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WESTINGHOUSE

TYPE RR=1 AND RR-1A REGISTER REGULATORS

GENERAL APPLICATION

l. The RR-1 rcgister rcegulator is a photo-clectric device
which will opcrate on a momentary change in light ihtensity.
When this occurs, the KU-627 Grid-Glow tubc breaks down and
cnerglzes an auxiliary control relay or control solcnoid.

This auxiliary control dovice will remain cnergized until the
KU~627 anodc circuit is intcrrupted by a cam switch or by

somec other auxiliary control cquipment. The RR-1A rcgister
regulator is identical to the RR-1 except that a relay is
included as part of the equipment.

The register rcgulators may be applied to a variety of
control applications where it is desirablc to operate on var-
lations in light intcnsity of a duration of 1/5000 sccond or
morc,., A typical cxample of such an application is shown in
attached diagram Fig. 1 which shows thc RR-1 Regulator applied
for the control of register cutting of cellophane or othor
material., In this particular scheme, a rotary limit switch is
arranged to interrupt the KU-627 plate current after brecakdown
has occurred. A spot printcd on the material, ora hole punched
in the material may be uscd as the photo-clectric indicating
mcans, while the synchronous selcctor connccted to the cutter
shaft is applied to registcr the photo-tubc impulsc with the
position of the cuttcr,

GENERAL DESCRIPTION

2 The register rcecgulator is mounted in a stcel cabinct

as shown in I'ig. 2. The cquipment consists of two scparate
units; namely the control cabinct and the voltage regulator. The
voltage rcgulator which is assembled to the bottom of the control
cabinct need not be applicd if thc A=C. supply voltagc rcmains
within the 1limits specificd in paragraph 12.

PRINCIPLE OF OPERATION

Se As shown in drawing Fig. 1, thc photo tubec may be con-
nectoed cither between the grid terminal of the RJ-550 tube
marked 31 on the diagram, and lcad 28, or between lcad 31 and
lcad 18. In the first casc the photo tubc switch should be in
the "dark" position, in thc sccond casc the switch should be in
the "light" position. When the switch is in the "dark" position



PRINCIPLE OF OPERATION (Continucd)

the grid voltage of the RJ-550 tubc will become more necgative if
the illumination on the photo ccll is doercascd. This will de-
creasc the amount of currcent flowing through thc RJ-550 tube, and,
provided circult 9-10 is closed thc grid voltage of the KU-627
tubc will be sufficicntly positive to causc the KU~627 to break
down, If thc switch is in tho "light" position, operation of the
KU-627 tubc is obtained if the intcnsity of photo-tube illuminatior
is incrcased.

APPLTCATION DATA

4, A=C. Voltagc Supply

The ecquipment should be operated from an A-C. source
with frequency as given on name plate. If no voltage rcgulator
is applicd, the voltagec of thc a~-c. supply should not vary bc-
yond a range of 106 volts and 118 volts, if conncction is madec
to terminal 12 of the transformer, and should not vary boeyond
111 and 123 volts if conncction is madec to terminal 3. As out-
lincd later in paragraphs 12, it may be necessary to usec the
voltage regulator, In that casc the a-c. supply voltagc may
vary between 100 volts and 130 volts without affcecting the
opcration of the rcgister regulator. It should be nofted that
the voltage rogulator which operates on the tuncd circuit prin-
ciple necessarily has a frequency crror as shown in the curves
of fig. 3. From Pig. 3 may bc scen that the rcgulator output
voltage romains practically constant when the a-c. linc voltage
is waried from 100 volts to 130 volts provided the frequency
remains constant. Although thc frequency of most power systems
remains within a 7 1/10 cycle zone, it is rccommended that definit
information regarding possiblc froquency variations bc obtained
if applications rcquiring closce voltage regulation arc contom-
plated. Whon no voltage rcgulator is used the currcont in lecad 1
of Fig., 1 is 1.5 ampcres, if maximum load currcnt 0.5 ampcres
d-c. is applicd in circuit 7-13. The maximum load is, thercfore,
170 volt amperes. If the voltage regulator is applicd the cur-
rent in lcad 1 is approximatcly 3.5 ampercs, at 115 volts a=~c.
linc voltagc. This incrcasc in line currcent is due to the
rogulator losscs. In order to improve the supply voltage regu-
lation and thus climinatc the voltage regulator, it is rcecommendcd
that separate wires be run from the switchboard to tho register
regulator. If a lighting circuilt is uscd as the power supply,
the line voltage should bo measurcd with and without tho lighting
load on the circuit to makec surc that cxcessive voltage varia-
tions will not be obtaincd.

5. Load Charactcristic

The load characteristic of thce RR~1 Register Regulator
is shown in Fig. 4. At zcro load, the voltage across terminals






5. Load Charactcecristic (Continucd)

7 and 13 of Fig. 1 is approximatcly 155 volts. This is, thcre-
forc, thc anode voltage of the KU~-627 tubc bofore breakdown.

A slight load, for cxample, a d-c, voltmeter will drop the
voltage; and, for incrcasing load current, the load voltage will
decrcasc as shown in Fig. 4. The curve in Figs 4 was obtaincd
with purc rcsistance load. If an inductive load is applicd, it
will be found that the load voltage will be slightly higher than
given in Pig. 4. To prevent brecakdown of the KU-627 tube duc

to induced voltage, a rcctificr should be connceted across the
load tecrminals as shown in Fig. 1, if the load circuit is highly
inductive., Rectox Rectificr Stylc number 716 189 is recommended
for this purposc. Thc RR-1A rcgister rcgulator shown in Fig. 5
is cquipped with a tclephone rclay whoso contacts open when the
KU=-627 tubc breaks down. The capacity of the rclay contacts is
0.5 ampere at 125 volts 4-C. and 0.25 ampere at 125 volts D~c,
If D-C. is used and the inductancce of the load circuit is high,
a2 1 MF Condenscr should be connccted in parallel with the load.
It should be noted that the maximum voltage across terminals

15 and 16 of Fig. 5 must not exceced 125 volts, because a higher
voltage might causc flashover between the rclay contacts.

6« Arrangement of Sclector Switches

The arrangcement of the limit or sclcctor switches de-
pends upon thce type of application., In Fig. 1 is shown thec
arrangement for the control of register on a papecr cutter. The
spot on the paper is here synchronized with the sslector switch
connected in serics with the brake coil. The papcr should be
arranged to travel slightly too fast so that the paper will tend
to advance relative to the cutter. If the paper is thus advanced,
the spot printed on the paper will rcach a position when the beam
of light projected on the photo tube is intcrcepted by the spot
while the selector switch is conducting. This will causc the
KU=-627 tubc to break down and cncrgizc the brake coil., Tho appli-
cation of braking power rctards the paper rclative to the cutter ¢
that the noxt time a spot intorcepts the light bcam, the selector
switch will not be conductive. The sclector switch should, as
shown in Fig. 1, be connccted to the cutter shaft so that the
scleetor makes onc revolution for cach revolution of the cutter.
The seledtor switch should be designed so that the KU=-627 anode
circuit will be opened at lecast 1/10 scc. during cach rcvolution,
80 as to permit the gas in thce tube to deionize, Assuming an opcn
sclector circuit during 1/10 sce. of cach rovolution it is appar-
cnt that the percentage time of brake operation will dcercasc with
increasing cuttcr speed. This condition should be considercd in
applying the scheme shown in Fig, 1. If tho speed of the cutter
is so high that the brake would not remain onergized during a
period sufficiently long to obtain the required action, it
may bc necessary to usc an arrangement as shown in Fig. 5. It
should be noted that the external conncctions shown in Fig. 5
can be uscd with the RR-1 rcgulator shown in Fig. 1.






