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lNSTALLATION, OPERATION AND MAINTENANCE 

I General Application Requirements 

(1) The photo-electric control equipment de­
scribed in this instruction book may be ap­
plied to control the cutting of paper or other 
material which by means of a pair of feed 
rolls, is being continually fed to a rotary 
cutter, so that the cut will alw�Ys have a 
definite position in relation to any printed 
design on the paper. The photo-electric in­
dication of the paper position is obta.ined by 
means of light reflected from or transmitted 
through a spot printed on the paper. In ap­
plying the device, it should be borne in mind 
that the photo-electric control equipment is 
not a cure-all for any erratic paper cutter 
machine, and in new applications therefore, 
the performance and the mechanical features 
of the paper cutter machine should be given 
serious consideration. 

(2) The basic requirement for successful 
operation of the photo-electric control equip­
ment is that the position of the paper in re­
lation to the cutter be controlled instead 
of the speed of the paper. POsition control 
is usually obtained by connecting a mechani­
cal differential between the feed rolls and 
the cutter as shown in Fig. 2. By operating 
the stationary part of this mechanical dif­
ferential, it is possible to temporarll.y in­
crease ordecrease the speed of the feed rolls 
and thus change the position of t /1e paper in 
relation to the cutter. The basic paper speed 
with this scheme remains constant so long as 
the photo-electric equipment does not give 
any indication that the paper is out of posi­
tion; as soon as this occurs, however, the 
mechanical differential gets an impetus to 
advance or retard the paper dependent upon 
whether the cut is ahead. or behind the proper 
position. 

(3) Many paper cutter machines are equipped 
with a variable speed transmission between 
the cutter and the feed rolls. This variable 
speed device will usually prove adequate for 
manual control of the paper position; it 
should, however, not be attempted to use these 
means alone for automatic control of register 
cutting, since such an attempt most likely 

would result in considerable hunting caused 
primarily by lost motion and slippage in the 
variable speed transmission. When a mechan­
ical differential is being used to control 
the position of the paper it should be re­
alized that the differential can only correct 
for a definite range of chanRe in paper speed, 
determined by the mechanical characteristic 
of the differential. If variations in aver­
age paper speed exceed this range, due to 
varying slip between the feed rolls and the 
paper, it becomes necessary to either change 
the tension on the paper, or the change the 
speed ratio between the rotary cutter and the 
feed rolls in order to keep within the con­
trol range . If speed ratio control by means 
of a variable speed transmission is chosen it 
will. be found convenient in most applications 
when infrequent speed ratio adjustment is re­
Quired, to arrange the variable speed control 
for manual adjustment. Where frequent ad­
justment is required, the speed ratio control 
is most conveniently effected by means of 
the photo-electric control device, so that 
automatic control is obtained as a combina­
tion of position control and speed control. 

In order to obtain stable operation of the 
control equipment, it is essential that the 
range of mechanical differential control be 
limited so that the position of the paper 
will not be changed more than 3/32 inch if 
either of relays I and II of the control cab­
inet is closed during a 1 second interval. 
If a wider range of control is attempted, in 
most installations, hunting will be experi­
enced, and the result will be decreased sen­
sitivity, and excessive wear on the equipment 
due to unnecessarily frequent operation. 

II Description of Parts 

( 4 ) ITEM 1 PR-6 REGISTER RJroULA'lQR 

115 volts, eo cycle, Style 966593 
115 volts, 25 cycle, Styl; 1018745 

Style number does not inciude Thyratron 
tubes. order Thyratron tubes per para.­

graph 21. 
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The RP�6 register regulator shown in 
Fig. 1 with outline drawing in Fig. 5 consists 
of an assembly of three thyratron tubes, a 
transformer, four relays a.nd various rec;:tox 
rectifiers, capacitors and resistors. 'The 
equipment is assembled on a micarta panel 
which is mounted in a sheet metal case. 

( 5 ) ITEM 2 SCANtIER 
Scanner for reflected light, with lainp, 
without tubes, Style � 974400. 
Scanner for transmitted light, with 

lamp without tubes, Style - 974402. 
Additional parts to chanRe reflected 

light scanner to-transmitted light scan­
ner, Style - 9744010 

The scanner shown in Fig. 1 with out­
line Fig. 7 for reflected light application� 
and Fig. 8 for transmitted light application, 
consists of a type RJ-571 amplifier tube, a 
type SK-60 phototube, a lamp, a capacitor and 
two resistors. A cable with connector plug 
is supplied with the, scanner. 

Order transmitted light scanner, ampli­
fier tube, Type RJ-571,phototube type SK-60. 
In o;der to change a reflected light scanner 
to a transmitted light scanner the additional 
parts Style 974401 should be supplied. Style 
974400 plus style 974401 equals style 974402. 

( 6) ITEM 3' SELECTOR SWITCH style No. ,900789 

The selector s\Vi tch shown in Fig. 6 con­
sists of one sol.ld btonze ring and two split 
r ings. The smaller segments of the split 
rings are electrically connected to the cen­
ter solid ring. Three brushes are arranged 
to ride on the three rings. The arm support-­
ing the brushes'may be rotated so that the 
position of the brushes in relation to the 
rings may be changed. The relative position 
of tbe'two split rings may also be varied in 
order to change the length of the neutral 
non-conducting zone between the two conduct­
ing segments of the discs. 

( 7) ITEM 4 PUSH 'BUTTON STA'rION 
Style No. 1018733 
As shown in Fig. 3 a four station push 

button, described in �ig. 11 should be used. 
vfuen connected according to the diagr� this 
push button will give manual control of the 
reversing linestarter, or the. solenoids in 
connection 2, in both the "OFF'" and "ON" posi­
tion, but will give automatic control only 
in the "ON" position. 

(8) ITEM 5 REVERSING LINESTARTER 
A reversing linestarter, type DN, is 

used in connections 1, 3 and 4 of Fig. 3. A 
. single phase reversing lines tarter described 

!, 'i� 1. L. 2342 is used in connection 1. A 2-
phase 4-wire or 3-phase reversing linestarter 
descr�bed in.1.L. 2329 is useqon connections 
3 and 4. Connection 2 may be used if sole­
noid current does not exceed values given in 
paragra?h 23. 

(9) ITEM 6 . INDICATING LAMP 

As shown in Fig. 3 lamps are used to in­
dicate the operation of the control,eQuip­
ment. These lamps may be either 15 watts 
l1azdalamps or Neon glow lamps. 

III Operation 
(10) In Fig. 4 is shown the schematic dia­
gram for the type RR-6 register regulator 
and associated equipment. A rectox rectifier 
connected to transformer winding 18 - 19 sup­
plies d-c voltage to the resistor connected 
across 3-28 and a similar rectifier supplies 
d-c. voltage to leads 21-26. The RJ-571. am­
plifier tube is connected in series with re­
sistor 10-28 so that current flows from the 
positive terminal 28. of the d-c. supply to 
10 - 4 - anode - cathode - 1 - 3 which is the 
negative terminal. 'The RJ�571 tube consists 
of an anode connected to 4, a cathode con­
nected to 1, a screen grid Connected to 2, a 
control grid� and a heater connected to 5 and 
6. Vfuen the voltage of the control grid is 
made more negative in, relation to the cathode 
the current between the anode and the cathode 
is decreased, therefore, if the voltage drop 
between 1 anq. 3 is increased by tUrning poten-

. tiometer 1-3 (called the RJ-571 potentiometer) 
coUnterclockwise the current through resis­
tor 10-28 is decreased and terminal 10 is 
made more positive in relation to lead 21. 

In the scanner corinection f�r dark spot 
operation a phototube is shown connected be­
tween 2 and 3 in series'with resistor 39-3. 
The resistance of this phototube increases 
if the illumination on the phototube is de­
creased. For a decrease in illumination, 
therefore, terminal 39 becomes less positive 
relative to terminal 3 and capacitor C1 dis­
charges from 39 to 3 to 38. This discharge 
causes a current to flow from 3 to 38 so that 
th� Rrid 38 of the RJ-571 tube becomes more 
negative in relation to the cathode, thus de­
creasing the amount of current flowing through 
the tube and making lead 10 more positive in 
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relation to lead 21. It should be noted that 
the amount of voltage drop across 3-38 is 
proportional to the change in illumination 
on the phototube and is also proportional to 
the rate of change .of illumination. If, 
therefore, the illumination on the phototube 
is changed quickly a larger change in volt­
age will obtain across resistor 10-28 than 
if the illumination were changed more slowly. 

From this explanation it may be evident 
that if the illumination on the phototube is 
decreased when the moving spot on the paper 
intercepts the beam of light a voltage im­
pulse will result and momentarily the voltage 
of lead 10 is made highly positive in rela­
tion to lead 21, which is connected to the 
cathodes of the Thyratron tubes. In the 
"light spot" scanner connection which should 
be used when the indicating spot is of lighter 
color than the paper, the phototube is con­
nected between 3-39 so that an increasing 
negative voltage will result between 38 and 
3 when the illumination on the phototube is 
momentarily increased. 

