








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.
Syracusg, N. Y., Post-Standard Building.
Burraro, N. Y., Ellicott Square Building.
New Haven, Conn., Malley Building.
PHILADELPHIA, PA., Witherspoon Bldg.
BavrTtimorE, Mp., Continental Trust Building.
CHARLOTTE, N. C., Trust Building.
CHARLESTON, W. Va., Charleston National Bank Bldg.
PirtsBUrG, Pa., Park Building.
RicumonDp, Va., 712 Mutual Building.
ATLANTA, GA., Empire Building.
MaconN, Ga., Grand Building.
NEew OrLEANS, La., Maison-Blanche Bldg.
CINCINNATI, OHIO, Provident Bank Building.
Corumsus, Oulo, Columbus Savings & Trust Bldg.
CLEVELAND, OHio, Citizens Building.
NasHvIiLLE, TENN., Stahlman Building.
INDIANAPOLIS, IND., Traction Terminal Building.
CHICAGO, ILL., Monadnock Building.
DeTroIT, MicH., Majestic Bldg. (Office of Soliciting Agt.)
St. Louts, Mo., Wainwright Building.
Kansas City, Mo., Dwight Building.
ButTe, MoNTANA, Pheenix Building.
MINNEAPOLIS, MINN., 410-412 Third Avenue, North
DENVER, COLO., Kittredge Building.
Sart LAgE City, UTtan, Newhouse Building.
SAN FRANCISCO, CAL., Union Trust Building.
Los ANGELES, Delta Building.
PorTLAND, ORE., Worcester Building.
SEATTLE, WasH., Colman Building.
SPORANE, WasH., Paulsen Building.
For all TExas and ORLAHOMA Business.
General Electric Company of Texas,
Dallas, Texas, Praetorian Bldg.
El Paso, Tex., Chamber of Commerce Bldg.
Oklahoma City, Okal., Insurance Bldg.

FOREIGN:
ForeIGN DEPARTMENT,
Schenectady, N. Y., and 30 Church St., New York, N. Y.
Lonpon OrrIcE, 83 Cannon St., London, E.C., England.

For all CANADIAN Business,
Canadian General Electric Company, Ltd.,
Toronto, Ontario.
















GENERAL ELECTRIC COMPANY

Thomson Watt-Howur Meters with Prepayment Attachiments

The knob, once started with a coin locked in,
cannot be reversed, but must be given a half-
turn to release the coin, which falls through
a tube to the money box below. The coin
is locked in as soon as the knob is moved and
cannot be abstracted except by unlocking the
money box. It is only by turning the knob
that the consumer can obtain credit for his

4716-5

payment. A coin having a thread or wire
attached will operate the mechanism, but the
motion of the actuating handle prevents the
withdrawal of the coin, which generally
passes into the receiving box. Should bits
of string prevent the coin from passing to the
drawer the intended fraud will be readily
detected.

THOMSON WATT-HOUR METERS FOR DIRECT CURRENT WITH FORM 4 SEPARATE
PREPAYMENT DEVICE—TYPE CP

100-120 voLTs, 2 WIRE 200-240 voLTs, 3 WIRE 200-240 voLTs, 2 WIRE
Cat. No. Amps. Cat. No. Amps. Cat. No. Amps.
103224 5 103228 5 103232 5
103225 10 103229 10 103233 10
103226 15 103230 15 103234 15
103227 25 103231 25 103235 25

WITH COMBINED PREPAYMENT DEVICE—TYPE CP3

100-120 voLTSs, 2 WIRE

200-240 voLTS, 3 WIRE

200-240 voLTs, 2 WIRE

Cat. No. Amps. Cat. No.
103236 5 103240
103237 10 103241
103238 15 103242
103239 25 103243

Amps. Cat. No. Amps.
5 103244 5
10 103245 10
15 103246 15
25 103247 25

THOMSON HIGH TORQUE WATT-HOUR METERS FOR ALTERNATING CURRENT WITH FORM
4 SEPARATE PREPAYMENT DEVICE—TYPE IP

100-120 voLTs, 2 WIRE

200-240 voLTS, 3 WIRE

200-240 voLTS, 2 WIRE

Cat. No. Amps. Cat. No. | Amps. Cat. No. Amps.
103511 3 103512 3 103513 3
103248 5 103252 5 103256 5
103249 10 103253 10 103257 10
103250 15 103254 15 103258 15
103251 25 103255 25 103259 25

WITH COMBINED PREPAYMENT DEVICE—TYPE IP3

100-120 vOLTS, 2 WIRE

Cat. No. Amps. Cat. No.
103514 3 103515
103260 5 103264
103261 10 103265
103262 15 103266
103263 25 103267

200-240 voLTSs, 3 WIRE

200-240 voLTS, 2 WIRE
Amps, Cat. No. Amps,
3 103516 3
5 103268 5
10 103269 10
15 103270 15
25 103271 25










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.
Syracuse, N. Y., Post-Standard Building.
Burraro, N. Y., Ellicott Square Building.
New Haven, Conn., Malley Building.
PHILADELPHIA, PA., Witherspoon Bldg.
Bartimore, Mb., Continental Trust Building.
Cuarvorte, N. C., Trust Building.
CrarLEsTON, W. Va., Charleston National Bank Bldg.
PrrrsBurg, Pa., Park Building.
Ricamonp, Va., 712 Mutual Building.
ATLANTA, GA., Empire Building.
Macon, Ga., Grand Building.
New OrLEANS, La., Maison-Blanche Bldg.
CINCINNATI, OHIO, Provident Bank Building.
Corumsus, OH1o, Columbus Savings & Trust Bldg.
CLevVELAND, OHIo, Citizens Building.
NasuviLre, TENN., Stahlman Building.
INpIaNaPoLls, IND., Traction Terminal Building.
CHICAGO, ILL., Monadnock Building.
Detroilt, MicH , Majestic Bldg. (Office of Soliciting Agt.)
St. Louis, Mo., Wainwright Building.
Kansas City, Mo., Dwight Building.
ButTe, MonTaNA, Pheenix Building.
MinneapoLls, MInNN., 410-412 Third Avenue, North.
DENVER, COLO., Kittredge Building.
Sart Lage City, Utas, Newhouse Building.
SAN FRANCISCO, CAL., Union Trust Building.
Los ANGELES, CaL., Delta Building.
PorTLAND, ORE., Worcester Building.
SEATTLE, Wasi., Colman Building.
SPoRANE, Wasn., Paulsen Building.
For all TExas and OkraHoMa Business,
General Electric Company of Texas,
Dallas, Tex., Praetorian Bldg.
El Paso, Tex., Chamber of Commerce Bldg.
QOklahoma City, Okla., Insurance Bldg.
FOREIGN:
Fore1GN DEPARTMENT,
Schenectady, N. Y., and 30 Church St.,,New York, N.Y.
Lonpon Orrice, 83 Cannon St., London, E. C., England.

For all CaANaDIAN Business,
Canadian_General Electric Company, Ltd.,
Toronto, Ontaro.
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Alternating Current Twelve- and Sixteen-Inch Desk and Wall
Bracket Fan Motors

SPECIFICATIONS

FINISH. DMotors are carried in stock with motor body and base finished in black japan;
blades, guards and trimmings in dipped and lacquered brass. Special colored enamel or plated
finishes can be furnished when necessary, at an additional cost. Prices will be quoted upon
application.

SPEEDS. Motors are equipped with four-point regulating switel which provides three
running speeds.

The regulating coil is mounted on a switch base of a speeial material which is an excellent
insulator, and not easily broken. The operating lever passes over a cam which lifts it from one
contact to another, and insures a positive setting of the lever.

RANGE OF OPERATION. All motors are guaranteed to operate on the first and second
speed points, 5% either above or below normal voltage when in any position, and will operate
on low speed at normal voltage.

ADJUSTMENT. The yoke supporting the body is hinged to the base and a stop is pro-
vided to lock it in position. This enables the motor to be readily adjusted for either desk or

bracket use without the addition of any parts.

OSCILLATING FAN MOTORS

General Electric oscillating motors for 1910 are, in appearance, substantially the same as
those of last season, although various improvements have been made in the general design.

MECHANISM. The mechanism is so applied that it does not interfere with the vertical
adjustments, or the change from desk to bracket type, and vice versa. The connecting link can
be attached to the gear at two points, thus providing for two angles of operation. A range of
90 degrees can be obtained, if desired. A knob on the gear spindle enables the oscillating mech-
anism to be instantly thrown in or out of action, while the motor is running.

Oscillating fan motors have, approximately, the same general characteristics as desk motors
of similar rating. The additional power required to operate the oscillating device is but three to
five watts, or approximately one-tenth of the power consumed by an ordinary 16 c.p. lamp.

At full speed the motors will make approximately six complete oscillations per minute.
This rate is considered the most efficient and best suited to general conditions and is uniform

and positive throughout the entire range.
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Direet Current Twelve- and Sixteen-Inch Desk and Wall Bracket
Fan Motors

SPECIFICATIONS

FINISH. DMotors are carried in stock with motor body and Dbase finished in black enamels;
blades, guards and trimmings in dipped and lacquered brass.

Special colored enamel or plated finishes can be furnished when necessary at an additional
cost. Prices will be named upon request.

SPEEDS. Motors are equipped with four-point regulating switch which provides three run-
ning speeds.

The resistance coil is mounted on a switch base of a special material which is an excellent
insulator and not easily broken. 'The opcrating lever passes over a cam which lifts it fromn one
contact to another and insures a positive setting of the lever.

RANGE OF OPERATION. All motors are guaranteed to operate on voltages 109 either
above or below normal rating with the motor in any position.

ADJUSTMENT. The yoke supporting the body is hinged to the base and a stop is pro-
vided to lock it in position. This enables the motor to be readily adjusted for either desk or

bracket use without the addition of any parts.

OSCILLATING FAN MOTORS

General Electric oscillating motors for 1910 are, in appearance, substantially the same as
those of last season, although varicus improvements have been made in the general design.

MECHANISM. The mechanism is so applied that it does not interfere with the vertical
adjustment, or the change from desk to bracket type, and vice versa. The connecting link
can be attached to the gear at two points, thus providing for two angles of operation, the maxi-
mum being 90 degrees. A knob on the gear spindle enables the oscillating mechanism to be
instantly thrown in or out of action while the motor is running.

Oscillating fan motors have, approximately, the same general characteristics as desk motors
of similar rating. The additional power rcquired to operate the oscillating device is but three to
five watts, or about one-tenth of the power consumed by an ordinary 16 c.p. lamp.

At full speed the motors will make approximately six complete oscillations per minute. This
rate is considered to be the most efficient and best suited to general conditions. and is uniform

and positive throughout the entire range.
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Alternating and Direct Current Ceiling and Column Fan Motors

SPECIFICATIONS

SUSPENSIONS. Unless otherwise specified on the order, Style “B” adjustable sus-
pension for 1014 to 12 foot ceilings will be furnished with all Ornamental Type Ceiling Fan Motors.
(For other heights of ceilings see page 28.) Plain Type Ceiling Fan Motors are furnished with
langer, hook and ceiling canopy, but without suspension rod. A table giving the necessary
lengths of suspensions for various heights of ceilings will be found on page 28.

Floor Colummn Fan Motors are furnished comiplete with floor plate and standard holding
blades approximately 714 ft. from floor. Counter Column Fan Motors are furnished complete
with counter flange and standard holding blades approximately 5 ft. from counter.

ELECTROLIER ATTACHMENTS. Al Ceiling and Column Fans are wired for two or
four lights. Catalogue numbers do not include sockets or any other electrolier fittings, Short
nipples permitting the attachment of sockets will be furnished with all ceiling and column fan
motors at 50 cents per set of four, if desired.

RANGE OTF VOLTAGE. Alternating Current, 105 volt, 50 and 60 cycle motors are designed
to operate within a range of 100 to 110 volts.

115 volt, 50 and 60 cycle motors are designed to operate within a range of 112 to 120 volts.

220 volt, 50 and 60 cycle motors are designed to operate within a range of 210 to 230 volts.

110 volt, 25 cycle, and 120 volt, 40 cycle motors are designed to operate satisfactorily on cir-
cuits having a variation of 59, above or below normal, but the sum of the two variations should
not exceed 5%.

Direct Current Motors can be operated satisfactorily on circuits the voltage variation of
which is not more than 109 above or below the rated voltage.

RANGE OF FREQUENCIES. Motors can be furnished for use on 25, 40, 50 and 60
cycle circuits, but will not be furnished for higher frequencies. They can be operated satis-
factorily on frequencies having a variation of 5%, above or below normal, but the sum of the
variations should not exceed 59%.

SPEEDS. A.C. Plain Type Ceiling and Column Motors are equipped with a three-point
regulating switeh which provides two running speeds. Ornamental Type Ceiling and Column
Motors are equipped with a four-point regulating switch which provides three running speeds.

D.C. Plain Type Ceiling and Column Motors are furnished for one speed only and are
equipped with a starting and stopping switch. Ornamental Type Ceiling and Column Motors
are furnished for single and three speeds. Single-Speed Motors are equipped with starting and
stopping switeh which provides one running speed only. Three-Speed Motors are equipped
with four-point regulating switch which provides three running speeds.

BLADES. All motors are equipped with four blades.

Two-blade motors can be furnished whenever desired at same price as four-blade.
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Suspensions

Japanned Iron Pipe for Plain Type Ceiling Fan Motors

Height of Length of Pipe Height of Length of Pipe
Ceiling Over all Price Ceiling Over all Price
814 ft. 314 in. $0.15 1314 ft. 5 ft. 3in. $0.90
9 fi. 914 in. 15 14 ft. 5 ft. 10 in. .90
914 ft. 1514 in. .30 1415 ft. 6 ft. 3in. 1.05
10 ft. 2114 in. .30 15 ft. 6 ft. 10 in. 1.05
1014 ft. 2 ft. 8in. 45 1514 ft. 7 ft. 3in. 1.20
11 ft. 2 ft. 10 in. 45 16 ft. 7 ft. 10 in. 1.20
1115 ft. 3ft. 8in. .60 1614 ft. 8 ft. 3in. 1.35
12 ft. 3 ft. 10 in. .60 17 ft. 8 ft. 10 in. 1.35
1214 ft. 4 ft. 38 in. 75 1714 ft. 9ft. 3in. 1.50
13 ft. 4 ft. 10 in 75 18 ft. 9 ft. 10 in. 1.50

When lengths above specified are used the switch handle of the motor will be approximately
714 {t. from the floor.

Adjustable Suspensions for Ornamental Type Ceiling Fan Motors

Length Ileight When Furnished  YWhen Furnished

Style of Hanger of Ceiling With Motor Without Motor
A 19 to 28 in. 10 tol1ft. ..... $3.00
B 24 to 40 In. 1014 to 12 ft.  ..... 3.00
C 42 to 76 in. 12 to 15 ft. $1.50 4.50
D 60 to 112 in. 15 to 18 ft. 3.00 6.00

The suspensions specified above for various ceiling heights may be adjusted so that the switch
handle of the motor will be approximately 714 ft. from floor.

Style B suspensions will be regularly furnishied unless otherwise specified

For ceilings less than 10 ft. in height, a solid suspension with rope casing will be furnished.

Solid Suspensions

Solid suspensions covered with rope casing may be furnished with Ornamental Type Ceiling
Motors in place of adjustable suspensions, if desired. For ceilings higher than 12 ft. an additional
charge of 75 cents per foot, or fraction thereof, of extra length required of solid suspension with
casing will be made.
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Supply Parts for Alternating and Direct Current Eight-Inch Desk
and Wall Bracket Fan Motors

In ordering give name of part, rcfercnee letter and serial number of motor.

List Price

Fan guard complete $1.25
Guard clamping screw . per 100 .50
Guard support with screw . per 100  5.25
TFan complete L. .. 75
Set screw for fan . per 100 .35
Basc with bushing. . . . 1.25
Soft rubber bushing for base per 100 2.50
Frame—A.C. . . 1.00
Cap with bearing complcte—A.C. 2.10
Cap with bearing complete—D.C 2.25
Frame—D.C. 1.00
Field complete of A.C. motors
60 cycle 110 volt 1.50
GO cycle 220 volt 6.50
40 cycle 120 volt 6.00
25 cycle 110 volt . 6.25
Armature complete—A.C. 3.00

Armature shaft washer. per 100 .35

Armature complete—D.C.

110 volt +.00

220 volt 5.00
Commutator . . . . .. .90
Tield complete—D.C.

110 volt . . . 3.50

220 volt . . . . . . .. 450
Field coils for D.C.

110 volt per set  2.00

220 volt per set  3.00
Regulating switch complete with coil—A.C. 1.50
Regulating coil only—A.C. . R .. .85
Switch blade . .. R, . .10
Binding post with nut and washer . S )

Ba
Ca
Da
Ea

Fa

IIa

Va
Wa
Xa
Ya
Za

List Price
$1.00
per 100 .50

Bearing .

Screw for bearing and guard support .

Oil wick collar . . . . . .. .08
Bearing nut per 100 2.00
Shaft bearing . . . . .10
Bearing spring per 100 2.50
Fibre base plate . . . . . . . .10
Screw for resistance unit per 100 75
Resistance unit for D.C. motor . . .. .25
Regulating switch complete with resistance
unit—D.C. .. . . . . . S5
Switch contact plug with nut and washer . .08
Switch ratchet per 100  1.75
Screw for switch blade per 100 1.00
Switch contact plate per 100 1.75
Brush-liolder cap . . . . .08
Brush-holder . . . . . . .20
Brush . . . . . . . . . .15
Brush spring . per 100 1.50
Set screw for brush-holder . per 100 .75
Oil cup . . . . . . . R .08
Oil wick spring per 100 2.25
Oil wick . . per 100 2.50
Thumb nut for regulating switch screw . . .04

Screw for regulating switch and base

plate . . . per 100 .75
Spacing nut for base plate . . . . . 04
Screw for motor cap per 100 .55
Spacing sleeve for motor cap per 100 1.75
Washer for hinge bolt . . per 100 1.75
Hinge bolt . . . . . . . . .08
Thumbnut for hinge bolt . . . . . .15
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Supply Parts for Alternating and Direct Current Twelve- and Sixteen-

Inch Desk and Wall Bracket Fan Motors

In ordering give name of part, reference letter and scrial number of motor.

Fan guard complcte

127

16" .

Guard clamping screw
Guard supports with cllps

12" .

161/

Fan complete withh set screw (4 blade)

12" .

16//

Fan complete with set screw (G b]ade)

12" .

16"

Set screw for fan
Motor framc

12" and 16” A.C. .

12" D.C.

16" D.C.

Trunnion screw

Guard support screw .

Yoke for oscillator .
Thumb screw for yoke and frame
Set screw for yoke and swive! .
Stud for rocker arm

Thumb screw for yoke and base
Base w;th screws and bushings

12/

16" . .
Soft rubber foot for base per 100
Soft rubber bushing for attaching cord per 100
Soft rubber bushmg for field lead .

Swivel stud .

Swivel stud clampmg screw
Swivel stud set screw .

Yoke for motors except osc111atmg
Motor cap

Cap monogram .

Field complete for A. C. motors

12" 60 cycles 110 volts .

60 cycles 220 volts
40 cycles 120 volts
25 cycles 110 volts
16” 60 cycles 110 volts
60 cycles 220 volts
40 cycles 120 volts
25 cycles 110 volts
Armature complete for A.C. motors.
Armature shaft washers
Regulating switch, less coil
Switch blade .
Switch ratchet .
Support for resistance unit
Switch contact plate .
Switch blade pivot
Resistance unit for D.C. motors
12” 110 volts
220 volts
16” 110 volts
220 volts

pe.r 106

per 100
per 100

pe'r 106

pér 106
pe.r 100

per 100

*State size 12" or 16”.
fState rating and serial number of motor.

