






























































WARRANTY 

Tally Register Corporation warrants its equipment to be free from defect 
in materials and workmanship for a period of one year from date of delivery 
and to perform in accordance with applicable specifications for a period 
of 90 aays from date of delivery. 

Tally Register Corporat ion will provide free service, including parts 
and labor, for any malfunction appearing as a failure to perform in accord­
ance with applicable specifications during the 90 day period. Any repairs 
made to equipment the 90 day period shall be in accordance with the 
In-Plant Service Price Schedule (which represents a labor charge only for 
equipment under one year old) on the price list in effect at that date . 
Purchased components, such as AC motors and semiconductors which are war­
ranted for a longer period, will be accorded the manufacturer's warranty. 

This warranty does not extend to any of our products which have been 
subjected to misuse , neglect, accident , or improper installation or 
application . 

Obligation under this warranty is limited to servicing or adjusting any 
instrument or parts thereof which, upon authorization from the Company, 
are returned to the factory, transportation charges prepaid . The Company 
will repair or replace such equipment which, upon factory examination, 
shall prove to be defective . 

If any fault develops, following steps should be taken : 

1) Notify Tally Register giving full details of difficulty, including 
model numbers and serial numbers where applicable. 

2) Upon receipt of this information, Tally Register will give service 
data or shipping instructions . 

If requested, an estimate of charges will be furnished before work begins , 
providing the equipment is not covered by the warranty or is not listed 
under the In-Plant Service Price Schedule then in effect . 

October 2, 1961 
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Figure 29. Commutator Unit, Parts List 

Part Name 

Commutator Assembly 

Circuit Board 

Brush Holder 

Brush Holder 

Brush (2 used) 

Terminal Strip 

Screw 14-40 x 1/ 4 Fillister Head (3) 

Part No . 

2- 2639 

2-2189 

2-2148 

2- 2149 

2-2455 

HHS 11064 
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Fig.10 
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Fig.23 

Parts List 

Fig.24 

Fig.25 

Fig.26 

Fig.29 

TAPE READER MANUAL 

MODEL 424 

ADDENDUM SHEET 

Correction 

1/50 hp should read 1/35 hp. 

1/30 hp should read l/35 hp. 
1/30 hp should read l/35 hp. 

Five point star wheel changed to four point •. 

1725 rpm should read 1650 rpm. 

Co11 specification for 2~V drive pulse to read: 

Coil Resistance 

'>O ohms 

Peak Inverse 
Voltage 

80 volts 

Coil 
Inductance 

60 mh. 

Escapement coils: 50 ohms or 220 ohms 

Contact pressure should be 10-20 grams 
{instead of 14-22) 

Add index No.25, Pulley-16 tooth 
Part No. 2-2044-3. 

Index No. 1 - Motor 1/35 hp, 1650 rpm 
Index No.23 - Fuse, Slow Blow 6/10 amp 

Index No. 6 - Motor 1/35 hp, 1650 rpm. 
Index No. 4 - Capacitor, 3 Mfd. 370 VAC 

Inde~ No. 6 - Part No. 1-3551-1 
Index No. 8 - Part No. 1-3555 
Index No. 9 - Part No. 1-3556, one used. 
Index No.14 - Part No. 1-4764 
Index No.20 - Electromagnetic Coil 

48 'Volts - Part No. 2-2053-2 

Index No.37 - Part No. 2-2657 

Index No. 2 - 2 used 
Index No. 3 - delete 
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Release of the reverse clutch assembly will cause the capstan to be rotated clockwise 
and move the tape in the reverse direction. 

2 .2 Tape Read Head 

As the capstan moves the tape through the read head, the tape is fed and taken up so as 
to provide approximately 120 degrees wrap on the capstan (see Figure 7). This retards elonga­
tion of sprocket holes in tapes that must be read hundreds of times. The strippers on either side 
of the capstan prevent the tape from wrapping around the capstan. 

Perforations (holes) in the tape are sensed by the five point star wheels. Spring pressµre 
applied to the star wheel lever by each pair of movable contacts, Figure 7a, holds the s~ar wheel 
lightly against the tape. 

