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Fig. 3—Type RH Meter—Cover Removed

INSTRUCTIONS

Before attempting to adjust
the following description of the
that follow.

Application—The type RH Thermal Demand
Meter indicates the “logarithmic demand” of
the circuit to which it is connected. It oper-
ates by heat storage from an electrical heating
element with an indicating element involving
a heat-sensitive bi-metallic spring system.

When full load is applied, this meter registers
90 per cent of full scale in the time interval
marked on the dial.

There is a maximum pointer which can be
reset without opening the meter and which is
carried by the moving pointer to the highest
demand reached since the meter was last
reset. No recording device is contained in

the meter for use, read carefully

instrument and the instructions

the indicating mcter so that the exact time
of the minimum demand is not shown.

Its simplicity and its frecdom from mechani-
cal difficulties make it especially valuable on
rapidly fluctuating loads.

The ammeter is especially applicable in
determining the average current on steel mill
or other motors where the load varies through
a wide range within the space of a few seconds
of time.

Caution—Keep cover on meter at all times;
leaving it off will allow dust to accumulate in
the mechanism,.
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Resetting—A small scalable crank at the
bottom of the case is turned by hand to resect
the maximum pointer.

Dial Marking—The dial is direct reading
with a nearly uniform scale for the wattmeter,
and with an approximate scale of squares for
the ammeter.

Time Interval—Meters are listed for 15 and
30-minute interval only. During this interval
the pointer arrives at a place equivalent to
90 per cent on the logarithmic time curve.

Polyphase Meters—All meters have a double
set of heating clements. One set is connected
in each phase for the polyphase, while for single
phase the two sets are connected either in series
or parallel.

Constructien—All parts of the meter element
are mounted on a supporting casting which
allows it to bhe removed as a unit without
affccting the calibration.

Terminal Chamber—Separately scaled ter-
minal chambers are provided separated by a
dust-proof partition from the meter chamber.
As the main covers do not need to be removed
at installation the meter seals applied in the
central station’s laboratory can be retained.
Each terminal chamber has a cover fastened
on by one wing nut.

In the single-phase meters the terminal
chamber is at the bottom. In the polyphase
meters, two terminal chambers are provided,
one on the left-hand side of the meter for the
line connections, and one on the right-hand
side for the load connections, the leads entering
the sides of these chambers.

Bearings—Reliability and ruggedness are in-
sured by the use of high torque, plain phosphor
bronze bearings.

Operation—The following is a brief descrip-
tion of the thermal storage wattmeter.

Referring to Fig. 4, A is a circuit feeding a
load B.  C is a small transformer incorporated
within the meter with its primary across the
circuit A. In series with the secondary of this

transformer are two equal resistances R-1 and
R-2. A current is set up in these resistances
that is proportional to the voltage of the circuit
A. The load current is also caused to circulate
through these same resistances in the manner
shown in Fig. 4, being taken into the middle of
the secondary of the small transformer and
being taken out at the connection between
resistances R-1 and R-2. These two cur-
rents—one the secondary current, due to the
presence of the voltage and the other due to the
passage of the load current—are additive in one
of these resistances and subtractive in the
other, and the difference in the heating effect
of the two resultant currents is proportional
to the watts of the load B.

If we represent the current that passes
through the resistance R-1 and R-2 due to the
presence of the voltage by E, and the load
current therein by I, the resultant current in
one of these resistances is E plus I, and in the
other E minus I. The losses are proportional
to the squares of these currents and the differ-
ences of these losses is proportional to the
product EI.

F and G represent two spiral springs made
from bimetallic strip, attached rigidly to their
casings at the outer ends and to a common
shaft H at their inner ends. These bimetallic
springs tend to coil up on an increase in tem-
perature (due to the difference in temperature
coefficient of the two metals of which they are
composed), but, sincc the two springs are
wound in opposite "directions, no movement
of the shaft H will take place unless there is a
difference in temperature between F and G.
The shaft H, therefore, will not turn with
changes in atmospheric temperature or with
any other condition that causes both springs
to maintain the same temperature, but will
respond only to the difference in temperature
caused by the difference in the losses in re-
sistences R-1 and R-2.  S-1 and $-2 represent
diagrammatically the thermal storage of the
cases in which the bimetallic springs T and G
are enclosed. Due to this thermal storage,
the wattmeter does not respond instantly to a
change in load but always indicates the log-
arithmic average load over the time period
mmmediately preceding the instant of observa-
tion, the length of this time period being
determined in part by the amount of thermal
storage in the cases, shown diagrammatically
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at S-1 and S-2. K is a pointer attached to
shaft H and traveling over the scale L. M is
a friction pointer which shows the highest
position of pointer K since last reset.