(11) Considering particularly tube I and 
starting out from the positive terminal 26 
of the d-c. source 26-21, the tube circuit 
may be traced from 26 to 36-35-33 (anode) -
cathode - 21. Tube I is a Thyratron tube 
consisting of an anode 33, a cathode con­
nected to ID-22 and a grid. The tube is non ­
conducting if the voltage between the grid 
and the cathode exceeds approximately 4 volts 
negative. If the grid voltage is less nega­
ti ve than 4 vol ts:the tube becomes conducting 
and remains so until the d-c. anode voltage 
is disconnected by the operation of relay 
IV. Assuming now that the illumination on 
the phototube is varied by the passage of 
the spot and that lead 10 momentarily becomes 
more positive relative to lead 21, then tube 
I will discharge if the selector switch is 
closed across 10-11. If circuits 10-11 is 
open tube I will not operate. 

If the selector switch is closed across 
9-10, when the amplifier impulse occurs, 
tube II becomes conducting and remains so 
until relay IV operates to disconnect the 
d-c. supply voltage. 

(12) The timing tube III is connected in 
series with relay IV to transformer winding 
21-23. When contacts III are closed lead 80 

is connected to 2 and the grid of tube III 
is, therefore, highly negative in relation 
to the cathode 21. When contacts III open 
capacitor C2 starts to charge up in circuit 
21 - 29 - 30 - C2 - 500 ohms resistor - 2. 
After a definite time depending upon the ad­
.iustment of potentiometer 29-80 the voltage 
drop across 21 - 80 becomes sufficiently low 
to cause tube III to become conducting and 
operate relay IV. Operation of relay IV dis­
connects the d-c. voltage from tubes I and 
II, and the equipment is ready for another 
operating sequence. 

(13) �ferring to Figure 3 it will be seen 
that the control device works on the prin­
ciple of synchronizing the spot on the paper 
with a selector switch coupled or geared to 
the rotary cutter. The contact segments of 
the selector switch are so adjusted that if 
the paper is in the proper position the spot 
on the paper intercepts the light beam when 
circui ts 9-10 and 10-11 are open and no reg­
ulator action results. If, however, the 
paper is slightly out of posi tion in relation 
to the cutter knife, one or the other of the 
selector circuits is closed and the grid of 
tubes I or II is connected to terminal 10 
with the following breakdOwn of the tube. 
Supposing that the paper is advanced in re­
lation to the cutter, the contacts between 
9 and 10 are closed at the instant of photo­
tube impulse and relay II and relay III are 
caused to operate due to the breakdown of 
tube II. Relay II is connected to control 
the reversing lines tarter, which operates the 
mechanical differential so that the paper is 
retarded in relation to the cutter knife. 
Rel� III in closing initiates the operation 
of timing tube III, so that after a definite 
time delay relay IV opens it back contacts. 
In doing so the d-c. supply voltage for tube 
II is disconnected, and relay II and the re­
versing linestarter opens. If the paper is 
still leading, the operation is repeated un-. 
til the cut again is made at the proper posi­
tion. If the paper is retarded in relation 
to the cutter, tube I operates in the same 
manner, and the mechanical differential oper­
ates to advance the paper. 

IV Application Data 

(14) A-C SUPPLY VOLTAGE 

The equipment is designed fqr operation 
from an a-c. source, 105 to 125 volts. The 
frequency should be within ± 10 per cent of 
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name plate rating. As shown in Fig. :3 the 
t ransformer is equipped with a tap on the 
primary winding. If connections are made to 
terminals 15 and 16 the maximum a-c. varia­
tions must not exceed 105 to 119 volts. If 
connections are made to terminals 15 and 17 

the a-c. supply voltage must not exceed limits 
110 to 125 volts. It should be noted that 
the a-c. supply voltage limits given above 
apply only if the voltage is chanRing grad­
Ually. If the voltage changes quickly over 
a wide range the sudden variation in lamp 
voltage may cause incorrect operation of the 
equipment. 

To obtain best performance, therefore, 
the voltage across Ll-� in Fig. 3 should be 
as constant as possible, and it is recom­
mended that the lighting circuit be used as 
power supply. It is preferable to run L1 and 

L2 directly to the load center and to have 
no other. variable load connected to this cir­
cuit. 

The maximum permissible instantaneous 
line volt aRe variation depends upon the color 
of the spot. If there is a considerable dif­
ference between the spot color and the paper 
color a large variation may be permitted. 
For the average application a sudden voltage 
variation of 4 per cent will be found to be 
qui te satisfactory. .As a Reneral rule it 
may be s·tated that if the voltage variations 
are sufficiently slow so that they are not 
noticeable on a 100 'Watt Nazda lamp the volt­
age supply is sui table for the RR-6 regulator. 
Attention is called to the fact that even 
though a voltage dip may occur occasionally, 
exceeding the 4 per cent range, it ",ould 
hardly affect the register of the paper to a 
noticeable degree. If the equipment is used 
to operate from a spot whose color differs 
slightly from the paper color, as for example 
a red spot on white paper, and if there are 
frequent. sudden voltage variations exceeding 
2 per cent, it is recommended that the Lamp 
voltaRe be supplied by a constant voltage 
regulating transformer with 7.5 volts, 4 

amperes output. The volt-ampere load of the 
RR-6 regulator is 120 .  

( 15) TRANSMITTED OR REFLECTED LIGHT 

�fuen the register regulator is applied 
to exclusively control the register of cel­
lophane or glassine paper, it is recommended 
to use a transmitted light scanner, as shown 

ih Fig. 8. If both cellophane and ordinary 
opaque paper is used On the same maGhine, a 
reflected light scanner, shown in Fig. 7 is 
recommended. In order to use the reflected 
light scanner in connection with cellophane, 
either a dark spot should be 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 cellophane and no 
reflecting plate used on the reverse side of 
the cellophane. 

( 16) SIZE AND POSITION OF SP01' 

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 ",ide 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 
travel of the paper. If, for example, the 
lateral travel of the paper is 1/4 inch, the 
spot should be made 1/2 inch long. It is 
preferable to arrange the spot so that there 
is no other printing between the spots. Un­
der no circumstances must there be any print­
ing within a distance from the spot corre­
sponding to 10 per cent of the length of cut. 

( 17 ) COWR Oli' sror 

(a) Reflected Light - In reflected 
li�ht applications it is essential.that care 
be exercised in selecting �he color of the 
indicating spot. Since the color sensi ti vi ty 
of the phototube is not equivalent to the 
color sensitivity of the human eye it ",ill 
frequently be found that no photo tube response 
is obtained from a spot even though consid­
erable contrast is apparent beb/een the spot 
and the paper when vie",ed with the eye. It 
is recommended to use a black, dark blUe or 
dark green spot (although other dark hue 
colors may be used,) if the paper color is 
light, and to connect the scanner for "dark 
spot" operation. If the color of the paper 
is dark blue, black, grey or green, a yellow, 
white or red spot may be used. In that case 
the scanner should be connected for "light 
spot" operation. ·The glossiness of the spot 
affects the photo tube response to some extent, 
so that increased glossiness tends to in­
crease the response from the phototube. For 
this reason it is desirable to print the spot 
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with ink to give m�n�mum glossiness if the 
equipment operates from a dark spot on a light 
colored paper, and to arrange a glossy spot 
if the phototube is connected to operate from 
a light colored spot on a dark colored paper. 
In order to test whether a spot can be used 
proceed as outlined in paragraph 34. 

(b) Transmitted Light - If transmitted 
light is used, the density of the spot is 
more important than the color. A white spot 
on cellophane will thus give satisfactory 
operation with a scanner connected for 'idark" 
spot operation. To get reliable operation, 
the difference between the transmittancy of 
the spot and the capaCity of the paper should 
be at least 5 per cent. 

If, for example, the paper .transmits 00 
per cent of the light the spot should trans­
mit 75 per cent or less. 

ltlhen a watermark is used as an indicat­
ing spot it is preferable to use a watermark 
wi th higher transmittancy than the paper, 
i.e., a spot which is less dense than the 
paper. The minimum difference in transmit­
tancy between the paper and the watermark 
should be 5 per cent- as defined above. In 
order to test whether a spot can be used pro­
ceed as outlined in paragraph 34. 

( 18) SENSITIVITY 

The sensitivity is ± 1/32 inch or better. 
This means that the eqUipment will operate 
either of relays I and II if the paper moves 
1/32 inch off the neutral register position. 
Whether or not the register will be kept 
wi thin the ± 1/32 inch ra.l1ge depends upon the 
mechanical characteristic of the machine. If 
the friction is varying widely, sudden vari­
ation in paper position exceeding ± 1/32 inch 
may result, and obviousiy the register regu­
lator cannot start correction before the 
change in position has occurred. 