6. Arrangement of Sclcctor Switches (Continucd)

In Fige 5 thc timing 1s obtained by a sclector switch connected
to terminals 9 and 10. The KU~627 anode circuit is interrupted
by an auxiliary rclay or othoer contact device. If for cxample

a brake coil is used to control the paper specd, a time delay
rclay may be arranged to be cnergized simultaneously with the
brake coil, After a definitc timc interval this rclay would
operatc, and decenergize the KU=~627 tubce.e The arrangement shown
in Fig., 5 is particularly uscful 1in applications whecre the KU=-627
tube is usced to opcratc a trigger or a latch which initiates a
definite control opcration. In this case, frequently a mechanical
switch can be arranged to decncrgize the KU=-627 tube aftcer the
control opcration has becen completed.

It is cssential, particularly if the sclcctor is con-
ncected to terminals 9 and 10, that the insulating resistance of
the sclcctor be high. Special sclector switches having an in-
sulating rcsistance in cxcess of 15 million ohms have becn
developed and should be uscd. Onc type of sclcctor Style
No. 850 641 is shown in Fig. 6 and Fig. 7. This sclecctor is a
self contained unit and is arranged so that the position of the
brushcs relative to the sclector shaft may be adjusted. This
permits easy readjustment of the position of the cut while the
paper cutter is in oporation., If it is preferred to build the
selector as an intcgral part of the machinc, a sclector as shown
in Fig. 8 may be uscd. This sclector consists of two cams, and
two brushholdcrs with brushes. The cams, as well as the brush-
holders are unmounted. In assembling thesc parts arrangements
should bec made so that the position of the brushes reclative to
the cams may be easily changed so as to permit rcadjustment of
the position of the cut.

The sclector per Fige. 6 is designed primarily for two-
dircctional control and for this rcason has thrce cams and
threc brushes, This sclcctor is cssentially o two polec switch.
The center brush cngages a bronzc cam which is conducting over
the centire circumfereonccec., The two outer brushcs cngage cams
which have a 30 dege. section and a 330 decg. scction. The two
outer cams may be adjusted 50 dege. in rclation to cach other,
and cither the 30 deg. section or the 330 decg. scction of cach
cam may be clectrically connccted to the center cams. By con-
nccting the two outer brushes in parallel, it is thercfore
possible to arrangc the sclecctor so that the conductive section
may be varicd from zero deg. to 360 deg.

If the registor regulator is connected so that the
XU~-627 tubec will break down if the illumination on the photo-
tubc is increased, the mechanical sclecctor may be omitted and
a photo-clectric sclcctor may be used. This photo-clectric
sclecctor consists of a slottecd disc which whould be operated
by the cutter. A photo tubc and a light source should be arranged
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6. Arrangement of Selector Switches (Continued)

so that the slotted disc will intcrcept the bcam of light im=
pinging on the photo tubece. Tcrminals 9 and 10 of Fig. o should

be short circulted, and the sclecctor photo-tube should be con=-
nccted in scries with the photo-tube shovwn in Fig. 5. The
selector photo tube will be conducting only so long as the slotted
disc permits the photo tube to be illuminated, and only during
this pecriod is it possiblc to causc KU=627 tube brceakdown. It
should be noted that this photo-c¢lectric sclector is not applic-
able if the registcer regulator is connected for "dark" spot
opcration,

7. Reflccted or Transmittcd Light

The register regulators may be operated from light
cither transmitted through o material or from light reflected
from a matcrial.

When the regilster rcogulator is applicd to exclusively
control the register of cellophanc or glassinc paper, it is
recommended to usc a transmitted light scheme. If both cello-
phane and ordinary opaguc papcr is uscd on the same machine, a
reflected light scheme 1s rccommended. In order to usc the rc-
flccted light scheme in conncction with ccllophane, a dark spot
should be printed on the ccllophanc, and the ccllophanc shect
should be arranged to slidc on top of a polished chromium plated
plate so that ample reflection of the light is obtained when the
printcd spot docs not intcrccpt thce light beam. It should be
bornc in mind that the sensitivity of the recgulator is higher 1if
transmitted light is uscd, provided thc opacity of the paper docs
not cxcecd 60 percent. The opacity of the paper is defined so
that the opacity is zero if all the light impinging on the paper
is transmitted through it. If no light is transmitted through
the paper, the opacity is 100 perccent.

8. Color of Spot

In reflccted light applications it is csscntial that
care be cxerciscd in sclecting the color of the indicating spot.
Since the color scnsitivity of the photo tube is not cquivalent
te the color sensitivity of thce human eyc it will frequently
be found that no photo tube responsc is obtained from a spot
cven though considcrablc contrast is apparcnt between the spot
and the paper when viewcd with the cyc. It 1s rccommended to usc
a black, dark bluc or dark grecn spot, if thce paper color is light
and to conncct for "dark spot" opcration. If the color of the
paper is dark .bluc, black, grcy or green; o light yellow, white
or rcd spot may be uscd. In that casc the regulator should be
conncctced for "light spot' opcration. The glossincss of the spot
affcets the photo tube rcesponse to some cxtont, so that incrcas-
cd glossincss tends to incrcasc the rcesponsc from the photo tube.
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8. Color of Spot (Continuecd)

For this reason it is decsirablc to print thce spot with ink to
give minimum glossincss if the cquipment opcratcs from a dark
spot on a light colored papcr, and to arrangec a glossy spot if
the photo tube is connccted to operate from a light colorcd
spot on a dark colorecd paper.

In attached color chart, Fig. 9, the diffecrent colors
arc so arranged that thc vertical distance betwecen any two
colors is a measurc of the rosponse which will bc obtained if
these two colors arc used as spot and papcr color rcspectively,
for either dark spot opcration or light spot opcration. Any
two colors which in attachced chart arc spaced morce than 4
inches apart may be used. If color combinations which arc
spaced lcss than 4 inches apart arc chosen, paragraph 12 should
be consulted in rcespect to limitations in maximum paper specd
and A-C. linc voltagec variations.

In transmitted light applications thec color of the
spot is not of any conscgucnce so long as the spot is more
opague than the papecr.

9. Sizc and Position of Printed Spot

The dimensions of the spot printed on the papcr depends
upon the typc of scanner which is applied. The width of the
spot, in thc dircction of travel of the paper should be
approximately 1/16 inch wider than thc beam of light when a
sconncr for roflccted light is applied, the spot should be 1/32
inch widcr than the apcrturc in the photo~tube housing. The
length of the spot should be cqual to the length of the light
bcam, respoctive the length of the aperture slot, plus 1/8 inch
plus thc maximum possiblc sideways travel of the papcr which
may be expericnced during the operation of the machine. For
dimensions of light spot and aperturc scc paragraph ll. The
position of the printcd spot should be such that there is no
other printing between successive spots, unless the sclcectors
arc arranged so that this additional printing will be cancelled.

