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GENERAL

1. Before attempting to adjust the meter
for use, read carefully the following description
of the instrument and the instructions that
follow.

DESCRIPTION

2. This instrument has been designed to
meet the requirements of central station meter
service. It is a single instrument that records
both the kilowatt hours consumed and the
maximum demand in kilowatts. It is installed
as an ordinary watthour meter and requires
no additional apparatus or wiring.

3. The maximum demand is indicated
directly by a pointer sweeping over a four-inch
dial, the integrated load being registered on
the wusual four-dial counter. The demand
pointer is reset manually by pressing a button
at the top of the meter cover, thus making it
unnecessary to open the meter. The button
can be sealed after each operation.

4. 'The meter has a definite time constant,
yet requires no clock or contacts. The watt-
hour meter element is provided with micro-
meter light-load and full-load adjustments.
The demand meter element is provided with a
micrometer zero-adjustment and a spring
clamp for making changes in length of spring.
These adjustments are accessible at the top
of the instrument.

5. The calibration is simple and when
once adjusted the instrument may be depended
upon to perform its functions with the same
unvarying accuracy as the ordinary watthour
meter.

6. Construction—As shown in Fig. 2, the
instrument consists of a watthour meter,
including a standard electromagnet, permanent
magnet, and aluminum disk, geared to a
standard counter. A second or auxiliary disk
2 is supported on a jewel-and-ball bearing 2 so
that it can move freely in the airgap of the
electromagnet without interfering with the
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Fig. 2—Vertical Section Through the Meter Element

main disk. The series and shunt fluxes pass
through both disks, inducing eddy currents
which react on these fields in the usual manner,
producing a torque in each, proportional to
the load. The two disks are entirely indepen-
dent, the auxiliary disk being so shaped that
it does not interfere with the accuracy of the
main disk, which rotates at a speed always
proportional to the load. The auxiliary shaft
carries a spiral spring 4 at its upper end, the
tension of which opposes the deflection of the
disk. The gear 7 fixed to the auxiliary shaft
meshes with the gear 10 on the counter, thus
transmitting the motion of the auxiliary disk
through a dog drive to the demand pointer. A
fine-tooth ratchet and pawl on the pointer
shaft retains the pointer in its position of
maximum deflection. Hence, if no other
mechanism were introduced, the auxiliary disk
would instantly deflect the pointer through
an arc proportional to the load.

The auxiliary is, however, geared to an
escapement wheel 8 which engages with a claw
13. A forked lever fixed to the claw is caused
to oscillate by an eccentric geared to the main
disk by gears 11, 12 and I15.
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7. Principle of Operation—The action of
the instrument is as follows: The instant
power flows through the instrument the main
disk begins to rotate at a speed proportional
to the load, driving the watthour gear train
and oscillating the escapement claw. The
auxiliary disk tends to deflect instantly to
indicate the load, but is prevented by the
escapement claw engaging its wheel. As
the claw oscillates, the teeth of the escapement
wheel are allowed to pass, one by one, until
the tension on the spring 4 balances the torque
developed in the auxiliary disk. The system
is then in equilibrium, the demand pointer in-
dicating the load, and although the main disk
continues to rotate so long as the load is
maintained, no further deflection takes place,
since the escapement claw oscillates freely
between the teeth of the escapement wheel.

8. The mechanism is very similar to the
ordinary clock; the auxiliary disk furnishing
the power for driving the escapement like a
main spring, while the rate of movement is
controlled by the motion of the main disk
which performs the function of a balance
wheel. The escapement wheel and claw have
radial teeth to prevent interchange of energy
between the two disks. It is to be observed
that the function of the main disk is simply to
regulate the rate of deflection of the auxiliary
disk. It supplies no power whatever except
the negligible amount required to oscillate the
escapement claw.

