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V - SPARE TUBES

The following tubes should preferably be kept as fsparec)

One SK-60 phototubec
One RJ-571 amplifier tuba. .
One KU-627 or KU-636 grid glow tube. *

VI - RENEWAL PARTS

*

Name of Part

Milliampere meter

504
Potentiometer, 20,000 ohms 6696
Potentiometer dial 869654

KU tube socket

RJ-571 tube socket

Rectox Rectifler

Transformer for 60 cycle
* Transformer for 25 cycle

Resistor tube

Reactor

Resistor 1 MEGOHM

Resistor 500 ohms

Resistor 0.25 MEGOHM

943634
861041

Resistor 10,000 ohms 799952
Resistor 5 MEGOHM 829465
Capacitor AEROVOX O e 284 0 eeeee-
Capacitor AEROVOX Type 407 -
Capacitor 1014338

Specify as 25-cyc n
Regulator,
0\< ,

O
Q>®

sformer for Type RR-7 Reglster



WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY

*AKRON, OHIO, 106 South Main St.
*ALBANY, N. Y., 360 Broadway
iALEXANDRlA. VA., 121 Frazier Ave.
*ALLENTOWN, PA., 522 Maple St.
*APPLETON, WISC.. #1 Bellaire Court, P, O.
Box 266
tAPPLETON, WISC., 1029 So. Outagamie St.
*t% ATLANTA, GA., 426 Marietta St., N. W.
xATTICA, N. Y.
*BAKERSFIELD, CALIF., 2224 San Emedio St.
*BALTIMORE MD., 118 E. Lombard St.
tBALTIMORE, MD., 501 East Preston Road
$BALTIMORE, MD., 40 S. Calvert St.
©* BEAUMONT, TEXAS, 2293 Broadway Ave.,
P. O. Box 2366
*BIRMINGHAM, ALA., 2030 Second Ave.
*BLUEFIELD, W. VA., 208 Bluefield Avenue,

Box 848
§BO[SE IDAHO, P. O Box 1597
OSTON, MASS., 1 0 High St.

t% BOSTON MASS., 12 Farnsworth St.
*1BRIDGEPORT, CONN., Bruce Ave. & Sey-
mour St.

*BUFFALO, N. Y., 814 Ellicott Square

t% BUFFALO, N. Y., 1132 Seneca St.
*BURLINGTON, IOWA, P. O. Box 197
*BURLINGTON, VER., 208 Park Ave.

@®*# BUTTE, MONTANA 129 West Park Street
*CANTON, OHIO, Market & Tuscarawas Sts.
oty CHARLOTTE. N. C., 210-East Sixth St.

*CHATTANOOGA, TENN., 536 Market St.
‘C%ICAEO. ILL., 20 N. Wacker Drive, P. O.

ﬂCl—glCA(B}OO lLL., 2201 W. Pershing Road,

xCHICOPEE FALLS MASSACHUSETI'S
*+% CINCINNATI, OHIO, 207 West Third St.
*tx¥ CLEVELAND, OH[O, 1216 West Fifty-Eighth
St., Box 5817
§COLUMBIA, S. C., 912 Lady St.
*COLUMBUS, OHIO, Gay & Third Sts.
*DALLAS, TEXAS, 209 Browder St.
ﬁDALLAS TEXAS, 1712 Carter St.
’DAVENPORT lO\V 206 E. Second St.
OHIO, 30 North Main St.
‘DENVER COLORADO. 90) Fifteenth St.
%*DENVER, COLORADO, 1700 Sixteenth St.
tDENVER, COLORADO, 2644 Walnut St.
xDERRY, PA.
*DES MOINES, IOWA, 523 Sixth Ave.

*t¥ DETROIT, MICH., 5757 Trumbull Ave.
*DULUTH, MINN., 10 East Superior St.
*EASTPORT, ME., P, O. Box 764
*ELMIRA, N. Y., 338 Easc Water St.

EL PASO, TEXAS, 303 N. Oregon St.

¥EL PASO, TEXAS, 450 Canal St.

§EL PASO, TEX., % Zork Hdwe. Co., 309 N.
ElPaso St.

#°*EMERYVILLE, CALIF., 5815 Peladeau St.
tEMERY VILLE, CALIF,, 1466 Powell St.
xEMERYVILLE, CALIF., 6161 Green St.
*ERIE, PA., 1003 State St.

*EVANSVILLE. IND., 201 N. W. First St.

*Sales Office $Service Office xWorks

#Warehouse

Business Addresses
PARENT COMPANY

Headquarters, East Pittsburgh, Pa.

RGO, N. D., 319—12 Ave,
*FORT WAYNE, IND., 1010 Packard Ave.
*FORT WORTH, TEXAS, 501 Jones St.
*GARY, IND., 701 Washlngton
‘GRAND RAPIDS, MICH., 507 Monroc Ave.

‘GREENVILLE. 8. C., West Earle St, P. O.
Box 1591

‘HAMMOND IND., 235 167th St.
*HARTFORD CONN Main & Pearl Sts.
xTHOMEWOOb WORKS, Pittsburgh. Pa., 543

@‘HOUSTC?N, TEXAS, 1314 Texas Ave.

# HOUSTON, TEXAS, 2313 Commerce Ave.
tHOUSTON, TEXAS, 2315 Commerce Ave.

*1%* HUNTINGTON, W. VA., 209 Ninth St.
*INDIANAPOLIS, IND., 539 Madison Ave.
HINDIANAPOLIS, IND., 551 West Merrill St.
*ISHPEMING, MICH., 433 High St
*JACKSON, MICH., 212 West Michigan Ave.

*+ OHNSTOWN PA 47 Messenger St.

*t¥ KANSAS CITY, MO.. 2124 Wyandotte St.
*KNOXVILLE, TENN., Gay & Clinch St.
sLITTLE ROCK, ARK., 1115 West 24th St.,

P. O. Box 105!
§LITTLE ROCK ARK % Fones Bros. Hdwe.y
2nd & Rock

*t%LOS ANGELES, CALIF 420 So. San Pedro Sts
*LOUISVILLE, KY 322 West Broadway
*MADISON, WISC 508 Edgewood Ave.,[B. O}

Box 228
xMANSFIELD, OHIO, 200 East Fifth St.
*MARSHALL, TEXAS, 202 W. Merrite, St.,

P. O. Box 442
*MEMPHIS, TENN., 130 Madison Ave.
*MIAMI FLA., 1036 N. MiamihAve., P. O.
Box 590
*MILWAUKEE, WISC., 546 NorthiBroadway
tMILWAUKEE, WISC., 1669 N. Water, St.
*t$ MINNEAPOLIS, MINN, 2303 Kennedy St..

N. E.
*MONROE, LA., 1610 N: Fourth St.
*NASHVILLE, TENN., 219)N. Second Ave.
*NEWARK, N. J., L180,Raymond Blvd.
t¥ NEWARK, N. j4 Haynes Ave. & Lincoln

H&ghwa
xNE ARIz, N. J.,'Plane & Orange St.

*NEW HAVEN, CONN.,42 Church St.
t*NEW QRLEANS, LA.,333 St. Charles St.
#$NEWORLEANS, LA., 527 Poydras St.

@®*NEW YORK{ N. Y., 150 Broadway

tNEW YORK, N. Y., 460 West Thirty-Fourth St

*NIAGARA'FALLS, N. Y., 205 Falls St.

*NORFOLK, VAY,; 254 Tazewell St.

*OKLAHOMA CITY, OKLA.,, 10 E. California

St.
$ OKLAHOMA CITY, OKLA., Third & Alie

Sts-

*OMAHA, NEB., 409 South Seventeenth St.
§OMAHA, NEB,, 117 N. 13th St.

*PEQORIA, ILL., 104 E. State St.

*+# PHILADELPHIA, PA., 3001 Walnut St.
*PHOENIX, ARIZONA, 11 West Jefferson St.
XPITTSBURGH,

Candless Ave.

*First Class Mail Only

iFAIRMONT, W. VA.,, 602 Cleveland Ave.

PA., Nuttall Works, 200 Me»

§Merchandising Only

*PITTSBURGH, PA., 435 Seventh Ave.
xtPITTSBURGH, PA., 543 N. Lang)Ave.
#PITTSBURGH, PA., 3000 Liberty Avel
*PORTLAND, MAINE, 27 Deerfield Road,
P. O. Box 1797
*PORTLAND, OREGON, 309 S. W. Sixth Ave.
tPORTLAND, OREGON, 2138, N. Interstate

Ave.
ﬂP%RTLAND, OREGON, 720 N. Thompson

t.

*tPROVIDENCE, Rl,, 16 Elbow St.
*RALEIGH, N ©7°803 North Person St.
QR%I.;EIGH C.. 322(S. Harrington St., P, O,

SREADING,RA., 619 S ruce St.
*RICHMOND, VA., th & Bytd
§ROANOKE VA, 701 Carter Rd., Raleigh

Coul
‘fROCHESTER. N. Y., 410 Atlansic Ave.
*ROCKFORD, ILL., 130 South Second St.
*SACRAMENTO, CALIF., 719 “K" St.
*SALT LAKE CITY, UTAH, 10 West Firse

South St.
flSALT LAKE CITY, UTAH, 346 A Pierpont

SSALT 'LAKE CITY, UTAH, 235 W. S. Temple
*SAN ANTONIO, TEXAS, 212 East Houston

St.
*SAN FRANCISCO, CALIF.,

St.
*SEATTLE, WASH., 603 Stewart St.
T*SEATTLE \VASH 3451 East Marginal Way
xSHARON 469 Sharpsville Ave.
*SIOUX CITY IOWA, 23‘131 George St.
*SOUTH BEND, IND., 216 East ayne St
$§SOUTH BEND, IND., 107 E. Jcﬂerson St.
xSOUTH PHILA \VKS.. Essmgton.
“SOUTH PHILA WKS., P. O. Box 7348. Phila-
dclp}ua
*SPOKAN \VASH., 158 Monroe St.
*SPRINGFIELD, ILL., 130 So. Sixth St., P. O,

Box 37

*tSPRINGFIELD, MASS., 395 Liberty St.
xSPRINGFIELD, MASS., Page Boulevard
*ST. LOUIS, MO 411 North Seventh St.

t%ST. LOUIS, MO., 717 South Twelfth St.
xST. LOUIS, MO., 3850 Bingham Ave.
*SYRACUSE, N. Y., 420 N. Geddes St.
*TACOMA, WASH., 1023 “A” St.
*TAMPA, FLA., 417 Ellamae Ave.
*TOLEDO, OHIO, 245 Summit St.
*TULSA, OKLA., 303 East Brady St.

*$UTICA, N. Y., 113 N. Genesee St.
‘WAS&INGTON, D. C., 1434 New York Ave.,

N. W.
*WATERLOO, IOWA, 328 Jefferson St., P. O

1 Montgomery

Box 416
*WICHITA, KAN., 400 South Em ria St.
'f\VlLKES‘BARRE 'PA., 267 N ennsylvania

Ave
*YWORCESTER, MASS., 32 Southbr dge Se.
*YORK, PA., 143 So. George
*YOUNGSTOWN, OHIO. 25 E. Boardman St.
*THE HAWAIIAN ELI«:é'rm CO., LTD.,
HONOLULU, T. H., Agent

zHeadquarters.

WESTINGHOUSE ELEGTRIC SUPPLY COMPANY AND AGENT JOBBERS

Fully equipped sales offices and warehouses are maintained at all locations

ABILENE, KAN., Unlon Electric Co.
AKRON, OHIO, The Moock Electric Sup.'Co.
ALBANY N. Y., 360 Broadway
ALLENTOWN, PA., 522 Maple St.
ATLANTA, GA 96 PoplarSt. L N> W.
AUGUSTA. MAINE. Water St.
BALTIMORE, MD)., 40 South Calvert St.
BANGOR, MAINE 175 Broad St.
BINGHA MTON , 48 Wall'Se:
@BIRMINGHAM ALA Moore-Handley Hdwe.

@BLUEFIELD W. VAL, Superior-Sterling Co.
BOSTON, MASS., 76 Pearl St.

@BUE‘FALO N. Y., McCarghy Bros. & Ford
BURLINGTON, VT3,208 Flynn Ave.
BUTTE, MONTANA, 50 East sroadway

@CANTON, OHIO, The Moock Electric Sup.

Co.
CHARLOTTE, N. C,, 210 East Sixth St.
@CHATTANOOGA TENN Mills & Lupton

CHlL{i‘AGO ILL., 113 Nortih May Sr.
@CHICAGO, ILL., land Electrical Sup. Co.
@ClNClSNNATI, OHIO, The Johnson Elec-

tric

CLEVELAND OHIO, 3950 l’rospcct Ave.

COLUMBIA, S. C., 912
®C%|LUMBUS' OHIO The Hughca Peters

ec
@COLUMBL?S OHIO, Pixley Electric Sup. Co.

DALLAS, TEXAS, 409 Browder St.

@DENVER COL., "The Mine & Smelter Sup.

Co.
DES MOINES, IOWA, 218 Second St.
DETROIT. MI(.,H 547 Harper Ave.
DULUTH, MINN., 308 W. Michigan St.

@Changed or added since previous issue.

EL PASO, TEX., Zork Hardware Co.

E, PA., Star Electrical Co.
EVANSVlLLE IND., 201-203 N. W. First St.
FLINT, MICH., 1314 N Saginaw St.
FORT WORTH TEX 5%1 Jones St.
G[}(qAND RAPIDS, MICH 507 Monroe Ave.,

W.
GREENVILLE, S. C., 200 River St.
HOUSTON, TEXAS, 1903 Ruiz St.
@OHUNTINGTON, W. VA., Banks-Miller Sup.

Co.
INDIANAPOLIS, IND., 539 Madison Ave.
ACKSONVILLE, FLA,, 37 South Hogan St.
©OKANSAS CITY, MO., Columbian Electrica‘

Co.
LOS ANGELES CALIF., 905 East Second St.

@®LOUISVILLE, KY., Tafel Electric Co.
MADISON, WISC 1022 E. Washington Ave.
MIAMI, FLA 1036 North Miami Ave.
MEMPX'HS, TENN., 366 Madison Ave.
MILWAUKEE, WISC., 546 N. Broadway
MINNEAPOLIS, MINN., 215 South Fourth St.
MONROE, LA., Monroe Hardware Co.

DINASHVILLE, TENN.,, Tafel Electric Co.
NEWARK, N. J., 152 Mulberry Sr.
NEW HAVEN, CONN., 240 ar St.
®ONEW ORLEANS, LA., Electrical Sup. Co.
NEW YORK, N Y., 150 Varick St.

@®ONEW YORK, N. Y., Times Appliance Co., Inc,
NORFOLK, VA.. 254 Tazewell St
OAKLAND, CALIF., Tenth & Alice Sts.
OKLAHOMA CITY, OKLA., 10 E. California

St.
OMAHA, NEB,, 117 North Thirteenth St.
PEORIA, ILL., 104 East State St.
PHILADELPHIA, PA., 1101 Race St.

PHOENIX, ARIZONA, 315 West Jackson St.
@PITTSBURGH PA., Iron City Electric Co.
PORTLAND, OREGON, 134 N. W.EighthAve.
Dx»:NéE, R. 1., 66 Ship St.
RALEIGH, N. C,, 322 S. Hartington St.
READING, PA., 619 Spruce St
RICHMOND, VA , 301 South Fifth Sc.
ROCHESTER. N. Y.. 240 St. Paul Se.
ST. LOUIS, MO., 320 S. Btoadway
ST. PAUL, MINN,, 145 East Fifth St.
SALT LAKE CITY, UTAH, 235 Weat South

Tem
SAN ANTONIO TEXAS, 1201 E. Houston St.
@SAN DIEGO, CALIF., The Electtic Supplies

t. Co.
SAN FRANCISCO CALIF., 260 Fifth St.
@SCRANTON PA., Penna. Elect’l Engineer-

g Co.

SEATTLE, WASH., 558 First Ave., South

SIOUX CITY, IOWA, 1005. Dace St.

SPOKANE, WASH., 152 So. Monroe St.

SPRINGFIELD, MASS., 46 Hampden St.

SYRACUSE, N. Y,, 961 W. Genesee St.

TAMPA, FLA., 417 Ellamae St.

TOLEDO, OHIO, 812 Lafayette St.

TRENTON. N. J., 245 N. Broad St.

TULSA, OKLA., 303 East Brady St.

UTICA, N. Y., i1 3 N. Genesee St.

WASHINGTON, D. €., 1216 “K" St., N. W.

WATERLOO, IOWA, 328 Jefferson St

WICHITA, KANSAS, 400 S. Emporia Ave.

WILMINGTON, DEL.. 216 E. Second St.

WORCESTER, MASS., 24 Southbridge Sr,

YORK, PA., 143 S. George St.
®@YOUNGSTOWN, OHIO, Moock Elec. Supply

O.
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Business Addresses—Continued

WESTINGHOUSE ELECTRIC ELEVATOR COMPANY

*AKRON, OHIO, 106 S. Main St.
*BOSTON, MASS,, 10 High St.
*BUFFALO, N. Y., 816 Ellicott Sq. Bldg.
1xCHICAGO, ILL., 1500 N. Branch St.
*CHICAGO, ILL., 1211 No. Bank Drive
*CINCINNATI, OHIO, Third & Elm Sts.
*CLEVELAND, OHIO, 1006 Rockefeller Bldg.
*COLUMBUS, OHIO, Gay & Third Sr.
#*DALLAS, TEXAS, 209 Browder St.

(®*DES MOINES, IOWA, 513 Sixth Ave.

% *DETROIT, MICH., 5757 Trumbull Ave.
*DUBUQUE, IOWA, 311 Seminary St.

@®*JACKSON, MISS., 249 N. Pretiss St.
*KANSAS CITY, MO., 1124 Wyandotte St.
*LOS ANGELES, CALIF., 410 So. San Pedro Sr.
*NEW YORK, N. Y., 30 Rockefcller Plaza
‘PHILADELPHIA PA Thirtieth & Walnue

Sts.

*PHOENIX, ARIZONA, 68 E. Hoover Awve.
$*PITTSBURGH, PA., 435 Seventh Aye.
*ST. LOUIS, MO., 411 North Seventh St.
%ST. LOUIS, MO,, 717 S. Twelfth St.
‘SASN FRANCISCO, CALIF., 1 Montgomery
t.
%SAN FRANCISCO, CALIF., 741 Natoma St.
*SEATTLE, WASH., 603 Stewart St.
*WASHINGTON, D. C., 1209 Eye S¢i N. W.

WESTINGHOUSE ELECTRIC INTERNATIONAL COMPRANY.

@zNEW YORK CITY, N. Y., 150 Broadway

*LONDON, W. C. 1, ENGLAND, 1 Norfolk
St., Strand

@®*SYDNEY, AUSTRALIA, Box 2634-EE, G.P.O.

@®*RIO DE JANEIRO, BRAZIL, Caixa Postal 687
*SANTIAGO, CHILE, Casilla 1897

(*SHANGHALI, CHINA, P. O. Box 959
*MILANO, ITALY, Piazza Crispi 3
‘WE{.LII’;GTON '‘NEW ZEALAND,

air St

1923

@®*LIMA, PERU, Edificio Wiese, S. A.
Esquina Nunez y Filipinas
®*MANILA, P. L., P. O. Box 998
*SAN JUAN, Puerto Rico, P. O. Box 1539
- *CIA. WESTINGHOUSE INTERNACIONAL
S. A., Avenida de Mayo 1035, Buenos Aires,
Argentine
*ClA. WESTINGHOUSE ELEC. DE CUBA,
Calle Jose de San Martin Nos. 16 y 18, Apnr-
tado 2289, Havana, Cuba

*WESTINGHOUSE ELEC. CO. OF INDIA,
Feltham [House, %Graham Road, Ballard
Estate, Bombay, India

*CIA. WESTINGHOUSE ELEC. INTERNA-
CIONAL), Edificio la Nacional Apartado
78:Bis. Mexic¢o, D. F. Mexico

*WESTINGHOUSE ELEC. CO. OF SOUTH
AEFRICA,LTD., P. O. Box 6067, Johannes-
burghSouth Africa

WESTINGHOUSE LAMP COMPANY

$*ATLANTA, GA., 416 Marietta St.
*BALTIMORE, MD., 118 E. Lombard St.
xBELLEVILLE, N. J., 720 Washington Ave.
2xBLOOMFIELD, N. J.. Clearfield Ave,
*BOSTON, MASS., 10 High St.
% BOSTON, MASS., 11 Farnsworth St.
*BUFFALO, N. Y., 295 Main St.
‘CHICAGO ILL., 20 North Wacker Drive
#CHICAGO, ILL., 2201-22211 W. Pershing Road
‘CINCINNATI OHIO Third & Elm Sts.
*CLEVELAND, OHIO, 1216 W. 58th St.
*COLUMBUS, OHIO, Gav & Third St.
®*DALLAS, EXAS 109 Browder St.
% DALLAS, TEXAS, 1118 Jackson St.
'ORT, IOWA, 109 East Second St.
0., 910 Fifteenth St,
218 West Second St.
% *DETROIT, MICH 5757 Trumbull Se.

*EMERYVILLE, CALIF., 1446 Powell St.
®*HOUSTON, TEXAS, 1314 Texas Ave.
*HUNTINGTON, W. VA., 109 NinthSt.
*INDIANAPOLIS, IND., 539 Madison Ave:
%*KANSAS CITY, MO., 2114 Wyandgtte St.
%*LOS ANGELES, CALIF., 420 S38an Pedro St.
*LOUISVILLE, KY 332 West Broadway
*MEMPHIS, TENN., 130 Madigon St.
*MILWAUKEE, WISC., 534:546 North‘Broad-

way
‘M%‘JNIE’EAPOLIS, MINN.,,.2303"Kennedy St.,

%*NEW ORLEANS, LA.£516/Howard Ave.
@yNEW YORK, N. Y., 150 Broadws
*OKLAHOMA €IT¥, OKLA., 10 E. California

Sr.
*OMAHA, NEB., Seventeenth & Harney Sts.
‘PHSILADELPHIA. PA., Thirtieth & Walnut
ts,

*PITTSBURGH, PA., 435 Seventh Ave.
%PITTSBURGH, PA., Try St. & Terminal Bldg.
@*RICHMOND, VA., 700 Franklin Street
*ROCHESTER, N, Y., 240 St. Paul St.
*SALT LAKE CITY, UTAH, 10 West First St.
*SAN ANTONIO, TEXAS, 212 E. Houston St.
*SAN FRANCISCO, CALIF., 1 Montgomery St.
*SAN FRANCISCO, CALIF., 60 Fec%cral St.
*SEATTLE, WASH., 603 Stewart St.
@FSEATTLE, WASH., 3451 East Marginal Way
*ST. LOUIS, MO., 411 No. Seventh St
@#ST. LOUIS, MO., 717 So. 11th Street
@®*SYRACUSE, N. Y., 109 So. Warren Street
*TOLEDO, OHIO 145 Summit St.
xTRENTON N. Pennington Ave.
‘WASHINGTO 'D. C. 1434 N. Y. Ave.,

N.
‘YOUNGSTOWN OHIO, 15 E. Boardman St.

WESTINGHOUSESYX-RAY COMPANY, INC.

*ATLANTA, GA., 565 W. Peachtree St.. N. E.
‘BALTIMORE MD 118 East Lombard St.
*BOST MA! '270_Commonwealth Ave.
‘CHICAGO Ill.. 512'S. Peoria St.

*DALLAS, TEXAS, 335 N. Sr. Paul St.

BRYANT ELECTRIC€OMPANY

*BOSTON, MASS., 10 High St.

zxBRIDGEPORT, CONN., Main Plant, 1411 State St,

@®OxBRIDGEPORT, CONN., Plastics Division Plant,
*% CHICAGO, ILL 844 Wesr AdamsiSt,
*NEW YORK, N Y., 100 East Ferty-Second St.
*%SAN FRANCISCO, CALIF., 325 NinthSt.

% *DETROIT, MICH 5757 Trumbull Ave.
1)cLONG ISLA D CITY, N. Y., 21.16 43:d Ave.
GELES, CALIF., 420'S. San Pedro Sr.
‘MILWAUKEE WISC., 534 North Broadway
*NEW ORLEANS, LA.. 333 St. Charles St.

1105 Railroad Ave.

*NEW YORK, N Y 173 E. Eighty-Seventh St.
*OMAHA, NE 117 N. Tlnrteenth St.
‘PHILADI:LPHIA PA., alnur St.
*PITTSBURGH, PA., 3710 Flfth Ave.

*SAN FRANCISCO, CALIF., 870 Market St.

WESTINGHOUSE RADIO STATIONS

STATION KDKA, 310 Grant St., Pittsburgh, Pa.
STATION WBZ, 271
STATION KYW, 1611 Chestnut St.,

St., Boston, Mass.
Philadelphia, Pa.

Tremont

STATION WBZA, Hotel Kimball, Sprmgﬁeld Mass.

CANADIAN WESTINGHOUSE COMPANY, LIMITED

@'T#CALGARY 320 Eighth Avenue West, Calga
#*EDMONTON

, Alberta, Can.

, 10127, 104th St., Armstrong B! ock

monton, Alberta, Can.

#*FORT WILLIAM, Cuthbertsen Block. Fort William, Ontaria, Can.

@O#*HALIFAX, 158 Granville St.,

@Oxz*HAMILT

O*MONTREA

Halifax, Nova Scotia, Can.
ON, I-Iamxlton Ontario, Can
1135 Beaver Hall Hill, Monrreal Quebec, Can.

.ﬁMONTREAL 400 McGill St, Monn’cal Qudaec Can.

@IMONTREAL 1844 Wl)ham

*OTTAW
@

*Sales Office tService Office xWorks

@®Changed or added since previous issue,

R-816

Industrial Relations

*{#REGINA, 2408 Eleventh
#TORONTO, 355 King St.
"VANCOUVER 1418 Marine Bldg., Vancouver,
OT#VANCOUVER 1090
@ #*tWINNIPEG, 158 Portage Ave. East, Wmmpeg. Mamtoba. Can.

% Warehouse

Montreal Quebec, Can.
Soper lelred P. O.
ve., Regmd. Sa:ka(chewan, Can.
West, Toronto, Ontario, Can.

B. C,, Can.

an.

A, Ahearn &

Homer St., Vancouver, B.

zHeadquarters yExecutive Office

Box 475, Ottawa, Ontario, Can.