10. Scnsitivity

The scnsitivity of the register regulator is ¥ 1/16
inch or better, i.c., thc cquipment will opcerate if the paper
moves 1/16" off the ncutral position. This howover, does not
mean that i1t is always possiblec to rcgulatc the position of
the paper within % 1/16 inch, sincc the rcegulating qualities
to a largec extent depend upon the design and mecchanical
characteristic of the cutter,

11, Scanncrs

For refleccted light application two diffcront types of
scanners arc avallable; namcly the type E and the typce F.
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11, Scanners (Continued)

Type E

The type E Scanner which is shown in Fig. 10 is an
exceptionally compact device which gives a light spot approx-
imately 3/32 inch wide and 1/8 inch long., The scanner has a
photo-phone lamp Style No, 8586 455 which is rated 10 volts, so
that the lamp may be connected across terminals 4 and 6 on the
regulator,

Type F

The type F scanner as shown in Fig. 11 employs the
same lamp as the type E scanner, namely Style No, 856 455. The
dimensions of the light spot are 1/8" wide x 1/4" long.

For transmitted light applications the type D photo
tube housing showvn in PFig,., 12 and the type J light source
shown in Fig. 13 may be used., The type J light source is
equipped with a 6 volt lamp Style No, 849 085 and this lamp
should be connected to terminals 5 and 6 of the regulator,

12, Paper Speed

T

(a) Reflected Light Application. Type E or F Scanner

The maximum paper speed for reflected light appli-
cations is 500 feet per minute provided the dis-
tancc between the paper color and spot color, as
shown in the color chart, is 4 inches or more,
Under these conditions satisfactory operation will
be obtained provided the a-c., line voltage docs
not vary more than + & per cent. In the further
discussion of the maximum paper speed the distance
between two colors in the color chart will be
referred to as the "Color -differential', If the
meXimum paper speed does not exceed 250 feet per
minute a color-differential of 3 inchcs may be
applied provided the a-c., line voltage does not
vary more than + 4 per cent from normal. If the
maximum paper speed does not exceed 100 feet per
minute a color~differential of 2.5 inches may be
used, provided the a-c. line voltage does not

vary more than + 3 per cent from normal., In line
with the foregoing, the application data for rceflec-
ted light applications are shown in Pig. 1 of curve
sheect Fig. 14 attached to this instruction book,
It should be noted that these application curves
are based on a maximum length of phototube leads
of 6 fect, Applications involving longer photo=~
tube leads should be referred to the ncarcst West-
inghouse District Office for information about
maximum operating speced,
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12. Papcr Spced (Continucd)

(b) Tronsmitted Light Application

(1) Cecllophanc sapplication

The maximum paper specd depends upon the
opacity of the spot, and the maximum vari-
atlons in a=-c. supply voltage. The opacity
of the spot is defined so that the opacity
is 100 if no light is transmitted through
the spot to the photo tube. If 50 percent
of the light is transmitted through the photo
tube the opacity is 50 percent. Application
data for cellophane are shown in Fig. 2 of
curve sheet Fig. 14. These curves give the
maximum paper speed as a function of the
opaclity of the spot and the variations in
line voltage.

(2) Paper Applications

When paper is used in transmitted light
applications the application data given for
cellophane apply, except that the difference
between the paper opacity and the spot
opacity should be used in the opacity column.
If, for example, the spot opacity is 90 and
the paper opacity is 40, the difference 50
should be used. If operation is obtained
from a hole punched in the paper, the opacity
of the spot is zero and the opacity of the
paper may, therefore, be used to determine
the maximum paper speed.

13. Temperature Effect

If the ambient temperature of the regulator is lower
than 60°F, it may be found that several minutes will be needed
before the KU-627 tube reaches normal operating temperature. If
this delay is objectionable a 2-3/4" I.D. x 2-7/8" 0.D. x 6"
long Micarta tube may be placed around the KU-627 tube. This
tube which is only supplied with the register regulator if
specially ordered has four 1/2" diameter ventilating holes
located 1" from the bottom of the tube, and 4 ventilating holes
located 1" from the top of the tube. It should be noted that
this tube must never be used if the ambient temperature exceeds
70°F,
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INSTALLATION

NOTE: BEFORE INSTALLING THIS BQUIPMENT READ PARAGRATHS 4 TO
13 OF THESE INSTRUCTIOKS

14, Control Cabinet

Unpack the control cabinet carefully and mount in a
position so that the equipment is not subject to excessive
vibration. The equipment should not be used in installations
where the ambient temperature exceeds 135°F, and if mounted
near an open furnace, should be shielded against the heat rays.
When a voltage regulator is used with the equipment, connect
the a~c. supply circuit as shown in Fig. 1 and Fig. 5. 1If the
voltage regulator is not used connect "B' to "C". Be sure to
ground terminal 14.

15. Scanners Type E and Type F

If the type F scanner Fig. 11, is used the scanner
should be mounted so that the paper slides directly on the
bottom plate of the scanner, If the type E scanner, Fig. 10,
is used the paper should be arranged to slide on a plate or
similar support, and the scanner.should be mounted so that the
lower end of the scanner is 1/8 inch above the paper.,  IT SHOULD
BE NOTED THAT UNDER NO CIRCUMSTANCES SHOULD THE BASE OF THE LAMP
BE HIGHER THAN THE FPILAMENT. THIS REQUIREMENT MUST BE CONSIDERED
IN MOUNTING THE SCANNER.

Connections between the lamp and terminals 4 and 6 of the control
cabinet should be made by the cable supplied with the scanner.
Comnections between the photo-tube and terminals X and Y of the
control cabinet should be made by means of the special high
tension Cable (No. 16. General Cable Corporation spec, No. 250)
supplied with the Scanner. The photo~tube leads should be

run in a conduit, which should be grounded. There must be no
other leads in this conduit. The length of photo-tube leads
should preferably not exceed 6 feet.,

16, Type D Photo-tube Housing - Type J Light Source

The photo=-tube housing shown in Fig. 12 should prefer-
ably be mounted below the paper and the paper should be arranged
to slide on top of the glass disc which is part of the photo-
tube housing. The light source should be mounted so that the
lower end of the snout attached to the lower side of the housing
is 3/8 inch away from the paper. It is recommended to mount the
light source above the paper and to provide ample ventilation
for the equipment. The type J light source should be connected
to terminals 5 and 6 on the control panel. The type D photo-
tube housing should be connected to terminals X and Y on the
control panel. Use only high tension Cable (No. 16 General
Cable Corporation Spec. No., 200) for photo-tube connections.







10.

16, Type D Photo-tube Housing (Continued)

The photo-tube leads preferably should not be longer than 6
feet. The leads should be run in a separate condult, with no
other leads in this conduit. The condult should be grounded.

17. Load Circuit

If the RR~1 register regulator is used it is important
that the resistance of the load circuit is sufficiently high
so that the KU=627 tube will not be overloaded. Under no
circumstances should the load resistance be less than 180 ohms.
The characteristic curves for the load circult are shown in Fig. 4.






11.

PRELIMINARY ADJUSTMENTS

i8. Control Cabinet

. First read and check installation according to paragraphs
14 to 17. Before a~c. power is applied to the regulator, measure
the voltage across terminals 1 and 2 to make sure that the voltage
is within the limits specified in paragraph 4. 1Insert the RJ-550
tube, the R0~587 tube and the KU=-627 tube in the tube sockets in
the control cabinet. Operate selector or relays so that circuit
9-10 and circuit 7-13 are closed. With no photo-tube inserted in
the photo-tube housing, open switch between leads 8 and 29 and
close the a-c, switch. Turn the potentiometer all out counter
clockwise, and if necessary adjust the position of the knob in
relation to the potentiometer shaft so that zero corresponds to
the white line on the panel., Turn the potentiometer clockwise
and press the button short circuiting the milliampere meter. The
RJ=-550 plate current should be zero until the dial is betwcen
30 and 40 and should then increasc to 3 milliamperes or more
while the dial is turned 25 divisions or less. Open circuit
7-15 momentarily so as to de=-cnergize the KU-627 tube. Again
close circuit 7«13, Turn the potentiometer counter clockwise
to: decrease the RJ-550 current. Observe the milliampcecre meter
and read the current when the KU-627 tube breaks down, This
current should bc between 2.3 MA and 2.6 MA,

19.