9. The escapement wheel is not driven
directly from the auxiliary shaft by gear 6 but
is driven by a ratchet wheel 5§ mounted on a
sleeve which is loose on the auxiliary shaft to
which the gear 6 is attached. This ratchet
wheel is driven by a pawl 9 carried by an arm
fixed to the auxiliary shaft. This device
causes the auxiliary disk to drive through the
escapement wheel when the pointer is advanc-
ing across the scale but allows it to drop back
freely to equilibrium when the load is reduced.
Hence, the auxiliary disk will follow the
variation in load while the demand pointer
indicates its maximum deflection.

10. Time Element—The time required to
reach equilibrium when any constant load is
passed through the instrument is constant,
since the deflection and rate of deflection vary
in direct proportion. For example, suppose
the instrument is so calibrated and adjusted
that it requires 15 minutes to reach equilibrium
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when a constant load of 500 watts is passed
through the instrument, then if we start again
from zero and pass 1000 watts through the
instrument it is evident that the demand
pointer must travel through twice the former
arc, but since the main disc is rotating at
double the former speed the pointer will reach
equilibrium in the same time as it did before.

INSTRUCTIONS FOR USING

11. Inspect the meter to see that no parts
have been broken or deranged in shipment.

12. Take off the cover and remove the
card and string that secure the moving element
for shipment.

13. Remove the paper loop that holds the
pointer.

Inspection

14. Inspect the following points carefully
on receipt of instrument and when installation
is complete.

15. Does the pointer remain in any pesition
when moved up by hand? If it does not hold
positively, the tension on the pointer pawl
spring (the small helical spring to the right
of the trip rod) is too light. Increase the
tension of this spring by screwing down the
two small nuts on the guide pin; this will in-
crease the pressure on the pawl and cause
it to act more positively.

16. Does the pointer return to the stop
when the trip button is depressed? If not
there i1s probably a large error in the zero
adjustment (see paragraph 27).

17. Does the moving element swing freely
when the main pawl (see Fig. 2) is disengaged
and the trip button depressed? If not there
is probably excessive friction between the
hub of wheels 5 and 6 (Fig. 2) and the auxiliary
shaft; in such case this bearing should be
thoroughly cleaned with benzine and re-oiled.

18. Does the pointer swing up quickly
when load is applied to the meter, instead of
advancing slowly? If so, the main pawl
(see Fig. 3) is not engaged.

19. Does the pointer advance? Owing to
the “suppressed zero” the pointer will not
begin to advance with full load on the meter
until about one-tenth of the time element of
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Fig. 3—Schematic Diagram of Meter Without
Dial Mechanism

the meter has elapsed (14 minute on 5-minute
meters, 114 minutes on 15-minute meters, etc.).
The auxiliary disk, however, should begin to
advance at once. If it does not advance, the
cscapement claw is probably out of adjust-
ment (see paragraph 38).

20, Does the pointer jump in advancing at
light loads? If it does the pointer spring is a
little weak and should be tightened by turning
the spring holder (see paragraph 353).

TESTS AND ADJUSTMENTS

21. Each meter should be tested before
being installed. Conncct in the same way as a
watthour meter.

Checking Indicating Mechanism

22. In checking the indicating element use
an indicating wattmeter, preferably a Westing-
house precision wattmeter or type PC watt-
meter using alternating current. Perform the
tests in the order noted below. Note that
full load on the meter is the watthour meter
rating stamped on the nameplate. Full scale
deflection of the indicating pointer requires
double the full load of the meter (to provide
for overload demands), and is also noted on
the nameplate.

23. Move the balance arm of the auxiliary
(indicating) mechanism to the right. Note
whether the pointer reaches the maximum
stop when the balance arm reaches the right-
hand stop. If either strikes the stop before
the other, the counter should be reset (see
paragraph 34). TIf this error is present, the
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back pivot bearing probably requires tighten-
ing (see paragraph 36).