From the above it is easily seen that the
meter depends for its indication wupon the
effect of heaters on spiral bimetallic springs.
In the wattmeter, a difference of temperature
in the two springs proportional to the watts in
the circuit is produced by the arrangement of
the circuits. In the ammeters, only one spring
is heated by the current in the circuit. This
gives a scale deflection nearly proportional to
the square of the current flowing.

"The time element of the meter is due to the
heat capacity of the boxes containing the
heaters and springs. As in other thermal
devices the time element for any given change
of load is constant. Thus in a 30-minute
interval meter as mentioned above it requires
30 minutes for the pointer to move from zero
t0 90 per cent of full scale with full load applied.
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Assume that this meter had full load, 1000
watts, applied for 30 minutes the reading
would be 900 watts and if the same load con-
tinued for another 30 minutes the reading
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Fig. 5—Single-Phase Meter Fig. 6—Polyphase Meter
DIMENSIONS IN INCHES
Amperes A B C D E F G H I
Single-Phase
5 16 874 214 2% 44 1t 17 133 53¢
10 15 874 214 254 414 $ 155 115 53y
15 & 87% 215 254 414 18 17 133 534
25 35 9lg 234 2% 434 1lg 1lg 2% 534
50 g 915 33 215 434 115 (B 2% 5%
Polyphase
5 75 254 14 4ls 9 15 17 11
10 T3 254 11 415 9 i i 11
15 T1% 284 1% 114 9 18 53 44
25 7% 2% 13 4+ 91g 1lg 7% 434
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would be 990 watts. This is in accordance with
the approximate logarithmic curve.

Again, assume that this meter had half load,
500 watts, applied for a sufficient time to
bring the pointer to equilibrium at half scale.
Then, if full load is applied for 30 minutes the
pointer will go 90 per cent of the distance from
half scale to full scale and reach the 95 per cent
point of it.  [.50 per cent 4 (90 per cent of 50
per cent) ]

These characteristics are similar to the
thermal conditions of all electrical apparatus
under changes of load.

Adjustments—There are two adjustments
which can be made if necessary, ‘‘zero’” and

by turning the small screw at the front end of
the shaft, while the latter is madc by turning
the screw at the top of the meter.  To increase
the meter reading turn the screw right-handed
(down), while to decrease the reading turn the
serew left-handed (up).

Three-wire single-phasc meters are identical
in appearance with the two-wire. The rated
current 1s that in each outside wire.

Meters For Use With Transformers—For
current capacities higher than those listed in
the tables meters are arranged for use with
current transformers having 5-ampere secon-
dartes. For voltages higher than those listed,
the 100-volt meters may be used with voltage

“full load”. The former adjustment is made transformers having 100-volt secondaries.
i i Load Line Load
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2 or 3Phase -3Wire
without Transformer

2 or 3Phase -3Wire with
Current Transformer

2or 3Pnase -3 Wire
Current Voltage Transformer

i Lood Line Laad
Line Load  Line AR Q Ay .
— — A 1 P -
u; Fuses
i - ey
N N R

2 Phase-4 Wire
Without Transformers

2Phase -4 Wire with
Current Transformers

2Phase -4 Wire with
Current Voltage Transformers

Fig. 7—Diagram of Connections—Front View
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The Company’s Works at East Pittsburgh, Pa.

Westinghouse Products

A few of the Westinghouse Products are listed below and will furnish some idea of the
great variety of electrical apparatus manufactured by the Company and the many ex-

tensive fields for their use.

For Industrial Use

Instruments

Motors and controllers for every
application, the more important of
which are: Machine shops, wood-
working plants, textile mills, steel
mills, flour mills, cement mills, brick
and clay plants, printing plants,
bakeries, laundries, irrigation, ele-
vators and pumps.

Welding outfits

Gears

Industrial heating devices, such
as: Glue pots, immersion heaters,
solder pots, hat-making machinery
and electric ovens.

Lighting Systems

Safety switches

For Power Plants and Transmission
Lines
Circuit-breakers and switches
Condensers
Controllers
Control switches
Frequency changers
Fuses and fuse blocks
Generators
Insulating material
[nstruments
Lamps, incandescent and arc
Lightning arresters
Line material
Locomotives
Meters
Motors
Motor-generators
Portable Power Stands, 110 volts
Rectifiers
Regulators
Relays

Solder and soldering fluids
Stokers
Substations, portable and auto-
matic
Switchboards
Synchronous converters
Transformers
Turbine-generators

For Transportation
Locomotives
Railway equipment
Marine equipment

For Mines
Lamps
Locomotives
Motors for hoists and pumps
Motor-generators
Portable substations
Switchboards
Line material
Ventilating outfits

For Farms

Fans

Household appliances

Motors for driving churns, cream
separators, corn shellers, feed grind-
ers, pumps, air compressors, grind-
stones, fruit cleaning machines and
sorting machines.