Check connections from the photo~tube to terminals X
and Y. X should be connected to terminal A in the photo-~tube
housing. Y should be connected to C. Insert a SR-50 photo-~
tube in the photo=-tube housing or scanncr. Connect the switch
on the front panel for either "dark" or "Light" operation as
desired. Open switch between leads 8 and 29, With the plain
paper in front of the photo~tube adjust the potentiometer until
the RJ-550 plate currcnt is 2.9 milliampcres. Move the spot
in front of the photo=tube. The RJ-550 plate current should
now be 1.9 milliamperes or less and the KU~627 tube should bresak
down, provided circuits 9-10 and 13=7 are closed. If 1t is not
possible to obtain adjustment of the RJ=-550 plate currcent by means
of the potentiometer, it may be necessary to decrease the grid
resistance of the RJ=-550 tube from 10 lMegohms to 5 Megohms.

This is done by closing the switch between lcads 8 and 29, It
should be noted that, in order to obtain maximum sensitivity it
is desirablce to use 10 Hegohms grid resistance., The switch be-
twecen leads 8 and 29 should thereforc be closed only when
necessary in order to operate within the range of potentiometer
control.

20. ©Sclector Switches

The selector switches should be arranged as outlined
in paragraph 6. It is important that the conducting sections
of the selector switches arc not grounded, and 1t is recommended
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20. Sclector Switches (Continucd)

to check the ground resistance by mecans of a ilegger. This
ground resistance should be 10 Megohms or higher.

PLACING THE EQUIPMENT INTO SERVICE

21, When the register regulator has been installed as

previously outlined in this Instruction Book, the equipment

may be placcd into scrvice. The position of the cut may be

adjustcd either by adjusting the position of the scanner or

by adjusting the position of the selector switch relative to
the cutter.

MAINTENANCE

22. It is recommended to test the equipment once every week

as outlined in paragraph 19. It is desirable at the same time
to inspcct, and if necessary, clcan the selector switch. If

any troublc is experienced in respcet to the operation of the
device, the A-C. voltagcs should be checked, preferably by in-
stalling a recording voltmecter and have it in operation for some
time to make surce that the A~c. voltages do not vary outside the
limits specified in this Instruction Book,

TEST DATA

253, If the regulator dbes not perform satisfactorily, check as
follows:

(a) Inspect all tubes to sce that the filaments are
lighted. If a filament is not lighted the fila-
ment circuit is open, and thce tube should be
replaccd.,

(b) Disconncct the ground wire to terminal 14 and
measure the resistance between terminal 14 and
ground. This resistancc should be 10 Mecgohms or
higher. If the resistance is less than 10 Megohms,
disconncct all lcads to the control cabinect to
determine whether the ground is in the external
or internal connecctions.

(¢) Check connections from terminals X and ¥ to the
photo-tubc., Toerminal X should be conneccted to
the photo-tube terminal marked C, and terminal Y
should bec conneccted to A, '

(d) By means of a d-c. voltmeter with resistance of
at least 500 ohms pcr volt check the voltage drop
across the voltage divider 18-19, The voltage
drop should be within the following limits.
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TEST DATA (Continued)

Volts _

Step Max. HMin.,.

14 - 18 110 80
14 - 28 100 70
22 - 28 45 30
22 - 19 130 9b

If the voltage drop across any section of thc voltage
dividor is considerably higher than the maximum valucs given
above, it is an indication that this section is open circuited,
and voltage divider 18«19 should be replaced. If the voltage
drop across all scctions 1s less than the minimum valucs given
above, the RO-587 tube should be replaced.

(¢) Test all resistors for corrcct resistance values.
The resistances should be within the following

limits.

Resistor Connected Resistancc in Ohms
Betweoen Leads Min. Max.

9 - 28 450000 550000

9 - 30 450000 550000

10 - 19 45000 55000

29 - 31 4500000 5500000

8 - 29 4500000 5500000

Potentiometor resistance 19000 to 21000 Ohms.

(f) HMeasurc with a d=c. voltmeter with intcrmal
resistance 500 ohms per volt or higher, the voltage
across 7-22 whon the KU-627 tube is removed from
its socket. This voltage should be 125 volts or
higher.

(g) Check condenscr scetions F-H, D-I and A-C, to see
that the condenscr is not short circuited. In
order to make this test unsolder the leads con-
nected to one side of the section and test re-
sistance across tho section by mcans of a Mogger.
The resistance should be 500000 ohms or higher.
Replace the condenscr if the rcsistance is less
than 500000 ohms.
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TUBE LIFE

24.

The RJ=550 and thc R0O-587 tubcs may fail cither due
to open filament or due to decrcascd cmmission. Decrcascd
cmmission of the RJ=-550 tubce will give decreascd scnsitivity.
The RJ=-550 tube should be replaced if morce than 25 potcentiometer
divisions arc ncecded to change the RJ-850 plate currcnt from
zero to 3 milliamperces as outlined in paragraph 18. 4L tubce
1ifc of 5000 to 10000 opcrating hours can bce cxpccted of the
RJ-550 tube. Thc RO-587 tube should be rcplaced in line with
instructions given in paragraph 23-d. Thc average life of the
RO=-587 tubc is 5000 to 7500 opcrating hours. The KU-627 tube
should be replaced if loss than 2.3 milliamperes RJI-550 plate
currcnt is nceded to causc the tube to brcak down provided the
voltage across 7-22 and 18~19 arc as outlined in paragraph 23.
An avcrage 1life of 5000 to 7500 opcrating hours is thce normal
cxpectance for the KU-627 tubce. The photo tubce should be re-
placed when the sonsitivity is dccrecased so as to makc consis-
tent regulator opcration difficult. The casicest way to test
the photo tubec is to insert a ncw photo tubc in the photo=-tube
housing and to comparc the rcsponse of the two photo-tubecs.






SPARE

PLRTS

(also scc Paragraph 26)

25,

as follows:

Tubc Type

SR=50

RJ-550
KU=-627
RO=-58"7

Lamp

for transmittecd light application

Lamp

for refleccted light application

Description of

Style He.

Stype o,

Part

849 085

856 455

RENEWAL

PARTS

Red.

-

for

A completce sct of sparc tubcs should be kept in stock

Recommonded Stock for

One Unit

Five Units

T e

iccommended Stock

1 Unit 5 Units

Powecyr Transformcr
Transformer

Rcactor
Reetox

Condenscr

Reésistor
Resistor
Resistor
Resistor
Resistor
Rosistor
Resistor

18 « 19
8=-29
29-31
10-19
20-21
9 - 28
9 « 30

Potentiometer

Switch 1~
Switch (Dark - Light)

Switech 8

11

- 29

Milliampere Mceter
Tubc Socket

AU B b e 2 b e b et e e DO S

OO OOOOCOOO0

HOOORHHKFHHFHEFERFDOOO

> S0 O 0 W

- Type RR-1 Register Rogulator Style o, 869 973

Stylc No.