( 19 ) PAPER SPEED 
The maximum paper speed depends upon 

the relative color of the spot and the paper. 
If a black or dark blue spot on white paper 
is uSed, satisfactory operation at speeds up 
to 3000 feet per minute can be obtained. If 
the difference between spot color and paper 
color is slight, the maximum operating speed 
is 500 feet per minute. 

- 5 -

(00 1 TEMPERATURE 

The RR-6 register regulator when equip­
ped with type KU-627 Thyratron tubes will 
operate with ambient air temperatures be­
tween ocP F. and 1100 F. If KlJ-636 tubes are 
used the temperature limits are OOF. to 15CPF. 
The scanner can b� used in ambient air tem­
peratures between OOF. and 150oF. 

(21) TUBES 

Depending upon temperature limits as 
given in paragraph 00, use either KU-627 or 
KU-636 tUbes. The KU-627 have longer life 
and should be. used if temperature variations 
are within the specified limits_50°F. to 
110°F. Amplifier tube RJ-571, Photottlbe 
SK-OO, Lamp 8*-1014663. 

(22) DIl1ENSIONS OF LIGHT sroT 

Appradmately 1/16" x 5/16". (Also see 
paragraph 16) 

(23) PELAY CONTAGr CAPACI'l'Y 

110 Volts 
A-C. 

20 

220 Volts 
A-C. 

12 

440 Volts 
A-C. 

125 Volts 
D-C. 

250 Volts 
D-C. 

2 0.7 

Current carrying capacity - 10 amperes 
continuous. 

V Installation 
(24) HOUNTING 

(a) RR-6 Register Regulator - The're­
gister regulator should be mounted with the 
panel in a vertical position, preferably in 
a location with no excessive mechanical vi­
brations. The registor regulator should be 
mounted within 10 feet of the scanner. 

( b 1 SCANNER 

(1) Reflected Light - For reflec­
ted light applications the scan­

ner assembly shown in Fig. 7 should 
be used. The paper should: be ar­
ranged to slide on the bottom of 
the housing as indicated by the 

line marked "Reflecting Surface". 
The scanner must be mounted so that 
the base of the lamp is in the same www . 
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horizontal line or lower than the 
lamp filament. 

( 2 ) Tra.nsmi t ted Li ght - For trans-
. m i  tted light applications the 

assembly shown in Fig. 8 should be 
used. The paper should be arran�ed 
to slide on top of the circular 
glass window. The scanner mounting 
must be arranged so that the lamp 
is in the same horizontal line or 
lower than the lamp filament. 

( c ) SELECTOR SWITCH 

The selector 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 
shaft by means of a flexible coupling. If 
d irect coupling cannot be accomplished, a 
gear connection may be resorted to. The num­
ber of teeth of the gears should, however, 
be chosen so that the lost motion in the 
gears does not exceed 1 degree. 

( d) PUSH BUTTON STATION 

The push button station should be in­
s t alled within easy reach of the machine 
o perator, and preferably arranged with the 
"fast" push button in the direction of travel 
of the paper. 

(e) SIGNAL LIGHTS 

As shown in Fig. 3t it is recommended 
that the customer supplies and installs to 
signal lamps to indicate the operation of the 
equipment. Mazda lamps, 110 volts, 10 watts 
or Neon glow lamps may be employed for this 
purpose. 

(25 ) CONNEC'l!WNS (See Fi g. 3) 

( a) Grounding: Ground terminal 1 and 
the scanner housing to a reliable ground, 
preferably a water pipe. 

(b) Scanner Connections - Connect scan­
ner cable to terminals 1 to 6, using color 
code given in Fig. 3. Connect the grounded 
lamp terminal to 7, the ungrounded lamp ter­
minal to 8. Run cable and lamp leads in 
grounded conduit� Use cable with cross sec­
tion 10,000 circular mills or more for lamp 
connections. 

The scanner is connected for operation 
from a spot darker than the paper. If oper-

ation from a light spot is needed, reconnect 
leads 2. 3, 39 and resistor 3-39 as shown in 
Fig. 4. 

(e) Selector Switch - Use cable P.D.S. 
7129 to connect the selector switch to ter­
minals 9. 10, and 11. Run cable in separate 
grounded conduit. The switch should be con­
nected so that the leading segment, i;e. the 
segment which first engages a brush when the 
switch rotates, is connected to terminal 9. 
The lagging segment brush should be connected 
to 11. The solid contact ring to 10. 

(d) Limit Switch - Connect the limit 
switch as shown so that the reversing switch 
control is disconnected when the machine is 
stopped. 

VI Placing Into Service 
(26) A-C. VOLTAGE 

l1easure the a.-c. voltage across L1 - Lz 
and make sure that L2 is connected to ter­
minal 16 or 17 as outlined in note in Fig. 3. 

(27) TUBES 

Wi th a-c. power off insert the tubes and 
the lamp in their sockets. Then apply a-c. 
voltage. 

( 28 ) SCANNER ADJUSTMENT 

(a) Reflected Light - With the paper 
s liding against the bottom of the scanner 
housing, adjust the position of the lamp by 
moving it towards or away from the lens to 
give a clearly focused light spot, approxi­
mately 1/16" x oil6". 

(b) Transmi t ted Light - When transmitted 
light is used it is necessary to make sure 
that the illumination on the phototube is not 
too high. Too high illumination will in­
crease the phototube current and decrease 
the voltage across the phototube so that the 
sensitivity of the eqUipment is materially 
reduced. The scanner is equipped with a 
fixed aperture 1/32" x 1/4". By adj usting 
the distance between the housing and the lamp 
(dimension A Fig. 8) the maximum amount of 
light may. be varied so that the maximum photo­
tube sensitivity for different paper trans­
mittancies may be obtained. If, for exaniple, 
cellophane is used it will be found that. the 
maximum sensi ti vi ty is obtained if dimension 

A is either 1/2 inch or 1-1/2 inches. The 
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reason for this is that the illumination on 
the 1/32" x 1/4" aperture is decreased when 
the lamp is adjusted up or down from the fo­
cused position and the illumination at A = 

1/2" is approximately equal to the illumina­
tion at A - 1-1/2". This adjustment will 
give satisfactory operation with cellophane 
or paper with transmittancy from 100 per cent 
to 00 per cent. For paper with lower trans­
mittancy the lamp position should be adjusted 
to give hi�her illumination on the aperture. 
It is immaterial whether the dimension A= 

1/2" or A = 1-1/2" be used, however A = 1/2" 
is recommended unless for operating reasons 
it is desirable to have more clearance be­
tween the scanner and the lamp. 

(29) &I-5?! TEST 

With the seLector switch in a position 
so that the brushes do not engage the seg­
ments, operate the &I-571 current switch to 
left and turn the RJ-57� potentiometer to 
posi tion 100. The P.J- 571 current should now 
be 0.7 MA or more. Turn the potentiometer 
toward zero until the &I-571 current is 0.4 
MA. By turnin� the potentiometer 15 divisions 
more toward zero from this setting, the PJ-571 
current should decrease to 0.2 MA or less. 
If this does not obtain the PJ-571 tube should 
be replaced. 

(3J) PHOTOTUBE TEST 

Adjust the RJ-571 current to 0.6 MA. 
Move the s pot in f ront of the light beam. 
When the sp:Jt is moved quickly into the light, 
the RJ-571 current should momentarily de­
crease from 0.6 toward zero. If transmitted 
light is used it will be found that the de­
flection of the milliampere meter will vary 
if the lamp is moved so as to vary the il­
lumination on the aperture.. The lamp adjust­
ment which gives· maximum deflection should 
be used. 

( 31) Tn-lING TEST 

Adjust the timing potentiometer to zero 
and close relay III by hand. Tube 3 should 
glow and operate relay IV approximately 1/10 
second after closure of relay III. With the 
timing potentiometer in position 100, repeat 
this test. The time delay should now be ap­
proximately 3 seconds. 

(32) OPERATION TEST 

Operate the selector switch so that the 
leading segment is in contact with its brush. 

Terminals 9 and 10 should not be short cir­
cuited. Turn the RJ-571 potentiometer from 
posi tion 100 toward zero until tube II breaks 
down and energizes relay II and III, which 
in turn should energi ze reversing switCh 5-2. 
The RJ-571 current should be approximately 
0.3 to 0.4 HA when relay II operates. Make 
sure that the reversing switch 5-2 is con­
nected to retard the paper. Adjust the 
RJ-571 current to 0.6 MA and move the spot 
to intercept the light beam. This should 
cause relay II and III, and after the proper 
time delay, relay IV to operate. Observe 
that when relay IV operates, relays II and 
III are de-energized. Turn the selector 
switch to short circuit leads 10 and 11 and 
repeat the above test, observing that rever­
sin� switch 5-1 operates to advance the paper. 

