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GENERAL@ ELECTRIC 70Alll133 
r.R:":£v::------------...,....T-IT_l_E----------------~ CONT ON SHEET 2 
~"~o~·--------------1 

SH NO. 1 

INSTALIATION SPECIFICATION FOR HSPT PUNCH/READER/ 
REELER COMBINATIONS 

~c_o_N_T_oN_sH_E_ET ____ sH_No_. ___ _.__F_IR_S_T_M_A_DE_F_O_R_-=-G~E_-~PA::.:..::;C-=...30.;:_ _______ ~02~_Q26A20 

I. INTRODUC!'ION 

This specification covers the entire family of Punch/Reader/Reeler Systems. 
The controliers for these systems are each designed to specifically operate 
a particular peripheral unit. Table 1 itemizes each controller number and 
the unit(s) for which each is designed. Controller damage or operating 
malfunctions may be possible if peripherals other than those designated in 
Table 1 are used with a controller. 

TABLE 1 ..------·--,....---·------------- ---·--------·-------······---- ------·--····-·--·-··----

GE Model 67 Teletype BRPE-11 
Reader or Punch as specifi- 11 

Digitronics Read- *Digitronics Read- ed in Teletype's 
er Model 2500 er Model B2500 Product Specific. 
With Positive With Positive Digitronicsl SC (8 Level 1 In. 
Logic I Logic jReeler jTape, 63.3 cps, 

Controller ! V~.~~:~;-~sJ: .. i_p_t:.H~.:t ____ .~!9!;-~_£.~_io.!l~.L .. -.. 1.P4?§~AWR ........ j.JJO. Vb:C:: ,n_() cover) 

32-02U_ x i x ,:T-----------·--- --------"····-.. -----.. ··-··----l----·····--·· .. ·-----.... --.. 

I :::::::: r-~-------- ------------+ x --r- -- x 
.. ----------i:-.. ------· ----------·t--.. · ....... --.. ______ ................... . 

'. i 
.j 

32-072FO_~_,. ______ _!_ ___ ·--·-·-·-····----.. -----·-··--·-1.__ ......................... 1 ........ ~ ....... . 

Configuration Table 2 should be referred to whenever units comprising of any 
of the combination Punch/Reader/Reeler System are shipped separately and 
unconnected, or when part of the system is supplied by GE and the remainder 

I 
. I 

of the system by the customer. The table contains the product number, des­
cription, part number and the specific con~roller, cable(s), and peripheral(s) 
used to form a system. The last column refers to sections of the installation 
instructions that specifically apply to each product installation. This 
table also can be used wl:en adding peripherals to an existing system. 

The installation instructions consist of five sections with appropriate 
drawing aids that can be used in conjunction with the instructions. Each 
nection is unique and need not be directly related to another. 

* Not currently available. 

PROCESS COMPUTER DIV OR 
--- ---------- --- ----DEPT. 
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LOCATION CONT ON SHEET 2 SH NO. 1 
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Refer to ·~1 --T'·--------·---"-Part I ; Punch HSPT 
Number lcontrolle1 Cable Chassis Reader Reeler 

I I 

Description Installa. 
Instruct. 
Sections 

I l 

HSPT Rea~er--~2-026) I 32-07247-034Fol 1 JGE Mo~jj -----·- ---i2. l, 2.2, 

Unidirectional! l I ior Digitron 1 \2 .5 
With Fan Fold I i j :ics Model ! I 

. Bins ! ! i 1 12500 with i I L i i i I '.Positive i ! 
i ' ! i Logic i I 

--·----~~ .... v ...... .l._.,.._,,. ____ ._....,__,_.-_~~~~~---·- .. ----+" --...--,.__,_ . ...,. >•#• .. •~;,-•,-_.,._,.~,~·•_.,, __ ,,_.~._-,,_., ·-·~--~_,_.,._, • ....,..r.._...•••·•-•-•-~- •- ~·--.. ·"'-' + • • '"'- •• • ~ _, • -f• • ~ ~ • ---· ,. '> 

I HSPT Reader ~2-028) 1 32-072F03 ;17-034F02 ! '.GE Mod. 67 lnigitronics !2.1, 2.2, 
I Unidirectiona~ N/A l ! or Digitron~ Model !2.s 
I With 8" Reelelj ! \ics Model fP4566ALCR i 
I 1 ;2500 with : 1 
I I Positive i 1

1 l I ' ! . • ' 

. . ; ;Logic • i .l--------<o<;-...-.... --,..,.·-~--- <"{~ "".' ,_ ---~- ·--~- ... -, .. _,.,. -------+--·------~---.---~-"··{··''"''•'··· -· ·---------·"- ............. ---·~'--~--·--- ~------- --·- ., ···--·· > ,. - • - .,). •••• 

l HSPT Reader (o2-027) 32-028 17-034F01 I ;Digitronics. 12.1, 2.2, 
! Bidirectional· N/A ! Model B2500 '.2.5 

. : Logic ' , 
I With Fan Fold ' "ith Positive · 

-__...--.-~ .. ._. _ _.... ___ __........_. ___ ~ ·~ ---.. ----~~_._,_.....,.,..,_.,..._._,u ~-,._ • ....___,,,,_r--~~·-·--~~~-----··-----.....-- . ..,...,--r~ .. ~-...,_,..., ... --~·-.·~~--t·~~-~~~~..-....... .-~.,., ~,.. 

eader ~2-029) 32-028 17-034F02 , Digitronics Digitronics l2.1, 2.2, 
' Bidirectional; ~/A i Model B2500 Model !2.5 

with 8" Reeler with Positive 
Logic P4566ALCR 

~------·------~~ ... ----------.. ~-.... ~- .... -... , ---~, ... -r--._--..,, ......... ~-.., .. "._,..,..,. _ _, ___ .. ,"'.'"'!·-..-··--· ,~, ., '.::"·-··-··---··--·--- ···---~ 

SPT Punch (92-030) · 32-072F02 17-017F02 ; 27-007FO1 i2 .1, 2 .2, 

Punch Reader (o2-031) • 32-072F01 17-034F01 
(Uni) combina-
tion 

w/Punch & 12.4, 2.5 
11-034 . 

'Panel 

27-007F01 GE Mod 67 
or Digitro­
nic s Mode 1 
2500 with 
Positive 
Logic 

2.1, 2.2, 
2.4, 2.5 
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Description -·-~:~::-T~~:~~:~::r1·---~~l~-- - T~~:~:~~---·r-::~er -r· ~ec ler 

: I : 

+-------1----------·---~----·-·---···-··-···+-----------·-···--····~ ······ ... ---
Reader (Bidir-:( 02-035)132-028 il7-034F01 
ectional)Cont~ SPEC I J 

roller only : ORDER. . · 
---------------.l..---·-··-·--···--··~L----~---~-·- ---·-·· .. l. --·-··· .... -- -~~ .... 