869
841
Dwg.
700
341
833

968
955

M 7400176-G4

766
958
909

5 MEG. Typc C.
5 HEG. Type C.

846

669

78 Ohms Type UH

346
846
846
No.
No.
No.
318
766

Cat.,
Cat.
Cat.

667
667
872
5202
2002
5151~-B
510
732

15.
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26., (Continucd)

(b) Typc RR=-1lA Rogister Regulator Style No. 869 974
(Fig. 2).

Samc as for thc RR-1 Regulator cxcept add:
Relay 0 1 875 457

(c) Photo=tube Housing (Type D), for transmitted
light Style No. 849 083 (without Photo=tube)

Pig. 12.

1/2" Conduit Lock Nut 1 0 0 coteeane
Name Plate Style No. 11874 1 O o) ssscssss
Lacquered High Tension

Cable No. 16, Spec. No.250

General Cable Corp. 24 f£t.0 0 cesensne
Housing 1 0 0] 847 135
Base i 0 0 847 136
Aperture 1 O 0 39-A=475 It.8
Panel 1 O 0 847 045
Tubular Rivet 2 0 0] 698 807
Connector 2 0 0 847 055
Contact 2 0 0 7T 737
Nipple 1 © 0] 27-D=-388 It.l
Aperture Holder 1 0 0 21=-0=-253 It.1
Aperture Pad 1 0 0 21-C=-253 It.2
Window 1 O 0 849 991

(d) Type J Light Source for transmitted light
Style No. 849 084 (with lamp) Fig. 13.
Recommended Stock

Description of Part Reg. 1 Unitfog Units Style No.
Lamp Socket 1 0 0 831 705
Name Plate No.11l874 1 0 0 veseeas
Lamp, 6 volts, 5 amp. 1 1 2 849 085
Base 1 0 0 847 136
Housing 1 0 0 39-A=475 It.7
Aperture 1 0 0 39=-A-475 It.8
Snap Ring 1 0 0 35-B~416 It.10
Panel 1 0 0 847 046
Lens Holder 1 6] 0 35-B-416 I1t.16
Nipple 1 0 0 27-D=388 It.l

(e) Type E Scanner for Reflected Light Style No.
856 471 - Fig. 10

Lens 1 0 0 54-B~414 It.5
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26. (Continued)

(f) Type F Scanner for Reflected Light Style No.
850679 - Fig, 1T.

Lens 2 0 0 8490 887

Selector Switch Style No., 850641 - Fig, 6

Ball Bearing 2 0] 0 543 441
Carbon Holder Complete 3 0 1 170 508
Carbon Brushes 3 3 3 832 403

Circuit Interrupter Assembly, Style No.
856 361 - Fig. 8

Short Segment 2 0 0 48-B=~503 It.2
Long Segment 2 0 0 48-B=503 It.3
Micarta Disc Without
Center Hole 2 0 0 48-~B-503 It.4
Copper Rivet 16 0 0 48-B-503 It.5
Brass 3crew 2 0 0 48-B~-503 1t.6
Lock Washer 2 0 0 48-B~503 It.7
Nut 2 0 0 48-B~503 It.8
Carbon Brush & Brushholder for use with
Circuit Interrupter Style No. 856 361
Description of Part Reg. 1 Unit 5 Units Style No.
Carbon Brush 2 2 4 832 403
Spring for Carbon Brush 2 0 2 170 509

Carbon Brushholder 2 0 0 374 187



v
.
: - .
=




FRONT PLATE
/a0TTOM VIEW

TUBE BASE PLATE.
BOTTOM VIEW

FRONT OF F

Grouwo 7,
Cowourt:

£yN pVoTo CcELL
LEAPS IN CONOUIT
Do NOT TWIST LEADS,

PHOTO-TUBE

SPINDLE

RECTOX

[

e

P s 8.5 VotTs Comvserro "
" FORLTSYOLTS CowmvsEe” ToS -
. .

3 73408 de

bo SN A PN E

V== — | — —= — ——~

o

¢ VOLTAGE REGULATOL

CONNELT VaLTAGE PEE.
CWHNEN SUPPEIED,

v e

180

iN0] COLOR OF WIRE

=3

ACK - YELLOW TRACER, |

(3 . N
‘Q'T‘i% N%F"i’!._i,’l.bﬁ TRACER _ |

NOTE [.[FoR 112 YoL 7S TOMVELT 708"
FoR 1125 Voirs CONNECT 70'3"
NOTE 2 SWHEN VOLTAGE REG. 1S SOPPLIED

10T BLACK-BLUETRACER |
RER

IBLRED
19 YELLOW - RED TR )
120 BLACK-YELLOW TRACER, ...

Fig. 1 - Schematic Diagr

CONNECT 7o /2

WHEN VOLTAGE WEGu4+AToR
e NOT SuPPUED ceNNECT
TERMNAL. 2 T© 12 oR 3
s PER NOSTE /.,

NOTE 3






T
hr e
| ! 1/
22
v
K 23
r ANOcCKkOUTS, TOR
_?_ ANVDO BOTH SIDES
k— /3%
L /. 3 %
Tl
174 — o x
— _
2 [
E 32/‘/0455 '
6 | 185
7% | |
22
! — -

T

- iy :
T ZRUN s ]
!

A 4

JPAcE Rep ro
OPEN COVERL
Fig. 2 - Outline of RR-1 and RR-1A Register Regulator,



-,



[ RN S ThdNbII Y
SSoMIH D wioAa

HERE
i i
£ T
L u&m
i nus .ﬁmm
s 9
$ oz 2 s 8 & 3%

Flg. 3 - Frequency Characteristic of Voltage Regulator.






LOAD WATZ®S

[\S)
[¢)]

20

15

10

AMPERE

LOAD CURRENT

o
.
]

LOAD VOLTAGE

100

90

80

70

60

50

40

30

20

10

i 0.5

0.4

I NRERR
T
I
T
L Y

1
|

1T
mER
B RS

0.3

)

0.2

0.1

0

el
100 200 300 400 56% 600 700 800 900 1000

Load Reslistance
Ohms

Fig. 4 - Load Characteristic Curves.







FROMNT OF PANE]

s . —— . A A —— T i y

: PO ROYT LABLE THESE LEADS v
I on f % =
FRONT PLATE |

80TTOM VIEW | A\ | y 0‘
@k
| INAR R 1 ¥
] 200
v 4aE ®J. 550
PLATE cUR.
f

TuRE MRSk PLATEL 1T T T T T
aorramraw | ! oFF

r
o

cTrIC & MFG. Co., EAST PITTCTURGH, Pa, U. S, A,
ControL Wiring Diagram

. Paper_ReeisTER CONTROL., TYFE -1 A.

Sus. No. %34

V&N IThON CABLE | GENERA L

UN PHOTOCELL LEADS
N CONDUIT. DONOT TwisT
LEADS WSE #1b HIGH TENSION LACARVERED
ennLE CoRFoRATION STEC# 250,

e B

PrnoTo

A

Q EXCITER
_} LAMP

~PushsurTen or CQonTacT
ON RAUXILIARY RELAY

OFPEN To DE-ENERGIZE
// Ku- Ge7 TUBE.