June, 1936



()

«)

)

(RerrR View)

ﬂq

(FrowT VoEW) PrnvEL
» - - - v 3
22 (r
SHol 0;0 ? (‘:;;»:'/me £
oND m 04338
4 rF, :,-:,_::::D lglkkmf.‘ _.23 .
om w/AD [ A 4 .
] 46~ ” 2
CLpro 3 pelerox &
T0POF omrs! R
Ko~ ToBE * .y / ’ %4
N
: X
2 ¥y 4

RERCTOR

1 -

Ll ‘7
Ve BPLELE wn o gren

ol

2]

GAVINDOED CoNe /7-1

e LSt ticat Mt ol &l -
& Bipck- Kok 13 | Bewck- SeowH @) USEKU-627 TUBE 1F PPEIENT FIR TEMPERZT URE DOES NOT DROP BELOW 55 DECREES
S ORoww 20 \BLUE - YeLLow USE KO- 636 TUBK I1F 7TE/IPERIRTUHCE IS LESS THAN S5 DESRLEES F (PREFERRRELY USE
& Yeicow £t VBUUE - yrELL oW NO-G27 TUBE.) /MRYMUIM [Fr1BIENT KUC TEIFERRATYRE AT NOT EXCEED R0 DECREETF
7 Geess 22 \ozp W/ 7w POTOTUBE DR NOTUST POTEN TINIETER UNTL A TOBE BRERKS DOWN FnD
yo , ENELPCIZES SSOLENUID. THE POTEN TIIMETER POSITION SMULD BE APPROX/SIFR TELY, 85
& €0 2.3 | BRow AVD. THE, ATILLL Rr I PERE fTIETER SHOULD RERD SPPRUIMATELY 0.35 ADTUST THE
32 WHTE 24 |Binck-teo 77 POTEMTIOIIETER 78 GIWE O.25 /77 WITH £4H0 TOTUBE DACK.
70 BLuE 25 B pee WI7TH SOLENOID ENERGIZED, /TERSURE THE SOLENOIO CURRENT, Tivis CYRRENT
o BLrck E 6 |GrrEEs. YELLOVY UST NOT EXCEED 0.4 AMPERE IF # Kv.627 TYBE /s YSED, OR 0.2 AMrMPERE
72 GRESH-Jeiwow 16\ KO- 636 TUBE 1S USED, THE VOLTRGE AFPLIED TO THE SOLENOID 1SRETTHIED
77 WarE —7 TETTe #C VoL THICE. THE RECTIFNR SUFPLY VOLTAGE 15 120 VOLTS IF CoN-
L Biwtejeicow 0| | C RED NECTION /S IMABE J0 TERIUNRL & FNO 270 VoL TS 1F COMVECTED 793"
ye i : W NECESSHRY CONNETT A RESISTOR /N SERVES WITH SOLEMIID 7O Lirtr7 7THE
G SOLENOI1D CORRENT 7O VT AES CIEN FBOVE.
THE L SUPPKY YOLTASE PIIST BE MITMN 70 PERCENT OF VULUES GIVEN ON NRNE PUATE,

KEEP MLl FPIPERE rPETER SHUNY SWIrtH CLOSED VP WRRDS
EXCELPT WHNEN ROT ST NG L£Q U/PITENT

D) FoR suRTHER iINEXOMIRIION SEE Z.B. 5670~ 36 13-B-444
R4 R

PIVPOR TRNT -

Fig. /2 -,Type RR-T Photo-Troller Wiring Diagram (25-Cycle Application)

Dwg. T3-B-344-2
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"'light-loss factor .80"that adequate safety mergin will, be in—” .

T'lDoor Opening - Continued

" of operations per minute may be gbtained, the "o and Mof £¥
intervals should ‘be . equal. ‘However, the approximate minimum’
“time of light change requiréd to’ operate the rglayyis about. ;
.0.05.second. The maximum recommended rate of operation 1s

: }‘eufficient . Distances beyond 10 feet fSlow down -the response T
< .725%, and longer times' than" those given, for operation must Pe L

‘ Safety Control for. o - va ' . R '; o u%*i

. . 1s that it is. desirabile to have as much excess illumination - ..
- as possible beyond that. required by the rating, in Qrder that: .
- the safety lactory will be increased. . . :ﬁ '

'light falling on’ the Phototube. Ratings are given:in terms,,ﬁ

V<phototube or lens opening 1% open, prOportionately greater 3

'\i

Westinghouse Type BX Phototroller

r. o
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Lo . , Liw 3

. ;!‘ . «.‘.,”. .
. .

. " At the maximum apeed of operation, at least O akn seconds
should" be: -allowed bstween' the centers of impulees, correspond-
ing to. 300 operations per minute. 1In order that this number

S

150 per minute.‘ o . .“ a N o i‘x*ff

¥
If the, phototube 1is monnted 4n a separate housing, 1t ey
may be located up to 25 cable feet: distant although $standard 'nq;;
" housings are furnished with 10 feet of- cable, which 1s usually " *_»

allowed. The. footcandle rating of sthe unit is then also in*i'wlfﬁ

l‘creased to 6.5 footcandles

Elevator doors " i W

Pulverized fuel furnaces ‘ , C Y
Punch presses.- ' R e
Railroad crossings on industrial sidings B . T

HOW_T0 SaLECT'AND:APPLY PHOTO-TROLLERS T

The first fundamental in application of photo~trollers

Photo trollers operate by variation of the quantity of

of light. infensity for greater convenience in application, R
and these ratings 1n terms of light intensity are based on . * -
the assumption that the full phototube or lens opening of .
the photo-troller will be-used. 'Therefore, if the photo-
trollerwis™ised in such a manner that only a portion of the:

light Jntensity must be allowed

) If photo- electric equipment is to be operated in the o
vieinity of: smoke, fog, dirt, steam or other similar condi- -
tions, it is necessary to add the best possible estimate ofie [

sured.

~ Since photo trollers operate by variation of the quan- :

ctity of light falling on &he phototube, it follgws that the . .:
‘method of obtaining this variation is important, Two:methods™'@
-of varylng ‘illumination are in gensral use - variation of e R
transmission and variation of reflection. o SR ﬁ_“j{
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Westinghouse Type RX Phototéoller " | @ .'wq

Transmission is varied by arranging an opaque, % partial-
ly opaque, object to intercept the beam of light which nofmsl¥y
passes from light source to phototube. - This i1s the most ‘com=-
mon method of operation and may be used for automobiles, people,
paper sheets, steel sheets, packages, etc. Clear cellophane 1s
obviously not very opaque and, therefore, does not vary the light
beam much wheh intercepted by it. When operating wéth material
of this nature whogse capacity 1s not high, it 1s very dmportant
to know what this capacity 1s. Such applicationsy,arefusually
more difficult and 1t 1s recommended that they 4e referred to
the nearest district office of the Westinghouse L£ompany for’
recommendations. '

Reflection 1s varied by arranging the optlcal system so
that the 1light beam 1s reflected from thg material to the photo-
tube and the extent of this reflection 1is varied by the charac-
ter of the surface of the material.

The RX Photo-troller does not Yhave®sufficlent sensitivity
for most reflected light applicatdons, and, therefore, should
not be used for this purpose. They,RX=1 Photo-troller, however,
1s specially designed for reflected™dight applications.

The aetual procedure to_beyused in selecting the proper
photo-trollers and 1light. sourceyls:

1 - Determine what portion of the light beam will be
avallable underdmaximum illumination conditions.

2 - Determine what portion of the illumination will"®
be interceptedpby the controlling object.

5 - Select al phaoto-troller having the general char-
acterlstlessdesired, and then

4 - Seleetha combination of photo-troller and light
saureée such that at the distances and operating:
conditfons determined under paragraphs (1) and (2),
adequate sensitivity will be obtained.

5 =.Re-check all variable factors to make certain
that adequate safety margin 1s provided in the
selection.

PHOTOTUBE HOUSINGS

The RX ~hoto- troller is arranged so that the phototube
may be mounted inside the case. When this 1s done the knockout .
in.the case door should be pressed out to permit the 1light to
reach the phototube. In many applications 1t 1s preferable to
mount the phototube 1n a separate housing, and for this purpose
one of the housings shown 1n attached Price List 18-315 shoull
be used.

-5
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Westinghouse Type RX Phototroller

LIGHT SOURCES ‘ .

Various types of 1light sources are shown in attached
Price List 18-316 all of which, except the type L, can be
used with the Type RX Photo-troller. In selecting the 1light
source care must be taken that the minimum i1llumination on
the photo-tube must not exceed the values given in fig. 2.

In this figure are shown different scaleg ‘for, the
maximum illumination for different percentage_changes in
a-c-line voltage. Using, for example, the b&siec 2% curve
it is seen that if the maximum 1llumination 18 350 foot
candles, the minimum 1llumination must not e&xceed 15 foot
candles. If, however, the maximum line veltage variation
1s 20 per cent and the maximum illuminaf®on®is 30 foot can-
dles at maximum a-c voltage, then the ainimum illumination
10 foot candles 1s found by followingsthe, circle from A to
B, then to C and D.

By using the curves in flg. @ &n combination with the
light source curves in fig. 7 “efsRrice List 18-316, the per-
centage reduction in 1light regulired can be determined.
Example

Light Source Type F{

Voltage Variations/ 10%.

Operating Distanee 710 feet.

From fig. 7 Price“list 18-316 1is found: 17 F.C.
From fig. 2 . U7 F.0. at 10% voltage variation gives
7.5 F.On _minimum illumination.

Consequently: Illumination must be reduced from
17 F.C. te 7.5 F.C. or 56%.

'PRINCIPLE OF OPERATION

The schematic diagram, for the type RX photo-troller
is, shown,dn fig. 3. The photo-troller is equipped with a
type . Wh=629 Thyratron tube which 1s controlled by a type
WL-735 sphototube. The WL-629 tube 1s a gas~filled discharge
tube gonsisting of an anode connected to 15 in fig. 3, a
heatér winding connected to leads 8 and 10, a cathode con-
nected to Lead 8, and a control grid connected to the5
MEG. resistor. The characteristics of the WL-629 tube are
such that when the grid has a negative potential exceeding
approximately 6 volts relative to the cathode the tube does n
not become ionized, and no current is conducted through the
tube. If the grid potential 1s made more positive, the
tube breaks down and condutts rectified current through
relay coll I during the half cycles when lead 7 1s posi-
tive in relation to lead 8.
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The grid control voltage as shown in fig. 3 con-
sists of the a-c voltage component between leads 8 and™13}
obtalned by means of the phase shift circuit consisting of
resistor 9-13 and capacity 8-13, and the d-c voltage com*
ponent C-13. Voltage 8-13 is advanced 135 degrees rela-
tive to voltage 8-7. The d-c voltage component C-13
changes 1ts magnitude and polarity when the 1llumination
on the phototube 1s varied, so that C is positive in rela-
tion to 13 when the degree of i1llumination on%thesphoto-
tube 1s high, and becomes negative when thegiyl Ilumination
on the phototube 1s decreased. ,

In fig. 4 are shown the relation between the various
control voltages. The curve E, 1s the_chapacteristic grid
control curve for the WL-629 tube. In order to make the
tube conduct current the instantaneousygrid voltage must
be more positive than shown by thig curve, The grid con-
trol voltage as shown consists ¢f the constant a-c volt-
age 8-13 superimposed on the variable”d-c voltage C-13.

In the position shown voltage E8 intersects voltage E; at
A, and at this point, therefore, the tube breaks down and
conducts current during the remainder of the half cycle of
voltage Ep. If now voltage!C-13" be made more negagive by
decreasing the illumination omn the phototube, voltage
curve Eg 1s moved down s¢@ that the curve does not inter-
cept the critical gridwwoltage curve E,. For this reason
the WL-629 tube will¥ not conduct current and the relay
connected 1in serieg with the tube will be deenergized.

INSTALLATION

Mounting

Mount the Photo-troller with the panel in a vertical
position. If the phototube 18 to be mounted inside the
Photo-trolilsr“case remove the knockout in the case door to
permit lightWbo reach the phototube. If the phototube 1is
mounted 1n &) separate housing, the housing may be mounted
1n any_convenient position, up to 10 cable feet distant
from the fhoto-troller, or 25 cable feet if the Phote-
trodler is derated as outlined in paragraph 1.

The 1light source may be mounted in any position except
that 4the lamp base must not be higher than the 1lamp f;lament.

Temperature Limits

The Photo-troller should be mounted 1n a locatlion
where the amblent ailr temperature does not exceed 110° F.
If the Photo-troller 1s mounted near furnaces or other equip-
ment radiating an excessive amount of heat, the Photo-
troller should be shielded by means of a suitable shield.
The maximum air temperature at the location of the phototuoe
housing should not excead 150° F,

7.
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Fig, 4 Cowtwrol(Voltage Characteristics
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Type RM-1 Photo-Troller

Instructions for Operating

~n

Fig. 1 - Type BM=l Photo-Troller with Long
Focusing Tube - Cover Closged

Application

The Westinghouse Type RM-1 Photo-Troller
for “heater control meets the requirement for a
truly 1ndust#ial device which operates from the
light emitted from a piece of hot metal while be-
ing heated“electrically. The light from the met-
al falls on a phototube controlling an amplifier
tube, which in turn actuates a Thyratron tube
directly. The Thyratron tube operates a contac-
tor whose contacts will carry several amperes.
The equipment automatically shuts off the power
supply to a heater. 8ince the amount of light
emitted is proportional to the temperature of the
metal, the Photo-Troller can be arranged to trip
the power supply at a predetermined temperature.
Provisions are included 1in the Photo-Troller to
lock out the power cirsuit immediately after the
metal reaches the proper temperature and the op-
eration 1s reinitiated only when the operator
has put in a new pilece of metal and depressed a
starting button manually.

Description

The equipment 1s/;mounted 1in a sheet
metal cabinet. Theyapparatus mounted 1in the
cabinet consists _of one RI-571 amplifier tube,
one KU-636 Thyratron,tube” and two 2-pole contac-
tors. In addition, /'there 1s a phototube mounted
on the lower end of the panel and facing toward
the lens assembly Sometimes the phototube and
lens assembly, 1s mounted remote from the cabinet.
Behind the panel Aare located a transformer, rec-
tifiers. capacitors, and other auxiliary parts.
Extending| from, the bottom of the ¢abinet 1s a
sight tubeyhaving mounted on its outer end a lens
and agproteetive glass over the lens. Oon the
frontf cover ©of the unit is mounted a pushbutton
for emergenc€y trip, a start,pushbutton, a poten-
tiometer flor adjusting the operating points, and
a‘dlal “to allow resetting of the equipment to a
previously determined operating point.

Installation
Mounting:

The Photo-Troller must be mounted ver-
tically in order to keep the relays in the proper
operating, position. The mounting of the Photo-
Troller should be as rigid as possible to insure
fixed alignment of the optieal system.

Fig. 2 - Type B Phototube Housing

The Photo-Troller will not be injured by
any vibration which does not mechanically damage
the apparatus,although vibration should be a min-
imum at the point of installation. The KU-636
Thyratron tube which is supplied with-the Photo-
Troller is not affected by temperature changes and
therefore the Photo-Troller can be mounted in any
location where the ambient temperature is between
140 degrees F. and -10 degrees F. If the Photo-
Troller is being used on a heater for heating ex-
tremely large pileces of metal to high temperatures
which result 1in a high radiation of energy, a
shield or baffle of asbestos should be located be-
tween the Photo-Troller and the hot metal. The
bhaffle should be so arranged that there 1s a free
circulationof air provided around the Photo-Trol-
ler cabinet.

The Photo-Troller should be mounted so
that the hot metal to be observed lies on the axis
of the lens and metal tube. Locate the lens 12"
from the metal. The axis of the metal bar should
be parallel with the axis of the phototube in all
cases.

AT IO TS THME M1 1 1Y . O et ey e e vy T YT
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Weatinghouse Type RM-1 Photo-Troller

tube should break down
The milli-ampere meter
0.4 when this occurs.

and operate the relays.
should read approximately

Meke sure that the image of the hot met-
al 1s focused on the center of the phototube.
The operation 1s initiated by operating the stop
pushbutton. Adjust to the proper temperature for
trip-out by turning the potentiometer knob on the
front of the cabinet to operate at the desired
point. If the potentlometer cannot be adjusted
to make the unit trip out at a sufficiently high
temperature, an aperture should be added in front
of the phototube to reduce the amount of light
reaching 1t and thus place the potentiometer in
position to control at the desired point. It
should always be the object to make adjustment in
such a way that operation 1s obtalned at the pro-
per temperature when the potentiometer 1s as far
from zero as possible. Do not operate with a
smaller aperture than necessary. When properly
adjusted as described, the operation should repeat
1tself accurately on successive heats.

To obtaln satisfactory operation the po-
tentiometer mist be adjusted to give a milli-amp-
ere meter reading when the phototube 1s dark,
which 1s at least 0.05 milliampere higher than the
milliampere current required to operate the re#
lays. If, for example, the relays operate when
the milli-ampere meter reads 0.4, the minimum po-
tentlometer adjustment which can be used 1s that
which gives 0.45 milliampere when the phototube
is dark.

If the RM-1 Photo-Troller 1s used (o
control temperatures less than 1500 degregs F. 1t
1s important that no extraneous lights for exam-
ple, sun light or artificial room I1ldumination
reaches the metal plece to be heated, “jbecause
reflection may be of an intensity comparable with
the light radiated from the metalljat low tempera-
tures. Under these circumstances 4%) becomes nec-
essary to garefully shield the metal ‘firam the ex-
traneous light. It often happens ghat sparking
will occur between the metal &anrd the jaws when
the metal 1s beilng inserted in_the,jaws. To pre-
vent this sparking from prematurely tripping the
Photo-Troller 1t may be necegssary to arrange a
shield to prevent the“light emitted from these
sparks from reachingthe phototube. This shield
may be 1in the fomm of ajpermanent aperture,
shlelding the outes# rimfof the metal, or may be
arranged as & movabile shield, mechanically or
electro-magnetically ‘opergted which 1s 1interposed
between the phototube "and the metal until such a
time when the 1initial sparking has subsided.

Maintenance
General:

The, maintenance schedule for the Photo-
Trollenp deépends largely on the individual oper-
ating conditlons. However, 1t 1s recommended thet
for gerviece on heater control, the adjustment be
checked ‘each morning. It 1s particularly neces-
sgryythat the lens and optical system be cleaned
often enough to maintain maximum optical effi-
clency. In unusual cases, very frequent clean-
ingymey be necessary, depending on the condition

of the surrounding atmosphere. It must, of
course, be expected that a dusty atmosphere will
foul the glass surfaces more quickly than clean
alr. The glass window which protects the lens

ashounld he repleseed when 1t becomes Bitted due to

tube 1f milli-ampere meter reading 1is
not 0.5 or higher.

2. Adjust potentiometern until, m1111i-amp-
ere meter reads 0.4. Observe poten-
tiometer position{jBy turning the po-
tentiometer 0.5 division counterclock-
wise from the ©bserved position the
milliampere metemyreading should be
0.2 or less.fTIfjthls 1s not the case,
replace theyRJ-57D) tube.

3. If the KUZ636 Utube does not operate
when the milli-ampere meter 1s between
0.25,and 0.45 replace the KU-636 tube.

4, If during the preceding tests the
RJ -571 and@ KU-636 tubes have perform-
ed satisfactorily, but 1if unsatisfac-
tory overall operation 1s obtalned,
replace the 8K-60 phototube.

5. If“replacement of tubes does not im-
prove operatlon, and if satisfactory
results cannot be obtained during the
preceding tests, proceed as follows:

6. Milli-Ampere Meter Reads Always Zero:
(a)

(v)

Resistor 17-19 1s open-circuilted.

Milli-ampere
culted.

meter 1s open-cir-

(¢) RI-571 tube socket does not make

contact with tube prongs.
(d) There 1s no voltage
and 9-7.
approximately 90 volts.
means of a d-c.

across 7-17
Thils voltage should be
Check by
voltmeter.

(e) If there is no voltage across
7-17 and 9-7 check capacitors for
short-circult, Rectox 9-16 and
16-17 for open circuit, and check
voltage across 16-12 which should
be 65 volts a-c.

(f) Make sure that the RJ-571 fila-
ment 30-31 1s heated. Tube should
feel warm after being in circuit
for five minutes.

(g) Check phototube leads for ground
and short-circuit. Measure resis-
tance between leads with photo-
tube removed, and adapter removed
from phototube socket. The resis-
tance as measured by a megger
should be 100 MEGS or higher.

7. Milli-Ampere Meter Reads Always 0.5
or Higher:

(a)

Check a-c. voltage 27-28
be approximately 75 volts.

should

(b) Check d-c. voltage 10-14 which

should be approximately 100 volts.
(c) Make sure that phototube
are not grounded.

leads

Tube Replacement:
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out. It normally falls by clean up of the gas.
This causes the tube to be more difficult to
break down. This 1s evidenced by fallure of the
tube to break down even with the milli-ampere
meter current as low as 0.3.

The best method of checking the tubes 1s
to replace them one at a time by new tubes or
better sti1ll, by tubes which operate satisfactor-

1ly in an identical Photo-Troller.
should always be kept on hand.

Spare /tubes

The RJ-571 amplifier tube,may faill due
to burnout of the fllament or by decreased over-
all amplification factor, caused elther by de-
creased emission or by excessive grid current.
The tube should be replaced 1f the, test results
outlined 1n paragraph 2 cannot be oObtalned.

Replacement Parts

Apparatus Style
Phototube ..... e e reeeeeaanaa, SK-60
Thyratron TUDE ...coeeseeeonccsoccnosanse KU-636
Amplifier TUDE ...vveeeeecenonnnnnnnns . RJ-571
Contactor with Coll, 50-60 Cycles ..... 1 008 540
Contactor Coil, 50-60 Cycles .......... 1 008 520

Transformer,115/230 Volts,50-60 Cycles. 966 515
Transformer,220/440 Volts,50-60 Cycles. 971 458

Socket £Or RI-571 TUDE .eveeeevnnscna... 831 726
Socket for SK-60 or KU-636 Tube ....... 766 732
Tube Clamp ..... et eeeseeeeeraneeanas 968 211
Rectox (27-28) .tiieveenreerransonanann 966 513

Rectox (9-16-17) nvvnnvusvvnsunnsunnns 971170
Milli.Ampere Meter ......eecececoncenss 818 504

Apparatus Style
Potentiometer (0.5WMEG) iV ............. 966 591
Capacitor 0.01 MBu .loediiecenannn ee... 1 014 540
Capacitor, Carnell3Bubilier Type ...... EH-9808SL
Resistor O.5MEG. ol .eiceencrceacanns 860 878
Resistor 10 MEGu 4.eeevevennenn. e 846 670
Resistor 0.5 MMEG. +.ceecesecccoconncaes 861 ol
Pushbutton! "Stamh) ...cveeceeceenennann 511 813
Pushbutton Stop” ittt ennnerennns 588 353
Knob and®Polnter .....ccoceeevvcaccacss 845 309
SWItCh o/ ey e s s vvvacencracaensssanans 919 068
KUR636UGALAICIID cvvvnecnnnnaceseeanaes 829 334

RISSTL GPLd ' Clip cicveveenccncrocnenans 799 907

4014 & 1 0 Knock-ouTs, 2 on EACH, SIDENGF CASE
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Fig. 6 - Outline Drawing for Photo-Troller without Focusing Tubs and
with long Focusing Tube
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The purpose of this instruction book is ve the reader the
maximum of useful information an ions concerning con-
struction, installation, operation an ce of Westinghouse
Type RX-1 Photo-Troller.

The material contained herein been assembled with a view
toward facilitating mstallatlo d eratxon of the equipment
and this book is intended to r § a guide to installation and
operating personnel so t um useful life of theapparatus

can be obtained.
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COMMUNICATION
When communicating regarding uct cov-
ered by this Instruction Book, repli ill be greatly
facilitated by citing COMP E PLATE

READINGS of the involved p . Also, should
particular information be de%l, please be very
careful to clearly and f TE THE PROB-
LEMS AND ATTEND ITIONS.
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VVestinghouse

Type RX-1 Photo-Troller

Instructions for Installation

(1) PREFACE

The RX-1 photo-troller is one type of a line of
general purpose photo-electric relays operated by
an increase or decrease in the amount of light fall-
ing on a phototube. They are arranged to initiate
an electrical sequency in response to changes of
illumination caused by partially or completely
interrupting a light beam. A few installations are
shown which are representative of the great
variety of applications.

In order that maximum flexibility of application
may be obtained, various types of light sources and
phototube housings may be used as shown in
attached Price Lists 18-310. Several types of
photo-trollers are available, each of which is best
adapted for particular applications.

LIST OF APPLICATIONS

Limit or ‘“flag’’ switch where a mechanical gwitch
is undesirable such as for

Paper mills — break indicator

Automatic weighing

Sheet catcher in steel mill

Oscillating grinder belt

Paper and cellophane bagymachines

Registering wrapper tradeémarkmon packaging
machines

Stopping mechanical deyiceés at accurate position

Liquid level control

Initiating flying shea®

Door opening.

Counting

Parts on preduction’ lines such as crankshafts,
boxes, tin sheets

Pcoplé ent€ring of leaving buildings

Automebile traffic.

GENERAL DATA

The RX-1 photo-troller is arranged with a steel
pancl which is hinged at the bottom of the case
andaheld in place by one screw at the top. The
indoor units are provided with a rectangular knock-
out in the door which may be removed to serve as a
light aperture if the phototube is mounted in the
cabinet.

o

A type SG relay is gpcrated “directly from the
tube circuit. Thus, no interposing sensitive relays,
such as are usually deededyif radio amplifiers are
used, are required, Thigyrelay has two pairs of
contacts which canWe arranged to give two nor-
mally closed cofitagts or one normally open and
one normally elesed contact.

The RXAT pheto-troller provides the power sup-
ply for a light source with either a 6-8 volts, 32
candlepower (lamp or a 6 volt, 3 ampere lamp,
Style 849085,

A%terminal board is provided at the rear of the
panel for all connections except to the relay con-
tactgywhich are on the relay itself in front of the
panel. The terminal board is readily accessible for
insgallation, since the removal of a single screw
permits swinging the panel down on hinges to hang
from the bottom of the cabinet.

The type RX-1 is cquipped with a phototube,
an amplifier tube and a thyratron tube. The out-
put of the WL-735 phototube is amplified by a 57
tube. This output, in turn, operates a WL-629
thyratron which cnergizes the SG relay.

A switch is provided so that the unit may be
usced to energize the SG relay, when light on the
phototube is either increased or decreased. For
cither arrangement, a minimum of 1.0 foot-candle
light intensity is required to operate the relay. The
light intensity must be reduced at least 509 to
insure positive operation of the relay.

At least 0.2 second should be allowed between
centers of light impulses, corresponding to 300
operations per minute. At this speed of opceration,
the 0.2 second must be divided equally between the
“on”” and ‘‘off’”” period. The maximum recom-
mended rate of operation is 150 per minute. How-
ever, the approximate time of light change re-
quired to operate the relay is 0.05 second.

If the phototube is mounted in a separate hous-
ing, it may be located up to 25 cable feet distance,
although standard housings are furnished with
10 feet of cable, which is usually sufficient. Dis-
tances beyond 10 fect slow down the speed of
response 259, and longer times than those given
for operation must be allowed. The footcandle
rating of the unit is then also increased to 1.5
footcandles.



Westinghouse Type RX-1 Photo-Troller

(2) HOW TO SELECT AND APPLY
PHOTO-TROLLERS

The first fundamental in application of photo-
trollers is that it is desirable to have as much excess
illumination as possible beyond that required by
the rating, in order that the safety factor will be
increased.