I i 
Reader (Uni- {02-03fi:~ 32-072F03 !17-034F01 
directional) 70AI04048l i 
Controller only G.?>4- ' ! 

-· ··:- - ... ·- -····-··t 

Punch Control-(02-032~j32-072F02 '17-017F02 
ler Only 70A/0.f.Of~ : 

: G.41 

·----;---- -·--

Punch/Reader ~2-033) 32-072F01 
(Uni) Contro1- 70AI04-048: 
ler Only G.4S 

,17-034F01 
17-017F02 

27-007F02 
w/o Punch 
$ 11-034 
Panel 

--·- ~ "-· ·~- .. -. ~ 

27-007F02 
w/o Punch 
& 11-034 
Panel 

I 

' :Re!er-i:o .. , 
Install. 
Instruct •. 
Sections ' 

2.1, 2.2, 
2.5 

2.1, 2.2, 
2.5 

2.1, 2.2, 
2.3, 2.4, 
2.5 

2.1, 2.2, 
2.3, 2.4, 
2.5 
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GENERAL@ ELECTRIC 
S>< NO. 4 

CONT ON SHEET SH NO. FIRST MADE FOR GE-PAC 30 (02-026A20) 

REVISIONS 

II. INSTALLATION INSTRUCTIONS 

.,,,.. _801-WA (§-11) 

2.1 Mother-Board Controller - 32-072FXX and 32-028 - Figure 1 

A controller board can be installed in any I/O slot location of a main 
or expansion card file. The jumper between terminals 114-0 and 214-0 
on the back panel must be removed in this location. 

2.2 Cable Connections and Reeler Hook-Up 

Figure 1 shows the proper cable connections between a controller I 
mother-board and the various Punch/Reader/Reeler combinations. One 
end of Punch Cable 17-017F02 plugs into location 47 on Controller 
32-072FXX only; the other end plugs into location 40 of the ~ 
mother-board 32-078, which is located on the Punch Chassis Assembly, 
27-007F01 or 27-007F02. 

Reader Cable 17-034F01 is used to plug into location 40 of contr. 
32-072FXX or 32-028; the other end connects to a Digitronics Reader, 
either Model 2500 or B2500. If a Digitronics Reeler P4566ALCR is used 
with either reader model, reader cable 17-034F02 is necessary. This 
cable contai.ns three additional wires, extending out from the cable 
reader connector, that must be connected to the Reeler. Figure 1A 
shows these detailed connections to the Reeler. 

2.3 BRPE-11 Punch Modifications 

Certain mechanical modifications on the BRPE Punch are necessary before 
it can be mounted on the Punch Chassis. Refer to Figure 2. 

1. Remove tape guide and roller bracket, Item 1. 
2. Mounting plate, Item 2, is placed in original roller holes. 
3. Item 3. Remount tape guide and roller bracket, as shown in 

drawing on mounting plate. 
4. Install extender arm, Item 4, on feed lever. 
S. Remove chad cover and associated mounting bars, Item 5, and 

discard. 
6. Remove am' discard stud, nut, and lock washer from the two 

front shock mounts only, Item 6. 
7. Mount shock mount adapter plate, Item 7, with ~-28 hardware 

supplied with chassis. 
8. Secure the two shock mounts, Item 8, with screws specified. 
9. Mount and secure BRPE-11 Punch on punch chassis as shown in 

Figure 3, Item 5. 
10. Item 6, Figure 3. Connect P2 and Jl to BRPE-11 Punch. 

70Al11133 

CONT ON SHEET 5 SH NO. 4 
-~ u ! I I COO£ IDENT NO 
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GENERAL@ ELECTRIC 70Allll33 

!"":....;~-~--------------!TITLE CONT ON SHEET 6 SH NO. 5 

INSTALLATION SPECIFICATION FOR HSPT PUNCH/READER/ 
REELER COMBINATIONS 

CONT ON SHEET SH NO. FIRST MADE FOR GE-PAC 30 (02-026A20) r----------------ll--____ _.:._ __ ~~!:...2:~~----------·~~·----r----1 

2.4 Punch Chassis Installation 

Refer to Figure 3. 

1. Two support angles, Item 1, are provided to mount the punch 
chassis in any standard 19" cabinet or rack capable of holding 
and supporting the Punch Chassis. If applicable, four rack 
clips and screws, Item 2 and 3, can be used to secure the 
support angles. 

2. If fan fold bins are used instead of the punch tape reel, the 
"low paper" lever located near the rear of the reel must be 
secured in an upright position. Failure to do this will cause 
the Processor to always receive a "Device Unavailable (DU)" 
Status indication. 

3. The Punch Chassis is installed onto the mounted support angles 
through the front of the cabinet or rack. Fou~ screws and rack 
clips, Item 2 and 4, secure the front of the punch chassis to 
the cabinet or rack. 

4. Refer to Figure 4. The ~ront panel assembly, Item 1, mounts 
in front of Punch Chassis by means of four captive screws. The 
shroud, Item 2, snaps onto the front panel and the chad box, !ten 
3, is inserted between the two fan fold bins, where it is held 
in place by foam-backed tape, Item 4. 

2.5 System Cabinet Configuration 

Figure 5 shows examples of the various system cabinet(s) installations 
possible, depending on the number of peripherals and expansion files 
comprising a system. These configurations need not be adhered to and 
serve only as a guide; each customers' own optimum practicability 
should be considered. 

III. CHECKOUT 

Run the system with the appropriate test tapes; 70All245G::. for the Reader and 
70AI 12457 for the Punch. 

REVISIONS 

t--- --·---1 

PRINTS TO 

MADE BY APPROVALS 

i------w_._w_o_n_!8_ _____ --i. r,:t,u4W rtt~ _ _P~.9.9§~ ~ _ ~q_~~~~ ____ ~~E~T~ 
ISSUED~- ,, ".~ /' ~.,,, I h I (/ 

70Allll33 
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GENERAL@ ELECTRIC 70Alll133 

CONT ON SHEET 7 ~~~ TITLE 
~'--------------l INSTALIATION SPECIFICATION FOR HSPT PUNCH/READER/ 

SH NO. 6 

REELER COMBINATIONS 

CONT ON SHEET SH NO. FIRST MADE FOR GE-PAC 30 02-026 0 

r 1-=====c=J,,, /(4 7 1 PUNCH /READER '1 
I I USED ON ( CONTROLLER I 
i I CONTROLL- 32-072FXX II 

! I ER OR 
I I 32-072FXX 32-028 j 

:;~ I ONLt_J <J~L ____ , ___ ,_,., ________ __) 
17-017F02j 

PUNCH PO- [fill) 
WER AND 
CONTROL -~ MOTHE 
BOARD ON PUNCH 

PUNCH CHASSIS 
27-007FXX 

2- ']]_ 

r - -- ---"1 

I -PUNCH- I 
I TELETYPE I 

BRPE-11 I 
I 63.3 CPS I 
I I 
I I 

I 
I! READER 
I i CABLE ! . 17-034FXX 

! 
I i 

DIGITRONICS 
READER-MODEL 
2500 or B2500 

U w /POSITIVE LOG! 