List Price
$2.00

3.00
1.00

.30
.50

1.50
2.00

2.00
2.50
.35

3.00
3.00
3.75
.10
1.00
1.00
.10
.04
.05
.10

2.10
2.50
1.75
2.50
2.00
.60
.05
.03
.85
1.25
2.50

7.50
8.50
8.00
9.00
8.50
9.50
9.00
9.50
3.00

.25

.80

.05
1.75

.03
1.75
1.75

.30
40
.30
40

Thirty-three

tla

Ja
*Ka

La
tMa

Armature complete for D.C. motors
12" 110 volts
220 volts
16” 110 volts
220 volts
Commutator
Fibre basc plate .

Screw for base plate per 100
Field coil for D.C. motor
12" 110 volt . per set
220 volt . per set
16” 110 volt . per set
220 volt . per set
a Spur gear

Screw for spur gear and connectmg rod .
Screw with nut for spur gear
Worm gear .

Resistance unit for A.C. motors
Regulating coil for A.C. motors . .
Screw for regulating coil per 100
Spacing slecve for regulating coil screw per 100

Nut for regulating coil screw per 100
Swivel for oscillating motor . .
Clamp for oscillating swivel . .
Screw for swivel clamp per 100
Shield for spur gear per 100
Gear case lid per 100
Screw for gear case lid per 100
Gear casc . .
Screw fast’ng gear casein pOSlthl’l per 100
Field wedge—D.C. per 100
Oil cup . . . .
Gear spindle.

Pinion for gear spmdle

Screw for gear spindle

Operating knob complete . .
Set screw for operating knob per 100

Brush-holder comp. with brush and cap per set
Brush-holder cap. . .
Brush-holder terminal clip ‘with screw
Connecting rod

Rocker arm .

Pivot screw for rocker arm

Armature shaft bearing

Oil wick collar

Oil wick .

Oil wick spring

Locking pin for operatmg knob. per 100
Compression spring for operatmg knob per 100
Worm . . . . . .
Brush

Brush spring

Bearing washer for swivel stud

Switch contact plug with nut and washer
Ball for rocker arm
Binding post complete
Cap nut for field stud
Field stud

. pe.r 106
Clamping nut for field stud

per 100

List Price

$5.00
5.50
5.50
6.50
1.00
.08
35

2.75
4.00
3.25
4.25
1.00
.04
.04
.60
.30
1.00
.80
1.75
50
1.75
.85
35
2.50
1.75
.35
1.50
1.75
1.75
15
25
.20
.04
25
21
1.25
.15
.08
.35
.50
.05
.10
0%
.08
.02
1.00
15
.36
.10
.02
.10
.04
.10
.10
.04
175
.50
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Supply Parts for Alternating and Direct Current Ceiling
and Column Fan Motors

In ordering give name of part, refercnce letter and scrial number of motor.

List

Price

Frame, complete with field
Frame .

Single field coil

Single field coil .

Field, complete with coils
Screw for field .

Shaft

Set screw for shaft .

per 100

per 100
Coil clamp per 100
Cover—D.C.

Cover—A.C.

Armaturc

Armature, complete with commutator
Commutator .
Blade holder screw per 100
Switch support

Motor canopy .

Motor canopy .

Ceiling canopy. ..
Set screw for ceiling canopy . per 100
Blade.
Blade-holder P
Blade screw per 100
Switch key

Switch cover

Switch complete

Oil can

Hanger hook

Hanger pin

*TFor A.C. Motor.

. $27.50 $26.00

8.25
.35
1.50
11.00
75
2.10
1.75
75
2.50
3.00
11.00
22.00
2.50
.50
1.50
.80
.80
.80
1.75

v 3
v Or

@
=)

.10
.08

t For D.C. Motor.

§List
Price

1.50
2.00 Ma
Na
Oa
Pa
Qa
Ra
Sa
Ta
Ua
Va

Wa

List Price

Spring cotter for hanger pin
Hanger completc

ITanger insulator

Regulator coil .
Brush-holder cap
Brush-holder complete . .
per 100

Lead clip .

Screw for regulator coil . per 100
Brush . .
Brush spring per 100
Binding post washer per 100
Cover screw . per 100
Soft rubber bushing per 100
Brush-holder set screw . per 100
Lower canopy screw per 100
Binding post, complete . RN
Switch screw per 100
Switch screw washer per 100

Screw plug

Set serew for switch support.

Lead washer for shaft and switch

per 100
per 100

support
Set screw for suspension
Leather washer for bearing .
Upper bearing washer
Ball bearing
Lower bearing washer

Set screw for hanger per 100

§ For Ornamental Motors.
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GENERAL ELECTRIC COMPANY

pipe diameter, temperature and pressure is
found by referring to a curve sent out with
each meter.
Finish
Interior and working parts of the meter are
finished in dull black and nickel. The casc is
finished in dull black and nickel with glass
front and top.
Weight
The meter weighs complete 55 1bs.
Dimensions 23"x9"x13".

FOR MEASURING THE RATE OF FLOW OF
STEAM—PRESSURE 25 TO 225 LBS. GAUGE

WITHOUT AUTOMATIC PRESSURE
CORRECTION DEVICE

WITH AUTOMATIC PRESSURE
CORRECTION DEVICE

CatNe | plies sCaNoo | plihe
108142 2 108150 2
108143 3 108151 3
108144 4 108152 4
108145 6 108153 6
108146 8 108154 8
108147 10 108155 10
108148 12 108156 12
108149 14 108157 14

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

Steam and Adr Flow Meters 4720-5
Meters can be furnished for pipes of larger diame-
ter if desired.

WHEN ORDERING RECORDING FLOW METERS
ALWAYS GIVE THE FOLLOWING
INFORMATION

Cat. No. and type of meter desired.

Cat. Nos. of additional nozzle plugs required.

Nominal pipe diameter at point of inserting
the nozzle plug.

Average maximum and minimum steam pressure
in lbs. gauge.

State whether steam is wet, saturated or super-
heated.

(If wet, give per cent. moisture; if superheated,
give temperature in degrees Fahrenheit.)

Maximum amount of steam flowing through the
pipeinlbs. per hour. (Approximate.)

State whether steam is used for engine, turbine,
heating or manufacturing process.

(If used for engine or turbine, give type and rat-
ing.)

Include a sketch showing plan and elevation of
the piping between the boiler and the apparatus
consuming the steam. Give dimensions. Indicate
on the sketch the point at which you desire to locate
the meter.












GENERAL ELECTRIC COMPANY

FOR MEASURING THE RATE OF FLOW OF

STEAM
*CAT. NO.
Pressure 10-40 Pressure 20-80 | Pressure 75-225 Inches
. lbs. abs. Ibs, gauge. 1bs. gauge. ipe
Dial range 0-260 | Dial range 0-700|Dial range 0-1825  Diam.

Ibs. per sq. in

Ibs. per sq. in.
pipe area

pipe area

Ibs. per sq in.
pipe area

Superheat Scale—49,, Moisture to 260° Fahrenheit

108158 108166 108174 2
108159 108167 108175 3
108160 108168 108176 4
108161 108169 108177 6
108162 108170 108178 8
108163 108171 108179 10
108164 108172 108180 12
108165 108173 108181 14

*Cat. Nos. include meter complete with nozzle plug.
Meter can be furnished for pipes of larger diame-
ter if desired.

WHEN ORDERING (INDICATING) AIR FLOW
METERS, ALWAYS GIVE THE FOL-
LOWING INFORMATION

Cat. No. and type of meter desired.

Cat. Nos. of additional nozzle plugs required.

Nominal pipe diameter at point of inserting the
nozzle plug.

Average maximum and minimum air pressure in
Ibs. gauge.

Steamm and Atr Flow Meters 4720-9

Range of temperature of air and normal tempera-
ture in degrees Fahrenheit.

Maximum amount of air flowing through the
pipe in cu. ft. of free air. (Approximate.)

State for what purpose air is used.

Include sketch showing plan and elevation of the
piping, Give dimensions. Indicate on the sketch
the point at which you desire to locate the meter.

FOR MEASURING THE RATE OF FLOW OF AIR

*CAT. NO.
Pressure 12-35 Ibs. abs. Pressure 10-120 lbs.  Inches
Dial range 0-21 cu. ft. gauge. Dialrange 0-124 Pipe Diam.

at 70° per sq. in. pipe cu. ft. at 70° per sq. in.
area pipearea

Temperature Scale 30° to 210° Fahrenheit

108182 108190 2
108183 108191 3
108184 108192 4
108185 108193 6
108186 108194 8
108187 108195 10
108188 108196 12
108189 108197 14

*Cat. Nos. include meter complete with nozzle plug.
Meters can be furnished for pipes of larger diame-
ter if desired.
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Finish
The meter is finished in black japan and
nickel.

Weight
The meter weighs complete 45 Ibs.

FOR MEASURING THE RATE OF FLOW OF

STEAM
*¥CAT. NO.
Inches
Pipe
Pressure 75-225 Ibs. Gauge. Chart range Diam.

0-1220 Ibs. per sq. in. pipe area

Superheat Scale 49, Moisture to 260° Fahr.

108198 2
108199 3
108200 4
108201 6
108202 8
108203 10
108204 12
108205 14

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

Meters can be furnished for pipes
diameter if desired.

of larger

WHEN ORDERING (INDICATING) STEAM FLOW
METERS, ALWAYS GIVE THE FOL-
LOWING INFORMATION

Cat. No. and type of meter desired.

Cat. Nos. of additional nozzle plugs required.

Nominal pipe diameter at the point of inserting the
nozzle plug.

Average maximum and minimum steam pressure
in 1bs. gauge.

State whether steam is wet, saturated or super-
heated.

(If wet, give per cent. moisture; if superheated,
give temperature in degrees Fahrenheit.)

Maximum amount of steam flowing through the
pipe in Ibs. per hour. (Approximate.)

State whether steam is used for engine, turbine,
heating or manufacturing process.

Steam and Air Flow Melers 4720-11

(If used for engine or turbine, give type and
rating.) .

Include a sketch showing plan and elevation of
the piping between the boiler and the apparatus
consuming the steam. Give dimensions. Indi-
cate on the sketch the point at which you desire
to locate the meter.

NOZZLE PLUGS

POR USE WITH INDICATING
FLOW METERS, TYPE I, FORM F,
POR MEASURING STEAM FLOW

FOR USE WITH RECORDING
FLOW METERS TYPE R, FORM D,
POR MEASURING STEAM FLOW

“Cat.No.  Iiehes Pipe  +CarNo. I lre
103541 2 103549 2
1035642 3 103550 3
103543 4 103551 4
103544 6 103552 6
103545 8 1035563 8
103546 10 103554 10
103547 12 1035565 12
103548 14 103556 14

FOR USE WITH INDICATING
FLOW METERS TYPE I, FORM F,
FOR MEASURING AIR FLOW

FOR USE WITH INDICATING
FLOW METERS, TYPE I, FORM B,
FOR MEASURING STEAM FLOW

*Cat.No.  Igghes fibe  fCar.No.  Iyghes b
103557 2 103565 2
103558 3 103566 3
103559 1 103567 4
103560 6 103568 6
103561 8 103569 8
103562 10 103570 10
103563 12 103571 12
103564 14 103572 14

* Cat. Nos. include separators, valves and piping
between nozzle and separators.

T Cat. Nos. include valves and piping between
nozzle plug and valves; no separators are necessary.

Nozzle plugs for pipes of larger diameter can be
furnished if desired.



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.
SyRrAcUSE, N. Y., Post-Standard Building.
Burraro, N. Y., Ellicott Square Building.
NEew HaVEN, CoNN., Malley Building.
PHILADELPHIA, PA., Witherspoon Bldg.
BALTIMORE, Mp., Continental Trust Building.
CHARLOTTE, N. C., Trust Building.
CHARLESTON, W. Va,, Charleston National Bank Bldg.
P111sBURG, Pa., Park Building.
RicuMmonD, Va., 712 Mutual Building.
ATLANTA, GA., Empire Building.
NEw ORLEANS, LA., Maison-Blanche Building.
CINCINNATI, OHIO, Provident Bank Building.
CoLuMmBus, Onto, Columbus Savings & Trust Bldg.
CLEVELAND, OH1o, Citizens Building.
NasuviLLE, TENN., Stahlman Building.
INDpIANAPOLIS, IND., Traction Terminal Building.
CHICAGO, ILL., Monadnock Building.
DEeTrOIT, MICH., Majestic Bldg., (Office of Soliciting Agt.}
St. Lours, Mo., Wainwright Building.
Kansas City, Mo., Dwight Building.
ButTE, MoNTANA, Pheenix Building.
MINNEAPOLIS, MINN,, 410-412 Third Avenue, North.
DENVER, COLO.,, Kittredge Building.
SALT LakE City, Utan, Newhouse Building.
SAN FRANCISCO, CAL., Union Trust Building.
Los ANGELES, CaL., Delta Building.
PoORTLAND, ORE., Worcester Building.
SEATTLE, WasH., Colman Building.
SPOKANE, WasH., Paulsen Building.

For TExas and OxLaHoMA Business refer to
General Electric Company of Texas,
Dallas, Tex., Praetorian Bldg.
El Paso, Tex., Chamber of Commerce Bldg.
Oklahoma City, Okla., Insurance Bldg.
FOREIGN:
FOREIGN DEPARTMENT,
Schenectady, N. Y., and 30 Church St., New York, N. Y.
LonpoN OFFICE, 83 Cannon St., London, E. C., England.

For all CANADIAN Business,
Canadian General Electric Company, Ltd.,
Toronto, Ontario.













GENERAL ELECTRIC COMPANY

4721A-2 Thomson Direct Current Watthour Meters, Types C-6, C-7 and CQ

The following genecral description applies
also to the Type C-7 meter, which is for use on
circuits of from 500-600 volts.

TYPE C-6

Method of Support

The meter is supported by three lugs,
the upper one of which is key-holed, and the
lower right-hand one slotted. This permits of
rapid and accurate levelling as the top screw
can be inserted and the meter hung thereon
approximately level. The right-hand screw
may then be placed in position and the meter
adjusted as may be required before forcing
the screw tightly home.

Cover

The cover which is slightly domed is
fastened by studs and wing nuts and is
removed directly toward the front. This
obviates the necessity of leaving a space
above the meter sufficient to remove the
cover. The doming of the cover increases its
stiffness and makes it difficult to bend it out
of shape by screwing the sealing nuts down
too tightly or by other means, so that the
cover touches the disk.

Sealing

The meter may be scaled by the wing nuts
that hold the cover in place. A sealing wire
is passed through the wing nuts and their
respective studs, thus necessitating the use of
but one wire. This method of sealing is a
positive preventive of tampering without
detection.

BINDING POSTS AND DUSTPROOF
QUALITIES

The binding posts are situated at the sides
of the meters. It is standard practice to
furnish flexible cable leads provided with
copper terminals for meters of 100 amp.
capacity and above. For meters of lower
capacity, the leading-in wires are fastened
in suitable brass binding posts with set screws.
The leading-in holes are provided with
insulating bushings and cquipped with felt
guards which fit closely about the wires after
insertion and exclude both dust and insects.

The groove which entirely surrounds the
edge of the cover is lined with a cotton felt
strip and the dial window is set in putty
further enhancing its dustproof qualities.

Register

The register is of the four pointer tvpe,
registering directly in kw. hours, in all sizes
up to 80 kw. In meters of capacities of 30
kw. or above, a dial constant of 10, 100, 1000,
etc., is required. By adopting this system the
actual energy unit remains the same in all
sizes, and the reading is obtained by the
addition of one or more cyphers to the indica-
tion of the pointers. The dial face is made of
porcelain having a dull finish. The figures are
large and black, which, with the pure white
background, renders the dial very legible and
minimizes the chances of error in reading.

Bearings

Almost any material of a fair degree of
hardness and capable of receiving a high
polish may be made into a bearing for a
meter, but experience has proved that but
two substances will continue to give satis-
factory operation. These are the Oriental
sapphire and the diamond. It is necessary
that every stone be sclected with the greatest
care, undergo the most severe tests and be
subjected to a most careful cutting, grinding
and polishing to insure a satisfactory bearing.
The stones that are discarded by the General
Electric Company as unfit for use form a very
large proportion of the company’s entire
purchases. The General Electric Company
has but recently perfected a method for
grinding and polishing diamonds in a concave
form, by means of which is secured a surface
unsurpassed even by jewels having a flat
face. Diamond bearings are practically in-
destructible and are very desirable for large
meters.

The cup diamond bearing is furnished in
all Type C-6 meters of capacities of fifty kilo-
watts or above; the sapphire jewels are
furnished in meters of smaller sizes.

All jewel bearings in meters manufac-
tured by the General Electric Company are












GENERAL ELECTRIC COMPANY

47214-6  Thomson Dircct Current Watthour Meters, Types C-6, C-7 and CQ

The friction drag has been reduced to
the lowest possible limits by the intro-
duction of small commutator, gravity brushes,
and an cxceedingly light moving eclement.
This combination of high torque with mini-
mum friction is indicative of the “life with
accuracy’” that must inevitably result.

Accuracy

The Type C-6 meter being a structure
without iron and, therefore, involving no
considerations of magnetic saturation, has a
straight line characteristic throughout its en-
tire range even to the point of physical des-
truction.

For the same reason the meter is not
subject to hysteresis error on direct current
or to wave form or frequency errors on
alternating current circuits.

Changes of temperature do not affect
its accuracy, as the temperature coefficients
of both the motor and the generator elements
are the same; consequently, a decreased
torque due to increased resistance in the
armaturc is at once offset by a correspond-
ingly lessened drag in the disk.

By means of the adjustable shunt ficld
coil the Type C-6 meter may, at the point
of installation, be made to register correctly
on light loads regardless of vibration and
variation of potential from the normal, and
this without affecting full load accuracy.

There is, moreover, a sufficient range of
adjustment to permit of compensation for
friction increase after a period of use. Nor-
mal aging of the commutator is not deleter-
jous, as friction resulting from it quickly
becomes constant. It is advisable to regulate
light load accuracy by means of the shunt coil
rather than by polishing the commutator.

Overloads

The Type C-6 Thomson Watthour Meter
is most liberally rated, and its low losses
permit of operation under heavy overloads
for considerable periods of time without detri-
mental effects, either permanent or temporary.

The magnetic circuit is so constructed
that the meter is not sensitive to short cir-
cuits. The magnets are at some distance
from the field coils, and lying in planes parallel
to the coils, any projected ficld from the coils
is at right angles to the magnetic flux.
Furthermore, the field coils are so necar
together that the stray field effect is reduced
to a minimum.

Capacities

The Type C-6 Thomson Watthour
Meter is manufactured in capacities ranging
from 5 to 600 amperes inclusive, two-wire,
and from 5 to 300 amperes inclusive, three-
wire, and for potentials of 100 to 250 volts.

Meters of like ampere rating but for poten-
tials of 500 to 600 volts are knownas Type C-7.

Connections

The Types C-6 and C-7 meters are furnished
with side connections, the line wires entering
at the left and the load wires at the right.
Both sides of the system are carried through
the meter in all sizes up to and including
50 amperes Type C-6, and 25 amperes Type
C-7. In meters of larger ampere capacitics a
potential tap is used.
Finish

Types C-6 and C-7 meters arc provided
with all metal covers finished in black japan.

