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HIGH SPEED TAPE RECEIVER WITH RADIO FREQUENCY
INTERFERENCE (RFI) SUPPRESSION FOR THE MULTIPLE

ADDRESS PROCESSING SYSTEM (MAPS)

DESCRIPTION AND THEORY OF OPERATION
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This section provides a gener_:11 description and 
theory of operation of radio frequency interf 

ence (RFI) suppression on the high speed tape receiver. 11 
used with reference to the standard (MAPS) literature 
additional information relating to certain modules a 
components. Circuitry in this section re0ects the n, 
features added to the later models of the master a 
supplementary senders and rfi suppression. Functional ope 
tion of the high speed tape receiver is unchanged. 

The basic purpose of rfi suppression as applied to 
teletypewriter equipment is to provide shielding to 

suppress electrical field radiation from 1 kilo hertz to 1 gip 
hertz. Signal, clock, and electrical power inputs and outputs 
are the same as described in the standard MAPS .aections. 

l The new parts added to the tape receiver consist of 
a conduit plate, junction box assembly, screens and 

frames, capacitors, ground strap, and wiring. 

The conduit plate has three 3/4 inch knockouts foi 
clock and signal cables, and a 3/4 inch opening for 

ac input conduit connectors. The junction box consists of a 
six terminal board for ac input connections, six 0..47 
microfarad bypass capacitors, and · Nires to connect to the 
existing input terminal board. 

Wire screens, and metal frames are attached in back 
of the plastic windows, providing shielding protec­

tion while maintaining visibility of the DRPE punches and 
tape feeding mechanisms (Figure 1). A ground strap provides 
a direct ground connection between the conduit plate and 
cabinet frame. 

Each magnet driver card (Module C) is protected 
by an 0.02 microfarad capacitor connected across 

the output to suppress noise in the driver circuits. 

© 1966, 1969 and 1970 by Teletype Corporation 
All rights reserved 
Printed in U.S.A. 
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Figure 1 High Speed Tape Receiver
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A detailecl cletcription of each circuit card is 
included in the drawing cowring the ard. The 

number of the drawing is the ume as the put numl,u of the 
card. The card put numher and drawing numl,u is obtained 
from the EC nwnber of the card l,y deleting the prera EC 
and adding a prer1a or 172 for EClOO through EC499. 177 
for ECSOO through EC599. and 303 for F.C600 through 
EC699. For eumple, the drawing numl,er for E.C359 is 
172359, the drawing numl,er for EC690 ii 303690. Terminal 
board cards have che prefix TB. pan numbers and drawing 
numbers for chese cards are obtained l,y deleting TB and 
adding the prer1a 149. For eumple. the drawing numl,u for 
TB172 ii 149172. 

The equipment voltage levels are of three types: 

(a) +6 volrs, -6 wits on input and output leads 

(b) 0 volt, -6 volts internally 

(c) 0 volt, -5 volts on some internal leads. these leads 
are iclentif aed by a shaded corner in the logic 

symbol from which they originate .. 

The de coupled inputs to logic elements are shown as half 
arrow heads. Full arrow heads are resened for ac coupled 
(pulse) inputs. 

The most commonly used logic element is the 
NOR clement, identified by the designation LA 

within the logic symbol. The output of this element is 
negative if any input is at O volt. The output is O volt only if 
all inputs are negative. A special input to a NOR element, 
identified by an arrow entering a corner of the symbol, 
allows the addition of extra logical inputs to the element. 
The same results can be obtained by conneciing two or more 
elements together to obtain more inputs plus greater 
load-driving capability. 

The Oip-Oop element ~ symbolized by a rcccan­
gular box with a diagonal line across the lower half. 

The operation of this element is similar to that of a standard 
flip-flop, for example EC671, which contains priming inputs 
(half arrows) and setting inputs (fuU arrows). Arrows entering 
the upper half of the symbol designate prime 1 inputs, and 
arrows entering the lower half of the symbol designate prime 
0 and set O sismals. 

An arrow entering the center of the symbol implies 
that the set 1 and set O inputs are connected 

together. If no priming inputs are shown this indicates that 
"the prime 1 input is connected to the inverted output (lower 
half of symbol). This also indicates the prime O input is 
connected to the normal output (upper half of symbol). A 

flip.flop connected dais -, a aW a c:1-,le111e11timg 
flip-flop - --, counter. f.adt .,. ........ -coadicion or.,.._ on cite ....... inatd ..... 

A ,.._ amplif'• logic e.- ii i.HlifW If a 
..-,e l»ox with daeleuenPA .. aful..., 

hacl input IJ'ml,ol. 11ail clense■I ...... 8 ,- a 
approximately 2 mieflMIKOllds 4uratioa .....,,_ the .,­
goes negative. When lsoth inpuu to dais elemeaa _. --'• a 
pulse is prodacal only when l,oda inpuuae nepave. 

A pow, mnplirm elemeat is _,.. as a anpaoid 
.,..w with tlae lenen PA. This.__ • two 

inpuu anti an perform the NOR faccion. It hu al,out three 
times tlae loal-drmng capability of an ordinary NOR (LA) 
element. 

'l1le delay element is symboliml by a ..-re l»or. 
with the letters DY. This element can be used as 

either a one-shot or a free-running multmbrator. Thote used 
as one-shoe delay elements have the pulse duration indicated. 
Those used as free-running multivibraton have the operating 
frecauency indicated. 

The input element translates the illput polar signals 
, ... .; voits anci -6 voits) to the neutral (0 and -6 volt) 

signals used internally. The oucput element translates neutral 
signals to polar signals. The puch driver elements are 
described in Section 592-803-IOOTC. 

The receiver is designed to accept both serial and 
parallel input signals. Serial signals may be syn­

chronous or start-stop, and may represent 5-, 6-, 7-, or 8-level 
codes. They may contain from 5 to 16 units (bit times) per 
character interval. The signals may be received with one or 
more of the information bits inverted or interchanged in time 
sequence. 

The OODE LEVEL and UNITS PER CHAR­
AcrER INTERVAL switches aDow selection of 

the number of code levels to be used and the number of nits 
per character. A strapping card controls the selection of bit 
inversion and bit secauence. When more than 9 units are 
received per character, the units over nine are ignored by the 
receiver. 

leads: 

The interconnecting cable between the receiver and 
its external signal source contains the following 

(a) Auxiliary da~a input (8 leads-parallel) 

(b}- Auxiliary sample input (parallel) 

(c) Data input (serial) 

(d) Clock input (serial) 
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(e) Uageat 1nffic iaput 

(f} Bit output (I lads-parallel) 

(I) Cluncter availaWe output 

<•> Circuit pound, +6 volts and -6 volts 

(i) Fmapouncl 

(i) Alarm output (3 leacls) 

CIRCUIT DESCIUmON 

A l,lock diagram of the receiver is shown in Figure 
2. The counter recognizes character boundaries in incoming aerial data by counting the number of units in a char¥ter intenal. The counter control permits selection of the number of units per character iatemd and provides for syaduonizing the countel' with the data. The serial-to-parallel converter stores incoming data bits until a complete character has been received. It includes storage for one character in addition to the character currently being received. 