(33) SELECTOR S\1ITCH ADJUSTMENT 

Loosen the nut clamping the rings and 
rotate the two outside rings to give a neutral 
zone between the rings of approximately 1116". 
vii thin this zone, . the brushes do not engage 
either of the segments. The mechanical dis­
placement of the segments is 1/16" plus the 
width of the brushes. 

A�iust the arm supporting the brushes 
in the middle up posi tion. Arrange the paper, 
so that the spot intercepts the beam of light 
and turn the cutter so that the knife touches 
the paper. Loosen the coupling between the 
selector shaft and the driving shaft and turn 
the selector switch shaft until the brushes 
are in the neutral zone between the segments. 
Tighten the set screws on the selector shaft 
coupling. 

( 34 ) COLOR OF' SFQT 

To test whether the color of the spot 
gives sufficient contrast to operate reli­
ably, adjust the RJ-571 current to 0.65 MA 
and turn the selector switch so that one of 
the outside brushes engages its segment. 
Slide the paper with the printed spot back 
and forth in front of the scanner. If this 
causes the relays to operate, the spot color 
is satisfactory. 

( 35) OPEP..ATION 

(a) Start up the machine under manual 
control and adjust the variable speed trans­
mission so that the paper speed is correct. 
Run the machine for several minutes to ob­
tain stable operation. 
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(b) Apply a-c. voltage to the register 
regulator and after one minute adjust the 
RJ-571 current to O. 65 HA. Adjust the timin� 
potentiometer to position 40, then operate 
the "on" push button. 

(c) Adjust the positiqn of the selector 
brushes until the cut is made in the correct 

position, 

(d) Adjust the timin� potentiometer to 

give the most suitable timin� adjustment 
which will depend upon the mechanical charac­
teristic of the machine, but will in most 
applications be between 0.5 and 1.0 second. 
on a properly adjusted machine, the register 
regulator need not operate more frequently 

than 8 to 10 times per minute. If the equip­
ment operates more frequently, the machine 
should be inspected for mechanical deficien­
cies, and the neutral zone on ,the selector 
switch should be widened slightly. If the 
register varies, and adjustment of the timing 

potentiometer does not improve operation, 
the neutral zone between the selector segments 
should be made.narrower. 

( e) See paragraph 36 (b) regarding�'inal 
adjustment of RJ-571 current. 

VII Routine Operation 
(36) (a) Close the a-c. switch and operate 
the machine five minutes under manual con­
trol while the tubes are warming up. 

Ib) Adjust t'he RJ-571 current to 0.65 

HA and transfer to automatic control. If the 
color of'the spot contrasts the paper con­
siderably, it will be found that satisfactory 
operation is also obtained if the RJ-571 po­

tentiometer is moved further clockwise than 
required to give a current of 0.65 HA. under 

these conditions it m� be desirable to' turn 
the potentiometer further clockwise until 
the equipment fails to operate. Observe the 

position of the potentiometer, then turn the 
potentiometer counterclockwise to give 0.4 

MA RJ-571 current, and observe the newposi­
tion. For final adjustment choose a poten­
tiometer position mid� between the two ob­
served positions, but under no circumstances 

use a potentiometer position which gives an 
RJ-571 current less than 0.65 l1A. 

(c) Watch the indicating lamps, and ad­

.iust the variable speed transmission if only 
one lamp is operating. 

(d) Operate the P�-571 switch to right 
to short circuit milliampere meter. 

(e) Hake sure that the .thumb screw on 
the scanner is securely tightened. This screw 
is used to ground the scanner housing to lead 
1 and faulty operation will result if the 
screw is not tight. 

VIII Testing 
(37) If the equipment fails to operate pro­

perly test as follows: 

(a) Tubes - Inspect the Thyratron tubes 
and the PJ-571 amplifier tube to see that the 
cathode or filament is glowing. The PJ-571 

tube has an indirectly heated cathode and a 
glow is visible only when looking at the tube 

axially from the top. If a tube does not 

show a heated cathode replace the tube. Test 
the PJ-571 tube as outlined in paragraph 29. 
Test the phototube per paragraph 30. Test 

the Tnyratron .tubes per paragraphs 31 and 32. 

(b) Relays - Hake sure that the rel�s 
move freely and that the back contacts en­
gage when the rel� is de-energized. If the 
rel�s remain sealed in after the rel� coil 

is de-energized inspect the residual pin on 

the relay core. If the residual pin is worn 
down replace the core. If necessary bend 
the right hand stationary relay contacts out­
wards so that the moving contact is deflected 
at least 3/32 inch when the relay armature 
is sealed againSt the core. 

(c) Selector Switch - Disconnect leads 
9, 10 and 11 at the selector switch and mea­

sure with, a megger the resistance between 
each disc and ground. This resistance should 
be at least 10 million ohms. Measure the re­
sistance between the center disc and each 
segment of the outside discs. This resistance 
should be at least 10 million ohms. If the 
resistance is too low clean the switch and 

blow out carbon dust with an air hose. Re­
connect leads 9, 10 and 11. 

I d) Groundin� - Hake sure that the scan- ' 

ner and terminal 1 are grounded to a reli­
able groU?d, preferably a water pipe. 

( e) Circuit Tests - D-C VOLTAGES 

Test the d-c. voltages which should be 

within the following limits: 
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Volts * Readmgs taken with volt:meter having 

\.. Leads Maximum Mininrum 
resistaDCe 1000 ohms per volt. 

* 21-26 280 ·240 (tubes I and II 
de-energized ) A-C Voltages - l.feasure the a-c. trans-

1-2 100 SO) &1-5'71 current former voltages, which should be within� 

2-21 62 48) potentiometer per cent of the values fjiven in the diagram 

21-28 100 SO) in position Fig. 4, provided the a-c. supply voltage is 

3-28 240 200) 100. correct. 
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(f) Trouble Shooting :-

Trouble 

. . 

(l).Milli�ere meter reads high regardless 
of position of RJ-571 potentiometer. 

� • .  I 

(2) Milli�re meter indicates current when 
RJ-571 tube is removed from socket. 

(3) Milliampere meter reads zero or below 
0.5 regardless of potentiometer position. 

(4) RJ-571 current is changed permanently 
when phototube illumination is varied. 

(5) Varia.tions in phototube illumination 
does not give momentary variation in 

RJ-571 current. 

(6) Tubes I or II do not operate. 

(7) Tubes I and II operate regardless of 
RJ-571 current adjustment. 

Probable Cause 

( a) RJ-571 potentiometer is short-circuited. 
(b) Grid lead 38 ofRJ-571 tube.is grounded 

or connected to a point with high posi­
tive polarity. 

(cl RJ-571 tube is defective. Replace tube. 
(d) Capacitor C1 is short-circuited. 
(e) Resistor 3-38 is open circuited. 

(a) Lead 4 is grounded. 

(a) RJ-571 milliampere meter-switch is closed. 
(b) RJ-571 tube is defective. 
( c) Connection between middle tap of RJ-571 

potentiometer and lead 1 is open cireui t­
ed. 

(d) Lead 2 to scanner is open circuited. 
(e) Resistor 10-213 is open circuited. 
(fl Capacitor C1 is short circuited. 
(g) Mllli�ere meter is open circuited. 

(a) Capacitor C1 is short-circuited or leaky 
(i.e. low resistance. ) 

(al Phototube is defective. 
(b) Capacitor C1 is open circuited. 
(cl Resistor 3-38, 3-39, or 2r-39 is open cir­

cuited. 
(d) Lead 2 is open circuited. 
(e) Phototube contacts are short circuited • 

. (a) Tubes are defective. 
(b) Back contacts of relays"I, II and IV do 

not close when relays are de-energized. 
(cl Coil of relays I, II or III .is open 

circuited. 
(d) Selector switch circuits 9-10 or 10-11 

are open. 

(a) Tubes are defective. 
(b) Grid resistors or resistors 2-9 and 

2-11 are open circuited. 
(c) Leads 9 and 11 are grounded . 

. (8) Tube' III operates without timing inter- (a) Tube is defective. 
val. (b) Grid resistor is open circuited.' 

(9l Tube III does not operate. 

(c) Back contact . of relay III does not 
close when relay is de-energized. 

( d) Capac i tor C2 is open. 
(e l Leads 21-30 short-circuited. 

( a) Tube is defective. 
(b) Capacitor <;z is short-circuited. 
(c) Resistor 21-29 or potentiometer 29-30 

is open. 
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IX Weekly Maintenance 
(38) (a) Blow out carbon dust from selector 

switch. 

(b) Clean lenses on light source and 
wipe off phototube and RJ-571 am­

plifier tube. 

X Spare Parts 
. (39) Keep in stock the following parts: 

2 - �627 or KU-636 Thyratron tubes. 
( see p aragrap h 21) . 

1 - SK-eo phototube. 
1 - RJ-571 amplifier tube. 
1 - Lamp S1J; 1014663. 