TYPE CQ

The Thomson Watthour Meter, Type
CQ, is a Type C-6 meter modified to render it
as far as possible free from errors due to
external magnetic fields. This valuable
characteristic is secured by a special four-pole
field and armature construction.

In external appearance, the Type CQ meter
1s the same as the Type C-6. Since the same
cover, register, bearings, cte., are used in both
meters, the preceding description of the
Types C-6 and C-7 meters applies to the
Type CQ, with the following modifications:

Armature and Field Windings
The field windings are not circular, but are
formed in quadrants to embrace as closely as






GENERAL ELECTRIC COMPANY

47214-8 Thomson Direct Current Watthour Meters, Types C-6, C-7 and CQ
THOMSON WATTHOUR METERS, TYPES C-6, C-7 AND CQ

FRONT CONNECTED, METAL COVER, JAPAN FINISH

TYPE C-6, 100-120 VOLTS, 2-WIRE TYPE C-6, 200-240 VOLTS, 3-WIRE
Cat. No. * Lights Amp. Cat. No. * Lights Amp.
37594 10 5 37604 20 5
37595 20 10 37605 40 10
37596 30 15 37606 60 15
37597 50 25 37607 100 25
37598 100 50 37608 200 30
37599 150 75 37609 300 75
37600 200 100 37610 400 100
37601 300 150 37611 600 150
37602 600 300 37612 1200 300
37603 1200 600
TYPE C-6, 200-240 VOLTS, 2-WIRE TYPE C-7, 500-600 VOLTS, 2-WIRE
Cat. No. * Lights H.P Amp. Cat. No. H.P. Amp.
37614 20 14 5 37624 214 5
37615 40 2 10 37625 5 10
37616 60 3L 15 37626 7V 15
37617 100 7 25 37627 15 25
37618 200 15 50 37628 30 50
37619 300 20 75 37629 50 75
37620 400 25 100 37630 60 100
37621 600 40 150 37631 100 150
37622 1200 80 300 37632 200 300
37623 2400 160 600 37633 400 600
TYPE CQ, 100-120 VOLTS, 2-WIRE TYPE CQ, 200-240 VOLTS, 3-WIRE
Cat. No. * Lights Amp. Cat. No. * Lights Amp.
65275 100 50 65280 200 50
65276 150 75 65281 300 75
65277 200 100 65282 400 100
65278 400 200 65283 800 200
65279 800 400
TYPE CQ, 200-240 VOLTS, 2-WIRE TYPE CQ, 500-600 VOLTS, 2-WIRE
Cat. No. * Lights H.P. Amp. Cat. No. H.P. Amp.
65284 200 15 50 65289 30 50
65285 300 20 75 65290 50 75
65286 400 25 100 65291 60 100
65287 800 50 200 65292 125 200
65288 1600 100 400 65293 250 400

* Rated on basis of 50 watts per lamp.
NoTE.~—Always state normal voltage of circuit.
























GENERAL ELECTRIC COMPANY

PRINCIPAL OFFICES, SCHENECTADY, N. Y.

SALES OFFICES

(Address nearest office)

BOSTON, MASS., 84 State Strect.

NEW YORK, N. V., 30 Church Street.
Syracusg, N. Y., Post-Standard Building.
BurraLo, N. Y., Ellicott Square Building.

New HAvVEN, ConNN., Malley Building.
PHILADELPHIA, PA., Witherspoon Building.
BALTIMORE, Mp., 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., 712 Mutual Building.

ROANOKE, Va., Strickland Building.

ATLANTA, GA., Empire Building.

BIrRMINGIIAM, ALA., Brown-Marx Building.
MacoN, GA., Grand Building.

NEw ORLEANS, La., Maison-Blanche Building.
CINCINNATI, OHIO Provident Bank Building.
CorumBus, 0110, Columbus Savings & Trust Building.
CLEVELAND, OHI10, Citizens Building.
CHATTANOOGA, TENN., James Building.

MEenmpu1Ss, TENN., Randolph Building.

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

DEeTrOIT, M1icH., Majestic Bldg. (Office of Soliciting Agt.)
St. Lours, Mo., Wainwright Building.

Kansas City, Mo., 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., Delta Building.

PORTLAND, ORE., Electric Building.

SEATTLE, WAsH., Colman Building.

SPOKANE, WasH., Paulsen Building.

For TExas and OKLAHOMA business refer to
General Electric Company of Texas,
Dallas, Tex., Pratorian 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.
LonpoN OFFICE, 83 Cannon St., London, E. C., England.

Por all CanapiaN Business,
Canadian General Electric Company, Ltd., .
Toronto, Ontario.






















GENERAL ELECTRIC COMPANY

Regulating Pole Rotary Converters

The following is a list of machines installed and on order:

RATING

HCB—6—500—500—225/300 volts

HCB—14—500—514—245 /260 volts
HCB—8—1000—375—575/600 volts

HCB—10—1000—300—240/300 volts

HCB—12—1000—400—250/275 volts
HCB—10—1500—300—525 /600 volts
HCB—14—1500—214—240/300 volts
HCB—18—2000—166—200/300 volts

The following ratings are standard:

CUSTOMER

Buffalo G.E. Co.

Commonwealth Edison Co., Chicago

Rochester Rwy. and Ltg. Co.

Potomac Elec.-Pwr. Co., Washington,
D.C.

Potomac Elec.-Pwr. Co., Washington,
D.C.

Brooklyn Edison Co.

Schenectady Works

Rochester Rwy. and Ltg. Co.

N. Y. Central R. R. Co.

Indiana Steel Co., Gary, Ind.

HCB—6—300—300—240/300 volts
HCB—8—750—375—240/300 volts

HCB—10—1000—300—240/300 volts
HCB—14—1500—214—240/300 volts
[ICB—18—2000—166—240/300 volts

NO. IN-
STALLED

Lo

o

IO — —

4723-7

NO. ON
ORDER



- 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.

Syracusk, N. Y., Post-Standard Building.
BurraLro, N. Y., Ellicott Square Building.

New HaveN, ConN., Malley Building.
PHILADELPHIA, PA., Witherspoon Building.
BALTIMORE, Mb., Continental Trust Building.
CuarroTtE, N. C., Trust Building.

CHarLESTON, W. Va., Charleston National Bank Bidg.
PITTSBURG, Pa., Park Building.

RicuMoND, Va., 712 Mutual Building.

ATLANTA, GA., Empire Building.

MacoN, Ga., Grand Building.

NEw OrLEANS, LaA., Maison-Blanche Building.
CINCINNATI, OHIO, Provident Bank Building.
Corumsus, O1ro, Columbus Savings & Trust Building.
CLEVELAND, Onio, Citizens Building.

NasnviLLE, TENN., Stahlman Building.
INpIANAPOLIS, IND., Traction Terminal Building.
CHICAGO, ILL., Monadnock Building.

DETROIT, Mici., Majestic Bldg. (Office of Soliciting Agt.)
St. Louls, Mo., Wainwright Building

Kansas City, Mo., Dwight Building.

Burte, Mo~nTaNa, Pheenix Building.

MINNEaPOLIS, MiNN., 410-412 Third Avenue, North
DENVER, COLO., Kittredge Building.

SaLT Lake City, Utan, Newhouse Building.

SAN FRANCISCO, CAL., Union Trust Building.
Los ANGELES, CaL., Delta Building.

PorTLAND, ORE., Electric Building.

SEATTLE, Wasil., Colman Building

SrokaNE, Wasil., Paulsen Building.

For TExas and Oxkranona Business refer to
General Electric Company of Texas,
Dallas, Tex., Praetorian Building.
El Paso, Tex., Chamber of Commerce Building.
QOklahoma City, Okla., Insurance Building.

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

For all CaNapiaN Business,
Canadian General Electric Company, Ltd.,
Toronto, Ontario.



















The following applications are recommended for the sewing machines listed:

Make of Sewing Machine

Advance

Advance

Alliance

Albion

Albion

American

American Union

Avon

Avon

Beacon

Boston

Burdick

Burdick

Capital

Challenge

Chelsea

Crescent Rotary

Crown Crescent

Champion

Climax

Collins

Commonwealth

Continental

Davis D

Davis Rotary

Davis Rotary

Davis UF

Davis UF

Davis VF

Davis VF

Davis Improved (Vertical
feed)

Daytonia

Demorest

Demorest

Domestic

Domestic

Eldredge

Eldredge Rotary

Eldredge Special

Eldredge ‘“ B’ Improved

Eldredge Automatic

Eldredge Automatic

Expert '

Expert

Franklin

Favorite

Fireside

Household

Household

Howard

Howard

Howe No. 1

Howe No. 2

Improved New Companion

Kruse & Murphy

King

Mayflower
Minnesota
Monarch
Montgomery Ward

Style

DH

Auto-
matic

DH
SH
DH
DH
DH

GENERAL ELECTRIC COMPANY

4727-4  Sewing Machine Molors

Rotation
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Make of Sewing Machine

National Seamstress
National Seamstress
Navalle

New Companion
New Companion
New Adelaid

New Boston

New Crown

New Crown

New Daytonia

New Home

New Home

New Home

New Idea

New Ideal

New Rose

New Royal
Norwood

Outlet

Outlet Special
Peerless
Pemberton
Princess Special
Paragon

Pilgrim

Princess

Queen Crescent
Rose

Service

Seigal

Seigal Special
Singer

Singer

Singer Rotary
Shetucket
Standard Rotary
Standard Rotary
Standard Vibrating
Standard Vibrating
Stearling

Steinway (Vibrating)
Sterling

Unique (Davis Style H)
Victory

Velox

Vindex B
Wanamaker
Wanamaker
Wheeler & Wilson
Wheeler & Wilson
White Rotary
White Rotary
White Vibrating
White Vibrating
Wilcox & Gibbs
Wilcox & Gibbs
Will C Free Vibrating
Winner

Yale

Youths’ Companion

Rotation
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NoteE.—Form HC also applies where “H” is indicated.
Form KC also applies where “ K’ is indicated.
Rotation—C.W. indicates clockwise rotation of motor pulley—corresponding to motion o

top of sewing machine handwheel toward the operator.
Rotation—C.C.W. indicates counter-clockwise rotation of motor pulley — corresponding t«
motion of top of sewing machine handwheel away from the operator.












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.
Syracuske, N. Y., Post-Standard Building.
BurraLo, N. Y., Ellicott Square Building.
NEw HAVEN, CoNN., Malley Building.
PHILADELPHIA, PA., Witherspoon Building.
BALTiMORE, Mp., Electrical Building.
CuarLoTTE, N. C,, Trust Building.
CHARLESTON, W. Va., Charleston National Bank Bldg.
P111SBURG, Pa., Park Building.
RicumonND, VA, 712 Mutual Building.
ROANOKE, Va., Strickland Building.
ATLANTA, GA., Empire Building.
MacoN, Ga., Grand Building.
NEw ORLEANS, LA., Maison-Blanche Building.
CINCINNATI, OHIO, Provident Bank Building.
CoLumBuUs, OHio, Columbus Savings & Trust Building
CLEVELAND, OH10, Citizens Building.
CHATTANOOGA, TENN., James Building.
MEexpiis, TENN., Randolph Building.
NasnviLLE, TENN., Stahlman Building.
INDIANAPOLIS, IND., Terminal Traction Building.
CHICAGO, ILL., Monadnock Building
DEetrOIT, MICH., Ma;estxc Bidg. (Office of Soliciting Agt.)
ST. Louxs, Mo., Wamwnght Building.
Kansas CiTv, Mo Dwight Building.
BuUTTE, MONTANA, "Pheenix Building.
MINNEAPOLIS, MINN., 410-412 Thxrd Avenue, North.
DENVER, COLO., thtredge Building.
SaALT LAKE CITY, UTAH, Newhouse Building.
SAN FRANCISCO, CAL., Union Trust Building.
Los ANGELES, CAL., Delta Building.
PORTLAND, ORE., Electnc Building.
SEATTLE, WasH., Colman Building.
SPOKANE, WASH., Paulsen Building.

For TeExas and OkLAHOMA 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.
LonpoN OFFICE, 83 Cannon St., London, E. C., England.

For all CANADIAN Business,
Canadian General Electric Company, Ltd.,
Toronto, Ontario.
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GENERAL ELECTRIC COMPANY

Thomson Single-Phase High Torque Watthour Mecters

The two permanent magnets are fastened
rigidly together and by loosening two screws,
may be removed as a unit from the support-
ing shelf.

Jewels and Pivots

Almost any material if well polished
will give, tuitially, low friction, and, therefore,
prove satisfactory as a bearihg. But for
satisfactory continuous operation this con-
dition of low friction must be maintained,
and to secure this the jewel and pivot must
be of the hardest material and possess the
highest possible polish. The eastern sap-
phire and the diamond have proved to be the
only materials which give satisfactory service
in integrating wattmeters. The greatest care
is exercised in selecting the stones used in
the General Electric Company’s meters, and
they are cut, polished and inspected by
skilled workmen.

The jewel is set in a brass plug which in
turn rests on a compression spring. The
strength of each spring is carefully tested
by a high and low limit gauge and all springs
not within the proper limits are reject-
ed.

The pivots are made from the highest
grade of piano wire, drawn under such
enormous pressure that the finest grain is
obtained. These pivots are glass hardened
and polished.

Rotating Element

The rotating element consists of an alu-
minum disk mounted on a small bronze shaft.
The lower end of the shaft carries a remov-
able steel pivot, while the upper end contains
a suitable worm for transmitting the disk
rotation to the register.

Shipping Device

For protection during shipment or any
subsequent transportation these meters are
provided with a clamping device which holds
the moving element securely, at the same
time lifting it entirely free from the jewel
bearing. This clamping device consists of a

4728-3

brass cap which is normally drawn down and
held by the jewel screw against the force of a
lifting spring. When the cap is drawn down,
the moving element is free to rotate. When
the jewel screw is backed out, the cap is
released, and, because of the spring, lifts
the moving element and holds it firmly.

ELECTRICAL FEATURES
Shielding

These meters are so designed that the
magnetic circuit is practically closed upon
itself, and stray fields which might tend to
demagnetize the magnets are reduced to a
minimum.

The magnets are further protected by
their position; they are some distance from
the coils, and the plane in which they lie is at
right angles to any projected field.

Prevention of Creeping

All General Electric induction meters
are designed so as to prevent “creeping’’ or
rotating on potential alone. The disk con-
tains two small holes placed near the pe-
riphery and diametrically opposite each other.
These holes increase the resistance to the
flow of the eddy currents in the disk. When
these openings are in the neighborhood
of the potential pole, any tendency to rotate
on potential alone is overcome and the disk
is therefore prevented from rotating more
than half a revolution. When current is
flowing in the series coils, rotation of the
disk is in no way affected, nor the accuracy
of the meter impaired.

Light Load Adjustment

Light load accuracy is highly important
in all meters, as a very large portion of the
central station’s revenue is derived from the
individually small, long hour demand of
its customers. That the best results be
obtained, it is essential that means be pro-
vided for controlling light load accuracy, and
the devices used must be simple and con-
venient, as their adjustment should easily
be accomplished by inspectors.
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These meters are provided with a light
load adjustment or starting plate, consisting
of a small sliding rectangular conductor
placed between the potential coil and the
disk. When this rectangular conductor is
moved from its central position in the direc-
tion of rotation of the disk, the torque pro-
duced is positive; if moved in the opposite
direction, the torque produced is negative.
A lever is provided for moving the plate back-
ward or forward over the meter disk, thus
permitting a wide adjustment. The letters
“S” and “F” are cast in the meter frame
close to the lever arm indicating which way to
move the lever for “slow” or “fast.”

TORQUE

The importance of high torque, or turn-
ing moment, is not generally appreciated at
its true value.

A meter should theoretically do no work
except the generation of eddy (Foucault)
currents in the disk. This is possible, how-
ever, only in theory; in practice, two classes
of work are done, first, the generation of eddy
currents, and, second, the overcoming of
friction. The first varies according to the
law of the perfect meter, but friction does not;
hence, variations of friction produce inaccu-
racy. It is obvious that the work done ac-
cording to the law of the meter should be very
large compared with the work which is not,
1.e., friction. The variable factor will then
represent a variation on only a small propor-
tion of the total energy expended.

Reduced to its practical elements this
means that to retain accuracy for a long period
and without depreciation in value, a meter
must be so constructed as to do a relatively
large amount of work in the generation of eddy
currents. In other words, a high torque,
permitting a heavy drag or load, is essential
to permanent and sustained accuracy. The
factor of “Torque per Unit Weight” should
also be of high value, in order that errors
due to friction shall be negligible. Both of
these requirements can be obtained only by

the careful proper proportioning of the various
elements, and have been fully met in the
Thomson High Torque Watthour meter.

MAGNETS

In order that a meter shall record cor-
rectly, the retardation of its moving element
must vary directly with its speed. This
retardation is produced by the mutual reac-
tion of eddy currents generated in the disk
and the magnetic field of the permanent
magnets. It is proportional to the square
of the magnet strength; consequently, a
slight change in the magnet strength will
cause serious inaccuracies of the meter.

The experience of the General Electric
Company, extending over the past twenty
years, has been so complete and thorough
as to guarantee the results in the manu-
facture of permanent magnets. This expe-
rience is the result of an actual commercial
production of more than four million magnets.

ACCURACY ON OVERLOADS

The losses in the meters are extremely
low, hence permit accurate operation on
heavy overloads, even for considerable per-
iods of time, without detrimental effects
either permanent or temporary.

The perfect shielding of the magnetic
circuit, referred to above in relation to stray
magnetic fields, protects the permanent mag-
nets from the usual consequencies of short cir-
cuits, or other sudden current surges.

INDUCTIVE LOAD ACCURACY

Accuracy on loads of low power factor
is essential to an induction meter for general
alternating current service.

Thomson Single-phase Watthour meters
are so designed and adjusted as to secure
the highest possible inductive load accuracy,
and may be relied upon to record true kilo-
watt hours either upon an entirely non-
inductive load, such as incandescent lamps,
or upon a highly inductive load, such as fan
or other motors. '
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THOMSON HIGH TORQUE WATTHOUR METERS—TYPE I
SINGLE-PHASE

FRONT CONNECTED, METAL OR GLASS COVER, JAPAN FINISH

200-240 VOLTS, 40-133 CYCLES, THREE-WIRE 200-240 VOLTS, 40-133 CYCLES, TWO-WIRE
Cat. No. * Lights Amperes Cat. No. * Lights Amperes
33588 12 3 19042 12 3
33589 20 5 51182 20 5
33590 40 10 51183 40 10
51191 60 15 51184 60 15
51192 100 25 51185 100 25
51193 200 50 51186 200 50
51194 300 75 51187 300 75
51195 400 100 51188 400 | 100
51196 600 150 51189 600 150
33586 800 200
33587 1200 300

* Rated on a basis of 50 watts per lamp.
Note.—.Vlways state normal vollage of circuit.