The punch drive circuits select the data to be pundaed and control the operation of the punch. The tape handling and a1ann logic detect trouble, and alarm conditions, such as low tape, end of tape, tight tape, no tape, and fuD chad bin. The control panel contains the various controls used by the operator, and the indicaton advise the operator as to the condition of the equipment. The reperf ora­tor, power supply, and circuits which distribute ac power tc the various components of the set are not shown in Figure 2. 

AD indicator lamps in the ec1uipment are controlled 
by relay contacts or l,y ~Aitches. The controlling contacts are shunted by 1 SO ohm resiston. n.ese resistors allow a small amount of voltage across the lamp filaments keeping them warm but not enough to allow the lamp lo light visibly. '111is decreases the initial surge of current, which iacreases the life of the lamps and the controlling contacts. 

AU relay windings are shunted l,y diodes which 
~m VOitage spikes lrom being generated when the relays are de-energized. The operator control switches are momentary in acrion, except BUSY OUT and POWER which ae alternate action, push on, push off. 

PUNCH DRIVER 

The punch driver mechanisms and electrical com.. 
poaeats are described in detail in Section 592-80~1 OOTC. '111e operation of the punch driver circuits are described in the following paragraphs. Refer to 7746WD, s-t-t. 

The input stage of a driver element is through a 
flip-Rop. Pin t S is a priming input and pin 22 is a eetting input. Pin 30 corresponds to the inverted output brought out through a diode. The feed level is controlled by ZC324 IO that a feed hole is punched whenever a punch command pulse appears on the common input to pin 22 of all driver cards. A level change occurs on the common pin 30 line when a hole is punched in any level, including the feed level. This level change allows the gated oscillator 7.Ct 20 to run. 

The farst pulse from ZC120 resets all drivers that 
were set and turns off its own tum-on signal. The circuit remains in this condition until another set pulse arrives. The four inputs to the punch driver pri1nes are, data received serially, data received in parallel, blank feed out character, and feed out characters programmed into the switches on the front of the driver module. As levels 1 through 8 operate identically, only level 1 will be described in detail. 

The output of ZC316. pin AI0 will be O volt, 
conditioning ZC32J to punch the 1-level, if all inputs to the NOR gate are negative. Any positive input to the NOR gate may be viewed as inhibiting punching level 1. The blank feed bus connected to 7.CJ16 pin A6 is negative unless blank feeding is in progress. The character feed bus connected to ZC316 pi11 AS through switch SWCS is negative unless character feeding is in progress. Opening switch SWCS has the same effect as if ZCJ16 pin AS wue connected permanently to -6 volts. With the SWC5 switch open the character feed bus is unable to inhibit punching. 

The receive parallel bus is at 0 volt only when 
parallel data is received. The receive serial bus is at 0 volt only when serial data is received. When the receive serial bus is at 0 volt and the other three feed busses are negative, ZCJ16 pin A26 is held negative. At this time 7.C.116 pin B10 is allowed to go positive if the level 1 input from the receiving distributor storage at JCJ28 pin CB is negative, indicating a spacing hit. Therefore, punching in level 1 is inhibited. If the input from the receiving distributor storage is positive, ZCJ16 pin BIO is held negative 10 that level 1 is permitted to punch. When the receive parallel bus is at 0 volt and the other three feed busses are negative ZC:316 pin 810 is held negative. 

The output of ZC316 pin A26 goes to O volt if the 
auxiliary bit one input is negative, or to -6 volts if the input is positive. Therefore, pu.~ching is controlled by the auxiliary bit input signals. A pulse from ZCi 20, pin 7 causes a character to be punched, when pin 9 of this element goes positive. When power is first applied, relays K2 and Kl of 7.C418 do not operate immediately because the winding of 
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3.27 Operating

3 . 2 3

volt. The 0 volt on ZC1l2 pin B26 holds pin B28 negative,
holding the receive serial bus at 0 volt. These conditions hold
all punch level inhibit signals off (negative).

3.24 When K2 and K3 are operated ZC108 pin B11
(sheet 3) immediately produces a positive pulse.

This acts through diode CR-B of ZC311 to drive ZC120 pin 9
positive, producing a pulse at ZC120 pin 7 punching a delete
(rub-out) character. This is done because the punch pins may
have partially perforated the tape when power was turned
off. This would cause the punch to jam if a delete character
were not punched over the partial perforations. Because of
the inherent delay in the priming circuits, the delete
character will be punched even if the punch prime leads go
negative when K2 and K3 operates.

FEEDOUT CIRCUITS

3.25 With no traffic and K2 and K3 operated, ZC12O
pin 9 is negative. A circuit consisting of two NOR

elements is connected to the BLANK FEED switch
(7746WD, Sheet 3). This circuit, sometimes called a latch, is
used frequently in connection with switches to eliminate the
effects of contact arcing. With the BLANK FEED switch
released, a ground at ZC112 pin B23 holds pins A26 and A23
negative. The open at pin A24 allows pin A27 to go to 0 volt,
while holding pin A26 negative. If the ground were removed
from pin B23, the outputs of the two NOR gates would be
unchanged.

3.26 Operating the BLANK FEED switch. grounds pin
A24, while holding pin A27 and pin B22 negative.

Pin A26 is at 0 volt with pin B23 open. If the ground were
removed from pin A24 the state of the circuit would not
change. Pin A26 goes to 0 volt as soon as the switch is
operated and remains at that voltage, regardless of the
contacts arcing, until the switch is released. The latch circuits
composed of ZC112, LA-ID and LA-2D are connected to the
CHARACTER FEED switch.

Page 6

either the CHARACTER FEED switch

4.18 through 4.24.

3.28 The character feed bus enters ZC112, pin A13 and
pin A34 to hold the receive parallel bus and receive

s at 8 volt during character feeding. This prevents
and serial input data from reaching the punch and
ing with character feeding. Incoming pulses on the

1050 wpm lead enter at ZC112 pin A5 (Sheet 4). Because all
other inputs to this element are negative, the 1050 wpm

appear inverted at ZC112 pin A10. These pulses drive
the punch drive power amplifier of ZC120 and cause the
appropriate characters to be punched at a rate of 1050 per
second.