MOVABLE WIRE CONTACT 

2
(COMM ON) 

------:;;:. / N /C CO r 

I u~~"~--· ~=--~)_ 
, ~ \ 

1'-- '... --'· 
- ·~~ 

(( r ---- ST AR WHEEL 
/ . 

I 

;----i 

II u 

' LEVER ARM 

f., 
I TAPE 

~-<r---- -r---- t-rr 

! 

CAPSTAN/ 
/~-

/ 

(A) NO -HOL E (8 ) HOLE 

Figure 7 . Starwheels Reading Perforated Tape 

As shown in Figure 7a, when a no-hole condition is sensed, -the star wheel rides the tape 
on two of its points , and the movable contact is i;witched to the upper, normally closed (N/ C) 
position. When a hole is sensed (with the tape moving in either direction), one of the star wheel 
points drops through the hole as shown in Figure 7b, and the movable contact is switched down­
ward to the normally open (N/ O) position. Therefore, an electric pulse delivered to the 
movable contact wire (common) will be conducted to the N/ C terminal if a no-hole is sensed or 
to the N/ O terminal if a hole is sensed. 

By definition, the normally closed contact (N/ C) is that contact which ts closed when the 
star wheel reads a no-hole condition on the tape. Similarly, the normally open (N/ O) contact is 
closed when the star wheel reads a hole in the tape. 

3.0 ELECTRICAL OPERATION 

3 .1 Escapement Operation 

To advance the tape (capstan rotation counter-clockwise), a drive pulse is applied to the 
forward escapement assembly. The energized electromagnet disengages the armature from the 
escapement whee l allowing the clutch assembly to rotate . Similarly, the tape may be moved in a 
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reverse direction by pulsing the reverse escapement assembly. The escapement coils are either 
24 or 48 volts, according to custom"::- specifications. Refer to Section 3 .6 for coil resistance 
and inductance. 

3 .2 Switching Action 

Switches in each of the 8 channels may be "read" by introducing a pulse to the common 
(movable) contact. U a pulse is transmitted through the normally closed (N/ C) contacts to the 
output, the tape does not have a hole in that particular read position. On the other hand, if the 
pulse is transmitted to the output through the normally open (N/0) contacts, a hole is sensed. 

3.3 Timing 

Figure 8 shows the timing relationships and pulse duration requirements of the Model 
424 Tape Reader. To start a cycle, a 24 or 48 volt pulse (as appiicable) 4 .5 milliseconds long 
is applied to either electromagnet which momentarily disengages the armature from the escape­
ment wheel in the clutch assembly. The clutch assembly responds immediately, and the torque 
transmitted through the differential rotates the read head capstan. 

As the tape is moved over the capstan, it is read by the star wheels. U no holes are 
read, the movable contacts will be switched to the normally closed position. When a hole in the 
tape is read, the movable wire contacts for that particular channel are transferred from the 
normally closed to the normally open position. However, due to the mechanical delay designed 
into the reader, contact switching occurs between 7 and 14 milliseconds after the drive pulse has 
been applied . This permits "dry" or current-free switching which gives long contact life. 

3 .4 Cycle Length Limitations 

All the above discussion and the timing diagram is based on: 

(a) Maximum reading rate of 60 characters per second. 

(b) Drive motor speed of 1725 rpm. 

(c) Drive pulse of 24 or 48 volt amplitude and 4.5 milliseconds duration. 

Under these conditions, the minimum time duration of one cycle is 16.7 milliseconds, 
i.e., drive pulses must be at least 16.7 milliseconds apart (leading edge to leading edge). 

3 .5 Terminations 

All power input, escape pulses, and read pulses are delivered to the Model 424 Tape 
Reader through a Continental 11250-34- 16PDSP, 34 pin plug. Connections to each terminal are 
shown on the wiring diagram of Figure 9. The mating receptacle for the plug is also supplied 
with the reader. 