Generators for light, power and
heating apparatus

Portable Power Stands, 32 Volts

Radio Apparatus

Transformers

For Office and Store
Electric radiators
Fans
Arc lamps

Incandescent lamps

Small motors for driving address-
ing machines, dictaphones, adding
machines, cash carriers, moving win-
dow displays, signs, flashers, envel-
ope sealers, duplicators, etc.

Ventilating outfits

For Electric and Gasoline Automo-
biles and the Garage

Battery charging outfits

Charging plugs and receptacles

Lamps

Instruments

Motors and controllers

Small motors for driving lathes,
tire pumps, machine tools, polish-
ing and grinding lathes.

Solder and soldering fluids

Starting, lighting and ignition
systems, embracing: Starting motor
generators, ignition units, lamps,
headlights, switches, etc.

Tire vulcanizers

For the Home
Electric ware, including: Table
stoves, toasters, irons, warming

pads, curling iroms, coffee percola-
tors, chafing dishes, disc stoves, radi-
ators and sterilizers.

Automatic electric ranges

Fans

Incandescent lamps

Radio Apparatus

Small motors for driving coffee
grinders, ice cream freezers, ironing
machines, washing machines, vac-
uum cleaners, sewing machines,
small lathes, polishing and grinding
wheels, pumps and piano players.

Sew-motors
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WESTINGHOUSE SALES OFFICES

ALBANY, N.Y., Journal Bldg.

ATLANTA, Ga., Candler Bldg 127 Peachtree St.

BAKERSFIELD, CAL., 2224 San Emedio St.

BALTIMORE, Mb., VVestinghouse Ele~. Bldg., 121 E. Baltimore St.

BIRMINGHAM, ALA., Brown-Marx Bldg., 2000 First Ave.

BLUEFIELD, W. VA., Law and Commerce Bldg., Federal and
Ralelgh Streets.

BosTtoN, Mass., Rice Bldg., 10 High St.

BripGEPORT, CONN., Bruce & Seymour Streets.

BurraLo, N.Y., Ellicott Square Bldg., Ellicott Square.

BURLINGTON, Jowa., 315 North Third St.

BurTE, MONT., Montana Electric Co. Bldg., 52 East Broadway.

CANTON, OnI1o0, (Box 292-Mail and Telegrams)

Cepar Rarips, Iowa, 1705 Avenue,

CHARLESTON, W, Va,, Kanawha National Bank Bldg ,Capitol
and Virginia Streets.

CHARLOTTE, N.C., Commercial Bank Bldg., 200 S. Tryon St.

CHATTANOO(‘A TENN ., Hamilton Natlonal Bank Bldg., 701
Market Street.

CHIcaGo, ILL., Conway Bldg., 111 W. Washington Street.

CINCINNATI, OHI0, Westinghouse Elec. Bldg., Third and Elm Sts.

CLEVELAND, OH10, Hanna Bldg., Euclid and East 14th St.

CoLumMBus, O., Interurban Terminal Bldg., Third and Rich Sts.

ToaLLas, TEX., Magnolia Bldg., Akard and Commerce Streets.

DayToN, O., Reibold Bldg., 14 West Fourth Street.

DNENVER, CoLo., Gas & Electric Bldg., 910 Fifteenth St.

DESs MoINES, Jowa, 608 Securities Bldg., 416 W. Seventh St.

DETROIT, MICH., Westinghouse Elec. Bldg., 1535 Sixth St.

DuLuthH, MINN., 511 Alworth Bldg., 306 West Superior St.

ELMIrA, N.Y., Hulett Bldg., 338-342 Water St.

EL Paso, TeEx., Miils Bldg., Oregon and Mills St.

ForT WAYNE, IND., 3143 Broadway.

FRrESNO, CaL., Griffith-McKenzie Bldg., J and Mariposa Sts.

HammonDp, IND.,, (Mail—P.O. Box 238; Telegrams—1188
Garfield St.)

Hartrorp, CoNN., 220Market St.

Houston, TeX., Union National Bank Bldg.,
gress Sts.

HuNTINGTON, W. VA,, Westinghouse Electric Bldg., Cor. Sec-
ond Ave. and Ninth St.

INpIANAPOLIS, IND., Traction Terminal Bldg.,
Market Sts.