I :1 

~: ~iE::cs -'.i 
k 11 

~ ------~ 

FIGURE 1 

SEE 
FIGURE 1A 
FOR DETAILS 

-CABLE CONNECTIONS­
CONTROLLER TO PUNCH, READERS AND REELER 

I I 

REVISIONS 

PRINTS TO 

SH NO. 6 
CODE IOENT NO. 



GENERAL@ ELECTRIC 70All1133 
CONT ON SHEET 8 

1-":=~v"-. -----------1 TITLE INSTALLATION SPECIFICATION 
SH "<0 7 

FOR HSPT PUNCH/READER/REELER COMBINATIONS 

FIRST MADE FOR GE-PAC 30 SH !'40 . (02-026A20) 
....------------'---------------------'----·---~---·-·-

CONT ON SHEET 

REVISIONS 

TABLE 3 

MOTHER-BOARD 
+ LOCATION· PIN NUMBER MNEMONIC 

PAPER TAPE READER 

40 50 CHSl 
40 10 CHOll 
40 20 CH021 
40 30 CH031 
40 40 CH041 
40 11 CH051 
40 21 CH061 
40 31 CH071 
40 41 CH081 
40 51 VCKA 
40 71 FWDl 

• . 40 00 GROUND ~ 

PAPER TAPE PUNCH 

47 70 PWR 
47 50 GPI 
47 10 PNCHOll 
47 20 PNCH021 
47 30 PNCH031 
47 40 PNCH041 
47 11 PNCH051 
47 21 PNCH061 
47 31 PNCH071 
47 41 PNCH081 
47 51 VCKO 

+ 47 61 DUPl 
47 71 PSYNO 
47 00 GROUND 

I---·----, 

' PRINTS TO 

T 

70Al11133 1-M-A~OE_B_Y----------t·,·i';;, APP~ ~fo w. WONG rn,,~- Ill' 

ISSU~1 0 /7./<?Jr.) ~/'-/, 0 

PROCESS COMPUTER ~ 
_ --- ----- ----- --- _ --- DEPT. 

PHOENIX LOCATION CONT ON SHEET 8 SH NO. 7 
CO[)f ID~.NT NO. 
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GENERAL@ ELECTRIC 70Allll33 
r:~m~v'. --------,-----r-T-IT_L_E ______________ __jCONT ON SHEET 9 SH NO. 8 

,...........---------~ INSTALLATION SPECIFICATION FOR HSPT PUNCH/READER/ 
REELER COMBINATIONS 

rc_o_Nr_o_N_s_H_E_E_r ___ s_H_N_o. ___ -LF_IR~S_T_M_A~D~E_F~O~R__:G~E~-~P~A~CL.=3~0~ _______ ___:(02-_0_2_6A2_0_) __ ~----l 

CABLE 
17-034F02 

TBI 
On 

REELER A.C. CABLE 
17-004F01 ,-, 

2 1--+--------+--1----·- ~ 1 lOV 
AC 

SLATE {-;\ 
'---------+--0f--+---·---~­

ORANGE 

GREEN 

1. Terminals 3 and 8 must 
be grounded. 

~ NOTE 1 

·----+---@ 

·---+--·-(~ 

0 
G>-·-t---

_i NOTE 1 

FIGURE 1A 
CABLE-REELER DETAILED CABLE CONNECTION 

I 
I 

REVISIONS 

B 

r-----1 

PRINTS TO 

I I CODE IOENT NO 
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GENERAL@ ELECTRIC 70Allll33 
lltY CONT ON SHEET IQ SH NO. 9 
NO. ---------------l TITLEINSTALLATION SPECIFICATION FOR HSPT PUNCH/READER/ 

REELER COMBINATIONS 

(;ONI ON SHf:U SH NO. FIRST MADE FOR GE-PAC 30 
2 

HIGH SPEED PUNCH SET MOUNTING PLATE 14-095 
(AS PER TTY PD NO SC) MOUNT IN ORIGINAL 

ROLLER MOUNTING HOLES 
WITH #6-32 X 1/4 LG 
PHMS AND SPLITLOC:K WASHER 
3-REQD FAR SIDE 

REMOVE TAPE GUIDE 
AND ROLLER BRACKET ~-­
FAR SIDE 

LEVER 
REF -----

3 
REMOUNT ROLLER 

BRACKE"l' AND TAPE 
GUIDE NEAR SIDE 
WITH 3 EXISTING #6 
PHMS AND WASHER­
TAPE GUIDE IN 
FRONT OF ROLLER 
BRACKET 

- ::±::==::-: 

---------

RIGHT 
~ 
VIEW 

(02-026A20) 
4 

EXTENDER ARM 14-097 
BEND END TAB AROUND 
CONTOUR OF TRIP LEVER 

ROLLER BRACKE"I'-REF 

MOUNTING PLATE-REF/ 

TAPE GUIDE-REF I 
I 

I 

5 
REMOVE CHAD COVER 
AND ASSOC MTG BARS 
AND DISCARD 

REVISIONS 

B 

, 1 , , 
fRONT 
VIEW 

7'~~~~~-==~Fi;jiffi"r---' ~-----l 
I I 

1I1 
;';i-';l, 
-~t.:;~ 

6 
REMOVE AND DISCARD STUD, NUT 
AND L'WASH FROM TWO FRONT 
SHOCK MTS ONLY 

FIG. 2 

ADAPTER PLATE, SHOCK MTS.,...,,iWliii• 11~..._, 
MOUNT WITH 1/4-28 X 1/2 
LG PHMS AND SPLITLOCK 
WASHER (2 REQD) 

8 

PUNCl-I MODIFICATION 

SECURE SHOCK MTS WITH 
1/4-20 X 7/8 LG PHMS AND 
SPLITLOC:K WASHER (2 REQD) PRINTS TO 

L.QJ...Q...B~~:'._:,_.:..:.:_.:...:__~c_,:_::~ ;tr:::;:Jru~ _:i:_~~C_E_s§ _gQ.~-~_!'.:~-- ----DEPT. 70Allll33 
J'J1.tz?, .3 / I PHOENIX LOCATION CONT ON SHEET I 0 SH NO. 9 