3.29 A third character feed circuit is controlled by the
CHARACTER FEED toggle switch on the front of

the appropriate module C punch driver. This switch is
connected to a modified version of the latch circuit described
in 4.25. Operating the switch causes ZC112 pin B10 to go
negative and pin B9 goes to 0 volt. This 0 volt from pin B9
drives ZC307 pin A10 negative. causing the character feed
bus (ZC313 pin B1) to go positive. Negative voltage from pin
B10 of ZC112 allows the 240 hertz multivibrator (MV-B) of
ZC313 to run, producing pulses on the 2400 wpm lead.
These pulses enter ZC112 pin A7 to cause the punch to
operate as described previously.

PARALLEL RECEIVING

3.30 After relays K2 and K3 of ZC418 (7746WD, Sheet
3) have operated at the time of power turn-on both

inputs to LA-2F of ZC112 are normally negative. This causes
ZC112 pin B27 to be at 0 volt and pin 9 to be negative. When
parallel data is to be received the auxiliary sample lead goes
positive, driving ZC112 pin A9 (the parallel sample lead)
positive. This sets flip-flop D-B of ZC311, placing pin B33 at
0 volt. Pin A17 of ZC112 is driven negative, causing the
receive parallel) bus to go to 0 volt. At the same time all
inputs to LA-IF of ZC112 are negative, causing pin B28 to
go to 0 volt and holding the receive serial bus negative.

3.31 Under these conditions (3.30) the punch drivers
are primed from the auxiliary bit input leads

described previously (3.22). When the auxiliary sample lead

&2 ii wml wit an R-C tlelay MIWOm (7746WD, Sfleet 3). llelay Kl is then ewgiwd tlrmugla the ceatact J K2. llet'eae K2 ud Kl operates 7.C108, pin A.12 aM ZC112, pin A.JS (Sheet 4) are held at 0 volt. Thaef'cn 7.Cll2. piD B27 is aepaw. pa A9 isat O wok. amt pin Al0 ii ncprift. 

A O volt on ZC3ll pin A9 holds the blank feed bus 
negalive and O wait on 7013 pin B3 Wds the chanaer feed l,us aegarive. Wida O wit oa ZC112 pin Al 4, pia Al 7 is held negative, holding the receive parallel has at 0 wit. 11ae O volt on ZC112 pia 826 holds pin 828 ncntive. . . ... .. 

w die BLANK FEED swilch, holds ZCI 10 pin 834 mpdw • .._.die......,. (MY.A) of ZOU rorua at a &c...-, .J 105 laasz. s.u-e waves &om this element appea ilnated at ZC.107 piD A9, die 1050 wpm lead. At the same time tlae Wank feed • character f,~ l,uspes positive, beca111e of the negative ,oltaga at both illpuu of dae selected power ampliRcr elaaent. 11ae l,lan• feed bus• the character ~~ ~ ~trola priming of the punch driven as descril,ed in 

serial I 
para11e; 
intem 



goes negative ZC112 pin A9 goes negative. allowing ZC112
pin A10 to go to 0 volt. The power amplifier ZC120 then
emits a pulse which causes the character present on the
auxiliary bit leads to be punched. For additional characters
the auxiliary sample lead continues to be pulsed. and each
negative going transition causes a character to be punched.
When no more characters are to be punched the auxiliary
sample lead remains negative.

SERIAL RECEIVING

3.32 Serial data is received and converted to parallel
circuits to be described later. When a character is

assembled and ready for punching, a 0 volt pulse appears at
ZC112 pin B7 which was negative. This pulse drives ZC112
pin A10 negative and also resets flip-flop D-B of ZC311. With
ZC311 pin B34 at 0 volt and pin B33 negative, the receive
parallel bus is held negative and the receive serial bus is held
at 0 volt.

3.33 The previous conditions prevent parallel data on
the auxiliary bit leads from reaching the punch,

and allow data from the serial-to-parallel converter circuits to
reach the punch. For example, the first bit of a character
received serially is applied to ZC316 pin B6 and appears
inverted at pin B10 because the receive parallel bus is
negative. If the bit in question is marking ZC316 pin B6 will
be at 0 volt, pin B10 will be negative. and pin A10 will be at
0 volt to prime the punch driver.

3.34 At the end of the serial sample pulse (ZC112 pin
B7). pin A10 of ZC112 will go positive causing the

character for which the drivers are primed to be punched.
Further serial sample pulses cause the punching of an
additional character at the end of each pulse. When no more
characters are to be punched the serial sample pulse lead
remains negative.

ALARM CIRCUITS

3.35 The LOW TAPE and END OF TAPE mercury
switches are mounted on an arm attached to the

tape supply reel holder. The END OF TAPE switch is
adjusted to close when the tape supply has been used beyond
the point at which the LOW TAPE switch operates. The LOW
TAPE switch does nothing more than light the LOW TAPE
indicator to advise the operator that the tape supply is used
up. The END OF TAPE switch cuts off the associated
equipment that sends messages to the receiver (Figure 3).
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3.36 The TAPE OUT switch arm is mounted on the tape
feed chute of the punch and closes if there is no

tape in the tape path. The TIGHT TAPE contact isactuated
by the punch tape supply tension lever when the tape loop in
the punch becomes abnormally short. The CHAD BIN switch
closes when the chad bin becomes full. as determined by
weight (Figure 4). Like the LOW TAPE switch. this switch
only lights an indicator when it operates.

3.37 The NOR elements LA-1A and LA-2A of ZC110
form a latch circuit. When the END OF TAPE

switch closes ZC110 pin A9 goes negative and pin A10 goes
to 0 volt. Power amplifier PA-ID of ZC108 operates K4 of
ZC318 to light the END OF TAPE lamp. An identical latch
circuit involving LA-1B and LA-2B of ZC110, PA-2C of
ZC108. and K3 of ZC318 controls the TAPE OUT lamp.
Both of these latches are reset by pressing the associated
END OF TAPE/TAPE OUT indicator switch, which causes
ZC110 pins A10 and Al7 to go negative.

3.38 A similar latch using LA-1C and LA-2C of ZC110,
PA-1C of ZC108, and K2 of ZC318 lights the

TIGHT TAPE lamp when the TIGHT TAPE switch operates.
Tape motion is detected by counting punch drive pulses
between operations of the tape puller motor on the punch
with an eight stage binary counter. The counter is reset each
time the tape puller operates. The tape is not feeding
properly if the tape puller does not operate before 161 or
162 drive pulses have been counted.

3.39 The counter consists of flip-flops D-C, D-D, D-E.
and D-F of ZC311 and flip-flops D-B. D-C. D-E.

and D-F of ZC309. The counter is reset to zero by applying a
positive pulse through diodes on the same cards to the
inverted outputs of all the flip-flops except D-D in ZC311.
When power is first applied the power on level signal at
ZC313 pin A31 holds the reset bus negative. When K2 and
K3 of ZC-418 operates. both inputs to PA-E of ZC313 arc
negative. causing this element to generate a positive pulse at
pin A27. resetting the counter flip- flops (7746WD. Sheet 3).