JACKsSON. MIcH., 704 Peoples National B nk Bldg.

JACKSONVILLE, FLA Union Terminal Warehouse, East Union
and Ionia Sts.

Kansas City, Mo., Orear-Leslie Bldg., 1012 Baltimore Ave.

LitTLE Rock, ARK., 2311 State Street.

LouisviLLE, K¥., Marion E. Taylor Bldg., 312 Fourth Ave.

Los é\NGELES, CAL., Westinghouse Elec. Bldg., 420 San Pedro
St.

MempHIS, TENN., Exchange Bldg., 130 Madison Ave.

Main and Con-

Illinois and

MipbLESBORO, Ky., (P.O. Box 158)

MILWAUKEE, Wis., First National Bank Bldg.. 425 E. Water St.

NI[N!EEAP\?L}E:S, MINN., Northwestern Terminol 2303 Kennedy
t., N.E.

NEwaRrk, N.J., 38-40 Clinton St.

New Haven, ConN., Liberty Bldg. 152 Temple St.

New OrRLEANS, LA., Maison Blanche Bldg., 921 Canal St.

’\Il-w YORK N.Y., G. Benenson Investing Bldg., 165 Broad-

NIM,ARA FaLLs, N.Y., Gluck Bldg., 205 Falls Street.

Oxvranoma City, OKLA Tradesman's National Bank Bldg.,
Main & Broadway Sts.

OMAHA, NEB.,, 1102 Woodman of the World Bldg.,
Farnam St.

PurLADELPHIA, PA., Widener Bldg., 1325-1329 Chestnut St.

PITTSBURGH, PA., Union Bank Bldg., 306 Fourth Avenue.

PorTLAND, ORE., Porter Bldg., Sixth and Oak Sts

RALEIGH, N C., 522 Fayettevxlle Street.

RicuMoND, VA Virginia Rwy. and Pr.
Franklin Sts.

ROCHESTER, N.Y., Chamber of Commerce Bldg.,
Street.

Rock IsLAND, ILL., 2319 Third Avenue.

St. Louls, Mo., Westinghouse Elec. Bldg., 717 So. Twelfth St.

SaLt LAke City, Utan, Walker Bank Bldg., Second South
and Main Sts.

SAN ANTONIO, TEXAS. 1105 Denver Blvi.

SaN Francisco, CaL., First National Bank Bldg., 1 Mont-
gomery St.

SEATTLE, WasH., Westinghouse Elec. Bldg., 3451 E. Marginal

1319

Bldg., Seventh and
119 E. Main

Way’
SPOKANE, WaAsH.,, Old National Bank Bldg., Riverside &
Stevens Sts.
SPRINGFIELD, ILL., Public Service Bldg., 130 S. Sixth St.
SPRINGFIELD, MASS., 82 Worthington Street.
Syracusg, N.Y ., Umversmy Bldg., S. Warren and E. Wash. Sts.
TacoMma, WasH,, W.R. Rust Bldg S 11th and Commerce Sts.
ToLEDO, O., Ohio Bldg., Madison Avenue and Superior Street.
TucsoN, Ariz., Immigration Bldg., 90 Church Street.
TuLsa, OKLAHO‘VIA 309 S. Galveston Avenue.
UrTica, N.Y., City National Bank Bldg., 110 Genesee St.
*WASHINGTON D.C., Hibbs Bldg., 723 Fifteenth St., N.W.
WILKES-BARRE, PA., Miner's Bank Bldg.,, W. Market and
Franklin Sts.
WORCESTER, Mass., Park Bldg., 507 Main Street.
YouxgstowN, 0., Home Savings and Loan Bldg., Federal &
Chestnut Sts.

Hunt-Mirk & Company, San Francisco, Cal., 141 Second St.,
Marine Dept., Special Pacific Coast, Reprcsentdtwes
The Hawaiian Electric Company, Ltd., Honolulu, T.H.—Agent

*Government business.

WESTINGHOUSE AGENT-JOBBERS

ATLANTA, GA., Gilham Schoen Electric Co.
BIRMINGHAM, ALA., Moore-Handley Hardware Co.
BLUEFIELD, WEST VIRGINIA, Superior Supply Co
Burraro, N.Y., McCarthy Bros. & Ford
BUTTE, MONTANA, The Montana Electric Co.
CHICcAGO, ILL., Illinois Electric Co.
CHARLOTTE, N.C., Carolina States Electric Co.
CLEVELAND, OHIO, The Emner Electric
DENvVER, CoLO., The Mine & Smelter Suppl Co.
Drmon-. MicH., Commercial Electric Supply Co.
EL Paso, TExAs, The Mine & Smelter Su%ply Co.
EvANSvILLE, IND., The Varney Electrical Supply Co.
HousToN, TEXAS, Tel-Electric Co.
Hum'mc'ron. WEST VIRGINIA, Banks Sup, caf g
INDIANAPOLIS, IND., The Vamey Electn upply Co.