S SOR §.& VoLTS Comnvbcr 7O R”
P FOCLIS YoLTS Conmser 708 -

“ofdc o5 olé

! ¢]

—
Couu:c.f/! 2 ég

VOLTAGE REG.
(WHEN SUPPLIED)

-Ho r

VOLFAGE REGULATQ R.I

~NOTE.
MAX. CAPACITY 0.5 AMPERE
nevoLrs A.C,
0.25 ANPERE o YOLTS D.C,
WHEN DC. 15 APPLIED CoNMECT
I MF. CONDENSER- IN PARALLEL.
WITR LBAD,

%] COLOR OF WIRE

_J!_‘ Ck - Sgﬁﬂ TE“CE! A

3 | BLACK RED TRACER i

41 BLack

i_ BLACK = ER

é— n.uL.o-jg.g'W ACER )

| 3| BROWN- A

'llln' RED: 1 TRANS

e AN e
. 14

ik ~ L reATe dack

4;2‘, A TERMINAL

| & ki

1| Vel Lo e Te

- ._i ~ 2 B 8. 4 LA

%ﬁé%ﬁﬁ%&ﬁ:;‘

Fig. 5 - Schematic Diagram oj

W\~

es

For 112 YoLTS COMVELY 7o )2"
FaR 11728 Yoirs CONNECT 703"
WHEN VOLTAGE PEG. /S SOPPLIED
CONNECT 70 72




ﬂw‘?m



*I¥9 088 °*ON ©oTL3S Uo4TMg JI0308T6S - 9 °*ITd




A,



"
g
g
\ 5
543 —ﬂ M? ﬁlu
N T f -
— ~)0 M
I iL ad b b ¥
R

1
r ﬁ red | THREE J§ MT6. HoLES,

THEe T !*z N

HOLE FOR LEADS.
i PIPE TAP

Fig. 7 - Outline of Selector Switch, Style No. 850 641l.






*T9¢ 998 °ON oTL3g ‘uB) YO3TMg d0300T6g JO eUTIIn0 - 8 °*3ITd

OlO’ % QIMNAUVYIN ISIMBIWILO 5SITHN
SHOISNIWIA Q3AHSIMIE HO SHOLLVIAHVA

<.nom_wm.
vig os3'e - ’ i
oo 2 wegs
o 3] _ -wafls _ : i e —
viakz ._,. g2
.-En. (saoug)
[ 1 Jaanu-a-an-usa |
14 Yuoawsye
1 = IR se—] |
]
(§31013?) 1 | (saon2)
TAQ ELF i .ma_snn..../ f
= “ .
- 3 wl ﬂ'
4 A oS! \
= : ; ¢
@\ i .
i
- F
=3 $310US;
.miuz zowt ; X RS - - =
1JAIND AW o
e
. w0¢ o
£ A
okp oﬂ
<
AEW3ssY Massy a1V
M0 SHL 2 OL { SWALL 0 | = 19099848 *31 TW0D ATELIFISY YD 13
£H3U 40 IHO GHY 24W311 4O 3HO INVW TUM 1,341 40 3H0 % (s310M2)
30H'NIA oSl Huuoa

dHoiad d..rmnw v
ALY dVLOR-T

10N 96 WA XIH 26-490'g
UINSVM HI0T ¥l

AIAVH D'aH ‘N8I ¥ Xg¥

VAN U T Xy EEXREC
1 Wall TFEEPT I UELTEY
| WAl WOXd advi{  ‘IN3IKB3S|

* ¥

8
L
55w G 1[I NI V9] 9
S
¥
£
2
i

LGP 30,{W0u4 i 19V,
wm - ey _mm_\ oy Prmapg eIy o pa— m_llL

. NSod QMv
[F—w=:sy warsv-wia ¢

¥ |wfeles|a|@lalo] o

to5-gd-g¥°Ma






CENTER LINES OF |
/ LIGHT SPOT \

\
w
oo
¥
ol-

N
= D)
2

o

Two §%
»] MTG.HOLES

(6}
jn

Fig. 10 = Outline of Type E Scanner for Reflected Light.






*qU3TT Pe30eTIOY J0J 649 0G8 °ON oTL3g aeuusog J odLy Jo euiIgno - IT °*8Td

3dna
010Hd dO0d HNOT

‘"dWVY1 d04 4421 S3a1dvd 2
DHOT'1d 2! S31EVYI 2

q3A3 mua<n_/l.
llllll - ﬁ _
¥7777777777774 'y
_ 5o
. .vv ‘‘‘‘‘‘‘‘‘‘ < - B -v
~II-. ]ul.ﬁ. AP 7 ﬂ J’l—"
m.,l-l —— L a ia Y H
C 1HDI17 403 7 ¢
<«& P>\ \ \
// 1r0a¥uds W |
S310H 'DUWS 1#..'4.,.“_..%.“_4
SMOoAAVY H0
NOI123¥iIQ WI 31avisarav e— .mm —_ ]
3DHVAAVY 23WO0LSND A"

A3INddNS AIHNIVALE DNILNOOW

INILNC






KN "
/2.
6
AperTURE SLoT éxé
®
@y &
| §
()} ALY
. Ca
[ 7077
w =
% Piee Tio.

Fig. 12 = Outline of Type D Phototube Housing,

D
o -‘
140
' LJ N
T |
Venticarion Hoces "——/gzl-'
noMmm»mwum~\§,,—-‘ e
3| §
g f@ ;
& s \e 8 §
& | N
& o ooPo|
P \‘!,V' ) £
- L— l__
“lﬂ g’P/Pc To

Fig., 13 = Outline of Type J Light Source.






Ll
0. an :
- o LI}
T 1T
'l T
1T 1 H i1 i~ H 11 !E
LOMLNE HE -
&‘ 1
T
HA
1 hounw
1 = S
m
| T -
= v *y e
¥
’ e #
o=
-'ﬁnr..s
- oy -
14
4
. Rt H
Bwa o S<AWH
v §
g 5
4 A
2 2
i
1 /|
T
N = "
> my L
I:
:YI
=
H oy
IR -
= oams
H o
Eww s
.ﬂ T8
I
o
; P '
-
B === ®
H 3 e
P
28 Smnmed
=
i o
;Wﬂ ::m:”j: ..:l“. E:WL“ X Laiya ‘EF—:

SEnua
CQRNELL CO-OPERATIVE 8QCIETY, ITHAGA, NuY, 4

] 2 3 s
Fig. 14 - Curves Showlng Effect of Voltage Variation on Paper Speed.






MEMORANDUM

(Use Ink)

19



Westinghouse Electric & Manufacturing Company, East Pittsburgh, Pa.