THOMSON HIGH TORQUE WATTHOUR METERS FOR SWITCHBOARD
SERVICE—RECTANGULAR PATTERN

SINGLE-PHASE PRIMARY CIRCUITS—60-133 CYCLES

TYPE 1S-2—CAST METAL CASE TYPE IS-3—GLASS CASE
DULL BLACK FINISH INTERIORS, DULL BLACK FINISH
*1000-1150 VOLTS + 2000-2300 VOLTS *1000-1150 VOLTS 1 2000-2300 VOLTS
Cat. No. Amperes Cat. No. Amperes Cat. No. Amperes Cat. No. Amperes

41429 5 41515 5 41568 5 41576 5
41430 10 41516 10 41569 10 41577 10
41431 15 41517 15 41570 15 41578 15
41432 25 41518 20 41571 25 41579 20
41511 50 41519 30 41572 50 41580 30
41512 75 41520 40 41573 75 41581 40
41513 100 41521. 60 41574 100 41582 60
41514 150 41522 80 41575 150 41583 80

41523 100 41584 100

41524 150 41585 150

* Furnished with potential transformers.
t Furnished with current and potential transformers.
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Curtis Steam Turbine-Generators

LTHOUGH Curtis Steam Turbine-Generators were introduced
less than ten years ago, the capacity sold in America alone
now exceeds one and one-quarter million of kilowatts. These

turbines have been installed in the electric lighting plants of nearly
every large city, because of their

High steam economy at all loads;

Fconomy in floor space and building materials required;

Moderate initial cost and low maintenance expense;

Simplicity of construction; absence of all small clearances;
absence of thrust balancing pistons with their heavy
and uncertain leakages;

Maintenance of efficiency and general durability;

Ability to effectively utilize the large increase of available
energy incident to the use of high steam pressure and
high vacuum;

Ability to use high superheat without mechanical difficulties.

Large Lighting Railway and Power Plants equipped with Curtis
Steam Turbines have shown the highest economy ever obtained, and
the output of industrial and manufacturing plants has been materially
increased. These turbines are built with vertical and horizontal
shafts for high, low and mixed pressures. The latter tyvpes may
be applied to existing plants using reciprocating engines, and in many
cases will double the available capacity with very slight increase in
steam consumption.

The illustrations of Curtis Steam Turbine Plants in this pamphlet
indicate the enormous generating capacity which can be maintained
in a building of comparatively moderate dimensions. They also
illustrate some of the other advantages peculiar to a Curtis Turbine
Station, for example, ample floor space available for auxiliary ap-
paratus; ecasy accessibility to all machinery; perfect provision for
cleanliness and ventilation.

A pamphlet describing the construction and performance of the
Curtis Steam Turbine-Generator in detail will be sent on request.
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LIGHTNING ARRESTERS

In Designing Lightning Arresters, the Engineers of the General Electric Company
Have Considered the Great Variety of Conditions and Phenomena
Produced by Lightning, Including All Effects of Abnormal Voltage.

MULTIGAP LIGHTNING ARRESTERS FOR ALTERNATING CURRENTS

! I \HE lightning arresters described in this
publication were designed after care-
ful consideration of the great variety

of conditions and phenomena produced by
lightning, including all effects of abnormal
voltage. These arresters, designed upon an
elaboration of Prof. Elihu Thomson’s funda-
mental patents, consist of a series of spark
gaps shunted by graded resistances but with-
out series resistance. The advantages pos-
sessed by them are:

1. Uniform voltage discharge over a wide
range of frequency due to graded resistance.

2. Shunting the dynamic current through
resistance.

3. The “breaking back’ action on low fre-
quency surges.

4. Fuse in ground leg of non-grounded
neutral systems.

5. Adjustable gap in each leg shunted by
a fuse.

6. Metallic resistance rods of improved
composition.

7. Durable knurled cylinders of special
alloy.

8. General Electric standard multiplex
connection.

When properly installed they will perform
the following functions:

First. Prevent excessive rises of potential
of a transitory nature between lines as well
as between lines and ground.

Second. Restrain the flow of the dynamic
current across the gaps and extinguish the

arc when normal potential is restored.

*Supersedes No. 4663.
NortE:

Third. Discharge high potentials covering
a wide range of frequency.

The essential elements of the arrester are a
number of cylinders spaced with a small air
gap between them and placed between line and
ground, and between line and line. In opera-
tion the multigap arrester discharges at a
much lower voltage than would a single gap
having a length equal to the sum of the small
gaps.

In explaining the action of multigaps,
there are three things to consider:

1. The transmission of the static stress
along the line of cylinders.

2. The sparking of the gaps.

3. The action and duration of the dynamic
current which follows the spark, and the
extinguishment of the arc.

A spark may be defined as conduction of
clectricity by the air, and an arc as conduction
of electricity by vapor of the electrode.

Distribution of Static Stress along Cylinders.
The cylinders of the multigap arrester act
like plates of condensers in series. This
condenser function is the essential feature
of its operation. When a static stress is
applied to a series of cylinders between line
and ground, the stress is instantly carried
from end to end. If the top cylinder is
positive it will attract a negative charge on
the face of the adjacent cylinder and repel
an equal positive charge to the opposite face,
and so on down the entire row. The second
cylinder has a definite capacity relative to the
third eylinder and also to the ground; conse-

The data in this publication are for the convenience of customers, and every effort is made to avoid error, but this

Company does not guarantee their correctness, nor does it hold itself responsible for any errors or omissions in this publication,

Subject to change without notice.
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on the ends; the resistances are permanent in
value and the inductance is reduced to a
minimum. The rods are designed with a
large factor of safety, and have sufficient heat
absorbing capacity to take the dynamic en-
ergy following transitory lightning discharges.
They are glazed to prevent absorption of
moisture and surface arcing.

DIFFERENCE BETWEEN ARRESTER FOR
GROUNDED Y AND NON-GROUNDED
NEUTRAL SYSTEMS

The connections for a three-phase arrester,
33,000 volts between lines, are shown in the
illustrations on page 3. One illustration
shows the design for a thoroughly grounded
Y system and the other for a non-grounded
neutral system. The latter includes delta,
ungrounded Y, and Y systems grounded
through a high resistance.

The difference in design lies in the use of
a fourth arrester leg between the multiplex
connection and ground on ungrounded sys-
tems. The reason for introducing the fourth
leg 1s evident. The arrester is designed to
have two legs betwecen line and line. If
one line became accidentally grounded, the
full line potential would be thrown across
one leg if the fourth or ground leg were not
present. On a Y system with a grounded
neutral the accidentally grounded phase
causes a short circuit of the phase and the
arrester is reliecved of the strain by the trip-
ping of the circuit breaker. Bricfly stated,
the fourth or ground leg of the arrester is
used when, for any reason, the system could
be operated, even for a short time, with one
phase grounded.

MULTIPLEX CONNECTION

The multiplex connection has been a dis-
tinctive feature of the General Electric Com-
pany’s arresters for several years. It con-
sists of a common connection between the
phase legs of the arrester above the earth
connection and provides an arrester better
adapted to relieve high potential surges
between lines than would otherwise be pos-

sible. Its use also cconomizes greatly in
space and material for delta and partially
grounded or non-grounded Y systems.

FUSE AUXILIARIES

The practice of introducing an auxiliary
adjustable gap between each line wire and its
corresponding leg of the arrester has been
modified in the new design with marked
increase in the sensitiveness of the arrester.
As the gap is necessary, under certain abnor-
mal conditions, it is left on the arrester but
short circuited by a fuse so that it comes into
service only when the fuse blows on account
of an arc between phase and ground or some
similar extremely severe continued strain.
The sensitiveness is also greatly increased
by the addition of a similar shunting fusc
around the adjustable gap in the ground leg
of the arrester. The ground leg is necessary
only when there is an accidental ground of
a phase; ordinarily the increased sensitiveness
is maintained continually.

LOCATION—INSTALLING—SPACING
SETTING OF ADJUSTABLE GAP

Ample wall space should be provided and
plenty of room in front should be left for
the operator. The arresters should be in-
stalled as near as possible to where the lines
enter the building. The following minimum
separation distances, recommended by the
General Electric Company for the past few
years, have proved entirely satisfactory.

TABLE GIVING PROPER SPACE BETWEEN

LIGHTNING ARRESTERS AND FOR SET-
TING ADJUSTABLE GAP

Minimum Distance
Between Centers

Distance in Inches

Max. Between Live Parts

Inches of
G

Volts of Adjacent Phases _ (See Note) ap

7600 8" 28" 1
12250 8" 28" 2
13500 8" 33" %
17000 10" 35" 3
22000 12" 37" 3
27000 18" 48" %
32000 22" 52" 3
37000 26" 56" 3

Nore—If barriers are used the width of barriers should be
added to distances given.
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the surface of the ground and the ground
thoroughly moistened with water. It is
advisable to connect the pipes to the iron
frame work of the station, and also to any
water mains, metal flumes, or trolley rails
that are available.

For the station of ordinary size the follow-
ing recommendation is made. Place three
carth-pipes equally spaced near each outside
wall, making twelve altogether, and place
three extra pipes spaced about 6 feet apart
at a point nearest the arrester.

When plates are placed in streams of run-
ning water, it is much better for them to be
buried in the mud along the bank than to lie
in the stream. Streams with rocky bottoms
are to be avoided except as a last resort.

Whenever plates are placed at any distance
from the arrester it is advisable to drive a
pipe in the earth directly beneath the arrester,
thus making the ground connections as short
as possible. Earth plates at a distance cannot
be depended upon. Long ground wires in a
station cannot be depended upon unless a
lead is carried to the multiple pipe earths
described above.

In view of the fact that it is advisable
occasionally to examine the ground connec-
tions to see that they are in proper condition,
it is desirable to lay out the exact plans of
the location of the ground plates, ground

wires, or pipes, with a brief description of
them, so that at any time the data may be
referred to.

From time to time the resistance of the
ground connections should be measured to
determine their condition. This is very easily
done when pipe grounds are installed, as the
resistance of one pipe can be accurately
determined when three or more pipes are
used. 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 pipe-
carths into two groups and connect each
group to the 110-volt lighting circuit with an
ammeter in series. If there is a flow of about
20 amperes the conditions are satisfactory
provided the pipe-carths are properly distrib-
uted around the station.

For grounding pole lightning arresters on
low voltage distribution circuits, a simple but
satisfactory method is to drive a single § inch
or 1 inch pipeinto the ground at the foot of the
pole, and connect it to the arrester, preferably
with the copper wire. - The wire should be
well soldered to the top of the pipe. The

pipe should be driven to a depth of six to
cight feet and should extend up the pole
about 8 feet to avoid interference with the
ground wire.
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GRADED SHUNT RESISTANCE MULTIGAP LIGHTNING ARRESTERS FOR
ALTERNATING CURRENT CONSTANT POTENTIAL CIRCUITS—UP TO 5700 VOLTS

Voltage of System
Line to Line

Up to 301

301-1200

1201-2300

2301-3000

3001-4150

4151-5700
Up to 301

301-2000

2001-3500

3501-4500

4501-5700
Up to 301
301-1200
1201-2300
2301-3000

3001-4150
4151-5700

Up to 301
301-2000

2001-3500

3501-4500

4501-5700
1200-2000
2001-2600
2601-3500
*2300-*3300
*3301-*4300

Class of System

3-phase A or ungrounded Y

3-phase A or ungrounded Y

3-phase A or ungrounded Y

3-phase A or ungrounded Y

3-phase A or ungrounded Y

3-phase A or ungrounded Y

3-phase grounded Y

3-phase grounded Y

3-phase grounded Y

3-phase grounded Y

3-phase grounded Y

Single-phase ungrounded
Single-phase ungrounded
Single-phase ungrounded
Single-phase ungrounded

Single-phase ungrounded .
Single-phase ungrounded

Single-phase grounded neutral .

Single-phase grounded neutral

Single-phase grounded neutral .

Single-phase grounded neutral .

Single-phase grounded neutral .

Single-phase, one line grounded
Single-phase, one line grounded
Single-phase, one line grounded
Quarter-phase, three wire .
Quarter-phase, three wire .

CAT. NO. ARRESTER

I

|
|
|
|
|
|
|
|

{
{
{
{

[t
b
|
b

Lx ne

3413 single-pole
38126 double-pole
38127 triple-pole

46710 single-pole
77007 double-pole
77008 triple-pole

46712 single-pole
46714 double-pole
46716 triple-pole

75947 single-pole
78472 double-pole
78474 triple-pole

46981 single-pole

78490 triple-pole

3413 single-pole
38126 double-pole
38127 triple-pole
46710 single-pole
77007 double-pole
77008 triple-pole

46712 single-pole
46714 double-pole
46716 triple-pole

75947 single-pole
78472 double-pole
78474 triple-pole
46981 single-pole
3413 single-pole
38126 double-pole
46710 single-pole
77007 double-pole
46712 single-pole
46714 double-pole
75947 single-pole
78472 double-pole
46981 single-pole
78180 double-pole
3413 single-pole
38126 double-pole
46710 single-pole
77007 double-pole

46712 single-pole
46714 double-pole

75947 single-pole
78472 double-pole

46981 single-pole
46712 single-pole
75947 single-pole
46981 single-pole

Station

46711 single-pole
77022 double-pole
77023 triple-pole
45477 single-pole
46713 double-pole
46715 triple-pole
75946 single-pole
78473 double-pole
78475 triple-pole
4698 single-pole
46753 triple-pole

78489 triple-pole

46711 single-pole
77022 double-pole
77023 triple-pole
45477 single-pole
46713 double-pole
46715 triple-pole

75946 single-pole
78473 double-pole
78475 triple-pole
46980 single-pole
46753 triple-pole

46711 single-pol
77022 double-pole
45477 single-pole
46713 double-pole
75946 single-pole
78473 double-pole

46980 single-pole
78479 double-pole

46711 single-pole
77022 double-pole
45477 single-pole
46713 double-pole

75946 single pole
78473 double-pole

46980 single-pole
45477 single-pole
75946 single-pole
46980 single-pole

See page 17
See page 17

Quarter-phase, four wire—treat as single-phase ungrounded.

*Voltage across outside wires.
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GENERAL ELECTRIC COMPANY

4737-6  Electric Hardening Furnace

Size of Stock Procer Wt Time

34" diam. 6" long 1 .32 A
15" diam. 6” long 6 1.92 3

34" diam. 6" long 1 .71 115
34" diam. 6” long 6 4.26 6

1" diam. 6" long 1 1.27 2l
1”7 diam. 6" long 6 7.62 8

When heating a single piece the switch was
not changed, but when heating six picces
simultancously the voltage was increased
as soon as the steel was immersed and again
lowered as the proper temperature
obtained.

The curve (Fig. 6) shows the power re-
quired by this furnace to maintain the bath
constant at various tempecratures, and in
general the amount of power varics approxi-
mately as the surface so that from the figures
given the power required at any temperature
for any size of crucible can be estimated.
From the curve it will be noted that the power
required for temperatures necessary for hard-
ening carbon steel is approximately one-fourth
that required for hardening high speed steel

was

and two sizes of regulating transformers have
therefore been designed for each size of
crucible, so that if a given crucible is to be
used for carbon steel only a much smaller
transformer can be supplied. Both carbon
and high speed steel can be treated in the
crucible when controlled by the larger
transformer, but as a different salt mixture
is required for obtaining the necessary
temperatures, it is preferable, in case both
kinds of steel are to be hardened, to have two
crucibles, one containing a mixture of barium
chloride and potassium chloride in which a
temperature range of from 1200 degrees F. to
1800 degrees F. for the hardening of carbon
steel can be obtained, and the other contain-
ing barium only and in which a range of from
1800 degrees F. to 2400 degrees F. can be
obtained for the heating of high speed steel.
In furnishing two crucibles with one trans-
former, it should, however, be noted that they
cannot be operated simultancously, but two
crucibles are recommended for economy and
for convenience in avoiding the necessity of
changing the bath with a consequent loss of
time and labor and more or less of the salt.




GENERAL ELECTRIC COMPANY

Llectric Hardening Furnace

ADVANTAGES OF THE ELECTRIC
FURNACE

HE Electric Furnace reduces hardening
and tempering to an exact process and
therefore produces uniformly superior

results. The important advantages of the
electric furnace will be evident to the prac-
tical worker who has read the preceeding
pages. These advantages may be summa-
rized as follows:

1. The production and maintenance of
constant and uniform temperature for
hardening any class of steel.

2. The exact knowledge of the temperature
of the steel in its heated condition.

3. The equal and even heating of the
material, and therefore the prevention
of strains with consequent checks and
cracks or the burning off of sharp
edges and points.

4. The prevention of air from striking the
heated tool, thereby avoiding oxida-
tion.

a.  The prevention of foreign matter enter-
ing the bath, thereby avoiding the
pitting of the steel.

6. The obtaining of clean surfaces after
hardening, thus to a considerable
extent making unnecessary any clean-
ing.

The practicability of placing the cooling
bath close to the furnace.

8. Easy operation of the furnace.

9. Reduction of fire risk.

10. Cleanliness.

-1
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Current Adjustment

The standard current adjustment for the direct current Inten-
sified Ar¢ Lamp is 5 amperes (80 V. arc). Lamps can, however,
be furnished to consume as low as 314 amperes (80 V. are) and
as high as 6 amperes (80 V. arc). Inasmuch as the efficiency is
dependent, in a large measure, upon the current density of the
posilive carbon, adjustments lower than 5 amps. are not recom-
mended. The 5 ampere lamp is recommended as a unit embodying
both satisfactory carbon life and efficiency.

Electrode Life

Although small diameter carbons are used (two 6 m.m. upper,
and one 9.5 m.m. lower) operaling at high current densities,
a life of from 80 to 100 hours is obtained from the 5 ampere
(80 V. are) direct current lamp.

Cost of Maintenance

An important factor with any lighting unit is the cost of main-
tenance. With the Intensified Are Lamp this is reduced to a mini-
mum. The cost of carbons is but slightly more than for an ordinary
Enclosed Arec Lamp. The arrangement of inner and outer globes
is such that the expense for globe breakage is practically negligible.

Important

When ordering give the catalogue number of the lamp and
casing and ornament if desired. Also specify kind of outer globe
wanted. Ceiling suspension canopies, chains, etc., are not furnished
unless specified in order.
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Ouler and Inner globes are inlerchangeable, and fit any style
of casing.

It is, thierefore, necessary wlhen ordering to specify the cata-
logue numbers of both lamp and casing.  When ouler ¢lobes are

required, they should also be designated by catalogue numbers.

Color

The correct color value of artificial illuninants should, i all
cases, receive due consideration.  When used to iHHuminate com-
mercial interiors, especially where colored fabries are displayed, the
selection of an illuminant having the characteristics of diffused
daylight is imperative. So many claims for whiteness of light are
made for illuminauts whose light is obviously tinted, that such
claims have been to some degree discredited.

In order to illustrate the superiority of the Intensified .Arc
Lamp for color matching and selection, the lumichromoscope is
available. With such an instrument the effect of daylight, together
with various artificial light rays projected on the same fabric, can
be simultancously compared, and the superiority of the light from
the Intensificd Are Lamp over other artificial illuminants, readily
observed.

The illustration on page 12 shows the same fabric under four
different light sources; viz., Welsbach gas, D.C. Intensified Arc,
Nernst and Incandescent light. The daylight color of the fabric
1s also shown and the effect is the same as when displayed under
the Intensified Are Lamp.

Summary

From the foregoing, it 1s evident that in the design of the Inten-
sified Arc Lamp there is embodied all of the characteristic features
desirable for the :wsthetic and economical illumination of com-
mercial mteriors.
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The mill type Intensified Are Lamp is shown on page 13. The
mechanism is the same as for the regular store type lamp, the differ-
ence being in the casing, globe and diffuser. The casing i1s made
dust proof, has flexible current leads and is arranged to take the
40 inch inverted diffuser, which made such a decided improvement
in the former Enclosed Arc Lamp for mill lighting.