ACKSONVILLE, FLA., Pierce Electric Co.

ANsAs City, Mo., Satterlee Electric Co.
Los ANGELES, CAL., Illinois Electric Co.
LouisviLLE Ky., Tafel Electric Co.
MgEwmpuis, TeNN., The Riechman-Crosby Co.
MILwAUKEE, W1s., Julius Andrae & Sons Co.
New HaveN, Conn., The Hessel & Hoppen Co

NEW ORLEANS, LA., Electrical Supgly Co.
NEw York, N.Y., Alpha Electric

OKLAHOMA CITY, OKLAHOMA, United Electric Co.
OMAHA, NEB., The McGraw "Co.

PHILADELPHIA. Pa,, H.C. Roberts Electric Supply Co.
PITTSBURGH, PA., Robbins Electric Co.

PORTLAND, ORE., ' Fobes Supply Co.

RicHMOND, VA., ‘Tower-Binford Electric & Mfg. Co.
ROCHESTER, N. Y Rochester Electrical Supply Co.
SaLt LAk CiTy, U'nm, Intermountam Electric Co.
SaN Francisco, CaL., Electric Rwy. & Mfrs. Supply Co.
SCRANTON, Pa., Penn. Electncal Engmeermg Co.
SEATILE, WASH Fobes Sup, y o.

Sroux CrITy, IOWA, The Mc

SPOKANE, WASH., The Washmgton Electnc Supply Co.
St. JoserH, Mo., Columbian Electrical Co.

St. Louis, Mo., The McGraw Company.

St. PauL, MINN,, St Paul Electric Co.

Syracusg, N.Y., Roberts Electric Supply Co.
TaMPA, FLa,, Plerce Electric Co.

WASHINGTON. D.C., H.C. Roberts Electric Supply Co.
WicHITA, KANsas, United Electric Co.

WESTINGHOUSE SERVICE SHOPS

ATLANTA, GA............ Cor. Markham & Mangum Streets
BALTIMORE, MD........ vevessesses 501 East Preston Street
BosToN, MAss....... Cibeeanaene .12 Farnsworth Street
BRIDGEPORT, CONN........ . Bruce Ave. and Seymour Street
BurraLo, NY............. Cereereeeas 141-157 Milton Street
CHICAGO, ILL. ...... eereeeerenerann 32 South Peoria Street
CINCINNATL, OHIO. .. .ovvviiineenanns Third and Elm Streets

CLEVELAND, OHIO. .
DENVER, CoLo...
DETROIT, MICH. .
HarTFORD, CONN...

vvs..1255 West Fourth Street
ve...1909-11-13-15 Blake Street
1535 Sixth Street
++++.220 Market Street

HunTiNGTON, W. VA..............9th Street & Second Avc.
JOHNSTOWN, PA......cvviivevnneees. . .47 Messenger Street
Los ANGELES, CAL......... +v....420 S. San Pedro Street
MINNEAPOLIS, MINN....... +e0.+2303 Kennedy St., N.E.
NEW YORK, N.Y......v0nne .467 Tenth Avenue
PHILADELPHIA, PA.............. -.214-220 North 22nd Street
PITTSBURGH, PA.............. 0.0 .6905 Susquehanna Street
ST. Louts, MO. .. ..vovnvnnnonas ...717 South Twelfth Street
SaLt LAkE City, UTAH..... ..573 W. Second _South Street
SAN FRANCISCO, CAL. .\ everivnennonennes 1400 Fourth Street
SEATTLE, WASH. .. ...ouuen ...3451 East Marginal Way

WESTINGHOUSE MARINE SERVICE PORT ENGINEERS

PHILADELPHIA, Westmghouse Electric and Manufacturing Co.
South Philadelphia Works
veeeseesss141 Second Street

San Francisco. ...

CANADIAN COMPANY

CANADIAN WESTINGHOUSE COMPANY, L1D., Hamilton, Ontario.

WESTINGHOUSE ELECTRIC INTERNATIONAL COMPANY
165 BROADWAY, NEW YORK, U.S.A.

BALTIMORE. . ...... 121 E. Baltimore Street

NEw ORLEANS. 522 Gravier St.

NEW YORK .. .ovvvnnnnnn . 7.160 Seventh’ Street, Brooklyn
5-23
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