Photo-trollers operate by variation of the quan-
tity of light falling on the phototube. Ratings are
given in terms of light intensity for greater con-
venience in application, and these ratings in terms
of light intensity are based on the assumption that
the full phototube or lens opening of the photo-
troller will be used. Therefore, if the photo-troller
is used in such a manner that only a portion of the
phototube or lens opening is open, proportionately
greater light intensity must be allowed.

If photo-electric equipment is to be operated in
the vicinity of smoke, fog, dirt, steam or other
similar conditions, it is necessary to add the best
possible estimate of light loss factor so that ade-
quate safety margin will be insured.

Since photo-trollers operate by variation of the
quantity of light falling on the phototube, it follows
that the method of obtaining this variation is im-
portant. Two methods of varying illumination are
in general use — variation of transmission and
variation of reflection.

Transmission is varied by arranging an opaquey
or partially opaque, object to intercept the béam of
light which normally passes from light sourcefto

’
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phototube. This is the most common methodgof
operation and may be used for automobiles, peaple,
paper sheets, steel sheets, packages, etc. Clear
cellophane is obviously not very opaque and, there-
fore, does not vary the light beam much when
intercepted by it. When operating with material
of this nature whose opacity is not high, it is very
important to know what this op@Citymis. Such
applications are usually moreqdiffieult and it is
recommended that they be referred, toathic nearest
District @ffice of the Westinghouse ‘@ompany for
recommendations.

Reflection is varied by “arranging the optical
system so that the light beam igyreflected from the
material to the photo-tubeyand the extent of this
reflection is varied byfthe,character of the surface
of the material.

The actual pro€eduse to be used in selecting the
proper phote:trollers and light source is:

(1) Determinegywhat portion of the light beam
will befavailable “under maximum illumination
conditionsy

(2)gDetermine what portion of the illumination
will be intereepted by the controlling object.

(3pSelect a photo-troller having the general
charactéristics desired, and then

(4) Sclect a combination of photo-troller and
light source such that at the distances and operat-
ing conditions determined under paragraphs (1)
and (2), adequate sensitivity will be obtained,

(5) Re-check all variable factors to make certain
that adequate safety margin is proceeded in the
selection.

(3) Phototube Housings

The RX-1 photo-troller is arranged so that the
phototube may be mounted inside the case. When
this is done the knock-out in the case door should
be pressed out to permit the light to reach the
phototube. In many applications it is preferable to
mount the phototube in a separate housing, and
for this purpose, one of the housings shown in
attached Price List 18-310 should be used.

(4) Various types of light sources are shown in
attached Price List 18-310, all of which, except the
type L, can be used with the type RX-1 photo-
troller. In selecting the light source care must be
taken that the minimum illumination on the
phototube must not exceed the values given in
Fig. 2.

In this figure are shown different scales for the
maximum illumination for different percentage
changes in a-c line voltage. Using, for example, the
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bastg 2 per cent curve, it is seen that if the maxi-
mumy’ illumination is 3 foot candles, the minimum
illumination must not exceed 1.9 foot candles.
If, hiwever, the maximum line voltage variation is
20 pet cent and the maximum illumination is 3 foot
candles at maximum a-c v oltage, then the minimum
illumination 0.9 foot candles is found by following
the circle from A to B, then to C and to D. By
using the curves in Fig. 2 in combination with the
light source curves in Fig. 7 of Price List 18-310,
the required percentage reduction in illumination
can be determined.

Example: Light Source: Type F
Voltage Variations: 10%,
Operating Distance: 30 feet

From Fig. 7: Price List 18-310 is found, 2 foot-
candles.
From Fig. 2: 2footcandlesat 10 per cent voltage

gives 0.8 footcandles. Minimum

illumination.

Consequently: The illumination must be de-
creased from 2 footcandles to 0.8
footcandles, or 60 percent.

Westinghouse Type RX-1 Photo-Troller

(5) PRINCIPLE OF OPERATION

The RX-1 photo-troller as shown in Fig, 3 con-
sists essentially of two different control ciFeuits,
namely the phototube-amplifier circuit and the
Thyratron control circuit.

The Phototube-Amplifier Circuit

The purpose of this circuit i§ méfely to amplify
the variations in voltage caused by/changing illu-
mination on the phototube. The ¢ircuit consists of
a d-c source supplied byfthe,rectox rectifier con-
nected between 16 and 17. A veltage divider, con-
sisting of a 5000 ohm petentiometer and two 25000
ohm resistors, is connectéd across.this d-c source.
The phototube circuit consists of the WI.-735
phototube connegted between A and C and the 10
MEGOHM resistor @s16. If the illumination on
the phototube is“imcreased, an increasing amount
of current flows, thfough the tube, thus making
[Lead Cymore positive relative to the potentiometer
tap G.\Phe voltage between C and G is the grid
control veltage for the 57 amplifier tube. This tube,
whiehyis ofythe screen grid type consists of a heater
connected®to 13-14, a cathode connected to G, a
sereen geid connected to A, a control grid connected
to Cland an anode connected to 15.

PANEL (REAR VIEW) WIRING TABLE _ _SCHEMATIC
CUP ON TOP 2 PHOTC TUBE
< i RELA‘, WIRE co WiRE COLOR )
(3 LOR s .
w | |RED 130] BROWN PAGHETT :
SOLOER RECTOX UNITS9 2 |BLACK-RED TR. 14 |BLACK-BLUE |I° TUBEE '
ﬂ 3 |RED- BLACK 15 |[COPPER WIRE =H
— ‘| 4BLACK 16 [COPPER WIRE @
R 5 [BLLE 17 |COPPER WIRE :
" ||| IBLUE 18 |PIG TAIL T 4
L\l NI 7 JyEow-RED TR.19 | PIG TAIL £ Taav
B/ [BROWN-GREENTR| 20 [RED : BTl ewr
¢ 9 JYELLOW 1 25005 0w
. soLoer 10, |BLUE-YELLOW (1YL I )
iV | GREEN A |RED - 2 e I
siic LOED 12 [BLACK-YELLOW TR] C | BLACK ] 17
CABLE — - RECTOX
COTTON —I !
5oL 0ER SLEEVETO 2 12EYRTS0C ©
8E USED
OVER 1000w
SHIBELLEDED g_ni 10
¢A : 25V N
AS SHOWN 3 = " SoTRF
TRIM HERE oy GSUEC. N ' X
TO PASTE IN ' L] 0.25 MEG
! CABINET 180V son~
L— y
1 : s
TRANS. i 5.2y
H 5
. ) " EXTERNAL CONNECTIONS
roTo TUBE CONN. A photo Tuéaoz) CONN. B ; ]
{WHEN USED 19 WHEN US - a NAME PLATE | LINE |
Jé:{ TS §§: vl i vours | voLts | GONN|
-~ L. o |
ol | ¢ ot ns/23a | 15 A |
—% e " i5/230 | 230 | B |
RS [ z 220/440 | 220 | A
L (3 LAwe |/ g L—Ca‘é? 220/a30 | 440 8
R P NS < cro. A SROUNGED ConbuiT L oro

IN GROUNDED CONDUIT

Fic. 3—Di1acrayM oF CONNECTIONS
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Westinghouse Type RX-1 Photo-Troller

Note £ 4 Scale /s
%, of other
Scales

£,4 = Anode Voltage
&-20

Critical
= Grid voltage
L

\__~ [ N—nu 2

j /
Voltage
/8-19

Vo/tage
8-/8

Time

FiG. 4 —TuyrRATRON TUBE @peRATING CHARACIERISIICS

The characteristics of the 57 tube arc such that
the tube will pass no current if the voltage between
C and G is more negative than approximately 2
volts. If the grid voltage is made less negative the
current through the tube will increase and will
rcach its maximum value when the grid voltage
is approximately zcro.

When the current through the 57 tube is zero the
potential of 15 is positive in relation to the poten-
tial of A. As the 57 current is increased the potential
difference between 15 and A is decrcased to zero
and then again increascd so that the potential of
15 becomes negative relative to the potential of A.

From the preceding discussion it may be sgén
that when the illumination on the phototulfe is
low the potential of 15 is positive relative, toWA4
whereas with the phototube highly illuminatedythe
potential of 15 is negative relative to A.

The Thyratron Control Circuit

The WL-629 Thyratron tube consist§ of agheater
connected to 8-10, a cathode cofinected to'8, an
anode connecied to 20 and a contrgl giid connected
to the 0.25 MEG resistor connéeting to lead 19.
The anode is connected in serig§ withythe SG relay
coil to lead 7, and the cathodeyis ennected to lead
8. When the tube becomed ionized the resistance
of the tube between 20 and, 8 /changes from an
infinite value to a loW wvalue, and rectified a-c
current flows fromg7 threugh the relay coil to 20,
through the tubggandio 8% FPhe voltage between the
grid and the cdthode determines whether the tube
conducts curfent @r nots

If this voltageSisdnore ncgative than approxi-
mately 6 volts, the tube does not become ionized,
no current flows, and the SG relay is deenergized.
If the grid voltage is made more positive, the tube
conduct§ycurrent and the relay is closed.

The, céubrol voltage for the WL-629 is a com-
binatienyof a 135 degree phase shifted a-c voltage
component obtained from capacitor 8-18, and a

d-c component obtained from the amplifier tube
circuit 15-A, and which is applied to the grid
circuit 18-19 by means of the double pole \ge-
versing switch.

The control voltage characteristics for gihe
WL-629 tube arc shown in Fig. 4 in which E.
represents the critical grid voltage fieedéd. It will
be seen that when voltage 18=19 is° made morc
positive the WL-629 tube breaks,dowm at A at the
beginning of the a-c voltage fwayepand conducts
current during the remaindgr offthe half cycle.

The purpose of the reversingiswitch is to reverse
the operation of the relay réla@ve to the change of
phototube illumination. “With the switch in the
“UP" position the relay is closed when the photo-
tube is illuminatgd. Wiith“the switch in the “down”
position thefrelay i§ energized when the phototube
is dark.

INSTALLATION
(6) Mounting

Mount the photo-troller with the panel in a
vertical position. If the phototube is to be mounted
inside/the photo-troller case, remove the knockout
in the case door to permit light to reach the photo-
tube. If the phototube is mounted in a scparate
housing, the housing may be mounted in any con-
venient position, up to 10 feet distant from the
photo-troller, or 25 fcet if the photo-troller is
derated as outlined in paragraph 1.

The light source may be mounted in any position
except that the lamp base must not be higher than
the lamp filament.

(7) Temperature Limits

The photo-troller should be mounted in a loca-
tion where the ambient air temperature does not
cxceed 110°F. If the photo-troller is mounted near
furnaces or other equipment radiating an excessive
amount of heat, the photo-troller should be shiclded
by means of a suitable shield. The maximum air
temperature at the location of the phototube hous-
ing should not exceed 150°F.

(8) A-C Voltage Variations

The a-c supply voltage should be within #+ 10
per cent of rated voltage. If the a-c voltage varies
more than 2 per cent. total, the conditions out-
lined in paragraph 4 should be considered.

(I
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Westinghouse Type RX-1 Phete-Treller

(9) External Connections

Connect the photo-troller as shown in Fig. 3,
making sure that connections to terminals 1 to 4
are made as shown in the table in this figure.
Connect the light source to terminals 5-6, using
cable with 30 amperes capacity. When an ex-
tended photo-tube is used, do not place the photo-
tube in the socket inside the case, but connect the
phototube housing to terminals A-C by means of
cable PDS-7415-2 as supplied with the phototube
housing. Make sure that terminal A on the photo-
troller terminal board is connected to terminal A in
the phototube housing.

Run the cable in grounded metallic conduit.
with no other leads in this conduit. The length of
the phetotube cable must not exceed 10 feet unless
the photo-troller is derated as outlined in para-
graph 1, in which case cable up to 25 fcet long may
be used. Do not splice the phototube cable, and
usc no friction tape or other types of tape at the
ends of the cable.

Ground terminal G inside the photo-troller case
to a waterpipe.

Run leads connecting to the relay contacts di-
rectly to the knockouts on the left hand side of thc
photo-troller case. Do not run relay lecads acr@ss
the photo-troller cither in front or in reary

(11) Operation

With the switch in “up" positiog the, relay is
closed when the phototube is illuminated” With
the switch in the “down” posigon, the relay is
closed when the phototube is dark.

Ooeraling Point | Switeh Relay
100 inside Shaded YR opgn
L Are¢a fown (J0lBsE A |
80— Outside Shaded | YR | Closed
~ } Area { Down | open
N
~
3 ‘,.\ .
S 60
a3 ;\ ~ \ ~ <
o ~ N2
Q ~ \ “~
~ 40 < =
S Y IS
QU <N 38, =~
I - S
20 - e M P
N~ \ ™ -
~ \\
S ..
o 7 2 4 5
Foot Cand iestiumination
on phabel wbe oF average
sensit ity
Fic. 52CuRvES SHOWING DiaL POSITION A8 A
Fu~xcmioy or Prororuse InLoaxartoN
(12) Sengitivity

Withthe phetotube dark the rclay will operate
as shown 1y Fig. 5, when the dial of the poten-
tiometer 18 approximately at position 70. With one
footegandle’ illumination on the phototube the dial
positiony, is approximately 45 when the relay
operates, and at dial position 0 approximately 4
foot-candles arc required to operate the relay. The
sensitivity of the photo-troller conservatively
tated, is, therefore, 1 foot-candle. Due to this high
sensitivity it is preferable to limit the maximum
illumination on the phototube to 10 foot-candles
in order to obtain long phototube life. To obtain
reliable operation the illumination on the photo-
tube when the light intensity is minimum should
not exceed the values as indicated in Fig. 2.

The location of the curves vary considerably with
varying phototube sensitivity as shown by the
upper and lower limit curves in Fig. 5.

(10) Relay Characteristics
Contact Interrupting Capacity

110 220 440 125 250

Volts Volts Volts Volts Volts

A-C A-C A-C D-C D-C

Onc®§Make” ... ...... .. 20 12 7 2 0.7

Ofte “Beeak™........ ... 10 6 3 1 0.4

¥Twod"Make' in series. . 30 20 10 3 1.

*Réverse left hand stationary contact.

Note: Two “Break’” Contacts cannot be used.

Contact Carrying Capacity
One “make” contact: 12 amp. continuous.
One “break’ contact: 6 amp. continuous.

Operations per Minute

Maximum 300. Recommended 150. (See paragraph 1.)

9
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(13)

(1) Turn on power and allow unit to warm up
5 minutes.

Adjustments:

(2) Focus light source.

(3) With phototube entirely dark turn poten-
tiometer until relay operates. The dial position
should now be approximately 70.

(4) With maximum a-c supply voltage and
minimum illumination on the phototube adjust the
dial until the relay operates. Observe dial position
D max. If necessary reduce the illumination by
throwing the light beam out of focus so that D max.
is not less than 40. With minimum a-c supply volt-
age and maximum illumination on the phototube
cut off 14 of the light by means of an opaque
object in front of the phototube, and adjust the
dial until the relay operates. Read the dial position
D min. To assure reliable operation, D minimum
should be at least 15 divisions less than D maxi-
mum. If 15 divisions are not obtained the intensity
of illumination must be increased by moving the
light source nearer the phototube, or the difference
between maximum and minimum illumination
must be increased. If, with one-half of maximum
illumination, it is not possible to obtain relay
operation, it is recommended that the illumination
be decreased until the relay operates with the dial
at the 0 position.

WHAT TO DO IF THE PHOTO-TROLLER
DOES NOT OPERATE SATISFACTORIEY

(14) General Tests

(a) Make sure that terminal G is grounded. to a
water pipe.

(b) Disconnect the ground wire frem tecminal G
and measure by means of a Megggr the, resistance
between terminal G and ground®™{lhis Tesistance
should be 20 MEGOHMS or higher.

(c) Inspect the tubes to s€€thatfthe fhilaments
are heated.

(d) Make sure that themeablefto the phototube
housing is in a groundad nictallic conduit with no

other leads in the donduits .

(¢) Make suré'that teeminal A on the terminal
board is conneéted 4o terminal A in the phototube
housing.

(f) Measure, by ‘m€ans of a d-c voltmeter with
resistance 1000 ohms per volt, the voltage across
16-17. This voltage should be approximately 120
volts.

(15) 4Special Tests

J™Ehe WL-629 tube does not break down.
(@) Replace the WL-629 tube.

10

(b) Measure the a-c voltage betwcen 8 and 20,
This voltage should be approximately 190 volts.

(c) Connect a clip lead between 8 and 19. If the
tube breaks down with this clip lead connected,
but does not break down without the clip lead
connected the trouble is either in the reversing
switch or in the amplifier tube circuits,

(d) Check amplifier circuit asgoutlined in I11.

II. The WL-629 tube breaksg®wn regardless of
phototube illumination or poténtiometer position.

(a) Replace the WL-629 {ube.

(b) Check toseethatthégircuit from 18, through
the switch to 19 to gridsig,no®épen.

(c) Check the amplifier circuit as outlined in ITI.

ITI. Amplifier Giréuit does not operate properly.

(a) Remove,the phototube from its socket and
insert a milliamper&meter in lead 15.

Adjust, the potentiometer to position 100. The
current through the millilampere meter should now
be 0.8° MAgor more. Turn the potentiometer
towards,zero. The current should now decrease and
shotild belless than 0.05 MA with the potentiometer
in position 40. If this condition is not obtained
make the following tests:

(b) Replace the 57 amplifier tube.

(c) Measure the voltage across the poten-
tiometer. This voltage should be approximately
12 volts. Use a d-c voltmeter with resistance 1000
ohms per volt for this test.

(d) Inspect circuit 16-C to see that the circuit
is not open, and that C is not grounded.

(e) Make sure that resistor 15-17 is not open.

IV. The SG relay does not open when de-
energized.

(a) Inspect resistor 8-20 to see that this resistor
is not open.

(b) Inspcct to see that the relay leads do not rub
against the armature.

V. The sensitivity is lower than when the equip-
ment was originally installed.

(a) Clean lens in light source.
(b) Replace the lamp in the light source.

(c) Replace the phototube and the amplifier
tube.

(d) Inspect the phototube housing to see that
there is no leakage between terminals A and C or
between the terminals and ground.

(D
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Westinghouse Tvpe RX-1 Photo-Troller

(16) Spare Tubes

1 — Phototube WL-735.
1 — RCA-57 Amplifier Tube.
1 — WT.-629 Thvratron Tube.
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Supersedes all previous issues of Price List 18-310 and
Price Supplement 18-310; Price List 18-315 and Price Supplement 18-315;
Price List 18-316 and Price Supplement 18-316. Price List 18-310

EFFECTIVE MARCH 20, 1942 WESTI\‘GHOUSE INDUSTRIAL MOTORS AND COL\TROLLERS

. | PHOTO-TROLLERS, PHOTOTUBE HOUSINGS
AND LIGHT SOURCES

(See Descriptive Data 18-310) (For Other Photo-Trollers See Price List 18-312)

SELECTION OF EQUIPMENT

Before recommending equipment for any application, the customer’s problem should be thoroughly understood and
the following information should be obtained:
Distance between light source and phototube.
Interruption of 509, of light beam, based on a 124"/ diameter beam, necessary for maximum operating distance.
Operating condltlons such as temperature, dust and weather conditions (indoor or outdoor):
a. Number of operations per minute.
b. Time of single operation.

Space available for mounting the hvht source, phototube housing and/or Photo-Troller,

Hd\ ing obtained above 1nforrnauon, consult the charts below to select the proper equipmeént. Fozfegister regulator applica-

tions see Price Lists 18-311 and 18-513.

3

Speed of operation.

l t{- .(;.\l\)»—

FOR INDOOR USE ONLY
WHEN PHOTOTUBE HOUSING #s REQUIRED

(When space is not availeble for mounting PHOTO-TROLLER af point of operation)

LIGHT
SOURCES
l Use Type A Phototube Housing for General Purpose — Use Type B(PhototubeHousing for Splash-proof Purposes
r UP TO 20"
r R LD LT Type RX—For instantaneous operation
TYPE F or

PHOTO-

wioke  JWstitn  Type RXT—-For use where TIME DELAY before operation of relay is required

General

Purpose OVER 20' AND UP TO 40’
* e r'-:‘--'—"-'-'-"-'-’.‘..‘_"_'..‘.“_‘.‘_‘;' Type RX&1-For_instantaneous operation
Phots-
trollor, or
5.5 vaits mm Juera. Type RR 5=For Hi-speed Lock-in operation
p

v d

= TYPE D WHEN PHOTOTUBE 'HOUSING IS NOT REQUIRED

General _yeroz  Fa Type RX For instantdneous operation
Purpose t -------- =g §§ X or
o i Type RXT-For lise whete TIME DELAY before operation of relay is required

from
voltage
supply,

115 voits _OVER 20 AND UP TO 4 "
r [Py uaiuguhajuia ::C% Type BX-1-For instantaneous operation
\ -
UPTO 228 -
::::li:‘g aoniualustuiote | == = &=~ ~ == —— — Type RX-2 can be used only with Type L light source CIToISIoTTIIo- gg
Light giving necessary pulsating light ]
20/FT, 40 FT. DISTANCE BETWEEN LIGHT SOURCE AND PHOTO-TROLLER OR PHOTOTUBE HOUSING 225 FT.
FOR OUTDOOR USE ONLY
LIGHT
SOURCES
Normally Furnished without Phototube Housing — If required, refer to the Company
UP(TO 3¢ ]
TYPEE SLIECTZECIozzdsg]  Type RX-3-For instantaneous operation
UPTO25 ‘ 2
TYPEL T TTTITI oo Type RX-2-For use with pulsating light source only Zormmmrm-=rs=ss=s=zs g;

0 FT. DISTANCE BETWEEN LIGHT SOURCE AND PHOTO-TROLLER OR PHOTQTUBE HOUSING 225 FT.

-
PRICES: See tables on page 2 for prices and ordering information.
N Prices are subject to change without notice.

Westinghouse Electric & Manufacturing Company

East Pittsburgh, Pa. w-2
®rg. B. Y, Cust, U only

Every House NEeEps WESTINGHOUSE

15



18-310 Pricke List

Pace 2 WESTINGHOUSE INDUSTRIAL, MOTORS AND CONTROLLERS
PHOTO-TROLLERS, PHOTOTUBE HOUSINGS AND LIGHT SOURCES—Continued
PHOTO-TROLLERS
Style Pewer SuppLy Tuses INCLUDED PRICE
Type Description Including B e e Including
Tubes . . - . Tubes
Volts Cycles Number Type Description
1 083 311 115/230 50/60 £ 58
RX Ind 1 083 312 220/440 50/60 1 WL-735 Phetotube 58
neoor 1 083 313 115/230 25 1 WL-629 Thyzatron 60
1 083 314 220/440 25 (1]
1083315 1137230 30/0 1 WL13s Potocbe 78
1 083 316 220/440 50/60 1 vL-629 yratron 78
*RX-1 Indoor 1 083 317 115/230 25 1 ’57 Amiplifier 80
1 083 318 220/440 25 80
o 1 WL-735 Rhototube
RX-2 Indoor 1 083 319 115/230 30/60 1 WL-629 Thyratron 108
1 083 320 220/440 50/60 1 's7 Amplifier 108
- B 1 WL-735 Phototube 165
RX-2 Outdoor 1 083 321 115/230 50/60 1 WLi629 Thyratron 165
1 083 322 220/440 50/60 1 ‘57 Amplifier
1 224 834 115;220 50;60 ) 8 119
1 224 835 220/440 50/60 1 vL<135 Phototube 119
RX-3 Outdoor 1 227 682 115/230 25 1 WL-629 Thyratron 125
1 227 966 220/440 25 125
o Ind 1 083 323 115/230 50/60 97
RXT T Del 1 083 324 220/440 50/60 1 WL-735 Phototube 97
15 S econdy 1 083 325 115/230 25 2 WL-629 Thyratron 99
-3 Seconds 1 083 326 220/440 25 99
- 1 WL-735 Phototube
*RR-5 Indoor 966 579 115/230 53/60 1 RJ-571 Amplifier 192
- Hi-Speed 1 032 195 115/230 25 1 KU-627 Thyratron 202
* See Price List 18-513, for Register Regulator Applications,
LIGHT SOURCES
Style POwWER SuppPLY Shipping PRICE
Type Description Incl. A I Weight, Incl.
Lamp Lbs. Lamp
Volts Cycles Watts
D General Purpose, with transformer, 829 396, 115/230 25-60 21 11 $21.50
D indoor, visible light only 829, 397 220/440 25-60 21 11 21.50
B High intensity, with transformer. 849 186 115/230 25-60 35 18 27.00
B Indoor, or outdoor, visible light 849 187 220/440 25-60 35 18 27.00
L Long range with motor driven in- 1 0839460 115/230 50-60 65 30 92.00
L terrupter, indoor or outdoor 1 083 461 220/440 50-60 65 30 92,00
Infra red filter for types E andgL
only. 109% transmission. 17033919 | ... ... 1 10.00
Infra red filter for types E dnd L
only. 20% transmission) 1083 482 | ... ... 1 10.00
F General purpose, indodr, Quisible
light enly. For operation “frofn
Photo-Treller. 831 706 5.5 a-c. or d-c. 18 4 15.00
PHOTOTUBE HOUSINGS PRICES
e e - Photo-Troller prices include all neces-
Style Shipping PRICE sary tubes.
Type Description Without Weight, Not Iucl. . .
Tubes Lbs. Tubes Light source prices include the lamp.
n | CoRerdl Purpose" with 10 | Phototube housing prices do not in-
foot leads. Indoor only. 1 073 380 S $12 clude phototube.
B Splash-Proof with 10 foot No reductions are made for the omis-
3 . 1 073 382 14 . N .
leads. Indoor only s sion of cabinets on Photo-Trollers.
ORDERING INSTRUCTIONS TUBES Semi-dust-tight cabinets may beorder

When the proper Photo-Troller has
been \gseléeted, specify the following
when, ordering: (1) style, (2) type, (3)
description, (4) voltage, (5) frequency-
cycles.

The accessory light source and photo-
tube housing should be entered as sepa-
rate items.

Spare tubes should be ordered as
separate items on the order. Tube prices
are found in Price Lists 86-520 and
86-530. Renewal tubes for equipment
in operation should be ordered direct
from the Special Products Sales Depart-
ment, Bloomfield Works.

Return of tubes for any reason should
be made in accordance with Selling
Instructions 86-500.

Prices are subject to change without notice.

16

ed for all Photo-Trollers except the type
RX-2 outdoor model. Add $3 to price
listed above.

When leads longer than the standard
10 feet furnished with phototube hous
ings are desired specify required length
of PDS 7415-2 cable as a separate item
on order. Cable $.15 per foot, W-2 for
length over 10 feet.

(D
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WESTINGHOUSE INDUSTRIAL MOTORS AND CONTROLLERS

Pagce 3

PHOTO-TROLLERS, PHOTOTUBE HOUSINGS AND LIGHT SOURCES—Continued

APPLICATION INFORMATION ON GENERAL PURPOSE PHOTO-TROLLERS
AND ACCESSORIES—FOR TRANSMITTED LIGHT

DESCRIPTION OF TYPES

Type RX

For general purpose indoor, industrial
application where the change in light on
the phototube is more than 509, and
where less than 150 operations per
minute with equal “‘off”’—*‘on"" periods

are required.