I I CODE !DENT NO. 
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GENERAL@ ELECTRIC 70Allll33 
CONT ON SHEET I I SH NO. I ) 

INSTALLATION SPEC. 
PUNCH/READER/REELER 

CONT ON SHEET SH NO. FIRST MADE FOR GE-PAC 30 (02-026A20) 

POWER SUPPLY 
34·004F01 

HAR.NESS ASSY __ 
17-041R02 MOUNTING GUIDE 

16-121 

SHIELD CONT BD 
16-128 --

' ----------------- ---------

--G 
-B 
--G 

~m:-'\---; 
~ 
~ 

5 '=====:::;- ====::=I 

.- ---., 
• 40 t 

1 (REI') • , ____ _, 

ASSY, PUNCH 
PWR. AND CONT 
32-078\ 

\ 

1 
•----SUPPORT ANGLE 

14~119 2 REQD 

CHASSIS 14-092 

\ 

HIGH SPEED PUNCH SET 
27-007 SEE FIG 2 FOR 
MOUNT ON CHASSIS 

3 
#10-24 X 3/8 LG PHMS 
TYP-4 REQD 

LG PHMS 

#10-24 X 3/8 LG PHMS 
NUT, FLAT AND SPLITLOCK 
WASH TYP - 16 REQD. FIG. 3 PUNCH CHASSIS INSTALLATION 

- --~~0_9]:§§_Q.Q_~JJJE!L ___ DEPT. 
70Allll33 

REVISIONS 

PRINTS TO 

L-..~_..t.'.:.L:iiS!i~L.::.l',;t-L....;i!:..£~-...JIL.lU~~~u;a..~~PTHO~E=N~I=X=--~-:--~~-L~o~.:.......T10~N~c-o_NT_o_N_s_HE_ET~/ I SH NO. #0 
COPE IDENT NO. 
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1-"N-'-'-O. ________ ___,TITLE INSTALLATION SPEC. CONT ON SHEET 1 ... 

PUNCH I READER I REELER 
CONT ON SHEET SH NO. FIRST MADE FOR GE - PAC 30 

I I I 
4 1 I I 

r0f\lv1 PiACKlD TAPE-..L ;-0 
(PirJ1H ')IDES) :. 1----{ D 

CENTt'R ON CHAD I 1 

BOX 
r-----------------1 
I I 
I I 
L --- ___________ ! 

2 
SHROUD 

+ 
r"(------19.00 REF.---------~>~ 

IB 31 REF 0. 35 
REF r 1 

4 

u.:: 
L.J 
er 
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r-
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C(l u: 
c;:J- Ld 
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0 E 2 J 4 N 6 
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B F K p 

0 0 0 0 

The numbered pins, 0-7, are connected directly to the 
inputs of the Address NAND gate. 
The lettered pins denote the level of the signal going 
to the numbered pins as shown in Table 2. 

Figure 2. Physical layout of Address Field on I/O 
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I. INTRODUCTION 

To increase Input/Output (I/O) capabilities of GE-PAC 30 Digital Systems, a 
High Speed Paper Tape Reader (HSPTR) and a High Speed Paper Tape Punch 

· (HSPTP) are offered. By using these devices, paper tape.handling capabilities 
and speed are increased substantially over the TTY Reader/Punch. 

II. SCOPE 

This maintenance specification is provided to describe the High Speed Reader/ 
Punch Controller in sufficient detail to allow a digital technician to 
maintain the system. 

The following manuals will be of assistance in maintaining the system. 

29-016 Operation and Programming Manual (Incorporated within the 
GE-PAC 30/3010 General 'Desc.ript1o'fl MarH.>.e.\) 

III. BLOCK DIAGRAM 

It is necessary to examine the characteristics of the Paper Tape Reader and 
Paper Tape .Punch to fully understand data handling and control features of the 
Device Controller. The line circuits in the HSPTR consist of nine parallel 
amplifiers. See Figure 1. There are eight amplifiers for data, and one 
channel for synchronizing from the tape feed holes. 

For the HSPTP, the line circuit consists of nine solenoid drivers, plus 
gating to strobe the information from the Data Register to the Punch. See 
Figure 2. Eight of these solenoids are data channel controlled, the ninth 
is associated with the tape feed mechanism. All are controlled by an internal 
sync line from the Punch. 

The interface block diagram is on Sheet 10 of Drawing 70Bll32.44. There are 
single line inputs to specify whether this is a Read or Write operation; to 
apply power to the Punch~ and to alert the Processor to a Power Off or Load 
condition of the Reader (Device Unavailable - DU). The Tape Punch is 
operated in a closely monitored free-running mode. The tape reader maybe oper~ 
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+ ated in either incremental or free-running mode. With the HSPTR/P interface, 
it is not possible to perform a Read/Write operation off-line. 

IV. FUNCTIONAL DESCRIPTION 

This section refers to the Functional Schematic 70BI I 32411 z.. 70B 1164165 . 

4.1 Addressing 

Prior to receiving any commands, the HSPTR/F Device Controller must 
PRINTS TO 
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receive its address and respond properly. This is done through micro­
sequences which first send the preferred address X'l3' on the Data 
Available Lines (DAL's) 7081132.44-l and then the ADRSO signal on the 
control line 708113244-3 . The DAL lines go through single-to-double 
rail converters and address straps which drive a decoding network. The 
output from this decoding network is ANDed with the inverted signal 
from ADRSO to set the Address flip-flop (AD). 

After a delay of approximately 200 nanoseconds, the SYNl signal goes 
high. SYNl is inverted and tested by the Processor to determine if 
the HSPTR/P has responded to its address. The AD flip-flop being set 
enables other modes of operation (e.g., Writing, Reading, Status 
Request, etc.) by the HSPTR/P Interface. 

The standard MPX-CH Bus circuits are located on the copper portion of 
the board. Refer to the Systems Interface Manual, PCP-126, for further 
details on these common circuits. 

4.2 Status 

The definitions of the Status and Command bits for the HSPTR/P Interface 
are shown in Table 1. Five Status bits are provided by the HSPTR/P 
Interface. The Device Unavailable (DU) bit is high when the HSPTR is 
in the Load Mode or AC power is off. In the HSPTP, DU becomes active 
in the Local Mode or when a Low Tape condition exists. The Busy bit 
(BSY) is reset for the HSPTR when a character is strobed into the Buffer 
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Register. A Data Request sets BSY. BSY is high except when there is ,__ __ _, 
a new character in the register that has not been requ:ested by the 
Processor. For the HSPTP, BSY is set when a character from the 
Processor enters the 11Buffer Register and is awaiting a strobing signal 
to output it to the Punch. BSY is also set for approximately one 
second when power is applied to the Punch. Any time the HSPTR is not 
moving (RN and Feed flip-flops both reset) , the No Motion (NMTN) bit 
is set. 

