45000
45000
15000

70000
70000
0000

110000
110000
110000

!

Ampere
Capacity

3-5-15-25-50-100-200 and 300 amperes.
Specify capacity desired.

See cut, page 3.

furnished as extras:

Poles

Son SBown 20w SOw

—SOw

Type

jselevlav B svlovise Bl olevRev B v Revlse B v Ree Aee)

AUXILIARY DEVICES
The following auxiliary devices can be

Standard 24
(usually furnished by customer).

Auxiliary switches (circuit closing, circuit

pipe connecting rods

INSTANTANEOUS INVERSE TIME LIMIT Minimum Ship.
Length | Weight
of Rod in Lb.

Form Cat. No. Type Form Cat. No. in Feet
B-31 63970 P C-31 63985 8 60
B-31 63971 P C-31 63986 8 120
B-31 63972 P C-31 63987 8 180
B-31 63973 P C-31 639088 8 70
B-31 639074 P C-31 63989 8 140
B-31 63975 P C-31 63990 8 210
B-31 63976 P C-31 63991 8 80
B-31 63977 P C-31 63992 8 160
B-31 63978 P C-31 63994 8 240
B-31 63979 P C-31 63996 10 100
B-31 63980 P C-31 63998 10 200
B-31 63981 P C-31 64000 10 300
B-31 63982 P C-31 64002 12 160
B-31 63983 P C-31 64004 12 320
B-31 63984 P C-31 64006 12 480

Protective relays.

Signal relays (circuit closing).

Control switches for solenoid- and air-

opening, for electrical interlocking, indicating,
opening a tripping circuit, etc.).
Current and potential transformers.

operated switches.

Indicating lamps, receptacles, red and green

lenses.
Air compressors.

Air storage reservoirs.

Air control valves.






GENERAL ELECTRIC COMPANY

PRINCIPAL OFFICES, SCHENECTADY, N. Y.

SALES OFFICES
(Address nearest office)

BOSTON, MASS. . . . . . . . . . . . 84 State Street
NEW YORK, N. Y. . . . R . . . . . 30 Church Street
Syracuse, N. Y. . . . . . . . . . Post-Standard Building
Buffalo, N. Y. . . . . . . . . . . Ellicott Square Building
New Haven, Conn. . . . . . . . . . . . Malley Building
PHILADELPHIA, PA. . . . . . . . . . Witherspoon Building
Baltimore, Md. . . . . . . . . . . Electrical Building
Charlotte, N. C. . . . . . . . . Trust Building
Charleston, W. Va. . . . . . . . Charleston National Bank Building
Erie, Pa. . . . . . . . . . . . . . 632 State Street
Pittsburg, Pa. . . . . . . . . . . . . Park Building
Richmond, Va. . . . . . . . . . . . . Mutual Building
ATLANTA, GA. . . . . . . . . . . . Empire Building
Birmingham, Ala. . . . . . . . . . Brown-Marx Building
Macon, Ga. . . . . . . . . . . . Grand Building
New Orleans, La. . . . . . . . . . Maxson Blanche Building
CINCINNATI, OHIO . . . . . . . Provident Bank Building
Columbus, Chio . . . . . . . Columbus Savings & Trust Building
Cleveland, Ohio . . . . . . . . . . . Citizens Building
Chattanocoga, Tenn. . . . . . . . . . . . James Building
Memphis, Tenn. . . . . . . . . . . Randolph Building
Nashville, Tenn. . . . . . . . . . . Stahiman Building
Indianapolis, Ind. . . . . . . . . . Traction Terminal Building
CHICAGO, ILL. . . . . . . Monadnock Building
Detroit, Mich. . . . . . Majestxc Bmldmg (Office of Soliciting Agent)
St. Louis, Mo. . . . . . . . . . . . Wainwright Building
Kansas City, Mo. . . . . . . . . . . . Dwight Building
Butte, Montana . . . . . . . . . Electric Building
Minneapolis, Minn. . . . . . . . . . 410 412 Third Ave., North
DENVER, COLO. . . . . . . . . First National Bank Building
Salt Lake City, Utah . . . . . . . . Newhouse Building
SAN FRANCISCO, CAL . . . . . . . Nevada Bank Building
Los Angeles, Cal. . . . . . . . . . . 124 West Fourth Street
Portland, Ore. . . . . . . . . . . . . Electric Building
Seattle, Wash. . . . . . . . . . . . . Colman Building
Spokane, Wash. . . . . . . . . . . . Paulsen Building

For TExAS and OkKLAHOMA Business refer to
General Electric Company of Texas,

Dallas, Tex. . . . . . . . . Lamar & Caruth Sts.
El Paso, Tex. . . . . . . Chamber of Commerce Building
Oklahoma City, Okla. . . . . . . . . Insurance Building

FOREIGN SALES OFFICES

Schenectady, N. Y., Foreign Dept.
New York, N. Y., 30 Church St.
London E. C., England, 83 Cannon St.

For all CANADIAN Business refer to
Canadian General Electric Co., Ltd., Toronto, Ont.





































GENERAL ELECTRIC COMPANY

PRINCIPAL OFFICES, SCHENECTADY, N. Y.

BOSTON, MASS.
NEW YORK, N.Y.
Syracuse, N. Y.
Buffalo, N. Y.

New Haven, Conn. .

PHILADELPHIA, PA.

Baltimore, Md. .
Charlotte, N. C. .
Charleston, W. Va, .
Erie, Pa.

Pittsburg, Pa.
Richmond, Va. .
ATLANTA, GA.
Birmingham, Ala.
Macon, Ga.

New Orleans, La. .
CINCINNATI, OHIO
Columbus, Ohio
Cleveland, Ohio
Chattanooga, Tenn. .
Memphis, Tenn.
Nashville, Tenn.
Indianapolis, Ind.
CHICAGO, ILL.
Detroit, Mich. .

St. Louis, Mo.
Kansas City, Mo.
Butte, Montana
Minneapolis, Minn. .
DENVER, COLO.
Salt Lake City, Utah

SAN FRANCISCO, CAL

Los Angeles, Cal. .
Portland, Ore.
Seattle, Wash.
Spokane, Wash.

SALES OFFICES
(Address nearest office)

84 State Street

30 Church Street

. . . . Post-Standard Building
. . . . . Ellicott Square Building
. . . Malley Building

Witherspoon Building

Electrical Building

. Trust Building

Charleston National Bank Building

. . 632 State Street

Park Building

Mutual Building

Empire Building

Brown-Marx Building

. Grand Building

Maxson Blanche Building

. . Provident Bank Building
Columbus Savings & Trust Building

. Citizens Building

. . . . James Building

. . . . Randolph Building
Stahlman Building

Tractxon Terminal Building

Monadnock Building

Ma;estxc Bmldmg (Office of Soliciting Agent)

. . . Wainwright Building

Dwight Building

Electric Building

410 412 Third Ave., North

First National Bank Building

Newhouse Building

. . . . . Nevada Bank Building
. . . . . . 124 West Fourth Street
Electric Building

Colman Building

Paulsen Building

For TExas and OXLAHOMA Business refer to
General Electric Company of Texas,

Dallas, Tex.
El Paso, Tex.

Oklahoma City, Okla. .

. . Lamar & Caruth Sts.
Chamber of Commerce Building
Insurance Building

FOREIGN SALES OFFICES

Schenectady, N. Y., Foreign Dept.
New York, N. Y., 30 Church St.
London, E. C., England, 83 Cannon St.

For all CANADIAN Business refer to
Canadian General Electric Co., Ltd., Toronto, Ont.













GENERAL ELECTRIC COMPANY

4826—4 The G.E. Waler Flow Meler
WEIGHT
The meter weighs complete 55 1b.
DIMENSIONS

23 in. by 9 in. by 13 in.

G.E. RECORDING WATER FLOW
METERS
TYPE RW
Pressure range, any pressure up to 250 1b.
gauge.
Temperature range, 39.1 deg. to 300 deg. F.

Pipe Pipe
Cat. No. Diameter Cat. No. Diameter

in In. in In.
116189 2 116200 22
116190 3 116201 24
116191 4 116202 26
116192 6 116203 28
116193 8 116204 30
116194 10 116205 32
116195 12 116206 34
116196 14 116207 36
116197 16 116208 38
116198 18 116209 40
116199 20

Cat. Nos. include meter complete with nozzle
plug.

Meters can be furnished for pipes larger than 40
inches if desired.

Extra clocks for 1 inch, 3 inch or 6 inch per hour
feed can be supplied.

Shipping weight, 85 lb.

ADDITIONAL NOZZLE PLUGS FOR USE

WITH THE RECORDING WATER
FLOW METER

TYPE RW

Pipe Pipe
Cat. No. Diameter Cat. No. Diameter

in In. in In.
103565 2 116272 22
103566 3 116273 24
103567 4 116274 26
103568 6 116275 28
103569 8 116276 30
103570 10 116277 32
103571 12 116278 34
103572 14 116279 36
116269 16 116280 38
116270 18 116281 40
116271 20

Cat. Nos. include two valves, two teces and

piping between tees and nozzle plugs.

Nozzle plugs can be furnished for pipes larger
than 40 inches if desired.

Shipping weight, 15 Ib.

When Ordering Recording Water Flow Meters Always Give the Following Information:

Cat. Nos. of meters desired.

Cat. Nos. of additional nozzle plugs desired.

Approximate maximum flow through each
pipe to be metered.

For what purpose is water used?

Will the water flow by gravity or will it
be pumped by centrifugal or by reciprocating
pumps? If by the latter, send a simple
sketch showing the plan and elevation of

piping with dimensions, including all branch
mains, location of air chambers and indicate
the point at which it is desired to locate the
nozzle plug.

Can the nozzle plug be placed in a straight
run of pipe at least eight pipe diameters in
length and with its axis in the plane of the
preceding elbow?



GIENFERAL ELECTRIC COMPANY

The G.E. Waler Flow Meler 48265

FLOW RANGE

The following table gives thie maximum
and minimum rates of flow in gallons per
minute, which can be accurately measured
with different charts and in pipes of various
diameters.

If the actual rate of flow of water to be
metered is more or less than can be accurately

measured under existing conditions of pipe
diameter, accurate rcsults can be obtained
by inserting in the water main a section of
pipe of greater or less diamecter, in which
section the nozzle plug is installed. This
section of pipe should be cight pipe diameters
or more in length.

FLOW RANGE TABLE

. Max. Min.
gipe Flow Flow
in In. in Gal. in Gal.

per Min. per Min.
H0 22
2 60 22
80 22
120 60
3 160 60
200 60
240 100
4 300 100
400 100
500 236
6 600 236
800 236
1000 416
8 1200 416
1600 416
1600 66O
10 2000 660
2400 660
2000 940
12 2400 940
3000 940
3000 1280
1+ 4000 1280
5000 1280
4000 1680
16 5000 1680
6000 1680
5000 2120
18 6000 2120
8000 2120
6000 2630
20 8000 2630
10000 2630

Pipe %%ax. %{in.
R w ow
DmIm. in (_exal. in Gal.
in in. per Min. per Min.

8000 3200

22 10000 3200
12000 3200

10000 3800

24 12000 3800
10000 4460

26 12000 +460
16000 4460

12000 5200

28 16000 5200
20000 5200

16000 6050

30 20000 6050
16000 6870

32 20000 6870
24000 6870

20000 7650

34 24000 7650
30000 7650

20000 8700

36 24000 8700
30000 8700

24000 9300

38 30000 9500
24000 10780

40 30000 10780
40000 10780

Note.—By furnishing a special compensating weight the maximum flow ranges may Dbe increascd
from 5 to 25 per cent. without changing the water piping.









GENERAL ELECTRIC COMPANY

PRINCIPAL OFFICES, SCHENECTADY, N. Y.

SALES OFFICES
(Address nearest office)

BOSTON, MASS.
NEW YORK, N. Y,
Syracuse, N. Y.
Buffalo, N. Y.

New Haven, Conn. .

PHILADELPHIA, PA. .

Baltimore, Md. .
Charlotte, N. C. .
Charleston, W. Va. .
Erie, Pa. .
Pittsburg, Pa.
Richmond, Va. .
ATLANTA, GA.
Birmingham, Ala.
Macon, Ga.