3 - Carbon brushes S§ 832403. 

XI Renewal Parts 
RPv-6 REDISTill REi3ULATffi 

Name of Part 

Transformer for eo cycle 
Transformer for 25 cycle 
Milliampere meter 
Reactor 
Rectox Rectifier 
Tube socket 
Tube clamp 
Resistor, l3DOO ohms 

Style 

966 578 

971 513 
818 504 
825 279 
971 301 
793 202 

968 212 
943 6'itl 

Capacitor (2, 2,. 2,·1 l-Q.i') 
Capacitor (4, 4 MF) 
Potentiometer 0.5 MEG 
Potentiometer 400 ohms 
Potentiometer Dial I<hob 
Resistor 500 ohms 
Resistor 25,000 ohms 
Resistor 0.1 Megohm 
Resistor 0.25 Megohm 
F�sistor 0.5 }�gohm 
Switch 
Relay I, II, III 
Relay 25 cycle <IV) 
Relay eo cycle (IV) 
Grid Clip for Tubes 

Lamp Socket 
Lens 

SCANNER 

Cable with Connector 
Glass.Window 
Capacitor 0.01 MF 
Resistor 5 Megohm 
Grid Clip 

SELECTOR SHITCH 
Carbon Brush 
Spr ing for Carbon Brush 
Brush holder 

- 11-

948 995 
1014 33B 

ge6 591 

869 854 
943 634 

1038 165 
86) 002 

646 eelS 
846 eRn 

1014 539 

1000 535 
1009 ?86 
1009 '785 
629334 

1014 003 
849 837 
974405 
849 991 

1014540 

1018 949 

799 0CY1 

832403 

1'10 f509 
374 187 
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FIG. 1 Photog�aph abowipg the type RR·6 register regulator 
and the scanner for reflected light. www . 
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Ground 

Variable Speed 
Drive 

Rev,r,iM 
Control 

Feed Rolls 1 I I I 
I I 
I 
I 
I 1 r 
I 

1/----1 
10--1 
9---t 

Scanner 

. RR-6 . 
See Flf).4 

. I 
I 
I 

I I 

2 "-__ .J.r"Push Button : 3 ·1 
4 r-----�--� 

: r-....... -.a..- Circuit for 
ineStqrte automatic con­

It -....... --+�---i1+,1wl"n u3ed trol of variable 14 speed drive 

t------- Power 
13 Wh

J
n "3ed. 

Supply' 
I-ZorJ 

Lf .. L-!...I ..... ;.2_ Bwitch 3upplied Phase 
I , . by cu.stomer 

A-C Lightnin9 
Circuit 

FIG. 2 Schematic arrangement of mechani cal and 
electrical equip.en t. 
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( ) 

APPLICATION (D) 

( ) 

SEIBCTOR SWITClI, USE CABLE P.D.S, 712J TO COlilf.ECT THlI SE-

( ( 

ADJUST Tm! ARM SUPPORTING THE BRUSHES II TltE IIIDDU! 
/.. 60&. VOLTAGE VAllIATI0!i5' WHEII COlilIEC'I'ION IS!IADE TO TERIIIBAL 

l6.105 TO 119 VOLTS. WHEN COIlNECTION IS !lADE TO TERMIBAL 
17. 110 TO l.25 VOLTS. (SEE PARAaRAPH 12-A). 

LECToN hITCH TO TERMINALS 9, 10. AND 11. RUN CABLE IS 
GR01lllIllID COKDUIT. 'I'D SWITClI SHOUU! BE CONNECTED SO 
THAT TJ!E LEADING SEOMElIT, I.E. 'I'm; SEGMENT weICH FIRST 
EBOA(lES A BRUSH WHEN THE 311fITCl! ROTAT�S, IS CONNECTED 
TO TERlWIAL 9. Tl!E lAoaIHO BE(JIElIT BRUSH SHOULD BE CON­
IiECTED TO 11. THE SOLID CORTACT RING TO 10. 

UP P05ITION. ARlWIIJE TltE PAPER, SO THAT TltE SPOT IIITER­
CEPTS TltE _ OF LIGlI'l', All]) TllRlI TIlE C11T'l'ER SO THAT TIll! 
KIIJPE TOUUltES TIlE PAPE!!. LOOSEN TIll! COUPLING BE'l'WEl!II 'I'm! 
SEll!C'I'OR SIlAl'T AllD TltE DRIVING SI!AF'r, AllD TURII TltE SEIliC­
TOR SWITCH SIlAl'T Ulfl'IL TIlE BRUSHES ARE IN TJIE NEUTRAL ZONE 
BETWEElI THE SEOIIl!IITS. TIGHTEN TIlE SET SCREWS Olf TIlE SE­
IliCTOR SIlAl'T COtll'LING. 

2. A-C. Pj!E!i!ll!l!CY' AS GIVEN ON NAMEPlATE ! 10 PER CEII'l'. 
l. TRABSMITTlID OR REl'IBC'l'ED LIIlHT I THE SCAIIBR MAY BE ARRABaED 

FOR OPERATION FROII BITHER REFLECTED OR TRABSIUTTED LIGHT 
AS OUTLIJIEl) III IIillTRUCTIOII BOOK 5670-31, PARAORAPH 15. 

(E) LIMIT !!WITCH. COMBROT THE LIMIT SWITCH AS SHOWII SO TRAT 
THE RlMiRSIIIG SWITCH CONTROL IS DISCOllJlllC'l'ED Wl!EN THE 
MACHINE IS STOPPED. 

20. COLOR OF spOT' TO TEST WlmTJlER 'I'D COLOR OF TlIE SPOT GIVES 
StJJ!CFIClENT CONTRAS!l' TO OPERATE RELIABLY, ADJUST Tim RJ-571 CURREN'I' TO 0.65 MA All]) TURN TIlE SEIBCTOR SWITCH SO THAT 
01lE OF THE OUTSIDliI BRUSlmS DOMES ITS SEOIII!JIT. SLIDli\ TltE 
PAPlU! WITl! THE PRINTlID SPOT BACK AllD PORTH III FRONT OF TIlE 
SCAllllER. IF THIS CAUSES TIlE RElAYS TO OPERATl!, TIlE SPOT 
COLOR IS SATI3FACTORY. 

4. COLOR AND SIZX !l!' SPOT, SU LB. 5670-31, PARAORAPH 16 AllD 17. 
5. SDSifi�PIIE� S:�J.T�i�J

S 
iI� �:

C
llxr1� ��, Ii,

E
iIl 

P LAC INa IlITO SERVICE 

1,. 1llll!!l!1 ��/��� �N .J���
R

��:mV����E� 
TIlE LAMP 

IN 
THlI PAPHR IoIOVES 1/32 IIICl! OFF THE lmlTRAL P05ITIOII. _ 
I.S. 5670-31, PARAGRAPH lB. 21. OP

�
T

f
OJ!: 

6. PAPER SPlWl. IWCIIMI PAPD SPEED IS 500 TO 3000 FEFr PER MIB­
IJTE, DlIPElIDIlfG UPOli COLOR OF SPOT, SHE 1. B. 5670 -'1, PAR­
AClRAPH 19. 

14. SCANNER AVUSTMl!!!'!" 
(A) REFLECTED LIOlITI WITS THE PAPER SLIDING AGAINST TIlE BOT­TQjj(jji TliE sCANNER HOUSING, Al>J\JBT THE POSITIOB OP THE 

LAMP TO OIVE A CI.l!ARLY FOOUSED LIGlI'l' SPOT, APPROXIMATE­
LY 1/16" X 5/16". 

A START Ul' TIlE MACHINE l1JiDEI! MAlIUAL CONTROL All]) ADJUST 
Tim VARIABIB SPEED TRANSMI5SIOII 50 'mAT TIlE PAPER SPEED 
IS CORRECT. R\1II MACHINE FOR SEVERAL IUIlUTJ!S TO OMAIN 
STABIB OPERATIOII. 

7. TiMl'ERATl!IlJ!. RH-61 (_ITH
":i�

l ::,rs' IWClMUM HOo 1', MINI-
(nTS KU-636 Tl1l!l!S, loIAXI_ 1500 1', IIIIII­

MUM OOP.) 

(S) APPLY A-C. VOLTAGE TO Tim REGI5Tl!R REGl1lATOR All]) AI''l'ER 
ONE MIlIUTE ADJUST TIlE RJ -571 CURRElIT TO 0.65 MA, ASD 
Al>J\JST TIlE TIIUNO POTEN'I'IOMETER TO POSITIOll 40, TI!EIf 
OPERATE THE "ON" POSH BUTTON. 

(C) ADJUST THE POSITION OF TIlE SEIBCTOR BRUSHES UlITIL THE SCAlJmR: MAXIMUM 1500 F I MIIl.MtIM 00 .,. 
(B) T��� ;�aMr��g�. THE LAMP AS DESCRIBED III I.B. 

