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1. GENERAL 

1.01 This section provides the descr iption and 
principles of cperation for the high speed 

ta pe punch unit (DRPE type) . It Is reissued to 
add enginee rin g changes and a punch backup 
mechanism. Since this is a general revision, 
marginal arrows normally used to indicate 
changes are omitted. The photogr aphs and il­
lustrations are representativ e of most models. 

1.02 The high speed tape punch unit uses tuned 
reed armatures, which are controlled by 

magne ts to operate the punch pins. Tape feeding 
is accomplished with a spring driven escapement 
type feed mechanism. 

1.03 Input to the ur.it is parallel and consists 
of shaped current pulses and a s teady 

holding current. Output is perforated paper 
tape . 

2. DESCRIPTION 

2.01 The high speed tape punch unit (DRPE 
Type) is an electro - mechanical dev ice 

that perfo rates coded Information In paper tape 
(Figures 2, 3, 4, and 5). The unit pr oduces code 
holes in paper tape in response to binary-parallel 
signals received from an electronic control unit. 
Ear ly models ope rate at any speed up to 2000 
words per minute (200 cha r acters per second) . 
Later models ar e available for ope r ation up to 
2400 words per minute (240 charac te rs per 
second). These two types of units may be dif ­
ferentiated by the configuration of the reeds as 
shown in Figure 1. 

Note 1: Early design units may be equipped 
with solid reeds marked with.an "X" on the 
fixed end. Inspect the reeds, and if they have 
the "X", do not use the punch at speeds over 
850 words per minute . If higher speeds are 
required, rep lace the solid reeds with the 
laminated type (not ma rked with an "X"). 
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Note 2: Because the majority of applica tion s 
of DRPE type punches ar e required to oper ­
ate below 1500 words per minute, the factory 
produc t is now adj•Jsted to, and tes ted at, 
1500 words per minute. For unit applications 
requir ing 2400 words per minute operation, 
a suffix (/ 24) is added to the unit code; con­
tained int.he identUication pl a.te, starting w ith 
serial numbe r 1753. 

Examp le: 

DRPE802 - denotes this unit is ad­
justed ru,d tested for 
s peeds up to 1500 words 
per minute. 

DRPE802 / 24 - denotes this unit Is ad­
justed and tested for 
spee ds up to 2400 words 
per min ute. 

REED FOR 2000 WPM PUNCH UNIT 

·I~: - ,~T 
REED FOR 2400 WPM PUNCH UNIT 

850 WPM ONLY IF WITH "X" ON END) 

Figure 1 - Reed Ident ification for 2000 and 24 00 
Words Per Minute Punch Units 

USES 

2.0 2 The high spe ed tape punch unit is intended 
for use in receive -t ransmit se ts and 

high speed tape -t o- tape receiving terminals. It 
is also compatib le with co mputer type applica ­
tions or wherever its high speed capability may 
be required . 
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ASSOCIATED EQUIPMENT 

2.03 An elect ronic contro l unit provides the 
circuitry that converts low level s igna ls 

to controlled, shaped, power s ignals capable of 
ope r ating the punch magnets and reed armatures 
at t he required high speeds. Connecting cab les 
ohou ld be prov ided in the base or cabinet mount ­
ing facility. The chad chute, 01:tput tape guide 
and tape handling vary from awlica tion to ap­
plication and, therefore, should frlso be prov ided 
as part of the mounting facility. 

SIGNAL INPUT 

2.04 Signal code input to the punch ls binary 
and parallel. Any code pulse co mbin a­

t ion and the contr ol and tape feed pulses are 
simultaneous. These cons ist of shaped current 
pulses and a s teady holding cu rr ent (Figures 6 
and 7). This Input is provided by the elec tr onic 
equipment mentioned in 2.03. Output from the 
unit Is perforated paper tape. When released 
by a signal, the strain energy that has been 
stored by electro- magnets In t he s te el tuned 
reed armatures, is utili.zed to opera te the punch 
pins and lo trigger the escapement mechanism 
that feeds the tape. 

TAPE 

2.0 5 With the appropriate punch block assem -
bly and assoc iated parts selected and 

Installed, the unit can be capable of perforating 
eithe r 11/16 Inch , 7/8 Inch, or l Inch tape 
(Figure 10). Tape guide channe ls can be pro­
vided to align any of the se tape widths. 