New Orleans, La., .
CINCINNATI, OHIO
Columbus, Ohio
Cleveland, Ohio
Chattanooga, Tenn. .
Memphis, Tenn.
Nashville, Tenn.
Indianapolis, Ind.
CHICAGO, ILL.
Detroit, Mich.

St. Louis, Mo.
Kansas City, Mo.
Butte, Montana
Minneapolis, Minn. .
DENVER, COLO.
Boise, Idaho

Salt Lake City, Utah

SAN FRANCISCO, CAL

Los Angeles, Cal.
Portland, Ore.
Seattle, Wash.
Spokane, Wash.

84 State Street

. 30 Church Street

Post-Standard Building

Ellicott Square Building

Malley Building

Witherspoon Building

Electrical Building

. Trust Building

Charleston National Bank Building
632 State Street

Park Building

Mutual Building

Empire Building

Brown-Marx Building

. Grand Building

Malson Blanche Building

. . Provident Bank Building
Columbus Savings & Trust Building
Citizens Building

James Building

Randolph Building

Stahlman Building

Tractlon Terminal Building

. Monadnock Building

Ma)estxc Buxldmg (Office of Soliciting Agent)
. . . . Wainwright Building
Dwight Building

. Electric Building

410 412 Third Ave., North

First National Bank Building
Idaho Building

. Newhouse Building

Nevada Bank Building

124 West Fourth Street

Electric Building

Colman Building

Paulsen Building

For TEXAS and OkLAHOMA Business refer to
General Electric Company of Texas,
Dallas, Tex. . . . Lo . . . Lamar & Caruth Strects
El Paso, Tex. . . . . . . Chambcr of Commerce Building
Oklahoma City, Okla. . Insurance Building

FOREIGN SALES OFFICES
Schencctady, N. Y., Foreign Dept.
New York, N. Y., 30 Church St.
London, E. C., England, 83 Cannon St.

For all CANADIAN Business refer to
Canadian General Electric Co., Ltd., Toronto, Ont.
















GENER VL, ELECTRIC COMPANY

ADDITIONAL NOZZLE PLUGS FOR
USE WITH THE RECORDING
AIR FLOW METER

TYPE RA

Cat. No. Pi?g ?Aam Cat. No. Pix;g Dri:_”“'
103557 2 103563 12
103558 3 103564 14
103559 4 116266 16
1035640 6 116267 18
103561 8 116268 20
103562 10

Cat. Nos. include two valves, two pet cocks,

two separators and piping between nozzle plug and

separators.

Nozzle plugs can be furnished for pipes larger
than 20 inches if desired. .
Shipping weight, 15 1b.

FLOW

RANGE

The following table gives the maximum and
minimum rates of flow in cubic feet of free

FLOW RANGE TABLE
TEMPERATURE RANGE 32 DEG. TO 200 DEG. F. .

The G.I. Air Flow Meter }827-5
air per minute at 70 deg. F. which can be
accurately measured with different charts and
at different pressures, temperatures and in
pipes of various diameters. If the existing
air pressure is other than that given in the
table, the values for the maximum and
minimum flows can be closely approximated
by interpolation.

If the actual rate of flow of air to be
metered is more or less than can be accurately
measured under the existing conditions of
pressure, temperature and pipe diameter,
accurate results can be obtained by inserting
in the air line a section of pipe of greater
or less diameter in which section the nozzle
plug is installed. This section of pipe should
be twelve pipe diameters or more in length.

Ig’l‘aprfl 95 Lh. Abs.
mn
Inches
Max Min.
o { 500 135*
3 800 70
’ 1000 270
1 { 1600 500
{
6 | 3000 1080
| 4000 1080
5000 2160
8 6000 2160
8000* 2160
10 8000 | 3100
10000 | 3100
19 412000 4400
= {] 16000 | 4400
14 {16000 6200
| 20000 | 6200
16 24000 | 8300
30000 | 8300
18 {30000 10800
40000*]10800
oy | 40000 |13500
= 50000*|13500

40 Lb. Abs.
Max. Min.
500* 150*
800 350
1000 350
1600 640
2000 640
4000 1380
5000 1380
6000 2580
8000 2580
10000 3960
12000 3960
16000 5650
20000 5650
20050 8000
24000 8000
30000 8000
24000 11600
30000 11600
540000 13400
50000 13400
40000 16600
50000 16600

60000

16600

60 Lb.

Max.

500

1000
1600

2000
3000

4000
5000
6000

8000
10000
12000

12000
16000

16000
20000
24000

24000
30000

30000
40000

40000
50000

50000
60000

PRESSURE

Abs. | 80 Lb. Abs. 100 Lb. Abs. 130 Lb. Abs.
Flow in Cubic Feet
Min. Max. Min. Max. Min. Max. AMin.
500 212 500 246
104500180 g0 212 goo 240
432 L 1600 560 1600 630
432 | 16000 476 o000 560 2000 630
793 | 2000 875 3000 1190
793 | 3000 875 3000 1030 Y500 1190
1730 | 3000 1900 o0 2230 9000 2380
L= ¢ D) e
1750 | 6000 1900 8000 2230 8000 2580
3200 | 8000 3680 10000 4140 ..
3200 | 10000 3680 12000 4140 12000 4800
3200 | 12000 3680 16000 4140 ‘
4930 | 16000 | 5420 16000 6360 20000 7400
4930 | 20000 | 5420 20000 6360 24000 7400
7000 20000 | 7720 24000 6360 24000 10560
7000 24000 | 7720 24000 9070 30000 10300
7000 30000 | 7720 30000 9070 40000 10560
9800 30000 | 10850 30000 12700 40000 14750
9800 40000 | 10850 40000 12700 50000 14750
13200 40000 | 14500 20000 17000 <000 1000y
13200 50000 | 11000 50000 17000 98
50000 | 14500 o060 12900 60000 19800
16700 50000 | 18400 50000 21350
16700 60000 | 18400 GO00O 1350 00000 25000
20600 -
50000 60000 122700 60000 26700 60000 31000




GENERAL ELECTRIC COMPANY

4827-6  The G.EE. Air Flow Meter
FLOW RANGE TABLE (Cont’d)
TEMPERATURE RANGE 200 DEG. TO 520 DEG. F.
PRESSURE
DP.iape 25 Lb. Abs. 40 Lb. Abs. 60 Lb. Abs. 80 Lb. Abs. 100 Lb. Abs. 130 Lb. Abs.
iam.
Inicr;xes Flow in Cubic Feet
Max. Min Max. Min. Max, Min. Max. Min. Max. Min. Max. Min.
p) 350 135% 450* 150* 500 | 135 | 500 ~ 155 500 | 174 500 | 202
s | go0% on 800 285 800 | 354 1000 | 458 1600 | 532
L8 0 ypo0 , 285 1000 | 354 | 1000 408 jeng | 458 2000 | 532
4 | | 5 <o 1600 | 650 - 2000 | 840 2000 | 975
| 1600% 5001600 | 323 o500 | gsp | 2000 750 3g00 | 840 3000 | 975
( . 3000 | 1410 { 4000 1630 5000 | 2120
6 1 3000% 1080 3900 1 11357 4000 | 1410 | 5000 1630 3080 L0 6000 | 2120
35 5000 | 1410 | 6000 1630 8000 | 2120
s
g 5000 | 1620 5000 | 2110 6000 | 2620 | 8000 3020 12888 gggg 10000 | 3960
6000*| 1620 6000 | 2110 8000 | 2620 | 10000 3020 12000 | 3960
12000 | 3390
10 { 8000 | 3240 13888 ggjg 10000 | 4040 | 12000 4650 %gggg gggg 16000 6050
10000%| 3240 19000 | 8340 19000 | 4040 16000 4650 0000 | 2530 "20000 G050
( o | 16000 6680 o sn 20000 8640
12| 12000%) 4320 12000 | 4630 16000 | 5730 | 20000 6os0 39000 | T00 24000 8640
2 y 21000 6680 2 7450 30000 8640
16000 | 6500 20000 | 8060 | 20000 9300 24000 | 10430
14 {38888 ?jgg 20000 | 6500 24000 | 8060 | 24000 9300 30000 | 10430 38888 }%}88
| 2 5 24000 | 6500 30000 | 8060 | 30000 9300 40000 | 10430 2
24000 | 8100 20000 | 8700 24000 | 10800 | 55050 19500 30000 | 14000 445505 16900
16 {24000 1 8100 54000 | 8700 30000 | 10800 | J0000 15300 40000 | 14000 Fo0h0 G500
30000 | 8700 40000 | 10800 50000 | 14000 ° 2
1g | 30000 10800 30000 11000 38888 ig;gg 40000 15800 38888 %;;88 50000 | 20500
. 1
0000%10800 30000 [11000 20000 13700 ] 50000 15800 | 20000 15700 60000 | 20500
40000 16900 .
40000 113500 40000 |13600 : 50000 19500 | 50000 21900 .
20 {50000*13500 50000 13600 00000 18908 160000 19500 | 60000 21900 60000 } 25400

* Special compensating weight necessary.

NoTE.—By using a special compensating weight all the maximum flow ranges given in this table,
excepting those for 2 inch pipe 520 deg. F. temperature, may be increased from 5 to 22 per cent. without

changing the air piping.

G.E. INDICATING AIR FLOW METER, TYPE FA

The Type FA meter will meet general
commercial requirements where an indicating
rather than a recording instrument is required.
Owing to its light weight and simple con-
struction, it will be found especially useful
for testing work, locating troubles, etc.

This meter will indicate the instantaneous
rate of flow of air in cubic feet of free air
per minute at 70 deg. F. in any pipe of any
diameter at any condition of temperature or
pressure within the range of the meter.

SERVICE FOR WHICH THE METER IS
ADAPTED

Indicating the total amount of air delivered
to any department of a manufacturing
plant.

Indicating the amount of air delivered to
blast furnaces.

Indicating the amount of air delivered
to mines for ventilation or operation of
machinery.






GENERAL ELECTRIC COMPANY

4827-8 The G.E. Air Flow Meter

FLEXIBILITY OF OPERATION

The Type FA meter may be used to
measure the flow under normal conditions
in any number of pipe lines in the plant;
since all that is necessary is to provide the
pipe with a nozzle plug of the proper length
to which the meter can be connected. Since
the meter is light and compact, it can be
easily carried about and used as a portable
instrument.

FINISH

The meter is finished in black japan and
nickel.

WEIGHT
The meter weighs complete 25 1b.

G.E. INDICATING AIR FLOW METERS
TYPE FA

LOW PRESSURE HIGH PRESSURE

Pressure Range, Pressure Range,

12to 35 Lb. Abs. 1012 120 Lb. Pipe
Temperatuie Kame, Tomperdt i Ranse, D
Deg. F. : eg. to 210
Deg. F.
Cat. No. Cat. No.
116244 116255 2
116245 116256 3
116246 116257 4
116247 116258 6
116248 116259 8
116249 116260 10
116250 116261 12
116251 116262 14
116252 116263 16
116253 116264 18
116254 116265 20

Cat. Nos. include meter complete with nozzle
plug- .

Meters can be furnished for pipes larger than 20
inches if desired.

Shipping weight, 40 Ib.

ADDITIONAL NOZZLE PLUGS FOR
USE WITH INDICATING AIR
FLOW METER

TYPE FA
Cat. No. Pipe Diam. in In.
103557 2
103558 3
103559 4
103560 6
103561 8
103562 10
103563 12
103564 14
116266 16
116267 18
116268 20

Cat. Nos. include two valves, two pet cocks,
two separators and piping between the nozzle
plug and separators.

Nozzle plugs can be furnished for pipes larger
than 20 inches if desired.

Shipping weight, 15 1b.

FLOW RANGE

The following table gives the maximum
and minimum rate of flow in cubic feet of
free air per minute at 70 deg. F. which can
be accurately measured at different pressures
and temperatures, and in pipes of various
diameters. If the existing air pressure be
other than that given in the table, the values
for the maximum and minimum flows can be
closely approximated by interpolation.

If the actual rate of flow of air to be
metered be more or less than can be accurately
measured under the existing conditions of
pressure, temperature and pipe diameter,
accurate results can be obtained by insert-
ing in the air line a section of pipe of greater
or less diameter in which section the nozzle
plug is installed. This section of pipe should
be twelve pipe diameters or more in Jength.



