
THE WESTERN UNION TELEGRAPH COMPANY S P E C I F I C A T I O N S 

ENGINEERING DEPARTMENT i i 6 8 i - A 
May 2 5 , 1 9 3 9 . 

Supe r s e d 1 ng 
S e c t i o n 3 o f 
S p e c i f i c a t i o n s 

2 6 3 - C 

SPECIFICATIONS FOR THE OPERATION AMD 

ADJUSTMENT OF MULTIPLEX TAPE TRANSMITTER l-A 

SPECIPICAims REPERm 10: 

263 The M u l t i p l e x P r i n t i n g Telegraph 
System. (These s p e c i f i c a t i o n s 
supersede Section 3 of S p e c i f i ­
cat ions 263-C and Supplements 
#13, #49 and Appendices #13 and 
#15.) 

DRAUIPGS nCLUDED: 

ZZPA\-^\r l - A . 
ZZZAZ-B-i Stop Latch Mechanism. 
22344-B-l W i r i n g Diagram. 
22346-C-l Jockey Spring Adjustment. 
22349-B-l Contact Springs Adjustment, 
48673-A-i Feed Wheel Adjustment T o o l . 

GENERAL 

r. The M u l t i p l e x Tape T r a n s m i t t e r l -A is an e l e c ­
t r i c a l l y - o p e r a t e d device f o r s e t t i n g up f i v e - u n i t code 
combinations of p o s i t i v e and negative impulses f o r 
transmission to the l i n e . I t comprises e s s e n t i a l l y 
the e q u i v a l e n t of f i v e polechanger keys which are 
s e l e c t i v e l y c o n t r o l l e d by p e r f o r a t i o n s i n a p r e v i o u s l y 
prepared, paper t a p e . 

3. The prepared tape passes over the pins from 
r i g h t to l e f t and Is fed forward one character a t a 
time (1/10 o f an i n c h ) . The feeding of the tape i s 
e f f e c t e d by means of a smal l s t a r - w h e e l , the teeth 
o f which engage i n the feed holes of the t a p e . The 
s e l e c t i n g pins and s t a r - w h e e l are operated by an 
electro-magnet which i s energized by a l o c a l b a t t e r y 
impulse, once f o r each c h a r a c t e r . This magnet 
a t t r a c t s i t s armature, which i n t u r n withdraws the 
pins from the p e r f o r a t i o n s i n the tape and moves 
the f i v e tongues to the spacing contacts and a t the 
same t i m e . Just as the pins have cleared the p e r ­
f o r a t i o n , feeds the tape forward one character com­
b i n a t i o n . When the armature i s released the f i v e 
pins move upward, by means of a s p r i n g on each p i n , 
against the p e r f o r a t e d tape . The pins i n l i n e w i t h 
the p e r f o r a t i o n s in the paper tape w i l l pass through, 
causing t h e i r corresponding tongues to move against 
the marking c o n t a c t s , w h i l e those pins which are 
stopped by the web of the tape h o l d t h e i r tongues 
against the spacing c o n t a c t s . A combination of 
p o s i t i v e and negative p o l a r i t i e s i s thereby s e t up 
on the corresponding contact tongues. A f t e r these 
d i f f e r e n t p o l a r i t i e s are t r a n s m i t t e d , the e l e c t r o ­
magnet of the t r a n s m i t t e r i s again energized and 
the operat ion described i s repeated f o r the next 
c h a r a c t e r . 

2. This t r a n s m i t t e r consists of f i v e contact 
tongues connected mechanically to f i v e pins or s e l e c t ­
i n g r o d s . Each tongue moves between two contact 
p o i n t s , one of which i s connected t o a marking b a t t e r y 
bus bar , the other to a spacing b a t t e r y bus b a r . 
Normally a l l pins tend to move upward by the force of 
a s p r i n g and consequently t o move t h e i r l i n k e d tongues 
to the marking c o n t a c t . When, however, a p e r f o r a t e d 
tape is fed along the top of the t r a n s m i t t e r and over 
the s e l e c t i n g p i n s , only those p l n s ^ h l c h are d l r e c t l V 
opposite a p e r f o r a t i o n i n the tape can continue t h e i r 
upward t r a v e l through the p e r f o r a t i o n . T h e r e f o r e , " 
only these can move t h e i r tongues t o the marking con­
t a c t , the other p i n s , being held by-the web o f the 
t a p e , cause t h e i r tongues t o remain on the spacing 
c o n t a c t . 