The BSY, EX, DU, and EOM (End Of Message-Media) bits occur in the same 
bit position for all Device Controllers. The HSPTR/P Interface does 
not use the EOM bit. The Examine Status (EX) bit is used to indicate 
that there are other Status conditions in the remaining four bits. 
When NMTN is set, EX is also set. 

For the HSPTR, an Overflow (OV) occurs if a new character is strobed 
into the Buffer Register before the last character was requested by the 
Processor. This will not happen in the Incremental Mode, since a new 
character cannot arrive until the tape is started by the DR signal that 
unloades the Buffer Register. 
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4.3 Commands 

Any meaningful combination of commands can be simultaneously issued to 
the Device Cont~oller. The specific command or combination of commands 
is sent on the DAL lines, followed by the CMDO signal on the control 
lines 70BI 13Z4tl--3 • CL040 enters the controller as CMDO (Command). 
This is inverted and ANDed with ADl to produce CMGO (Gated Command).' 
This signal is again inverted to gate the bits from the DAL's to the 
Command flip-flops. 

Because of the dual purpose of the interface (control of either Read 
or Write operations), a command to specify a particular operation must 
be given. If a Read/Run is specified, the WT flip-flop 70B113244-5. 
is reset, inhibiting a Write operation from taking place and enabling 
of status outputs for a Read operation. If a Write/Run operation is 
specified, the WT flip-flop is set, enabling the PWR flip-flop; 
initializing the internal power supply of the Punch; disabling the 
read logic; and setting the ATN flip-flop. 

TABLE 1 
HIGH SPEED PAPER TAPE READER/PUNCH 

STATUS AND COMMAND BYTE DATA 

. -------- -----~~--.M-·,---·----~---·-----·--·------~ . 
j : ! 

BIT l I 
NUMBER 0 I 1 2 3 ; 4 

1------t---·--r·· ---~-· -t-·- -·--,.-··'"f-·-· 5 7 

STATUS 
BITE 

COMMAND 
BYTE 

fil 
ov 

l I l 

D~::E --t~:-· NMI'N BSY EX --+-----+--

STATUS BIT DESCRIPTIONS 

READER 

The Overflow bit is set when the 
Buffer Register is loaded from 
the Reader before the previous 
character has been transferred. 
This condition can only happen 
in the SLEW mode. 

-----·~·· 

.. S.J:..ID:t. WRITE .. 

PUNCH 

The Overflow bit is always 
reset in the Write Mode. 
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READER 

The No Motion bit is set when 
the Reader has been issued a 
STOP command and the tape 
has stopped on the next charac­
ter. 

The Busy bit is set when the Buf­
fer Register is empty, waiting for 
an output from the Reader 

The Examine bit is set whenever 
OV=l or NMl'N=l. 

The Device Unavailable bit is set 
when the power to the Reader mo­
tor is off, or the Reader lever is 
in the load position (straight up). 

This conunand inhibits inter­
rupts from the Device Control-
ler from interrupting the 
Processor. Interrupts are queued. 

This conunand permits interrupts 
from the Device Controller to 
interrupt the Processor. 

This connnand bit halts the mo­
tion of the tape after the next 
character has been read. The 
next character to be read is 
positioned over the sense lights 
when the tape stops. 

This command starts the tape 
moving and leaves the control­
ler in the Run mode. 

CONT ON SHEET SH NO. 0°:. 

{02-031~21) 

PUNCH 

The No Motion bit is always 
reset in the Write Mode. 

The Busy bit is set when the 
Buffer Register is full, 
waiting for an unload signal I 
from the Punch. 

The Examine bit is always 
reset in the Write Mode. 

The Device Unavailable bit i 
set when the Punch is in a 
local state (switch is rel­
eased), or a low tape condi­
tion exists on the tape reel 
inside the cabinet. There 
is no low tape sensor on the 
fan fold bins. 

Same as for the HSPTR. 

Same as for the HSPTR. 

This command bit turns the 
punch motor off. 

This bit starts the punch 
motor. 
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READER 

In this mode of operation, the 
tape is advanced one character 
when the controller is in the 
Run mode and BSY=l. The tape 
stops after encountering one 
character. The tape remains 
stopped until a Read Data 
instruction, which resets BSY 
and starts the tape moving again. 

In this mode of operation, the 
tape is advanced continuously 
until stopped. 

Designates the High Speed Paper 
Tape Reader. 

02-031A21) 

PUNCH 

Not used. 

Not used. 

Designates the High Speed 
Paper Tape Punch. 

Master control over tape movement for the Reader is achieved with the 
RN flip-flop (sheet S). When set, the tape moves in a forward direction 
and the mode is specified by the SL (slew) flip-flop (continuous Run 
Slew if set, one character command increment if reset). With the RN 
flip-flop reset, either mode can be established without interferring 
with the tape movement. 

If this controller is to be allowed interrupt service, DAL bit one is 
set. DALOll is ANDed with CMGl to set the Interrupt Enable (EBL) flip­
flop. Interrupts are generated by this interface when a character is 
strobed into the Buffer Register from the HSPTR; upon entering the 
Write Mode; or when a character has been output to the HSPTP and the 
interface is ready for more data. The interrupt condition is saved 
in the Attention (ATN) flip-flop (S~eet 1). EBL gates a saved ATN 
interrupt condition onto the Processor I/O Bus as ATNO. 

If this controller is to be denied interrupt service, DAL bit zero is 
set. DALOOl is ANDed with CMGl to reset EBL. Interrupt conditions 
may still be saved in the ATN flip-flop, but ATN cannot be gated to the 
MPX-CH Bus. 

The active condition on the Initialize Control Line (SCLRO) sets up 
preferred states by clearing all flip-flops in the Controller except 
DT which is set. 
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Whenever the Read/Write Mode changes, a partial initialize clears the 
ATN, BA, EBL, RN, and SL flip-flops and sets DT. 

4.4 Read Operation 

In order to effect a transfer of data from the HSPTR to the Processor, 
tape movement must have been initiated by a prior command from the 
Processor. The reading operation is then performed in the free-running I 
or Incremental Mode according to the configuration of the Command / 
Instruction. 

In the free-running mode of operation, the RN and SL flip-flops are set 
and the BSY flip-flop is set because this is its initialize state. The 
signal SFEEDO is active, and sets the FEED flip-flop. 