3.40 When the tape puller motor operates, 60 hertz ac is
applied to pin B13 of ZC307. This causes 60 hertz

pulses at pin All. The NOR elements LA-2B and LA-1C of
ZC307 form a latch to store tape puller motor operations, for
the negative transition of the punch drive pulse. These cycle
the 725 microsecond delay DY-B in ZC108. This resets the
above latch and causes PA-E of ZC313 to generate a positive
pulse and reset the counter flip-flops.

Page 7
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This counter reset causes pin A23 of D-D in ZC311 
to go to -6 volts. The next drive pulse will place 

D-D in the set 1 condition. When pin A23 goes to O volt 
Oip-flop D.C of ZCll 1 is set. This action continues down the 
counter until all flip-flops are set. The first drive pulse sets 
the counter to a full count of 255. The next drive pulse resets 
flip-flop D-D of ZCl 11 so that the counter holds a count of 
254. These counts are determined l,y assigning values to the 
counter stages from left to right, 1, 2. 4. 8, 16, 32, 64, and 
128. The count in the counter is determined by adding the 
values of all flip-flops that are set. ·rhe next drive pulse sets 
the first flip-flop again. 

When pin A32 of ZCJt 1 goes to O volt, flip-flop 
D-E of ZCJ" t is reset, so the count is 253. In the 

same manner the following pulses decrease the count in the 
counter by one for each pulse. After 160 pulses the counter 
will co.ntain a count of 96, with flip-flops D.C and D-E of 
ZC309 set and all others reset. The next drive pulse sets 
flip-flop D.C of ZC311, and sets Oip-Oop D-E which sets 
flip-flop D-F. This sets flip-flop D-B of ZCJ09 which resets 
flip-flop D.C. and resets D-C and D-F of ZC309 which sets 
D-E. This causes all inputs to LA-18 of ZC307 to be negative, 
allowing pin At 7 to go positive. 

The negative edge of the next drive pulse then 
resets flip-flop D-D of ZC309. This operates relay 

Kl on ZC418 to light the TAPE FEED indicator. The tape 
puller motor normally operates more often than every 161 
cl1aracters (as mentioned in 3.38). The counter is normally 
reset before a count of 95 is reached and flip-flop D-D of 
ZCJ09 is reset. Pressing the indicator associated with the 
TIGHT TAPE/TAPE FEED switch resets the TIGHT TAPE 
latch if it was set, or sets the TAPE FEED flip-flop D-ll of 
ZCJ09, if it was reset. 

This latter action (described in 3.43) starts with 
tlac switch in its normal position. ZCJ07 pin 827 is 

at O volt and pin 89 is negative. When the switch is operated 
89 goes positive to set the flip-flop. The time delay 
associated with the prime input allows tl1e flip-flop to be set 
even though the prime input goes negative at the same time 
the set input goes to O volt. The NOR clements LA-1 E and 
LA-1 f of ZCl 10 arc connected to~ctlu:r to form a seven 
input gate. 

Normally all inputs are negative. allowing pin B28 
to go to O volt. This holds pin B9 at a negative 

voltage, causing the power amplifier to operate relay 

KCl 19A. A O volt signal at any input of the seven input gate 
will release the relay to indicate an alarm condition to the 
associated equipment. 

An aJarm condition is also indicated if power to 
the receiver is turned off, since relay KC119A is 

also released as a result. The inputs to the seven input gate 
are BLANK FEED, CHARACTER FEED, BUSY OUT 
(operator switch), END OF TAPE, TAPE OUT, TIGHT 
TAPE, and TAPE FEED. The BUSY OUT switch is a 
push-on, push-off operator control, allowing the operator to 
remove the receiver from service. The indicator lamps for the 
BUSY OUT, BLANK FEED, and CHARACTER FEED 
indicator switches arc also shown on 7746WD, Sheet 2. 

SERIAL-TO-PARALLEL CONVERTER 

Normal and inverted serial data are applied to 
sections B and C of the CODE LEVEL switch. 

respectively. If the switch is in the 8-level position, these 
signals arc applied as primes to clement D-B of ZD509. The 
outputs of this clement arc inverted by elements LA-1A and 
LA-1 B of ZD507 and applied as primes to element D-C of 
ZD509. Similarly element D-D of ZD509 is primed from the 
inverted outputs of clement D.C, and clement D-E primed 
from tl1c inverted outputs of D-D (7746WD, Sheet 7 and 
Sheet 8). 

Elements D-B. D-C, D-E, D-F. and D-ll of 2D513 
are primed from the preceding clement!-. The group 

of flip-flops is arranged as a nine element shift register. When 
the CODE LEVEt switch is set to the 7-lcvcl position a 
ground is applied to pin A 7 and pin A 13 of ZD507 to allow 
tl1e output of both LA-lA and LA-18 to go negative. The 
outputs of these elements, which are the primes of clement 
D.C, ZD509. are connected to the normal and inverted serial 
leads through sections B and C of the CODE LEVEL switch. 
One or the other of the serial data leads will be held at O volt 
by the data. Therefore, clement D-8 of ZD509 is effectively 
eliminated from the shift register. 

When the CODE LEVEL switch is set to the 6-lcvel 
position the ground on A 7 and A 13 of ZD507 is 

maintained through diode CR-B of ZD507. A ground is 
applied to pin A24 and pin A31 of ZD507. At the same time 
the normal and inverted serial data leads arc moved to prime 
ll-D of ZD509. which eliminates l>-B and D..C from shifting 
action. In a similar manner clement ll-D is eliminated from 
shifting action when the CO()E LEVEL switch is in the 
5.fevel position. The number of active clements in the shift 
register is always one greater than the number of levels 
indicated by the CODE LEVEL switch setting. 
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An additional clement is used to hold the start bit 
in start-stop operation. Each shift register clemcm 

except the start clement prime!i a !itorage tlip-tlop. for 
example. element D-B of 20509 primes clement D-8 of 
2D511. In normal operation data i!i continuously !ihifred 
through che shift register without regard to character 
boundaries. The synchronizing logic (cu be dc!iCribed in 3.73 
through 3.78), keeps track of character boundaries. and sets 
the shift regi!iter contents into the storage tlip-tlop!i when a 
complete characte/is properly positioned in the shifr register. 

Normal and inverted storage flip-flop outputs enter 
the patching circuit ~ard ZDS 17. This card allows 

the output circuits to be connected to the data storage 
flip-flops in any order. and with either normal or inverted 
polarity. The NOR and INV markings on the terminals of 
20517 (TB243} appear to be backwards with respect to the 
storage flip-flop output. This is done because the signals will 
be inverted in NOR gates before being presented to the 
punch driver and output amplifiers. The LEVEL markings on 
20517 correspond to punch levels and have no relation to 
the order in which bits are received. 