8. 
RELAll�Qn�� 9���3ks 

(A
MJ;��bLT8 125 VOLTS 

Il-C. 
250 VOLTS 

Il-C. 
15. 

RU-5+fill;6SIlE�
I

�� ig :;::ai
0

�HE��g/O���o�REsgJ�i 
CUT IS MADE IN THE CORRECT POSITION. 

CtlRRENT 311fITCH TO UIP� All]) TllR1I THE RJ -571 POTENTIOMETER (D) Al>J\JST THE TIMING POTENTIOMETER TO GIVE THE MOST SURE A-C. A-C. A-C. 
20 12 0.7 

CURIlENT CARRYIliG CAPACITY - 10 AllPEREll COIl'I'IBUOUS. 

TO POSITIOI 100. THE J -571 CtlRRElIT SHOULD NOW BE 0.7 MA TIMUG ADJUSTMENT _HICH WIU. mPElill UPON THE MECHABIC-
OR MORE. TllRII THE POTI!iNTIOMETER TOWAl\D ZlUIO \1IITIL TliE RJ- AL CHARACTERISTIC OF THE MACHINE, ll!lT WIU. IN MOST AP-
571 OllRl!BllT IS 0.4 MA. BY TUBING '[HE POTElI'l'IO_ 15 PLIOATIONS BB BB:J.'WE1iII 0.5 AND 1.0 SECOllD. 011 A PHOP_ 
DIVISIONS MORE TOWARD ZlIHO PROM THIS SETTING, THE RJ -571 ERLY ADJU�TED MAClIlNE, TJIE REGISTER REGULATOR SHOULD 

DIAG. 70-B-802 I �.�.�� 'v_. I I '  I ,  II r�1lR�1 �UUIECll! lCl O.2..1IIL .9lt .• I,iSS. � �A1IM.S � IS I I L 
NOT JIEED OPERATE f� �RIIQ,lJERTifLY 

I Til 6. :l'.lU.O .. !.'lIIIIS 
� � PAPER TRAVEL DIAG.70-B-8!)2 REDUCED WHlllI ,-=. 

PAPER TRAVEL 
.... - TO MOTOR III TO MQTOR 112 

I 
110,[ 5-2 IS CLOalID �- I 

:;� �@�������������������Tg;�;�:;::::;-, I' ��'" 
TO '.PH. A-C SU�PL I 

� £Q!B.!! 
1 YELLOW 
2 BLACK 
3 RED 
4 BLUE 
5 GRnH 
6 BROIOll 

;� " I I ffo.-h . I , 
LIMIt SWITCB Olf1iA'CH- T I I :mE OPlllls WSEIf MACH­
IRE IS STOPPED\. :::::if 

I I 
I I I 

P!iSH B1J'J'TOB 

: : '-j--ln - - -- -- - - u __ . 
... uL1- L 2--- - -----nil' � KN� SWITC

� 
: 

T T 
(S1l'I'PL BY bill! MER)! 

'---v-J 
A-C SllP�LY 
105 '1'0 125 VOLTS 
FREQUEIICY AS GIVEN 
ON NAMEPLATE 

FIG. 3 

!tIM!
! 

SWITCH OifMACH:!"
- I I IRE OPENS WHEN MACH-- ""'''-''' , INE 13 STOPPED). 

COIlllE.CT CABll! ACCORDING 
TO TABLE BELOW 

� 
2 

� 
g 

� 
BLACK 
RED 
BLUE 
aREJ1ll 
BROWN 

I 
I 
I 

, 
I 

PUSY BUTTON 
PREFERABLY MOUlIT RELATIVE 
TO IlI1lECTION OF TRAVEL AS 
SHOWN. 

, aro I FAST 

oJ '-T -T -- - - - - - - - n - --l ... --i.,.-
"2 -

- -- - --- ---lh ... RUlI II COllDUIT 
OIFE SWITCH I 

, TllERE MUST BE NO 
OTHEll WIRES IN THIS 
COIJDUIT. (7-- , 

(SUPPLIlW BY CUSTOMER)!
, I 

'---v-J 
A-C SUPPLY 
105 TO 125 VOLTS 
FREQUElICY AS G IVEII 
ON IIAIlEPLATE 

1-11 II 
110 I 9Y±QuYit 

Diagram of external connections. 
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FIG. 4 Diagram of inte.rnal connections. 
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FIG. 7 Outline .drawing for scanner lor. ".fleeted light . 
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CONN£CTION PLUS. 

LENa RSSEMBL Yo 
atl.974110J- 7i'IlF. 
�". "K- SCIlIltNER WITH L""P liND 
W'T,U'UT TtJBIl8. 

NOTE:- To C""NU Ttl1i'EFI.6CTE.D J.I&H r 
SEE :J)w�. 5!J'D-Z35 

i DIA. HOLE. FOR I CONDUIT. 
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WINDOW ASSeMBLy. 
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FIG. 9 Add i t ional parts neede'd t o  trans form a ref l e c ted 
l ight s c a nner to a transmi t t ed l i gh t  s canne r .  
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OUTLINE DIMENSIONS IN INCHES 

....... _....-___ l:o:nr:llldnnr='l��43.·KNOCKOU TS IN BACK 
OF CASE 

L+,-{/'=thai!§3l:rr� DIA MOUNT I NG HOLE 

nr:--t�:m:-+-4- Yz. 01 A. MOUNTI NG BOSS 

�;:F;�U--1- Yz -DtA MOU NTING BOSS 

....... _.J..-._�a::&==*IIIt4=iIl::l:l.::;.:��-::-� DI A. MOUN T I NG H Ol E 

'----3 �-----. 

OOUBlE KNOCKOUTS 
BOTH ENDS TO TAK E 
CON DUI T  S I ZE B. 

8 THE UNITS R£FERREt> TO 
A R E  PUSH BUTTO� 
SE LECTOR SWI TC H E S. 
Pi lOT- LIGHT UNITS OR 
AODl nONAL RESI STOR 
UNITS FOR USE WITH 
PilOT-LIGHTS ABOVE 2.50 
VOL T5. T HESE UN ITS M� Y 
SE ARRANGED I N ANY 
COMBI NAT I ON DESIRED. 

FIG. 1 0  Type C pus h but t on s t a t i ons 
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".,....,."...,Size8 No. 0 and 1 On Rever8ing LlNESTARTERS 
SIZE NO. o. CLASSES 11·210 SO, YO, WO, YO and .0 
SIZE NO. 1 :  CLASSES 11·210 SI. n. Yl,Wl, Yland.l 

MAXIlllDl BP. RA.TlKGS WBlIN turestop bracket,held to the magnet tR�m� Fatly m= frame by two �ws just above the 

Vot .. 

----
110 
220 

MAXIMUM HP. 
PQLYPKASJt SINGLE t'HAO 
size SUe Size Si .. 

0 I 0 I --
l Ji  3 l Ji  
2 5 3 

S 

arc box, and WlthdraW the armature 
downward through the arc box. 
2. Theoverloadheaters together with 
their mounting screws are shipped 
in a separate carton and should be 
installed as indicated in Fig. 3. 
Mount the heater with its loop-

Ceneral-Thls UNESfARTER will shaped portion within the cup 
recess. First check the heater mark­provide protection for overloads(but ing against the Heater Table to see not agam'St short circuit currents, ha h full I d t k' 

l� � 2 1 Ji  

hence provide fuses or circuit break- t t t e oa curren mar tng 
er) when wired in accordance with of the motor nameplate comes with· 
Figs. 1 and 2 and supplied with in the current range of the heaters. 
overload heaters selected according 3. To provide automatic reset of 
to the Heater Table accompanying the overload relay. open the relay 
the starter. contact and remove the reset rod. 
Installation-i. To remove a 4. To remove a contaetor coli, re­
cross-bar of a Size 0 starter move the cross-bar. and remove 
take aut the two screws holding it the magnet by removing the two 
to the magnet armature. In the screws securing it to the back-plate. 
Size 1 st'l.rter remove the arma· Then remove the retainer and coil. YftIIIIIPoIIII EIIcIrIc .. Mfa. Co. East I'IIIIIIurP. PI. Printed in U.S.A. (�.p. \2.37\ 

FIG . 1 1  Type ON Reve r s i ng Linestarter 

1A' .'I,� Sizes No. 0 and 1 Dn Reversing LlNESTARTERS-Sincle Ph ... 
SIZE No. O. CLASSES 11.110 SO, Vo, WO, Ya and .O SIZE No. 10 CLASSES 11·210 SI. VI. WI, YI and .1 

I. L. 2J2!l-E 

IUXDlUJI &P. IIATlKGS WBlIN the interlock and the armature stop 4. To provide automatic reset of 1 m  ��If:, my == bracket (the latter held to the mag. the overload relay. open the relay 

� MAXIMUM HP. 
Volta. �INGLIt PHASE . 