ABILENE, KAN,, 300 N. Cedar St.
AKRON, OHIQ, 11 8. Main St.
ALBANY, N. Y., 360 Broadway
ALLENTOWN, PA., Maple & Law Sts.
APPLETON, WIS., %1 Bellaire Court
*ATLANTA, GA., 426 Marietta St. N. W.
BAKERSFIELD, CALIF., 2224 San Emedio St.
BALTIMORE, MD,, 118 E. Lombard St.
BEAUMONT, TEX., La Salle Hotel
BIRMINGHAM, ALA., 2030 Second Ave.
BLUEFIELD, W. VA., 208 Bluefield Ave.
*BOSTON, MASS,, 10 High St.
BRIDGEPORT, CONN., Bruce Ave. and Sey-
mour St.
*BUFFALOQO, N. Y., 814 Ellicott Square
tBURLINGTON, IOWA, P. O. Box 197
tBURLINGTON, VT., 208 Park Ave.
*BUTTE, MONT., 52 E. Broadway
CANTON, OHIO, 120 Tuscarawas St., West
#*CHARLOTTE, N. C, 210 E. Sixth St.
CHATTANOOGA, TENN., 536 Market St.
CHICAGO, ILL., 20 N. Wacker Drive
*CINCINNATI, OHIO, 207 W. Third St.
*CLEVELAND, OHIO, 1216 W. 58th St.
*COLUMBUS, OHIO, 209 S. Third St.
*DALLAS, TEX., 209 Browder St.
DAVENPORT, IOWA, 206 E. Second St.
DAYTON, OHIO, 32 N. Main St.
*DENVER, COLO., 910 Fifteenth St.
*DETROIT, MICH., 5757 Trumbull Ave.
DULUTH, MINN.,, 10 East Superior Street
ELMIRA, N. Y., 338 E. Water St.
*EL PASO, TEXAS, 303 N. Otegon St.
*EMERYVILLE, CALIF,, 5815 Peladeau St.
tERIE, PA., 10z W. gth St.
EVANSVILLE, IND., P. O. Box 457.

ABILENE, KAN., Union Electric Co.
AKRON, OHIO, The Moock Elec. Supply Co.
ALBANY, N. Y., Westinghouse Elec. Sup. Co., Inc.
ALLENTOWN, PA., Westinghouse Elec. Sup. Co-
ATLANTA, GA., Westinghouse Elec. Sup. Co.
AUGUSTA, ME., Wetmore-Savage Elec. Supply Co.
BALTIMORE, MD., Westinghouse Electric Sup-
ply Co.
BANGOR, ME., Wetmore-Savage Elec. Sup. Co.
BINGHAMTON, N. Y., Westinghouse Electric
Supply Co., Inc.
BIRMINGHAM, ALA., Moore-Handley Hdwe. Co.
BLUEFIELD, W. VA., Superior-Sterling Co.
BOSTON, MASS., Wetmore-Savage Elec. Sup. Co.
BUFFALQ, N. Y., McCarthy Bros. & Ford
BURLINGTON, VT., Wetmore-Savage Elec.Sup.Co.
BUTTE, MONT., Westinghouse Elec. Sup. Co.
CANTON, OHIO, The Moock Elec. Supply Co.
CHARLOTTE, N. C., Westinghouse Elec. Sup. Co.
CHATTANOOGA, TENN., Mills & Lupton Sup.

Co.
CHICAGO, ILL., Hyland Elec. Supply Co.
CHICAGQ, ILL., Westinghouse Elec. Sup. Co., Inc.
CINCINNATI, O., The Johnson Elec. Sup. Co.
CLEVELAND, O., Westinghouse Elec. Sup. Co.
COLUMBIA, S. C., Westinghouse Elec. Sup. Co.
COLUMBUS, 0., The Hughes-Peters Elec. Corp.
COLUMBUS, O., Pixley Elec. Supply Co.
DALLAS, TEX., Westinghouse Elec. Sup. Co.
DENVER, COLO., The Mine & Smelter Sup. Co.
DES MOINES, IA., Westinghouse Elec. Sup.Co.,Inc.
DETROIT, MICH., Westinghouse Elec. Sup. Co.
DULUTH, MINN., Westinghouse Electric Sup-
ply Co., Inc.
EL PASO, TEX., The Mine & Smelter Sup. Co.
EL PASO, TEX., Zork Hardware Co.
ERIE, PA., Star Electrical Co.

APPLETON, WIS, 1029 S. Outagamie St.
ATLANTA, GA., 426 Marietta St., N. W
BALTIMORE, MD., 501 East Preston St.
BOSTON, MASS., 12 Farnsworth St.
BRIDGEPORT, CONN., Bruce Ave. and Seymour

St.
BUFFALOQO, N. Y., 1132 Seneca St.
CHARLOTTE, N. C,, 210 E. Sixth St.
CHICAGO, ILL., 2211 W. Pershing Road
CINCINNATI, OHIO, 207 W. Third St.
CLEVELAND, OHIO, 1216 W. 58th St.
DENVER, COLO., 2644 Walnut St.
DETROIT, MICH., 5757 Trumbull Ave.

WESTINGHOUSE ELECTRIC INTERNATIONAL CO.
30 ROCKEFELLER PLAZA, NEW YORK, U. S. A.

WESTINGHOUSE SALES OFFICES

FAIRMONT, W. VA., 6oz Cleveland Ave.
FORT WAYNE, IND., 1010 Packard Ave.
FORT WORTH, TEX., so1 Jones St.

GARY, IND., 735 Arthur St.

GRAND RAPIDS, MICH., s07 Monroe Ave. N.W.
GREENVILLE, S. C., West Earle St.
HAMMOND, IND., 403 Waltham St.
*HOUSTON, TEX., 608 Fannin St.
*HUNTINGTON, W. VA, 200 Ninth St.
INDIANAPOLIS, IND., 539 Madison Ave.
ISHPEMING, MICH., 433 High St.

JACKSON, MICH., 212" W. Michigan Ave.
JOHNSTOWN, PA., 47 Messenger St.

¥KANSAS CITY, MO., 2124 Wyandotte St.
TKNOXVILLE, TENN., 60z Gay St.

LITTLE ROCK, ARK., 1115 West Twenty-fourth

St.

*LOS ANGELES, CALIF., 420 S. San Pedro St.
LOUISVILLE, KY., 322 W. Broadway
MADISON, WIS., 508 Edgewood Ave.
MEMPHIS, TENN., 130 Madison Ave.

MIAMI, FLA., P. O. Box 1168.
MILWAUKEE, WIS., 546 N. Broadway

*MINNEAPOLIS, MINN., 2303 Kennedy St. N.E.
MONROE, LA., 1610 N. Fourth St.
NASHVILLE, TENN., 219 N. Second Ave.

*NEWARK, N.J., Haynes Ave. and Lincoln Highway
NEW HAVEN, CONN., 240 Cedar St.

*NEW ORLEANS, LA., 333 St. Charles Se.
NEW YORK, N. Y., 30 Rockefeller Plaza
NIAGARA FALLS, N. Y., 205 Falls St.
OKLAHOMA CITY, OKLA., 10 E. California St.
OMAHA, NEB., 409 S. Seventeenth St.
PEORIA, ILL., 104 E. State St.

*PHILADELPHIA, PA., 3001 Walnut St.
PHOENIX, ARIZ., 11 W. Jefferson St.

tPITTSBURG, KAN., P. O. Box 15

WESTINGHOUSE AGENT-JOBBERS

EVANSVILLE, IND., Westinghouse Elec. Sup. Co.
FLINT, MICH., Westinghouse Elec. Sup. Co.
FORT WORTH, TEX., Westinghouse Elec. Sup. Co.
GRAND RAPIDS, MICH., Westinghouse Electric
Supply Co.