GENLERAL ELECTRIC COMPANY
The G.IZ. Air Flow Meler  5827-9
FLOW RANGE TABLE

LOW PRESSURE
TEMPERATURE 30 DEG. TO 120 DEG. F.

PRESSURE
Pipe 15 Lb. Abs. 20 Lb. Abs. 25 Lb. Abs. 30 Lb. Abs. 35 Lb. Abs.
Diam.
in
Inches Flow in Cubic Fect
Max. Min. Max, Min. Max. Min. Max. Min. Max. Min,
2 98* 35% 115 42.4 130 17 141 a2 135 26.5
3 265 95.5 302 106 340 117 378 138 414 149
-4 470 169 545 195 616 218 677 244 736 264
6 1060 382 1230 167 1400 510 1530 533 1680 595
S 1890 680 2190 830 2490 910 2720 930 3000 1060
10 2950 1060 3420 1300 3900 1415 4250 1530 4670 1650
12 4250 1525 4910 1865 5600 2030 6100 2200 6760 2380
14 5770 2080 6700 2540 7600 2770 8300 3000 9150 3240
16 5750 2710 8750 3310 9950 3610 10840 3910 11900 4220
18 9550 3430 11100 4200 12600 4580 13700 4950 15100 5350
20 11800 4250 13650 5170 15500 5650 16950 6100 18800 6600
TEMPERATURE 120 DEG. TO 210 DEG. F.
2 90* 32* 105* 37* 120 42.5 132 47 144 22
3 240* 87* 282 95.5 318 116 350 127 382 137.5
4 425* 155* 508 188 565 206 620 225 675 244
6 960* 350* 1150 425 1275 467 1440 210 1570 555
h 1700* 625* 2040 755 2260 830 2560 910 2800 980
10 2740* 980* 3180 1180 3540 1300 4000 1415 4360 1530
12 3850* 1410* 1580 1700 5100 1865 5750 2030 6260 2200
14 5200%* 1910* 6250 2310 6940 2540 7850 2770 8550 3000
16 6820* 2500* 8150 3010 9050 3310 10250 3610 11150 3910
18 8630* 3170* 10600 3820 11450 4200 13000 4580 14100 4950
20 10650* 3900* 12700 4700 14100 5170 16000 5650 17400 6100

*Values are obtained by applying to the meter readings a constant derived from a correction curve.
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FLOW RANGE TABLE (Cont’'d)
HIGH PRESSURE
TEMPERATURE 30 DEG. TO 120 DEG. F.

PRESSURE
I;ipc 20 Lb. Gauge 40 Lb. Gauge 75 Lb. Gauge 100 Lb. Gauge 120 Lb. Gauge
iam.
in
Inches Flow in Cubic Feet
Max. Min. Max. Min, Max. Min. Max. Min. Max. Min.
2 144% 53* 195 72 254 94 290 107 314 116
3 400 148 500 184 670 247 750 282 835 300
4 730 264 930 339 1200 440 1380 500 1500 550
6 1640 594 2090 765 2740 1020 3140 1130 3420 1240
8 2910 1050 3770 1360 4920 1810 5580 2010 6080 2210
10 4550 1650 5900 2120 7700 2830 8720 3140 9500 3460
12 6570 2380 8500 3060 11100 4080 12700 4650 13700 5000
14 8940 3230 11500 4150 15100 5550 17200 6300 18600 6770
16 11650 4220 15100 5420 19700 7250 22500 8250 24300 8850
18 15000 2600 19000 6880 25200 9150 28500 10400 30800 11200
20 18500 6920 23600 8500 31200 11300 35200 12900 36600* 13200*

TEMPERATURE 120 DEG. TO 210 DEG. F.

2 133* 48* 182 66 236 85 270 97 296 107
3 375 140 480 176 620 326 715 260 780 282
4 680 250 865 314 1130 415 1280 475 1400 515
6 1525 565 1950 706 2570 934 2910 1070 3160 1160
8 2710 1010 3460 1260 4570 1660 5170 1910 5620 2060
10 4250 1570 5400 1960 7150 2600 8100 2980 8800 3220
12 6100 2260 7920 2940 10300 3740 11800 4300 12800 4750
14 8300 3080 10800 4000 14000 5070 16000 5850 17400 6460
16 10800 4000 14000 5220 18300 6620 20900 7630 22700 8450

18 13700 5100 17800 6600 23200 8400 26400 9680 28800 10700
20 17000 6300 20000 8200 28600 10356 32700 11950 35500 13200

* Values are obtained by applying to the meter readings a constant derived from a correction curve.

When Ordering Recording or Indicating Air of free air per minute at 70 deg. F.

Flow Meters Always Give the Following For what purpose is air in each pipe metered
Information: to be used?
Cat. Nos. of meters desired. What is the maximum and minimum
Cat. Nos. of additional nozzle plugs pressure in pounds gauge?

desired. Can the nozzle plug be placed in a straight

Approximate maximum air flow through vertical or horizontal run of pipe at least
cach pipe to be metered in cubic feet twelve pipe diameters in length?
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If the cells are in normal condition the spark
at the gap is immediately extinguished
without any flow of dynamic current.

3rd. If the cells through either negligence
or some untoward condition are in poor form,
the dynamic current may follow the discharge
across the main gap and the arc will rise to
the safety horn and be extinguished through
a resistance.

In the case of mixed overhead and cable
systems the choice of arresters will be a
matter of judgment. If there is a compara-
tively short length of cable in the circuit the
usual practice for overhead systems may be
adopted.

For direct connection to busbars arresters
with charging resistance should be used.

COPPER TUBING FOR WIRING
ARRESTERS

For wiring aluminum arresters, the use of
copper tubing is strongly recommended.
There are several reasons which make its
use advisable:

In all lightning arrester installations it is
necessary to provide a path to the lightning
arrester and ground with as little impedance
as possible. In order to accomplish this
purpose, rather large wires with long bends
and turns would have to be used. Itis well
known that high frequency lightning disturb-
ances are confined largely to the outside
surfaces of the conductors, penetrating but
little towards the center, hence, by using
either flat strip or tubing, we are able to
secure the advantage of a large conductor,
namely, a large surface, but at a much lower
cost. Copper tubing has the advantage over
either strip or solid conductors, in that it is
casily supported, requires fewer insulators,
and is therefore the cheapest to install. It
also presents a very neat appearance, since
when the wiring is complete, all joints are

Aluminum Lightning Arresters for Allernating Current Circuils

flush, all sharp bends are ecliminated, and
there are no points where corona or brush
discharges can take place.

As installations vary so much in their
details, it is impossible to provide copper
tubing for wiring the arresters completely;
parts are listed which may be selected as
soon as the lightning arrester layout has
been determined.

The parts consist of straight sections, bends
of various angles, tees, terminals, and con-
nectors for joining the various parts together.
All of these parts, except the straight tubing,
are tinned at the joints and it is only necessary
to assemble sections and apply a sufficient
heat to the outside to sweat the sections
together. The parts are tabulated on page 23.

DISCHARGE ALARMS

One of the severest conditions to which an
arrester may be subjected is that of an
accidentally grounded phase on a normally
non-grounded circuit. A grounded phase
may produce continual discharges through
the arrester for a long period and, while the
aluminum arresters are designed to withstand
such discharges for at least half an hour,
it is evident that if the discharge lasts too
long, the arrester will gradually heat up
and may be damaged internally, owing to
the increase in the leakage current due to
the warming of the electrolyte. To prevent
this, a discharge alarm is supplied with cach
arrester for non-grounded neutral circuits.
This discharge alarm consists of a single
aluminum cell placed in the ground connec-
tion of the arrester, and an electric bell or
auxiliary relay in shunt with the cell.

Whenever current passes through the
ground circuit, the bell rings or the relay
closes a signal circuit, and the operator’s
attention is thus called to the discharge of
the arrester.
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(a) Tohold back the lightning disturbance
from the transformer or generator until the
lightning arrester discharges to earth. If
there is no lightning arrester the choke coil
evidently cannot perform this function.

(b) To lower the frequency of the oscilla-
tion so that whatever charge gets through the
choke coil will be of a frequency too low to
cause a serious drop of potential around the
first turns of the end coil in either generator
or transformer. Another way of expressing
this is from the standpoint of wave-front;
a steep wave-front piles up the potential when
it meets an inductance. The second function
of the choke coil is, then, to smooth out the
wave-front of the surge.

It seems best to consider the choke coil as
an auxiliary to the lightning arrester. There
seems to be no justification for the expense
of a very large choke coil. If it has an induc-
tance equal to that of several end turns it will
reduce the wave front of the surge by more
than a corresponding value. For example, if
there is no choke coil at all, the full strain of a
steep wave front will fall on the end turn. If
a choke coil of inductance equal to the end
turn is placed in series, this strain will be
reduced to one-half. If the choke coil has an
inductance equal to six turns, the strain on
the end turn will be reduced to about one-
seventh. Since the value of such an induc-
tanceina choke coil will make its time con-
stant greater than the dielectric spark-lag of
a modern arrester, the arrester will be in
full operation to relieve the strain before
the charge can get through the choke
coil.

In the case of a choke coil the principal
clectrical condition to be avoided is that of
resonance. The coil should be so arranged
that if continual surges are set up in the
circuit, a resonant voltage due to the presence
of the choke coil cannot build up at the trans-
former or generator terminals. This factor
is the menace to the insulation mentioned
above. Another way of stating the con-
dition is as follows: Arrange the choke
coil in such a way as not to prevent surges
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originating in a transformer from passing to
the lightning arrester.

Another electrical condition to be avoided
in a choke coil is internal static capacity
between adjacent turns, since this lowers the
effectiveness of the coil.

In General Electric choke coils recom-
mended with lightning arresters these features
have been given careful consideration. Two
types of choke coils, depending upon the
voltage, are shown in the illustrations on
page 14. Those for use on circuits not
exceeding 6600 volts are made of several turns
of insulated wire, while for voltages above
6600 the hour glass type with air insulated
turns is used and the coil is mounted on a
steel, slate or marble base. The hour-
glass type has the following advantages on
high voltages:

1st. Should there be any arcing between
adjacent turns the coils will reinsulate
themselves.

2nd. They are mechanically strong, and
sagging is prevented by tapering the coils
toward the center turns.

3rd. The insulating supports can be best
designed for the strains which they have to
withstand.

GROUND CONNECTIONS

In all lightning arrester installations it is of
the utmost importance to make proper ground
connections, as many lightning arrester trou-
bles can be traced to bad grounds. It has
been customary to ground a lightning arrester
by means of a large metal plate buried in a
bed of charcoal at a depth of six or eight
feet in the earth.

A more satisfactory method of making a
ground is to drive a number of 1 inch iron
pipes six or eight feet into the carth surround-
ing the station, connecting all these pipes
together by means of a copper wire or,
preferably, by a thin copper strip. A quantity
of salt should be placed around each pipe at
the surface of the ground and the ground
should be thoroughly moistened with water.
It is advisable to connect these pipes to
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the iron framework of the station, and also to
any water mains, metal flumes, or trolley
rails which are available. For the usual-sized
station the following recommendation is made.
Place three pipes equally spaced near each
outside wall, making twelve altogether, and
place three extra pipes spaced about six
feet apart at a point nearest the arrester.

Where plates are placed in streams of
running water, they should be buried in the
mud along the bank in preference to being
laid in the stream. Streams with rocky
bottoms are to be avoided.

Whenever plates are placed at any distance
from the arrester, it is necessary also to
drive a pipe into the earth directly beneath
the arrester, thus making the ground con-
nection as short as possible. Earth plates at
a distance cannot be depended upon. Long
ground wires in a station cannot be depended

THE SUPERIOR FEATURES OF G.E.

1st. They have an enormous discharge
capacity.

ond. The arresters prevent abnormal po-
tentials from rising to dangerous values as
they can be adjusted to discharge at a rise
of 25 per cent. in voltage.

3rd. They are designed to discharge
continuously for a half-hour.