4. In the f o l l o w i n g d e s c r i p t i o n reference Is 
made to Drawing 22341 which shows the t r a n s m i t t e r 
s t r i p p e d of a l l but e s s e n t i a l p a r t s , and connected 
to the segments of a m u l t i p l e x d i s t r i b u t o r . The 
r i n g s of the d i s t r i b u t o r , f o r s i m p l i c i t y , are 
shown developed or r o l l e d o u t . 

5. The f i v e tongues o f the t r a n s m i t t e r are 
e l e c t r i c a l l y connected to f i v e consecutive segments 
on the sending r i n g . They are mechanically mounted 
on p i v o t e d support l e v e r s i n such a manner tr iat the 
tongues may be brought i n t o contact w i t h e i t h e r the 
marking or spacing contacts by a s l i g h t r o t a t i o n c f 
the support l e v e r s . The free end o f the support 
levers is held against a step on the s e l e c t i n g pins 
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by the support l e v e r s p r i n g s . The lower end of the 
s e l e c t i n g pins r e s t s on the s p r i n g l e v e r s ; the upper end 
protrudes through holes m the tape guide. (Tape guide 
n o t shown). Through the a c t i o n of the s e l e c t i n g p i n 
bar springs the pins are normal ly forced upward, thus 
r o t a t i n g the support l e v e r s u n t i l the tongues touch the 
marking c o n t a c t s . This l i m i t s the upward motion o f the 
s e l e c t i n g p i n s . 

6. A p l a t e Is 50 mounted on the magnet armature 
t h a t i t w i l l engage steps on the s e l e c t i n g pins and p u l l 
them down whenever the magnet i s energized. The armature 
also operates the feed pawl through the p i v o t e d feed 
rocker and s l i d i n g b a r . This feed pawl engages a ten 
toothed r a t c h e t wheel forming p a r t o f the feed wheel 
s h a f t . Each operat ion o f the magnet therefore causes 
the feed wheel to be r o t a t e d through an angle o f 36 
degrees. This advances the tape one-tenth o f an i n c h , 
vrtiich Is the distance between two consecutive feed h o l e s . 
A s p r i n g , n o t shown i n the drawing, holds the armature 
away from the pole pi&ces v^en the magnet i s n o t 
energized . 

7. Keeping i n mind t h i s d e s c r i p t i o n of the p a r t s of 
the i n s t r u m e n t , the operation o f the t r a n s m i t t e r d u r i n g 
one r e v o l u t i o n o f the d i s t r i b u t o r brushes w i l l now be 
considered. I t i s assumed t h a t the l e t t e r "A" combina­
t i o n , i n vdiich p e r f o r a t i o n s are provided f o r the f i r s t 
and second pins o n l y , i s d i r e c t l y over the pins o f the 
t r a n s m i t t e r . 

8< VBien the brushes, moving from l e f t to r i g h t , 
reach the p o i n t where the sending brusheg are making 
contact between sending segnent 1 and the s o l i d r i n g , 
an impulse i s sent t o the l i n e . Since i n the l e t t e r A 
there i s a p e r f o r a t i o n d i r e c t l y above the f i r s t p i n 
t h i s s e l e c t i n g p i n has moved u p , thus moving the 
tongue c o n t r o l l e d by l e v e r 1 to the l e f t - h a n d c o n t a c t . 
The l i n e impulse sent out i s t h e r e f o r e marking b a t t e r y . 
When the brush reaches the second sending segment the 
b a t t e r y i s n o t reversed, f o r the second p i n has a l s o 
moved up through the p e r f o r a t i o n above i t i n the tape 
and has moved i t s tongue to the marking c o n t a c t . When 
the brush passes to the t h i r d segment, however, the 
b a t t e r y i s reversed, f o r there i s nn p e r f o r a t i o n above 
the t h i r d p i n , hence the t h i r d tongue is h e l d i n con­
t a c t w i t h the r i g h t - h a n d c o n t a c t , which i s connected 
to the spacing b a t t e r y . The f o u r t h and f i f t h segments 
also send out spacing b a t t e r y i n the same manner as 
the t h i r d . 

9. The l o c a l brushes next come i n contact w i t h 
segments 6 - 7 - 8 , which are strapped together to provide 
an impulse of s u f f i c i e n t d u r a t i o n t o properly operate 

the raagnea. This magnet i s energized. The arma­
ture p l a t e engages the steps on the s e l e c t i n g pins 
and draws them away from the paper t a p e . When they 
are out of the way the feed pawl r o t a t e s the feed 
wheel s h a f t , thus advancing the tape one feed h o l e . 
When the brush f i n a l l y leaves segment 8 the magnet 
i s deenerglzed, ' thus p e r m i t t i n g the feed pawl t o 
drop back t o i t s normal p o s i t i o n . The s e l e c t i n g 
pins are a l s o released by the armature plate so 
t h a t those pins which are d i r e c t l y under p e r f o r a ­
t i o n s i n the tape , i n i t s new p o s i t i o n , may move 
u p , thus moving t h e i r tongues t o the marking con­
t a c t as d e s c r i b e d . Th^ t r a n s m i t t e r is now ready 
t o send out the new coAbination on the next r e v o l u ­
t i o n of the brushes. 