The movement of tape in the Reader is detected by the HSPTR/P Interface 
when signal CHSl ( 70 B 113224-7) becomes active. This signa 1 is derived 
from the photo-diode head in the Reader, which senses the feed foles in 
the tape and is used by the HSPTR/P Interface to initiate the reading 
operations. Signal CHSl goes through a differentiator circuit and 
derives the STRBO and STRBl signals. A 0.4 microsecond STRB signal is 
produced whenever CSHl goes active. The data from the eight channels 
of the Reader comes into the HSPTR/P Interface (CHOll through CH081) 
synchronously, with CHSl, and is loaded into the HSPTR/P Buffer 
Register by the RDLDO signal (70Bl13224 -2). RDLDO is inverted producing 
RDLDl, which causes the Device Transmitting flip-flop (DT) to reset and 
BSY to go low. When BSY goes low, the ATN flip-flop is set, indicating 
to the Processor that a character has been read from paper tape and is 
awaiting transmission to the Processor. 

The Processor requests data by activating the Control Line DRO. The 
HSPTR/P Interface responds to the Processor's request through the 
derivation of DRGO and its complement (Sheet 3). DRGO activates the 
SYNl signal after a 200 nanosecond delay. The data which has been 
previously gated into the HSPTR/P Buffer Register is unloaded onto the 
DRL bus lines by the enabling action of DRGl. In addition, at the end 
of DRGl pulse, BSY again goes high. It should be noted here that the 
reset output from the DT flip-flop enters a gate that is also fed by 
STRBl. If the Processor's request for data was late with respect to 
the next character received from the Reader, OVl would become active, 
giving the Processor an indication that data has been overwritten. 

In the incremental mode, the SL flip-flop is reset and the SFEEDO is 
derived from the gate that fs controlled by the reset side of the SL 
flip-flop (SLO) (708113224--5). When the HSPTR Interface receives the 

command to Run in the Incremental Mode, SFEEDO becomes active and sets 
the FEED flip-flop. This in turn causes the Reader to move tape. The 
data and Synchronizing signal (CHSl) comes into the HSPTR/P Interface 
as it did in the Slew Mode. However, when the STRB signals become 
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active, STRBO deactivates SFEEDO and STRBl is now enabled through a 
gate to reset the FEED flip-flop which stops tape movement. As in the 
case of the Run Mode, BSY has become inactive and ATN set. The HSPTR 
will remain in this state until the Processor requests data and DRGl 
is activated. At the end of DRGl, BSY and DT are set and SFEEDO is 
activated again to set the FEED flip-flop and allow another character 
to be read. Subsequent Data Requests by the Processor move the tape 
one character at a time in the manner just described. 

4.5 Write Operation 

Prior to a Write operation, a RUN/WRITE Command is issued by the 
Processor. This command causes the WRT and PWR flip-flops to set 

(70Bll3244. -5). With PWRl active, an AC Relay Driver activates the 
Power Supply of the HSPTP. As soon as the HSPTP Power Supply is 
activated, VCKO becomes active, initiating a one second delay circuit. 
This delay raises BSY to inhibit a Write operation from taking place 
while the Punch mechanism comes up to speed. At the end of the one 
second delay, BSYl is inactive, an interrupt is generated, and the 
HSPTP is ready for use. 

(Note that when the PWR flip-flop is cleared, the one second timer is 
recycled and ready for use within ten milliseconds.) 

The Processor transfers data from the DAL lines to the HSPTP by activ­
ating the DAO control line. DAO is inverted in the HSPTR/P Interface 
and used to derive the signal DAGO. Approximately 200 nanoseconds 
after DAGO goes high, SYNl goes high. SYNl is inverted and send to 
the Processor to indicate that the HSPTR/P Interface received the 
information sent. At this time, BSYl is inactive due to either 
initialization, or completion of a previous Write or Read operation by 
the HSPTR/P Interface. DAGO is inverted and ANDed with the rest output 
from the Buffer Available (BA) flip-flop generating the signal GDAGO 
(70B 113244- -4). GDAGO is inverted (70B 1132.44-?:>) and gates the informatio 
into the Buffer Register. At the same time GD-.'\GO is used to toggle the 
BA flip-flop, indicating that a byte of data is waiting to be output to 
the Punch. BAl is then ANDed with WTl causing BSY to go high, and 
preventing further information to be sent by the Processor. 

An internal Sync signal generated by the HSPTP is sent through a wave 
shaping circuit 70B 1I34G::.S producing the 1.0 millisecond signal, 
PSYNO. When the Punch is ready to receive information, PSYNO goes 
low. PSYNO is inverted in the HSPTR/P Interface and ANDed with BAl 
(70B 113 244 -.4) • 

This output goes to the Timer (TM) flip-flop, causing TMO to become 
active. The output, TMO, then goes to a 4.5 millisecond delay, 
producting the gating control signals GPO, GPOA, and GPl. GPOA controls 
the output gating from the Buffer Register producing the signals 
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MAOE BY 

PNCHOll through PNCH081. PNCHOll through PNCH081 are fed into eight 
solenoid drivers (70B 1134(;>5 ) which activates the eight punches of 
the data channels. A PNCH signal going high, causes the solenoid driver 
to create a ground on the Punch, activating the Punch solenoid to produc 
a hold in the tape. The tape feed solenoid is controlled separately 
by the signal GPl and is activated at each character output. The GPO 
signal is fed back to .the trigger of the BA flip-flop causing it to 

REVISIONS 

reset. With BAl inactive, BSYl becomes inactive and the HSPTR/P 
Interface is now ready to receive another byte of data from the Processo • 

v. M.i\.INTENANCE 

The High Speed Reader/Punch Controller requires no maintenance or adjustment. 
The Reader and Punch requires periodic maintenance such as cleaning and 
lubrication. For a procedure and the maintenance requirements, refer to the 

manufacturers operating and service manual 

Performance tests of the system can be made on the system by using the 
diagnostic programs 70AI !'245C.,and 70AI 12457. The diagnostic programs will 
assist in trouble-shooting the controller. 

VI. TIMING DIAGRAM 

The timing for the two operating modes of the Controller i3 shown in Figures 
3 and 4. 

T = 0 - 15.9 MS 
WRITE MODE 

FIGURE 3. READER/PUNCH TIMING WRITE MODE 
• PRINTS TO 

70All 1229 
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MAINTENANCE SPECIFICATION 

CONT ON SHEET SH NO. FIRST MADE FOR GE-PAC 30 (02-031A21) 

CHSl 

STRB 1 

LDl/RDLDl 

I~/ I -, )) \. 
\~."'fl 'i]-., 
-?', -~~'.'.] ! . I 
'J11_! -
( \ 

A'llil..________ -~ -·.... \.,~ 

B~lL __ r-··· _ _r~--- ... 
FIGURE 4. READER/PUNCH TIMING READ MOOE 

REVISIONS 

. VII. MNEMONICS 

MADE BY 

The following list provides a brief description of each signal mnemonic found 
in the HSPTR/P Device Controller. The source on 70Bll3244 and 708113405 
of each signal is also provided. 