Type RX-1

For the same applications as the type
RX aboveexcept where greater distances
(up to 40 feet maximum) must be
covered.

Type RX-2

For indoor or outdoor installations
where distances greater than 50 feet
and up to 225 feet must be spanned.
Since it is built to operate on modulated
light it must be used with the special
type L light source which produces
modulated light.

Type RX-3

This Photo-Troller is designed for
outdoor service at distancessip toRd0
feet between the light source and photo-
tube when used with thetype Epofttdoor
light source.

Type RX-T

This Phote-Trollerghas a time delay
which begins whefi” light is removed
from the phototube and is adjustable
from 1 to 5 seconds. The time delay is
autematically reset any time light is
againjplaced on the phototube.

Type RR-5

A special Photo-Troller to be used
where high-speed action or ‘“lock-in"
operation is required. It can also be
used for register regulator applications.

See Price List 18-513.

The RR-5 is intended primarily for
operation from the current received from
a phototube. In addition, it may be
operated by contacts and variable resist-
ances or voltages in special applications.
It is particularly applicable if the light
changeis of too short duration to actuate
a magnetic relay coil using ordinary
18-310 Photo-Trollers.

APPLICATIONS

“Photo-Troller” is the ‘Westinghouse
trade name for a photof€lectrie, relay.
For operation, PhotofTrollersgdepend
upon the interruption of, a light beam
falling upon a phototube, In industrial
practice phete-electric /control usually
consists Of at least two units, namely:
a light sourcé and a Photo-Troller. In
this casey the @Rhoto-Troller must con-
taingthe phototube.
PhotoTroller cannot be mounted at the

However if the
desiredygocation because of size or
appearance, the phototube may be
plaéed in a phototube housing and
mounted away from the Photo-Troller
as far as 10 feet. This distance is limit-
ed by the speed required. The closer
the phototube is placed to the Photo-
Troller the faster the relay cap act.

The Photo-Troller can be used to
perform automatically many tasks which
were formerly performed by manually
operated relays. It should be remember-
ed that a Photo-Troller is primarily a
control device and therefore, is always
used in conjunction with other elec-
trical devices which perform the actual
operation, Following is a brief list of

uses for Photo-Trollers:

1. As a limit switch or flag switch:

(a) In paper or rubber mills to
indicate a break in paper or
rubber web.

(b) For automatic weighing.

17

(c) Fog, stoppifig jmechanical de-
vices ag accurate or limit posi-

tions)
(@) Rorfliquid level.

249 As a safety device for:

7

(aYwElevator doors.
(B) Pulverized fuel furnaces.

(¢c) Punch presses, bending and
shearing machines.

(d) Railroad crossings on industrial
sidings.

(e) Electric test floors.

. As controls for:

(a) Alarms indicating the ap-
proach of unauthorized persons

to forbidden areas.

(b) Alarms
proach to dangerous areas in

indicating the ap-

chemical plants, powder mills,
etc. or areas in which overhead
cranes are operating.

For counting of :

(a) Parts on production lines such
as boxes, tin or paper sheets,
packages, and numerous other
items.

{b) People
buildings.

entering or leaving

) Autownobile traffic.

. Opening of doors to garages, public
buildings and factories.

. Automatic drinking fountain con-
trol.

Temperature limit indicators for
hot metals.

LITERATURE REFERENCE

Instruction Instruction
Type Book Leaflet
RX 5670-43 2640
RX-1 5670-44 2641
RX-2 5670-45 2646
RX-3 5670-43 2640
RX-T 5670-46 2647
RR-5 5751 PN




18-310 Price List

PacE 4 WESTINGHOUSE INBUSTRIAL MOTORS AND CONTROLLERS

PHOTO-TROLLERS, PHOTOTUBE HOUSINGS AND LIGHT SOURCES—Continued

L 4
PHOTO-TROLLER CONTACTOR POWER CONSUMPTION, DIMENSIONS AND
RATINGS E e —
R S T APPROXIMATE
RaTING PER Power APPROXIMATE
Contacts ConTtact A-C. CONSUMPTION OVERALL
Provided WartTs DIMENSIONS APPROXIMATE
R o IN INCHES SHIPPING
Amps. Volts Type 60 CycLes ONLY WEIGHT,
- — Without | With Lzs.
120. 110 A-C. Light Light
One |12. 220 A-C. Source | Source | Width
Normally 7. 440 A-C.
Open [ 2. 125 D-C.
0.7 250 D-C. RX
‘10, 110 A-C. Indoor 30 48 9 22
One I 6. 220 A-C.
Normally 3. 440 A-C. RX-1 ‘
Closed 1. 125 D-C. _ Indoor 2
0.4 250 D-C }Iz }E'Z .
f30. 110 A-C. ndoor 11 51 22
Two 20. 220 A-C. Outdoor 17 i 9% 45
Normally 10. 440 A-C. -
Open in 3. 125 D-C. RX-3 17 934 46
Series 1. 250 D-C. .
Max. Continuous RX-T 11- 54 22
N Iy O Carr;luzn Capacity
ormaliy Upen—— mps. -
Normally Closed—-6 Amps. RR-5 20 12 60

18
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TYPE SC-1 REGISTER REGUIATOR \%

FOR WINDER CONTROL @
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WEST INGHOUSE ELECTRIC AND MANUFACTURING CCMPANY
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5670-72

I.B. 5670-72
~ INDEX TO CONTENTS
CAUTION = = = = = = = = - - = - - _ - _ - .. -._...J41-

I - DESCRIPTION = = = = = = = = = = o o e = = ;e = - = = - =
2. Control Cabinet - = =« = = « o 0 ¢ & & o o - o o« o =
3, SCanner - = = = = = = = = = = = = = = w = = = = - .
4., Push Button and Transfer Switch - - - - - - &% - - -
5. Limit Switches = = = =« = = = o o o o o - g~ - -
II - OPERATION- = = = = = 0 o ;om0 e e e e m - =l & -
III - INSTALIATION - = - = = = = = = = - - « & N _ _ .
© 10. Mounting of Cabinet - - = = = = = = = = 2 £ & - - - -
11. Mounting and Location of Scanner - - -9 @&« -« =~ =« «
13. Connections = = = = = = = = = = = = = M = = = - =

IV - PIACING INTO SERVICE - - - = = = = =" - - - - - -
14, Preliminary Tests - = = = = = = = [ =7= = = = = - =
15. Operation of Tubes =- - - - = = F5 =H- - - = - - - ~
16. Adjustment of Toggle Switch Ne. A4~ 1% - - = = = - - -

17. Connection of Motor Field lLeadshob=6/- - - - - - - - - ,

18. Adjustment of Limit Switches = %- - - = - = - - - -
19. Manual Push Buttons - - = Q- - - = - = = = = - -
20. Connections of Jumper 11 ®¢ Resistor Terminals- - - -
21. Reconnection for Light orgDark Operation- - - - - - -

V - ARRANGEMENT OF PRINTING AND CGQLOR OF MATERIAL - - - - -
22. Arrangement of Printing #'+ - - - - - - - - - - - - -
23. Color of Material # 5 -{-f- - - - - - - - - = === -

VI - ROUTINE OPERATION ‘4 & - - - - = = - = = = = = - - - -
24, Adjustment of Potentiometer - - - - = - = - - - - - -
25. Starting - - = 2. W - - - = - - = = = = = - - - - -
26. Stopping - - L /% - - - - = = = = = = - = - - - - -
27. 10-Pole Trarsfer(Switch - - - = = = = = = - - - - - -

VII - TUBE TESTS, £ - % - - - - - - - - o o o o o o - - - -
VIII - SPARE TUBES, ™~ - - - - - - - - - - - e - - - -
IX - SENSITIVITY,OF "CONTROL - - = = = = = = = = = = = = = -

X - WHAT TO DO'LF “EQUIPMENT DOES NOT OPERATE PROPERLY - - -
35. Generadl Tests - - - - = = = = = = - = = = = = - = = -
%6A.D-C. Metor Does Not Operate - - = = = = = = = - - = =
36B.Tubg™ D Dbes Not Conduct Current When Tube II

@Gonducts Current - = - = = = = = = = = = - - = =
36CsTube “IV Does Not Conduct Current When Tube II

Does Not Conduct Current - - - - - == == - -
36DJ4Tubé II Does Not Conduct Current When Tube IIX

Does Not Conduct Current - - - = = =« @ @ =« - - -
36E.Tube II Breaks Down Continually - - = - = = - = = = =
36F.Tube III Does Not. Break Down - - = - = = = = = - - -
36G.Regulation is Ungtable - - = = = = - - - - - - - - -

DRAWING 'LIST

2-A-4278 - Scanner Arrangement and Operating
. Combinations
2-A-7813 - Wiring .Diagram
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(1)

(2)

(3)

(4)

OO

CAUTTION

IS
NEVER OPERATE "RIGHT", "LEFT", OR "AUTO" PUSH BUTLTON

UNTIL A-C. VOLTAGE HAS BEEN APPLIED FOR AT TWO
MINUTES '

IF A-C. SUPPLY SOURCE IS GROUNDED THE GR ED TERMINAL
SHOULD BE CONNECTED TO TERMINAL 2, '

NEVER OPERATE THE 10-POLE TRANSF CH OR THE TOGGLE.

SWITCH #1 WITHOUT FIRST DISCONNE THE A-C. SUPPLY

VOLTAGE,

IN OPERATING, CARE SHOULD N THAT THE SCANNER

CABLE DOES NOT RUB AGAINS UNNING WEB OR ANY OF

THE ROTATING PARTS OF T@ CHINE, :
0\< )

O
&
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I-DESCRIPTION

The type SC-1 Reglster Regulator consists of 'a control
cabinet, scanner, push button, d-c. reversing motor, two limit
switches, and a transfer switch as shown 1in diagram 2-A-7813.

Control Cabilnet

The main parts of the control cabinetyarefa power
transformer, five tubes, one impulse transfopmer,%and various
Rectox rectiflers, resistors and capacitors.| SLhe purpose of RCA-
83 rectifier tube 1s to supply d-c. currentytoythe d-c. revers-
ing motor fleld. The two KU-628 thyratron tubes are used to
supply and reverse the armature voltage of"“the reversing motor,
and the two KU-627 thyratron tubes operaté,to control the KU-628
tubes 1in accordance with the position of, the paper as described
later 1in this instruction book.

Scanner

The scanner consists ‘of @isynchronous. motor with a
lens assembly, lamp, WL-735 phototube and RCA-57. amplifier tube.

Push Button and Transfer Switeh

The push butten 18 used for removing automatic control
from the motor, and for manudl control of the motor, The 10-
pole double-throw transfer switch 1s used to reverse the motor

fleld, 1limit switch amd “push button connections when toggle’
‘switch No. 1 1s operatéd from "UP" to DOWN position or vice

versa.

‘Limit Switches

The (purpose of the 1limit switches 1s to disconnect
the motor I2f,the reel carriage reaches the mechanical 1imit po-

~sition of 1tsytravel.
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II-OPERATION

Referring to-diagram 2-A-7813, it will be seenfthat the
synchronous motor in the scanner 1s connected to terminals 12,13,
14 and the lenses, therefore, have a definite position in rela-
tion to the a-c. voltage wave, and also the position of the 1light
beam from any particular lens has a definite phase relation to
the supply voltage wave. When a light beam intergepts the edge
of the paper or the line printed on the paper,,thegillumination
on the phototube 1s changed and through the RCA=57 samplifier tube
an impulse 1s therefore produced in the secondary winding of the
impulse transformer. It will be apparent that /fthe point on the
a-c. voltage wave where this impulse occurs4depends upon the posi-
tion of the printed line or paper edge relative to the center of
the light circle on the paper produced by, thesrotating lenses.

This impulse 1s applied 'to the grid circuit of tube III,
and this tube, therefore, will break down and conduct current
earlier or later in the a-c. voltage wave, dependent upon the po-
sition of the paper. By means of & ‘pha8e-shifted, rectified, a-c.
grid control circult consistinggef capacitor 41-42, resistor
42-45 and a Rectox rectifier 39-U2,™tube II 1s caused to break
down at a definite point on thela-es voltage wave, corresponding
to approximately 90 degrees ddlayed phase angle. Resistor 43-49
is connected in the grid circuit of tube II, so that tube II can-
not break down 1if during thatwpwarticular half cycle tube III is
already conducting current.” (By means of this circuit, selective

. operation of tube II 13 cbtalfied as a function of the position of

the paper, i.e., tube T mMill conduct current or will not conduct
current dependent upony,the position of the paper relative to the
light circle.

Tube II supplies voltage to resistor 22A-49 so that 22
is negative in redation to 40 if current flows through tube II.
If .no current flows,through tube II the voltage from 49-40 1is ap-
plied across 22-409,and lead 22 1is positive in relation to legd' 40.
The voltage laeress 22-40 1s applied to the grid of tubes I and IV
80 that tube'I¥ conducts current when 22 is positive and tube I
conducts current when 22 1s negative.

From the diagram will be seen that reversal of voltage
acrosg apmature Al-A2 will result when current 1is transferred
from tube™ to tube IV, and consequently the direction of motor
opérapiony 1s reversed.
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ITI-INSTALIATION

10 - Mounting of Cabinet

11

Mount the cabinet (when not already built into“he
winder) at least 2 inches from a wall so that sufficient ventila-
tion 1s obtained. Do not cover up the large hole in the bottom
of the cabinet. This hole 1s used to ventilate the cabinet.
gounEthe scanner according to information given{ in“drawing

-A- 7 R

Mounting and Location of Scanner

As shown in drawing 2-A-4278 the scéanner mounting and
location depends upon the type and color ofy, the material being
controlled, as well as thé arrangement ¢f“the printing on the
material.. One of combinations No. 1 to“No. 30, as shown in table
I of Drawing 2-A-4278 should be used #To%acilitate the selec-
tion of the correct combination, a summary is shown in table II
of Drawing 2-A-4278. From this table wdll be seen that the equip-
ment can be used to register according to a dark colored line
printed on light colored paper ‘or ‘dight colored printed foil or
cellophane. The equipment mayyalse be arranged to control the
position of the edge of paperg felld or cellophane of either dark
or light colors. Before using,Table No. 2 of Drawing 2-A-4278
the following facts must befknown:

1 - Whether 21né cedtrol or edge control is to be used.
2 - Type ofymaterial (foil, paper or cellophane).

3.- Colorfofymaterial (Dark or light).
Y

- Arnangement of printing on either side of the
line or near the edge 1f edge control is used.

To illustrate “the use of table No. 2 examples are shown as
follows:

1) Line control.

2) Foil printed 1light colors.

3) Dark line color.

4) Light-colored printing on either
side of line but no dark-colored
printing within3/4" on left side
of line. :

A - Condltions:

Selected Combination: . 4

B - Conditions: (1) Edge control.
2 ) Dark-colored paper.
3) No light-colored printing

within 1/8" or right edge.

Selected Combination: 16
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In selecting the various combinations for edge control it gsheuld
be noted that best results are obtained if the combination,with
the lowest number is used.

When the correct combination 1is selected according to
table No. 2 of Drawing 2-A-4278, proceed to arrange the scanner
as shown in 2-A-4278 as follows:

(1) Operate scanner switch to "Dark'. of MTight"
position as specified in table Now, ls

(2) Mount as per position A or B. -

(3) Operate toggle switch No. 1l,on ‘eontrol panel
to "UP" or "DOWN" position.

(N) Locate scanner in locations. 1, 2 or 3.
(5) Cover roll with materialf als’ specified.

Connections

Make external connecfions, using wire with 1500 volts
insulation as shown in diagraf 2=4=7813. Make sure that the
a-c. frequency 1s within 3> perjhcent of rated frequency. Measure
the a-c. voltage and connec¢t jthe’ 1ink between terminal 61 and
either of terminals 58,459, £0 as outlined in the table in
diagram 2-A-7813 so thdt the™8-c. line voltage does not exceed
the terminal rating. “Ef4the a-c. supply source 1is grounded, the
grounded side must beWZcommected to terminal 2. Do not use the
series field on the dschreversing motor. Connect terminal 15
to a water pipe by means, of a No. 10 copper wire, and connect
terminal 15 to the, mounting strap on the machine to which the
scanner 1s assembledqy Make preliminary connection of jumper 11
attached to thegleftsihand side of the 10-inch resistor tubes
mounted at top@frent of the panel so that no sections of the re-
sistor tubes are short circuited, and change later if necessary
as outlined 4n paragraph 20 of these instructions. A 2-pole
fusible 1line dlSconnecting switch or safety switch should be pro-
vided which, 1s readily accessible to the machine operator.

Line fusesy of” 15-ampere capacity should be installed.
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IV-PIACING INTO SERVICE

14 - Preliminary Tests.

15 -

Place the tubes in theilr sockets. Press push button
to "MANUAL" position. Operate toggle switch No. 1 on the control
panel to the position as outlined 1in paragraph 12 and éperate
the 10-pole transfer switch to the correspondinggposition. In-
spect the scanner to see that the lenses are gleas and that the
motor shaft 1s turning freely. Close the a-c Suppdy switch.
While the synchronous motor 1is running disconmectythe a-c., sup-
ply voltage and measure the time required for /the motor to reach
standstill. If this time is less than 8 séeonds, there 1is too
much friction in the motor bearings and the metor bearings should
be cleaned or replaced. Inspect the tubes“te see that the fila-
ments are glowing with a dull red glow, and observe that the
lenses are rotating in direction as speeified in table I of
Drawing 2-A-4278, viewing 1t from inS§ide the scanner case when
the door 1s open. Check to see that’ the d-c. reversing motor
field is supplied with voltage by\observing that there 1is a
bluish glow 1n the RCA-83 rectafien, tube.

Place a plece of thelmaterial without any printing on
the roll below the scanner and turn the potentiometer dial on the
control panel "all in" clockwise to position 100. There should
now be a bluish glow in tube ™I, and no glow in tube III. If
there 1s a glow 1n tubenlIT/fthe scanner 1s not properly lined up
in relation to the ro¥l, Jor *the ground connections are not pro-
perly made.

Operation of Tubes

To test_the oOperation of the scanner and tubes XI and
IITI, place the material in its normal position beneath the scan-
ner. Turn potentdiometer to position 100. Place the line or
edge 1n the approximate diametrical center of the light circle
and move toydefit and right. Observe tube II which should be "ON"
as indicated“y & bluish glow or "OFF" approximately within the
regions agf Indfcated by Fig. 1 and 2 of Drawing 2-A-4278. It
will be noted ' that tube II will be on or off if the line or edge
is moved ®l1ightly away from the diametrical position. If this
"ON &« OFF")position is not approximately in the diametrical po-
sitpiomythe location can be changed by turning the lens holder
sdightlyvin relation to the motor shaft, although this should
notsbe shecessary because adjustment of the lens holder has been
made,at the factory, and the correct position of the lens holder
i1s indicated by a mark on the motor shaft opposite a mark on the
lens holder bushing.

It may be found in some cases that more points of con-
trol exist than are shown in Fig. 1 and Fig. 2 of Drawing 2-A-4278
By turning the potentiometer towards zero this condition can be
eliminated.
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By observing tube III 1t will be seen that whengthe
line 1s moved 1in the direction of travel of the 1light beam or
rotation of the scanner nearest the phototube the glow #in.fhe
tube willl decrease, and when the line 1s moved away from the
diametrical position opposite to the travel of light beam or
scanner the glow will increase.

In Fig. 1 and Fig. 2 of Drawing 2-A-4278 1is shown the
range of the control zone. If the line 1s .locatedfoutside this
zone the equipment will not operate to bring the ldne back to
the normal control position.

Adjustment of Toggle Switch No. 1

The position of Toggle switch Now.l determines the di-
rectlon of rotation of the synchronous moter in the scanner,
Viewlng the lens assembly from inside the case with the door open
the lenses will rotate counter-clockwlse with switch No. 1 up,
and will rotate clockwise with swdtch/No. 1 down. Switch No. 1
zhogld be 1n a position as shown imntable No. I of Drawing 2-A-

270.

It should be noted thatWthe a-c. supply voltage must
be disconnected and the motorfmust come to standstilill before
switch No. 1 1s operated. Iffyswitch No. 1 1s operated while
the synchronous motor is ruanning, the direction of rotation of
the motor will not revexnrse:

When this equipment 1s 1nstalled on a winder prior
to shipment all externalyinterconnections have been properly made
and the machine has been tested, therefore no changes 1n external
wiring should be mg/lde unless proper operation cannot be obtained.
Paragraphs 17, 18 _anf 19 are included for this purpose.

'Connection of "Moter /Field Leads 5-6

The “equipment has been tested after having been mounted
on the windérymachine and the connection of the motor field leads
should be gorrect. In order to make sure that thils is 'the case
proceed as,follows:

Open the a-c. switch, operate push button to "MANUAL"
posditienvand operate the 10-pole transfer switch to same posi-
tfon s toggle switch No. 1. Close the a-c switch and place the
matgriad with the line or edge within 1/8 inch of the diametrical
center of the light circle. Walt two minutes them operate push
button to "AUTOMATIC" position. Observe that tube I glows when
tube II glows, and that tube IV glows when tube /II does not glow.
If?1in doing the above the control equipment operates to shift

‘the llne or edge to another point not at the approximate dla-

metrical position, the leads 5 and 6 should be reversed. Operate
the "MANUAL" push button, close the line switch, walt two minutes.
then close the "AUTOMATIC" push button, and repeat the above test.
The position of the paper should now be maintained within a 1/%2-
inch range, and the mill roll control motor will rapidly oscill-
late back and forth. ’
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Adjustment of Limit Switches

With the 10-pole transfer switch in the samefposition
as toggle switch No. 1, "inch" motor along under manualycontrol
by operating the "LEFT" or "RIGHT" push buttén until one 1imit
switch 1s opened. If opening the limit switch does not stop
motor travel, reverse connections to the limit switches.

Left, Right, Automatic, Manual Push Buttons

The "AUTOMATIC" push button placesf the equipment under
automatic control, with the "IEFT" and "RIGHT) push buttons per-
mitting manual control to bring the line orzedge to the normal
operating position, If the "MANUAL" pushybutton is operated,
only manual control can be obtained. Ifgymanual control only is.
desired for any continued run the scanner “should be moved so
that the light circle falls entirelygon®the rubber roll.

With the 10-pole transfer switch in the same position
as toggle switch No. 1 operate the push buttons and observe the
operation of the motor. If ne€essary, interchange connections
between right and left push but®tens, to make the paper move to
the right or left when viewlnghalt“from the finishing end of the
winder.

Connections of Jumper 11 fo/Resistor Terminals

The two 10A#Inch resistor tubes mounted at the top of
the panel are connegtédfin series with the motor armature. By
short-circuiting partyofiythese resistors it 1s possible to in-
crease the responsesef ‘the reversing motor. It should be noted
that under no circumsta@&nces should more than two sections of the
resistors be short-difcuited as this would damage the KU-620
tubes, The machine has been previously operated and the .connec-
tion giving satisfactory torque has been indicated and left thus
connected. Howewer, 1f different response or rate of connection
is needed Jjdmper 11 may be connected to a different resistor ter-
minal. . :

Reqonnection of Scanner for Light or Dark Operation

As shown in drawing 2-A-4278 the scanner switch should
bef opérated to "DARK" or "LIGHT" position as indicated in
Table I.
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V-ARRANGEMENT OF PRINTING AND COLOR OF MATERIAL

22 - Arrangement of Printing

In Table I of Drawing 2-A-4278 are shown different
arrangements of the printing. The following general rules ap-

ply:

A - Line Control

(1) The color of the line must be comns¥derably

(2)
(3)

(4)

(5)

darker than the color of the material.

The width of the line must notybe€ less
than 1/16 inch.

The width of the line may b&ymore than 1/16
inch, for example a printed border 1 inch
wide may be used for régister, since opera-
tion is obtained frem the nearest edge of
printing.

There must be a $/W=inch space on one side
of the line within“which space there 1s no
dark printing.

The line may be Wocated 1/8 inch distant from
the edge of [theymaterial provided the roll is
covered with the material.

B - Edge Control

(1) The colomof the material may be either dark

(2)

(30

or lighty

If sfhese¢olor is dark and dark edge control 1is
used there must be no light printing within
M8%fich of the edge.

If the c¢olor is l1light, and light edge control
i8 used, there must be no dark printing within
1/8 inelj of the edge.

23 - Color of Material
A # Line Control

When dark line control is used, the color of the
material must be either white, yellow, red, pink, light
green or light blue, or any combination of light colors.
The line or printed border should be either black, dark
blue, dark green, brown or any combination of dark colors.
It should be noted that foil appears dark to the phototube,.

B - Edge Control

The material may be either dark or light-colored pro-
vided the roll 1is covered with a contrasting color as outlined
in table I of Drawing 2-A-4278
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VI-ROUTINE OPERATION '

24 - Adjustment of Potentiometer

5670-72
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It will be found that if there 1s sufficlent contrast
between the paper color and the color of the line, the equipment
may operate satisfactorily with any potentliometer adjustment be-
tween 0 and 100. In order to determine approximg&tely the best
operating position place the material in 1ts amorm&l position,
when the web 1s not unwinding or the machine 1Is,n6ét 1in operation.
With the potentiometer in position 100, the Adine “or edge should
be malntained in the approxinate diametrical ¢emter location of
the light circle. Turn potentiometer slowly ®owards O until
operation becomes erratic, then turn theqpotentiometer to a po-
sition midway between 100 and the erratdc pesition, but turn at
least 30 divisions and use thils position fer operation. If sat-
isfactory operation 1s obtalned at posltion 0 use for permanent
adjustment position 50. Now start theWwlnder and adjust the
potentiometer slightly to either{slide of the position found with
the winder stationary, until the best operating adjustment has
been determined.

Starting
A - Starting from Complete Shutdown

(1) Make sure,that fthe 10-pole transfer switch 1s in
same po8ltion"as toggle switch No., 1.

(2) Operate, "MANUAL" push button.
(3) Closé Xtne switch.
(

4) waflt & minutes.
(5)p0Operate "AUTOMATIC" push button.

B - Starting fmom "MANUAL" Operation
("1)N0perate "AUTOMATIC" push button.

Stopping
A -“Stopping for Prolonged Shutdown

(1) Open 1ine switch.

(2) operate "MANUAL" push button.
B - Stopping Temporarily
(1) Operate "MANUAL" push button.

10-Pole Transfer Switch

If toggle switch No. 1 1s operated from "UP" to "DOWN"
position the transfer switch should be operated correspondingly.
Never operate these switches unless the line switch has been
operated to disconnect power to the equipment.
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VII-TUBE TESTS

Replace tube I if this tube falls to glow when tub(I)
glows. -

Replace tube. I if this tube glows when tube II does not
glow,

Replace tube IV 1f the tube glows when t e@lows, or
if tube IV falls to glow when tube II does glow.