I0> To provide a convenient means of stopping 
the t r a n s m i t t e r w i t h the tongues on the spacing 
c o n t a c t s , a m a n u a l i y - c o n t r o l l e d l o c k i n g device i s 
p r o v i d e d . This consists of an extension on the 
armature which i s provided w i t h a small hook so 
arranged t h a t i t may be engaged by a l a t c h con­
t r o l l e d by a l e v e r extending outside the t r a n s ­
m i t t e r cover. 

I I . When t h i s l e v e r is i n the p o s i t i o n shown 
a t the top on Drawing 22342, the l a t c h i s thrown 
t o the r i g h t , away from the hook on the end of the 
armature e x t e n s i o n . I f , however, the lever be 
thrown t o the p o s i t i o n shown a t the bottom of 
Drawing 22342, the s p r i n g p u l l s the l a t c h i n t o 
engagement w i t h the hook and jsrevents f u r t h e r u p ­
ward motion of the e x t e n s i o n , and the armature 
therefore remains locked I n i t s operated p o s i t i o n . 

12. A s w i t c h is a l s o provided i n the base of 
the t r a n s m i t t e r by means of which the tfircuit 
through the operat ing magnet may be opened. This 
s w i t c h is shown i n the t r a n s m i t t e r c i r c u i t diagram, 
Drawing 22344. 

ADJUSTMENTS 

13. GENERAL. Before a d j u s t i n g , the apparatus 
s h a l l be thoroughly cleaned, examined f o r mechanical 
or e l e c t r i c a l d e f e c t s , and a t h i n f i l m of o i l 
a p p l i e d to a l l bearing s u r f a c e s . 

m. FEED WHEEL POSITION, The h o r i z o n t a l 
distance from the center of the feed wheel pins 
t o the center of the s e l e c t i n g pins s h a l l be .287 
i n c h . This can be checked w i t h Tool >161 by Placing 
i t so t h a t the hole i n d i c a t e d a t "A" on Drawing 
48673 f i t s over the feed wheel p i n and the f i v e 
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s e l e c t i n g pins extend upward I n t o the f i v e adjacent 
h o l e s . These pins should he c e n t r a l l y located w i t h i n 
these holes I n order t o obtain the s p e c i f i e d adjustment. 
To Increase the d i s t a n c e , loosen the lower adjustment 
screw, Drawing 22346 on the Jockey l e v e r and t i g h t e n 
the upper one; t o decrease the d i s t a n c e , loosen the 
upper and t i g h t e n the lower screw. The p o s i t i o n of 
the pins i n r e l a t i o n t o the holes of t h i s t o o l a l s o 
shows whether any pins are bent or otherwise out of 
a l i g n m e n t . 

15. JOCKEY ROLLER SPRING. The tension o f the 
Jockey r o l l e r s p r i n g s h a l l be 3 1/2 ounces measured 
as i n d i c a t e d on Drawing 22346. 

16. SLIDING BAR LOWER ADJUSTING NUTS, w i t h 
the operat ing magnet energized , a d j u s t the lower n u t 
on the s l i d e bar u n t i l the feed wheel w i l l Just r e t u r n 
t o i t s normal p o s i t i o n , a f t e r having been r o t a t e d 
backward as f a r as possible by hand. This adjustment 
should be checked f o r each of the ten teeth and must 
be very c a r e f u l l y made. The l o c k nut must be c a r e f u l l y 
t i g h t e n e d ; otherwise i t w i l l i n t e r f e r e w i t h the 
s e l e c t i n g p i n adjustment . 

17. SLIDING BAR UPPER ADJUSTING NUTS, w i t h 
the o p e r a t i n g magnet energized, a d j u s t the upper nuts 
so t h a t there is a clearance of .015 inch between the 
upper nut and the s l i d e b e a r i n g . 

18. FEED ROCKER, w i t h the operating magnet d e -
energized , t u r n i n the feed rocker stop screw u n t i l 
the feed pawl f a l l s to c l e a r a r a t c h e t wheel t o o t h . 
Slowly back o f f the stop screw u n t i l the feed pawl 
b a r e l y c lears any r a t c h e t wheel t o o t h , then back o f f 
an a d d i t i o n a l 1/4 t u r n . Thjs w i l l insure the feed 
pawl c l e a r i n g the t i p of anj' r a t c h e t wheel t o o t h by 
.006 i n c h . 