4th. The entire stack of cones is sur-
rounded by oil to absorb the heat generated
during a discharge. A cylinder of insulating
material between the cone stack and tank
induces good circulation of the oil and
augments the insulation between the tank
and cone stack.

5th. They are mechanically strong. The
aluminum cones are placed in steel tanks
with metal covers, which are not liable to be

Aluminum Lightning Arresters for Alternating Current Circuils

upon unless a lead is carried to the multiple
grounding pipes installed as described above.

As it is advisable occasionally to examine
the underground connections to see that they
are in proper condition, it is well to keep on
file exact plans of the location of ground
plates, ground wires and pipes, with a brief
description, so that the data can be readily
referred to.

From time to time the resistance of these
ground connections should be measured to
determine their condition. The resistance of
a single pipe ground in good condition has an
average value of about 15 ohms. A simple
and satisfactory method of keeping account
of the condition of the earth connections
is to divide the grounding pipes into two
groups and connect each group to the 110
volt lighting circuit with an ammeter in
series.

ALUMINUM LIGHTNING ARRESTERS

broken in transportation, installation or
operation. The use of iron supporting racks
and iron pipe work for the horn gap supports
gives the most substantial construction which
could be used.

6th. The aluminum parts are cone shaped
so that the gases which form during the
discharge will not stick to the aluminum
and destroy the film, but will rise harmlessly
to the top of the tank.

7th. It is an inherent feature of arresters
embodying the aluminum cell that the cells
need frequent charging. The ease with
which this is accomplished in the case of
General Electric arresters will appeal to
every practical operating man.

8th. Every possible means has Dbeen
employed to provide safety for an operator
of these arresters.
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ALTERNATING CURRENT ALUMINUM LIGHTNING ARRESTERS

WITH HORN GAP DISCONNECTING SWITCHES FOR * THREE-PHASE CIRCUITS
NOT FOR USE ON CABLE SYSTEMS

ARRESTERS SHOULD BE SELECTED FOR THE MAXIMUM VOLTAGE OF THE SYSTEM REGARDLESS OF THE

LINE DROP
FOR NON-GROUNDED NEUTRAL SYSTEMS FOR GROUNDED NEUTRAL SYSTEMS
Mini(r:qum‘and Mahx'i?uAm Vtiltage
s which Arresters i .
of lg}l:;tulc{l)r':)e Installed + Cat. No. A{)\II){O:‘“ i}'l])‘p t Cat. No. A{)\})tr'oixn. i}}b‘p
1000- 2550 78482 930 78481 650
2551- 3600 78484 1000 78483 720
3601- 4680 78486 1090 78485 850
4681- 7250 78488 1350 78487 1100
7251-11900 76710 1875 76709 1300
11901-14000 76712 2065 76711 1-}00
14001-16100 76714 2230 7GZI§ 1500
16101-18700 76716 2400 76715 1§00
18701-21800 76718 2520 76717 1490
21801-27000 76720 32780 76719 1900
27001-32200 78886 4000 78885 2700
32201-37900 78888 4400 78887 3(_)00
37901-43000 78890 5300 78889 3500
43001-48250 78892 5900 78891 4000
48251-53500 78894 7000 78893 4800
53501-64250 78896 9100 78895 6600
64251-75000 78898 11000 78897 8100
FOR USE ON CABLE SYSTEMS
1000- 2550 78604 1020 78603 740
2551- 3600 78606 1100 78605 800
3601- 4680 78608 1200 78607 940
4681- 7250 78610 1440 78609 1200
7251-11400 78612 1970 78611 1400
11901-14000 78614 2160 78613 1500
14001-16100 i 78616 2320 78615 1600
16101-18700 78618 2500 78617 1700
18701-21800 78620 2600 78619 1800
21801-27000 78622 2870 78621 2050

MATERIAL SUPPLIED WITH ARRESTERS

* Information on three-phase arresters for other voltages and on single- and quarter-phase arresters
for any voltage will be furnished upon request.

T Arresters, Cat. Nos. 78481-78488 inc. and Cat. Nos. 78603-78610 inc., are for indoor installation only.
The horn gaps of these arresters are not arranged for disconnecting the arresters but detachable fuses are
provided for that purpose.

Arresters, Cat. Nos. 76709-76720 inc. and Cat. Nos. 78611-78622 inc. have horn gaps which may be
used out-of-doors.

Arresters, Cat. Nos, 78481-78188 inc. and 76709-76720 inc. and Cat. Nos. 78603-78610 inc. are supplied
complete for installation except the material for wiring.

Arresters, Cat. Nos. 78885-78898 inc. should preferably have the horn gaps installed out-of-deors.
All parts are supplied except the material for wiring and the vertical supports for the horn gaps.

Except under special conditions the arrester tanks should always be installed in the station. Modi-
fications of the standard arresters, in the bushings, etc., are necessary for out-of-door installation. See
‘‘Installation,” page 10.

A discharge alarm with bell, Cat. No. 75486, is supplied with each arrester for non-grounded neutral
circuits.
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CHOKE COILS
FOR INDOOR* USE

APPROX. WT. IN LB.
Cat. No. Maximum Volts Amperes Base |

Ship. Net

76339 4600 25 Steel Bracket 15 6
76340 4600 50 Steel Bracket 25 10
25401 6600 25 Marble 30 14
3416 6600 100 Marble 50 37
36882 6600 200 Marble 40 30
78802 7500 200 Steel 100 3
78801 7500 200 Slate 150 111
78800 7500 200 Marble 150 111
78803 7500 400 Steel 145 109
78804 7500 650 Steel 210 154
78805 7500 1000 Steel 270 200
78806 15000 200 Steel 105 77
77699 15000 200 Slate 150 113
77704 15000 200 NMarble 150 113
78807 15000 400 Steel 150 113
78808 15000 650 Steel 215 160
78809 15000 1000 Steel 280 206
78810 25000 200 Steel 145 108
77700 25000 200 Slate 220 162
77705 25000 200 Marble 220 162
78814 25000 400 Steel 190 142
78812 25000 400 Slate 250 183
78813 25000 400 Marble 250 183
78815 35000 200 Steel 160 120
77701 35000 200 Slate 235 174
77706 35000 200 Marble 235 174
78819 35000 400 Steel 210 154
78817 35000 400 Slate 260 195
78818 35000 400 Marble 260 195
78820 45000 200 Steel 190 141
77702 45000 200 Slate 260 193
77707 45000 200 Marble 260 193
78824 45000 400 Steel 235 174
78822 45000 400 Slate 290 216
78823 45000 400 Marble 290 216
78825 60000 200 Steel 220 16+
77703 60000 200 Slate 2905 215
77708 60000 200 Marble 295 215
78829 60000 400 Steel 270 197
78827 60000 400 Slate 335 241
78828 60000 400 Marble 325 241
78830 70000 200 Steel 380 279
78831 90000 200 Steel 460 342
78832 110000 200 Steel 600 443

* Information on choke coils mounted on petticoat insulators for out-of-door use furnished upon request.
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SPECIFICATIONS FOR ELECTRIC INDUSTRIAL HAULAGE
General Electric Company, Power & Mining Dept.

(0703950 0 Y: o | NSRSV OSSO DAt e
LoCatiON oo BUSINESS oo
Road:
........................ feet of single track;..............feet of double track;............... feet
aggregate length of track; ... LUTNIOUES e sidings.

Track:
Gauge, measured from inside of one rail to inside of other . .
Weight of rail per yard . ... .. Lengthof rail ..._.._............
Minimum radius Of CUTVES oo eeeeeee e
Condition Of Crack o e o
Grades:
Maximum grade against load .._................. percent. for ... feet.
Maximum grade with load ... per cent. for.............. feet.
........................ other grades of ........_._._..__per cent.
Will locomotive have to start the train on the maximum adverse grade?. ...
Will braking be done on cars?.......ocooeeeeeo.. Or will locomotive have to control train
OTL AOWIL ETAAES P oo e e e
Trolley:
Location—center, right-hand, left-hand ..o
Maximum height..... . Minimum height.. ... ..
Average height ...

Locomotive:
If there are space limitations, what is width which can be allowed locomotive?........ .
What is maximum height which can be allowed locomotive? ...

Cars:
Weight of empty car_____.._......_. Ib.
Weight of loaded car ... Ib.
Wheel base of cars...._._.___.....
Are car journals self oiling?....................
What is height of center of car coupling above rail?
What is style of car coupling?
Work to be done:
Number of cars handled in.._.._.___._._..___. hours_.....oovve.
Number of cars per trip...................

Remarks:

A map and profile of the track should be furnished whenever possible.

When cars are other than the standard freight, it is desirable to furnish a drawing or at
least a rough sketch that will show the general shape and dimensions of the bumpers,
arrangement of couplings and distance of bumpers above rail head.

A brief statement that will cover in a general way the character of the work to be done
and the manner in which it is proposed to operate the haulage system will be helpful
in working up recommendations.






SPECIFICATIONS FOR ELECTRIC INDUSTRIAL HAULAGE
General Electric Company, Power & Mining Dept.

Company.. . . e e e e e e Date o o e e e
Location .o e Business.................... e e
Road:
....................... feet of single track;.... . ...._.._..._feet of double track;.... ... ... feet
aggregate length of track;. ... ... turnoutS; ..o oo . sidings.
Track:
Gauge, measured from inside of one rail to inside of other. ... .. ... ... .. . ...
Weight of rail per yard.. . ... Length of rail ...

Minimum radius Of CUIVES.. oo oo e e e e e e
Condition Of CraCK. o e e e e

Grades:
Maximum grade against load. . .. ___. .per cent. for___............ feet.
Maximum grade with load.... ... ... ... .percent. for ... feet.
e e other grades of ... ... __per cent.
Will locomotive have to start the train on the maximum adverse grade?.... .. ... .
Will braking be done on cars? ... ... Or will locomotive have to control train
on down grades? . . . e e e e
Trolley:
Location—center, right-hand, left-hand. . e el
Maximum height ... . ¢ e AMinimum height _ o

Average height....
Locomotive:
If there are space limitations, what is width which can be allowed locomotive? . . ...
What is maximum height which can be allowed locomotive? . e
What is voltage of power supplve. ... .. - . e
Is locomotive to be equipped with a cab?

Cars:
Weight of empty car.... . . ... 1b.
Weight of loaded car._...._.._... ... .. 1h.
Wheel base of cars.. ... A
Are car journals self oiling? ... ... .

What is height of center of car coupling above rail? . .

What is style of car coupling?.. . ... ... _ .
Work to be done:

Number of cars handled in.. ... ... ___hours.. ..

Number of cars per trip. ... .. ... ..

Remarks:

A map and profile of the track should be furnished whenever possible.

When cars are other than the standard freight, it is desirable to furnish a drawing or at
least a rough sketch that will show the general shape and dimensions of the bumpers,
arrangement of couplings and distance of bumpers above rail head.

A brief statement that will cover in a general way the character of the work to be done
and the manner in which it is proposed to operate the haulage system will he helpful in
working up recommendations.
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Birmingham, Ala.
Macon, Ga. .
New Orleans, La. .
CINCINNATI, OHIO
Columbus, Ohio
Cleveland, Ohio
Chattanooga, Tenn. .
Memphis, Tenn.
Nashville, Tenn.
Indianapolis, Ind.
CHICAGO, ILL.
Detroit, Mich.

St. Louis, Mo.
Kansas City, Mo.
Butte, Montana
Minneapolis, Minn. .
DENVER, COLO.
Boise, Idaho

Salt Lake City, Utah

SAN FRANCISCO, CAL.

Los Angeles, Cal.
Portland, Ore.
Seattle, Wash.
Spokane, Wash.

SALES OFFICES
(Address nearest office)

84 State Street

30 Church Street

. Granite Building
Post-Standard Building

Ellicott Square Building

Malley Building

Witherspoon Building

. . Electrical Building
. . Trust Building
Charleston National Bank Building
Marine National Bank Building
Oliver Building

Mutual Building

. . . . . . Empire Building
. . . . Brown-Marx Building
Grand Building

Maxson Blanche Building

. . Provident Bank Building
. Columbus Savings & Trust Building
Citizens Building

James Building

Randolph Building

Stahlman Building

. Traction Terminal Building
Monadnock Building

Ma;esuc Buxldmg (Office of Soliciting Agent)
Wainwright Building

Dwight Building

. Electric Building

410 Third Ave., North

First National Bank Building

. . Idaho Building

. . . Newhouse Building
Nevada Bank Building

. 124 West Fourth Street

Electric Building

Colman Building

Paulsen Building

For TExas and OkLatoMA Business refer to
General Electric Company of Texas,

Dallas, Tex.
El Paso, Tex.
Houston, Tex.