CODE LEVELS 

2. 06 The punch will perforate, depending on 
t he unit and punc h block selec t ed, either 

5-, 6-, 7- , or 8-level tap es accord ing to the 
following arrangement: 

5 Levels 6 Levels 7 Levels 8 Leve ls 

0 1 0 l 0 1 
0 1 0 2 0 2 0 2 
0 2 0 3 0 3 0 3 
0 F •o o F 0 F 0 F 
0 3 0 4 0 4 0 4 
0 4 0 5 0 5 0 5 
0 5 0 6 0 6 0 6 

0 7 0 7 

0 Code Hole 
0 8 = 

F = Feed Hole 
•o = Advanc e Feed Hole 

(If so equ ipped) 

• 
• 
• 

• 

• 
• 
• 
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NO. 5 PUNCH 
MAGNET ----- --

NO. 5 REED--- -...._ 
ARMATURE 

NO. 2 REED ARMATURE 
(MAGNET IN REAR) 

LINKS 

NO. 3 PUNCH ___ _ 
MAGNET 

NO. S REED ___ _ 

ARMATURE 

ESCAPE MENT 
PAWL ---

FEED 
WHEEL 

TAPE 
GUIDE 

(Front View) PRESSURE ROLLER 

ISS 3, SECTION 592-803 - l00TC 

,--NO. 4 PUNCH MAGNET 

NO. 4 REED ARMATURE 

llO. 1 REED ARMATURE 
(MAGNET IN REAR) 

,.,,---- FEED MAGNET 

TAPE FEED AND 
r--- FEED HOLE PUNCH 

REED ARMATURE 

TAPE GUIDE ROLLER 

r---- TAPE PULLER 
ROLLER 

TAPE GUIDE 

Figure 2 - Five-Level High Speed Tape Punch (Ear ly Design) 

NO. 1 PUNCH MAGNET 

SILICON RECTIFIER 
MOTOR SWITCH ASSEMBLY 
(COVER REMOVED) 

MOTOR SWITCH CONTACTS 
(OPERATE SILICON SWITCH) 

TAPE PULLER MOTOR 

(Rea r View) 

CONNECTOR 

,,--NO. 2 PUNCH MAGNET 

-- -- MOTOR FAN 

PRESSURE ROLLER SPRING 

Figure 3 - Five- Level High Speed Tape Punch (Early Design) 
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MAGNET ASSEMBLY MAGNET ASSEMBLY 
MOUNTING SCREWS ECCEm'FlC BUSHING 

~ FEED MAGNET 

LINKS 

TAPE GUIDE 
ASSEMBLY 

FEED TAPE PULLER 
WHEEL ROLLER 

TAPE GUIDE 

UNIVERSAL PUNCH BLOCK 
(Front View) 

Figure 4 - Eight- Level High Speed Tape Punch (Later Design) 

• 

Bl-DIRECTIONAL 
SWITCH ASSEMBLY 

MOTOR SWITCH 
CONTACTS 

TAPE PULLER 

CONNECTOR 

MOTOR --....:.'. 

(Rear View) 

TAPE FEED 
MOTOR 

Figure 5 - Eight-Level High Speed Tape Punch (Later Design) 
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TIME 1N 
MILLISECONDS 

HOLDING CURRENT ON 
OF F 

N PUJ;L- UP CURRENT 0 

OF -

0 1 

WAVE FORM -42 V 
;\CROSS 

POWER RESISTOR -55 V 

REED TRAVEL 0. 000 

0. 010 

0. 020 

0.000 

0.040 

" 

" 
" 
" 

" 
RATCHET 

MOVEMENT 

0. 000 " TAPE 
MOVEMENT 0. 020 " 

.I 

' 

" 0.040 

0. 060 " 
o. 080 

0.100 

" 
" 

' \ 
' 

1ST STEP 

2 3 

l 

I i 
• 
I 

/J' ,, - I 
• 

J 
f 

' '\ I 

f'\ NDST ~p 

r-... 

" '\ 

4 5 6 7 8 

I 

I 
r7 LIMITS FOR 

WAVE FORM 

- 11 

' I 
'\ J 

' f 

' 

' / 
f'\ 

I' 

" 
'\. ' ' \ 

\ 1 

Figure 7 - Typical Dynamic Timing Diagram for 8-Level .Punch Unit (Later Design) 
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TAPE PULLER 

lO~-,------- ---- --- -- ----~=~-- -~ MOTOR 
24 u 5v AC SENSITIVE (4) FEED 

LEAF (4) 

~ SWIT- +C• H--+-<~OR 

l 1) (1) SW (2) (~ 

r 
I 

--
(T-2) (2)- -(5) (T-2)7 

I I 
I I 

7f---- ---- --~ 
19--- ---- -~ 
6----- - -, 

I (T -1) (T-1) I 
I (G) {G) I 

20f--- - ~ 
(3) (2) (1) (4) 

7 
I 
I 

_j 

I (1) I 
L _ BI-DIRECTIONAL SW ASS~ __ __ j 

5~---- ------- ----- ------ ---- ~ 
4~--- ------- --- -----------, 
3 / 

9f-- ---- ------- --~ 

2( 
1( 

1(2) l., 
1 2 

=====~~~_r_(l) _ __,J (2) 

(2) 

F 
r----'~E 

.___,__,E 
D 

(1) 