19. ARMATURE ADJUSTING PLATE. Adjust the 
armature a d j u s t i n g p l a t e u n t i l the h i g h e s t s e l e c t i n g 
p i n i s .006 i n c h above the surface o f the guide p l a t e , 
when the feed wheel begins to move. 

20. SPACING CONTACTS, w i t h the magnet armature 
s t i l l re leased, i n s e r t a piece of blank tape under the 
l a t c h and back o f f a l l contact screws. Now advance 
each spacing contact screw ( r i g h t s i d e ) u n t i l i t 
touches i t s tongue. The moment of contact should be 
d e f i n i t e l y determined by using a p a i r of t e s t lamps 
between the spacing bus bar and the t r a n s m i t t e r c l i p _ 
corresponding to the p a r t i c u l a r tongue under t e s t . 
F i n a l l y , to insure f i r m c o n t a c t , each spacing contact 
screw should be given a t h r e e - q u a r t e r a d d i t i o n a l t u r n . 

21. MARKING CONTACTS. Adjust the marking 
contact ( l e f t s ide) so t h a t there i s a gap of .006 
inch between the contact screws and t h e i r tongues. 

22. ARMATURE BACK STOP, w i t h the t r a n s m i t t e r 
o p e r a t i n g from the t e s t table d i s t r i b u t o r and w i t h ­
out tape, advance the armature back stop screw 
u n t i l a marking contact Just f a l l s to p r o p e r l y 
make. The p r i n t e r or other r e c e i v i n g u n i t can be 
used to i n d i c a t e t h i s c o n d i t i o n . Then back the 
armature back stop screw an a d d i t i o n a l 1/2 t u r n 
and t i g h t e n the l o c k n u t . The armature r e t r a c t i l e 
s p r i n g should have s u f f i c i e n t tension to p r o p e r l y 
h o l d the armature against i t s back s t o p . 

23. TONGUE PRESSURE AGAINST THE SPACING 
CONTACTS. Remove t r a n s m i t t e r from i ts 'sub-base 
and l o c k the t r a n s m i t t e r by means of the stop l a t c h . 
Remove the top plates and clamp s p r i n g a d j u s t i n g 
Tool #9240-A i n the p o s i t i o n shown on Drawing 
22349. A d j u s t the thumb screws u n t i l the s l o t I n 
the bottom of the contact tongue arm w i l l engage 
any t r a n s m i t t e r tongue w i t h o u t r e s t i n g upon i t or 
b i n d i n g i t i n any way. Tighten the mounting screws 
and l o c k nuts o f the t o o l and put the contact arm 
on one of the tongues. Put the weight on the 
l a t c h s i d e . Adjust the s p r i n g a d j u s t i n g p l a t e so 
t h a t the w e i g h t , when depressed and s l o w l y r e ­
leased, w i l l Just r i s e and a l l o w the complete 
r e t u r n of the tongue to i t s spacing c o n t a c t . This 
method of adjustment compensates f o r s l i g h t f r i c -
t i o n a l e r r o r s i n the t r a n s m i t t e r and i n the a d ­
j u s t i n g t o o l . The same procedure should be 
c a r r i e d out f o r each o f the other tongues. 

24. TONGUE PRESSURE AGAINST THE MARKING 
CONTACTS, u n l a t c h the magnet armature and swing 
the weight arm, ( l e a v i n g the weight clamped as 
before) over to the l e f t - h a n d p o s i t i o n . Adjust 
the marking s p r i n g a d j u s t i n g nuts so t h a t the 
w e i g h t , when depressed and s lo w ly re leased, w i l l 
j u s t r i s e and a l l o w the complete r e t u r n o f the 
tongue to i t s marking c o n t a c t . I t w i l l be evident 
t h a t the nearest approach t o t h i s adjustment w i l l 
be w i t h i n 1/4 t u r n o f the a d j u s t i n g l o c k n u t s . 
The same procedure should be c a r r i e d out f o r each 
tongue. I t should be borne I n mind t h a t the mark­
i n g springs should n o t be al lowed t o touch or rub 
against each o t h e r . The same appl ies t o the bond 
wires which c a r r y main l i n e p o t e n t i a l s from the 
tongues. 