24, Apply full load in watts according to
the watthour meter rating noted on the name-
plate. With this load applied, disengage the
main pawl and press the trip rod (allow the
main disk to revolve normally); the pointer
should swing a little beyond ““5”. Tap the
meter gently and note the exact reading.

25. Leave full load on the meter, engage
the main pawl, press the trip, and move the
balance arm to the left until the pointer in-
dicates about 4.5 and let go of the trip. Then
let the indicator advance normally until it
comes to rest. If it does not stop at the 5
point, note the exact reading and readjust the
zero (see paragraph 27).

26. If the difference in the readings ob-
tained in tests in paragraphs 24 and 25 amounts
to more than one division, there is excessive
friction. See paragraph 17.

27. Zero Adjustment—With full load on
the meter, disengage the main pawl and press
the trip as in paragraph 24. Tapping the
meter gently, turn the small zero adjusting
pinion at the top of the meter until the pointer
reads beyond the ‘5" point an amount equal
to the difference between the readings obtained
by tests in paragraphs 24 and 25. Then
repeat the test of paragraph 25 and if not
correct make further zero adjustment. Note
that as the actual zero point of the scale is
suppressed, zero adjustment must be made by
means of the full-load point.

28. Repeat the test of paragraphs 24 and
25 at the “1” point and the “9” point, using
loads of respectively one-tenth and nine-tenths
of full scale rating. If correct at ‘5" and not
correct at “1"" and “9” the length of the main
spring must be changed (see paragraph 29).
If the meter reads high at the “1” point and
low at the “9” point the spring should be
lengthened. 1If it reads low at the “1”’ point
and high at the ‘9" point the spring should be
shortened.

29. Adjusting Main Spring—To adjust
the main spring loosen the spring clamp at the
top of the meter, feed through the desired
amount of spring, and tighten the clamp.
Adjustment of the length of the spring necessi-
tates a readjustment of the zero. Repeat
the tests in paragraphs 24, 25, and 28.
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Checking Watthour Mechanism

30. Disengage the main pawl by swinging
it back. Check the speed of the watthour
meter disk on 5 per cent and full load, in the
same manner as a watthour meter is tested,
allowing the auxiliary disk to swing freely.
The watthour adjustments are the same as
those on Westinghouse watthour meters.

31. After these tests are completed be sure
to engage the main pawl.

Checking Time Element

32. A stop-watch is required for this test.
The following tests should be taken up in the
order given:

(a) Apply full load to the meter till the
pointer reaches approximately ‘5.

(b) Open the line switch and allow the
auxiliary mechanism to rotate back to its
zero stop.

(¢) Apply a load, preferably about full
load, to the meter, the same instant starting
the stop-watch. A little later press the pointer
trip, allowing the pointer to go back as far as
it will.

(d) Hold the load steady until the pointer
comes to rest then stop the stop-watch.

The stop-watch reading should be the same
as the time element of the meter, noted on the
nameplate.

33. Adjustment of time element is made
by moving the left-hand stop of the balance
arm, located on the top plate at the left of the
spring-zero adjustment. If the stop-watch
reading (paragraph 32) is high, this stop
should be moved very slightly to the right.
If stop-watch reading is low, the stop should
be moved to the left.

REPAIR ADJUSTMENTS

34. Setting the Counter—If the counter
is removed it should be carefully set when
replaced, as follows:

(a) Place the counter in position, but do
not tighten up so the gears mesh.

(b) Move the pointer to its maximum
position by turning gear-wheel 10 (Fig. 2).
Use a light sharp instrument for this purpose—
do not touch the gear wheel with the fingers.

(¢) Disengage the main pawl and with the
left hand move the balance arm of the auxiliary
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shaft to the right till it touches the right-hand
stop, and hold it there.

(d) Now with the right hand tighten the
counter screws so the gears mesh.

35. Adjustment of Pointer Spring—The
pointer spring should have enough tension to
insure that the pointer returns positively to
the lower stop. Too much tension on the
spring may cause binding between gears 16
and 17 (Fig. 2).