22------------- ---' 
16f------------- --------' 

( 1) (2) 

3 4 

(2) (1) 

17~----- -------- ------------' 
18f------- ---------------- ------' 

Figure 8 - Typical Schematic Wiring for High Speed Tape Punch Unit (Early Design) 

( 1) 

5 

(2) 
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FEED MOTOR TAPE PULLER 
16+- ----- - --- ------ ---- -, ---- ----, MOTOR 
49+-=1=15~V~A=C~--- - ---- --. L EAF SW (4) 

27+- -- -- -- -~ 
19+- - - --- ---, 
20,,._- --- ~ 

26 .Y 
R 

33( ~ 3 
I 

(3) (2) (1) (4) 
r'- '"'-- 7 
I : I 
I L-----3~.._.j I 

~ T~P~ ~LJ'!_ ~ j 

,-
1 

I 100 
I 
I 
I L----f _ ___ _ ,..... _____ ___ 

(1) 

(T-1) 

I 
I 
I 
I 

(T - 1) 

401<--- --- ----- ----- -- -- -- ---- - -- ~ 
44r- --- ----- -- - ------ ------ ----, 
48+------ -- ----- ----- -------, 
17+- --- ----- -- - --- ----~ 
13- ~- --- -- ---- --- -~ 
36--- ---- -- -- -- -, 
9+-- - -- -- --~ 
5+--- --- ~ 
l<---- -

(1) (2) 

2 ~,..... 
(2) (1) 

3 
7 

11 
34 
15 
50 
46 
42 
38 

41 
39 
37 
35 

18 COMMON 

(1) (2) F 

3 E 
E 

(2) (1) D 

-
r-- -- - -, 
' I 

2 1 
? 

~ ___ .__ __ __ _,_ ,..__ I 
, - I 4 

6 
45 
8 

10 
12 
14 
47 

_ ___ _ __ _ _,_ _____ I 

3 
FEED 

4 

6 
7 
8 

I 

I 
I 
I 

I 
I 
I 

I LIGHT SENSOR I 
[ii!'._ l;_QOIPP~~) j 

( 1) (2) (1) 

4 5 6 

(2) (1) (2) 

RECTIFIER 
ASSEM 

r ------, 
I 2 1 I 
I • I 
I ' I 
I I 
1 TAPE LID SW I L _ _ ____ J 

(1) (2) 

7 8 

(2i ( 1) 

- -- --, 
1" j: ,-.,!.;sic 1 i I 

I 

I 

I ~~ I 

I BACKU P MAGNET : 
IL (IF EQUIPPED ) 1 __ ___ ___ ...J 

F igure 9 - Typical Schem atic Wiring !or High Speed Tape Punch Unit (Later Des ign) 

Page 8 

• 

• 
• 
• 

• 

• 
• 
• 

http://www.fastio.com/


ClibPDF - www.fastio.com

• 
• 

• 

• 

• 

• ) 

• • 
• 

• 

5 LEVELS 6 LEVELS 
(11/ 16") GUIDING (7/ 8") 

EDGE 

0 2'97" 
01 

0 1 81 • ♦ 02 
OF *o o F 
03 0 4 
0 4 05 
05 06 

t 
0 441" . I 
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7 LEVELS 
(7/ 8") 

01 
02 
03 

8 LEVELS 
(1") 

f O I 

03 
o F 

0. 3 192" O 2 

-1---'---+ --o F 
04 
05 
06 
07 

0 4 
0 5 
06 
07 
08 

CONFIGURATIONS OF CODE HOLES --- CIRECTION OF FEED 

*o ~ FEED HOLE LOCATION (IF EQUIPPED 
WITH ADVANCE FEED HOLE PUNCff) 

Figure 10 - Bina ry Permu tation Code 

SPEED AND TIMING 

2.07 The high speed tape punch will opera te at 
any speed up to 200 or 240 charac ters 

per second, depen ding on the model, In response 
to Its Incoming signals. There are no timing 
restrictions as to when the signals may be fed 
to t he unit , except that the incoming s!gna!S 
cannot be at a higher rate than the units maxi­
mum rated speed. 

OPERATING POWER AND TE MPERATURE 

2.08 The high spee d tape punch unit has two 
shaded pole motors (Figu res 3 and 5). 

The input to these motors is 115 v ac, ±10%, 50 
or 60 he r tz (depending on unit application), 75 
watts (each motor) at nomina l voltage and 70°F 
ambient tempera ture. The unit may be ope rated 
in an env iro:iment ranging from O to 90 percent 
relative humidity and at an amb ient t empe rature 
of +40°F to +ll OOF. 

WEIGHTS AND DIMENSIONS 

2.09 The 5-level tape punch weighs approxi -
mate ly 14 pounds and the 8-level unit 

weighs apprnxim.ate ly 17 pounds, less variable 
features. Tile approximate overall dimensions 
less variable features, mounting facllltles, and 
covers are 7- 3/8 inches high, 9-3 / 8 inches 
wide, and 9- 1/2 inches deep . 