Oklahoma City, Okla. .

Schenectady, N

Lamar & Caruth Sts.

Chamber of Commerce Building
Chronicle Building

Insurance Building

FOREIGN SALES OFFICES

. Y., Foreign Dept.

New York, N. Y., 30 Church St.
London, E C., England, 83 Cannon St

For all CANADIAN Business refer to
Canadian General Electric Co., Ltd., Toronto, Ont.
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4831 2 01l Break Swilches for Manhole Service—Type I, Form P-/

the contact blocks of the current carrying
copper studs by hcavy flat stecl springs.

The studs are supported and insulated
from the framc by porcelain insulators.

The movable contacts are wedge shaped
copper blades, actuated by specially treated
wooden rods, connected to the crosshead
which in turn is operated by the handle
and actuating mechanism.

The construction of the stationary and
movable contacts is such that the arc is
ruptured between the flared portion of the
stationary and the upper extremity of the
movable contacts, saving the actual contact
surfaces from burning or pitting. This form
of construction insures clean contact surfaces,
uniform contact under pressure, and does not
retard the opening of the switch.

OIL

The General Electric Company recom-
mends the use of No. 6 transil oil, which has
been especially developed for oil switch
service. This oil is particularly adapted to
this work because of its resistance to carbon-
izing and high flashing point.

For manhole switches used in extremely

cold climates, a special oil can be furnished
adapted for this service.

The oil vesscl should be filled exactly to
the mark indicating the amount of oil
required, in order to insure complete sub-
mersion of contacts and at the same time to
allow suitable air space for the successful
operation of the switch.

Automatic (overload)
are not recommended,

manhole switches
due to the effect
of low temperatures on the automatic features,
and the tendency of the oil to congeal or
thicken at extremely low temperatures.
While the thickening of the oil would not
interfere with the opening and closing of
a non-automatic hand-operated  switch,
automatic switches must depend in large
measure upon gravity for actuating force in
opening, and the thickened oil would have a
tendency to delay or even prevent the opening
of the switch. Further, the gases generated
by an automatic switch in rupturing the
system under short circuit conditions would,
in spite of any vent which might be provided,
have a deleterious effect upon the gaskets
with consequent danger of water getting into
the switch and causing serious damage.

CATALOGUE NUMBERS, WEIGHTS, ETC.

in Shipping Wgt. Cat.
p%}ﬁxs—ozt\rr‘d éxargggﬁey %:nalgi Voltage I%?uar;)t:crityg pipn I%b. B No.
S.P.S.T. 200 2 7500 150 120885
D.P.S.T. 200 2 7500 230 120886
D.P.S.T. 200 4 7500 3000 kw. 215 120887
T.P.S.T. 200 2 7500 275 120888
T.P.S.T. 200 6 7500 265 120889







GENERAL ELECTRIC COMPANY

PRINCIPAL OFFICES, SCHENECTADY, N. Y

BOSTON, MASS.
NEW YORK, N. Y.
Syracuse, N. Y.
Buffalo, N. Y.

New Haven, Conn. .

PHILADELPHIA, PA. .

Baltimore, Md. .
Charlotte, N. C. .
Charleston, W. Va. .
Erie, Pa.

Pittsburg, Pa.
Richmond, Va. .
ATLANTA, GA
Birmingham, Ala.
Macon, Ga.

New Orleans, La. .
CINCINNATI, OHIO
Columbus, Ohio
Cleveland, Ohio
Chattanooga, Tenn.
Memphis, Tenn.
Nashville, Tenn.
Indianapolis, Ind.
CHICAGO, ILL.
Detroit, Mich.

St. Louis, Mo.
Kansas City, Mo.
Butte, Montana
Minneapolis, Minn.
DENVER, COLO.
Boise, Idaho

Salt Lake City, Utah

SAN FRANCISCO, CAL.

Los Angeles, Cal.
Portland, Ore.
Seattle, Wash.
Spokane, Wash.

SALES OFFICES
(Address nearest office)

84 State Street

. 30 Church Street

Post-Standard Building

Ellicott Square Building

Malley Building

Witherspoon Building

Electrical Building

. Trust Building
Charleston National Bank Building
632 State Street

Park Building

Mutual Building

Empire Building

Brown-Marx Building

Grand Building

Maison-Blanche Building

. Provident Bank Building
Columbu_. Savings & Trust Building
Citizens Building

James Building

Randolph Building

Stahlman Building

’I‘mctxon Terminal Building
Monadnock Building

Ma;estxc Buxldmg (Office of Soliciting Agent)
Wainwright Building

Dwight Building

Electric Building

410 412 Third Ave., North

First National Bank Building
Idaho Building

Newhouse Building

Nevada Bank Building

124 West Fourth Street

Electric Building

Colman Building

Pauls>n Building

For TExas and OKLAHOMA Business refer to
General Electric Company of Texas,

Dallas, Tex.
El Paso, Tex.

Oklahoma City, Okla. .
FOREIGN SALES OFFICES

. Lamar & Caruth Sts.
Chamber of Commerce Building
Insurance Building

Schenectady, N. Y., Foreign Dept.
New York, N. Y., 30 Church St.
London, E. C., England, 83 Cannon St.

For all CanaDIAN Business refer to
Canadian General Electric Co., Ltd., Toronto, Ont.

























GENERAL ELECTRIC COMPANY

PRINCIPAL OFFICES, SCHENECTADY, N. Y.

BOSTON, MASS.
NEW YORK, N. Y.
Rochester, N. Y.
Syracuse, N. Y.
Buffalo, N. Y. .
New Haven, Conn. .

PHILADELPHIA, PA. .

Baltimore, Md. .
Charlotte, N. C. .
Charleston, W, Va, .
Erie, Pa. . .
Pittsburg, Pa.
Richmond, Va. .
ATLANTA, GA.
Birmingham, Ala.
Macon, Ga. .
New Orleans, La. .
CINCINNATI, OHIO
Columbus, Ohio
Cleveland, Ohio
Chattanooga, Tenn .
Memphis, Tenn
Nashville, Tenn.
Indianapolis, Ind.
CHICAGO, ILL
Detroit, Mich.

St. Louis, Mo.
Kansas City, Mo.
Butte, Montana
Minneapolis, Minn. .
DENVER, COLO.
Boise, Idaho

Salt Lake City, Utah

SAN FRANCISCO, LAL

Los Angeles, Cal.
Portland, Ore.
Seattle, Wash.
Spokane, Wash.

SALES OPPICES
{Address nearest office)

84 State Street

30 Church Street

. Granitc Building

. . . . . Post Standard Building
. . . . . . Ellicott Squarc Building
Malley Building

Witherspoon Building

Electrical Building

. . . . . . Trust Building
. . . . . Charleston National Bank Building
Marine National Bank Building

. . Oliver Building

Mutual Building

. Empire Building

Brown-Marx Building

. . Grand Building

. Maxson Blanche Building

. . Provident Bank Building

Columbus Savings & Trust Building

. . Citizens Building

. James Building

Randolph Building

Stahlman Building

Traction Tcrminal Building

. Monadnock Building

. Ma)estxc Buxldmg (Office of Soliciting Agent)
Wainwright Building

Dwight Building

. Electric Building

410 Third Ave., North

First National Bank Building

Idaho Building

. Newhousc Building

. Nevada Bank Building

124 West Fourth Street

Electric Building

. . . Colman Building
. . . . . . . . Paulsen Building

For TExAs and OKLAHOMA Business refer to
General Electric Company of Texas,

Dallas, Tex.
El Paso, Tex.
Houston, Tex.

Oklahoma City, Okla

. Lamar & Caruth Sts.
Chambcr of Commerce Building
Chronicle Building

. . Insurance Building

FOREIGN SALES OFFICES

Schencctady, N. Y., Foreign Dept.
New York, N. Y., 30 Church St.
London, E. C., England, 83 Cannon St.

For all CANADIAN Business refer to
Canadian General Electric Co., Ltd., Toronto, Ont
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The Electrical Equipment of the Detroit River Tunnel 4834—13

form and dimensions for both straight work
and special work, such as inclines, etc., will
be seen in Figs. 10 and 19. The brackets for
supporting the third rail are of malleable iron.

The third-rail insulators are of vitrified
and glazed porcelain. The specifications call
for an insulation resistance of 10 megohms
from hook-bolt slot to rail slot after immer-
sion in water for 72 hours, and an insulation
resistance of not less than 0.20 megohms
when subjected to a precipitation of 2§ in.
of water per minute. A compression test of
85,000 Ib. and a tensile strength of 1400 Ib.
are also called for, in addition to an impact
test. The latter consists of dropping a 34
lb. steel ball from a height of 30 in. The
insulator standing 100 such blows is rated as
100, and others according to the number of
blows withstood. Test insulators are taken
from each delivery, and none are accepted that
show fracture after less than 40 blows. The
insulators are of Ohio Brass manufacture.

The third-rail jumpers are inclosed in
lengths of iron pipes buried in the ground
with the ends brought above the surface by
a curvature which will permit of drawing the
cables with ease. This pipe is held in position
against wooden anchor posts by means of
U-bolts. A cast iron flange screwed to the
end of the pipe furnishes a steady and level
support for the lower half of the semi-porce-
lain cover. The end of the cable is insulated
and held in position and moisture is excluded
by a split bushing made of hard maple and
by filling the annular space between the
cable and porcelain with an insulating com-
pound. Finally this compound is retained
and the cable held in a central position by a
metal flange screwed to the copper terminals
soldered to the end of the cable. The whole
is protected from mechanical damage and
weather by the upper half of the semi-
porcelain cap. All these details will be seen
by reference to Figs. 11 and 20, part of which
also show the cable terminal details between
the jumpers and third rail.

The clearances of the third rail are as
follows: On tangents and curves of over 800

ft. radius the distance between the center
line of the third rail to the inner edge of the
nearest track rail is 2 ft. 414 in., while on
curves of 800 ft. radius and less it is 2 ft.
614 in., while the distance between the under
surface of the third rail and the upper surface
of the track rails is 234 in.

Locomotives

At present there are six electric locomotives
in service. They were designed and manu-
factured by the General Electric Company,
and the Schenectady Works of the American
Locomotive Company built the mechanical
equipment. These locomotives have attracted
general attention owing to the fact that they
are the most powerful direct current machines
ever constructed, so far as tractive effort is
concerned. They were designed for hauling
both freight and passenger trains through the
tunnel, and also for switching service in the
yards. They are of an articulated design of
the 0-4-4-0 type, weigh 200,000 1b., and
are equipped with four GE-209 motors.
The specifications call for units capable
of handling an 1800 ton trailing load
from one yard to the other and negotiat-
ing a 2 per cent. grade when two locomo-
tives are operated in multiple unit, and of
performing this service continuously with a
15 minute layover at each end. It is of
interest to note that the locomotives are
performing this service in a most satisfactory
manner. The actual grades on which they
are operating are 2 per cent. on the Detroit
side, extending for a distance of 4000 ft.;
114 per cent. on the Windsor side for a
distance of 7500 ft., and an approximately
level extension into the yards. Fig. 4 shows
the appearance of these locomotives, and Fig.
19 shows the principal dimensions.

The GE-209 motors are standard box
frame commutating pole units rated at
approximately 300 h.p. each. Single reduc-
tion gearing is used, the gear ratio being
4.37 and the driving wheels 48 in. in diameter.
This type of motor is illustrated in Fig. 21.
When working at a maximum capacity the
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The Electrical Equipment of the Detroit River Tunnel 4834-23

When the battery is discharging and this
load-limit device is actuated, additional load
is thrown on the motor-generator sets, and
when the battery is charging and the load-
limit device is actuated the load is removed
from the motor-generator sets, but this
device, like the load-limit control of the
motor-generator sets, does not come into
operation until certain limits have been
rcached. At all other times the regulating
apparatus and the battery preserve practi-
cally constant load on the lines from the
Detroit Edison Company.