net frame by two screws j,,&t above contact and remove the relIet rod. . 
the top of the arc box) and with· �il"'�� ����:.. 

nwnber on <Oil) 
I draw the armature downward-thru MoviJllt eon""" . .  . • . . . • .  . . . . 899 831 

� : 
Sift 

I 
No. 0 

110 t 
220 :� 44O-<iOO 

:::nze 
No. 1 

I ii l 
5 

the arc box. MoviJllt """, •• ,. ,..w •. . . .  '. . . . 899 836 ,� 2. A magnet may be easily remoyed �t�='(I'!r 'sii� 'N�: ' ::: �� '-:::==£=:=E::f�J1J ".'M'� for repta_lIIlt of IbI coli by With- Con<aet spring (for 5;,. No. 1)81899 835 - = 1" � .... , drawing its mOllnting screws and Arm.'ure auld .. . . . . . . . . . . . . . SI899 162 , ".,;, -;;;;" """_-'"''-
armature stop bracket. In enc1� ��i�.:.rC:ki;��pi�ie·,". � :�:;;� �� tt A'C.s.wI, c... ... a1-Thi. LlNESTARTER WIll starters removal of the magnet IS Interlock moving contaot . . . . . . 5. 899 850 PIC. 2 

provide protection for overloads(but facilitated by lOOlIe!Iing the two top Interlock stationary contact. .5. 899 849 Ship rwd. hW ShIp rwd. 1Ir� not agamst short circuit currents. mounting screws of the starter sui-

�- - , f"':':":�" 
bence provide fuses or circuit break- /iciently to tilt it forward. ! � o  • Iii I � oJ.. 0.1.0 Ii er) when wired in accordance with 3. The overioad beaters together II Z II· 0 . 2 Pig$. 2 and 3 and supplied with with their mounting scre .... are � /(J) � l.l(Jj overload heaters Selected according shipped in a separate carton and Sch_ No.1 Sch_ No.2 to the Heater Table accompanying should be installed as indicated in P'C. 3-Pusu Bune .. STAn"" 
the starter. Fig. 1. Mount the heater with its lJOTB-u.mAllm" ' ... abIotIe4 w1th ..... hol ......... Installation-i. To remove across- loop-shaped portion within the cup .... I11III. yoltqo eolia. n. ... lYoI:-.fl ..... aroablotle4 
bar of a Size No. 0 Starter, remove ""-"'"'!. 'FiTS� check the heater ���_"!!:£.:.�(�'.�oJ::= the interlock. held to the bottom marking agatnst the Heater Table (b). SIIIII:= colli ... � _ ...... (e). of the arC box by a single screw. to � that the full load current tro1' �t, r-!: � �·U :--�4 and take out the two screws holding marking .of . the motor nameplate of til . ..... _ ..... ,. c- tile _ ...... to ...... thecross-bartothemagnetarmature. comes WIth'" the current range _.oftll ............. ___ aoftll. IIoIIolIbaItoo. In the Size No, I Starter, removr of the heaters Pug -- -. 1 ... I, lIIc· 1, • to l>e �� 
........ .... , MIl. CI. '''' ___ PI. Pri;tod in U.S.A. (Rev. 4-J1) P'G. I g,::=:':;.H:..:: rto�m:uc;:::rt"';t� 

U •• 1a FIJ. Z. 

FIG . 12 Type ON Rever s ing Linest a r ter 
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W E S T I N G H O U S E  E L E CT R I C C O R P O R A T I O N  
HEADQUARTERS: 306 4th AVE., PITTSBURGH 30, PA., P. O. BOX 1017 

SALES OFFICES 

"'-,AKRON 8, OHIO, 106 South Main St. 
ALBANY 4, N. Y., 454·456 No. Pearl St. 
ALLENTOWN, PA., Fan Bldg., 739·741 Hamilton SI. 
AMARILLO, TEXAS, 301 Polk SI.,  303 Amarillo Bldg. 
APPLETON, WISC., 340 W. College Ave., P.O. Box 206 
ATLANTA 2, GA., 1299 Northside Drive, N.W., P.O. Box 4808 
AUGUSTA, MAINE, 9 Bowman St. 
BAKERSFIELD, CALIF., 2224 Sau Emedio SI. 
BALTIMORE 2, MD., H8 E. Lombard SI. 
BEAUMONT, TEXAS, 1213 American National Bank BId". 
BINGHAMTON 62, N. Y., Suite 704, Marine Midland Bldg .,  86 Court St. 
BIRMINGHAM 3, ALA., 1407 Comer Bldg. 
BLUEFIELD, W. VA., Appalachian Eloc. Power Co, Bldg., Room 620, 704 

Bland St., P.O Box 848 
BOSTON 10, MASS., 10 High SI. 
BRIDGEPORT 8, CONN., 540 Gran! St. 
BUFFALO 3, N. Y., 814 Ellicott Square BId". 
BURLINGTON, VT., 208 Flynn Ave. 
BUTTE, MONTANA, 52 East BroadHay 
CANTON 2, OHIO, 901 First National Bank Bldg., 120 W. Tuocarawas 
CEDAR RAPIDS, IOWA, 361 21st SI., S.K, P.O. Box 1828 
CHARLESTON, S.  C., 89 G .  Smith St., P.O . Box 303 
CHARLESTON 23, W. VA., 610 Union Bldg., P.O. Box 911 
CHARLOTTE 1, N. C., 210 East Sixth St. 
CHATTANOOGA 2 ,  TENN., Volunteer State Life BId"., Georgia Ave .. 

East Ninth SL 
CHICAGO 6, ILL., 20 N. W acker Dnve, P.O. Box B, Zone 90 
CINCINNATI 2, OHIO, 207 West Third St. 
CLEVELAND 13, OHIO, The �tandaTd Bldg., 1370 Ontono SI. 
COLUMBUS 16, OHIO, 266 N. 4th SI. 
CORPUS CHRISTI, TEXAS, 416 N .  Chaparral SI. 
DALLAS 1,  TEXAS, 209 Browder SI. 
DAVENPORT, IOWA, 206 E. Second SI., P.O. Box 29 
DAYTON 2, OHIO, 30 North Main SI. 
DZNVER 2, COLORADO, 910 Fifteenth SI. 
DES MOINES 8, IOWA, 1400 Walnut SI. 
DETROIT 3 1 ,  MICH., 5757 Trumbull Avo., P.O. Box 8�8 
DULUTH 2, MINN., !O East Superior SL 
EL PASO, TEXAS, Oregon and Mills SL EMERYVILLE 8, CALIF., 5915 Hollis SI. 
ERIE, PA., 1003 State SL 
EVANSVILLE 8, IND., 201 N. W. Firs! SL 
FAIRMONT, W. VA., 10th and Beltline, P.O. Box 1147 
FORT WAYNE 6, IND., 1010 Packard Ave. 
FT. WORTH 2, TEXAS, 1004 Houston SI. 
GARY, IND., 846 Broadway 
G RAND RAPIDS 2, MICH, 148 Monroe Ave., N.W. 
GREENSBORO, N .  C., P.O. Box 2414 
GREENVILLE, S. C., IC6 W. Tdlulah Drive, P.O" Box 1591 

......... ��it#g�g'd�gi/1f9LA�':,stS�t 
HOUSTON 2, TEXAS, 1314 Texas Ave. 
HUNTINGTON 1, W. VA., 1029 Seventh AVD., P . O .  Bex 1150 
INDIANAPOLIS 9,  IND., 137 S. Penna. 51. 
JACKSON, M:CH., 212 Wes! Michigan Ave. 
JACKEON, MISS., General Delivery 
JACKSONVILLE 3, FLA., 37 South Hogan St., P.O. Draw", K 
JOHNSTOWn, PA., !O7 StaUon SI. 

KANSAS CITY 6, MO., 101 W. Eleventh St. 
KNOXV ILLE 8, TENN., Gav & Clinch st. 
LITTLE ROCK, ARKANSAS, !O3 W. Capitol SI. 
LOb ANGELES 13, CALIF., 420 S. San Pedro SI. 
LOUISVILLE 2 ,  KY., 332 West Broadway 
MADISON 3, WISC., 1022 E. W ashing!on Ave. 
MANSFIELD, OHIO, 246 E. Fourth St. 
MEMPHIS 3, TENN., 130 Madison Ave. 
MIAMI 4, FLA., 11  N. E. Sixth SI., P.O. Box 590 
MILWAUKEE 2. WISC., 538 N. Broadway 
MINNEAPOLIS 13, MINN., 2303 Kennedy St., N.E. 
MONROE, LA., l!O7 N. 2nd St, P.O. Box 1851 
NASHVILLE 3, TENN., 219 Second Ave., N. 
NEWARK 2, N. l., 1I80 Raymond Blvd. 
NEW HAVEN 8, CONN., 42 Church St., P.O. Box 1817 
HEW ORLEANS 13, LA .. 238 S<>uth Saratoga SI. 
NEW YORK 5, N. Y., 40 Wall St. 
NIAGABA FALLS, N. Y., 253 Second SI. 
NORFOLK I, VA., 2600 Hampton Boulevard, P.O Box 2120 
OKLAHOMA CITY 2, OKLA., 120 N, Robinson SI. 
OMAHA 2, NEB., 409 South Seventeen!h SI. 