36. Adjustment of Rear Pivot Bearing—
The bearings of the shaft of gear 16 (Fig. 3)
should have very little play. The rear bearing
screw should be tightened sufficiently to pre-
vent the right-angled gears from slipping out
of mesh, but not so tight as to cause binding.
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Fig. 4—Proper Adjustment of Main Pawl Spring

37. Adjustment of Main Pawl Spring—The
spring should bear on the main pawl as shown
in Fig. 4. Method of adjusting this spring is
shown in Fig. 4.

38. Adjustment of Escapement—The dis-
tance the claw passes within and out of the
circumference of the escapement wheel should
be made equal by means of adjustment pro-
vided at the end of the operating lever. If
this does not provide sufficient adjustment,
the phosphor bronze spring that transmits the
motion from the lever to the claw should be
bent until the error is within the range of the
adjuster.

CAUTIONS

39. Do not handle the meter roughly after
untying the moving element.

40. Inspect as per paragraph 18 whenever
the meter is re-located.

41. Do not disturb the balance weights
of the auxiliary mechanism or change their
adjustment.
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Westinghouse Electric & Manufacturing Company
East Pittsburgh, Pa.

WESTINGHOUSE SALES OFFICES

ALBANY, N. Y., Journal Bldg.

ATLANTA, Ga., Candler Bldg 127 Peachtree St.

BAKERSFIELD, CAL., 2224 San Emedio St.

BALTIMORE, Mp. , Westinghouse Elec. Bldg., 121 E.Baltimore St.

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

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

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

BRIDGEPORT, CONN., Bruce & Seymour Streets.

Burraro, N. Y., Ellicott Square Bldg., Ellicott Square.

BURLINGTON, Towa, 315 North Third St.

BURLINGTON, VT., 19 Fletcher Place.

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

Canron, OHIO, (Box 292-Mail and Telegrams)

CEDAR Rarips, Iowa, 1705 C Avenue, E. (Mail P. O. Box 1067)

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

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

CHATTANOOGA, TENN., Hamilton National Bank Bldg., 701
Market Street.

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

CiNCINNATE, QHI0, Westinghouse Elec.Bldg., 1 hird and Elm Sts.

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

CoLumBus, O., Interurban Terminal Bldg., ‘Third and Rich Sts.

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

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

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

DEes MoIxNEs, Iowa, 608 Securities Bldg., 416 W. Seventh St.

DETro1T, Mich., Westinghouse Elec. Bldg., 1535 Sixth St.

Duruth, MINN., 511 Alworth Bldg., 306 West Supcrior St.

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

EL Paso, Tex., Mills Bldg., Oregon and Mills St.

ForT WAYNE, IND., 3143 Broadway.

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

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

HarTFORD, CONN., 220 Market St.

HoustoN, TEeX., Union National Bank Bldg., Main and Con-
gress Sts.

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

INDIANAPOLIS, IND.,
Market Sts.

JacksonN, MicH,, 704 Peoples National Bank Bldg. .

JacksoNvILLE, Fra., Union Terminal Warehouse, East Union
and Ionia Sts.

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

LitTLE Rock, ARK 2311 State Street.

LoOUISVILLE, KY Marion E. Taylor Bldg., 312 Fourth Ave.

LOS%N(;ELE& CAL Westinghouse Elec. Bldg 420 S. San Pedro

Traction Terminal! Bldg., Illinois and

t.
MEewmpHiIs, TENN,, Exchange Bldg., 130 Madison Ave.

MippLESRORO, Kv., (P.O. Box 518)

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

MINIéILAP\OLIS, MIiINN.,, Northwestern Terminal 2303 Kennedy
t E

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

NEwW HAVEN CONN Liberty Bldg. 152 Temple St.

New ORLEANS, La., Maison Blanche Bldg., 921 Canal St.