GREENVILLE, S. C., Westinghouse Elec. Sup. Co.
HOUSTON, TEX., Westinghouse Elec. Sup. Co.
HUNTINGTON, W. VA., Banks-Miller Sup. Co.
INDIANAPOLIS, IND., Westinghouse Elec. Sup. Co.
JACKSONVILLE,FLA., Westinghouse Elec.Sup.Co.
KANSAS CITY, MO., Columbian Electrical Co.
tKNOXVILLE, TENN., Westinghouse Elec. Sup. Co.
LOS ANGELES, CALIF., Westinghouse Electric

Supply Co.
LOUISVILLE, KY., Tafel Electric Co.
MADISON, WIS., Westinghouse Elec. Sup. Co.,Inc.
MEMPHIS, TENN., Westinghouse Elec. Sup. Co.
MILWAUKEE, WIS., Westinghouse Electric Supply

Co., Inc.
MINNEAPOLIS, MINN., Westinghouse Electric
Supply Co., Inc.
MONROE, LA., Monroe Hardware Co.
NASHVILLE, TENN., Tafel Electric Co.
NEWARK, N. ]., Westinghouse Elec. Sup. Co., Inc.
NEW HAVEN, CONN ., Westinghouse Eﬁc.Sup. Co.
NEW ORLEANS, LA., Electrical Supply Co.
NEW YORK, N. Y., Times Appliance Co., Inc.
NEW YORK, N. Y., Westinghouse Elec.Sup.Co.,Inc.
OAKLAND, CALIF., Westinghouse Electric Sup-

ply Co.
OKLAHOMA CITY, OKLA., Westinghouse Electric
Supply Co.
OMAHA, NEB., Westinghouse Elec. Sup. Co., Inc.
PEORIA, ILL., Westinghouse Elec. Sup. Co., Inc.
PHILADELPHIA, PA., Westinghouse Electric

Supply Co.
PHOENIX, ARIZ., Westinghouse Electric Supply
Co.

WESTINGHOUSE SERVICE SHOPS

FAIRMONT, W. VA., 6oz Cleveland Ave.
HOUSTON, TEX., 2315 Commerce St.
HUNTINGTON, W. VA., 20 Ninth St.
INDIANAPOLIS, IND., 551 W. Merrill Sc.
JOHNSTOWN, PA., 47 Messenger St.

KANSAS CITY, MO., 2124 Wyandotte St.

LOS ANGELES, CALIF., 420 S. San Pedro St.
MILWAUKEE, WIS., 1669 N. Water Street
MINNEAPOLIS, MINN., 2303 Kennedy St., N. E.
NEWARK, N. J.,Haynes Ave. and Lincoln Highway
NEW YORK, N. Y., 460 W. Thirty-fourth St.
PHILADELPHIA, PA., 3001 Walnut St.
PITTSBURGH, PA., 543 N. Lang Ave.

{Change from previous issue.
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*PITTSBURGH, PA., 435 Seventh Ave.

tPORTLAND, ME., P. O. Box 1797

*PORTLAND, ORE., 309 Southwest Sixth Ave.
PROVIDENCE, R. 1., 303 Harris Ave.
RALEIGH, N. C,, 803 N. Person St.
RICHMOND, VA, 301 S. Fifth St.
ROCHESTER, N. Y., 410 Atlantic Ave.
ROCKFORD, ILL., 130 S. Second St.
SACRAMENTO, CALIF., 1107 Ninth St.

*SALT LAKE CITY, UTAH, 10 W. First South St

{SAN ANTONIO, TEX., 212 East Houston St.
SAN FRANCISCO, CALIF., 1 Montgomery St.

*SEATTLE, WASH., 603 Stewart St.

SIOUX CITY, IOWA, 2311 George St.
tSOUTH BEND, IND., 216 E. Wayne St.
SPOKANE, WASH.,, 158 S. Monroe St.

SPRINGFIELD, ILL., 130 S. Sixth St.
SPRINGFIELD, MASS., 395 Liberty St.

*ST. LOUIS, MO., 411 N. Seventh St.

1SYRACUSE, N. Y., 420 N. Geddes St.
TACOMA, WASH., 1023 “A” Street
TAMPA, FLA., 417 Ellamae Ave.
TOLEDO, OHIO, 245 Summirt St.

tTULSA, OKLA., 303 E. Brady St.

*UJTICA, N. Y., 113 N. Genesee St.
WASHINGTON, D.C., 1434 New Yotk Ave. N.W.
WATERLOO, IOWA, 328 Jefferson St.
WICHITA, KAN., 400 South Emporia St.
WILKES-BARRE, PA., 267 N. Pennsylvania Ave.
WORCESTER, MASS., 32 Southbridge St.
YORK, PA., 143 S. George St.

1YOUNGSTOWN, OHIO, 25 E. Boardman St.
The HAWAIIAN ELECTRIC CO., Ltd., Hono-

lulu, T. H.—Agent

*Warehouses located in these cities.

PITTSBURGH, PA., Iron City Electric Co.

PORTLAND, ORE., Westinghouse Elec. Supply Co.
PROVIDENCE, R.I., Wetmore-Savage Elec.Sup. Co.
RALEIGH, N. C., Westinghouse Electric Supply

Co.
READING, PA., Westinghouse Elec. Sup. Co.
RICHMOND, VA., Westinghouse Elec. Sup. Co.
ROCHESTER, N. Y., Westinghouse Elec. Sup. Co.,

Inc.

SALT LAKE CITY, UTAH, Westinghouse Electric
Supply Co.

SAN ANTONIO, TEX., Westinghouse Elec.Sup.Co.

SAN FRANCISCO, CALIF., Westinghouse Elec-~
rric Supply Co.

SCRANTON, PA., Penn. Elec’l. Engineering Co.

SEATTLE, WASH., Westinghouse Elec. Supply Co.

SIOUX CITY, IA., Westinghouse Elec. Sup. Co.,Inc.

SPOKANE, WASH., Westinghouse Elec. Sup. Co.

SPRIINCGFIELD, MASS., Wetmore-Savage Elec. Sup-

ply Co.

ST. LOUIS, MO., Westinghouse Elec. Sup. Co.

ST. PAUL, MINN., Westinghouse Electric Sup-
ply Co., Inc.

SYRACUSE, N. Y., Westinghouse Elec.Sup.Co.,Inc.

TAMPA, FLA., Westinghouse Eleceric Supply Co.

TOLEDO, OHIO, Westinghouse Elec. Sup. Co.

TRENTON, N. J.,Westinghouse Elec. Sup. Co., Inc.

TULSA, OKLA., Westinghouse Elec. Sup. Co.

UTICA, N. Y., Westinghouse Elec. Sup. Co., Inc.

WASHINGTON, D. C., Westinghouse Electric
Supply Co.

WATERLQOO, IA., Westinghouse Elec. Sup. Co.,Inc.

WICHITA, KAN., Westinghouse Electric Supply Co.

WILMINGTON, DEL., Westinghouse Elec. Sup. Co.

WORCESTER, MASS., Wetmore-Savage Elec.
Sup. Co.

YORK, PA., Westinghouse Elec. Sup. Co.

YOUNGSTOWN, OHIO, Moock Elec. Supply Co

PORTLAND, OREGON, 2138 N. Interstate Ave.

PROVIDENCE, R. L., 393 Harris Ave.

ROCHESTER, N. Y., 310 Atlantic Ave.

SALT LAKE CITY, UTAH, 346-A Pierpont Ave.

SAN FRANCISCO, CALIF., 1466 Powell Street,
Emeryville, Calif.

SEATTLE, WASH., 3451 East Marginal Way

SPRINGFIELD, MASS., 395 Liberty St.

ST. LOUIS, MO., 717 S. Twelfth St.

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

WILKES-BARRE, PA., 267 N. Pennsylvania Ave.

WORCESTER, MASS., 32 Southbridge St.

)

CANADIAN WESTINGHOUSE CO., Limited

HAMILTON, ONTARIO