The outputs from ZDS 1 7 for level§ 2 rhrnnat. I. 
pass through inverters to the punch drive l~gic. 

after inversion through output clements to the associated 
equipment. The R-C networks provided in these output leads 
are used to prevent fast rise time pulses from leaving the 
receiver, .1s an RF noise reduction measure. 

The outputs from 2D517 for levels 1. 7. and 8 are 
passed through NOR gates controlled by the CODE 

LEVEL switch. for example. level 8 is applied to input 813 
of 2D518. Elements L\-2A and LA-28 of this card arc 
connected together to provide signal isolation and increased 
load driving capability, the outputs of these two clements arc 
identical. With the CODE LEVEL switch in the 8 level 
position these elements act as a simple inverter. In the 5. 6, 
or 7 level position a ground is applied to input 812 of these 
clements, holding the outputs negative. 

UNITS COUNTER 

The units counter determines when a complete 
character is in the shift re~ister by countin!! clod .. 

pulses. To perform this function the units counter must be 
properly aligned with respect to character boundaries: it must 
start counting at the first bit of a character and stop Jt the 
last bit. and then reset to the starting position ( Sheet 6). 

Till' '" nd1ro11izin!: rirruits \\hid, Jli,•n rill· l·uunrl·, 
wid1 ~-h.1r.u-tL·r bl;undarics will bl· Jc:, ihnf 111 .>. :'IJ 

thruu~li 3.85. rur rite prt:!>t:IU Jisrus'>ion ir \\1II hl· .1,,umnl 
rl,.u till" CvUntc.·r ,, propc.·rl\ ah~nc.·d. In rill" s' '\(I m.o,ol ~ 
opc.·r.1tion all rc.·n:in·d bu., ~re.· d.ita bib. In thl· ~T.\IU-STOP 
upc.·r.1tio11 .1 d1ar.1c.-tL·r j., .1l\\,1~., ph:n:d,.:d ll\ .1 ,1.111 unu .111d 

may or may not be followed by one or more stop units. In 
either case clock pulses arc supplied continuously. so that a 
stop clement must contain an integral number of units. 

The SIGNAL MODE switch selects SYN­
CHRONOUS or ST ART-STOP operation. Tlie 
CHAR. SYNC. switch in the OFF position allows 

reception of ~haracters which always contain a specified 
number of units. In the ON position the receiver can accept 
characters having stop elements containing an unspecified 
number of units. The SIGNAL MODE switch is equipped 
with a latching circuit. The NOR element 21>303 pin A9 is at 
0 volt and pin Al 1 is negative in the START- STOP position. 
These conditions are reversed in the SYNCHRONOUS 
position. 

The counter is composed of flip-flops D-8. D-C. 
D-D. and 0-E of 20503. In synchronom, operation 

the starting position of the counter is the element D-8. which 
is reset while the other elements arc set. (Sheet 6, the 
semicircular symbols with the letter I>. arc additional Prime 
and set inputs for the flip-flop.) 

The counter is placed in this position by the last 
character shift pulse. Thi~ resets dement D-B 

directly and fires the 100 microsecond one-shot DY-8 pulse 
of 20305 ro pull counter clements ll-C. D-D. and D-E into 
the set condition. In the starting position of the START­
STOP operation of the counter all flip-flops are ser. With the 
counter placed in the condition just described. the element 
l>-8 is primed to be set rather than reset. 

A. Synchronous Operation. 5 Unih Per Ch.iractt.'r 

The output at pm Al 0 of ZDJ0J j., hdd ne~ativc 
by the O \·olt mput at pin .-\6. W1tl1 rl1c !,yn­

chronom, prune Sl!;!llal also ne~atin·. tlu.· mn·rtcd clocl pulses 
arc rem\·ertcd 0\ L:\-1 8 of ZDJ0J. Tim cauSt.'-. l.'ounrcr 
dc.·rnt.'nt D-8 to he.· driven h~ norrn.11 clocl pulses. The 
pm,irivc-ro-nc.:~ati\"c clocl tran-.111on nccur., in rl1e centc.·r of a 
d.1ta f,it. The ne~arin•-ru-po,;ui\·e tran .. niun occ.:ur!t ar rlu.· 11111c 
of d.1ra rran!lit1om. Tlicrd·un.-. rl1t· (."ounrcr is .idvanced at rhe 
rime of data transition!>. 

.l.t,f' The firsr clorl pul<,c -;c:rs counter clernl"nt D-8. As 
pm 83-i of rim dl"ment !!oc.·s m·~ariw pm :\26 of 

Zll303 ~Ol'!I positr\·c ro rl'-.Cf element I>-(:. The Ill"'' duel 
pulse.· resets clement 1>-B. Tl1c.· rhird clock pulse: -.c.·r.. l>-8. 
which scr., D-C. and rncrs D-D. Tia· fourth docl pul.,c.· rc.·scrs 
fl. 8. Tl1e fifth doc I,. pu I "l" ~• s I>-8 wl11cl1 rl'!,c."t.., l>-C. T .ihlt: 
A summarize!"> tlic .ict1on. 
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FUP-FLOP OPERATION, 5 UNITS PER CHARACTER 

CLOCK 
PULSE D-8 D.C D-D D-E 

0 Reset Set Set Set 

1 Set Reset Set Set 

2 Reset Reset Set Set 

3 Set Set Reset Set 

4 ~eset Set Reset Set 

5 Set Reset Reset Set 

After the fourth clock pulse, and the UNITS PER 
CHARACTER INTER VAL switch set at 5 

(SYNCHRONOUS), all inputs to ·element LA-IC of ZD303 
were negative allowing the output to go to 0 volt. After the 
fifth dock pulse, pin A27 of ZDJ0J goes negative. This 
causes PA-E of ZDJ0S to emit a pulse, which triggers DY-8 
of ZDJ0S. These two signals reset the counter to the 
condition mentioned above for dock pulse 0. 

The pulse from pin A27 of ZD305 is the character 
shift pulse, and sets the shift register contents into 

the storage flip-flops. The pulse from DY-B of ZDJ0S ~ 
inverted by element LA-2A of ZD520. The resulting signal 
goes positive 100 microsec.onds after the clock pulse which 
caused the counter to be reset. Pin A21, LA-tF of ZD518 is 
at 0 volt in synchronous operation (Sheet 8). Therefore, pin 
828 of ZD518 is negative and pin 827 of ZD520 is at 0 volt, 
priming the 2 millisecond one-shot DY -A of ZDJ0S. This is 
triggered by the character shift pulse. 

The normal output of the one-shot is made 
a\'ailable to external equipment. The one-shot 

output is inverted by LA-tF of ZD520 to form the sample 
pulse for the punch driver. This pulse enters pin 87 of ZCl 12 
and causes the character in the storage flip-flops to be 
punched (Sheet 4). The timing diagram in Figure 5 is of the 
counter operations described in the preceding paragraphs. To 
relate the description·to the figure, the first clock pulse is 
represented in figure 5 as the positive going clock transition 
following the number 1 data pulse, the second clock pulse 
follows the number 2 data pulse, and so on. 