NEw York, N. Y., G. Benenson Investing Bldg., 165 Broad-

way.

Nr1acara FaLis, N. Y. Gluck Bldg., 205 Falls Street.

OKLAHOMA CITY OkLA., Tradesman’s National Bank Bldg.,
Main & Broadway Sts

OMAISIA NEB., 1102 Woodman of the World Bldg., 1319 Farnam

t.

PHILADELPHIA, Pa., Widener Bldg., 1325-1329 Chestnut St.

PrrrsBURGH, Pa., Union Bank Bldg., 306 Fourth Avenue.

PorTLAND, MAINE, Peakes Island.

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

RacrEeicy, N. C., 522 Fayettevllle Street.

RI(,H‘VIOND VA Room 912 Virginia Rwy. and Pr. Bldg.
Seventh and Franklin Sts.

ROCIéESTER, N. Y., Chamber of Commerce Bldg., 119 E. Main

treet.

Rock IsLanp, ILL., 2319 Third Avenue.

Saco, MamNg, R, F. D. No. 2.

S1. Louls, Mo., Westinghouse Elec. Bldg., 717 So. Twelfth St.

SaLt LAke Crity, Uran, Walker Bank Bldg., Second South
and Main Sts.

SAN ANTONI10, TEXAS, 1105 Denver Blvd.

SAN Fraxcisco, CAL., First National Bank Bldg., 1 Mont-
gomery St.

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

ay.
SPOKANE, WASH.,

Old National Bank Bldg., Riverside &
Stevens Sts.

SPRINGFIELD, ILL., Public Service Bldg., 130 S. Sixth St.

SPRINGFIELD, MAss., 82 Worthington Street.

Syracuske, N.Y.,, University Bldg., S. Warren and E.Wash. Sts.

Tacoma, WasH.,, W.R. Rust Bldg. S. 11th and Commerce Sts.

ToLEDO, O., Ohio Bldg., Madison Avenue and Superior Strect.

TucsoN, Ariz., Immigration Bldg., 90 Church Street.

TuLsa, OkLaHOMA, P. O. Box 1511.

Urica, 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.

YouNgsTOwN, O., Home Savings and Loan Bldg., Federal &
Chestnut Sts.

Hunt-Mirk & Company, San Francisco, Cal., 141 Second St.,
Marine Dept., Special Pacific Coast, Representatlvcs

WESTINGHOUSE AGENT-JOBBERS

ATLANTA, GA., Gilham Schoen Electric Co.
BavrtiMorg, Mbp., H. C. Roberts Electric Supply Co.
BIRMINGHAM, ALA., Moore-Handley Hardware Co.
BLUEFIELD, WEST VIRGINIA, Superior Supply Co.
BurraLo, N. Y., McCarthy Bros. & Ford

BuTTE, MONTANA, The Montana Electric Co.
Cuicaco, ILL., Illinois Electric Co.

CHaARrLOTIE, N. C., Carolina States Electric Co.
CLEVELAND, OHI1O, The Erner Electric Co.

DENVER, COLo The Mine & Smelter Supply Co.
DETROIT MI(,H Commercial Electric Supply Co.
EL Paso, IEXAS The Mine & Smelter Supply Co.
FRIE, Pa., Star Elestrical Co.

EVANSVILLE IND., The Varney Electrical Supply Co.
HousTon, TEXAS, Tel-Electric Co.

HunTtinGTON, WEST VIRGINIA, Banks Supply Co.
INDIANAPOLIS, IND., The Varney Electrical Supply Co.
JacksonviLLE, FLA., Pierce Electric Co.

Kansas City, Mo., Satterlee Electric Co.

Los ANGELES, CAL INinois Electric Co.
LoUISVILLE, K., Tafel Electric Co.

MEMPHIS, ’IENN The Riechman-Crosby Co.
MILWAUKEE, W]S., Julius Andrae & Sons Co.