A special diffusing globe 1s used, which combines efficiency
of light transmission with a high degree of diffusion. The lower
part of the globe is frosted so as to prevent the direct 1mage of the
arc from shining in one’s eyes. The upper part of the globe is clear
so as Lo allow the maximum intensity of light to fall on the diffuser.
There being but one globe a minimum amount of light 1s lost in
absorption. As no upward light is required, the diffuser is so ar-

ranged as Lo reflect all light below the horizontal. Taken together

the diffuser and globe cut out glare and concentrate a strong—yet
well diffused—illumination on the working level. A special advan-
tage of Lhis combination is that the downward light 1s seut out at
oblique angles so as Lo give even illumination over the spaces between
lamps rather than being concentraled enough to cause a spotted
effect.

The usefulness of the diffuser Intensified Are Lamp is not lim-
ited to the field of mill lighting. It will be found suitable for all
classes of factories, machine shops, armories, docks, warchouses, ete.

Not only is this lamp one of the most eflicient as a ight producer,
but it can be maintained for a lower cost than almost any other
iHuminant.
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INTENSIFIED ARC LAMPS—DIRECT CURRENT
MULTIPLE—100-125 VOLTS—FORDM 19

PLAIN TYPE

CAT. NO. .. .
Globe Awps. . Cusing Finish
Lamp Casing
107722 Polished Brass
. 69074+ Royal Copper
Single 5 9,,5(89 107662 Verde Antique
Single 6 9590 107660 Streaked Ox. Copper
69073 Bluack Ox. Copper
10766+ l’olisheg Brass
- 69076 Royal Copper
Rou}r{e ? 3';(8)3 107665 Verde Antique
ouble ! e 107663 Streaked Ox. Copper
69075 Black Ox. Copper

ORNAMENTAL TYPE—FLEUR DE LIS DESIGN

107722 107672 I’olis};ed Brass
" 6907+ 107672 Royal Copper
‘2!“*{11“ (: 3538 107662 107672 Verde Antique
Hrgle i | 107660 107672 Streaked Ox. Copper
1 69073 107672 Black Ox. Copper
107664 107672 Polished Brass
69076 107672 Royal Copper
B"“t{e : 9s89 107665 107672 Verde Antique
ouble ' i 107663 107672 Streaked Ox. Copper
69075 107672 Black Ox. Copper

ORNAMENTAL TYPE—WREATIH DESIGN

[ 107722 107673 Polished Brass
o 6907+ 107673 Royal Copper
Single 2 oosg 107662 107673 Verde Antique
=g ' bt [ 107660 167673 Streaked Ox. Copper
62073 107673 Black Ox. Copper
[ 10766% 107673 Polished Bruss
. . 69076 107673 Royal Copper
Bg::}j{j A 9389 2 107665 107673 Verde Antique
e l 107663 107673 Streaked Ox. Copper
69075 107673 Bluck Ox. Copper

ORNAMENTAL TYPE WREATII AND SHIELD DESIGN

[ 107722 107674 Polished Brass
- - - 6907+ 10767+ Royal Copper
::ﬂﬂf 2 home 107662 107674 Verde Antique
- | i { 167660 107674 Streaked Ox. Copper
| 69073 107674 Black Ox. Copper
[ 107664 107674 Polished Brass
Doubl 5 958 OUQZ(: 107674 Royal Copper
I)Xﬂltli (: 9:.;98 { 107665 10767+ Verde Antique
t 107663 107674 Streaked Ox. Copper
69075 10767+ Black Ox. Copper

ORNAMENTAL TYPE—RENAISSANCE DESIGN

[ 19;82:’. 111950 Polished Brass
Single - 9589 69074 111950 Royal Copper
Single ‘(’) 9590 107662 111950 Verde Antique
107660 111950 Streaked Ox. Copper
69073 111950 Black Ox. Copper
lg;g(;i 111950 Polished Brass
Double 5 9589 /6 111950 Royal Copper
Daoulle P 9590 107665 111950 Verde Antique
107663 111950 Streaked Ox. Copper
69075 111950 Black Ox. Copper

The Cat. No. of casing covers plain type. I ordering any of the above lamps specify Cat. No. of lump, casing and ornament
for lamps with ornamental casings.
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cither 23 or GO cycles consists of the following
principal items:

Rotary Converter.

Step-Down Transformer.

Reactive Coil.

Blower if Transformer is Air-Blast type.

Switchboard Equipment.
Lightning Arrcsters.

Special conditions may make motor gen-
crators more dcsirable in certain cases, when
the equipment comprises:

Motor-Generator Sct.

Step-Down Transformer if Lince Voltage ex-
ceeds 13,200 Volts.

Blower if Transformer is Air-Blast type.

Switchboard Equipment.

Lightning Arrester.

Illumination at night is obtaincd from rows
of incandescent lamps near the roof connected
in groups of five in serics either to the con-
verter or the trolley by a single-pole double
throw lighting switch on the D.C. pancl.

CONVERTERS

The General Elcctric Company standard
rotary converter with speed limit attachment
is used with slight modifications. The com-
mutator end of the base is provided with
leveling bolts to facilitate leveling the con-
verter for operating when the car is located
on a grade. Special attention is given to the
balancing of the converter armaturc to mini-
mize vibration of the car.

The converter is sccurely fastened to the
car floor framing to prcvent shifting of the
converter while the car is in transit. How-
ever, means are provided for leveling the
converter without weakening this blocking.

The equalizer switch is mounted on the
pillow block instcad of thc field frame on
account of the limited width of the car, as
shown in the illustrations.

TRANSFORMERS

Transformers arc gencrally of the air blast
type, this type being particularly suitable on
account of its light weight per unit of output.

Porlable Sub-Stations for Llcctric Railways

They are usually madc top connected for the
high potential leads and bottom connected
for the low potential leads which arc carried
through the air blast chamber to the reactive
coil and starting pancl. For potentials above
33,000 volts, oil cooled transformers must be
used, and on account of the small clearances
between the transformer and car walls,
somctimes it is necessary to employ a blower
to stimulate circulation.

The standard rcactive coil with starting
panel as designed for permanent sub-sta-
tions is used without any modifications. Tte
reactive coil is of the air blast type when air
blast transformers are employed.

LIGHTNING ARRESTERS

The use of lightning arresters in wooden
cars is not recommended on account of the
fire risk. However, for voltages up to 13,200
the lightning arresters arc small and can
rcadily be housed in asbestos lumber com-
partments or the car protected by lining that
scction of 1t with asbestos.

When a portable sub-station is located necar
a permancnt sub-station equipped with effee-
tive lightning arresters, the portable sub-
station may be protected thereby, but if the
car is used some distance from any permanent
sub-station for a considerable time, so that
lightning protection is required, then light-
ning arresters should be installed outside and
away from thc car or a steel car provided
equipped with lightning arresters.

SWITCHBOARD

The switchboard for a converter equip-
ment consists of :

1 Incoming line and transformer pancl.
1 D.C. converter and feeder pancl.
1 Converter starting pancl.

Panels arc made of natural black slate and
the instruments have a dull, black finish.









GENFLERAL ELECTRIC COMPANY

Portable Sub-Stations for Electric Railways

from ordinary rain storms when open and to
make a perfectly tight joint when closed.

These cars are generally wood lined inside
but may instead be lined throughout with
asbestos lumber.

Unless a more elaborate finish is desired,
the outside is given three coats of paint and
the interior is left unpainted.

The high tension entrance end of the car
is specially constructed to form a weather
protection over the line entrance bushings.
The opposite end of the car is detachable to
facilitate the removal of apparatus if no crane
is available, and end doors as well as center
doors are provided to give adequate ventila-
tion on the ends of the car, to give access to
oil switches and high tension insulators at one
end and to the collector rings, etc., of the
converter at the other end of the car without
having to pass through the narrow aisles.
All doors are fitted with wire glass sash in the
upper panels.

STEEL CAR BODIES

The ventilation of steel cars is obtained
by means of louvre panels at the top and
bottom of each side of the car near the trans-
former and converter. These panels are pro-
vided with covers on the inside for protection
against a driving storm or severe cold weather.

Hatch covers are provided above the trans-
former and converter for installing or dis-
mantling the machines, but are bolted to the
car body and are not intended for ventilation.

The sides and roof consist of heavy sheet
steel plates riveted to a structural steel
frame, all parts being made of non-combus-
tible material except the running board and
the window sashes which are of wood. The
doors are of wood protected with a metal
sheathing. The floor is of a composition
cement laid on galvanized corrugated sheet
iron or ferro-inclave plates securely fastened
to the floor framing. This flooring is
especially adapted for steel cars to withstand
shocks received in transportation and is not
cold or otherwise objectionable to walk on.

4T46-7

The under side of the roof is sheathed with
thin galvanized iron so as to form air pockets
between it and the roof plates to prevent
any direct radiation of heat when the car is
standing in the sun. This sheathing also
acts as a protection against any possible con-
densation which might otherwise drop on the
apparatus.

To further prevent the atmosphere in the
car from getting too warm from radiation
through the steel plates on the sides of the
car, the exterior is painted a light grey color.
The interior is painted white to reflect the
light and give a more uniform illumination.
The composition floor, although colored in
its plastic state, is given two coats of paint
to make it less susceptible to moisture.

The steel car shown in the illustration is
provided with roof entrance bushings for the
33,000 volt incoming lines. This was done to
keep the high voltage lines further from the
ground and to allow more available space
inside. These bushings can readily be re-
moved when the car is to be transported.

CAR EQUIPMENT

As cars must be shipped over steam rail-
road lines to their destination, they are pro-
vided with MCB equipment throughout, in-
cluding air brakes acting on all wheels. A
hand brake shaft is usually provided at one
end, operating the brakes on one truck only.
If the car is required to pass around curves
of very short radius, a special construction
of the brake rigging to permit the trucks to
swivel may be required, differing from the
usual steam railroad brake rigging. Draft
gear 1s of the MCB standard type with NCB
standard couplers and hand levers at the
side of car. Bodies should have the usual
steps, ladders, etc.

The trucks are usually of the diamond
frame arch bar type equipped with 33 in.
wheels mounted on MNCB standard steel
axles and fitted with cast iron journal boxes.
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4746-8  Portable Sub-Stations Jor Electric Railways

SIZE AND WEIGHT

A portable converter sub-station for 13,200
volts and 300 kw. capacity will have an in-
terior length of approximately 36 ft., width
7 ft. 6 in., and height 8 ft., and will weigh,
complete, about 76,300 Ibs. For 33,000 volts
and 500 kw. capacity, the interior dimensions
will be, approximately:length 40 ft., width S ft.
6 in., height 9 ft., and weight about 97,000
Ibs. A (60,000 volt, 60 cvcle portable sub-
station with oil cooled transformer, Form
K 10 oil switches and 300 kw. induction
motor-generator installed in a steel car will
have interior dimensions of 50 ft. length,
8 ft. 6 in. width, 9 ft. 3 in. height and a weight
of approximately 150,000 lbs. On account
of the size of high tension entrance bushings,
they are designed for placing in the roof, and
are lifted out before shipment on account of
passage through tunnels, etc., the holes being
temporarily closed.

INSTALLATION

The car body and trucks can be purchased
directly according to the customer’s own
specifications or the car complete with equip-
ment can be supplied by the General Electric
Company. In either case, if the installation
is done by the General Electric Company, the
car should preferably be shipped to the
Company’s Schenectady Works for installing
the apparatus.

In wooden cars, the high tension insulators
are mounted on metallic pins fastened to steel
or metal covered supports, the metal being
thoroughly grounded to the trucks to reduce
fire risk in case of a failure of the insulation.

The entrance bushings are similarly supported
and the supports are grounded to the framing.
The small wires are run in iron pipe conduits
under the car floor.

The heavy cables are supported on por-
celain clamp insulators run in the air blast
chamber, or when run under the car floor are
protected against mechanical injury and
wheel splash.

DATA FOR QUOTATIONS

Inquiries which require the car to be fur-
nished by the General Electric Company
should state:

Minimum Clearance on Local Tracks.

There may be less clearance on the Pur-
chaser’s local tracks than on the various
lines over which the car would pass to
its destination. This data should be
given in the usual way, f.c., the different
permissible widths for various heights
above the track.

Minimum Radius of Curve around which Car
must Pass.

Where the Apparatus will be Installed.
Steel or Wood Box Desired.

Special Requirements.

If the car is furnished by the customer and
the installation is done by the General Elec-
tric Company, the inquiry should be ac-
companied by drawings of the car, indicating
the interior dimensions and arrangements
for line entrances and how the apparatus is
to be placed in the car; that is, whether
through hatches or removable end or side
doors.
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MiNNEAPOLIS, MINN., 410-412 Th\rd Avenue, North.
DENVER, COLO., thtrcdye Building

SALT LAKE City. UTAH, Newhouse Building.

SAN FRANCISCO, CAL., Union Trust Building.
Los ANGELES, CaL., Delta Building.

PorTLAND, ORE., Electric Building.

SEATTLE, Wasi., Colman Building.

SrorANE, WasH., 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 Builling.

FOREIGN
FoREIGN DEPARTMENT,
Schenectady, N. Y., and 30 Church §t., New York, N. Y.
Loxpon OrfFicE, 83 Cannon St, London, E. C., England

For all CANADIAN Business,
Canadian General Electric Company, Ltd., X
Toronto, Ontario.










PRICE SUPPLEMENT
TO ACCOMPANY BULLETIN NO. 4747
RAILWAY LINE MATERIAL

No. Page List Price
7798—110...per 1000  $10.00
8744—111.. . .per 100 16.00
8747—110...per 1000 net 9.50
8749—110...per 1000 net 9.00
8750—110...per 1000 net 8.00
8731—110...per 1000 net 14.00
8841—110...per 1000 net 22.50
9312—116........ price on app.
9322—116........price on app.
11294—41.. ... per 100 66.50
11296—41..... per 100 66.50
11297—67... .. per 100 700.00
11298—67... .. per 100 800.00
12900—46.. ... per 100 125.00
15022—43. ... .per 100 65.00
15026—15.. . ..per 100 375.00
15037—15.. ... per 100 450.00
15120—44.. . .. per 100 95.00
15121—44.. .. .per 100 95.00
15138—16. 125.00
15140—15 137.50
15147—45.. ... per 100 137.60
15157—42 47.60
15901—48.. 35.00
15902—18 7.00
15903—48 10.00
15993—64 9.00
1603+—42.. ... per 100 47.60
16379—48..... per 100 100.00
16380—41.. ... per 100 76.00
16394—43.. ... per 100 65.00
16395—64. each 12.60
16399—58. . ... per 100 68.75
16400—58. . ... per 100 78.75
16727—59.. ... per 1C0 40.00
16762—124........ price on app.
16914—123....... each 10.00
16915—124....... each 2.50
16925—32.. ... per 100 31.60
16926—32.. ... per 100 18.50
17030—59 per 100 45.00
17194—111 per 100 65.00
17207—37.. ... per 100 45.00
17221—058. . . . .per 100 87.50
17222—58.. ... per 100 102.50
17223—60.. ... per 100 200.00
17302—47.. ... per 100 176.00
17338—48. . . ..per 100 50.00
17341—37. ...per 1CO 5C.00
17400—48. . ... per 100 40.00
19406—70........ each 15.00
19407—70... .. per 100 150.00
19410—74...... .. each 10.00
19424—44. . ... per 100 65.00
19425—44.. ... per 100 65.00
19436—51.. .. .per 100  165.00
19437—51.. ... per 100 180.00
19438—51.. ... per 100  220.00
19457—124....... each 1.25
19464—106.. . .per 100 62.50
19480—32.. ... per 100 5.00
19484—47.. ... per 100  226.00
19490—68. .. .. per 100 700.00

No. Page List Price
19491—74...... .. cach $12.60
19492—3.. .. .per 100 82.50
21454—51. .. .per 100 220.00
21456—74. .. .. per 100 60.00
21485—54. . ... per 100 125.00
21487—51.. ... per 100 165.00
21488—51.. ... per 100 180.00
25976—38.. ... per 100 100.00
25977—38.. ... per 10C 40.00
25978—38,39. .per 100 15.00
25979—16.. ... per 100 92.50
25980—16.. . ..per 100 75.00
25981—38..... per 100 100.00
25982—38. ... .per 100 40.00
25982—25.. ... 100  107.50
25984—39.. .. .per 100 112.60
25985—39.. ... per 100 52.50
25986—26.....per 100  192.50
25987—25.. ... per 100  102.50
25988—26.. ... per 100 187.50
25989—40..... per 100 180.00
25990—40.....per 100  180.00
25991—239,40. .per 100 40.00
25992—23.. ... per 100 140.00
25993—23.. .. .per 100 140.00
25094—23.. .. .per 100 75.00
25995—40.. ... per 100 30.00
25996—23,40. . per 100 65.00
25997—23,40. . per 100 65.00
25998-—39.. .. .per 100 105.00
25999—39... .. per 100 20.00
26143—32.. ... per 100 34.00
26144—32. . 18.50
26150—70 15.00
26151—43.. .. .per 100 75.00
26162—44. .. .. per 100 112.50
26153—44.. ... per 100 112.50
26154—46.. . ..per 100  150.00
26155—46. . per 100 175.00
26156—45.. ... per 100 157.50
26157—45.. ... per 100 167.50
27370—20.. . . .per 1CO 75.00
27374—29.. ... per 100 155.00
27375--30.... per 100  235.00
27376—30.....per 100  225.00
27377—29.. .. .per 100 145.00
27378—58. ... per 100 55.00
27379—358.. ... per 100 65.00
27380—358.. ... per 100 70.00
27381—58. ... .per 100 85.00
27382—60.....per 100  137.50
27383—60.. . .. per 100  150.00
27437—120....... each 1.00
27441—31..... per 100 2.00
27442—31.....per 100 1.50
27627—52.. ... per 100 62.50
27628—53.. .. .per 100 86.00
29126—63. . . .each 7.50
29127—63.. ...each 7.50
29128—63........ each 7.50
29129—63........ each 6.50
29130—63........ each 6.60
29131—63........ each 6.50

No. Page

29132—62.....

29133—62.......

29135—62... .. ..
per 100
per 100
per 100
per 100

30310—52. . ...
30458—46,52. .
30459—45.. ...
30460—45 .

30616—71

31667—43.

32565—42.. ...
32566—44.. ...
32567—44.. ...
32568—44.. ...
32569—44.. ...
32570—44.. ...
32571—44.. . ..
32572—44.. ...
32573—44.. ...
32574—43.. ...
32575—143.. ...
32576—43.. ...
32577—43.....

33956—26... ..
33958—25.. ...
33960—26.. ...
33962—29. . ...
33964—30.. . ..
33966—29.. . ..
33968—30.. ...
34111—43.. ...
34112—43. ...

34114—34., ...
34115—44.. ...
34116—44., ...
34117—45..
34118—45... ..
34119—46.. ...

34121—45. .
34122—45.. ..
34124—33.. ...
34127—354.. ...

34871—75.. ...
34872—75.. ..