This mode of operation is the same as described in 
the previous paragraphs, except that more clock 

pulses are received before LA-tC of ZDJ0J detects the 
completion of a character (Figure 6). Table 8 shows the 
various flip-flop statest the first six are the same as those 
given previously. 

C. Start-Stop Operation, 6 Units Per Character, 5-Level 

In this mode of operation the S bits of a character 
are preceded by a start pulse. With the SIGNAL 

MODE switch in the START-STOP position pin A9 of 
ZD303 is at 0 volt, pin At l is negative. This removes the 
reset prime from counter element D-B, and applies a set 
p;ime, so that the starting position of the counter is that in 
which all flip-flops are set. 

With the CHAR. SYNC. switch in the OFF 
position, the established synchronous operation 
proceeds as described in the S unit synchronous 

operation, except for the starting position of the counter and 
the mer:hod of obtaining the punch sample pulse. Table C 
shows the various counter states. 

As compared with synchronous operation one 
additional clock pnlse is received before the char­

acter shift signal is generated and the counter is reset. 
Referring to 7746WD, Sheet 8, input A21 ofLA-lF,ZD518 
is negative in START-STOP operation. When the start pulse is 
in element D-D of ZD513 input A34 of LA-IF, ZD518 goe~ 
to 0 volts because of appropriate strapping on ZD517. This 
causes pin 827 of ZD520 to go to 0 volt, and primes DY-A of 
ZD305 to generate the sample pulse as before when the 
character shift pulse arrives. The timing diagram for this 
mode of operation is shown in Figure 7. 

D. Start-Stop Operation, 7 Units Per Character. 5-Level 

If the data information consisted of a start pulse 
followed by 6 data bits, then operation is the same 

as described previously. With the exception that this setting 
of the UNITS PER CHARACTER INTERVAL switch causes 
the counter to count one additional pulse before generating 
the character shift signal. An exceptional case is that in which 
the start pu!se is always spacing and the 5 data bits are 
fouowed by a stop pulse which is always marking. In this case 
the CHAR. SYNC. swit.ch may be operated to the ON 
position, permitting receipt of characters in which the stop 
pulse may have a duration of an indefinite number of units. 
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DATA 7 1 2 3 4 5 L 
CLOCK _J I 
CLOCK 7 l L_J I I L 

BITSIDFT I I I I 
COUNTER DRIVE _J I I 

COUNTER B I 1 I 2 3 I 4 5 1!6 
I 

I • 
I 

COUNTERC I I I I I 
I • • COUNTERD _J I r • • ' I 

COUNTER E • 
I I 

I I 

' I 
I 

COUNtER OUTPUT 7 5 I • 
I • 
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CHAR SHIFf 
I 

I I 
I 

DEL CHAR SIDFT 7J LI 
UTO [ SYNC PRIME 
YNC COUNTER _J l DRIVE 
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FLIP-FLOP OPERAnON, 10 UNITS PER CHARACTER 

CLOCK 
PULSE D-B D-C D-D D-E REMARKS 

0 Reset Set Set Set 
1 Set Reset Set Set 
2 Reset Reset Set Set 
3 Set Set Reset Set 
4 Reset Set Reset Set 
5 Set Reset Reset Set 
6 Reset Reset Reset Set 
7 Set Set Set Reset 
8 Reset Set Set Reset 
9 Set Reset Set Reset ZD303 pin A27 to O volt. 10 Reset Reset Set Reset Reset to clock pulse 0. 

FLIP-FLOP OPERATION 6 UNITS PER CHARACTER ,. 
CLOCK 
PULSE D-8 D-C D-D D-E REMARKS 

0 Set Set Set Set 1 Reset Set Set Set 2 Set Reset Set Set 
J Reset Reset Set Set 4 Set Set Reset Set 
5 Reset Set Reset Set ZDJOJ pin A27 to O volts. 6 Set Reset Reset Set Reset to clock pulse 0. 
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DATA 7 s I 1 2 3 4 
CLOCK _J I r ctock 1 I I I t L 

BIT SHIFT I I 
COUNTER _j I I I I I I I r DRIVE 

COUNTER B _J 0 I 1 
I I 2 3 I 4 LJ COUNTER C 
I 

COUNTERD _J I 
COUNTER E 

I 
I COUNTER L_ _ OUTPUT 5 

CHAR SHIFT 
I 
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DEL CHAR 7J SlllFT {~ AUTO PRIME 
SYNC COUNTER _J I I I I I I I L DRIVE 
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_ In this mode of openlion the cqracccr syn• 

chronous prime 1ipa1 concrols the oUlput of 

LA•IA, ZDJOJ. When the character synchronou1 prime signal 
is o volt, pin AtO of ZD30l is negative as before and clock 

pulses :each the counter. When the chancta synchronous 

prime signal is negative pin AlO of ZD30l goes to O volt. 

This holds pin Al 7 of ZDlOl negative at all times to 1ha1 

clock padses cannot reach 1he counter. 11ae characta 

synchronous prime signal is controlled by Oip-flops D-B and 

D,C of ZDS0S. During receipt of a character both of these 

elements are Kt, so that the character synchronous prime 

lead is at O wit (Sheet 5 ). 

When the complete characler has been received and 

transferred into the storage flip-Oops, the deiayeci 

character shift signal resets element D-B. This occws 100 

miscroseconds after the beginning of the stop pulse. The next 

bit shift (clock} pulse resets element 0-C in the center of the 

fuse unit of the stop pulse. With element D-8 reset no fwther 

clock pulses are counted, so r:he coumer remains in the state 

corresponding 10 a number 0 dock pulse. 

No change takes place in the circuit, as long as the 

incoming data lead remains marking. When the 

incoming data lead goes spacing, pin A26 of ZD507 goes 

positive to set element D-B. This allows dock pulses to reach 

the counter. the first clock pulse also sets element D-C. This 

element is necesury to delay priming element D-8 for one 

half unit of time, because a slow rise time data input could 

otherwise cause D-B to be set falsely. 

The timing diagram for this mode of operation is 

shown in Figure 8. The timing diagram for the iu 
unit 5 level start-stop operalion is shown in Figure 9, which is 

the same as that just described except for the different 

setting of the UNITS PER CHARACTER INTERVAL switch 

and the greater number of pulses counted. 

E. Synchronization 

In the preceding paragr2phs it has been assumed 

1hat the receiver is properly synchromzeCI, 

meaning, the counter is reset between char~cters. Ii is 

possible for the receiver not to be synchronized resulting in 

the character shift pulses not coinciding with character 

boundaries. This causes each punched character to contain 

some bits from one data character and some bits from the 

adjacent character. The circuits to be described perform the 

function of placing the receiver in synchronism. 