It is thought that the following details of
the apparatus may be of interest: In the
incoming lines from the Detroit Edison
Company series transformers are inserted and
from these series transformers current is led
to a small rectifier set which consists of a
synchronous motor and a small permutator.
The synchronous motor drives the permutator
in synchronism with the voltage, but in a
reverse direction to the direction of the field
set up by the current from the series trans-
formers. This results in a field which is
fizxed in space so long as the power-factor is
unchanged. The permutator is provided
with two sets of brushes, one practically at
90 electrical degrees to the other, one set
being connected to the field of the counter
machine and the other set connected to a
by-pass circuit. The brushes are so set that
with the normal current flowing from one
set of brushes through the field of the counter
machine no current flows through the by-pass
circuit when the power on the incoming
lines from the Edison Company is at 100
per cent. power-factor. When set in this
way a change in power-factor on the incoming
lines without a shift of current will cause the
current supply from the permutator to the
field of the counter machine to be reduced and
the current to flowin the by-passcircuit,and by
proper adjustment of the resistanee of the two
paths the current flowing through the counter
machine field is at all times proportional to
the current multiplied by the power-factor on
the incoming lines from the Edison Company.

From the counter machine armature a
circuit extends to and includes one field of
the exciter and the armature of the bucker,
this bucker being a machine designed to
generate constant voltage irrespective of the
direction and amount of current through its
armature and provided to furnish a constant
opposing force for the regulation to work
against. The voltage of this bucker is equal
to the voltage of the counter machine when
the normal load is on the incoming lines, and
any change in load on the incoming lines wiil
cause current to flow from the counter
machine or to the counter machine through
the exciter field, depending on whether the
load is increased or decreased. From the
exciter armature a circuit extends to the
booster field and includes a reverse series
winding on the exciter. This winding cuts
down the exciter voltage when current flows
to the booster field, thus permitting an ab-
normal voltage to be obtained from the
exciter and applied to the booster field as
long as required, or until current begins to
flow through the booster field circuit, when
this voltage is cut down in proportion to the
current flow to the booster field. The wiring
details of this apparatus are shown in Fig. 29.

In this plant the time which is required
to reverse the booster from approximately
80 volts in one direction to approximately
80 volts in the other direction, with normal
voltage applied to its terminals, is approxi-
mately 414 seconds. By using the differ-
ential exciter voltage as high as 300 volts
can be impressed on the booster field, which
is wound for approximately 20 volts. The
result is that the response of the booster is
enormously quickened, and this excess voltage
is cut down exactly as desired, so that at no
time does an excessive or abnormal current
flow through the booster field. Means arc
provided whereby the average load supplied
by the Detroit Edison Company can be
changed at will to accommodate this system
to different schedule conditions. Means are
also provided whereby the regulation can be
changed from 714 per cent. to 33 1/3 per



















































GENERAL ELECTRIC COMPANY
4885-16  Electrically-Driven Pumps

THEORETICAL HORSE POWER REQUIRED TO RAISE
WATER TO DIFFERENT HEIGHTS

Gallons FEET ELEVATION
per Min. 5 10 15 20 25 30 35 40 15 50 60
5 .006 012 019 025 031 037 044 .05 .06 .06 .07
1(_) 012 025 .037 .050 .062 075 .087 .10 .11 12 .15
15 019 .037 056 075 094 112 .131 .15 17 .19 22
20 .025 050 075 .100 125 .150 175 .20 .22 .25 .30
25 031 .062 093 .125 .156 187 219 .25 .28 .31 .37
30 .037 .075 112 .150 187 .225 .262 .30 .34 .37 45
35 043 .087 .131 175 219 .262 .306 .35 .39 44 .52
40 .050 .100 .150 .200 .250 .300 .350 40 45 .50 .60
45 056 112 .168 225 .281 .337 .394 45 .51 .56 .67
50 .062 .125 .187 .250 312 375 437 .50 .56 .62 75
60 075 .150 225 .300 .375 450 .25 .60 .67 .75 .90
75 .093 187 .281 375 469 .562 .656 .75 .84 .94 1.12
90 112 225 337 450 .562 675 787 .90 1.01 1.12 1.35
100 125 .250 375 .500 .625 .750 875 1.00 1.12 1.25 1.50
125 156 312 469 .625 781 937 1.094 1.25 1.41 1.56 1.87
150 .187 375 .562 .750 937 1.125 1.312 1.50 1.69 1.87 2.25
175 .219 437 656 875 1.093 1.312 1.531 1.75 1.97 2.19 2.62
200 .250 .500 750 | 1.000 1.250 1.500 1.750 2.00 2.25 2.50 3.00
250 312 625 937  1.250 1.562 1.875 2.187 2.50 2.81 3.12 3.75
300 375 750 1.125  1.500 1.875 2.250 2.625 3.00 3.37 3.75 4.50
350 437 875 1.812 1.750 2.187 2.625 3.062 3.50 3.94 4.37 5.25
400 .500 1.000 1.500 2.000 2.500 3.000 3.500 4.00 4.50 5.00 6.00
500 625 1.250 1.875 2.500 3.125 3.750 4.375 5.00 5.62 6.25 7.50
Gallons FEET ELEVATION
per Min. 75 90 100 125 150 175 200 250 300 350 400
5 .09 1 .12 .16 .19 .22 .25 .31 37 44 .50
10 .19 .22 .25 .31 37 44 .00 .62 75 87 1.00
15 .28 .34 37 47 .56 .66 75 .94 1.12 1.31 1.50
20 .37 45 .50 .62 .75 87 1.00 1.25 1.50 1.75 2.00
25 47 .56 .62 .78 .94 1.09 1.25 1.56 1.87 2.19 2.50
30 .56 .67 75 .04 1.12 1.31 1.50 1.87 2.25 2.62 3.00
35 .66 .79 .87 1.08 1.31 1.53 1.75 2.19 2.62 3.06 3.50
40 75 .90 1.00 1.25 1.50 1.75 2.00 2.50 3.00 3.50 4.00
45 .84 1.01 1.12 1.41 1.69 1.97 2.25 2.81 3.37 3.94 4.50
50 .94 1.12 1.25 1.56 1.87 2.19 2.50 3.12 3.75 4.37 5.00
60 1.12 1.35 1.50 1.87 2.25 2.62 3.00 3.75 4.50 5.25 6.00
75 1.40 1.69 1.87 2.34 2.81 3.28 3.75 4.69 5.62 6.56 7.50
90 1.68 2.02 2.25 2.81 3.37 ©.94 4.50 5.62 6.75 7.87 9.00
100 1.87 2.25 2.50 3.12 3.75 4.37 5.00 6.25 7.50 8.75 10.00
125 2.34 2.81 3.12 3.91 4.69 5.47 6.25 7.81 9.37 10.94 12.50
150 2.81 3.37 3.75 4.69 5.62 6.56 7.50 9.37 11.25 13.12 15.00
175 3.28 3.94 4.37 5.47 6.56 7.66 8.75 10.94 13.12 15.31 17.50
200 3.75 4,50 5.00 6.25 7.50 8.75 10.00 12.50 15.00 17.50 20.00
250 4.69 5.62 6.25 7.81 9.37 10.94 12.50 15.72 18.75 21.87 25.00
300 5.62 6.75 7.50 9.37 [ 11.25 13.12 15.00 18.75 22.50 26.25 30.00
350 6.56 7.87 8.75 | 10.94 13.12 15.31 17.50 21.87 26.25 30.62 35.00
400 7.50 9.00 10.00 |12.50 |15.00 17.50 20.00 25.00 30.00 35.00 40.00
500 9.37 |11.25 12.50 | 15.62 18.75 21.87 25.00 31.25 37.50 43.75 50.00

The theoretical horse power required to elevate water is found by multiplying the gallons pumped
per minute by the total lift (including friction) in feet, and dividing by 4000. A close approximation of
the actual horse power required for 100-foot lift 1s 1.7 times the theoretical; for 200-foot lift, 1.45 times;
and for 300-foot lift, 1.3 times, for triplex pumps; for deep well pumps, double the theoretical power for
safe estimates.
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FRICTION OF WATER IN PIPES
FRICTION LOSS IN POUNDS PRESSURE PER SQUARE INCH FOR EACH 100 FEET OF LENGTH
IN DIFFERENT SIZE CLEAN IRON PIPE, DISCHARGING GIVEN QUANTITIES PER MINUTE

Gallons SIZES OF PIPES—INSIDE DIAMETER
er . . . . .
I&in. 3{in lin. |1%in.|1%in.| 2in. {2%in.| 3in. 4in. Sin.|6in.|7in.|8in. 10 in.,(12 in.|14 in.[16 in.[18 in.|20 in.
5 3.3 .84 31 .12 .03
10 113.0 | 3.16| 1.05 47 12 03
15 1287 | 6.98 2.38 97 27 06
20 |50.4 112.3 4.07 1.66 42 13 03
25 |78.019.0 6.40 2.62 .67 21 .10 ..
30 27.5 9.15 3.75 91 .30 12 .03
35 37.0 | 12.4 5.05 1.26 .42 14 05
10 48.0 | 16.1 6.52 1.60 .31 17 06
45 .. 1202 8.15 2.01 .62 27 07
50 21.9 10.0 2.44 .81 35 09! .03
75 56.1 22.4 5.32 1.80 74 21| .06 03

100 .. 39.0 9.46 | 3.20 | 1.31 33 12| .05

125 11.9 4.89 1.99 ol .17 07

150 21.2 7.0 2.85 69 .25 10 02

175 28.1 9.46 3.85 95| .34 14 03

200 37.5 12.47 5.02 1.22] 42| .17 | .0% | .03 01

250 . 19.66 7.76  1.89/ .63| .26 | .13 i .07 03 01

300 28.06 | 11.2 2.66; .93 .37 .18 .09 04

350 . 15.2 3.65] 1.28 | .50 | .25 | .12 05 02

400 19.5 4.73] 1.68 | .65 32| .16 06

150 25 6.01;2.10 | .81 { 42| .20 .07 .03 .. .. ..

500 30.8 7431250 96 | 49| .25 .09 .04 |.017 | .009 | .003

600 106 | 3.45 | 1.72 | .86 1 .348 .13 .05 |.024| .. ..

750 ..o (o040 (221 F1IT | L33 .18 .08 |.038 ] .. .. ..
1000 9.60 [3.88 11.91 { .94 .32 .13 ].062|.036 .02 |.012
1250 .. .. .. .. .. .. .. .. .. .. .. 11.46 19 .20 .. .. ..

1500 .. .. .. .. .. .. .. .. .. .. .. 1209 .70 .29 |.133{.071 ;.040 ..
1750 .. .. .. .. .. .. .. .. .. .. .. .. 95 .38 .. .. .. .

2000 .. .. .. .. .. .. .. .. .. .. .. .. 123 49 [.234].123 |.071 .042
2500 .. .. .. .. .. .. .. .. . .. .. .. .. .77 | .362 | .188 | .107 ..