..per

..per
.per

per
per
per

per
per
per

per
per

per 100

..per 100
.....each

per 100

.per 100

List Price

30.00
2.00
65.00
47.50
66.00
47.50
57.50
57.50
57.50
57.50
75.00
82.60
65.00
65.00
57.50
57.50
57.50
57.50
47.50
47.50
47.50
47.50
87.50
152.50
82.50
147.50
135.00
195.00
126.00
185.00
75.00
82.60
75.00
82.50
112.60
112.50
157.60
157.60
150.00
175.00
62.50
62.50
85.00
125.00
87.50
10.00
20.00
18.00
12.00

No. Page List Price
35686—22.. ...per 100 $115.00
35688—21.. ... per 100 75.00
35689—22.. ... per 100 12.50
35690—22,34. .per 100 16.25
35691—22,34. .per 100 11.25
35799—124....... each .50
36310—23.. . ..per 100 12.50
36313—39.. ... per 100 70.00
37487—63........each 12.50
37488—390.. ... per 100 50.00
37489—30.. . ..per 100 60.00
37685—53.. . .. per 100 45.00
37804—52.. .. .per 100 32.50
37805—53. . . ..per 100 37.50
37806—53. . ... per 100 37.50
37808—53 ... .per 100 45.00
37979—33.. ... per 100 72.00
37981—33.. .. .per 100 74.50
37983—33.. . ..per 100 75.00
37984—33.....per 100  77.50
37986—33. . ...per 1C0 88.00
37988—33.. . ..per 100 90.50
37991—33..... per 100 99.00
37993—33..... per 100 101.50
37995—34.....per 100  150.00
37997—34.. ... per 100 77.50
38005—34..... per 100  155.00
38008—3+4.....per 100 155.00
38010—35.. ... per 100 150.00
38012—35.....per 100 155.00
38014—33.....per 100  155.00
38016—35.. . .. per 100 160.00
38690—10.. ... per 100  80.00
38691—410. . . . .per 100 35.00
39688—16.. . ..per 100 77.50
39690—16. . ..per 100 90.00
39700—33 . ..per 100 22.00
39701—33.. ... per 100 25.00

' 39702—33.. ... per 100 38.00
39703—33.. ... per 100 49.00
39704—34.....per 100 60.00
39705—34.. ... per 100 27.50
39706—34.. ... per 100 105.00
397C7—34 . ...per 100  105.00
39708—35.. ... per 100 50.00
39709—35.. . ..per 100 55.00
39710—36.. ... per 100 72.00
39876—19~.. .. per 100 47.50
39877—19.. . .. per 100 57.50
39878—30. . . .. per 100 65.00
39879—49.. .. .per 100 47.50
39880—19.. ... per 100 67.50
39881—50. . . . .per 100 65.00
39882—50.....per 100  76.00
39883—50. . . . .per 100 75.00
39881—50.. . ..per 100 82.50
39885—50. . .. . per 100 82.50
39886—50.. ...per 100  137.50
39887—50.. . ..per 100  167.50
39888—50. . . .. per 100  157.50
39889—50.. . ..per 100  167.50
39890—50. . ... per 100  1567.50
39891~50.. .. .per 100 95.00

No1e.—The prices and data in this

but this Company does not guarantee

publication.

publication are for the convenience of customers, an
their correctness, nor does it hold itself responsibl
oth prices and data are subject to change with

out notics.

d every eftort 1s made to avoid error,
e for any errors or omissions in this
N



No. Page

68937—34. ..
68939—34. .
68941—22.. ...

68945—18.....
68947—18.. .
68949 20....

68951—20.. ...
68953—18.....
68955—18.. .
68957—19.. ...
68959—19 ...
68961—19.....
68963—19.. ..
68965—18. ..
68967—18.. ...
68969—19.. ...
68971—19. .
69066 110...
69067—110.. .
69068—110...
69069—110.. .
88385—125
88386—125.. .
88387—125.. ..
88388—125.. .
88389—125.. ..
88390—1235.. .
88391—126. ..
88392—126...
88393—126...
88394—126...
88395—126....
88396—126. ..
88397—126...
88398—126...
88399—126...
88418—126...
88641—56.. . ..

88897—46.....
88898—46.. ...
88899—146 .
889535—46 ...
88965—80.....
89473—17.....
894756—17....
89477—28.. ..
£9479—28 ...,
89481—24.. ..
89483—24....
89485—18.. ..

List Price

per 100
per 100

per 100.
..per 100

per 100
per 100
per 100

..per 100

per 100

.per 100

per 100

.per 100
..per 100

per 100
per 100

..per 100
.per 100
.per 100
.per 110
.per 110
..per 100
.per 100

per 100

.per 100

per 100

.per 100
.per 100 net 45.50
.per 100 net 81.25
.per 100 net 74.76
.per 100 net146.25

. per 100 $155.00
..per 100

157.50
120.00
122.50
130.00
132.50
200.00
202.50
90.00
92.50
100.00
102.50
80.00
82.50
150.00
1562.50
240.00
242.50
40.00
40.00
40 00
40.00
8.00
7.50
7.50
7.00
6.75
6.50

per 100 net270.00

per 100
per 100
per 100
per 100
per 100

...per 100

per 100
per 100
per 100

..per 100
.per 100

. each
per 100

.per 100
.per 100

per 100

.per 100
.per 100
.per 100

.per 100 net450.00
.per 10C net675.00
.per 100 net900.00
.per 100 net331.50
.per 100 net390.00

125.00
137.50
200.00
250.00
130.00
130.00
112.50
130.00
130.00
112.50
112.50

3.25
192.50
190.00
215.00
205.00
172.60
167.50
140.00

No. Page

89487—18 .

89489 20.., ..

89491 20... .

89586—85. . ...
100000—103. ...
100001—103....
100002—103. ...
100003—103....
100004—103. ...
100005—103....
100006 103....
100007—103....
100008—103....
100009—103. ...
100010—103....
100011—103....
100012—103....
100013—103....
100014—103....
100015—103....

100016—103.......

100017—104.. .
100018—104.. .
100019—104.. .
100020—104. . .
100021—104. ..
100022—104. . .
100023—110....

100029—124. . ..
10003)—124....
100031—123....
100032—125....
100033—125.. ..
100034—125....
1C0035—125.. .
100036—125. . .
100037—125. .
100038—125. . .
100039—125. . .
100040—125. . .
100041—125.. .
100042—125.. .
100043—125. . .
100044+—125. . .
100045—125. . .
100046—125. . .
100047—125.. .
100048—125.. .
100049—126....
100074—125....
100075—125.. ..
100076—125.. .

List Price

per 100 $142.50
per 100 220.00
per 100 222.50
.. cach 16.50

....pricc on app.
.price on app.
....price on app.
..price on app.
price on app.
..price on app.
price on app.

.. price on app.
..price on app.

. price on app.

.. .price on app.
. price on app.
. .price on app.
....price on app.
....price on app.
....price on app.
.price on app.

.per 100 10.00
.per 100 10.00
.per 100 12.00
.per 100 12.00
.per 100 16.00
.per 100 16.00

....price on app.
....price on app.
....price on app.
..price on app.
..price on app.

.....price on app.

...each net 3.50

..eachnet 3.60
...eachnet 4.00
....priee on app.
....price on app.
....price on app.

.per 100 40.00
.per 106 50.00
.per 100 60.00
.per 100 70.00
.per 100 62.50
.per 100 87.50
.per 100 100.00
.per 100 112.50
.per 100 125.00
.per 100 137.60
.per 100 150.00
.per 100 165.00
.per 100 180.00
.per 100 195.00
...cachnet 1.60
per 100 65.00
per 190 60.00
.per 100 50.00

No. Page

100077—125.. ..
100078—81 ...
100079—81.....
100080—81.. ...
100081—81..
100082—81.. ...
100083—81.. ..
100084—81.. ...
100085—81
100086—81. .
100087—81.. .

100088—8I1.. ..
100087—105 ..
166098—105. . .
100099—105. . .
100100—105. . .
100101—105. . .
100102—105 .
100103—105. .
100104—105. .
100105—105. .
100106—105.. ..
100107—105. ..
100108—105 ..
100118—24.. ...
100120—24,71..
100122—28.. ...
100124—28.. ...
100126—59 .

100131—38......
100132—8......

100156—118...
100157—118...
100158—118...
100159—118..
100160—118...
100161—118. ..
100162—119.. .
100163—119...
100164—119..
100165—112..
100166—112...
100167—112. ..
100168—112. ..
100169—112...
100170—112...
100171—112...
100172—112.. .
100173—112...
100174—112.. .
100175—112...
100176—74,85. .
100177—86... ..

List Price
per 100 $40.00
.per 100 45.00
per 100 45.00
per 100 45.00

. per 100 45 00
per 100 45.00
.per 100 46.00
per 100 45.00

. .per 100 45.00
. per 100 46.00
.per 100 45.00
per 100 45.00
.per 100 9.00
.per 100 10.20
per 100 11.40
.per 100 12.60
.per 100 13.80
..per 100 15.00
. .per 100 9.00
..per 100 10.20
..per 100 11.40
per 160 12.60
.per 100 13.80
.per 100 15.00
per 100 332.50
per 100 327.50
per 100 376.00
per 100 365.00
..per 100 55.00
per 160 346.00
per 100 371.00
per 100 371.00
per 100 426.00
per 100 462.00
..per 100 462.00
.per 100 net 17.10
.per 100 net 24.30
.per 100 net 22.50
..per 100 net 31.50
.per 100 net 28.80
.per 100 net 31.60
.per 100 net 49.50
.per 100 net 47.70
..par 100 net 43.20
..per 100 net 26.40
.per 100 net 28.05
.per 100 net 31.90
.per 100 net 36.03
.per 100 net 43.45
.per 100 net 50.05
.per 100 net 48.07
.per 100 net 652.14
.per 100 net 59.51
.per 100 net 64.35
.per 100 net 72.52
per 100 60.00
per 100 150.00

No. Page

List Price

100178—86... .. per 100 $300.00

100179—71.... ... each
100180—71.... ...
100181 —71........ cach

100184—73
100186—73. .
100187—73..
100216—31
100217—84
100247—85
100268—73
100293—60.. ... per 100
100469—22. . ... per 100
100410—22.. ... per 100

100830—73........ cach
100917—72........ cach
100919—71........ each
100920—.......... each
100921—71........ cach
100922—71........ cach
100923—71........ each
100924—71........ each
100926—73........ each
100927—73........ each
100928—73........ each
100929—73........ each
100931—73........ each
100932—73........ each
100933—73........ each
100934—73........ each
100935—69........ each
100936—72........ cach

105705—21.. ... per 100
108530—120.. ..per 100

110706—126....... each net

110745—64... .. per 100
110746—64.. ... per 100
110747—64.. . ..
110748—64.. ... per 100
110749—65.. ... per 100
110780—65.. . .. per 100

110752—865........ each
110753—65.. . .. per 100
11075+—65.. . .. per 100
110755—65.. . . .per 100
110756—64,65. . per 100

30.00
30.00
30.00
45.00
45.00
45.00
45.00
6.00
.60
14.00
45.00
175.00
45.00
50.00
45.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
4.60
4.50
3.50
3.50
4.60
4.50
3.50
3.50
1.50
2.00
76.00
40.00
7.00
460.00
450.00
450.00
800.00
625.00
625.00
526.00
11.00
650.00
650.00
650.00
35.00

110900—119...per 1000 net 50.00
110901—119...per 1000 net 75.00

67.50
40.00
30.00
75.00

General Electric Company, Principal Offices, Schenectady, N. Y.
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ADVICE REGARDING THE PLACING OF ORDERS

1. Orders, and correspondence regarding orders, must always be sent to the nearest Sales
Office. (See list of Sales Offices at end of this catalogue.)

2. Catalogue numbers should be used wherever possible.

3. Avoid ordering goods “same as last.” If it is advisable to refer to a previous order the
date and number of the order and the number of our invoice covering previous shipment should be
specified to avoid delay and error in locating it.

4. In ordering, catalogue numbers should be accompanied by the name of the article. This
insures complete identification, and lessens the danger of typographical errors in transmitting orders.
Where it is impossible to give the catalogue number, a full description of the article required should
be furnished.

5. State distinctly how goods are to be shipped—swhether by freight, express or mail. If
any special route is preferred, it should be mentioned on the order.

6. Careful attention is given to the proper packing of goods, especially glassware, and receipts
are obtained from carriers for delivery in good condition. This Company cannot, therefore, be held
responsible for goods damaged or lost in transportation. All possible precaution, however, will be
used to prevent injury or delay, and, if required, shipments will be traced. All claims for breakage
should be presented to transportation companies handling the freight. We will gladly co-operate
with our customers in having such claims adjusted by the carriers.

7. All claims must be made within three days of the receipt of the goods and should be ac-
companied by the package slip whicl is forwarded with each shipment.

8. When referring to orders, always give the number or date of your order as well as the name
of the consignee of the goods.

9. Do not return material of any kind without first communicating with the nearest Sales
Office and obtaining—
Irirst: Approval for returning goods.
Second: Returned Apparatus tag, giving proper shipping directions.

10. All returned goods must be plainly marked with the name and address of the sender, and
proper notice of shipment and shipping receipt should be sent to the Sales Office.

11.  Prices are subject to change without notice and it is understood that this Company will
in no way be held responsible for such changes.

12. All prices are listed at point of manufacture. Charges for boxing and packing will be made
in accordance with our regular custom.



SHERARDIZING, THE NEW PROTECTIVE FINISH
FOR IRON AND STEEL

In place of galvanizing, enameling, or other processes heretofore employed, a process of
finishing known as Sherardizing has been adopted as standard for the protection of iron and steel
line material devices. In this process,which is comparatively new, zinc is deposited by distillation
upon the surface to be protected,and this zinc coating not only adheres to the surface as in hot or
electrolytic galvanizing, but forms with the iron an alloy extending considerably below the surface,
which resists corrosion under the most adverse weather conditions, and is proof against the tendency
to scale off exhibited by the best hot galvanizing, under prolonged exposure. It withstands success-
fully the Preece test of successive immersions in copper sulphate solution, which is the standard
form of test specified and applied by practically all telegraph and telephone companies and other
large users of galvanized materials.

Sherardizing has the additional advantage of furnishing efficient protection of threaded and
other finished surfaces without materially altering their dimensions, whereas, in hot galvanizing,
screw threads have to be recut and the steel surface is, therefore, liable to partial exposure. It is
also free from the weakening effect caused by hot galvanizing on malleable iron in certain forms,
which has to some extent limited the employment of galvanizing in line material manufacture, and
has often seriously impaired the integrity of castings of irregular sections.

The adoption of Sherardizing marks the most important step in the art of line material manufacture
since the design of Catenary Construction.

DIMENSIONS

In this catalogue descriptions of the overhead line devices contain detail dimensions which,
it is believed, will assist intending purchasers. It must be understood, however, that the dimensions
given are averages and therefore subject to reasonable variation in manufacture.






















































































































































































































































GENERAL ELECTRIC COMPANY

4747-88 Railway Line Material

LINE MATERIAL FOR CATENARY CONSTRUCTION

CONSTRUCTION NOTES

HANGERS FOR SHORT TANGENT SPANS

To prevent creeping of the messenger and unequal strains at the brackets, the tension of the
messenger wire is made the same in short spans as in the 150 ft. spans; and with this constant tension,
the sag of the messenger and consequently the length of the trolley hangers vary with the length of
span. The number and length of hangers required for different spans is shown in the following table:

ELEVEN-POINT CONSTRUCTION

NUMBER OF HANGERS PER SPAN
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Length {
Pole Spacing Points 6” 61"

e
o
®

<

150 ft.
125 ft.
110 ft.
95 ft.
80 ft.
70 ft.
55 ft.

—

BN~ 00 DO —
[N

| T T T B B
I O T O B A
| T Y Y Y -1
[ I I I I ¢
[ I I I |
Ll wwl
Frrireslre
| W
I I Dowes ||
|l | ot

roptors |t

THREE-POINT CONSTRUCTION
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CURVE CONSTRUCTION

In all curve work the use of pull-off hangers is recommended to secure the proper curvature of
messenger and trolley wire. On curves not sharper than 10 degrees or 574 ft. radius, pull-off hangers
bridled to a backbone run between the line poles or bracket extensions, depending on whether the
poles are set outside or inside the curve, are recommended. On all curves sharper than 10 degrees it is
generally cheaper and better practice to set the line poles or extra guy poles outside the curve and
to bridie the pull-off hangers to a backbone run between them. On sharp curves the bracket
extension method would require a close pole spacing which in theinterest of economy should be avoided.

In general the adoption of some standard pole spacing for curves is preferable as it will reduce
the number of special length hangers to be carried in stock. As an assistance to this end the follow-
ing table is given, designating definite pole spacings for the various degrees of curvature and also
indicating the number and lengths of tangent and pull-off hangers per span. This pole and pull-off
spacing will keep the trolley wire within from four to six inches of the track center.

ELEVEN-POINT CURVE CONSTRUCTION

NUMBER OF HANGERS PER SPAN

No. _
Acnugrl‘e]eof Radius S;D::::liig P(l;l.]l Straight Line Hangers Pull-Off Hangers
Point 6” 637 | 8 | 117 | 127 | 13%” \ 143”1 16~ 173”7 | 191" 20%"| 14”7 177 20"
- | o

0°— 2° 0 2865 150 1 1 2 2 2 - - ‘ 2 - - 1 — - - 1
20— 4° 2865 1433 150 2 1 2 2 2 - - = - — 2 - 2 — -
4°0- §° 1433 955 125 2 - - - 1 2 — ‘ - 2 - 2 - 2 — -
6°-10° 955 574 95 \ 2 - - - - - - - 3 - — 2 _ 2 -
10°-14° 574 410 95 3 — - - - — - - 2 — - 2 _ 3 _
14°-20° 410 288 70 3 - - - - — — - - — 2 o _ _ 3
288 150 70 4 - - - - - - - - — —_ 2 _ _ 4

150 75 55 6 - - - — - - - - - - - - - 6

75 40 50 8 - - — - - - — - - - - — _ 8
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LINE MATERIAL FOR CATENARY CONSTRUCTION
THREE-POINT CURVE CONSTRUCTION

NUMBER OF HANGERS PER SPAN
Angle of . Pole 11;11?1‘]- Straight Line Hangers Pull-Off Hangers
Curve Radius Spacing off S e
Points ¢, g3 gyr 117 127 1347 1437 167 174 191 2037 | 147 177 207
Q°o— 2° 0 2865 150 1 1 - - - - - 2 - - - - - — 1
2°- 4° 2865 1433 150 2 1 - - — - - - - - - — 2 ; -
4°— @° 1433 955 125 2 - - - 1 - - - — - - - — 2 _
6°-10° 955 574 95 2 — - - — - — - 1 - — - — 2 -
10°-14° 574 410 95 3 - - - _ _ e _ 3 _
14°-20° 410 288 70 3 - - _ - _ - - - - - _ _ _ 3
288 150 | 70 4 - — - - - — — - - — - - - 4
150 75 55 6 - - — - - - - - - - - - - 6
75 40 50 8 - — - - — — — - — - - - — 8

STAGGERING TANGENT LINE

Where sliding collectors are used it is recommended that the tangent line be staggered by means
of steadies guyed in opposite directions, to avoid wearing grooves in the collector contact surface. (In
bracket construction the standard bracket extensions are used in guying the outside steady yoke arm.)

For this purpose the trolley wire should be displaced approximately eight in. on each side of the
track center every 1000 ft., 7.e., there should be one complete wave from the extreme position on
one side across the track and back to the extreme position on the same side in each 2000 ft. of line.

When the roadbed is new it is well to simply make provisions for staggering, but to defer the actual
displacement of the trolley wire until the roadbed is settled and put in final shape, as the sway of the
car due to irregularities in the track may be enough to throw the sliding contact entirely off the wire.

GENERAL INFORMATION

The problem of installing catenary material is somewhat different from that in connection with
the installation of ordinary direct current construction, on account of the requirements imposed by
the messenger cable. To obtain a line which will not require frequent re-adjustment the messenger
cable must be installed with practically uniform tension throughout its entire length, that is, the
shorter spans require less sag. For this reason certain definite pole spacings have been recommended
in the foregoing tables with corresponding hanger lengths. When these hangers are used and the
messenger adjusted to bring the trolley wire a uniform distance above the track, the messenger cable
will have the correct tension.