The usual method of synchronizing is suppressing 

c::lock pulses from reaching the counter. This is the 

function of the synchronous prime lead. The 0 volt on this 

lead hold.~ ZD303 pin Al 7 negative so that clock pulses are 

not counted (Sheet 6). A negative voltage on this lead allows 

1he pulses 10 be counted normally. During synchronizing one 

clock pul,e is deleted during each characrer in1enal. 11ais 
awes 1he counler to fall behind rhe da1a stream. The 
synchronizing action should stop when the counter faUs into 

the correcl position with respect to the data. 

Synchronizm cannot be achined if any or aU of 

the following condirions are pre1enr: 

(a) If che UNITS PER CHARACTER INTER VAL 

swicch is not sec coffecdy for che data being 

received. 

(b) If the SIGNAL MODE swirch is not set to its 

proper posit1ion. 

(c) If the CHAR. SYNC. switch is turned ON when the 

data scream does not contain proper start-stop 

pulses. 

With miscellaneous signals being received it is 

impos.sihle for the receiver to determine whether ic 

is in or out of synchronism. Operating the MANUAL SYNC. 

indicator swicch 21Uows the operator to slip che counter. This 

process can be r~peated until the data being punched appears 

10 be reasonable, as determined by inspecting the tape. The 

counter slips one position fo1 each operation of the 

MANUAL SYNC. indicator switch. 

The automatic synchronizing mode causes the 

receiver to search for a predetermined idle char­

acter pattern in the received data. Whenever this character is 

being rece1 ·ed a search for synchronism can be initiated by 

pressing the AUTOMATIC/MANUAL SYNC MODE indicator 

switch, unless the receiver is .ilready in synchronism. The 

AUTOMATIC/MANUAL SYNC MODE switch controls 

whichever mode is to be used by controlling flip-flop D-D of 

ZD505. This flip-flop is set for the automatic mode and reset 

for the manual mode. 

In the automatic mode a negative voltage at pin 

822 of 2D505 causes relay K 1 of ZDS26 to be 

operated by PA-1D of ZD305. In the manual mode a negative 

voltage at pin A23 of ZDS0S causes PA-2D of ZDJOS to 

operate relay K2 of 2D526. These relays operate the 

AUTOMATIC SYNC MQDE and MANUAL SYNC MODE 

indicators, respectively. The AUTOMATIC/MANUAL SYNC 

MODE siwtch operates a latch composed of tA-1 D and 

LA-lE of ZDJ0J. Pin B10 of ZDJ0J goes to 0 volt when t:he 

swirch is op:rated, and pin BJ4 of ZDJ0J goes to 0 volt 

when 1:he switch is released. 
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Tlte outvut of l.A-IA, Z0520 is O vole when th@ 
receiver detects the idle character (Sheet 7). This 

occurs wlaea all inputs to this NOR element .ve negative. The 
~pts. of 20517 inclicate negadve voltage markin~ iignals. 
Inputs A7, A6, and B7 of LA-IA are connected to code levels 
6, 5, and -4 rcspectiveiy. Diodes CR-E and CR-F of ZDSl5 
form lwo additional inputs to the gate for bits J and 2, 
respectively (Sheet 8). 

Elements LA~X. LA-20, and LA-2E of ZD520 
have their outputs connected in parallel. If any of 

chese gates have both inputs negative. input AS of LA-IA. 
20520, will be held at O volt. Therefore, the in synchronous 
lad will go to O volt. only if levels 2 through 6 after passing 
through ZD517 are marking, and if eadl of the gates LA-X. 
LA-21>. and LA-2£ of ZDS20 have at least one input at 0 
volt. The lacter condition is satisfacd if the levels in use. out 
of group 1, 7, :utd 8 are marking and the CODE LEVEL 
switch is set corttcdy for the number of levels in use. For 
example, with 7-level operation, the CODE LEVEL switch 
grounds input 823 of LA-2C so the condition of the eighth 
level Oip-Oop is immaterial. 

The elements LA-20 and LA-2E do not have their 
inputs (830 and Al) grounded by the CODE 

LEVEL switch. Therefore. inputs B31 and Bl must be at 0 
wit. which is the marking condition, for the in synchronous 
lead to go to O volt. This causes pin Al I of LA-28, ZD520 to 
lie held negative and prevents Oip-flop IJ..D of ZDS0S from 
being set (Sheet SJ. With the preceding conditions available. 
pin Al 1 of ZD520 goes to O volt to prime Oip-0op D-D to be 
set. 

Operating the AlITOMATICIMANUAL SYNC 
MODE switch once, causes Bl 0 of ZDJOJ to go to 

0 volt, setting Oip-0op D-D. This primes Oip-flop IJ..E. which 
is set by the next delayed character shift pulse, at the positive 
going transition. This causes pin Bl 0 of flip-flop D-E to go to 
a negative voltage. If the synchronous prime signal is negative 
pin 827 of LA-2F, ZD507 goes to 0 volt priming flip-flop 
IJ..F. The next bit shift pulse sett flip-flop D-F which primes 
itself to be reset and holds the synchronous prime lead at 0 
YOlt to prevent the next clock pulse from being counted. 

The next bit shift pulse resets element D-F, which 
then allows clock pulses to reach the counter. 

When the synchroaous prime lead goe~ negative pin BJ of 
D-F goes to 0 volt, resetting flip-flop D-E. Therefore. or1e 
clock pulse has been inhibited from reaching the counter. If 
the receiver is still • not synchronized, the next delayed 
character shift sets flip-flop D-E again, causing another pulsr 
to be dropped. 

When synchronism is achieved the in iyn,hronous 
lead goes to 0 volt on the positive edge of the 

character shift pulse. This and the inverted character shift, 

reset flip-flop D.O through the auxiliary input gate. This 
removes the set prime from Oip-Oop D-E before the delayed 
character shift pulse arrives. Therefore, 0ip-flop D-E is nor 
set and further clock pulses are prevented Crom reaching the 
counter by this circuit. 

If synchronism cannot be achieved because there 
are no characters in the data stream the operator 

can press the AUTOMATIC/MANUAL SYNC MODE switch 
again •,s flip-flop D-D primed itself to be reset, it removed 
its set prune as it was set. and will reset when the switch is 
qperated. The operator can then try to achieve synchronism 
w;ith the manual procedure. 

Manual Synchronism 

'\ R'- The MANUAL SYNC indicator switch drives a 
latch composed oi' LA-IF and LA-2F of ZDJOJ. 

pin 827 of ZDJ0J goes to O voh when 1he switch is operated. 
With tlip-0op D-D of ZDS0S reset, the auxiliary setting gate 
of flip-flop D-E is primed. Operating the MANUAL SYNC 
switch, sets 0ip-flop D-E, causing a clock pulse to be 
inhibited from reaching the counter as described previously 
for automatic synchronizing. 