VARIABLE FEA TUF.ES 

A. Photoelec tr ic Reader (Verifier) 

2.10 The high speed tape punc h unit may be 
equipped with a photoelec tric sensing 

assembly which inc ludes a light source assem ­
bly, isolator tube, mirr or tube assemb ly, Chad 
chu te, and a punch block wit h verifie r (Figures 
16 and 17). The verifier portion of the punch 
block contains the photot r ans isto rs. The par­
allel output of the phototransistors corresponds 
to the hole or no- hole condition of the paper 
tape and follows one character after the per­
fo rating position. The photoelect ri c rea der 
assemb ly is intended for use in erro r detection 
sys tems or wherever it is necessary to re­
generate a signal fl'lm the tape one charac ter 
after perforation . 

B. Punch Backup Mechanism 

2.11 The backup mechanism ls an electro-
mechanical device which, when given an 

electrical pulse, passes the product tape through 
the punch block, of the tape punch unit , In the 
reverse direction for 80 cha racters (Figure 11) . 
During normal forward operation of the asso ­
ciated punch unit, tt .e forward feed wheel wHl 
feed tape to the left . The tape Is passed t hrough 
the tape guide asi$embly (not engaging the re ~ 
verse feed wheel). When an elec t rical pulse is 
received by the backup mechanism, the tape 
guide assembly pivots a.llowing the reve rse feed 
wheel to engage the tape and the forward feed 

Page 9 
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MOUNTING 
SCREW 

REVERSE FEED WHEEL TAPE GUIDE 

~ TAPE GUIDE 
TORSION SPRING 
' 

INTERMEDIATE 
SHAFT ASSEMBLY 

(Left Front Oblique View) 

~ DRIVE SHAFT 
• ASSEMBLY . 

Figure 11 - Punch Backup Mechanism, Less Cover 

wheel to disengage. The tape is then pushed 
backwards through the punch block for exactly 
80 characters . The reverse feeding stops after 
the 80th character In tbe tape has been fed. The 
tape guide assemb ly then pivots again, disen­
gaging the tape from the reverse feed wheel and 
engaging it with the forward feed wbeel. The 
punch unit then proceeds to operate 1n the for ­
ward mode. The backup mechanism Is intended 
for use 1n error detection and correction appli­
cations . • 
C. Universal Punch Block 

2.12 Later deslsn models (2400 wpm) of the 
high speed tape punch, either with or 

without the photoelectric reader, may be equipped 
with the adjustable universal punch block as-

Page 10 

• 

semb ly which Includes an adjustable tape guide 
(Figure 21). An operating lever on the universal 
punch block and an adjustable t ape guide may be 
positioned to accommodate any of the available 
four differ ent levels and three widths of tape. 

3. PRINCIPLES OF OPERATION 

RECEMNG SlGNALS (Figures 6, 7, 8, and 9) 

3.01 The binary code pulse combination and 
simultaneous binary control and tape 

teou vui,;e, which are required Input from the 
electronic contro l unit to operate the punch unit, 
consist of the following: a steady holding cur­
rent through all magne t coils during the standby 

• 
• 
• 

• 

• 
• 
• 
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TAPE FEED MOTOR 

ANTIREVERSE PULLEY 
(PART OF MOTOR PINION) 

ANTIREVERSE PAWL~ 

IDLER GEAR 

MOTOR PINION 

TAPE FEED 
MOTOR SWITCH --ii71 

ESCAPEMEIIT 
PAWL 

-LINK 

DRIVE SPRING 
(REAR HALF) 

TUNED REED ARMATURE 

t--- PUNCH BLOCK 

TAPE 
FEED 

WHEEL 

RATCHET 

YIELD SPRING (Right Front Oblique View) 

Figure 12 - Punch and Feed Mechanisms 

(ready) period and through the coils of those 
code punch magnets that are tu remain in a 
space (no-punch) state during the Interval that 
a character code signal is being received. The 
tape feed hole for each character and any char­
acter marking code hole is punched In the tape 
through the release of a tuned reed armatur e 
during Its no current interval of this charact e r 
code signal. The no current interval, with its 
transition from holding current and back to the 
current state, Is timed and spaced to match 
one -half of the natural resonant frequency cycle 
of a tuned reed combination that Includes reed, 
linkage, punch and, In the case of the feed punch, 

the escapement and tape feed mechanism. Ex ­
cept for this wave shape-timing requirement, 
the high speed tape J)UnCh will accept the pa.r ­
allel wire binary signals at any speed from zero 
to its maximum rated number of words per 
minute without any changes or readjustments of 
the unit. 