25. MANUAL STOP LATCH. The l a t c n of the 
manual stop and s t a r t mechanism is arranged t o hook 
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over the extension on the armature when the magnet 
i s energized . The upper edge of the s l o t i n the • 
l a t c h s h a l l be adjusted to pass over the upturned end 
of the extension w i t h a clearance o f about .005 i n c h . 
This adjustment s h a l l be made by bending the armature 
e x t e n s i o n . I f I t I s found t h a t the feed wheel s t i l l 
has a tendency to t u r n over, the extension must be 
given a s l i g h t upward bend near the armature, fo l lowed 
by a downward bend n t the end. The upturned end o f 
the extension should never be ground o f f , as t h i s may 
permit the pins t o come up a t the wrong t i m e . 

26. TAPE GUIDE. The tape guide s h a l l be so l o c a t e d 
t h a t the tape passes through w i t h o u t pressure on 
e i t h e r edge. The w i d t h o f the narrow end of Tool 161 
(Drawing 48673) i s such t h a t i t may be used to d e t e r ­

mine the p o s i t i o n o f the guide which can be moved f o r ­
ward or backward s l i g h t l y , when necessary. 

27. FINAL TEST, A f t e r a d j u s t i n g a t r a n s m i t t e r i t 
should meet the f o l l o w i n g requirements: 

An »RY" tape should not become p e r f o r a t e d 
by being run through the t r a n s m i t t e r e i g h t 
t i m e s . The performance o f the t r a n s m i t t e r 
should be p e r f e c t on a t l e a s t three peges 
of t e s t s c o n t a i n i n g "RY" and " W i l l i a m Jex 
q u i c k l y caught f i v e dozen Republicans 
1234567890," a t a speed of a t l e a s t 5 words 
per minute f a s t e r than the o p e r a t i n g c i r ­
c u i t on which i t i s t o be used. The opera­
t i o n o f the manual s t a r t - s t o p mechanism 
should also be tested a t t h i s t i m e . When 
the marking and spacing bus bars are s h o r t 
c i r c u i t e d , n o t h i n g but "LETTERS" should be 
I n d i c a t e d by the p r i n t e r when a t e s t s l i p 
i s run through the t r a n s m i t t e r . This 
" s h o r t c i r c u i t " t e s t i s necessary to d e t e r ­
mine whether the tongues are making contact 
on the spacing bus bar- as w e l l as the mark­
i n g bus b a r . The s h o r t c i r c u i t which may 
be made w i t h the tweezers puts the same 
p o l a r i t y on both the marking and spacing . 
bus b a r s . O r d i n a r i l y , on the t e s t table 
the spacing bus bar receives no c u r r e n t a t 
a l l . As a f i n a l t e s t the t r a n s m i t t e r 
shonid be placed under observation on a' 
working channel . 

28. SPECIAL INSTRUCTIONS FOR ADJUSTING 
TRANSMITTERS PROVIDED WITH TUNGSTEN CAR 
BIDE CONTACTS, on c e r t a i n t r a n s m i t t e r s , the 
t r a n s m i t t e r bus bar contacts #663 and the tongues 
#643 have been replaced by tungsten carbide bus bar 
contacts #663-B and tongues #643-B t o minimize the 
e f f e c t of excessive s p a r k i n g . For such t r a n s ­
m i t t e r s , the same adjustment, procedure as Just o u t ­
l i n e d i s t o be f o l l o w e d , except as noted In the 
f o l l o w i n g paragraphs. 

29. Before a d j u s t i n g the tongue pressure 
ag ai nst the spacing c o n t a c t s , the spacing bus bar 
should be removed, and I n order to apply Tool 
#9240-A, one l e g of the contact tongue arm of the 
t o o l , #9243, must be f i l e d o f f . The remaining l e g 
i s p o s i t i o n e d t o engage the tongue so as to move 
i t t o the l e f t . 

30. A f t e r t h i s adjustment has been made, the 
spacing bus bar i s to be r e p l a c e d , and the .006 
inch gap, obtained when a d j u s t i n g the marking con­
t a c t s , i s t o be checked. 

31. F i n a l l y , remove the marking bus bar and set 
the l e g of the modif ied Tool #9240-A so as t o 
engage the other face of the t r a n s m i t t e r tongue. 
A f t e r a d j u s t i n g the tongue pressure against the 
marking c o n t a c t s , replace the bus bar and again 
check the .006 inch gap. 

32. A s p e c i a l f i b r e gauge, M u l t i p l e x Tool 
#10065, Is t o be used f o r a d j u s t i n g the contact 
gap of t r a n s m i t t e r s equipped w i t h tungsten carbide 
c o n t a c t s . M e t a l l i c gauges should not be used. 
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