3 .6 Spark Suppression 

Spark suppression, if provided to protect control contacts, must be designed so that the 
coi l current transient becomes zero within two milliseconds after opening the control contacts. 
See Figure 10. Optimum spark suppression is effected with the following RC networks: 

Coil 
Resis tance 

220 ohms 

70 ohms 

Drive 
Pulse 

48 volts 

24 volts 

Rs 

10 ohms 

10 ohms 

Cs 

.25 mfd 

.25 mfd 

Peak 
Inverse 
Voltage 

130 volts 

90 volts 

Coil 
Inductance 

200 mh 

80 mh 

$ (ATll[ 

Page 6 



~ 
l t4 
~ ~ ~ 

Drive Pulse Voltage 

Magnet Coil Current 

4.5 
I 

16.7 
I 

J.6 
Capstan Speed 

(rev/sec) 0 

N? (upper)~ :
7 

............... Jf ....... . 
N ° <lower> • - \ttt!i!!!l!!!!!!!!!, it;[!@ N/c liiiiiiiiiii!! ',!!!!!!~!!fi~~W~'''''''!'!=~== 

.·.········:·:· ·:·:·:·:······ :·:·:·:·:·:··· .... ·.·:·:·:·:·:·:·:·:· 
Contact Switching :::::::;::::::: ::::::;:::::;: :;;;:;:;:;:::: ;:;:;:;:;:;:;:;:;:;:;:; 

N/O 

~~NOTE: 

~ A. 
B. 

0 
Time in Milliseconds 

Timing shown is for maximum reading rate of 60 cps 

30 

Drive pulse duration 4.5 +0.5 ms with rise time less than 0.5 ms. 
Dip in coil current curve-marks the magnet armature striking the 
pole piece. 

N/O 

*A 

*B 

*C 

c. Switching zone 7-11.µns. N/O = Normally open, N/C = Normally closed. 
Switching diagram shows contacts reading an alternate hole, no-hole tape. 

Figure 8. Timing Diagram 
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Forward Coil 
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Reverse Coil 
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/,: - - -JlL , '\-0----- , 
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Brn w ____ ____ ___ __. 
Red 

End-of-tape Switches* 

Capstan Commutator-.~ 

j----------__. Grn 

Tape 
Channel 
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7 

6 

1 
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3 

4 

5 

Gry Gry Com 
A ~Lower ~Upper D 

-<+---~> B 
Gry 

E~~t)J u ' Vlt) F 

K~ ~u)N u 'Blu > L 

u~TRAI > x Red ~d 
• Red) V 

y~ )b 
Orn ~ ..... ~-----4 Orn ) Z 

c~~)g Ylw YlW 
-----~) d 

Ylw 

h~ ~.)k )1 

lJ j Grn 

Contact position 
with no-hole tape 

Wire Color Coding: 

~ = Solid Gray 
GrY = Gray tracer on 

white 
Yob = Yellow on black 

Figure 9. Wiring Diagram For 34 Pin Connector Model 424 Tape Reade 
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Drive 
Pulse 

r-i ..... 
0 

0 

H 

t 

(a) 

3. 7 Contact Ratings 

Drive 
Escapement Puls~ 

Cs Coil 70 
ohm or 

Rs 320 ohm 

{b) { c) 

Figure 10. Spark Suppression Waveforms: 

(a) Coil current without suppression 
(b) Suppression Circuit 
(c) Coil current with suppression 

12 mo 

In normal usage, the same pulse that advances the tape is used to interrogate the con­
tacts. As shown on the timing diagram, Figure 8, contact make or break always occurs after the 
expiration of the drive-interrogate pulse. Consequently, the contacts are rated for a pulse­
carrying capacity of 2 amperes, 48 volts DC. 

In applications requiring the contacts to make or break a live circuit, a current of more 
than 5 milliamps will begin to deteriorate contact life . However, contacts are replaceable. 

4.0 INSTRUCTIONS FOR USE 

4.1 Paper Tape Standards and Channel Identification 

The Model 424 Reader is designed to read any perforated tape that conforms to industry 
standards . For standard dimensions and channel designations, refer to Figure 11. 

4 .2 Threading Tape 

To thread a tape through the read head, raise the lift lever handle (24, Figure 13). This 
raises the read head so the capstan is clear. Lay the tape across the capstan so that the pins 
project through the sprocket holes. Be sure the tape is positioned so that the pins do not project 
through the holes of a data channel. Also be certain that the tape is threaded with channel 5 
nearest the operator . While holding the tape in position on the capstan, push the lift lever down 
until the lever locks in a slightly over center position. The tape is now properly threaded, and 
the reader is ready for use. 
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