MAGNET AND REED ASSEMBLY (Fig'ure 12) 

3.02 Mark (Punch) Code Pulse: The tuned 
reed armature, through Its rigid vertical 

link to the punch piB, punches the tape when it 

Page 11 
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• 

4 (3*) 

5-LEVEL 
MAGNETS 

FEED 

l* 
2* 
3* 
4* 
5* 

*5- LEVEL MAGNET 

OTHER 
MAGNETS 

FEED 
1-LEVEL 
2- LEVEL 
3-LEVEL 
4-LEVEL 
5-LEVEL 
6-LEVEL 
7-LEVEL 
8-LEVEL 

2 (l *) 

7 

FRONT 

'\ 
MAGNET POSITION 

LOWER RIGHT REAR 
REAR CENTER 

UPPER RIGHT REAR 
UPPER LEFT REAR 
LOWER LEFT REAR 

UPPER RIGHT FRONT 
UPPER LEFT FRONT 
LOWER RIGHT FRONT 
LOWER LEFT FRONT 

Figure 13 - Punch Magnet Pos itions 

Is released from Its magnet by a no cur rent in­
terval (mark code signal, or any signal In the 
case of a feed punch) . A rapid reduction to the 
no cuuent state Is obtained by momentary ap­
plication of a reverse voltage of approximately 
+250 volts by the external control unit to the 
punch magnet coil, thereby overcoming the hold­
Ing current through the Inductances of the con­
trol unit and the punch magnet coils. Near the 
end of this cycle, a negative pulse (approximately 
-50 volts) is applied, through a variable re-
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sistance in the contro l unit, to the punch magnet 
coil in time to quick ly re-establish a holding 
current (approximately 750 ma at -17 v de) that 
catches the tuned reed armature on Its rebound 
and holds It against its magnet until the next 
punch pulse is received. Late r model units are 
equipped wit h rAetl Rtlencing bumpers. 

3.03 Space (No Punch) Code Interval: Any 
tuned reed armature, except for one re­

leased by a cont r ol pulse and associated with 

• 
• 
• 

• 

• 
• 
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the feed punch mechanism, Is held against its 
magnet during the character space code interval 
by the same holding current that passes through 
the magnet coll In the standby (ready) condition. 
The feed punch armature is r eleased upon re ­
ceipt of any code signals by a control pulse to 
punch and feed tape as described for the mark 
codo pulse in 3.02. 

3.04 The high speed punch comprises one 
mag:,et -punch mechanism to punch and 

feed tape, plus one for each code level to be 
punched. This provides six for a 5-level punch 
unit, or nine for an 8 00 leve l punch unit. 

REED, LINK, AND PUNCH MECHANISM 
(Figure 12) 

3.05 Each tuned reed armature bas an ex-
tend ed tip that ls arranged to align with 

and fit into the upper notch of its associated 
link. The reed is adjustable within its clamp 
and is mounted to an adjustable magnet bracket 
which also mounts an adjustable magnet. This 
combination is adjusted for proper alignment, 
air gap, and height, so that the punch pin just 
penetrates the tape with the reed in its neutra l 
(unoperated) position. 

3.06 Each long and short link is notched at 
the top for the reed and at the bottom for 

the punch pin, thereby enabling the reed to punch 
the tape on its down stroke after release, and to 
retract the punch pins on its return (rebound) 
stroke. The long links a.re guided by a fixed 
guide at the top plus an adjustable guide affect ­
ing both long and short links near the bottom. 
The link for the tape feed hole punch has an ad­
ditional notch on its left side to ope rat e the tape 
feed escapement pawl. 

3.07 A ooad at the top of each punch pin fits 
into the notch of th e link at its right to 

punch the tape on a down stroke of the link and 
to retract the pin from the die plate on the up 
st roke. An adjustable retaining plate, mounted 
at the top left side of the punch block assemb ly, 
holds the pins in position in case of punch block 
adjustment or removal. 

TAPE FEED AND FEED HOLE PUNCH 
(Figures 12, 13, and 11) 

3.08 Upon receipt of the binary control signal 
pulse at the tape feed hole punch magnet, 

the reed (armature) is released. These punch 

IS$ 3, SECTION 592-803-.lOOTC 

and feed mechanisms then operate In the follow­
ing sequence : 

(a) The r eed to punch pin link first drives 
the pin into ihe tape far enough to hold 

the tape and prevent feeding . 

(h) As the link continues downward it pivots 
the escapemen t pawl, thereby allowing 

the ratchet to escape by one tooth under 
torque of the dri,e spring. An extended stop 
lug on the ratchet rotates with the ratchet. 
This re leases the tape feed wheel to rotate, 
under torque of the yield spring between the 
ratchet and feed wheel, when the feed wheel 
is late r release<i by the tape and the punch 
pins are holding the tape . 

(1) The drive spring is wound to its cor -
rect tens ion by a shaded pole motor 

through its pinion gear, a spring loaded 
idler gear with motor control switch, and 
a spur gear. (See Figures 8 and 9 for 
typica l schematic wiring.) 