If tube II glows continually regardless @Ae position
of the line, first check potentiometer tment per para-

graph 24, then replace tube III, the4RCA557 tube in the
scanner and the WL-735 p‘hototube,, a time,

Replace the RCA-83 tube if the.v e across 5-6 1s less
than 190 volts. =~ ° -

29 - Keep the following spare tube inWstock:

RCA-5T7

RCA-83 @
KU-627 Q
KU-628 \
WL-T35 @

N = NN
]

[} ]
&'
5
g
.
LON
(0)}
W
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IX-SENSITIVITY OF- CONTROL

As outlined 1in paragraph 16 the eguipment wi}l maintainythe
paper in an oscillatory econdition within a 1/32-inch range when
the web 1s stationary. If this condition is not obtained, the
cause may be either in the scanner and electrical circuiits or
in the mechanical characteristic of the mill rolidwshifting
mechanism. '

To sheck the scanner and the electrical equipmentevdisconnect
the chain to the reversing motor and make the motor reverse

by moving the paper with the lilne slightly4peldative to the light

clrcle about the diametrical control point. WiIf l/64-inch move-
ment of the line causes reversal of the_moter, the scanner and
the electrical control i1s in good conditi®mn. If more than 1/64-
inch movement 1s required check: a

'.(a) Synchronous motor for friction pef paragraph 14.

(b) Potentiometer adjustment per paragraph 24.
(¢) Tubes per paragraph 28.

If the equipment tests satisfactorily according to paragraph 31
but does not meet the requiréments' outlined in paragraph 30,
mechanical adjustments aregfieeded on the mill roll shifting
mechanism to eliminate any YosSt motion between -.the reversing
motor and the paper cafryingsroll and paper support roll. First
check all chains to s€e fhat they are not too slack and take up
all lost motion in Minkages and worm screws. To test the mecha-
nical equipment move metor shaft by hand until paper roll moves.
Now turn the motor ghaft’ 15 mechanical degrees 1in the reverse.
direction. This shoild cause the paper roll to move in the op-
posite directiong  I1f*this condition is not obtained there 1is
too much lostemotlon in the mechanical connections, and this con
dition must bep Improved before successful register control will

result.

It 1s alsogsimpertant.to check the operation of the motor over

" the entire operating range of the paper roll between the two

34 -

limit swdtches to make sure that there 1s no excessive friction
in the mechanical linkage at any point within the operating
rangey

After‘the>stationary tests 1n paragraphs 30 to 33 have been made
thel reglster control should operate satisfactorily at low paper
speeds, for example 100 feet per minute. As the speed of-the

: paper 1s increased eventually a point may be reached where the

variation in the position of the paper expressed 1n inches per
second exceeds the rate of correction, and obviously, under these
conditions, satisfactory regulation will not result. Assuming
that, for example, the rate of correction is 1/4 inch per second
and that the paper roll 1s wound so that a variation in paper



5670-72

-

15

position of 1/4 inch 1s obtained in 5 feet of paper, it :‘Ib
parent that the maximum paper speed for which the regu 111
e.

maintain the position of the line 1s 300 feet per minu If
the rate of correction is increased or 1f the variatio paper

position for 5 feet of paper 1s decreased the maximum operating
speeéd will increase 1in proportion.
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X-WHAT TO DO IF EQUIPMENT DOES NOT OPERATE PROPERLY

35 - General Tests

(a) Remove ground eonnection to terminal 15 and remove cable
plug from scanner. Test resistance between termingl 15
and ground. This resistance should be 5 megohms or more.

5670-72

(b) Measure the voltage across terminals 5-6, ‘This’ voltage
should be 1990 volts or more.

(¢c) Check to see‘that all tube filaments are heated when
the a-c. voltage is supplied.

(d) Test to see if the a-c. supply souxce s grounded, If
grounded connest the grounded side te terminal 2.

36 - A - D-C MOTOR DOES NOT OPERATE

Tests (1) Measure voltage Petween 7 and 8, This voltage
should be 110 volts a=c. or more. If no voltage
check circuit frem Ivto 8.

(2) Measure d-c. woltage across 5-6 (190 volts or
higher) and fmake,sure that motor field is mag-

‘netized.
B - TUBE I DOES NOT CONDUCT CURRENT WHEN TUBE II CONDUCTS
CURRENT

Tests (1) Make (surerthat the push buttons and limit
switehes/ are closed. .

(2) Measure with d-c. voltmeter with resistance
1009 ohms per volt, the d-c. voltage between
% and 22. This voltage should be at least
80" volts. 22 should be negative.

63) Replace tube I.

C - QUBE/IV-DOES NOT CONDUCT CURRENT WHEN TUBE II DOES NOT
OONDUCT CURRENT

Tests (1) Make sure that the push buttons and limit
switches are closed.

(2) Measure, using d-c. voltmeter with resistance
1000 ohms per volt, the d-c. voltage between
40 and 22. This vpltage should be at least
80 volts. :

(3) Replage tube IV,
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D - TUBE II DOES NOT CONDUCT CURRENT WHEN TUBE III DOES NOT
CONDUCT CURRENT

Tests (1)
(2)

Replace tube II.

Check voltage between top connection of tube II
and the filament terminal 49. This voltage
should be approximately 220 volts &-c.

E - TUBE II BREAKS DOWY CONTINUALLY

Tests (1)
(2)
(3)

(4)

Replace tube II.
Check continuity of grid circuft 49-43-44-GRID.

Measure d-c. voltage acngss Y3- NH which should
be approximately 40 volts?

Measure the d-c. voltage sacross 15-17 which
should be approximately 130 volts.

F - TUBE III DOES NOT BREAK DOWN

Tests (1)
(2)

(3)

G- REGUIATION

Replace tube IillI.

Measure the (a7ch, voltage between 51 and 49,
which sheWld be approximately 220 volts.

Replace “the RCA-57 amplifier tube and the WL-735
phototube.

IS UNSTABLE

Tests (1)

(2)

(3)

Whileithe synchronous motor 1s running dis-
Gennect the a-c. supply voltage and measure the
time required for the motor to reach standstill.
If this time 1s less than 8 seconds there 1s
oo much frictlon inthe motor bearings and the
motor bearings should be cleaned or replaced.

Adjust the potentiometer as outlined in para-
graph 24,

Replace the phototube and the RCA-57 amplifier
tube.
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9*+#CHARLOTTE 1, N. C,, 210 East Sixth St.
*CHATTANOOGA 2, TENN.,, Volunteer State
Life Bldg., Georgia Ave. & East Ninth St.
9*CHICAGO 6, ILL., 20 N. Wacker Drive, P.O.

Box B
tCHICAGO 9, ILL., 2211 W. Pershing Road,
P.O. Box 1103
CHICAGO 23, ILLINOIS, 3201 S. Kedzie Ave.
9*TCINCINNATI 2, OHIO, 207 West Third St.
xCLEVELAND I, OHIO, 1216 W. Fifty-Eighth St.
9*CLEVELAND 13, OHIO, The Standard Bldg.,
1370 Ontario Street
+CLEVELAND 2, OHIO, 5901 Breakwater Ave-
nue, Station A
#CLEVELAND 14, OHIO, 1748 E. 22 Srreet
*COLUMBUS 15 OHlO '85 E, Gay S
*DALLAS I, TEXAS, 209 Browder S(
#DALLAS 2, TEXAS, 1712 Laws St.
‘DAVENPORT IOWA, 206 E. Second St., P.O.

Box
*DAYTON 2, OHIO, 30 North Main St.
9*DENVER 2, COLORADO, 910 Fifteenth St.

#DENVER 2, COLORADO, 1700 Sixteenth St.
+DENVER 4 COLORADO, 988 Cherokee St.
xDERRY,

*DES MO]NES 8, IOWA, 1400 Walnue St.

9*t#DETROIT 31, MICH.," 5757 Trumbull Ave.,

P.O. Box 828
4*DULUTH 2, MINN., 10 East Superior Sr.
x#EAST PITTSBURGH, PA.
*EL PASO, TEXAS, Oregon and Mills St.
#EL PASO, TEXAS, 450 Canal St.
1+*EMERYVILLE 8, CALIF., 5915 Green St.
#EMERYVILLE 8, CALIF., 6101 Green St.
*ERIE, PA., 1003 State St.
*EVANSVILLE 8, IND., 201 N. W, First St.

#‘TFAIRM%N]T, W. VA., 10th and Beltline, P.O.

ox
*FORT WAYNE 6, IND., 1010 Packard Ave.
*GARY, IND., 846 Broadway
*GRAND RAPIDS 2, MICH,, 148 Monroe Ave.,

N.W.
*GREENVILLE, S. C., 106 W. Tallulah Drive,
P.O. Box 1591
*HAMMOND, IND., 235 Locust St.
*HARTFORD 3, CONN., 36 Pearl St.
*HONOLULU, T. H., H awaiian Elec. Co., Agt.
9*HOUSTON 2, TEXAS, 1314 Texas Ave.
#HOUSTON 2, TEXAS, 2301 Commerce Ave.
OUSTON 2, TEXAS, 2315 Commerce Ave.

tH
@ 9+*#HUNTINGTON 1, W.'VA., 1029 Seventh Ave.,

P.O. Box 1150
9*INDIANAPOLIS 9, IND., 137 S. Penna. St.
1INDIANAPOLIS 2, IND., 551 West Merrill St.
*JACKSON, MICH,, 212 West Michigan Ave.
‘]ACOK‘?ON MISS., 1011 Pecan Blvd., P.O. Box
‘]ACKSONVILLE 3, FLA., 37 South Hogan St
. Drawer K
‘TJOHNSTOWN A., 107 Station St.
‘j‘KANSAS CITY 6, MO., 101 W, Eleventh St,
#KANSAS CITY 8, MO., 2028.2024" Walnut
Street, c/o Walnut Warehouse, Ine.
*KNOXVILLE 8, TENN., Gay & Clinch St.
LESTER 13, PA., Merchant Matring Plang, P.O.
Box 9177, Phila., Pa.
xLIMA, OHIO

4*t4LOS ANGELES 13, CALIF.,420S."San Pedro St.

*LOUISVILLE 2, KY 332 West Broadway
xLOUISVILLE 1, KY., P.O. Box 1860
*MADISON 3, WIS(_, 1022 E. Washington Ave.
xMANOR, PA Benolite Corporation
xMANSFIELD, OHI@, 246 E. Fourth St.
*MEMPHIS 3, TENN., 130 Madison Ave.
*MIAMI 4, FLA., 1N, E. Sixth St., P.O. Box 590
9*MILWAUKEER, WISE., 538 N. Broadway
MILWAUKEE 3, WIS€.»424 North Fourth St.

9t fMINNEAPOLIS 13, MINN,, 2303 Kennedy St.,

‘MONROE LA., 1107 N. 2nd St., P.O. Box 1851
*NASHVILLE 3, TENN., 219 Second Ave., N
*NEWARK 2, N. }A, 1180 Raymond Blvd.
SNEWARK 2, N. J., 123-7 Plane St.
xNEWARKH, N. ], Plane & Orange Sts.
TNEWARK I, N. J., Haynes Ave. & Lincoln Hwy.
*NEW HAVEN 8, CONN., 42 Church St., P.O.

Box 1817
9*NEW ©ORLEANS 12, LA., 333 St. Charles St.
xNEW | PHILADELPHIA, OHIO, Powet Train
Diy., 406 Mill Ave., Drawer 912
9*NEW YORK 5, N. Y., 40 Wall St.

W here address and P.O. box are both given, send/mail té P.0. box, telegrams to address indieated.

WESTINGHOUSE AGENT JOBBERS

ﬁ‘TPROVlDENCE 3, R

*NIAGARA FALLS, N. Y., 253 Secénd, St.
*NORFOLK 1, VA., 2600 Hamptun Boulevar.l,
P.O. Box 2120
ZNORWOOD, OHIO, Mentor & Houston Aves.
*OKLAHOMA CITY 2, OKLA., 120 N.\Robin-
son Street
*OMAHA 2, NEB., 409 South,Seventeénth St.
*PEORIA 2, lLL 418 S. Washin on St.
"T#PHILADELPHIA 4, PA,; 3001 Walnue St.
*PHOENIX, ARIZONA I, West Jefferson St.
xPlTTSBURGH PA., Nureall orks, 200 Mc-
Candless Ave.
9z*PITTSBURGH 30, PA., 306 4th Ave., Box 1017
iPITTSBURGH 8, PA, 543 N. Lang A ve.
fPITTSBURGH 6, PA . 6526 Hamilton Ave.
9*PORTLAND 4, OREGON 309 S.W. Sixth Ave.
1PORTLAND 12, ORE,, 626 Noreh Tillamock St.
#PORTLAND,9, ORE 1518 N.W. Marshall St.
, 16 Elbow St.
*RALEIGH, N. 803 North Person St., P.O.
Box 2146
*RICHMOND,195 VA, 301 S. Fifth St.
*ROCHESTER'7, N. Y., 1048 University Ave.
*ROCKFORD, lLL 130 South Second St.
*SACRAMENTO 14 CAL F Rooms 411 & 412
Ochsnet Bulldmg. 719 K
9*STL{LOUIS 1, MO., 411 North Seventh Sr.
STV LOUIS 2, MO., 717 South Twelfth St.
#ST. LOUIS 2 MO 815 South Eleventh St.
*SALT LAKE CITY 1, UTAH, 10 West First

S.'Se.
1SALTLAKE CITY 7,UTAH,346A Pierpont Ave.
slSAl_LT LlAgE CITY 11, UTAH 235 W&st South
emple
*SAN ANTONIO 5, TEXAS 115 \V Travis St.
*SAN DIEGO 1, CALIF., 861 Sixth Ave.
9*SAN FRANCISCO 4, CALIF 1 Montgomery St
§SAN FRANCISCO 3, CAL[F 1355 Marker St.
SAN FRANCISCO, CAL[F Western Publicity
Div. Rooms 205-6 Hobart Bldg 582 Market St.
@®SAN FRANCISCO 11, Cal. Shore Based Ware-
house 215 Embarcadero St.

9#1*SEATTLE 4, WASH., 3451 East Marglnal Way

§SEATTLE 4, WASH., 1051 First Ave.,

xSHARON, PA., 469 Sharpsvllle Ave.

*SIOUX CITY 17, IOWA, 2307 Kennedy Drive
*SQUTH BEND 4 IND., 216 East Wayne St.

xSOUTH PHILA. WKS., Essmgton 13, Pa.
First-class mail, P.O. Box 7348, Phila. 1, Pa.

@®*SPOKANES, WASH.. 1023 W. Riverside Ave.

*SPRINGFIELD, ILL., 601 E. Adams St., Box 37

9 *tSPRINGFIELD 1, MASS 395 Liberty St.

xSPRINGFIELD 2, MASS., 653 Page Boulevard
xSUNBURY, PA., 1354 Susquehanna Ave.
*SYRACUSE 4, N. Y., 420 N. Geddes St.
1SYRACUSE, N. Y., 961 Genesee St.
*TACOMA 2, WASH., 1115 A" Sc,
*TAMPA 1, FLA 417 Ellamae Ave., Box 230
*TOLEDO 4, OHIO 245 Summit St.
xrRAFFORD

*TULSA 3, OKLA 303 East Brady St.
*t#UTICA 1, N. Y., 113 N. Genesee St.

' 'j'WASHINGTON 6, D. C., 1625 K Street, N.W.

*WICHITA 2, KANSAS 233 S. St.Francis Ave.

1t 9*WILKES- bARRE PA.,267N. Pennsylvania Ave.

‘W]LLIAMSPORTI PA 348 W. Fourth St.
*WORCESTER 8, MASS., 507 Main St.

@®*YORK, PA., 137 So. George St., P.O. Box 1466

*YOUNGSTOWN 3, OHIO, 25 E. Boardman St.

Westinghouse Electric Supply Company—Headquarters—40 Wall St., Wall St. Station, P.O. Box 25, New York 5, N.Y.

Fully equipped sales offices and warehouses are maintained at all addresses.

ALBANY 4, N. Y., 454 No. Pearl St.
@ALLENTOWN PA., Farr Bldg., 739-741 Hamil-

@AMARILLO TEXAS, First & Tayl6mSts.
ATLANTA2,GA., 1299 NorthsideDrive, N. W
AUGUSTA, MAINE 90 Water Se.
BALTIMORE 2, MD., 40 South Calvert St.
BANGOR, MAINE, 175 Broad,St.
BINGHAMTON 60F, N. Y4 87 Chenango St.
BOSTON 10, MASS., 88 Pearl St.
BURLINGTON, VT, 208 Flynn Ave.

BUTTE, MONTANA 50 East Broadwa
CHARIOTTE 14N. 210 Ease SIxth

CHICAGO 7, 1EL., 3 orth May
§CINC[NNATI 6, OHIO 2329-2331 (nlber(A\e
CLEVELAND 3, OH]O 6545 Carnegle Ave.
COLUMBIATS. C. 915 Lady

@®COLUMBUS 16, OHIO, 266 North 4th St.

C?ARPUS CS:HRISTI, TEXAS Norch end of
esquit

DALLAS 2, TEXAS, 405 No. Griffin Se.

DAVENPORT IOWA 402 E. Fourth Sr.

DES MOINES 8, IOWA, 1400 Walnut St.

DETROIT 2, MICH., 547 Harper Ave.

DULUTH 2, MINN., 308 W, Michigan St.

ERIE, PA., 1013 State St.

Q@EVANSVILLE 8, IND., 201 N. W. First St.
FORTWAYNE 2, IND,, 612 S. Harrison St.
FORTWWORTH, TEXAS 210 Jones St.
GRANDRAPIDS 2, MICH,, 511 Monroe Ave.,

NoW.

GREENVILLE 8. C., 226 Pendleton

®GREEN BAY W[SC 619 Main St.

HOUSTO TEXAS 1903 Ruiz St.

IND ANAPO L1S9, IND., 137S. Pennsylvnma St.
JACKSONVILLE 3 LA 37 South Hogan St.
LOS ANGELES 54, CALIF 905 East Second St.
MADISON 3, WISC., 1022 E. Washington Ave.
MEMPHIS 1, TENN,, 366 MadisonAve., Box 157
MIAMI 4, FLA,, 11 N. E. Sixth St.
MILWAUKEE 2, WISC., 546 N. Broadway
M]NNEAPOL]S 5, MINN 515 South Seventh St.
NEWARK 5, N. J., 49 lecrty St.

NEW HAVEN 8, CONN.. 240 Ceslar St.

NEW ORLEANS 6, LA., 420 South Peters St.
zNEW YORK 5, N. Y., 40 Wall St., Wall St. Sta.,

P.O. Box 25

*#NEW YORK 13, N. Y., 150 Varick St.

NORFOLK I, VA. 2600 Hampton Blvd., P.O.
Box 2120

OAKLAND 7, CALIF., Tenth & Alice Sts.

OKLAHOMA CITY 2, OKLA., 850 N. W. 2nd St.

OMAHA 2, NEB., 117 North Thirteenth St.

PEORIA 2, ILL., 412 S. Washington St.

PHILADELPHIA 7, PA,, 141 North Eleventh St.

PHOENIX, ARIZONA, 315 Wesr Jackson St.

PITTSBURGH 19, PA., 575 Sixth Ave.

PORTLAND 9, OREGON, 134 N. W. Eighth St.

PROVIDENCE |, R. I, 66 Ship St.

RALEIGH, N. C., 319 W. Martin St.

READING, PA., 4th and Elm Sts.

RICHMOND 19, VA, 301 South Fifth St.

ROANOKE, VA,, 726 First St., S. E.

ROCHESTER 7, N. Y., 1048 University Ave.

SACRAMENTO 14, CALIF., Room 413 Ochsner
Building, 719 K Si

ST. LOUIS 2, MO,, 1011 Spruce St.

ST. PAUL 1, MINN., 259 E. Fourth St.

SAII_.T LIAKE CITY 11, UTAH, 235 West South

emp

SAN ANTON[O 6, TEXAS, 1211 E. Houston St,,
P.O. Box 1700

SAN FRANCISCO 1, CALIF., 260 Fifth St.

SEATTLE 4, WASH., 1051 First Ave., So.

SIOUX CITY 4, IOWA, 1005 Dace St.

SPOKANE 1, WASH., 152 So. Monroe St.

SPRINGFIELD 3, MASS,, 46 Hampden Sr.,

SYRACUSE 4, N. Y., 961 W. Genesee St.

TACOMA 2, WASH 1115 “A”.S

TAMPA 1, FLA,. 417 Ellamae St.

TOLEDO 2, OHIO, 1920 N. Thirteenth St.

TRENTON 10, N. |., 444 S. Broad St.

TULSA 3, OKLA., 307 East Brady St.

UTICA 1, N. Y., 113 N. Genesee St.

WASHINGTON, D. C,, 1216 “K” St., N.W.

@®OWATERLOO, IOWA, 300 West 3td St.

WHEELING, W. VA., 1117 Main St,
WICHITA 2, KANSAS, 233 So. St. Francis Ave.
WILLIAMSPORT 1, PA., 348 W. Fourth St.

@OWILMINGTON 99, DEL., 216 E. Second St.

WORCESTER 4, MASS,, 17 Mulberty St.

@®YORK 2, PA., 143 S. George St., P.O. Box 867

Other Than Westinghouse Electric Supply Company

AKRON 8,0H1{O, The Moock Electngsf_;lvply Co.
BIRMINGHAM2,ALA.,MooreHandley
BLUEFIELD, V. VA Superlor Sterling Co.
BUFFALO 2, N. Y., Buffalo Elecric Co., Inc.
CANTON Z OHIO, The Moock Electric Supply

ICHATTANOOGA, TENN., Mills & Lupton

Supply Co.
CHI&AGO 6, ILL., Hyland Electrical Supply Co.
* Sales Office T Mfg and Repair Shop x Works
Q(lhanged or added since previous issue.
«816 Business Addreeses

1DENVER 17, COL,, TheMine&SmelterSupplyCo.
1EL PASO, TEX., The Mine and Smelter Supply Co.

HUNTINGTON 6, W. VA, Banks Miller
Supply Co.

KANSAS CITY 8, MO., Columbian Elec'l. Co.

KANSAS CITY 8, MO., Continental Elec. Co.

LEXINGTON 31, KY., Tafel Elec. & Supply Co.

LOUISVILLE 2, KY., Tafel Electric & Supply Co.

# Warehouse § Merchandising Products Only

z Headquarters

NASHVILLE 2, TENN., Tafel Electric Supply Co.
§NEW YORK 10, N. Y., Times Appliance Co., Inc.
RENO, NEV,, Saviets Electrical Praducts Corp.
SAN DIE(:O CALIF., The Electric Supplies
Wistributing ‘Co.
SCRANTON 9, PA., Penn Electrical Eng'ntg Co.
YOUNGSTOWN 1, OHIO, The Moock Electric
Supply Co.
9 District Eng. and Service Dept,
February, 1945
Supersedens Issue dated December, 1944



ABILENE, KANSAS, Union Electric Co.
ALLENTOWN, PA,, H. N. Crowder, Jr., Co.
BATTLE CREEK, MICH., B. C. Flectric Sumply

Co.

BECKLEY, WEST VA, Beckley Muachine &
Electric Co.

BLOOMSBURG, PA., E. R, Beers Electric Co,

BRIDGEPORT, CONN., Sprague Electric Sup-
plies, Inc.

BRISTOL, VA, Service Appliance Co.

Other Westinghouse Agents
CI&CINNATI 2, OHIO, Johnson Electric Supply

COLUMBUS, GA., Columbus lron Works Co.

DAYTON 2, OHIO, The Nichols Electric Co.

EASTON, PA., H. N. Crowder, Jr. Co.

FALL RIVER, MASS., Smith Electric S Fply Co.

FTC WAYNE 2, IND., The National Mill Supply
)

HARLAN, KY., Kenwcky Mine Supply Co.
HARTFORD, CONN., Electrical Supplies, Inc.
HONOLULU, T. H.. The Hawaiian Elecnic Co.

KNOXVILLE, TENN., RodenElectricalSupply Co.
MgBILE, ALA., McGowin Lyons Hdw. & Supply

MUSi(EGON. MICH., Industrial Elecrric Supply
Co.

NEW ORLEANS, LA., Electrical Supply Co,

R%CKFORD, ILL., Fotest City Elecrrical Sapply
o.

SAGINAW, MICH., J. Geo. Fischer & Seris, Ing

SOUTH BEND 4, IND. .The McCaffefy Co.

WESTINGHOUSE ELECTRIC & MFG. CO., LAMP DIVISION
Headquarters—MacArthur Ave., Bloomfield, N. J.

*ALBANY 4, N. Y., 454 N. Pearl S0 ,
# ATLANTA 2, GA., 1299 Northside Drive N.W.
P.O. Box 4898
*BALTIMORE 2, MD., 118 E. Lombard St.
xBELLEVILLE, N. J., 720 Washington Ave.
2xBLOOMEIELD, N. }., Mac Arthur Ave.
*BLOOMEFIELD, N. ., Mac Arthur Ave.
#yBLOOMFIELD, N. J., Mac Arthur Ave.
*BOSTON 10, MASS., 10 High St.
#BOSTON 10, MASS., 44 Fatnsworth Sr.
*BUFFALO 3, N. Y., 295 Main Street
*CHICAGO 6, ILL., 20 North Wacker Drive
FCHICAGO 9, ILL., 4339 S. Winchestet Ave.
*CINCINNATI 2, OHIO, 207 West Third St.
*CLEVELAND 2, OHIO, Srandatd Bldg. 1370
Ontario St.
*COLUMBUS 15, OHIO, 85 E. Gay St.
*DALLAS I, TEXAS, 209 Browder St.

*DAVENPORT, IOW A, 206 East Second St.
*DAYTON 2, OHIO, 30 N. Main St.
*DENVER 2, COLO., 910 Fifteenth St.
#DETROIT 31, MICH., 5757 Trumbull Ave.
*EMERYVILLE 8, CALIE., 5915 Green St.
#xFAIRMONT, W. VA., P.O. Box 1312
*HOUSTON 2, TEXAS, 1314 Texas Ave.
*HUNTINGTON, W. VA,, 1029 Seventh Ave.
*INDIANAPOLIS 9, IND., 137 So. Penna. St.
*KANSAS CITY 6, MO., 101 W. Eleventh St.
#*LOS ANGELES 13, CALIF., 420 S. San Pedro St.
*LOUISVILLE 2, KY., 332 West Broadway
*MEMPHIS 3, TENN., 130 Madisen St.
*MILWAUKEE 2, WISC., 538 North Broadway
‘MLNEEAPOLIS 13, MINN,, 2303 Kennedy St.,

*NEW ORLEANS 12, LA., 333 St. Charles St.
*NEW YORK 13, N. Y., 150 Varick St.