MNEMONIC 

AD 
ADRS 
AGOX 
ATN 
AT SYN 
BA 
BROX 
BSY 
CAGND 
CHMD 
CHOXl 
CHSl 

MEANING 

Address flip-flop 
Address 
Address Gate Inputs 
Attention flip-flop 
Attention Sync 
Buffer Active flip-flop 
Buffer Register Output 
Busy 
Cable Ground 
Change Mode 
Reader Data Channels 
Channel Sync 

ARIZONA 
I 

LOCATION 

70B 113244 11'2. I 
70Bll3244- 3AI 
/OBI 13244 IH2·1H7. 
7n91 13244 ~"'" r----
1os113244 3R8 I 
70 B 113 244 4M.S 
70 Bl 13Z44 t,!:8-t.,P13 -

708 11324-4 497 
· 70B 11344:,S .9M2. 
70Bl13~ IH9 
70B 11.3 24Lf 7 C5-7't5 ~-----
708113244 78~ 
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...,N..-0.._. ------------!TITLE 
CONT ON SHEET \ -:-", SH NO l 2 

CONT ON SHEET 

MADE BY 

MNEMONIC 

CMD 
CMDRST 
CMG 
DAl 
DAGO 
DA LOX 
DRl 
DRGO 
DR LOX 
DT 
DU 
DUPl 
DVCKO 
EBL 
FEED 
FEED 
GDAG 
GND 
GP 
GPl 
LD 
·::TTN 
ov 
PNCHOXl 
PNCHOU 
through 
PNCH041 
PNCH051 
through 
PNCH081 
POlO 
through 
P040 
P050 
through 
P080 
PSYNO 
PSYNO 
PWR 
PWRlA 
RACKO 
RDLD 
RMI' 
RN 
SATNO 
SCLRO 
SL 

SH NO. 

HSPT UNIDIRECTIONAL READER/PUNCH INTERFACE 
MAINTENANCE SPECIFICATION 

FIRST MADE FOR -PA 

MEANING 

Command 
Command Reset 
Command Gated 
Data Available 
Gated Data Available 
Data Available Lines 
Data Request 
Gated Data Request 
Data Request Lines 
Device Transmit flip-flop 
Device Unavailable 
Data Available Punch 
Delay - Voltage Check 
Enable 
Tape Feed flip-flop 
Feed Coil 
Gate Data Available 
Ground 
Gate to Punch 
Gate To Punch 
Load Data 
No Motion Tape 
Overflow flip-flop 
Output to Punch 

Input To Punch 

Input To Punch 

Punch Output 

Punch Output 

Punch Sync 
Punch Sync 
Punch Power flip-flop 
Punch Power 
Received Acknowledged 
Read Data Load Data 
Remote 
Run flip-flop 
Set ATN flip-flop 
System Clear - Initialize 
Slew flip-flop 

LOCATION 

70B \\ 3244 3 J'Z. 
70BI 13'244 IN8 
70B 113'244 3J2. 
70Bll3Z44 3J.3 
70Br13Z44 3J3 
7oei1r3z44 1I=2-1n 
70811'3Z.44 3:1'4 
70I?.\137-44 30.d. 
708113'2.44 2e'2-2B7 
70Bll3244 4CS 
70?..11~,Z.44 4S? 
70B\\34b5 389 
70B' 13'244 A!:= r:; 
7og1132¥ 5S4 
76811'3244 7K5 
JOBI 13445 3MI 
7051 \3~ 4H5 
70BI 134"6 3Bl:i 
7013113244 ?>Pl 
708113¢ 3B3 
70B\ 132.44 ~57 
70B I 1~'244 !Ml 
?OBI 13244 ?Nb 
70P>ll324-4 SP~~~P?, 

183 
· 70Bl134b5 through 

1B8 
2B3 

7oBl 134'='5 through 
2B8 
1M2 

70Bl134b5 through 
1M8 
2M2 

7081134{:.5 through 
2M8 

· 70BI l?4'-S 385 
70'8113244 4Kl 
706113244 5F8 

·7051134£?'5 387 
7081132.44 3A8 
708113244 6A7 

--TOBI I 34b5 3M0 
70BU:3244 5~l8 
7DBI 13244 3P9 
7op,113244 JA8 
70e 11:::i, e.a.4 st1\t:J. 
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MNEMONIC 

SRO 
SRG 
STRB 
TACK 
TCA 
TCG 
TM 
wr 
VCKA 

VCKO 

VCKO 

XRP 

MADE BY 
W. Wong 

HSPT UNIDIRECTIONAL READER/PUNCH INTERFACE 
MAINTENANCE SPECIFICATION 

FIRST MADE FOR GE-PAC 30 (_g__~~0~1A21) 

MEANING 

Status Request 
Gated Status Request 
Strobe 
Transmit Acknowledge 
Timer Coil High 
Timer Coil Ground 
Punch Timer flip-flop 
Write/Read flip-flop 
Voltage check of positive 15 
volts from Reader. 
Voltage check of negative 28 
volts from Punch. 
Voltage Check of Negative 28 
Volts from Punch. 
Device Controller common 
pullup resistor. Ties unused 
gate input to positive 5 volts 
through a 1 kilohm resistor. 

LOCATION 

70 B 113244 3A4 
70R 113244 ::,,J::>. 
--;'O 811';>• 244 7 F4 
705113~44 ?_.P,9 
7051134b5 3M0 
70BI134G:.5 ~M6 
7DBl\.?,Z4.1 4~S" 

70Bfl3244 5H7 
70Bl1~'2A4 785" 

70 6113'2.44 eP9 

JOB 113445 3 E4 

70B1134GF 8G8 

70Al 11229 

SH NO. 13 
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HIGH SPEED PAPER TAPE 
READER/PUNCH/REELER COMBINATION 

INSTALLATION S.PECIFICATION 

1. INTRODUCTION 

This specification covers the entire INTERDATA family 
of Punch/Reader/Reeler Systems. The controllers for 
these systems are each designed to specifically operate 
a particular peripheral unit. Table 1 itemizes each con­
troller number and the unit(s) for which each is designed. 
Controller damage or operating malfunctions may be pos­
sible if peripherals other than those designated in Table 
1 are used with a controller. 

The configuration shown on Table 2 should be referred 
to whenever units consisting of any of the combination 
Punch/Reader /Reeler System are shipped separately, or 
when part of the system is supplied by INTERDATA and 
the remainder of the system by the customer. The table 
contains the product number, description, part number 
and the specific controller, cable(s), and peripheral(s) 
used to form a system. The last column refers to sec­
tions of the installation instructions that specifically ap­
ply to each product installation. This table also can be 
used when adding peripherals to an existing system. 