The Hawaiian Electric Company, Ltd., Honolulu, T"H.—Agent
*Government business.

New Haven, ConnN., The Hessel & Hoppen Co.

New ORLEANS, LA., Electrical Supply Co.

NeEw York, N. Y., Alpha Electric Co.

OKLAHOMA CITY, OKLAHOMA, United Electric Co.

OMaua, NEB., The McGraw Co.

PHILADELPHIA, Pa., H. C. Roberts Electric Supply Co.

PITTSBURGH, PA., Robbins Electric Co.

PorTLAND, ORE., Fobes Supply Co.

RICI—IMOND Va., Tower-Binford Electric & Mfg. Co.

R()LHESTER N.Y. Rochester Electrical Supply Co.

SALT LAKE CITY UTaH, Inter-Mountain Electric Co.

SaN FrRANCISCO, CAL., Fobes Supply Co.

SCRANTON, Pa., Pcnn. Electrical Engineering Co.

SEATTLE, WasH., Fobes Supply Co.

Sroux City, Iowa, The McGraw Co.

SPOKANE, WasH., The Washington Electric Supply Co.

St. JosepH, Mo., Columbian Electrical Co.

St. Louls, Mo., The McGraw Company.

ST, PAUuL, MINN., St. Paul Electric Co.

Syracuskg, N. Y., H. C. Roberts Electric Supply Co.

Tampa, FrLa., Pierce Electric Co.

WasuincToN, D. C., H. C. Roberts Electric Supply Co.

WicHiTa, Kansas, United Electric Co.

WESTINGHOUSE SERVICE SHOPS

ATLANTA, GA......ooil L Cor. Markham & Mangum Streets
BALTIMORE, MD...........ooiven. . 501 East Preston Street
BosTON, MASS.......ovviii i 12 Farnsworth Street
BRIDGEPORT, CON
Burraro, N.Y............
CHicaco, ILL
CINCINNATI, OHIO.
CLEVELAND, OHIO. .
DENVER, CoLo...

........ 141-157 Milton Street
.2201 W, Pershing Road

L hird and Elm Streets
....1255 West Fourth Strect
1909-11-13-15 Blake Street
DETROIT, MICH.. . . ... . e 1535 Sixth Street
HArTFORD, CONN... e 220 Market Street
HUNTINGTON, W. VAo 9th Street & Second Ave.

INCIANAPOLIS, IND.. ..ot St. Clair and Senate Aves.
JOHNSTOWN, PA...... e e 47 Messenger Street
Los ANGELES, CaAL.. ....420S. San Pedro Street
MINNEAPOLIS, MINN
NEw Yorg, N. Y....
PHILADELPHIA, Pa.
PITTSBURGH, PA....
PROVIDENCE, R. L..
St Louis, Mo.............
SaLT LAKE City, UTAH. .. ..
SaN Francisco, CAL...........
SEATTLE, WASH.... ..

.....2303 Kennedy St., N. E.
......... 467 ‘L enth Avenue
.214-220 North 22nd Strect.
...6905 Susquehanna Street
.......... 393 Harris Ave.
..... 717 South 1'welfth Strect
..573 W. Second South Street
. . 1400 Fourth Street
- 3451 East Marginal Way

WESTINGHOUSE MARINE SERVICE PORT ENGINEERS

BALTIMORE. ... ot it i eenen 501 E. Preston Street
NEW ORLEANS. ... it viiiee e 1028 South Rampart Street
NEWYORK...v.oiiiiieienn it 160 Seventh Street, Brooklyn

PHILADELPHIA, Westinghouse Electric and Manufacturing Co.,

............................. South Philadelphia Works
SAN FRANCISCO. .. ve e 1400 Fourth Street
SEATTLE. o oo v tiee i eee e eieaan 3451 E. Marginal Way

CANADIAN COMPANY

CanNapiaAN WESTINGHOUSE COMPANY, LTD.,

Hamilton, Ontario

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