(2) An antireverse pawl engages the 
gr oove in a pulley at the rear of 

motor pinion to prevent unwinding of the 
drive spring through the motor when power 
Is removed b7 operation of the idler gear 
arm switch. This also prevents the Idler 
gear spring a"ld drive spring mechanlsms 
from hunting for their balance positions. 

(c) With the feed wheel still held against its 
yield spring torque by the tape; the ar­

mature, link and punch pin start their upward 
(rebound) movement. The escapement pawl 
is again pivoted and the ratchet escapes an­
other tooth at approximately the same time 
that the feed hole punch pin (with other pins, 
if any) is withdrawn from the tape. The tape 
is now moved by the feed wheel, under torque 
of its yield spring , until the feed wheel is 
blocked by the extended stop on th e ratchet 
(0.1 Inch tape movement). 

(1) The tape feed wheel revolves (moves) 
1/ 10 of an Inch at Its periphery, 

where the ta pe rides, for each punch and 
feed cycle. 
(2) To maintain the ten feed holes to the 

inch spacing, the distance betwee n 
the point where the feed -w heel punch pin 
enters the tape most be an ex~ ~t multiple 
of 0.1 Inch, so that the feed hole is pre­
sented to the feed pin at the right point to 
avoid strai n, distortion and relative motion 
between tape and feed wheel. 
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TAPE FEED RATCHET TAPE GUIDE SPRING ~ - -- DIE PLATE 

TAPE GUIDE 

DRIVE SPRING 

TAPE FEED PRESSURE 
MOTOR SWITCH 

ROLLER 
SPRING 

TAPE PULLER 

MOTOR PINION MOTOR SWITCH 

IDLER GEAR 

SPUR GEAR 
TAPE PULLER MOTOR 

TAPE FEED MOTOR (Bottom View) 

SILICON RECTIFIER 
SWITCH ASSEMBLY 

(FOR PULLER MOTOR) 

Figure 14 - High Speed Tape Punch 

(3) The multiple of 0.1 Inch distance may 
be adjusted, If necessary, by the 

TEN TO THE INCH adjustment given In 
the adjustment secUon. 

(cl) The reed (arma tur e), with its llnk and 
punch pin, continues upward (rebounds) 

to. its latched posltJon against the magnet 
where it is held by the holding current until 
the start of the next character or tape feedout 
cycle. 

TAi.IB PULLER AND GVIDES (Figure 15) 

3 .09 The unpunched paper tape Is normally 
stored on a tape reel mounted on asso­

ciate<! apparatus. Fro111 there It ts pulled, by 
the drive roller and shaded pole motor , Into the 
high speed tape punch from the upper right side 
of the unit as follows: 
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(a) The tape travels to the le!t, under the 
pulley at the extreme right hand of the 

unit. 

(b) The tape continues to the left, over the 
top of the tape guide, through the shielded 

slot, to the underside of the tape guide. 

(c) Tape Is then pulled over ar.d around the 
drive roller, on the motor shaft, return­

Ing It toward the right between the drive rol­
ler and the spring loaded pressure roller 
(directly under the drive roller). 

(d) The tape continues to the right, over and 
around the tape tension lever. 

(1) The tape tension lever maintains a 
predete rmined, constant, low tension 

on the tape where It Is presented to the 
punch block and tape feed wheel. 
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• 

• 
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TA P E PULLER ROLLER 

PRE SSURE ROLLER 

TAPE FEED WHEEL 

TAPE 
(OUT) 

TAPE GUIDE STOP / 

TAPE GUID 

PUNCH BLOCK/ 
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TAPE PULLER 
MOTOR 

DIE PLATE 

(Front View) 

CAM TAPE P ULLER 
MOTOR SWITCH 

PULLEY 

' 

TAPE 
(IN) 

, I 

TAPE 
GUIDE 

TAPE TENSION LEVER 

Figure 15 - Tape Puller and Guides 

(2) This is accomplished by contr ol of 
the tape puller motor through a tor ­

s ion spring, double acting cam, and a 
switch at the opposite end of the tape ten­
s ion lever. The motor power is thereby 
removed when the tape become s too tight 
or too loose. 

(e) From under t he tension lever, the tape 
returns to the left and passes along the 

tape guide, then between the die plate and 
punch block. All punch pins must be in the ir 
retracted positions (reed armatures pulled 
up) before a new tape can be Inserted at this 
point. 

(f) The tape is then fed by the tape feed 
wheel and feed motor: 

(1) Without Backup Mechanism: Between 
the feed wheel and a manually re ­

leasable, spring -l oaded tape guide directly 

under the feed wheel. From the left of the 
feed wheel, It arches over and c lea r of the 
adjustable guide stop post, then over the 
tape guide post at the extreme left. 