As there are in this construction two wires to be provided for instead of one, it is necessary to
make suitable provisions for two wires in special work, pull-offs and anchors.

METHOD OF INSTALLATION
BRACKET CONSTRUCTION

After the poles are installed, the brackets should be located at a height of eighteen in. more than the
required distance between the top of the rail and the trolley wire; this allows for two in. sag of the
bracket due to the yielding of the pole when loaded, in single track construction. For double con-
s‘;ruction this distance should be sixteen in. greater than the desired height of trolley above the top
of rail.

Generally no back guys are required for this construction on tangent track but all poles on curves
and at anchor points should be properly guyed. This Company recommends the use of strain insulators
in all guy cables.

When brackets and insulators are in place the line is ready for the trolley and messenger wires.
The foreman doing the construction work can soon determine what method of running out the trolley
and messenger wires is best suited to the conditions under which he has to work. The followine method
of installation is suggested and is known from experience to be efficient and practicable. °

The trolley and messenger wire may both be run out at once and hung over the brackets, except
at curves where the trolley wire should be supported below the bracket arms. The trolley wire should
then be pulled up tight and temporarily anchored while resting on the bracket arm.


















































































































Anchor Rods and Anchors
Arms, Cross

Bands, Pole
Bolts . .
Braces, Cross Arm .

Brackets
FLEXIBLE
Ricip

Clamps
ANGLE
BRACKET

Clips

Connectors

Cross Arms

Cross Arm Braces
Cross Arm Clamps .

Crossings
ForMm G, UNINSULATED
Fornm L, INSULATED

Deflectors

Ears
For GrRoOVED WIRE
For Rounp WIRE

Frogs, Trolley
ForMm G
Form G2
SPECIAL

Hangers
PuULL-OFF
TANGENT . .
SpAN WIRE MESSENGER

I

Insulators . . . .
AuTOMATIC SECTION—600 VoLTS
MESSENGER .
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INDEX OF SUBJECTS

125, 126
102, 103
.14
105-109
104
77-79

. 7-12
12-14
120

14

14

120

. o121
102, 103
104

104
67-69
70-73
87
49-54
42-48

. 61
62-64
65

66

. 82
81-82
84, 85
113-119
75

81

Insulators (Contined)
SECTION
STRAIN

Line Material
CATENARY
DIRECT SUSPENSION

Nuts

Pins, Insulator .
Plates, Strain
Pole Bands
Pole Brackets
FLEXIBLE
RiGiDp . .
Pole Tops Insulated
Pull-off Hangers

Rods, Anchor

Sleeves, Soldered Splicing
Splicers, Feeder Cable
Steel Strand
Suspensions

ForMm D

ForMm G

ForMm H

FormMm S

ForMm T
Switches, Section

Tangent Hangers
Tools, Overhead Line
Trolley Frogs

Form G

Form G2

SPECIAL
Turnbuckles

Washers

Yokes, Steady .

4747-127

74, 85, 86
57-59, 85, 119

76-93
7-75
105-109
80, 110-112
55

14
7-12, 15
.12-14
120

82

123, 126
56

121

87
32-36
37-40
17-23
24-31
.41
121-123
81-82
123-123
61
62-64
65

66
60-109
103-109
82
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INDEX TO CATALOGUE NUMBERS

No. Page

7798—110
8744—111
8747—110
8749—110
8750—110
8751—110
8841—110
9312—116
9322 116
11294—41
11296—41
11297—67
11298—67
12900—46
15022—43
15026—13
15037—15
15120—44
15121—44
15138—46
15140—45
15147—45
15157—42
15901—48
15902—48
15903—48
15993—64
16034—42
16379—48
16380—41
16394—43
16395—64
16399—358
16400—38
16727—39
16762—124
16914—123
16915—124
16925—32
16926—32
17030—39
17194—111
17207—37
17221—58
17222—38
17223—60
17302—47
17338—18
17341—37
17400—48
19406—70
19407—70
19410—74
19424—414
19425—44
19436—351
19437—51
19438—51
19457—124
19464—106
19480—32
19484—47
19490—68

No. Page

19491 74
19492—43
21454 31
21456—74
21485—354
21487—31
21488—31
25976—38
25977—38
25978—38,39
25979—16
25980—16
25981—38
25982—38
25983—25
25984+—39
25985 39
25986—26
25987—25
25988—26
25989—40
25990—40
25991—39,40
25992—23
25993—23
25994+4—23
25995—10
25996—23,40
25997—23,40
25998—39
25999—39
26143—32
26144—32
26150—70
26151—43
26152—44
26153—44
26154—46
26155—46
26156—45
26157—45
27370—20
27374—29
27375—30
27376—30
27377—29
27378—38
27379—38
27380—38
27381—38
27382—60
27383—60
27437—120
27441—31
27442—31
27627—32
27628—33
29126—63
29127—063
29128—63
29129—063
29130—63
29131—63

No. Page

29132 62
20133—62
29134 62
29135—62
30310 32
30458 46,32
30459—435
30460—45
30609—71
30610—71
30611—71
30612 71
30613 71
30614—71
30615—71
30616—71
31665—43
31666—42
31667—43
31668—42
32562—42
32463—42
32564—42
32565—42
32566—44
32567 44
32568—44
32569—14
32570—44
32371—44
32572—44
32573—44
32574—43
32575—43
32576—43
32577—43
33954—235
33956—26
33958—235
33960—26
33962—29
33964—30
33966—29
33968—30
34111—43
34112—43
34113—44
34114—44
34115—44
34116—44
34117—45
34118—45
34119—46
34120—46
34121—45
34122—45
34124—33
34127—54
34136—23
34137—23
34870—73
34871—75
34872—75

No. Page

35686 22
35688 21
35689 22
33690 22,34
33691 22,34
35799 124
36310—23
36313 59
37487 63
37488—59
37489 59
37685 53
37804 32
37805 53
37806 33
37808 353
37979 33
37981 33
37983 33
37984—33
37986 33
37988 33
37991—33
37993 33
37995—34
37997—34
38005 34
38008—34
38010 35
38012 35
38014—35
38016—335
38690—40
38691—40
39688—16
39690—16
39700—33
39701—33
39702—33
39703—33
39704—34
39705—34
39706—34
39707—34
39708—335
39709—33
39710—36
39876—49
39877—419
39878-—50
39879—419
39880—49
39881—>50
39882-—50
39883—50
39884—350
39885—350
39886—350
39887—350
39888—50
39889—50
39890—30
39891—50

No. Page

39892—30

39893 50

39894—350

39895 30

39896 44,50
39927 36

39928 36

40009—7

40010 7

40011 7

40012—7

40013
40014
40015
40016
40017—8
40018 8
40019—8
40020 8
40021 9
410022—9
40023 9
40024 9
40025—9
40026 9
40027 12
40028 12
40029 12
40030 12
40031 12
40032—12
40033—9
40034—9
40035—9
40036—9
40037—9
40038—9
40039—10
40040—10
40041—10
10042—10
40043—10
40044—10
40045—10
40046—10
10047—10
40048—10
40049—10
50050—10
40051—13
40052—13
40053—13
40054—13
40055—13
40056—13
40057—11
40058—11
40059—11
40060—11
40061—11
40062—11
40063—11
40064—11

ESIRN

w o

No. Page

40065—11
40066—11
40067—11
40068—11
40069—12
40070—12
40071—12
40072—12
40073—12
40074—12
40075 13
40076—13
40077 13
40078—13
40079 13
40080—13
40081 14
40082—14
40083—14
40084—14
40085—14
40086—1+4
40087—14
40098—14
40090 14
40092—14
40093—14
40094—14
40095—14
40096—14
40097—14
40098—14
40099—14
40100—14
40101—14
40102—14
40103—14
40104—14
40106—14
40108—14
40109—14
40110—14
40111—14
40112—14
40113—102
40114—102
40115—102
40116—102
40117—102
40118—102
40119—102
40120—102
40121—102
40122—102
40123—102
40124—102
40137—102
40138—102
10139—102
410140—102
40141—102
40142—102
10143—102
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INDEX TO CATALOGUE NUMBERS

No. Page No. Page No. Page No. Page No. Page No. Page
40144—102 40240—109 40794—106 43684—103 18837—106 64243—26
40145—103 40241—109 40795 106 13685—103 48838—125 64241—26
40146—103 . 40242—109 40796—106 43686—105 49034—66 64245—27
10147—103 40243—109 40797 106 43687—105 49211 120 64246—27
40148—103 40244—109 40798 103 13705 86 49212 120 64247—29
40161—104 10245—109 10799—105 43716—33 19213—120 64248 29
10162—104 40246—109 10802—60 15207—85 51889 31 64249 31
40163—104 10247—109 40803 —60 16000—114 51890 31 64230 31
40164—104 10248—109 40937—19 46001—114 58720—66 64251 25
40165—104 40249 109 10938 49 46002 114 38721 66 64252—25
40166—104 40250—109 40939 490 46003—114 58722 66 64253 26
10167—104" 40251—109 40940—49 46004—113 59203 51 64254—26
10168—104 10252—110 10041 49 16005—113 59204—51 64255 29
40179—103 40258—111 10942—49 16006 113 59205—46 64256—29
40180—103 10239—111 40943—49 16007—113 59206—46 64257—30
40181—103 40260—111 10944—19 46008—114 59564—52 64258—30
40182—103 10261—111 10961—20 46009—114 39365 53 64259—113
41083—103 40262—111 10963—22 16010—114 ) 59366 33 64368—84
40184—104 10263—111 10965—21 46011—114 59567—354 64417—57
10185—104 40264—111 10967—23 16012—113 59568 53 64418—57
40186—104 10265—111 10969—341 16013—113 59825—66 64419—57
40187—104 10266—111 41047—47 16014—114 59826—66 64420—38
40188—104 40267—111 11049—47 46181—71 60015—34 64421—38
40189—104 40268—111 41069—34 16184—69 60016—34 64422—38
40190—104 40269—111 41186—46,52 16185—72 60017—34 64423—58
40191—104 40270—111 41187—52 16190—74 60131—65 6-4424—38
40192—104 10271—116 11188—32 46572—84 60132—65 64425 57
40193—104 10272—116 41189—46 16644—62 60133—65 64426—38
40194—104 10273—116 41190—46 16645—62 60226—65 64427—37
40195—10+4 40274—116,117 11443—47 166-46—62 60228—65 64428—57
40201—111 10275—115 11444—47 16647—62 60229—65 64420—38
40203—112 10276—115 42413—68 16703—84 6023+—065 64430—38
40204—112 10277—113 42427—105 16740—74 60301—6+4 64431—356
40207—113 10278—115 12128—103 16741—74 60302—04 04432—256
10208—113 10279—113 42429—103 16742—80 60303—6+ 64433—36
40209—113 10280—113 12430—105 16765—124 60307—6+4 64431+—56
40210—105 10282—115 42431—105 17016—78 60348—45 64435—36
10211—105 10283—117 12432—105 18414—79 60339—45 64436—356
40212—105 10284—117 12433—103 18415—79 60350—45 04437—56
#0213—105 10285—117 42434—105 18416—80 60351—30 61135—56
40214—105 ' 10286—117 12435—103 48417—84 60352—50 64441—56
40215—105 10287—117 12436—105 18433—39 60433—86 6144256
40216—105 10288—117 42437—103 48139—82 00434—74 64443—36
10217—105 40305—121 12438—105 18410—82 060435—74 0443456
40218—105 10307—121 43220—59 18141—82 60-136—86 64544—105
40219—105 10309—121 43230—59 18442—81 60669—111 64545—105
40220—105 10311—121 13231—59 18442—81 60958—85 64546—105
ig%ﬂ:igg 10313—121 1323259 18414—81 61108—114 64548—103
40;);5_105 40315—121 13322—78 48445—81 61109—114 64549—105
10924103 10317—121 43324—81 48116—81 61110—114 64550—105
40;25_105 40319—121 43508—121 48447—81 61‘-_’32—34,84 64551—106
40526_105 10321—121 43500—121 18418—81 0100§—09 64552—106
10297— 105 40780—105 43510—121 18449—81 615§1—41 64533—106
10298105 40781—103 43511—121 18450—81 061872—123 6+555—106
10920105 40782—105 43312—121 48451—81 01912—83 64556—106
10730—105 40783—105 43513—121 48132—81 02336—53 64557—106
10231105 10784—105 43538—121 48453—81 6253755 64558—106
40232105 40786—105 13539—121 48431—85 62552—73 64539—106
40233—105 10787—105 13540—121 48435—34 62561—37 64360—21
10236—109 40788—103 13541—121 48322—84 64166—71 64561—21
10237—109 10789—106 43542—121 48807—41 64167—71 64634—72
£0238—109 40791—106 43543—121 48808—41 641690—73 65836—64,63

40239—109 40793—106 43683—106 48835—69 64170—68 66019—38
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66022
66025
66028
66030
66034
66042
66043
66044
66045
66326
66330
66334
66336

Page

38
39
10
do
39
47
17
17
47
17
17
22

29

66448—120
66450—120
66452—120
6645+—120

66456

120

66-+58—120

66460
66462
66464
66466
66168
66470
66618
66620

120
120
120
120
120
120
17

17

66622—16
66624—16

66626
66628

28
28

66630—25
66632—25

66634
66636
66638

28
28
24

66640—24
66642—27
6664+—27
66646—24
66648—24
66673—66
66674—66
66675—66
67458—80
638165—25
68166—25

68167

27

No. Page
68168 27
63169 29
68170 29
68171—31
66172 31
68397 34

68399 40
68442 51
63444—51
68445 51
68446 45
68931 82
68932 82
68933 82
68937 34
68939 34
68941 22
68943 22
68945 18
68947 18
68949 20
68951 20
68953 18
68955—18
68957 19
68939—19
68961 19
68963 19
68965—18
68067—18
68969 19
68971—19
60066 110
69067 110
69068—110
69069—110
88385125
88386—125
88387-—125
88388—125
88389—125
88390—125
88391—126
88392—126
88393—126
88394—126
88305—126
88396126

INDEX TO CATALOGUE NUMBERS

No. Page

88397—126
88398 126
88399 126
88418-—126
88641 56
88651 56
88672 56
88785—356
88894 51
88895 51
88896 51
85897 16
88898 46
88899 46
88955 46
88965 80
89473 17
80475 17
- 89477 28
89479 28
89181 —24
89463 24
80485 18
89487 18
89489 20
89401 20
59586—85
100000—103
100001 103
100002 103
100003 103
100004 103
100005—103
100006 103
100007—103
100008 103
100009—103
100010 103
100011 103
100012—103
100013—103
100014—103
100015—103
100016—-103
100017—104
100018 104
100019—104
100020—104

No. Page

100021 104
100022 104
100023 110
100024 110
100025 110
100026 110
100027 110
100028 110
100029 124
100030 124
100031 123
100032
100033
100034
100035
100036
100037
100038
100039
100040
100041
100042
100043
100044
100045 125
100046—125
100047—125
100048 125
100049 126
100074 123
100076—125
100076—125
100077 125
100078-—81

100079—81

100080—81

100081—81

100082—31

100083—81

100084—81

100085—81

100086—81

100087—81

100088—81

100097 105
100098—105
100099—105
100100—105
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100101
100102
100103
100104
100105
100106
100107
100108

Page

105
105
105
105
105
105
105
105

100118—2+4

100120
100122

24,71

28

100124—28

100126
100130
100131
100132
100133
100134
100135
100156
100157
1001538
100159
100160

39
8
8

8

s
5
S
118
118
116
118
118

100161—118

100162
100163
100164

119
119
119

100165112

100166
100167
100168

100169—

112
112
112
112

100170—112
100171112
100172—112
100173—112
100174—112
100175—112

100176—74,85

100177—86
100178—86
100179—71
100180—71
100181—71
100183—73
100184—73
100186—73

100187 73
100216 31
100217 84
100247 853
100268—73
100293 60
100409 22
100410 22
100830—73
100917 72
100919 71
100921 71
100922 71
100923—71
100924 71
100926 73
100927 73
100928 73
100929 73
100931 73
100932—73
100933—73
100934—73
100935 69
100936 72
105705—21
108530—120
110706 126
110745—64
110746—64
110747—064
110748—64
110749—65
110750—65
110751—65
110752—65
110733-—65
110754—65
110755—635
110756—64 65
110900—119
110901—119
111099—82
112151—86
112152—86
112153—86
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(Address nearest office)

BOSTON, MASS., 84 State Street.

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

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

Burraro, N. Y., Ellicott Square Building.

NeEw HavVEN, ConNN,, Malley Building.
PHILADELPHIA, PA., Witherspoon Building.
BavrTiMoRE, Mp., Electrical Building.

Cuarro1TE, N, C., Trust Building.

CHARLESTON, W. Va., Charleston National Bank Building.
PITTSBURG, Pa., Park Building.

Ri1cHMOND, Va., 712 Mutual Bullding.

RoANOKE, Va., Strickland Building.

ATLANTA, GA., Empire Building.

BIRMINGHAM, ALA., Brown-Marx Building.

MaconN, Ga., Grand Building.

NEwW ORLEANS, LA., Maison-Blanche Building.
CINCINNATI, OHIO, Provident Bank Building.
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CLEVELAND, OH10, Citizens Building.

CHATTANOOGA, TENN,, James Building.

MempHIs, TENN,, Randolph Building.
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General Electric Company of Texas,
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El Paso, Tex., Chamber of Commerce Building.
Qklahoma City, Okla., Insurance Building.

FOREIGN
FoOREIGN DEPARTMENT,
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For all CANADIAN Business,
Canadian General Electric Company, Ltd.,
Toronto, Ontario.

























ERRATA
To accompany Bulletin No. 4748

RAIL BONDS
Page 12—Reference to page 155 under *“ Bonds with Offset

Tucking’ should be changed to 35.

Page 3j—Reference to pages 152 and 1538 should be
changed to 32 and 33 respectively.

Page 85—Reference to pages 149, 152 and 153 should be
changed to 29, 32 and 33 respectively.

Page 38—Reference to page 163 should be changed to 43.
Page ,3—Reference to page 158 should be changed to 38.
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ADVICE REGARDING THE PLACING OF ORDERS

1. Orders, and correspondence regarding orders, must always be sent to the nearest Sales
Office. (See list of Sales Offices at end of this catalogue.)

2. Catalogue numbers should be used wherever possible.

3. Avoid ordering goods “same as last.”” If it is advisable to refer to a previous order the
date and number of the order and the number of our invoice covering previous shipment should be
specified to avoid delay and error in locating it.

4. In ordering, catalogue numbers should be accompanied by the name of the article. This
insures complete identification, and lessens the danger of typographical errors in transmitting orders.
Where it is impossible to give the catalogue number, a full description of the article required should
be furnished.

5. State distinctly how goods are to be shipped—iwhether by freight, express or mail. If
any special route is preferred, it should be mentioned on the order.

6. Careful attention is given to the proper packing of goods, especially glassware, and receipts
are obtained from carriers for delivery in good condition. This Company cannot, therefore, be held
responsible for goods damaged or lost in transportation. All possible precaution, however, will be
used to prevent injury or delay, and, if required, shipments will be traced. All claims for breakage
should be presented to transportation companies handling the freight. We will gladly co-operate
with our customers in having such claims adjusted by the carriers.