Because of the ac coupled auxiliary setting gate is 
is necessary to operate the MANUAL SYNC switch 

once for each clock pulse to be slipped. Operating this switch 
the number of times equal to the UNITS PER CHARACTER 
INTERVAL switch setting. will slip the counter around to its 
original position. Therefore, to bring the receiver into 
synchronism, the switch should be operated only the number 
of times indicated by the UNITS PER CHARACTER 
INTERVAL switch. 

URGENT TRAFFIC 

Urgent traffic. detected by the associated equip-
1111::111 n~quues 1mme<11ate operator attention. When 

urgent traffic is received the associated equipment drives the 
urgent traffic input lead positive. Inverters LA-JD, and 
f.A-lE of ZD520. insure a sufficiently fast rise time to set 
flip-flop D-D of ZD515. This causes pin B22 to go to a 
r1egative voltage activating PA-2C of ZDJ0S which operates 
relay KJ of ZD526. This relay lights the URGENT TRAFFIC 
indicator (Sheet 5 ). 1 

The URGENT TRAFFIC switch drives a latch 
composed of LA-lB and LA-JC of ZD520. Nor­

mally pin A27 is negative and pin Al 7 is at 0 volt. This 
primes Oip-0op D-D to be reset. Operating the switch causes 
pin A27 of ZD520 to go to 0 volt, resetting flip-flop D-D and 
turning off the URGENT TRAFFIC indicator. The time 
delay, associated with the priming action aUows Rip-flop D-D 
to be reset, as the prime input goes negative the reset input 
goes to 0 volt. 
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Figure 10 Tape Supply and Chad Blower Mowers

Page 20

f..\l'I. l'l I . I lit 
\IUTOI{ ' 
. ""--

CIIAI> IU O\\ 'IJ( 
\IOTIII( 

·1 \l'I I I I I> 

\lt ) I ( I f( 



4 - 6 9
ISS 1, SECTION 592-852-140TC

3 . 9 0 3 . 9 3

3 . 9 4

3 . 9 1

3 . 9 5

3 . 9 2

3 . 9 6

Page 21
21 Pages

'llacR aae t.._ _."..._ ac inrut circuiu: !I~ 
(w each fffeivw (upper aad lo~). and one (a« 

die ca-- oudeu - faM. f.acJa input is rdtere.J •hroup a &.47 r.~ l,y,- eapac:iaor (few rfi putpOIH) and 
~ by a ts am,-e circa 1,reaira-. The ac oudecsare 
~ widt 5 -,ere circuit ltreaurs. Operating eich« ,-- awitdi, SWUO « S\¥210 (upper • lower). activates the .,_ edault &as which arc ~ by a I ampae 
circuit ...._ (Figura 2 and 4). The upper reper(onror 
-af receives its power duough the bidirectional silicoa 
.cc• SST. pn,tectccl by a 4 ampere cimaia breabr (Slaeet 
9). 

The power supply (m the upper receiver is pro­
tected by a S ampere circuit t.alser inside tlle 

power supply. The gate circuit (or eada switch is comrolletl by a -,.ate pule o( 1lac POWER switch. prcteccecl by a I 
ampere circuit brealn. A 1hcnml CUIOUt switch removes 
power 10 the power supply and repenoator shelf when 
excessive cabinet ranpcracurc is detected. The lowcr polllCI' 
disaril,utioa circuirs are similar to thole in tlle upper receiver 
and will net he desaiW separately. 

REPERFORATOR POWER 

F.ach reperfora1or shelf includes the folowing four 
motors; tape supply •windu. chad bfower. tape puller. and tape feed. The clwl Mower and tape supply 

unwinder motors run continuously as fong as the FOWER 
switch is on (F,gure 10). The tape puller motcw is mounted 
on the tape input side of the punch mec:hanism. The switch 
conlaCIS for this motor close when the tape slack in the tape 
guide loop is used up. This causes the bidirectional silicon 
switch associated with the tape poler motor to conduct. 
activating the motor (Sheet 10). The switch contacts for the 
tape feed mot« close wheaevu the tape feed spring becomes 
unwound. This causes the bidirectional silicon switch asso­
ciated with the tape feed motor to conduct, activating the motor. 

1'c po1RI' ,upply employs a ,.__mnzn• ,w. 
forftllr lo ngulace r. line ............ 

aeparate windiap. each with a ....__ ncdfia, .._ 
capacilor, and.._.., mi81arare --••..-ot-55 voka.•l2voht.-6..._.s,,...nn1+1.,..(a. tt). 

The .55 vek 1111pply is .-1., die ,-.di~ 
iacia puncia driver hua ...- t.7 _,..ciraak ...... The -5 volt _..., is med b die ,-da ..... 

circuiu and is protected l,y a 25 ampae cirait ...... 'lie 
-12YOlt-,plyisUlcdl,ythelogiecircua••P I mJ 
l,y a 3.5 ampere cimait llrabr. TIie +t vale • -6 wk -,plia are electronically ngular.t wilh daa ,.._, ..._ 
mined l,y which side is ......... Esapt • ._ _.. 
walua and circuit braun these two .......... .,_ 
ht tlle fact that hath •pplia are limilu. -', oae wil le 
clncribed. 

11ae Q6 emitter (ollo_, cania die ealirc C1111C111 
load of' the supply. The bale :unat is aapplW 

through emitter ro11o ... Qt. The ·12 volt lmc cmnar C011119 
diredly from the power •pply through Rt2. fte • aanent may l,e divenecl from Q4 duoap QJ aad CR12. fte 
amount of diverted current is COldralW lly die.._ Cllllal 
of Ql. This is partly determimd 1,y the diff'ciretlCle a 
potential lsetween the CR12 dn.p and the output ... ae. the arm of the wrial,le resktY R16. The voluge IICIIOIBCRl2 
is a constant 4. 7 voles rcprdlesa of' tlae cummt t ...... .._ 
diode. 

If 1he oulput of the -6 volt -,ply .... IO 
increue, more anent will Oow thraugla Rt7 m 

1he upper portion o( Rl6 into the baa o( Q3 and ...... 
CRl2. °111is will cause an increased CUffCnt duaagla Rt2m 
QJ, causing the voltage at the collector of Q3 10 --. 
more positive. 'nlis reduces the bue current into Qt • .r.ich 
recluces the hue current into Q6. This causes an inaalal 
.oltage drop across Q6, tending to ratore the output of tlae 
supply to normal. Similarly, a decraae ia OUlpUl will 
clecreasc tLe hue cunent into Q3. maldng moae llllle cunma available to Q4 ancl 1herefue ht Q6. 'llis reduca dae 4in,p 
across Q6 ancl tends to increue the output of Ille mpplp. 