(a) An addltlorutl tape cover guide may 
be added after the feed wheel , as 

part of associated apparatus, to guide 
the tape to a tape winder. 

{b) A chad chute, also part of asso­
ciated apparatus, may be added 

under the punch die plate in order to 
dispose of the chad. 

(2) With Backup Mechanism: Through the 
adjustable tape guide, of the backup 

mechanism, and exits the unit at the ex­
treme left. 
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UNIVERSAL 
PUNCH BLOCK 

BACKUP 
MECHANISM 

PHOTOELECTRIC 
READER {VERIF IER) 

(Front View) 

Figure 16 - 8-Level Tape Punch With Va riable Features 

VARIABLE FEATURES (Figu1-e 16) 

A. Photoelectr ic Reader (Verl!ler) 

General 

3.10 Light supplied by the light source assem-
bly ls directed onto the mir ro r In the 

mir ror tube assembly. The mirror redirects 
the light through the die plate window onto the 
bottom surface of the tape, Illuminating the 
character code which Immediately follows the 
perforating position. If a hole Is present, the 
light passes unobstructed through the hole In the 
tape, through the cover glass, and through the 
transistor tube to strike and activate the light 
sens itive transistor. The activated transisto r 
Indicates the pre sence c:l a hole by permitting 
current to pass through its circuit. 

Llgbt Source (Figure 17) 

3.11 The light source consists of a quartz 
Iodine lamp, r.ollimatlng lens, 11nd hard­

ware to mount them. Tbe lamp filament Is 
positioned at !be focal point of the lens to pro­
duce parallel light rays (colllmated light). 
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Mirror Tube Assembly (Figure 17) 

3.12 A rectangular flat mirror Is positioned 
so that the center of the ref lecting sur­

face coinc ides with the Intersection of the ver­
tica l center line through the fourth level code 
pos iti on and the optical cente r line . The mirror 
tube is designed to enclose the light path from 
the light source to the Code verifying position tn 
the punch, and to support the mirror. 

Die Plate Window (Figure 17) 

3.13 The die plate window, which Is perma-
nently bonded to the die plate on the 

punch block, protrudes below the die plate. Its 
purpose is to permit colllmated light (from the 
light source) to pass through the die plate to the 
phototranslstors . 

Phototranslstor Assembly 
(Figures 17, 18, and 19) 

3.14 Hole condition (Figure 18): When a hole 
In the paper tape Is tn position over the 

die plate window, light passes from the light 
source assembly, through the die plate window, 
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PERFORATED 
METAL HOUSING 
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PUNCH BLOCK 

DIE PLATE 
WINDOW 

LAMP PAPER TAPE 

CHAD 
CHUT E 

RUBBER ISOLATOR 

LENS HOLDER 

COLLI .MATING LENS MIRROR TUBE 
ASSEMBLY 

(Left Front Oblique View) 

Figure 17 - Photoe lec tr ic Reader (Verifier) 

through the hole in the tape, and through a tube 
to the phototransistor which responds to the 
light. This results in a current (mark) condition . 

3.15 No Hole Condition (Figure 19): When 
blank tape is in posit ion over the die 

plate window, light canno t pass dir ectly through 
the tape. Rathe r, the light Is diffused and ran­
domly oriented bythef ibersinthetape. Fu rth e r, 
as the diffused, disoriented ligh t passes through 
the light directing tube, some of th.is light is 
absorbed and disor iented by the tube. The re­
sulting "dim" light will not cause the photo­
t ransistor to respond. This results in a no cur ­
rent (space) condition. 

3. 16 Feed Hole (Figure 18): The code hole 
sensor tubes have an Inside diameter of 

0.062 inch (0.010 inch s malle r than the code 

hole). In the case of the feed hole, the senso r 
tube is 0.054 inch so the web (that portion of 
tape between perforations) between feed holes 
will co mpletely shut oU the ligh t. In this way 
an output is ava ilable from th e feed hole when 
each character is advanced . This outpu t can be 
used for detecting tape motion, as an Input to a 
counter, or for anything that requi res an output 
with each characte r advance . 

B. Punch Backup Mechanism (Figu res 11 
and 20) 

Forwanl Mvu" (Figure 20) 

3.17 While the associated punch unit is punch ­
ing tape , the backup mechanism Is not 

functioning. The bac:rup mechanism drive shaft 
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LIGHT DIRECTING TUBE 

PERFORATION 

(Front View, 
• Cross Section) PAPER TAPE 

COLLIMATED LIGHT 

Figure 18 - Pbototranslstor Detects Perforation In Tape 

) 

• 

NO PERFORATION 

(Front View, 
Cross Section) 

PHOTOTRANSISTOR 

LIGHT DIRECTING TUBE 

OPTICAL GLASS 
WINDOW 

PAPER TAPE 

-.3- - Mm.ROR TUBE 

COLLIMATED LIGHT 

Figure 19 - Phototranslstor Detscts No Perforation In Tape 
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ESCAPEMENT 
PAWL 

REVERSE 
FEEDWHEEL 

PERFORATED 
_TAPE 

\ 

DETENTDISC 

INTERMEDIATE 
SHAFT 

Figure 20 - Backup Mechanism (Left Front Oblique View) 

is being driven clockwise at approximate ly 118 
revolutions per minute by a 105 rpm shad ed 
pole motor through a timing belt. Because the 
spring clutches are disengaged, only the gear on 
the drive shaft and the mating gear on the inter ­
mediate shaft (rotating counterclockwise) are 
rotating. 