*OKLAHOMA CITY 2,0KL A, 850 N.W.Second St.
*OMAHA 2, NEB,, 409 So. Seventeenth St.
*#ORANGE, N. ]., Joyce St.
*PHILADELPHIA 4, PA., 3001 Walnut St.
*PITTSBURGH 30, PA., 306 4th Ave., Box 1017
*PITTSBURGH 22, PA{ 321 Boulevard of Allies
PORTLAND 4, OREGON;309 S. W. Sixth Ave.
*RICHMOND [9,0VA., 301 South 5th Street
*ROCHESTER 7, NOX., 1048 University Ave.
*ST. LOUIS 1, MO., 411 N. Seventh St., Room 1524
#ST. LOUIS 3, MO, 1219/Gratoit St.
*SAN FRANCISCO 4)CALIF., 1 Montgomety St.
#SAN FRANCISCO 7, €ALIF,, 60 Federal St.
*sSEATTLE, 4, WASH 3451 East Matginal Way
*SYRACUSEM4, NUY., 961 W. Genesee St.
#xTRENTON 7,'N. J., 400 Penningron Ave.
*WASHINGTON"6, D. C., 1625 K Stteet, N.W.

WESTINGHOUSE ELECTRIC & MFG. CO., X-RAY DIVISION
Headquarters and Works—2519 Wilkens Ave., Baltimore 3, Md:

®*ALLENTOWN,PA., Farr Bldg,, 739-741 Hamilton

St.
*ATLANTA 2, GA., 1299 Northside Drive. N.W.
*BALTIMORE 2, MD., 118 East Lombard St.
*BIRMINGHAM 5, ALA,, 1032 So. 20th St.
*BOSTON 16, MASS,, 270 Commonwealth Ave.
*BUFFALO 3, N. Y., 814 Ellicott Square B’ldg.
®*CHARLESTON 3, W. VA, 110 East “E” St.
®*CHARLOTTE I, N. C,, 210 E. Sixth St.
*CHICAGO 6, ILL., 20 N. Wacker Drive
*CINCINNATI 2, OHIO, 207 W. Third St.
#*CLEVELAND 3, OHIO, 7016 Euclid Ave.
*COLUMBUS 15, OHIO, 85 E. Gay St.
*DALLAS 1, TEXAS, 209 Browder Sr.
*DENVER 2, COLO., 910 Fifteenth St.
*DES MOINES 8, IOWA, 1400 Walnut Sr.
#*DETROIT 31, MICH., 5757 Trumbull Ave., P.O.
Box 828

*DURHAM, N. C., 1004 Monmouth St.
‘GI;IA@ID RAPIDS 2, MICH., 511 Monroe Ave.,

*HOUSTON 2, TEXAS, 1314 Texas Ave.
*HUNTINGTON, W. VA, 1029 7th Ave.
*KANSAS CITY 6, MO., 101 W. Eleventh St.
*4LOS ANGELES 13, CALIF,, 420 S.San Pedro S
*MIAMI 4, FLA., 11 N.E. Sixth St.
*MILWAUKEE 2, WISC., 538 North Broadway:
*NEWARK 2, N. ], 1180 Raymond Blvd,
*NEW HAVEN 8, CONN., 42 Chuteh{'St., P1O.
Box 1817
*NEW ORLEANS 13, LA, 427 Barofine St
*NEW YORK 16, N. Y., 386 Fourth ‘Ave.
*OMAHA 2, NEB., 409 So. Seventeenth St.
*PHILADELPHIA 4, PA., 3001 Walnur St.
F*PITTSBURGH 13, PA., 3702 FifchhAve.

‘POSRTLAND 5, OREGON, 1210 S.W. Mortison

t.
*RICHMOND 19, VA., 301 South 5th Stteet
*ROCHESTER 7, N. Y., 1048 University Ave.

SACRAMENTO 14, CALIF., Rooms 411 & 412
Ochsner Building, 719 K St.
*SAGINAW, MICH., 1013 N. Fayertte St.
*SAN DIEGO 1, CALIF,, 861 Sixth Ave.
*SALT LAKE CITY I, UTAH, 10 W. First So. St.
ST. LOUIS 1, MO., 411 North 7th St.
*#SAN FRANCISCO 8, CALIF., 450 Sutter St.

®*SPOKANE 8, WASH., 1023 W. Riverside Ave.
*WASHINGTON 6, D. C., 1625 K Streer N.\W.
*WICHITA 2, KANSAS, 233 S. St. Francis Ave.
*WILKES-BARRE, PA., 267 N. Pennsylvania Ave.

®*YORK 2, PA., 137 S. George St., P.O. Box 1466

WESTINGHOUSE ELECTRIC ELEVATOR COMPANY
Headquarters—150 Pacific Ave.;\Jérsey City 4, N. J.

®*ATLANTA 3, GA., 308 Peachrttee St., N. E.
BALTIMORE 1, MD., 35-3[‘,::'\)(/25( Lexington Ave.,
Room 1101 Lexington 2.
&BIRMINGHAM, ALABAMA, c/o W.E.&M.Co.
BOSTON 10, MASS., 10 High St.
BROOKLYN 2, N. Y., 32 Court St.
BUEFFALO 3, N. Y., 802 Ellicott Square Bldg.
®CHICAGO 10, ILL., 506 S. Dearborn St.
CINCINNATI 2, OHIO, 419 Provident Bank
Bldg., Vine and Seventh Sts. R
CLEVELAND 13, OHIO, 842 Rockefeller Bldg.
COLUMBUS 15, OHIO, 85 Gay St., Ohio Sav-
i Bank Bidg.
DALLAS 2, TEXAS, 405 Norch Griffin Street
@DENVER 2, COLO., 1052 Gas &. Electric Bldg.

+DES MOINES 8/IOWA,(1408 Walnut St.
DETROIT 8, MICH., 5757 Trumbull Ave.
©DUBUQUE, IOWA,"Roshek Srores

®@FLINT 7 MICH.,)8447 Lapeer Road

@®HARTFORD 3, CONN., 410 Asylum St.
@HOUSTONG@, TEXAS)1314 Texas Ave.
©INDIANAPOLIS Z)IND., 551 W. Merrill St.
xzJERSEY CITY/4, N, [, 150 Pacific Ave.
®KANSAS,CITY 6,,MO., 101 W, Eleventh St.

®®LANSING 6, MICH., 1117 Eureka St.

LOSANGELES 13, CALIF,, 420 So. San Pedro St.
@LOUISVILLE 8, KY., 2500 Concord Drive
NEWARK#2;'N. J., 17 Academy St.

NEW YORK 20, N. Y., 9 Rockefeller Plaza
NEW YORK 51, N. Y., 260 E. 161st St., Bronx
PHILADELPHIA 4, PA., 3001 Walnut St.
PITTSBURGH 19, PA., 435 Seventh Ave.
® @RALEIGH, N. C,, 601 Dutham Life Ins. Bldg .
®SACRAMENTO 17, CALIF., 719 “K" St.
ST. LOUIS 1, MO., 1601 Ambassador Bldg.
SAN FRANCISCO 4, CALIF., 110 Sutter St.
@SHREVEPORT 24, LA., Commercial Bldg., 389
Texas Ave.
©TULSA 3, OKLA., 303 East Brady St.
WASHINGTON 6, D. C, 1112 21st St,, N.W.
@ WHEELING, W. VA, 1117 Main St.
@® @WICHITA 2, KANSAS, 233 S. St. Francis Ave.

WESTINGHOUSE ELECTRIC INTERNATIONAL COMPANY

Headqudrters=—40 Wall St.,, New York 5, N. Y., U.S.A.

@*ARGENTINA, BUENOS AIRES, Westinghouse @*CUBA, HAVANA, Westinghouse Electric Co., *PANAMA, R. P, PANAMA, Westinghouse
Electric Co., S. A. St A. Electric Co., S. A., Apattado 742,
*AUSTRALIA, WATERLOO, N.S.W.,P.0.Box23 *ENGLAND, LONDON, W.C. 2, 2 Norfolk St., PERU, LIMA, Casilla 1685 < 1748
d ® ot A tran * , San Juan, P.O. Box
*BRAZIL, RIO DEJANEIRO, Wesringhouse ElcE “INDIA, BOMBAY, Westinghouse Electric Co. of *SAN PEDRO, CALIF., 418 I3th St., Ralph E.
cric Co. of Brazil, Caixa Posta India Ltd., 294A Bazargate St. Pierson, Rg{onal Representative

» A, BARRANQUILLA, Westinghouse . . @*SOUTH " AFRICA, TOHANNESBURG,
C%llégt}'?cBICO., S. A. »%amdo Nacional 405 *MEXICO, MEXICO D.F., Cia. Westinghause O. Box 6067

Electric Internacional, Edifico La Nacional, ‘VIENE:ZUELA. CARACAS, P.O. Box 1889

Apartado Aereo 41

*CHILE, SANTIAGO, c/o Wessel Duval & Ciad

Apartado 78-Bis

*WASHINGTON 8, D. C., Wardman Park Horel,

Casilla 86-D
THE BRYANT ELECTRICSCOMPANY
Headquarters—1421 Stafe St./Bridgeport 2, Conn,

zxBRIDGEPORT 2, CONN., MainPlang 1421 State St. )
xBRIDGEPORT 2, CONN., Plastics Division Plant, 1105 Railroad Ave.
*#CHICAGO 7, ILL., 844 West Adams St.
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TYPE RR-8 REGISTER REGUIATOR

I - Description

(1) The RR-8 register regulator 1s a photo-electnlc de-
vice which may be made to operate elther from a sudden decrease’
in 1illumination or from a sudden lncrease in illumination on the
phototube. The reglster regulator responds only to sudden changes
in illumination, and does not respond to a gradual slow change in
level of illumination.,

A change in phototube illumination persisting ©0.0002
second or Yanger will cause operation with the resuly, that the
type SG relay becomes energized and remains closed (during a time
of 0.05 segond to 0.1 second, depending upon the ‘adjustment of the
timing potentiometer.,

(2) A selector switch may be conhectéd to the equipment
as shown 1in connection 2 of the wiring diageamyso that the reg-
ister regulator operates only 1f this external selector switch is
closed. This arrangement 1s used for examplé in register control
applications for wrappers, paper bags, or%wther material where it
1s desired to control the speed of théwmpaper relative to the
cutter so as to cut the paper according to designs or characters
previously printed on it.

In some designs of pagkaglihg and wrapplng machines a
mechanical interlock or selector /is*used, so tHat although the
reglister regulator relay operatesfeach time & spot on the paper
interrupts the light beam,fmechanical correction of the paper
position is obtalned onlyaif¥the paper is out of register. With
this arrangement the selector sSwitch is not used, and termlnals
10-11 are short-circuited as shown in connection 1 of the dia=~
gram,

IT - General Applidatlon Requirements

(3) The“RR-8 register regulator may be applied to con-
trol the cuttingfef paper or other material which by means of a
palr of feed rold¥s,%ls being continually fed to a rotary cutter,
so that the cut,will always have a definlte position in relation
to any printedydesign on the paper. The photo-electric indica=-
tion of the papér position is obtalned by means of light reflected
from or gransmitted through a spot printed on the paper. In
applying the“device, it should be borne in mind that the photo-
electric scontrol equipment is not a cure-all for any erratic paper
cutter om wrapping machine, and 1n new applications therefore,
the performance and the mechanical features of the machine should
be given serious consideration.

(4) The basic requirement for successful operation of
thew.photo-electric control equlipment 1is that the position of the
paper in relation to the cutter be controlled lnstead of the speed
of the paper. Position control is usually obtained by connecting
@ mechanical differential or solenold-operated geer shift mech-
anism between the feed rolls and the cutter as shown in Fig. 2,

.
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The paper 1s usually arranged to feed slightly too fast. As the
paper advances too far the register regulator relay energizes a
solenoid or some other suitable mechanism which activates the
mechanical differential or gear shift mechanism to temporarily
decrease the speed of the paper, and in this manner causes the
paper to attain its correct position relative to the cutter knife.

Many machines are equipped with a variable speed trans-
mission between the cutter and the feed rolls., This variable
speed device will usually prove adequate for manual cofitrol of
the paper position; it should, however, not be attempted to use
these means alone for automatic control of register eutting,
since such an attempt most likely would result in£€onsiderable
hunting caused primarily by lost motion and slippagé in the vari-
iable speed transmission, When a mechanical differemtial or gear
shift mechanism is being used to control the pesitlon of the paper
it should be realized that. the mechanic¢al equipméent can only
correct for a definite range of change in paper“speed, determined
by the mechanical charactepistic., If variatlons in average paper
speed exceed this range, due to varying slipybetween the feed
rolls and the paper, it becomes necessamy to/either change the
tension on the paper, or change the speedWratio between the rotary
cutter and the feed rolls in order towkeep within the control
range.

In order to obtain stable opération of the control equip-
ment, it 1s essential that the range,of mechanical differential
or gear shift mechanism controlf{béWlimited so that the position
of the paper will not be chafiged (more than 3/32 inch if the relay
of the register regulator I8 closed by hand during a l-second
interval. 'If a wider range of control is attempted, excessive
hunting may be experienced,han@ the result will be decreased
sensitivity.

11T - Description'of Parts

(5) Item,d ~“RR-8 Register Regulator (Outline Fig. 3)

135-2%0 Volts, 60 Cycles, Style No., 1116697. The
stylegonumber does not include .tubes. The following
tubés are used: Two WL-629 Thyratron Tubes.

The RR-8 register regulator consists of an assembly 1
of two thyratron tubes, .a transformer, a relay and
various Rectox rectifiers, capacitors and resistors,

Item 2 - Scanner (Type K-1)

Scanner for reflected light, with lamp but without
tubes, Style No. 1116733, Outline Fig. 6.<

Scanner for transmitted light, with lamp but without
tubes, Style No, 1116735, Outline Fig. 7«
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Additional parts to change reflccted light scanner to
transgitted light scanner, Style No, 974402, Outline
Fig. ©.

Scanner for transmitted light without light source
assembly, without tubes, Style No. 1116737. Outline
Fig. 9. :

Type J Light Source for above scanner with lamp, Style
No. 84908k, Outline Fig. 10 of Price List 18-316.

The scanners consist of a Type 57 Amplifier Tube and a
Type SK-60 Phototube mounted in a sheetgstéel housing.
A cable connector 1is supplied with the(se¢anner. A lamp
(8.5 volts, 4 amperes) Style No., 1014663.1is supplied
with the scanners, The type J light source is equipped
vith a 6=volt, 5-ampere lamp, Style Ne., 849085,

Item 3 - Selector Switch (OutlinezFig. 4)

The selector switch, Style No."856361, consists of two
Micarta discs mounted together, for assembly on a 1l.75-
inch diameter shaft, Eagh discvis equipped with two
separate brass segments, covePing 90 degrees and 270
degrees of the circumferencew

Item 4 -~ Brush Assembly % (Outline Fig. 5)

The brush éssembly, Style No. 856464, consists of two
carbon brushes with hol¥ders, These brushes should be
used with the s:lee¢tor switch item 3.

IV - Principle of Operation

(6) In Fige,1l(is shown the diagram for the RR=-8
register regulator. (The¢57 amplifier tube, which is a high=-
vacuum tube, consistsWef an anode connected to 4, a heater con-
nected to 5-6, a c@éthede and a suppressor grid connected to 5,

a screen grid cemnected to 2, and a control grid connected to 38,
The characteristles of this tube 1s such that the resistance of
the tube is exfremely high if the potential of 38 relative to the
cathode 5 1is mere/negative than approximately 3 volts, If the
grid voltageg” Is made more positive the tube resistance is de-
creased,4andsa current flows from the positive terminal 19,
throughyresistor 19-4, through the tube from 4 to 5, and back to
the negatdve“terminal 3 of the d-c. voltage supply 3-19.

‘ The SK-60 phototube consists of an anode A and a cathode
C. The resistance of the tube decreases as the illuminationon -
the tube 1is increased so that with increasing illumination cur=~
rent flows from the positive terminal 57 through the phototube
from A to C, through resistor 39-3 and back to 3 which 1s the
negative terminal of the d-c. supply. It will be seen that the
grid of tube 57 1s connected to the negative d-c. supply by means
of resistor 38-3, The cathode 1is connected to the tap of poten~
tiometer Pl, By moving this tap towards 3, the grid voltage of
the 57 tube 18 made more positive and the curyent through the

-6-‘



s

1

tube is increased. A capacitor 1s connected between 38 and 39.
Assume now that the phototube 1s illuminated, and that therefore
39 1s highly positive relative to 3. Thils causes capacltor 38-39
to become charged so that 39 will be positive relative to 38, WIf
now the illumination on the phototube 1s suddenly decreasedy 39 1s
made more negative and capacltor 38-39 discharges through resistor
38=3, thus making the grid 38 more negative relative to the
cathode. , This causes the current through the 57 tube to decrease,
and terminal 4 is made highly positive,

(T) The #1 WL-629 tube 1s a thyratron tub&swhich con-
slsts of an anode 30, a heater connected to 21-22, aycathode con-
nected to 20 and a grid connected to 29, If a poshtive voltage
1s applied between the anode and the cathode, the fube will con-
duct current 1f the potentlal of the grid relatiuyeswto the cathode
is made less negative than 6 volts. After the,tube starts con-
ducting current, the current flow can only be,intérrupted by
lowering the potential between the anode and the cathode to a
value less than approximately 15 volts.-

, It will be seen that, when 10=1X 18 short-circuited,
the tube 18 connected in series with resS%gtor 1ll1-19 across the d-c.
supply source 20-19, where 19 is8 positit®e relative to 20. If
under these conditlons lead 1s madey, temporarily positive rela-
tive to 20, the capacitor 11-20 whieh Is charged up to the poten-
tial of 20-19 will discharge through the #1 WL-629 tube., This
discharge will persist until the,voltage across the capacltor is
approximately 15 volts, when tHe /#1 WL-629 tube becomes non-con-
ggcgéng. Capacitor 11-20 nowystarts to charge up through resistor

During this charging period the grid 27 of the #2 WL-629
tube 1s made highly positivenand the #2 WL-629 tube therefore con-
ducts current and energlzéswrelay I. The time during which relay
I remains energlzed can beddecreased by moving the tap of
potentiometer P, towdrdsy2k.

(8) From the previous description it may be apparent
that if the i1llumination on the phototube 1s decreased by a dark
spot 1ntercepting“the beam of light from the 1light source, relay
I will be causéd to ramaln closed a definite time, depending upon
the adjustment “ef /potentiometer Po, '

Ifie dight spot on dark paper 1s used the same operation
resultsf’if “the scanner connectlions are changed to connections for
light 4spot operation.

V - Applie&tion Data

(9) A=-C. Supply Voltage

The equipment 1s designed for operation from an a-c,
source, 105 to 125 volts, or 210 to 250 volts. The fre-
quency should be withing + 10 per cent of name plate rat-
ing, It should be noted that the a=-6, supply voltage
limity given above apply only if bhe voltags 18 changing
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gradually. If the voltage changes quickly over a wilde
range the sudden variation in lamp voltage may cause
incorrect operation of the equipment. To obtain begt
performance, therefore, the a-c, voltage should be_as
constant as possible, and it is -recommended that the
lighting circuit be used as power supply. It is prefer-
able to run the a~c. leads directly to the load center
and to have no other varlable load connected to this
circuit,

The maximum permissible instantaneoustdine voltage
variation depends upon the color of the spot® If there
is a considerable difference between thé)spot color and
the paper color a large variation may bel permitted.

For the average application a sudden Wwoltage variation
of 4 per cent will be found to be quitesatisfactory.
As a general rule it may be statedmthasit” if the voltage
variations are sufficiently slow,s8o that they are not
noticeable on a 100-watt Mazda Jlamp the voltage supply
is suitable for the RR-8 regulator,

Attention is called to the fact that even though
a voltage dip may occur deeasionally, exceeding the 4
per cent range, it would hardly affect the register of
the paper to a noticeablezdegree., If the equipment is
used to operate from a8potwhose color differs slight-
ly from the paper coler,%as for example a red spot on
white paper, and if fhere are frequent sudden voltage
variations exceeddng 2 per cent, 1t 1s recommended-that
the lamp voltage be supplied by a constant voltage-

regulating transfermer with 7.5 volts, 4 amperes output.

The volt-ampere®load of the RR-8 regulator is 60,
(10) Transmittedjor Reflected Light

When the register regulator is applied to ex-
clusivelyhcontrol the register of cellophane or glassine
raper, it 19 recommended to use a transmitted light
scannetr, &s shown in Fig. 7. If both cellophane and
ordiparywopaque paper is used on the same machine, a
reflectéd light scanner, shown 1ln Fig. 6 is recom-
mendeds In order to use the reflected light scanner in
connection with cellophane, either a dark spot should
bel printed on the cellophane, and the cellophane sheet
should be arranged to slide on top of a white tile
plate so that ample reflection of the light is obtained
when the printed spot does not intercept the light
beam, or a white spot should be printed on the cello-
phane and no refléecting plate used on the reverse side
of the cellophane.

(11) Size and Position of Spot

It is recommended to use a spot 1/8 inch wide in
the direction of travel of the paper although a spot
1/16 inch wide can be used, The spot may be made wider
than 1/8 inch if desired, The length of the spot
should be at least 1/4 inch plus the maximum sideways
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travel of the paper. If, for example, the lateral travel
of the paper is 1/% inch, the spot should be made 1/2
inch long. It is preferable to arrange the spot so/fthat
there is no other printing between the spots. Undery,no
circumstances must there be any printing within a
distance from the spot corresponding to 10 per ceut of
the length of cut. ‘

(12) cColor of Spot
(a) Reflected Light

In reflected light applicatins It 1s essen-
tlal that care be exercised 1n selecting/ the color of
the indicating spot. Since the colorWsensitivity of
the phototube 1s not equlvalent to the ¢olor sensitivity
of the human eye 1t will frequently, besfound that no
phototube response 1s obtalned from a, spot even though
conslderable cqontrast 1s apparent “between the spot and
the paper when vieved with thefeye., It 1s recommended
to use a black, dark blue orydark/green spot although
other dark hue colors may be\used, 1if the paper color
is light, and to connec¢tdthe scanner for "dark spot”
operation, If the colop ,0f, the paper 1s dark blue,
black, gray or green, a yelkow, white or red spot may
be used, In that caseqthe ‘Sscanner should be connected
for "light spot" operation.

The glossiness of the spot affects the photo-
tube response tg@ some extent, so that increased glossi-
ness tends to dinerease the response from the phototube.
For this reason®ltis desirable to print the spot with
ink to glve mimimum glossiness 1f the equlpment operates
from a dark spotien a light colored paper, and to
arrange a gdossy spot 1f the phototube 1s connected to
operate Jrom a) light colored spot on a dark colored
paper. In order to test whether a spot can be used
proceed,as outlined in paragraph 25.

(B)s Transmitted Light

If transmitted light 1s used, the density of.
thesspot 1s more important than the, color., A white~
spot/jon cellophane will thus gilve satisfactory oper=
ation with a scanner connected for "dark" spot oper-
atlion. To get rellable operation, the difference be-
tween the transmittancy of the spot and the capacity of
the paper should be at least 5 per cent.

If, for example, the paper transmits 80 per
cent of the light the spot should transmit 75 per cent
or less,

When a watermark 1s used as an indicating
spot it 1s preferable to use a watermark with higher
transmittancy than the paper i.e,, a spot which is
less dense than the paper. The minimum difference is
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transmittancy between the paper and the watermark shoul@
be 5 per cent as defined above. In order to test
whether a spot can be used proceed as outlined 1n parag
graph 25,

(13) Sensitivity

The sensitivity is + 1/32 inch or better. This
means that the equlpment will operate if the paper moves
1/32 inch off the normal register position.. Whether or
not the register will be kept within the # l/32-inch
range depends upon the mechanical characteristic of the
machine., If the friction 1is varying widely, sudden var-
iation in paper position exceeding + 1/32%inch may
result, and obviously the register regulator cannot start
correction before the change in positlen has occurred.

(14) Paper Speed

The maximum paper speed depends upon the relative
color of the spot and the  .paper. ™f a black or dark blue
spot on white paper 1is used,%satisfactory operation at
speeds up to 3000 feet per minute can be obtained. If
the difference between spetwedlor and paper color is
slight, the maximum operating speed is 500 feet per
minute.

(15) Temperature

The RR-8 péglster’ regulator will operate with
ambient air tenpenétures between 0° and 150° F. The
scanner can alspo be used in ambient air temperatures be-
tween 0° and 1509 F.
(16) Tubes

T¥o Thyratron Tubes WL-629, Amplifier Tube RCA-5T.
Phototube “SK-60, lamp Style No. 1014663,

(17) ‘Diménsions of Light Spot

%ppsqximately 1/16" x 5/16", (Also see paragraph
11). '

(¥8) Relay Contact Capacity

110 Volts 220 Voélts 440 Volts 125 Volts 250 Volts

A-C. A-C, A=C, D-C. D-C,
20 12 T 2 0.7

Current carrying capacity - 10 amperes continuous.
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VI - Installation

(19) Mounting
(a) RR=-8 Regilster Regulator

The register regulator should be mounted with the
panel in a vertical position, preferably 1in a location
with no excessive mechanical vibrations. The register
regulator should be mounted within 10 feet of she scanners,

(b) Scanner.

(1) Reflected Light

For reflected light applications the
scanner assembly shouyn I /Fig. 6 should
be used. The paper Bhould be arranged to
slide on the bettom of the housing as in-
dicated by the lifie/marked "Reflecting
Surface'. The@scanner must be mounted so
that the base of'Z\thé lamp 1s in the same
horizontal 2dine ‘or“lower than the lamp
filament.,

(2) Transmitted Light

For transmitted light applications the
assembly(shown in Fig. 7 should be used.,
The" paper should be arranged to slide on
topwof the circular glass window. The
scanner mounting must be arranged so that
the lamp 1s in the same horizontal line
or Yewer than the lamp filament,

(¢) .Selectr Switch

The geleetor switch should be geared or coupled to
the cutter shaft so that a ratio of 1:1 is obtained, It
is preferable to couple the selector directly to the
cutter Bhaft by means of a flexible coupling. If direct
coupling,cannot be arranged, a gear connection may be
useds /The number of teeth of the gears should, however,
bé,chosen so that the lost motion in the gears does not
exceed 1 degree.

(20) Connections (See Figs 1)

(a) Grounding:

, Ground terminal B and the scanner housing to a
reliable ground, preferably a water pipe.
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(b) Scanner Connections

Connect scanner cable to terminals 1 to 6. The vinlet
lead of the scanner cable marked B 1+ AMP, 1s not used and
should be cut off. Run the cable 1in BX condult., There must
be no other wires 1n thlis condult, The scanner 1s connected
for operation from a spot darker than the paper. If operatdion
from a spot lighter than the paper 1s needed reconnect leads
2, 3 and 39 and resistor 3-39 as shown in Fig. 1.

(¢) Lamp Connections:

‘ Connect the lamp using cable with cross_seetion of
10,000 circular mills or more, If the lamp ig rated 8.5 volts
connect to terminals 7 and 9. If the lamp 18 ‘mated 6 volts '
connect to terminals 7 and 8,

(d) Arrange the wiring so that theg"wires will be brought
out to nearest knockout as specifled in“instruction (3) of
Fig. 1. Do not bring any other leads mtowthe RR-8 cabinet.

VII - Placing into Service

(21) A~C., Voltage

Measure the a-c. voltage and make sure to see that
it i1s within the 1limits specified in paragraph 9.