FRICTION OF WATER IN ELBOWS
DISCHARGING GIVEN QUANTITIES OF WATER PER MINUTE THROUGH DIFFERENT SIZE
CLEAN ELBOWS. CALCULATED FROM WEISBACH’S FORMULA FOR SHORT BENDS
WITH RADIUS EQUAL TO THE RADIUS OF THE PIPE

Gallons! SIZES OF ELBOWS
per
Min. | Syin. | lin. [14in 1lpin. 2in. | 234in. 3in. [3%in. 4in. |Sin. 6in. Tin. 8in. 101in.12 in. 14 in.18 in.
5 | .07 | .027 | .008
10 | .28 | 093 031 .
Is 1 63 | 2121 069 .01 -
20 | Ll2 | 376 | 123 069 ..
25 | 174 | 585 | .191 108 .038
30 845 | .278 157 .033 | ..
35 L15 | 380 215 .076 | .037
10 15 495 278 093 | 049 ..
15 626 352 125 | .062 .02
50 Y7 43 53| 08 032 | DR
60 LIl 62 .22 | 112 044 | .026 015 | .006
70 132 .86 304 .148 06 | .035 021 | 009
75 174 98 35 | 172 072 | .04 021 | o]
80 | . .| 198 111 392 | 196 08 | 044 1027 012
9 | .. - IR O S 248 104 | .06 035 011 ..
100 | .. . .. .. 6l2 | 32 128 | 068 .043 .017 .008
125 | . - - oy er 8 2 12067 027 013 ..
150 139 | 685 286 .16 096 030 .019 .01
175 | - - ) .. 935 300 218 132 033 .026 .014
200 | - - o . | 128 512 272 172 068 .032 .02 | ..
250 | .. - .. . - |8 446268 109 .032 .029 | .017 ..
300 | - - - - < L1464 384 (136 076 .032 | .025 ..
350 | - i, i, - - - 88 330 215 .103 .057 | .031 ..
400 | L. ., i - - - .. LO0% 688 272 128 08 | .041 ..
450 | .. - - - - - - - 870  .352 170 .094 | 057 .03 ..
500 | .. . . . . - .. - 107 436 .20 .116 | .068 .028 .016
750 | .. - - I i, - - - - 970 470 .260 | .156 .063 .031 ..
1000 | .. - - . - i, i, . .. L74 832 464 | 272 112 .06: .033
1100 | 0 o i, i, - - - - .. L0453 .575| 1329 1127 063 .010
1250 | .l - - i, - - - i, < .. 131 728 433 175 086 .032
1500 | .. . . .. . - - . S .o .. 81 ] 624252 124 074
2000 | . - - - . - - - o .o .o .. 11055 436 1205 .131 .30
2200 | . - - - . - . - <. o |1308 513 252 (139 066
25 - o ., - . i - - - < ... |168 68 1327 (206 .078
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INFORMATION REQUIRED FOR ESTIMATES

It is essential in order to secure the most serviceable apparatus, that the following information be

furnished. Conditions vary so much that preliminary proposals cannot be made until some idea of the
work to be performed is available, but if the customer will give the information indicated, definite figures
can be given promptly.

1.

3]

~1

10.

11

13.

14,

Source of water or other fluid:. ... ..

Character of fluid, whether salt, fresh, clean, dirty, acid, ete.:.. . . - e

If solid matter is contained, state size and character of largest pieces:
Number of pumps required, and pumping capacity desired, in gallons per minute, per hour, or per

day of 24 hours e oL o
State whether the service will be continuous or intermittent:

Total head in feet to be pumped against ... . .. . . . o e e e

Suction lift, if any; also pressure on suction line, if any:

Length and diameter of discharge pipe, and number of turns:....

Length and diameter of suction pipe and number of turns: ..

Character of electric supply, if direct current state voltage: if alternating current state voltage, phase

Form of motor control desired, whether hand-operated, automatic, or if pump is to be controlled

from a distance:..... ... ...

Type of pump desired, horizontal or vertical:... ...

Will pump operate submerged? If not, state method available for priming: ...

GENERAL: Give information in regard to any working conditions which might influence the efficiency

of the pumping set:. .. ... ... .



GENERAL ELECTRIC COMPANY

PRINCIPAL OFFICES, SCHENECTADY, N. Y.

BOSTON, MASS.
NEW YORK, N. Y.
Rochester, N. Y.
Syracuse, N. Y.
Buffalo, N. Y.

New Haven, Conn.

PHILADELPHIA, PA. .

Baltimore, Md. .
Charlotte, N. C.
Charleston, W. Va.
Erie, Pa. .
Pittsburg, Pa.
Richmond, Va. .
ATLANTA, GA.
Birmingham, Ala.
Macon, Ga.

New Orleans, La. .
CINCINNATI, OHIO
Columbus, Ohio
Cleveland, Ohio
Chattanooga, Tenn. .
Memphis, Tenn.
Nashville, Tenn.
Indianapolis, Ind.
CHICAGO, ILL.
Detroit, Mich.

St. Louis, Mo.
Kansas City, Mo.
Butte, Montana
Minneapolis, Minn. .
DENVER, COLO.
Boise, Idaho

Salt Lake City, Utah
SAN FRANCISCO, Cal
Los Angeles, Cal.
Portland, Ore.
Seattle, Wash.
Spokane, Wash.

SALES OFFICES

(Address nearest office)

84 State Street

30 Church Street

Granite Building

Post Standard Building
Ellicott Square Building

Malley Building

Witherspoon Building
Electrical Building

Trust Building

Charleston Nanonal Bank Building
Marine National Bank Building
QOliver Building

Mutual Building

Empire Building

Brown-Marx Building

Grand Building

Malson Blanche Building
Provident Bank Building
Columbus Savings & Trust Building
Citizens Building

James Building

Randolph Building

Stahlman Building

Traction Terminal Building

. Monadnock Building
Ma)estlc Bulldmg (Office of Soliciting Agent)
Wainwright Building

Dwight Building

. . Electric Building

. 410 Third Ave., North

First National Bank Building
Idaho Building

Newhouse Building

. Nevada Bank Building

124 West Fourth Street
Etectric Building

Colman Building

Paulsen Building

For TExas and OxLaHOMA Business refer to

General Electric Company of Texas,

Dallas, Tex.
El Paso, Tex.
Houston, Tex.,

Oklahoma City, Okla. .

Lamar & Caruth Sts,
Chamber of Commmerce Building
Chronicle Building

Insurance Building

FOREIGN SALES OFFICES

Schenectady, N. Y., Foreign Dept.
New York, N. Y., 30 Church St.
London, E. C., England, 83 Cannon St.

For all CANADIAN Business refer to

Canadian General Electric Co., Ltd., Toronto, Ont.
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Meters Suitable for Measuring Flow at

Constant Pressure

In many stations, the temperature and pres-
sure at which steam is delivered are held prac-
tically constant. To meet this condition, the
recording flow meter will be furnished without
the automatic pressure compensating device.

The meters can be adjusted by hand
to give the true rate of flow at the existing
pressure and temperature. If it is desired
to measure the flow at any other temperature
and pressure, the meter must be readjusted
for these conditions. This adjustment is
readily made by properly sctting the com-
pensating weight.

Flexibility of Operation

The Type RS meter may be used to
measure the flow under normal conditions in
any number of different pipe lines in the
PRESSURE RANGE 25 TO 225 LB. GAUGE

QUALITY RANGE 4 PER CENT. MOISTURE
TO 260 DEG. F. SUPERHEAT

WITH AUTOMATIC
PRESSURE CORRECTION
DEVICE

WITHOUT AUTOMATIC
PRESSURE CORRECTION
DEVICE

Cat. No. Pi%g II)rilam. Cat. No. Pipi: D;am.
116151 2 116159 2
1161562 3 116160 3
116153 4 116161 4
116154 6 116162 6
116155 8 116163 8
116156 10 116164 10
116157 12 116165 12
116158 14 116166 14
Cat. Nos. include meter complete with

nozzle plug.

Meters can be furnished for pipes larger
than 14 inches if desired.

Shipping weight 85 1b.

The G.E. Steam Flow Meter 4836—5
plant, it being necessary only to provide
cach pipe with a nozzle plug of the proper
length to which plug the meter can be con-
nected, and to place on the meter a chart
of the proper range.

Paper Feeds

Meters are furnished with standard paper
feed of three inches per hour, though one
inch or six inches per hour feed can be
supplied.
Finish

The interior and working parts of the meter
are finished in dull black and nickel; the
casc is finished in dull black with glass front.

Weight

The meter weighs complete 55 1b.
Dimensions

23 in. by 9 in. by 13 in.

ADDITIONAL NOZZLE PLUGS FOR USE WITH
THE TYPE RS RECORDING STEAM
FLOW METER

Cat. No. Diameter of Pipe

in Inches
103541 2
103542 -3
103543 4
103544 6
103545 8
103546 10
103547 12
103548 14

Cat. Nos. include two valves, two reser-
voirs and piping between nozzle plug and
IeSCIVOirs.

Nozzle plugs can be furnished for pipes
larger than 14 inches if desired.

Shipping weight 15 1b.

FLOW RANGE

The table on page 6 gives the maximum
and minimum rates of flow in pounds per
hour which can be accurately measured with
different charts and at different pressures,
and qualities, and in pipes of various diam-
cters. If the existing steam pressure is other
than that given in the table, the values for
the maximum and minimum flow can be
closely approximated by interpolation.

If the actual rate of flow of steam to be
metered is more or less than can be accur-
ately measured under the existing conditions
of pressure, quality and pipe diameter,
accurate results can be obtained by inserting
in the steam line a section of pipe of greater
or less diameter in which section the nozzle
plug is installed. This section of pipe should
be 12 pipe diameters or more in length.
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FLOW RANGE TABLE
QUALITY OF STEAM—4 PER CENT. MOISTURE TO 80 DEG. F. SUPERHEAT

STEAM PRESSURE

Pipe 50 Lb, Gauge 100 Lb. Gauge 150 Lb. Gauge 200 Lb. Gauge
Dxiz:]m. Flow in Pounds per Hour
Inches
Max. Min. Max. Min. Max. Min. Max. Min.
o { 2000 500 2000 500 2000 750 2000 750
- 3000 750 3000 750
3 { 4000 1250 5000 1250 6000 2000 8000 2500
5000 1250 6000 1250 8000 2000 10000 2500
6000 2500 10000 3000 10000 4000 | 12000 4000
4 8000 2500 12000 3000 12000 4000 16000 4000
10000 2500 16000 4000
6 { 16000 5000 20000 6000 24000 7500 30000 10000
20000 5000 24000 6000 30000 7500 40000 10000
8 { 30000 10000 40000 12500 50000 15000 50000 15000
40000 10000 50000 12500 60000 15000 60000 15000
( 40000 15000
10 i 50000 15000 60000 20000 80000 25000 80000 25000
60000 15000 80000 20000 100000 25000 100000 25000
12 { 60000 20000 100000 30000 100000 30000 120000 40000
< 80000 20000 120000 30000 120000 30000 160000 40000
80000 30000 120000 40000 120000 40000 160000 50000
14 100000 30000 160000 40000 160000 40000 200000 50000
120000 30000

QUALITY OF STEAM—80 DEG. F. SUPERHEAT TO 200 DEG. F. SUPERHEAT

2 2000 * 500 2000 500 3000 750 3000 750
3 4000 1250 5000 1500 6000 1500 6000 2000
5000 1250 6000 1500 8000 2000

4 6000 2000 8000 2500 10000 3000 12000 4000
8000 2000 10000 2500 12000 3000 16000 4000

6 16000 5000 20000 6000 24000 7500 24000 7500
20000 5000 24000 6000 30000 7500 30000 7500

30000 7500 40000 10000 40000 12500 50000 15000

8 50000 12500 60000 15000
40000 12500 50000 15000 60000 20000 80000 25000

10 50000 12500 60000 15000 80000 20000 100000 25000
o 60000 20000 80000 25000 100000 30000 100000 30000
12 { 80000 20000 100000 25000 120000 30000 120000 30000
80000 25000 100000 30000 120000 40000 160000 50000

14 { 100000 25000 120000 30000 160000 40000 200000 50000

* Special compensating weight necessary. ) ]
Note.—By using a special compensating weight the maximum flow ranges given in this table may
be increased from 2 to 35 per cent. without changing the main steam piping.
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Cat. Nos. include meter complete with
nozzle plug.

Meters can be furnished for pipes larger
than 14 inches if desired.

Shipping weight 70 1b.

ADDITIONAL NOZZLE PLUGS FOR USE WITH
THE TYPE TS INDICATING FLOW METER

Cat. No. Diameter of Pipe

in Inches
103565 2
103566 3
103567 4
103568 6
103569 8
103570 10
103571 12
103572 14

Cat. Nos. include two valves, two tees
and piping between tees and nozzle plugs.
No reservoirs are necessary.

The G.E. Steam Flow Meter 4836-9
Nozzle plugs can be furnished for pipes

larger than 14 inches in diameter if desired.
Shipping weight 15 1b.

FLOW RANGE

The following table gives the maximum
and minimum rates of flow in pounds per
hour which can be accurately measured at
different pressures and qualities, and in
pipes of various diameters. If the existing
steam pressure is other than that given in
the table, the values for the maximum and
minimum flow can be closely approximated
by interpolation.