��?L��iLl�tA :,r�t'fi'oofi
W�l:u��t. 

PHOENIX, ARIZONA, 11 Wes! Jefferson St. 
PITrSBURGH 30, PA., 306 4!h Ave., Box 1017 
PO:lfLAND 4, OREGON, 309 S. W. Sixth Ave. 
PROVIDENCE 3, R I", 16 Elbow St. 
RALEIGH I, N. C., 1,  803 North Person SI., P .O.  Box 2146 
RICHMOND 19, VA., 301 S.  Fifth SI. 
ROCHESTER 7, N. Y., 1048 University Ave. 
ROCKFORD, ILL., 130 South Second SI. 
SACRAMENTO 14, CALIF., 1730 14th SI. 
ST, LOUIS I, MO , 411 North Seventh SI. 
SALT LAKE CITY 1 ,  UTAH, 10 West First S .  SI. 
SAN ANTONIO 5, TEXAS, U5 W. TIdvis SI. 
SAN DIEGO 1, CALIF., 861 Sixth Ave. 
SAN FRANCISCO 4, CALIF ., 1 Montgomery St. 
SEATTLE 4, WASH., 3451 East Marginal Way 
SIOUX CITY 4, lOW A, P .O. Box 683 
SOUTH BEND 4, IND., 216 East Wayne SI. 
SPOKANE 8, WASH., 1023 W. Riversde Ave. 
SPRINGFIELD, ILL., 601 E. Adams St., Box 37 
SPRINGFIELD I, MASS., 395 Llberty SI. 
SYRACUSE 4, N. Y., 700 W. Genesee St, 
TACOMA 2, WASH., 1930 Pacific Ave. 
TAMPA 1, FLA., 417 Ellamae Ave., Box 230 
TOLEDO 4, OHIO, 245 Summit SI. 
TRENTON 10, N. L, 1 100 S. Broad "I. 
TULSA 3, OKLA., 303 Eas! Brady SI. 
UTICA 1, N. Y., 113 N. Genesee Sf. 
W i\SHINGTON 6, D. C., 1625 K 51., N.W. 
W ICHITA 2, KANSAS, 301 South Market SI. 
WILKES·BARRE, PA . .  267 N. Pennsylvania Ave. 
WILLIAMSPORT 1 ,  PA., 348 W. Fourth St. 
WORCESTER 8, MASS., 507 Main St. 
YORK 2, PA., 11  W. M arket SI., P. O. Box 1466 
YOUNGSTOWN 3, OHIO, 25 E. Boardman SI. 

MANUFACTU R I N G  AND REPA I R  DEPARTMENT OFFICES 

ATLANTA 2, GA., 1399 Northside Drive, N.W., P.O. Box 4808 
AUGU"TA, MAINE, '1 Bowman S t  
BALTIMORE 2 4 ,  MD., 4015 Fos!er Ave, 
BATON ROUGE, LA., 555 Choctaw Drive 
BOSTON 27, MASS , 235 Old Colony Ave., So. Boston 
BRIDGEPORT 8, CONN" 540 Grant SI. 
BUFFALO 10, N. Y., 1132 Seneca St. 
CHARLOTTE I, N. C., 210 East Sixth SI. 
CHICAGO 9, ILL, 2211 W. Pershing Road, P.O. Box 1103, Zone SO 
CINClNNA11 2, OHIO, 207 West Third SI. 
CLEVELAND 2, OHIO, 5901 Breakwater Ave , Station A 
DENVEH 4, CCLORADO, 988 ChelOkee St. 
DETROIT 31, MICH., 5757 Trumbull Ave., P.O. Box 828 
EMERYVILLE 8, CALIF., 5915 Hollis SI. 
FAIRMONT, W. VA., 10th and Beltline, P.O. Box 1147 
HOUSTON 2, TEXAS, 2315 Commerce Ave. 
HUNTINGTCN 1, W. VA .. 1029 Seventh Ave., P.O. Box !l50 

INDIANAPOLIS 2, IND., 551 West Merrill SI., P O .  Box 1535 
JOHNSTOWN, PA., 107 Station 51. 
LOS ANGLES 13, CALIF" 420 S. San Pedro SI. 
MILWAUKEE 3, WISC., 424 North Fourth SI. 
MINNEAPOLIS 13, MINN., 2303 Kennedy St., N.E. 
NEWARK 1. N. 1., Haynes Ave . ..  Lincoln Hwy. 
PHILADELPHIA 4, PA., 3001 Walnut 51. 
PITTSBURGH 8, PA., 543 N. Lang Ave. 
PORTLAND 12, ORE., 626 North Tillamook SI. 
PROVIDENCE 3, R. L, 16 Elbow St. 
ST. LOUIS 2, MO., 717 South Twelfth SI. 
SALT LAKE CITY 7, UTAH, 346A Pierpont Ave, 
SEATTLE 4, WASH., 3451 East Marginal Way 
SPRINGFIELD 1 ,  MASS., 395 Liberty St. 
SYRACUSE 4 ,  N. Y., 700 W .  Genesee St, 
UTICA I, N. Y. ,  113 N. Genesee SI. 
WILKES.BARRE, PA., 267 N. Pennsylvania Ave. 

D I STRICT ENGI NEER I N G  AND SERV I CE DEPARTMENT OFFICES 

ATLANTA 2, GA., 1 299 Northside Drive, N.W., P.O. Box 4803 
BALTIMORE 2, MD., 200 W. BaHimore St 
BLUEFIELD, W. VA., Appalachian Elee. Power Co. Bldg., Room 

Bland SI., P.O. Box 848 
BOSTON 10, MASS., 10 High SI. 
BRIDGEPORT 8, CONN., 540 Grant SI. 
BUFFALO 3, N. Y., 814 Ellico!! Square Bldg. 
CHARLOTTE I,  N. C .. 210 East Sixth SI. 
CHICAGO 6, ILL., 20 N. Wacker Drive, P.O. Box B, Zone 90 
CINCINNATI 2, OHIO, 207 West Third 51. 
CLEVELAND 13, OHIO, The S!andard Bldg., 1370 Or.tario SI. 
CC LUMBUS 16, OHIO, 266 N. 4th SI. 
DALLAS 1, TEXAS, 2 )9 Broder 51.  
DENVER 2, COLORADO, 910 Fifteenth SI.  
DES MOINES 8, IOWA, 1400 Walnut SI.  
DETROIT 31, MICH., 5757 Trumbull Ave.,  P.O. Box 828 
DULUTH 2, MINN., 10 Eas! Superior SI. 
HOUSTON 2, TEXAS, 1314 Texas Ave. 
HUNTINGTON 1, W .  VA., 1029 Seventh Ave., P.O. Box 1150 
INDIANAPOLIS 9, IND., 137 S. Penna. SI. 
KANSAS CITY 6, MO., 101 W. Eleventh SI. 
LOS ANGELES 13, CALIF., 420 S. San Pedro 51. 

620, 704 

LOUISVILLE 2, KY., 332 West Broadway 
MILWAUKEE 2, WISC. 538 N. Broadway 
MINNEAPOLIS 13, MINN., 2303 Kennedy SI., N.E. 
NEW ORLEANS 13, LA., 238 South Saratoga St. 
NEW YORK 5, N. Y., 40 Wall SI. 
PHILADELPHIA 4, PA., 3001 Walnut SI. 
PITTSBURGH 30, PA., 306 4th Ave., Box 1017 
PHOENIX, ARIZ., II West lefferson SI. 
PORTLAND 4, OIlEGON, 309 S.W. Sixth Ave. 
PROVIDENCE 3, R.  L, 16 Elbow SI. 
ST. LOUIS I, MO., 411 North Seventh SI. 
SALT LAKE CITY 1,  UTAH, 10 West Fir.t 51. 
SAN DIEGO 1 ,  CALIF., 861 Sixth Ave. 
SAN FRANCISCO 4, CALIF., I Montgomery SI. 
SEATTLE 4, WASH., 3 �51 Eas! Marginal Way 
SPOKANE 8, WASH. 1023 W. Rivarside Ave. 
SPRJNGFIELD I, MAS J,., 395 Liber!y SI. 
TOLEDO 4, OHIO, 2 45 Summit SI. 
UTICA I, N. Y., 113 N Genesee SI. 
WASHINGTON 6, D, C., 1625 K Street, N.W. 
WILKES.BARRE, PA., 267 N. Pennsylvania Avo. 
YOUNGSTOWN 3, OHIO, 25 K Boardman SI. www . 
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