(22) Tubes

With a-c. Pouwer off insert the tubes and the lamp
in their sockets. Then apply a-c., voltage.

(23) Scanner Adjustment

(a) Reflected Light

With the paper sliding agalnst the bottom of the
scanner housding, adjust the position of the lamp by moving it
towards or away from the lens to give a clearly focused light
spot, approfimatély 1/16" x 5/16",

(6) Transmitted Light

When transmitted light 1s used 1t i1s necessary to
makeé surewthat the 1llumination on the phototube 1s not too
highs Toéo high 1llumination will increase the phototube cur-
rent“and decrease the voltage across the phototubée so that the
sensitlivity of the equipment 1s material reduced, The
scanner 1s equipped with a fixed aperture 1/32 inch x 1/% inch.,
By &djusting the distance between the housing and the lamp
(Dimension A, Fig. 7) the maximum amount of light may be varied
80 that the maximum phototube sensitivity for different paper
transmittancies may be obtained, If, for example, cellophane
is used 1t will be found that the maximum sensitivity is
obtained if Dimension A is either 1/2 inch or 1l-1/2 inches,
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The reason for this 1s that the i1llumination on the 1/32-inch
x 1/4~inch aperture is decreased when the lamp is adjusted up
or down from the focused position and the l1llumlnation at Asrs
l/? inch 1s approximately equal to the 1llumlnation at A ={1 =
1/2 inches. This adjustment will give satisfactory operatlion
wilth cellophane or paper with transmittancy from 100 per cent
to 60 per cent. For paper with lower transmittancy the lamp
position should be adjusted to give higher illumination on the
aperture., It 1s immaterial whether the dimension A - 1/ inch
or A - 1-1/2 inch be used, however A - 1/2 inch 1s_recommended
unless for operating reasons it 1s desirable to havesmore
clearance between the scanner and the lamp.

(24) 57 Tube Test

With terminals 10-1l1l short-circuited and no illumination
on the phototube turn the lower potentiometer dial to position
100, The relay should now be de=-energlzéedy, Turn the potentio-
meter dial towards O, The relay should“eperate with the dial
between positions 35 and 65,

(25) Phototube Test

Place the paper in front of *the scanner in its normal
position. Adjust the lower poténtiometer P; untll the relay
1s de-energized. Turn the dial 5,dlvisions more towards 100.
Now move the paper quickly so that the spot 1lntercepts the |,
light beam. This should causg,relay I to operate and rémain
closed during a time interval of from 0.05 seconds to 0.1
seconds, depending upon whetiyer the upper potentiometer dial
P, 1s in position O or‘position 100,

(26) Selector Adjustmeht

As shown 1n Figh 2 the relation between the scanner
location and the gelector swiltch or the mechanical selector
must be correct Jdmorder to cut the paper at the right loca-
tion. To obtaim “the right conditlons elther the scanner may be
moved or the, sélector switch may be adjusted relative to the
cutter. Assumingy that the paper normally feeds too fast, the
relative loéatleon of cutter, selector and scanner should be
such that when) the spot just enters the beam of 1light, the
brushes should just engage the traliling edge of the selector
switch, @ssuming of course that the paper 1s 1n the correct
positlen relative to the cutter.

The selector switch brush engagement may be variled by
elther staggering the electrically connected segments of the
switch, or by staggering the brushes so that contact may be
made durlng any angle of rotation of the selector switch from
0 to 270 degrees. The maximum angle of brush engagement 1s
determined by the dlstance between the spots and the distance
between a spot and the printing between the spots 1f such
printing 1s present, If, for example, the distance between the
spots 1s A and the distance betweon & spot and the nearest
printing is By the Maximum angle of selector switch contact
should not exceed 300 B degrees, 'The most desirable sciéstor

-13-
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switch adjustment can be found only under actual operating
conditions. It 1s suggested that a 30-degree angle be tried
first and that the operation of the equipment be observedd
Subsequently the selector switch should be adjusted to give,a
larger and a smaller angle of brush engagement, to determine
the conditions most suitable to the particular applicatiend

(27) Adjustment of Basic Paper Speed

The basic paper speed should be adjusted sothat 1f the
varlation in paper speed with relay I closed permanently is
A, and the correct paper speed 1s B, the maximumypaPer speed
with relay I de-energized should preferably bé B + 0.5A.

(28) Color of Spot

To determine if the color of the spet™ds suitable, test
as outlined in paragraph 25, It 1s preferable to use a spot
contrasting the paper as much as possible,as described in
paragraph 12, If the color differentiad,is high it will be
found that operation 1s obtained €ven with the lower potentio-
meter Pl in position 100, The spot eolor cannot be used if
operation of the relay is not ebtalned when the equipment is
tested according to paragraph,25s

VIII - Pinal Adjustment

(29) (a) Lower Poténtiemeter:

With the machine not in operation turn potentiometer
P71 until relay,l 48 de-energized., Observe potentiometer
position Pq7 min.N With the machine in operation turn
potentiometer 43, Clockwise until relay I fails to oper-
ates Observelthl® position of the potentiometer Py max.
For final ad@justiment use a potentiometer adjustment mid-
way between P;jmin. and P; max.

(b} Upper Potentiometer::

Ad jugt the upper potentiometer P, to give a time of
relay operation which gives most accurate register con-
trol.%.By turning the potentiometer elockwise the time
during which the relay remains closed 1s increased,

IX - Testing

(#0) General Tests

If the equipment fails to operate properly first re-
place all tubes to see that no tube is defective., Meas-
ure the a-c, line voltage to see that it never varies
more than 10 per cent from the voltage rating given on
the name plate. Make sure that the scanner and the con=
trol cabinet are grounded,

~Lhw



(31) Special Tests

(a) A-C Voltages

With rated voltage applied to the equipment the a=-e%

voltages with tubes inserted in their sockets should be within
the following limits:

Volts
Leads Max, Min,
16-11 200 180
18-20 116 106A
11-17 2.55 2.45
2l1-22 2.55 2.45
5-6 2455 2.45
9-8 2,4 2,25
8- 5¢5 5l

(b) D=C. Voltages

With a voltmeter having a resistance of 1000 ohms per

volt measure the d-c, voltages which,sheuld be within the

following limits:

Vodlts
) IJeadS MaX'o Mino
3-20 150 130
20-19 | 140 120
2=3 70 60

(32) Trouble Shooting

-

(1) Relay I does hot
operate

(2) Relay I remains
closed regardless of

(a)
(b)

(c)

(a)

adjustment of potentio-(b)

meter Pj.

pl5~

(c)

Replace the #2 WL=629 tube

Measure the voltage across
11-28. This voltage
should be approximately
190 volts. If there is no
voltage check relay coil
for open circuit,

Connect a clip lead .be-
tween 11 and 25. "If relay
operates now, the circuit
for the #1 WL=-629 tube-is .
defective or the #1 WL=629
is defective.

Replace the #2 WL-629 tube

Check to see that circuit
27-25 1is not open.

Check resistor 11-28
to see that it is not open.
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(d) Test capacitor 11-20 to gee
that 1t 1s not short-cire
culted.

(3) The #1 WL-629 tube (a). Replace the 57 tubes
glows continually
regardless of adjust- (b) Make sure that groundscon-
ment of potentiometer nections are properly made.
Ps.
2 (c) Check circult 4=29 to see
that it 1s notsepen.

(d) Replace the #1 WL-629 tube,

(4) The #1 WL-629 tube (2) Replace the/#1 WL=629 tube,
does not glow with : ; ‘
potentiometer P, (b) Replace the 57 tube,

in position O,
(c) Make sure that connection
10=11 is closed,

(@) Test the capacitor 11-20 to
See that 1t 1s not open~cir-
culted.

(e) Check circuit 19all to see
that it 1is not open-circuit-

ed. ‘

(5) The sensitivity Ms (a) Replace the phototube.
© lower than when i
equipment tas or- - (b) Replace the 57 tube.

iginally installed. )
(c) Replace the lamp.

(d) Make sure that the ground
connections are properly
made.

X - Spare Tubes and lamps,

(33) It 1s recormmended that the following spare tubes and
lamps besKept in stock.

Recommended Stock for

Description Number of Register Regulators
1 5 10
WL-629 Thyratron Tube : 2 Y 6
57 Amplifier Tube 2 Y 6
8.5-Volt lamp, Style 1014663 2 Y 6
* 6-Volt Lamp, Style 849085 2 4 6

* If type J Light Source is used.

~l6w



XI - Renewal Parts
Type RR-8 Register Regulator without tubesO

34
Style lllé69%.

© -
~ - LS
Description Style No,
5 Prong Socket . 1 073 482 .
Tube Shield 1 073 _478 “
Capacitor 2 MF. 103
Capacitor 2 x 8 MF 1
Rectox Rectifier 43
Relay 884
Potentiometer Dial 0 9 654
Resistor 500 Ohms 943 634
10000 Ohms 895 572
2U00C Chns 1 038 165
500G Ohms (b 860 00k
100000 Ohms 860 002
250000 Ohms . 846 668

Transformer 115/230

50/60 C 1 116 692
Potentiometer 1000 s 1 115 046
200 1 1 038 329
Insulator % 1 115 315

- (35) Scznned

Devg “i\g_ Style No.

Resissor @0 1 018 949
Capacitof 0,01 MF, 1 0x4 540
len: & 849 887
Windo*‘\a~ : gy 991
Ca‘lé‘%ﬁpConnector Complete 7L 405
GridyC 799 907

O |

ol
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Supersedes all previous issues of Price List 18-310 and
Price Supplement 18-310; Price List 18-315 and Price Supplement 18-315;
Price List 18-316 and Price Supplement 18-316. Pricg LisT 18-310

ErFecTive March 28, 1942 WESTINGHOUSE INDUSTRIAL MOTORS AND CONTROLLERS

PHOTO-TROLLERS, PHOTOTUBE HOUSINGS
AND LIGHT SOURCES

(See Descriptive Data 18-310) (For Other Photo-Trollers See Price List 18-312)

SELECTION OF EQUIPMENT

Before recommending equipment for any application, the customer’s problem should be thoroughly understood and
the following information should be obtained:

1. Wistance between light source and phototube.

2. Interruption of 509, of light beam, based on a 113"’ diameter beam, necessary for maxitmum operating distance.

3. Operating conditions such as temperature, dust and weather conditions (indoor or outdoog),

: : { a. Number of operations per minute.

4. Speed of operation. b. Time of single operatio};.

5. Space available for mounting the light source, phototube housing and/or Photo-Troller.

Having obtained above information, consult the charts below to select the proper equipment.\Eor register regulator applica-
tions see Price Lists 18-311 and 18-513. - '

FOR INDOOR USE ONLY

WHEN PHOTOTUBE HOUSING s REQUIRED
LiGHT {When spoce is not available for mounting PHOTO-TROLLER afpoint of operation)
SOURCES
l Use Type A Phototube Housing for General Purpose — UsgType B Phototube Housing for Splash-proof Purposes
r WP TO 207
r ““““““ m Type RX-For instantaneous operation
TYPEF PHOTO. HOTO o
Gonoral s, Jmouen  Type RXT-For use where TUME DELAY before operation of relay is required
Purpose OVER 20’ AND UP TO 4o’
to operata '::-:"?:::'_“'_‘—:‘_": i Type{RX-1-Reminstantaneous operation
Photo~ or
';f’:f;',;' u:,:i.'éﬂ oo, Type RR--For Hi-speed Lock-in operation
or <
TYPED WHEN PHOTOTUBE HOUSING IS NOT REQUIRED
General _ RTow N Type RX<For instantaneous operation
Purpuse r --------- g2 or
h‘;:’:r"f'ﬁ == Type RXT=For use where TIME DELAY before operation of relay is required
voltage
Hovais | gl OvERE AvD UPTO M =
r —————————————————— ( §g Type RX-1-For instantaneous operation
\ e
TYPE L UPTO 228 e
Pulsating ilioniuiutasadn ke audeiersdui Mtalutednd Type RX-2 can pe used only with Type L light source ——=—==== = w==-g ]
Light giving necessary pulsating light 23
20 FT. 40 FT. DISTANCE BETWEEN LIGHT SOURCE AND PHOTO.TROLLER OR PHOTOTUBE HOUSING 225 FT.
FOR OUTDOOR USE ONLY
LIGHT
SOURCES
1 i Normally Furnished without Phototube Housing — If required, refer to the Company
UP 30 30/ o
TYPE E ol et § §§ Type RX-3-For instantaneous operation
_UPTO 228 o
TYPEL sz T T T rm ooz 2. Type RX-2-For use with pulsating light source only o= oo oowmsroITTT ;5,5_
0 FT. DISTANCE BETWEEN LIGHT SOURCE AND PHOTO-TROLLER OR PHOTGTUBE HOUSING 225 FT.
PRICES: See tables on page 2 for prices and ordering information.
Prices are subject to change without notice.
Westinghouse Electric & Manufacturing Company w.2

East Pittsburgh, Pa.
Org. B, Y, Cust, U only
EveEry House Neeps WESTINGHOUSE
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Pace 4 WESTINGHOUSE INDUSTRIAL MeoTORs AND CONTROLLERS

PHOTO-TROLLERS, PHOTOTUBE HOUSINGS AND LIGHT SOURCES—Continued

PHOTO-TROLLER CONTACTOR POWER CONSUMPTION, DIMENSIONS AND W TS
RATINGS —— e —E e
APPROXIMATE
Rarisg PeEr POWER APPROXIMATE
Contacts CoxtacT A-C. CexsumprrioN OVERALL
Provided Warrs Divexsiovs PPROXIMATE
) . Iy Incres SUIPPING
Amps. Volts Type 60 CycLes OvLy WEIGHT,
Without | With Lus.
20. 110 A-C. j.,i;:ht Light
One I 12. 220 A-C. Sourse | Source || wWidth h
Normally 7. 440 A-C.
Open 2. 125 D-C.
L 0.7 250 D-C. RX
10, 110 A-C Indoer SY 22 -
One 6. 220 A-C RX
Nermally 3. 440 A-C i -1 ’
Closed ] 1. 125 B-C _ Indoor 53 22
' 0.4 250 D-C RY2
{30. 110 A-C. Indeor 51 22
Twe J 20. 220 A-C. Outdoor 913 45
S| e | e wxs
pen m . =L - 94y 406
Series l 1. 250 D-C. & "
Mazx. Continuous RX-T 5Y 22
N 1y O Carryizn Capacity 0 e — - -
vormally Open-—12 Amps. -
Normally Clesed-- 6 Amps. RR-5 12 60
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CAUTION \
NEVER OPERATE "RIGHT", "LEFT" OR "SELECTOR'@CH UNTIL

A-C. VOLTAGE HAS BEEN APPLIED FOR AT LEAST MINUTES.

IF A-C, SUPPLY SOURCE IS GROUNDED THE ED TERMINAL
SHOULD BE CONNECTED TO TERMINAL 2,

NEVER OPERATE THE TRANSFER SWITC O@ TOGGLE SWITCH
#1 WITHOUT FIRST DISCONNECTING -@. SUPPLY VOLTAGE.
R

IN OPERATING, CARE SHOULD BE HAT THE SCANNER
CABLE DOES NOT RUB AGAINST % IG WEB OR ANY OF

THE ROTATING PARTS OF THE Mi{
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I-DESCRIPTION

1- The type SC-2 Register Regulator consists of a controk
cabinet, scanner, push buttons, d-c. reversing motor, two limit
switches, and a transfer switch as shown in diagram 6-A-9584%

2- Control Cabinet

The main parts of the control cabinet are a pewer
transformer, five tubes, one impulse transformer,%and various
Rectox rectifiers, resistors and capacitors. The_purpose of the
RCA-83 rectifier tube is to supply d-c. current g£o%the d-c. revers-
ing motor field. The two WL-632 thyratron tubes” arg used to
supply and reverse the armature voltage of the Peversing motor,
and the two KU-627 thyratron tubes operate td&control the WL-632
tubes in accordance with the position of thé%paper as described
later in this instruction book.

% - Scanner

The scanner consists of a_synehhronous motor with a
lens assembly, lamp, WL-735 phototubewand RCA-57 amplifier tube.

4- Selectors, Push Buttons and Tpansfer Switch

» The Selectors are usedWtoWswitch from "Automatic Control”
to "Manual" Control. "Manual'l gomtrol is obtained from the push
buttons. These operationg may be’ controlled from either of two
push button stations which are conveniently located on the wind-
ing machine.

The transfer gwitch, which reverses the grid polarity,
of tubes No. I and IV Is used to change the direction of rotation
of the d-c. motor armatu¥e when toggle switch No. I is operated
from "UP" to "DOWN" position or vice versa.

5- Limit Switches

The parposge of the limit switches is to disconnect the
motor if' the reel carriage reaches the mechanical limit position
of its travgd,



II-OPERATION

Referring to diagram 6-A-9584, it will be seen that the
synchronous motor in the scanner is connected to terminals/fle,
13, 14 and the lenses, therefore, have a definite positionWin
relation to the a-c., voltage wave, and also the position of the
light beam from any particular lens has a definite phase relation
to the supply voltage wave. When a light beam intercepts #he
edge of the paper or the line printed on the paper, she illumin-
ation on the phototube 1s changed and through they,RCA#5T7 amplifier
tube an impulse is therefore produced in the secondaryswinding
of' the impulse transformer. Conseguently, the peint “en the a-c.
voltage wave where this impulse occurs depends up@n)the position
of the printed line or paper edge relative to theWe€nter of the
light circle on the paper produced by the rotating lenses.

7= This impulse is applied to the grid edrcuit of tube
III, and this tube, therefore, will break dewn and conduct cur-
rent earlier or later in the a-c. voltage wave, dependent upon
the position of the paper. By means{ef ‘s phase-shifted, recti-
fied a-c. grid control circuit consistlhg Of capacitor 41-42,
resistor 42-45 and a Rectox rectifiber 39-4%2, tube II is caused
to break down at a definite point ony,the a-c¢., voltage wave,
corresponding to approximately 90idegrees delayed phase angle.
Resistor 43-49 is connected in the g¥id circuit of tube II, so
that tube II cannot break down_dfguring that particular half
cycle tube IITI is already conducgting current. By means of this
circuilt, selective operatiemofl tube II is obtained as a function
of the position of the paper, i.e., tube II will conduct current
or will not conduct currentf{dependent upon the position of the
paper relative to the light“egircle.

8- Tube II appliés/vieltage to resistor 22-A-49 so that 22

is negative in relatien(te 40, with the toggle switch thrown to

the "UP" position, if clrrent flows through tube II. If no current
flows through tubeqllnthe voltage from 49-40A is applied across
22-40 and lead 22(isWpositive in relation to lead 40. The voltage
across 22-40 isgapplied to the grid of tubes I and IV so that tube
IV conducts current when 22 is positive and tube I conducts cur-
rent when 22 s negative,

9- From’ the diagram will be seen that reversal of voltage
across apmature Al-A2 will result when current is transferred
from tadbe™dL to tube IV, and consequently the direction of motor
operaftionn 19 reversed. The motor armature rotation should be
clockwifse ,fas the motor is viewed from the end opposite the shaft
extensionfwhen tube IV conducts.



III-INSTALLATION

10-Mounting of Cabinet

Mount the cabinet (when not already built into the
winder) at least 2 inches from a wall so that sufficient ventila-
tion is obtained. Do not cover up the large hole in the bgttom
of the cabinet. This hole is used to ventilate the cabinet.
Mounﬁ tge scanner according to information given in drawing
2-A-4273.

11-Mounting and Location of Scanner

As shown in drawing 2-A-4278 the scannemymounting and
location depends upon the type and color of the, material being
controlled, as well as the arrangement of theWprlinting on the
material. One of ©mbinations No, 1 to No.“$0, as shown in table
I of Drawing 2-A-4278 should be used. To™fac®litate the selec-
tion of the correct combination, a summary 1S shown in table II
of Drawing 2-A-4278, From this table Wwdillwbe seen that the equip-
ment can be used to register according \towa dark colored 1line
printed on light colored paper or lightacolored printed foil or
cellophane. The equipment may alsg@ be,arranged to control the
position of the edge of paper, fodl“ew cellophane of either dark
or light colors. Before using Table No. 2 of Drawing 2-A-4278
the following facts must be knownyg

1 - Whether 1liné ceontedl or edge control 1s to be
used.

2 - Type of matégidl (foil, paper or cellophane).

3 - Color of material (Dark or light).

4 - Arfangement of printing on either side of the

limeNor near the edge if edge control is used.

To illustrate theyuse of table No. 2 examples are shown as
follows:

1) Line Control.

2) Foil printed light colors.

33 Dark line color.

4) Light-colored printing on either
side of line but no dark-colored
printing within 3/4" on left side
of line.

Selected Combination: 4

A - Conddtiens: (

B - Conditions: (1) Edge control.

(2) Dark-colored paper.

(3) No light-colored printing
within 1/8" of right edge.

Selected Combination: 16
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In selecting the various cambinations for edge control it should
be noted that best results are obtained if the combination with
the lowest number is used.

12- When the correct combination is selected accordingyto
table No. 2 of Drawing 2-A-4278, proceed to arrange the scanner
as shown in 2-A-4278 as follows:

(1) Operate scanner switch to "Dark" or "light"
position as specified in table No. &,

(2) Mount as per position A or B.

(3) Opcrate toggle switch No. 1 on cdntred panel
1" ] % 1"
to 'UP or 'DOWN' position.

(4) Locate scanner in locations 1, 2%or 3.
(5) Cover roll with matcrial a$ Specified.

15-Connections

Make external connections using wirec with 1500 volts
insulation as shown in diagram 6-A=~9584. Make sure that the
a-c. frequency is withlin 3 per cent of rated frequency. Measure
the a-c. voltage and connect thg, lIdnk between terminal 62 and
either of terminals 58, 59, 604 6%,as outlined in the table in
diagram 6-A-9584 so that thema-¢./line voltage does not exceed
the terminal rating. If ghe a-c. supply source 1is grounded, the
grounded side must be conneeted to terminal 2. Do not use the
series field on the d-c. mevewsing motor. Connect terminal 15
to a water pipe by meangmef™a No. 10 copper wire, and connect
terminal 15 to the mountingwstrap on the machine to which the
scanner 1is assembled.gwMak€ preliminary connection of jumper 11
attached to the right hdnd side of the 10-inch resistor tubes
mounted at top rearfyofwmthe panel so that no sections of the re-
sistor tubes are ghorg, circuited, and change later if necessary
as outlined in ‘paragraph 20 of these iastructions, A 2-pole
fusible line discoennecting switch or safety switch should be pro-
vided which ig readily accessible to the machine operator,

Line fuses of MW5-amperecapacity should beg installed.
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IV-PLACING INTO SERVICE

14- Preliminary Tests

Place the tubes in their sockets. Turn selector switch
to "MANUAL" position. Operate toggle switch No. 1 on the control
panel to the position as outlined in paragraph 12 and operéate
the transfer switch to the corresponding position. Jdmspect the
scanner to see that the lenses are clean and thatythegmotor
shaft is turning freely., Remove the shipping wedgeytfrem the
cathodes protection relay. Close the a-c. supplygSwiteh and after
5 minutes, check to see that voltage 1is applied (t@ the anodes
of the WL-632 tubes by operating either the righthé&nd or left
hand push buttons and noting the presence of @ glew in one of
the WL-632 tubes. While the synchronous motorwis running dis-
connect the a-c. supply voltage and measurg the time required for
the motor to reach standstill. If this time,is less than 8
seconds, there 1is too much friction in thewmotor bearings and
the motor bearings should be cleaned {or réplaced. Inspect the
tubes to see that the filaments are glowing with a red glow,
and observe that the lenses are rqtating in direction as speci-
fied in table I of Drawing 2-A-4278NVvI¥ewing it from inside the
scanner case¢ when the door is opens,. Check to see that the d-c.
reversing motor field 1is supplied with voltage by observing that
there is a bluish glow in the RCA%g3 rectifier tube.

. Throw the "ON-OFF“mtoggle switch on the scanner to the
"OFF" position.

Place a represecntative piece of the material, free of
printing or dirt, on thearoil below the scanner and turn the
potentiometer dial to position 100, The sample material used
for this test must bemkept as clean as possible., There should
be a bluish glow in (tub€ II and no glow in tube III. If there
is a glow in tube REIIy4the scanner is not properly aligned in
relation to the r0lly, the ground connections are not properly
made, the matenrnialyis dirty, or it is loose on the roll.

It ig important that tube III does not glow with plain
material placed on the roll, although it will be necessary in
some cases #(1f the material does not have a plain appearance)
to reduee th€ potentiometer dial setting. In cases where this
is necgssaryynote the potentiometer dial setting and do not
exceed this“walue when operating the equipment.

15- Operaption of Tubes

To test the operation of the scanner and tubes II and
1IT, place the material in its normal position beneath the scan-

neér, Turn potentiometer to position 100, Place the line or
gdge in the approximate diametrical center of the light circle
ahd move to left and right. Observe tube II which should be "ON"
as indicated by a bluish glow or "OFF'" approximately within the
regions as indicated by Fig. 1 and 2 of Drawing 2-A-4278. It
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will be noted that tube II will be on or off if the line or
edge 1s moved slightly away from the diametrical position. It
this "ON-OFF" position is not approximately in the diametri€al, po-
sition, the location can be changed by turning the lens holder
slightly in relation to the motor shaft, although this should not
be necessary because adjustment of the lens holder has been made
at the factory, and the correct position of the lens holde# 1is
indicated by a mark on the motor shaft opposite a mapk on the
lens holder bushing.

It may be found in some cases that moregpeints of con-
trol exist than are shown in Fig. 1 and Fig. 2 of [Drawing
2-A-4278, By turning the potentiometer towarddyzewé this con-
dition can be eliminated.

By observing tube III it will be sSeemythat when the
line is moved in the direction of travel of'Sthe light beam or
rotation of the scanner lenses nearest thephototube the glow in
the tube will decrease, and when the {dinefis moved away from the
diametrical position opposite to the trayel of light beam or
rotation of the scanner lenses the@glow,will increase.

In Fig. 1 and Fig. 2 of Drawing 2-A-4278 is shown the
range of the control zone. If the I¥fie 1s located outside this
zone the equipment will not operate to bring the line back to
the normal control position.

16- Adjustment of Toggle Switch No. 1

The position of "foggle Switch No. 1 determines the di-
rection of rotation of She “synchronous motor in the scanner.
Viewing the lens assembly farom inside the case with the door
open the lenses will grotate counter-clockwise with switch No. 1
up, and will rotate €loékwise with switch No. 1 down. Switch
No. 1 should be in4a pesition as shown in table No. 1 of Drawing
2-A-4278.

It should be noted that the a-c. supply voltage must
be disconnected amd the motor must come to standstill before
switch No., 1 Is operated. If switch No. 1 1s operated while
the synchronous motor is running, the direction of rotation of
the motor widl/not reverse.

When this equipment is installed on a winder prior ta
shipment all external interconnections have been properly madc
and the“machine has been tested, therefore no changes in external
wiring should be mad¢ unless proper operation cannot be obtained.
Paragraphs 17, 18 and 19 are included for this purpose.