7. All claims must be made within three days of the receipt of the goods and should be ac-
companied by the p‘\,éc/kage slip which is forwarded with each shipment.

8. When referring to orders, always give the number or date of your order as well as the name
of the consignee of the goods.

9. Do not return material of any kind without first communicating with the nearest Sales
Office and obtaining—
First: Approval for returning goods.
Second: Returned Apparatus tag, giving proper shipping directions.

10. All returned goods must be plainly marked with the name and address of the sender, and
proper notice of shipment and shipping receipt should be sent to the Sales Office.

11. Prices are subject to change without notice and it is understood that this Company will
in no way be held responsible for such changes.

12.  All prices are listed at point of manufacture. Charges for boxing and packing will be made
in accordance with our regular custom
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4748-12 Rail Bonds

APPLICATION OF BONDS—(Concluded)

To cffect radial expansion of the copper in the hole equally in all directions, the inner screw of
the bond compressor should be centered in the depression in the end of the terminal.

. Bond holes should be located so as to allow for the spacing determined upon between the abutting
rail lengths. For instance in single bonding, the holes for a 10 in. bond to be applied to rail lengths
spaced § in. apart, should be drilled 432 in. from the end of the rail.

The General Electric Company strongly advises against the locating of bond holes close to the
end of the rail. Inmost cases this sort of drilling provides for a bond too short to embody the necessary
f.ie_x1b%11ty_. Moreover it has been found that where the shock caused by the wheels pounding on the
joint is dissipated through the copper at the point where it is fixed rigidly to the rail, it has a tendency
to shorten the life of the copper.

BONDS WITH OFFSET TUCKING

In most methods of double bonding under the joint plate, the terminals of each bond are applied
at unequal distances from the ends of the rails, making it necessary to offset the tucking from the
middle of the bond, so as to avoid interfering with the insertion of the joint bolts or the terminals
of the other bond. The General Electric Company aims to have the tucking coincide with the spacing
between rail ends, and, to accomplish this, must know the exact location of bond holes relatively to
the ends of the rails. This information may be conveyed conveniently by a rough pencil sketch
showing the side elevation of the rails with the bond drillings indicated.

In order to obtain the double advantage of the mechanical security of the compressed terminal
and the efficient electrical contact of a soldered joint, there is an occasional demand for bonds with
tinned terminals. Any compressed terminal bond may be furnished with tinned terminals.*

Before installing this style of bond, the rail surrounding the hole should be faced with the special
facing tool shown on page 155. The bond hole and spot face should be tinned.

After compression,. the terminal of the bond and the surrounding steel are heated, soldering the
bond to the rail. The joint should be allowed to cool slowly.

TERMINAL LENGTH

All orders for stud terminal bonds to be applied to the web of the rail, should state either the
section number of the rail or the thickness of the web in inches. This information will enable us to
ship bonds with terminals of the correct length. Manifestly a terminal stud sufficiently long to insure
good results upon compression in a web £ in. thick, is too long for a web 2 in. thick, as too much copper
in a terminal will cause it to form into a rivet head over the hole before the hole is completely filled.

Lacking knowledge of the web thickness, this company will ship bonds with the following terminal
lengths for the terminal diameters given. These lengths have been found best suited to average
conditions.
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FORM A RIBBON BONDS

The Form A ribbon bond is furnished for use under the joint plate where, usually, the space is
restricted, and extreme compactness of design is necessary. The conductor of this bond is composed
of thin copper ribbons pressed into the desired shape. The relative movement of the rails is almost
wholly in the vertical plane, therefore the laminations are horizontal so as to afford maximum flexi-
bility in the vertical plane.

The bonding space provided in most rail sections with standard angle bars is so distributed as
to require the unbalanced form of bond, having more than half of the total conductor section in the
lower branch. The balanced form of bond is suitable for use in the great majority of cases only under
special angle bars and the patented joints. To enable us to determine the correct distribution of the
conductor laminations all orders for bonds should state the maker’s name and section number of
the rail on which the bonds are to be used.

* Standard Ribbon Bonds of 4/0 section with } in. dia. terminals may be furnished with extra large head on terminal to provide large
arca of contact.
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NOTICE

This bulletin contains a number of references to other
publications. Information regarding the matters thus referred
to may be had from any local office of the Company.

The panels listed are all of the sectionalized type and each
section has. a separate catalogue number. Since each section
includes essential apparatus, three sections (one top, one middle
and one bottom) are required to form a complete panel.

The pages are sectionalized so that the user may have
before him a picture of the complete panel desired together with
a full description of the equipment. All sections included
between full sized pages are interchangeable for equal capacities
excepting as noted on the top sections.

The following procedure will simplifyv the selection of a
panel,

1 The index on page 1 will tell where the panel may be found.

2 Choose the top section first and the note above the table
of catalogue numbers will indicate at once just what
middle and bottom sections may be used.

3 Check the “Equipment” given for the panel chosen and thus
insure that it meets all requirements. The diagrams of
connections which are included with each class of panels
clearly illustrate the function of each piece of apparatus
comprising the equipment.
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GENERAL INFORMATION

These ) panels are designed for general use in
central stations and isolated plants, suitable provi-
sion being made for operating generators in parallel.

All A.C. instruments and meters are operated from
the secondaries of standard current and potential
transformers and the automatic oil switches are of
the transformer trip form. The use of secondary
apparatus produces maximum safety to both the
operator and the system and is recommended for all
2300 volt systems.

The instruments, meters, oil switches, etc.,
furnished with these panels are of the General
Llectric Company’s highest grade for 2300 volt
switchboards, and sufficient information regarding
them is given under the “Equipment” of the panels
to enable the reader to refer to the various bulleting
whieh eontain detailed deseriptions.

VOLTAGE

Unless otherwise ordered, apparatus will be cali-
brated for 2300 volts. Panels may be used to eontrol
1150 volt generators and feeders, but when gener-
ator panels are used for 1150 volt machines the
kilowatt rating of the panel is decreased one-half.

FREQUENCY

Unless otherwise ordered, apparatus will be
calibrated for 60 cycles. All panels may be used on
any frequency from 25 to 125 cycles without ad-
ditional charge excepting those equipped with 50
watt potential transformers for which an additional
charge will be made when used for frequencies less
than 60 cycles.

MATERIAL OF PANELS

All sections are oiled Natural Black Slate 1 1/21in.
thick, with 3/8 in. bevel. Blue Vermont Marble,
Black Enameled Slate or panels 2 in. thick may be
substituted at increased prices which may be obtain-
ed from any office of the General Electric Company.

FRAMEWORK

A complete supporting framework of 1 1/4 in.
pipe with necessary fittings is included with each
panel, excepting the pipe for tie rods. . For
panels equipped with remote control oil switches a
suitable pipe framework for supporting oil switch
and buses is also included. See Switchboard
Arrangements.

SILL

A wooden sill for supporting the switchboard 1 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 A.C. and exciter
buses are furnished with these panels, supports for
one set of A.C. buses being furnished on panels

having S.T. oil switches and for two sets of A.C.
buses on panels having D.T. oil switches. Buses
will be located as shown on the Switchboard
Arrangements.

Owing to the varying amounts of bus har copper
which may be required for a given panel, it is
impos'sible 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 without copper for buses and the latter must be
ordered by Cat. No. from the bus bar tables on
another page.

CONNECTIONS

Each panel is furnished complete with insulated
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 seeondary conneetions 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 and
potential transformers 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 section show the main connections and
supports for same which are to be furnished by the
purchaser. When generator panels with governor
control switches or feeder panels with regulator
control switches are ordered, the purchaser must
furnish the necessary control leads from the panel
to the governor or regulator.

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 thc following are recom-
mended:

(a) For One A.C. Ammeter,

ordinary One A.C. Voltmeter,

balanced One D.C. Field Ammeter,
power One A.C. Indicating Wattmeter
loads for units 500 Kw. and above.
(b) For *Three A.C. Ammeters,

unbalanced One A.C. Voltmeter,

lighting One D.C. Field Ammeter,

loads One A.C. Indicating Wattmeter.

*The price of combination (b) can be reduced by using one A.C. ammeter and a three-way ammeter switch instead of three

ammeters.



INSTRUMENT EQUIPMENTS (Cont’d)

With combination (b) an 8 point receptacle is
furnished on the middle section to allow voltage
readings on all three phases.

For Feeder Panels it is customary to use,

One ammeter for single-phase lighting,

One ammeter and one voltmeter compensated for
ohmic drop, for single-phase lighting when regu-
lators are used. .

* Three ammeters for three-phase lighting,

One ammeter for three-phase power.

When Ground Detectors are to be used it is recom-
mended that they be mounted on rigid brackets on
top of the switchboard or in some convenient
location away from the board.

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 recom-
mended in preference to feeder watthour meters as
the former operate at better load factors and are not
subjecttochangesin capacity. When watthour meters
are desired for several feeder panels which are not
equipped with regulators and which are connected
to one set of buses, economy may be practiced by
omitting the potential transformers from each
panel and using a common set of transformers
connected to the bus. Such cases should be re-
ferred to the General Office for recommendations.

Meters heretofore known as ‘‘Recording Watt-
meters” will in the future be known as ‘““ Watthour
Meters.”” Throughout this bulletin, the terms
‘“Polyphase Watthour Meter’” and ‘‘Single-phase
Watthour Meter” are used in place of ‘‘Polyphase
Recording Wattmeter’” and ‘‘ Single-phase Recording
Wattmeter’’ respectively.

t OIL SWITCH EQUIPMENTS

The K-5 oil switches which are listed for all panels
are of two classes, all 200 ampere switches being
rated 4500 volts while the 300 and 500 ampere
switches are rated 7500 volts. Panels are listed with
oil switches both on the back of panel and remote
control on pipe framework. The latter location
is recommended in all cases where double throw
switches are required as the connecting cables
render the back of the panel almost inaccessible
when the former location is used. This is especially
true when generator or feeder cables are brought
to the switch from the top of the panel. Panels
with 200 ampere double-throw oil switches on the
back are listed, however, for use in small installations
gh&ere the more expensive arrangement is not justi-

ed.

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
fgom the same current transformers. However, time
limit relays are listed for all panels having auto-
matic switches, both for the purpose of securing
greater ol swilch rupturing capacity when required,
and for use on circuits subject to heavy momentary
overloads.
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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-
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 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 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 formulas:

For motors with 25 per cent. overload guarantee:

Ampere Capacity of Panel

_ H.P.X.746 X1000 X 1.25
1.73 Xvolts Xefficiency X power factor

_ H.P. X539
volts X efficiency X power factor

For motors with 50 per cent. overload guarantee:
Ampere Capacity of Panel

_ H.P.X.746 X 1000 X1.5

1.73 X volts Xefficiency X power factor
H.P.X646.5

" volts Xefficiency X power factor

RATINGS OF FEEDER PANELS

The ampere ratings given for feeder panels are the
maximum current (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 injur-
ious 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.

*The price of three-phase lighting equipments can be reduced by using one ammeter and a three-way ammeter switch instead

of three ammeters.

tThe K-5 oil switch which has been specified under the Equi
However, the full line of K-

and will shortly supersede the K-3.

pment of all panels listed herein is a new switch recentl
1 ) e e y developed
5 switches is not in production at the present time and the Gengral

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.

Copyright, 1910, by General Electric Company
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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 circuits 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
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 rclays.

RUPTURING CAPACITY IN KILOWATTS

Switch  Voltage | Automatic
Ampere of Non- Automatic Limit Relay
Rating Cireuit A ytomatic tInstan- Set for a Mini-
aneous |muym of 1 1/2
Seconds Delay
200 1150 5900 2400 5900
200 2300 5300 2100 5300
300-500 1150 6300 2500 6300
300-500 2300 5900 2400 5900

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 existing, blank and rew
panels and also showing any open spaces.
See Fig. 1 Page 65 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 bus bars, location of oil switches, etc.

3. Location of Oil Switches when remote control—
which of the locations shown in ‘‘Switchboard
Arrangements’’ is desired?

4. 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?”

5. 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 section 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. Location of Regulators—If Feeder Regulators
are chain operated, which of the locations
shown on pages in rear of this section is desired?

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 Regulator Inform-
ation Blank.

2. If a current transformer is used for compensating
for line drop specify where same is to be con-
nected.



THREE—PHASE GENERATOR PANELS
2300 VOLTS—60 CYCLES

26 1/2 TO 1600 KILOWATTS

WITH OIL SWITCHES{Mounted on back of panel
T.P.S.T. AND T.P.D.T.|Remote control, mounted on pipe framework

Copyright, 1910, by General Electric Company
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SINGLE-CIRCUIT
THREE-PHASE FEEDER OR INDUCTION MOTOR PANELS

2300 VOLTS—60 CYCLES
8 TO 500 AMPERES

WITH OIL SWITCHES Mounted on back of panel
T.P.S.T. AND T.P.D.T. | Remote control, mounted on pipe framework

Copyright, 1910, by General Electric Company
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For Diagrams of Connections
see
Single-Circuit Panels, Page 14















SINGLE-CIRCUIT
SINGLE-PHASE FEEDER PANELS
Without Feeder Regulators

2300 VOLTS—60 CYCLES
8 TO 200 AMPERES

WITH OIL SWITCHES ( Mounted on back of panel
D.P.S.T. AND D.P.D.T. [Remote control, mounted on pipe framework

Copyright, 1910, by General Electric Company
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SINGLE-CIRCUIT
SINGLE-PHASE FEEDER PANELS

With Hand Operated Feeder Regulators

2300 VOLTS—60 CYCLES
8 TO 200 AMPERES

WITH OIL SWITCHES} Mounted on Back of Panel
D.P.S.T. AND D.P.D.T.l Remote Control, Mounted on Pipe Framework

Capyright, 1910, by General Electric Company
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SINGLE-CIRCUIT
SINGLE-PHASE FEEDER PANELS
With Automatic Feeder Regulators

2300 VOLTS—60 CYCLES
8 TO 200 AMPERES

WITH OIL SWITCHESj Mounted on back of panel
D.P.S.T. AND D.P.D.T. | Remote control, mounted on pipe framework

Copyright, 1910, by General Electric Company
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DOUBLE-CIRCUIT
SINGLE-PHASE FEEDER PANELS
Without Feeder Regulators and
With Hand Operated Feeder Regulators

2300 VOLTS—60 CYCLES
8 TO 200 AMPERES PER CIRCUIT

WITH T { Mounted on back of panel
ITH T.P.S.T. OIL SWITCHE,S ‘(Remote control, mounted on pipe framework

NOTE

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.

Copyright, 1910, by General Electric Company
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For diagrams of connections see those for single-circuit panels.

Without Regulators ................ .Page 26

With Hand Operated Regulators...... Page 34
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‘TA 'REGULATOR PANELS
For Forms L & K Regulators

2300 VOLTS—60 CYCLES

Copyright, 1910, by General Electric Company
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COMBINATION TA REGULATOR AND THREE-PHASE EXCITER
MOTOR PANELS

For Forms L & K Regulators

2300 VOLTS—60 CYCLES
8 TO 200 AMPERES

WITH OIL SWITCHES ( Mounted on back of panel
T.P.S.T. AND T.P.D.T. | Remote control, mounted on pipe framework

Copyright, 1910, by General Electric Company
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DIAGRAMS OF CONNECTIONS

For T.A. Regulators see...... page 52

For Induction Motor see...... page 14
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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 10 2:1 41261 200 40 :1
41253 15 3:1 41262 300 60 :1
41254 20 4:1 41263 400 80 :1
41255 30 6:1 41264 600 120 : 1
41256 40 8:1 108053 800 160 : 1
41257 60 12:1 41300 1000 200 :1
41258 80 16 : 1 41301 1500 300 :1
41259 100 201 41302 2000 400 : 1

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

BUS BAR COPPER

Bus bars must be ordered separately for each panel as per the following sample order:
Item No. 1-—Omne three-phase generator panel,

Top Section Cat. Noweeenooo. A.C. Buses Cat. Nowooeeeooe.

Middle Section Cat. No.owuee.o.o Exciter Buses Cat. NO.coeeeeee.

Bottom Section Cat. No............

If the fotal current supplied to a bus by all panels in the board does not exceed 625 amperes, bus bars
may at once be chosen from the following tables since the ampere capacity of bus required for any panel will
be within the minimum limit catalogued. 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.

A.C. BUSES
For One Set of Three-Phase Buses For Two Sets of Three-Phase Buses
CAT. NOS. CAT. NOS.
Ampere Ampere
BCapacxty_of For Panel For Panel For Panel Capacity of For Panel For Panel For Panel
s Required 16 In. Wide | 20 In. Wide | 24 In. Wide Bus Required 16 In. Wide | 20 In, Wide | 24 In. Wide
1to 625 110478 110481 110484 1to 625 110487 110490 110493
626 to 1250 110479 110482 110485 626 to 1250 110488 110491 110494
1251 to 1875 110480 110483 110486 1251 to 1875 110489 110492 110495
EXCITER BUSES
CAT. NOS.

Ampere Capacity

of Bus Required For Panel 16 In. Wide For Panel 20 In. Wide For Panel 24 In. Wide

1to 625 110496 110499 110502
626 to 1250 110497 110500 110503
1251 to 1875 110498 110501 110504

The Cat. Nos. of A.C. Buses cover bare copper bars. If so specified with the order, 0000 B.&S. insulated
wire may be substituted when the bus capacity for any panel in the entire switchboard does not exceed 260
amperes, Such substitution should never be made if future extensions are contemplated which will make
the ultimate bus capacity for any panel greater than 260 amperes.

The Cat. Nos. of Exciter Buses cover one positive and one negative bus and should not be used with exciter
panels for which an equalizer bus is required. Exciter panels and buses for same are listed in S 413.

Copyright, 1910, by General Electric Company





















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.

Syracusg, N. Y., Post-Standard Building.
BurraLo, 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.
P1TTSBURG, PA., Park Building.

RICHMOND, VA., 712 Mutual Building.

ROANOKRE, Va., Strickland Building.

ATLANTA, GA., Empire Building.

BIRMINGHAM, ALA., Brown-Marx Building.

Macon, Ga., Grand Building.

NEw ORrRLEANS, LA., Maison-Blanche Building.
CINCINNATI, OHIO, Provident Bank Building.
CoLumBuUs, On10, Columbus Savings & Trust Building.
CLEVELAND, Onuio, Citizens Building.
CHATTANOOGA, TENN., James Building.

MewmpHIs, TENN., Randolph Building.

NasuviLLg, TENN., Stahlman Building.
Inp1anaPoLis, IND., Traction Terminal Building.
CHICAGO, ILL., Monadnock Building.

DEeTRrOIT, MicH., Majestic Bldg. (Office of Soliciting Agt.)
St. Louls, Mo., Wainwright Building.

Kansas City, Mo., Dwight Building.

BurTe, MONTANA, Pheenix Building,

MINNEAPOLIS, MINN., 410-412 Thu—d Avenue, North.
DENVER, COLO., thtredge Building.

SALT LAKE Cr1y, UTalt, Newhouse Building.

SAN FRANCISCO, CAL., Union Trust Building.
Los ANGELES, CaL., Delta Building.

PorRTLAND, ORE., Electric Building.

SEATTLE, WasH., Colman Building.

SPOKANE, WaSH., Paulsen Building.

For TExAS and OKLAHOMA Business refer to
General Electric Company of Texas,
Dallas, Tex., Praetorian Building.
El Paso. Tex Chamber of Commerce Building.
Oklahoma Cxty, Okla., Insurance Building.

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

For all CANADIAN Business,
Canadian General Electric Company, Ltd.,
Toronto Ontario.