If the actual rate of flow of steam to be
metered is more or less than can be accurately
measured under the existing conditions of
pressure, quality and pipe diameter, accurate
results can be obtained by inserting in the
steam linc a section of pipe of greater or
less diameter in which section the nozzle
plug is installed. This section of pipe should
be 12 pipe diameters or more in length.

FLOW RANGE TABLE

QUALITY OF STEAM—4 PER CENT. MOISTURE TO 80 DEG. F. SUPERHEAT

STEAM PRESSURE

I;ipe 2 Lb. Gauge 25 Lb. Gauge 50 Lb. Gauge 100 Lb. Gauge 150 Lb. Gauge 200 Lb. Gauge
iam.
in Flow in Pounds per Hour
Inches
Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
2 1840 * 235 * 3000 * 385 * 3860 * 495 * 5090 * 660 * 6130 785 ¢ 2
3 4830 * 585 * 7900 * 955 * 10150 * 1230 * 13400 1770 16100 1535(; lggég 2?36
+ 8700 * 1040 * 14200 * 1700 * 18300 * 2190 * 24200 3150 29000 3470 33100 2300
G 19800 * 2340 * 32300 *  3820*  41500* 4900 * 35200 7080 65800 7800 75000 9200
8 35100 * | 4170 * 57300 * 6820 *  73800%* 8760* 98300 12600 117000 13900 133600 16100
10 55000 * 6500 * 90000 * 10600 * 113000 * 13700 * 153700 19700 183300 21700 209000 25600
12 79500 * | 9300 * 1 130000 * 15300 * 167000 * 19700 * 222000 28300 265000 31200 303000 36800
14 108000 * | 12700 * | 176000 * 20800 * 227000 * 26700 * 303000 38500 360000 42400 412000 50000
—
QUALITY OF STEAM—80 DEG. F, SUPERHEAT TO 200 DEG. F. SUPERHEAT
2 1700 * 227 * 2780 * 370 * 3580 * 476 * 4720 * 627 * 5680 * 55 * 3
3 4350 * 531 * 7100 * 870 * 9140 * 1120 * 12050 * 1470 = 12588 ! 1;;7)8 lgggg lgl’zé
4 7950 * 945 * 13000 * 1545 * 16700 * 1990 * 22000 * 2620 * 26500 3150 30000 37§0
G 18000 * 2130 * 29300 * 3470 * 37700 * 4460 * 49600 * 5880 * 59800 7080 68000 8500
8 32100 * 3788 * 52500 * 6180 * 67400 * 7950 * 88800 * 10500 * 107000 12600 123000 1".])00
10 50300 * 5910 * 82200 * 9660 * 105500 * 12400 * 139000 * 16400 * 167500 19700 166000 "‘7’"00
12 72300 * 8500 * 118000 * 13900 * 152000 * 17850 * 200000 * 23300 * 241000 28300 275000 :3’-(600
14 101000 * 11550 * 165000 * 18900 * 212000 * 24200 * 280000 * 32000 * 337000 38300 381000 16200

* Values are obtained by applying to the meter readings a constant derived from a correction curve.
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various diameters. If the existing steam
pressure is other than that given in the table,
the values for the maximum and minimum
flow can be closely approximated by inter-
polation.

If the actual rate of flow of steami to be
metered is more or less than can be accurately

mecasured under the existing conditions of
pressure, quality and pipe diameter, accurate
results can be obtained by inserting in the
stcam line a section of pipe of greater or
less diameter in which section the nozzle
plug is installed. This section of pipe should
be 12 pipe diameters or more in length.

FLOW RANGE TABLE
LOW PRESSURE

QUALITY OF STEAM—4 PER CENT.

MOISTURE TO 80 DEG. F. SUPERHEAT

STEAM PRESSURE
DI:‘QPX; 10 Lb. Abs. 20 Lb. Abs. 30 Lb. Abs. 40 Lb. Abs.
Inic?'les Flow in Pounds per Hour
Max. Min. Max. Min. Max. Min. Max. Min.
2 304 * 210 * 475 320 585 400 680 * 465 *
3 795 * 525 * 1250 800 1530 1000 1780 * 1160 *
4 1450 * 940 * 2290 1440 2800 1800 3260 * 2100 *
6 3250 * 2100 * 5150 3200 6250 4000 7260 * 4650 *
8 5800 * 3780 * 9150 5750 11150 7200 13000 * 8380 *
10 9100 * 5880 * 14300 8950 17500 11200 20400 * 13000 *
12 13100 * 8400 * 20350 .12800 25250 16000 29400 * 18600 *
14 17700 * 11600 * 28100 17600 34200 22000 39800 * 25600 *
QUALITY OF STEAM—80 DEG. SUPERHEAT TO 200 DEG. SUPERHEAT
2 278 * 190 * 430 290 535 360 610 420
3 720 * 475 * 1140 725 1390 900 1600 1050
4 1310 * 850 * 2060 1300 2520 1620 2900 1890
6 2950 * 1900 * 4650 2900 5680 3600 6530 4200
8 5250 * 3420 * 8250 5230 10100 6480 11600 7550
10 8200 * 5320 * 12900 8130 15800 10100 18200 11800
12 11900 * 7600 * 18700 11600 22900 14400 26250 16800
14 16100 * 10500 * 25100 16000 31100 19800 36600 23100
MEDIUM PRESSURE
QUALITY OF STEAM—4 PER CENT. MOISTURE TO 80 DEG. F. SUPERHEAT
STEAM PRESSURE
leipe 20 Lb. Gauge 35 Lb. Gauge 50 Lb. Gauge 80 Lb. Gauge
iam.
in Flow in Pounds per Hour
Inches
Max. Min. Max. Min. ‘ Max. Min. Max. Min.
2 1100 * 433 * 1300 * 520 * 1490 590 1800 7156
3 2900 * 1090 * 3420 1300 3900 1490 4750 1790
4 5230 * 1950 * 6200 2330 7060 2680 8560 3220
6 11850 * 4330 * 14100 5180 16100 5900 19400 7150
8 21000 * 7800 * 25000 9330 28500 10700 34500 12900
10 33000 * 12200 * 39200 14500 44700 16700 54200 20000
12 47500 * 17400 * 56500 20750 64300 23800 78000 28600
14 64500 * 23800 * 77000 28500 87600 32800 106000 39400
QUALITY OF STEAM—80 DEG. F. SUPERHEAT TO 200 DEG. F. SUPERHEAT
2 990 * 370 * 1180 * 470 * 1340 * 535 * 1630 650
3 2620 * 925 * 3100 1170 3560 1340 4300 1630
4 4720 * 1670 * 5620 2100 6370 2420 7750 2930
6 10700 * 3700 * 12700 4700 14500 5350 17600 6500
8 19000 * 6650 * 22500 8430 25700 9650 31200 11700
10 29800 * 10350 * 35300 13100 40400 15000 49000 18200
12 43000 * 14800 * 50900 18700 58100 21400 70600 26000
14 58500 * 20400 * 69100 25700 79100 29500 96100 35800
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FLOW RANGE TABLE (Cont'd)

HIGH PRESSURE
QUALITY OF STEAM—4 PER CENT. MOISTURE TO 80 DEG. F. SUPERHEAT

STEAM PRESSURE
Pi 75 Lb. Gauge 125 Lb. Gauge 175 Lb. Gauge 225 Lb. Gauge
ipe
Diam. Flow in Pounds per Hour
in
Inches Max. Min. Max. Min. Max. Min. Max. Min.
2 2870 * 700 * 3580 * 870 * 4150 1000 4680 1150
3 7450 * 1750 * 9350 2200 10800 2500 12200 2800
4 13600 * 3150 * 17000 3920 19800 4500 22300 5050
6 30800 * 7000 * 38300 8700 44800 10000 50500 11300
8 54700 * 12600 * 68000 15700 79500 18000 89500 20300
10 86000 * 19600 * 106500 24400 124500 28000 140000 31600
12 123500 * 28000 * 155000 34900 180000 40000 203000 45000
14 167000 * 38500 * 209000 48000 243000 55000 275000 62000
QUALITY OF STEAM—80 DEG. F. SUPERHEAT TO 200 DEG. F. SUPERHEAT
2 2600 * 630 * 3230 * 790 * 3770 920 4240 1050
3 6800 * 1580 * 8450 1980 9850 2300 11100 2550
4 12400 * 2840 * 15400 3560 17900 4150 20300 4600
6 28000 * 6300 * 34800 7900 40600 9200 45700 10500
8 49900 * 11400 * 61700 14300 72000 16500 81000 18400
10 78000 * 17700 * 97000 22200 113000 25700 127000 28600
12 113000 * 25200 * 140000 31700 164000 36600 184000 41000
14 153000 * 34700 * 190000 43500 222000 50500 249000 56200

* Values are obtained by applying to the meter readings a constant derived from a correction curve.

When Ordering Recording Steam Flow
Meters, Type RS or Indicating Steam Flow
Meters, Types TS or FS Always Give the
Following Information:

Cat Nos. of meters desired.

Cat. Nos. of additional nozzle plugs desired.

Approximate maximumsteam flow in pounds
per hour through cach pipe to be metered.

TFor what purposc is stecam in each pipe
metered used?

What is the maximum
pressure in pounds gauge?

and minimum

Continuous Flow Conditions

If stcam is used for continuous flow condi-
tions, heating systems or manufacturing
processes, cte., can the nozzle plug be placed
in a straight vertical or horizontal run of
pipe at least 12 pipe diameters in length?

Periodically Intermittent Flow Conditions

If the steam is to be used for engines, send
a simple sketch showing the plan and cleva-
tion with dimensions of piping, including all
branch mains, from engine to boilers.
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PRINCIPAL OFFICES, SCHENECTADY, N. Y.

SALES OFFICES
(Address nearest office)

BOSTON, MASS.
NEW YORK, N. Y.
Rochester, N. Y.
Syracuse, N. Y.

Buffalo, N. Y.

New Haven, Conn. . .
PHILADELPHIA, PA. .
Baltimore, Md. .

Charlotte, N. C.

Charleston, W.
Erie, Pa.
Pittsburg, Pa.

Va. .

84 State Street

30 Church Street

. . Granite Building
Post-Standard Building
Ellicott Square Building
Malley Building
Witherspoon Building
Electrical Building
Trust Building

Charleston National Bank Building

. Marine National Bank Building

Richmond, Va. .
ATLANTA, GA.
Birmingham, Ala.

Macon, Ga.

New Orleans, La.
CINCINNATI,
Columbus, Ohio

OHIO

Cleveland, Ohio
Chattanooga, Tenn. .
Memphis, Tenn.
Nashville, Tenn.

Indianapolis, Ind.

CHICAGO, ILL.

Detroit, Mich.
St. Louis, Mo.

. Oliver Building
Mutual Building

Empire Building
Brown-Marx Building
Grand Building

Maxson Blanche Building
Provident Bank Building

Columbus Savings & Trust Building

Citizens Building
James Building
Randolph Building
Stahlman Building

Traction Terminal Building

Monadnock Building

Majestxc Buxldmg (Office of Soliciting Agent)

Kansas City, Mo.
Butte, Montana
Minneapolis, Minn. .

DENVER, COLO.

Boise, Idaho

Salt Lake City, Utah
SAN FRANCISCO, CAL
Los Angeles, Cal.

Portland, Ore.
Seattle, Wash.

Spokane, Wash.

For TExas and

OxraHoMA Business refer to

General Electric Company of Texas,
Dallas, Tex.

El Paso,

Tex.

Houston, Tex. . . . . . . . .
Oklahoma City, Okla. .

FOREIGN SALES OFFICES

Schenectady, N. Y., Foreign Dept.
New York, N. Y., 30 Church St.
London, E. C., England, 83 Cannon St.

For all CANADIAN Business refer to

Canadian General Electric Co., Ltd.,

Toronto, Ont.

Wainwright Building
Dwight Building
Electric Building

410 Third Ave., North

First National Bank Building

. Idaho Building
Newhouse Building
Nevada Bank Building
124 West Fourth Street
Electric Building
Colman Building
Paulsen Building

Lamar & Caruth Streets

Chamber of Commerce Building

. Chronicle Building
Insurance Building