17 Connection of Motor Field Leads 5-6

The equipment has been tested after having been mounted
on the winder machine and the connection of the motor field leads
should be correct. In order to make sure that this 1s the case
proceed as follows:



Open the a-c. switch, operate selecter switch to
"MANUAL" position and operate the transfer switch to same posi-
tion as toggle switch No. 1. Close the a-c. switch and pldace
the material with the line or edge within 1/8 inch of the
diametrical center of the light circle. After the cathode
protection relay closes, operate the selector switch to the
'AUTOMATIC" position., If, in doing the above, the control®equip-
ment operates to shift the line or edge to another peint not at
the approximate diametrical position, the leads 5¢ands®t)should
be reversed. Operate the selector switch to "MANUAL' mclose the
line switch, wait for the cathode protective relgyptovclose.
Then close selector switch to "AUTOMATIC", and repeat the above
test. The position of the paper should now be“maimtained within
a 1/32-inch range, and the mill roll control amotdr will rapidly
oscillate back and forth.

13- Adjustment of Limit Switches

With the transfer switch in{the (same position as
toggle switch No. 1, "inch" motor alongWunder manual control
by operating the "LEFT oi "RIGHT" @ush button until one limit
switch is opened. If opening thg 1Imit“switch does not stop
motor travel, interchange connectiens to the 1limit switches.

19- Left, Right, Push Buttons amd Mutomatic-Manual Sclectors

Two push button sga@tions/ are provided which give full
control of the equipment £rom two conveniently located points
on the Winder,

) Tge se%ector ﬁwitch places the equipment under either
AUTOMATIC® or 'MANUALF gomtrol, depending upon the relative
Bosition og the selegtorssd If the selectors are set for
AUTOMATIC  the equipment is placed under automatic control,
with the "LEFT" andy, REGHT" push buttons permitting manual con-
trol to bring thelline or edge to the normal operating position.
I the selectors’ ake set to the manual position, only manual
control can be_obtadined. If manual control only is desired for
any continuedfruny the scanner should be moved so that the light
circle falls entirely on the rubber roll.

Thef equipment can be placed under "AUTOMATIC" control
or "MAMNUABY control from either push button station.

With the selector switches set for'MANUAL"control,
overatethe push buttons and observe the operation of the motor.
If necessary, interchange connections between right and left
push buttons, to make the paper move to the right or left when
wiewing it from the finishing end of the winder.

20=" Connections of Jumper 11 to Resistor Terminals

The two 10-inch resistor tubes mounted at the top of
the panel are connected in series with the motor armature. By
short-circuiting part of these resistors it is possible to in-
crease the response of the reversing motor. It should be noted

-8-



resistors be short-circuited as this would damage the WL-63%2
tubes, The machine has been previously operated and the cgg:z?s

that under no circumstances should more than two sections«of;ii:>

tion giving satisfactory torque has been indicated and left) th
connected. However, 1f different response or rate of conne n

is needed jumper 11 may be connected to a different resistor
terminal.

4
21- Reconnection of Scanner for Light or Dark Operatdo
As shown in drawing 2-A-4278 the scanner ch should
be operated to "DARK" or "LIGHT" position as indfcated in table I.



V-ARRANGEMENT OF PRINTING AND COLOR OF MATERIAL

22 - Arrangement of Printing

In Table I of Drawing 2-A-4278 are shown different
arrangements of the printing. The following general rules ap<
ply:

A- Line Control

(1) The color of the line must be considerably
darker than the color of the materialy

(2) The width of the line must not be 1l€sg
than 1/16 inch.

(3) The width of the line may be moréythan 1/16
inch, for example a printed border 1 inch
wide may be used for registery,since opera-
tion is obtained from the ng@rest edge of
printing.

(4) There must be a 3/4-inch $paee on one sidec
of the line within whieh™space there is no
dark printing.

(5) The line may be loc8ted 1/8 inch distant from
the edge of the mdtegrlal provided the roll is
covered with the material,

B- Edge Control

(1) The color of whe ' material may be¢ either dark
or light.

(2) If the €oler”is dark and dark edge control is
used®there /must be no light printing within
1/8 #néh of the edge.

(3) Ifd8heNcolor is light, and light cdge control
¥8"used, thcre must be no dark printing within
1/8 dach of the edge.

25 - Color (of Matesrial

A& -,Line Control

When dark line control is used, the color of the
material must be either white, yellow, red, pink, light
green or light blue, or any combination of light colors.
The line or printed border should be either black, dark
blue, dark green, brown or any combination of dark colors.
It should be noted that foill appears dark to the phototube.

B-~Edge Control

The material may be either dark or light-colored pro-
vided the roll is covered with a contrasting color as outlined
in table I of Drawing 2-A-4278.

-10-
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VI-ROUTINE QPERATION
24 - Adjustment of Potentlometer

Check to see that the "ON-OFF" toggle switch on the
scanner 1s thrown to the "OFF'" position.

It will be found that 1f there 1is sufficient contrast
between the paper color and the color of the line, the equipment
may operate satisfactorily with any potentiometer adjustment
between O and 100. However, if 1t is found that tube ATI glows
with plain material beneath the scanner, as described in para-
graph 14, the minimum potentiometer dial setting at which the
glow occurs should be considered the maximum dlal getting.

In order to determine approximately theWbest operating
position, place the material in its normal position, when the
web 1s not unwinding or the machine 1s not @dn%operation. With
the potentiometer set to the maximum dial pesition, the line or
edge should be maintained in the approximate dlametrical center
location of the light circle. Turn the ‘poteritiometer dial
slowly toward O until operation becomeSherratic (minimum dial
position), then turn the potentiomgter\dfal to a position mid-
way between the maximum dial positlen™and the minimum dial posi-
tion., If erratic operation 1s notfobtalned at O setting, use
0 as the minimum dial position.

On some applications whewre”there is extremely large
contrast between roll and/osz,lide Jéolor and the color of the
paper, for example on edge contrel, 1t will be necessary to
throw the "ON-OFF" toggle“swdtch on the scanner to the "ON"
position and, with the switeh in this position, determine the
maximum dial setting and,best operating position,.

25 - Starting
A - Starting fnomyComplete Shutdown

(1) Make“sure that the transfer switch 1s in the
same, position as togzle switch No. 1.

(2) Closg linc switch.
(3) Wait for cathode protective rclay to closeg.
(4 Operate "select" or switch to "AUTOMATIC" control.

8 -\Stérting from "MANUAL" Operation

(1) Operate "Selector' switch to "AUTOMATIC" control,

26\ - Stopping
A - Stopping for Prolonged Shutdown

(1) Open line switch.

- 11 -



(2) Operate "Selector" switch to "MANUAL" control.

B ~ Stopping Temporarily O

(1) Operate "Selector" switch to "MANUAL" contro]()
27 - Transfer Switch

If toggle switch No. 1 is operated from "UP" to "BOWN"
position the transfer switch should be operated corr ndingly.
Never operate these switches unless the line swit %een
operated to disconnect power to the equipment. \

-12-



VII-TUBES TESTS

. TO TEST TUBES I AND IV THROW THE TRANSFER SWITCH TO THE "up" O

“ POSITION,
28 - (A) Replace tube I if this tube fails to glow when tu(){
glows,

Replace tube I if this tube glows when tube II dd€s not
glow, %
(B) Replace tube IV if the tube glows when Qﬁbqgg glows,
or if tube IV fails to glow when tube I@ not glow.
(C) If tube II glows continually regardle the position
of the line, first check potentiometer justment per

paragraph 24, then replace tube I RCA-57 tube 1in
the scanner and the WL-735 phototwibe,yone at a time,

(D) Replace the RCA-83 tube 1if thefv ge across 5-6 1is
less than 190 volts.

VIII-SPARE TUB

29 - Keep the following spare tu stock:

1 - RCA-57

k RCA-33 (b
2 - Ku-627
2 - WL-632 &
1 - WL-735

—
I

S

- 13 =



50 -

51 -

52 -

IX-SENSITIVITY OF CONTROL

As outlined in paragraph 16 the equipment will maintain ghe
paper in an oscillatory condition within a 1/32-inch range
when the web 1s stationary. If this condition is notfob-
tained, the cause may be either in the scanner and eleegtpical
circuits or in the mechanical characteristic of the mill roll
shifting mechanism.

To check the scanner and the electrical equipmestt _disconnect
the chain to the reversing motor and make the metor reverse
by moving the paper with the line slightly relatiwe to the
light circle about the diametrical control pGintt If 1/64-
inch movement of the line causes reversal offtheé motor, the
scanner and the electrical control is in geodwcondition. If
more than 1/64-inch movement is requiredycheek:

(a) Synchronous motor for friction pe# pawagraph 14.
(b) Potentiometer adjustment per pdrageaph 24,
(c) Tubes per paragraph 28.

If the equipment tests satisfadtorily according to paragraph
51 but does not meet the reeauirements outlined in paragraph
50, mechanical adjustments are needed on the mill roll
shifting mechanism to elimdnate any lost motion between the
reversing motor and the papew, carrying roll and paper support
roll. First check ald™ehalins to see that they are not too
slack and take up ald 1lost motion in linkages and worm
screws. To test the méchanical equipment move motor shaft
by hand until papser ®old moves., Now tura the motor shaft

15 mechanical degrees dn the reverse direction. This should
cause the paper rold o move in the opposite direction. If
this condition i® net obtained there is too much lost motion
in the mechanical Gonnections, and this condition must be
improved befofig suCcessful register control will result.

It is alsoyimpertant to check the operation of the motor

over the entine operating range of the paper roll between

the two 1imist switches to make sure that there is no ex-
cessive_fmigtion in the mechanical linkage at any point with-
in thé¢ opgrating range.

34 - Af'terNthe stationary tests in paragraphs 30 to 33 have been

mad€ the register control should operate satisfactorily at
Yow paper speeds, for example 100 feet per minute. As the
speed of tne paper 1s increased eventually a point may be
reached wherc the variation in the position of the paper
expressed in incheés per second exceeds the rate of correc-
tion, and obviously, under these conditions, satisfactory
regulation will not rogsult. Assuming that, for example,
the rate of correction is 1/4 inch per second

-14-



and that the paper roll is wound so that a variation in paper
position of 1/4 inch is obtained in 5 feet of paper, it is a
parent that the maximum paper speed for which the regulator
maintain the position of the 1line is 300 feet per minute,

the rate of correction is increased or 1if the variation offYpaper
position for 5 feet of paper is decreased the maximum opera g
speed will increase in proportion.

-15-



A-WHAT TO_DO IF EQUIPMENT DOES NOT OPERATE PROPERLY

35 - General Tests

(a) Remove ground connection to terminal 15 and remove cable
plug from scanner, Test resistance between terminal 15
and ground. This resistance should be 5 megohms or more.

(b) Measure the voltage across terminals 5-6., ,This voltage
should be 190 volts or more,

(c) Check to see that all tube filaments areszh®ated when
the a-c, voltage is supplied, and thatf tiiewcathode
protective relay is closed.

(d) Test to see if the a-c. supply source,is grounded. If
grounded connect the grounded side t¢ terminal 2.

36 - A - D-C MOTOR DOES NOT OPERATE

Tests (1) Measure voltage betweenw7 and &. This voltage
should be 110 vpltsWa-e. or more, If no volt~
age check circult, from 1 to 8.

(2) Measurc d-c. v©lbage across 5-6 (190 volts or
higher) and maike sure that motor field is mag-
netized.

B - TUBE I DJES NOT GONDUCT®CURRENT WHEN TUBE II CONDUCTS
CURRENT WITH TRANSEER SWITCH IN "UP~ POSITION.

Tests (1) Make surénthat the push buttons and limit
swipches are closed.

(2) MeAdsure with d-c. voltmeter with resistance
100 _ohms per volt, the d-c voltage between
40%and 22. This voltage should be at least
80 volts. 22 should be negative,

(3).Replace tube I,

C_ - TUBE®IV DOES NOT CONDUCT CURRENT WHEN TUBE II DOES NOT
CONDUGT CURRENT WITH TRANGFER SWITCH IN "UP" POSITION

PE s s (1) Make sure that the push buttons and limit
switches are closed.

(2) Measure, using d-c. voltmeter with resistance
1000 ohms per volt, the d-c. voltage between
40 and 22. This voltage should bs at least
80 volts.

(3) Replace tube IV,
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D - TUBE II DOES NOT CONDUCT CURRENT WHEN TUBE III DQES NOT
CONDUCT CURRENT

Tests (1) Replace tube II.
(2) Check voltage between top connection of tube
II and the filament terminal 49, This voltage
should be approximately 220 volts a-c,

E - TUuUsE II BREAXS DOWN CONTINUALLY

Tests (1) Replace tube II.
(2) Check continuity of grid circuityt9-43-44-GRID.

(3) Measure d-c. voltage across 43-%i which should
be approximately 49 volts.

(4) Measure the d-c. voltage dckres$ 15-17 which
should be approximatelg, 150 volts.

F - TUBE III DOES NOT BREAX DOWN

Tests (1) Replace tube III.

(2) Measure the a-c._voiltage between 51l-and 49,
which should befapproximately 220 volts,

(3) Replace theg RCA-57 amplifier tube and the
WL-725 photetuibe.

G ~ REGULATION IS UNSTABLE

Tests (1) While ghel.synchronous motor is running dis-
connegct the a-c. supply voltage and measure the
timeyreguired for the motor to reach stand-
stF11N, If this time is less than 8 seconds
there is too much friction in the motor bear-
ings,and the motor bearings should be cleaned
orereplaced,

(2 Adjust the potentiometer as outlined in para-
graph 24,

(%) Replace the phototube and the RCA-57 amplifier
tube.

(4) While the winder is operating, adjust the anti-
hunting potentiometer to reduce hunting. Once
this adjustment is made, it should not be
changed.

-17-



XI RENEWAL PARTES

37 -~ Type SC-2 Slitter Regulator without tubes, S¥ 1186447 <::>

e
Description Style No.
large, 4 prong socket . . . . . . . . . . . . 793 20
Small, 4 prong socket . . . . . . . . . . . . 1 0 57

Capacitor 2-2-2-1 . . . ., .
Capacitor 2 x 4 e e
Capacitor2 x 0.1 . . . . .

588
"':).FEHJ
ano

.. \ 995
@ . 3@8
o (ig>&<6 b2

Resistor 23 ohms . . 775
509 ohms . . 634

5000 ohms . . 382

1000 ohms . . . . . . . . 952

20000 ohms . . . . . . . . 633

30009 ohms . . . 117

50000 ohms . . . . . . . €69

1/4 Megohms. . . . . . okl

1/2 Megohms, . . . 5 667

5 949

Potentiometer, 1/2 Megohms. 6 591
ES)

5 Megohms. . . . \ .

Potentiometer, 20300 ohms . % . 696
- Potentiometer Dial . . B 869 654
D.P.D.T. Switch . . 3\-; A 966 576
Rectox Rectifier . @ . . 971 560
Cathode Protectige el e e e e e e e 1 156 007
Impulse Transfor Q’\; e e e e e e e e e e 1 070 38¢
Power Transfor 5 Volt 60 Cycles., . . . . 1 091 021
2% ohm resistor e e e e e e e e e e e 943 775
3 Unit Ty i ushbutton station . . . . . . 1 159 420
lector switch assembly. . . . . . 1 032 G40
button unit e e e e e e e e 1 169 5¢2
Lim iteh e e e e e e e e e e e 850 689

(see I.L. 1865)
Type SK Motor . . . . . . . . . . . . ... 1 034 615
¢ Front bearing . . . . . . . . . . . 752 €72
Rear bearing . . . . . « + « . . . 637 440
2 brushes in one se e e e e 761 508
Commutator Similar to . . . . . 770 248
except slot for wire 2¢20
(1) One set coils . . . . . . . . . 771 267
(2) One set compound coil e 771 283
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RENEWAL PARTS (Continued)
38 - Scanner without Lamp and tubes S# 1186448 O

Description Style ‘o.’

Synchronous Motor 954 512
Lens Mounting . . 190‘517
1 260

. e
e e e e e e e e e

Lens e e e e e e e e s e e e e e e e s
.. .

. e

D.P.D.T. Switch \ 966 576
S.P.o.T. Switch (b 919 068

6 prong socket e e e e e e e e e e 1 040 566
4 prong socket e e e e e e e e e . 1 O4ko 567

Resistor, 5 Megohm 1 01& 949
Resistor, 3,5 Megohm 860 873
Cable Connector . 1 091 132
Transformer Coe e e e e 1 970 391
Lamp Socket 895 95

Tube shield 867 332

Capacitor, 0.0005 m.f.dQ@. e e e L 115 Thh

-10-
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Supersedes lesue
Dnted February, 1937

ReNEwAL Parts Data 4000.9
InsTRUCTION LEAFLET 1931-C

May, 1939

WESTINGHOUSE INDUSTRIAL MOTORS AND CONTROLLERS

Race T

TYPE SK MOTORS AND GENERATORS
Frames F-20, W-204, W-224, W-225 and F-225
{Direct Current, Shunt, Compound and Series Wound)

RENEWAL PARTS DATA

FiG, 2~RENEWAL PARTS OF TYPE SK)SMALL MOTORS AND GENERATORS

RECOMMENDED STOCK OF RENEWAL PARTS

Motors or Generators in 8@ .. .....v.veenneen et 1 5
No. Per
Motor Recommended
Ref. No. Description of Part or For Stock
Generator
1 Armature Complete....... dh. " ... 1 0 1
2 Commutator.......vve oo n. ool 1 0 0
3 Assembled Segments. i h. . ... .... 1 0 0
4 Mica VRing..."0f" .. " ... .. 2 0 0
s Micarta Commutator, Bushing.. 1 0 0
6 Field Coil—Main—(Set) . " .o - .. ... 1 0 1
7 Pield Coil—Commudtating. . " ... ..... 1 0 [
8 Brushholder. ... ./ . T 2 () 1
9 Brushhelder Spoing.... ... .0uv0s Fay 1 1
10 Brush...........00 . iiienn. A 4 8
11 Rocker Ringg®lim, . .00 o oiivnean 1 0 0
12 Bracket—Front with Sleeve Beatmg 1 0 0
13 Bracket—Rear &vith Sleeve Bearmg 1 0 0
14 Sléeve Beaniig—PFront or Rear.. 2 1 1
15 Sl Ring. ... ......... 2 1 1
16 Bfacket—Pront—Ball Bearing 1 0 0
17 Bracket—Rear—Ball Bearing 1 0 0
18 Ball Bearmg-—-Front or Rear 2 2 2
19 Cartfidge. . &. .. .. . 2 0 0
20 Cartridge Cap. . 2 0 0

Parts indented are included in the part under which they are indented.

4 Frames F-20 and 204 use two per motor. Frames 224 and 225 use four per motor.

Printed in U.S.A.

This is a list of the Renewal Parts and the
quantities of each that we recommend should
be stocked by the user of this apparatus to
minimize service interruptions caused by break-
downs. The parts recommended are those
most subject to wear in normal operation, or
to damage or breakage due to possible abnormal
conditions.

This list of Renewal Parts is given only as a
guide. When continuous operation is a primary
consideration, additional insurance against shut-
downs is desirable, Under such conditions more
renewal parts stock should be carried, con-
sidering the severity of the service and the time
required to secure replacements.

ORDERING INSTRUCTIONS

Name the part and give its style number.
Give the complete name plate reading. State
whether shipment is desired by express, freight
or by parcel post. Send all orders or correspond-
ence to nearest Sales Office of the Company.
Small orders should be combined so as to amount
to a value of at least $1.00 net; where the total
of the sale is less than this, the material will be

invoiced at $1.00.

Westinghouse Electric & Manufacturing Company

(Reprint 11-40)

East Pittsburgh, Pa.



RENEWAL ParTs DaTa 4000.9

InstrucTiOoN LeEarFLET 1931-C

May, 1939

WESTINGHOUSE INDUSTRIAL MOTORS AND CONTROLLERS

Pace 2

TYPE SK MOTORS AND GENERATORS -FRAMES F-20, W-204, W-224, W-225 AND F-225
(Direct-Current—Shunt, Compound and Series Wound)

Initial Inspection—After unpacking
the motor or generator, examine it
carefully to see that no damage has
occurred during shipment.  Turn the
shaft by hand to see that it turns freely.
Check the name plate data to make
certain that the rating is correct for the
power supply and load.

Mounting-—The location for motors
and generators not especially constructed
for unusual operating conditions should
be clean, dry and well-ventilated,  If
protecting shields or guards are used,
they must permit a free flow of air over
the machine.

Sleeve bearing machines are ordinarily
designed for operation with the shaft
horizontal.  Unless otherwise specified
when ordering, they are assembled for
floor mounting. If it is desirable te
mount on a wall or ceiling, the end
brackets of the machine should be
loosened and rotated 90° or 180° so
that the main portion of the oil reser-
voir will be below the shaft. When
the front bracket is rotated, the rocker
ring in the bracket must be shifted so
the brush holders will be in their
original position relative to the frame
and poles, and locked in place. If the
adjusting plate has more than one
locking hole, the screw should always
be replaced in the same hole.

Ball bearing machines (grease lubri-
cated) will operate in any position,
For convenience in lubricating, it may
be desirable to shift the brackets or
bearing cartridges to obtain a more
accessible location of the openings.

If desired, the leads may be brought
out on the opposite side of the machine
by bringing the leads out the other
lead hole. The lead holes are the proper
size for threading with a 34’ pipe tap.

Direction of Rotation—he direction
of retation as referred to in this leaflet
is that when viewing the machine from
the end opposite the shaft extension.
The direction of rotation of these metors
is determined by the connections.
Motors and generators with only_orne
locking hole in the rocker ring adjust.
ing plate may be operated in | either
direction of rotation without shifting
the brushes. Generators gwith, three
locking holes in the adjusting ¢plate
are shipped with théybrushés set for
clockwise rotation umlesstorderedother-
wise. If the gener@tor is tolbe operated
in the opposite directioft’of rotation, the
brushes should “be, shifted go the lock-
ing screw will be in{the héle on the op-
posite end of the adjusting plate.

MOTOR CONNECTIONS

Shunt and Compound Wound

Counterclockwise’ Rotation—Connect
the twoWline wirgs to terminals on
startermarked ‘“Line 4+’ and “Line —",
Connect ##A31"" to terminal on starter
magked W\ “Arm’’; connect “F-1" to
tegminaly on starter marked “FLD";
connect ““A-2" to “S-1"; connect ““S-2"
and “F-2'" to terminal on starter marked
“Line—"".

Clockwise Rotation—Comnnect the two
line wires to terminalson starter marked
‘“Line 4" and “Line —'".  Connect
’*A-2" to terminal on starter marked
‘Arm’; connect “F-1'"" to terminal on

INSTRUCTIONS

P1G. 1—TvyPE SK MOTOR OR GENERATOR

starter marked “FLD"; connect ‘“A-1"
to “S-1""; connect ‘‘S-2" and “F-2%to
terminal on starter marked “Line="

MOTOR CONNECTIONS
Series Wound

Counterclockwise Rotation—=Connect
the two line wires to terminals“on
starter marked ‘“Line4" an@ ‘‘Eines"".
Connect ‘““A-1" to terminal on starter
marked ‘“‘Arm’, connect “¥A-2" to
“S-1"; connect *'S-2'’#tonterminal on
starter marked ‘“‘Ling—'4A “When used
without a startesmeonnect ‘‘A-1" to one
line wire; consect A-2""0tg"“‘S-1""; and
connect ‘‘S-2" to the other line wire.

Clockwise Rotation—Connect the two
line wires t@yterminals on starter marked
“Line +'" and, “Lihe —''. Connect
“A-2" togterminal on starter marked
“Arm'"’; feonneet “A-1" to *‘S-1""; con-
nect ‘8.2 to” terminal on starter
marked, ‘‘Line~". When used with-
outfa starter connect ““A-2"" to one line
wire; connect ‘“‘A-1" to “S-1""; and con-
nect¥8-2""to the other line wire.

GENERATOR CONNECTIONS
Shunt Wound

Clockwise Rotation—Connect ‘‘A-2"
to, + line wire; connect ‘‘A-1"" and
“F-2" to the -~ line wire; connect
“F-1" to one terminal on the field
rheostat and the other terminal on the
field rheostat to ‘‘A-2". If a field
rheostat is not used connect “F-1"
to “A-2",

Counterclockwise Rotation—Connect
“A-1" to the + line wire; connect
“A-2" and “F-2" to the — line wire;
connect “F-1" to one terminal on the
field rheostat and the other terminal
on the field rheostat to ‘“‘A-1". If a
field rheostat is not used connect “F-1”
to “A-1",

GENERATOR CONNECTIONS
Compound Wound

Clockwise Rotation—Connect ‘‘A-2"
to the + line wire; connect “‘S-1" to
the — line wire; connect ‘‘A-1" and
“F-2" to *S-2"; connect “F-1" to one
terminal on the field rheostat and the
other terminal on the field rheostat to
“A-2". If a field rheostat is not used
connect “‘F-1" to “A-2".

Counterclockwise Rotation—Conneot
“A-1" to the <+ line wire; connect
“S-1" to the -— line wire; connect
“A-2" and “F-2"” to “S-2"; connect

“BF¥ to one terminal on the field
rheostat and the other terminal on the
fieldf rheostat to ‘‘A-1", If a field
}-heostat is not used connect *‘F-1" to
A-1".

LUBRICATION

Ring Oiled Sleeve Bearings—Motors
equipped with ring oiled sleeve bearings
are drained before being shipped from
the factory. Before operating the motor,
fill each oil well through the over-
flow cup with a good grade of dynamo
or machine oil until the level rises nearly
to the top of the cup. In ordinary
service the motor will run several
months without refilling.

Ball Bearing—Standard ball bearing
motors are properly lubricated when
they leave the factory. In ordinary
service, the motors will run for a year
as received. It is recommended, how-
ever, that a small quantity of neutral
medium consistency grease be added
every four or six months to maintain
an even lubricating condition,

Operation—These motors will operate
satisfactorily on a 189, variation in
voltage and the generators will operate
satisfactorily on a 59, variation in
speed, but not necessarily in accordance
with the standards of performance
established for operation at normal
voltage or speed.

It is desirable to use a starting
rheostat or controller with these motors.
A circuit breaker or line switch with
fuses should be installed in the circuit
between the line and the starter,

With a controller, the motor should
be started and stopped by using the
controller handle. With a starting
rheostat the motor should be started
by using the rheostat handle, and stop-
ped by opening the line switch.

Never start a series motor without
load.

Care—Motors and generators should
be inspected at regular intervals, noting
particularly that all parts are tight and
that the bearings are properly lubricated.

The commutator surfaces should be
kept clean and smooth.  Ordinarily
this will require only occasional wiping
with a piece of canvas. Do not use
emery cloth. The carbon brushes sup-
plied with these machines have been
carefully selected for this particular
service and, for best results, only this
make and grade should be used.

o
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I. L. 3488 A

Type SC-2 Register Regulator

Wiring Diagram
For Further Information, See I. B. 5670-88 A
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Westinghouse Electric & Manufacturing Company

Printed in U.S.A.
East Pittsburgh, Pa.