Reverse Mode (Figure 20) 

3.18 When a 6 volt de (70 ms) pulse is sup-
plied to the trip magnet, the magnet ar­

mature ls attracted to the core. The armature 
pulls on the lever attached to t he clutch tr ip 
shaft causing it to rotate clockwise. The clutch 
stop lever is rotated away from the clutch disc 
lug allowing the drive clutch to engage. 

3.19 Engagement of the dr ive clutch (Figure 
20) causes the cam assembly to rotate 

with the shaft. At the same time, the tape guide 
cam follower arm starts to rotate counterclock ­
wise. A post on the arm allows the tape lid 
switch lever to be rotated clockwise by its 
spring. The lever operates the tape lid switch, 
which is wired for normally closed operation. 

3.20 The tape guide cam follower arm, as it 
rotates, causes the center of the tape 

guide assemb ly to move down and toward the 
left. The tape guide torsion spring (Figu r e 20) 
tends to bias the assembly counterclockwise. 
As the tape guide assembly rotates counter ­
clockwise, it moves away from the right eccen ­
tr ic stud and continues to rotate until the left 
end of the assembly comes to rest on the left 
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OPERATING 
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• 

TAPE GUIDE 
BlAS!NG SPRING 

TAPE GUIDE PLATE 

ADJUSTABLE 
TAPE GUIDE 

ROLLER 

\ 

PUNCH BLOCK 
(Right Side Views) 

TAPE ROLLER GUIDE 

Figure 21 - Universal Punch Block and Roller Guide 

eccentric stud, At this point, the tape is en­
gaged by both the reverse feed wheel and the 
forward feed wheel until the tape guide cam fol­
lower arm is on the high part of the cam assem­
bly. The forward feed wheel then disengages 
the tape. 

3.21 As the tape guide cam assembly continues 
its rotation, the cam assembly roller 

strikes the clutch release lever causing the trip 
shaft to rotate counterclockwise. The rotation 
of the clutch stop lever releases the intermediate 
shaft clutch allowing it to engage. The drum and 
gear assembly begins to rotate counterclockwise 
causing the reverse feed wheel assembly to ro­
tate clockwise. The reverse feed wheel assem­
bly rotates twice to each rotation of the inter­
mediate shaft. As the cutout on the feed wheel 
detent disc is completing the first rotation, the 
cam of the drum and gear assembly holds the 
detent lever away from the disc until the detent 
cutout bas passed (Figure 20). When the detent 
cutout approaches the second complete revolu­
tion, the detent lever is no longer held away. 
The spring clutch of the intermediate shaft Is 
stopped by its respective stop arm on the trip 
shaft, and the detent lever roller drops into the 
cutout on the detent disc. Because there are 40 
teeth on the reverse feed wheel and its rotation 
ls twice that of the intermediate shaft, 80 char­
acters in the tape will be fed backwards. 

Page 20 
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3.22 Shortly after the drum and gear assem-
bly is back to Its original position, the 

tape lid cam follower arm starts to move down 
to the low part of the tape guide cam assembly. 
A post on the follower arm causes the switch 
lever to rotate counterclockwise closing the tape 
lid switch. At the same time, the center of the 
tape guide assembly is moving up and toward 
the right. The tape guide cam assembly rotates 
countercloclcw!se until !ts right side strikes tho 
right eccentric stud. At this point, both feed 
wheels (forward and reverse) are again engaged 
with the tape. As the tape guide assembly begins 
to rotate clockwise, the . left end moves away 
from the left eccentric stud, disengaging the 
tape from the reverse feed wheel. The cam 
follower arm stops rotating when the drive shaft 
cam completes Its revolution and the spring 
clutch disengages. The backup mechanism is 
now In its neutral (forward) mode of operation. 

C. Universal Punch Block (Figure 21) 

3.23 The universal punch block is an 8- level 
punch block with a tape guide plate, tape 

guide biasing spring, and operating lever, that 
are adjustable to accommodate either 8- level 
(1 inch), 6- or 7-level (7/8 inch), or 5- level 
(11/16 inch) tape. Units equipped with this 
punch block are also equipped with an adjustable 
tape input guide roller. 
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