2, SCOPE 

The installation instructions are in two sections. The 
first section (2) is in five parts, with appropriate draw­
ing aids that can be used in conjunction with the instruc­
tions. Each section is unique and need not be directly 
related to another. The second section (4) is devoted to 
the various controllers with drawings showing proper 
cable connections between mother-board and peripheral 
unit(s). 

3. INSTALLATION INSTRUCTIONS 

3.1 Mother-Board Controller 
32-136FXX and 32-138F:XX 

A controller board can be installed in any 1/0 slot loca­
tion of a main or expansion card file. The jumper be­
tween Terminals 114-0 and 214-0 on the back panel must 
be removed from this location. Refer to INTERDATA 
Publication Number 29-003, Systems Interface Manual, 
Sections on "Mechanical Layout and Wiring'", "Interrupt 
Control", and "Multiplexor and Selector Channel Wiring 
Data". 

3. 2 Cable Connections and Reeler Hook-Up 

Figure 1 shows the proper cable connections between a 
controller mother-board and the various Punch/Reader/ 
Reeler combinations. One end of Punch Cable 17-0l 7F02 
plugs into location 47 on Controller 32-136FXX; the other 
end plugs into location 40 of the 1/2 mother-board 32-0.78, 
which is located on the Punch Chassis Assembly, 27-007 
FOl, 27-007F02, or 27-007F04. 

Reader Cable 17-107FOi is used to plug into location 40 
of Controller 32-136F:XX or 32-138F:XX; the other end 
connects to a Digitronics Reader, either Model 2540 or 
B2540. Ifa Digitronics Reeler 6040A is used with either 
Reader model, Reader Cable 17-107F02 is necessary. 
This cable is necessary to connect Reader/Reeler com­
binations. 

TABLE 1. CONTROLLERS AND PERIPHERALS 

Teletype BRPE-11 Punch 

Digitronics Reader Digitronics Reader as specified in Teletype's 

Model 2540 With Model B2540 With Digitronics Reeler Product Specification 5C 
Controller Positive Logic Positive Logic 6040A (8 Level 1 Inch Tape, 

Unidirectional Bidirectional 63, 3 cps, 110 VAC, 
no cover) 

32-138 x x 

32-136F03 x x 

32-136F02 x. 
' 

32-136F01 x x x 

l 



TABLE 2. CONFIGlJHATION OF COMBINATIONS PUNCH/READER/REELER/CONTHOLLEH 

r lfof<' r To 

I' rodu<'t Part Punch IISPT Insta Ila ti on 

Nurnlier 
Description 

Number 
Controller Cable 

Chassis Header 
Heu lc- r lnstnwtion 

S1·dions 
__ _:_--:;:===::_-::_~-. ---- -- ·- - - -·-·-

27-<Hl? FM 
llSPT Purwh w/l'unch : I . I , : I. :~ , 

7--10H 1 IOV, riO ll:t: 
02-171F02 :l2- l :lfil•'02 17-0171"02 

and l l-0:!1 :1. :1,:1. I, 
., c 

Panel 
.) . .) 

Punch/Reader 27-007F04 Digitronics :1.1, :i. 2, 
Unidirectional 17-107F01 w/Punch Model 2540 3.3,3.4, 7-409 02-172F02 32-136F01 

17-0l 7F02 and 11-034 with Posi-Combination 3.5 
llOV, 50 Hz Panel tive Logic 

HSPT Reader 
Cnidirectional 

Digitronics 

7-410 With Fan Fold 02-186F01 32-136F03 17-107F01 Model 2540 3.1,3.2, 

Bins 
with Posi- 3.5 

llOV, 50/GO Hz 
tive Logic 

HSPT Header Digitronics 

7-1-10/7-41:) 
lJn idirectional 

02-182 32-136F03 l 7-107F02 
Model 2540 Digitronics 3.1,:l.2, 

With 8" Reeler with Posi- Model 6040A 1.5 
11OV,50/60Hz tive Logic 

HSPT Reader 
Digitronics 

Bidirectional 
7-111 With Fan Fold 02-187F01 32-138 17-107F01 

ModelB2540 3.1,3.2, 

Bins 
with Posi- 3.5 

llOV, 50/60 Hz 
tive Logic 

HSPT Reader Digitronic s 

7-411/7-415 Bidirectional 02-183 32-138 17-107F02. ModelB2540 Digitronic s 3.1, 3. 2, 
With 8" Reeler with Posi- Model 6040A 3.5 
llOV,50/60 Hz tive Logic 

27-007F01 
HSPT Punch w/Punch 

3.1,3.2, 
7-112 02-171F01 32-136F02 17-017F02 3.3,3.4, llOV, 60 Hz and 11-034 

Panel 
3.5 

Punch/Reader 27-007F01 Digitronics 
Combination 17-107F01 w/Punch Model 2540 :1.1, :1. 2, 

7-413 02-172F01 32-136F01 3.3,3.4, Unidirectional 17-017F02 and 11-034 with Posi-
GO Hz Panel tive Logic 3.5 

Reader (Bidi-

7-414 
rectional) 

02-185 32-138 17-107F01 3.1,3. 2, 
Controller only 3.5 
50/60 Hz 

Reader (Uni-
directional) 

3.1,3.2, 7-416 Controller only 02-184 32-136F03 17-107F01 

50/60 Hz 
3.5 

Punch Control-
27-007F02 

7-417 ler only 02-181F01 32-136F02 17-0l 7F02 w/o Punch 3.1,3.2, 

50/60 Hz 
and 11-034 3.5 
Panel 

Punch/Reader 27-007F02 3.1,3.2, 
Unidirectional 17-107F01 w/o Punch 7-418 02-188F01 32-136F01 :i.3,a.4, 
Controller only 17-017F02 and 11-034 

1 50/60 Hz 
3.5 

Panel 

2 



USED ON CONTROLLER ONLY 

32-136FXX ~,-~~~~~~~~~~~--. 
r---t.._;...J· CIT] 

PUNCH CABLE 17-017F02 - PUNCH/READER CONTROLLER 
32-136FXX OR 32-138 

PUNCH CHASSIS 
27-007FXX 

·PUNCH POWER AND CONTROL 
I/ 2 MOTHER BOARD 
ON PUNCH CHASSIS 

- 32-078 -

,----1 
I -PUNCH-

' TELETYPE I 
I BRPE-11 I 

63.3 CPS 

......, 

Bl - DIRECTIONAL 

- READER CABLE 17-107FXX 

DIGITRONICS 
READER-MODEL 
2540 OR 82540 

WITH POSITIVE LOG IC 

DIGITRONICS 
REELER 
6040A 

Figure 1. Cable Connections - Controller to Punch, Readers, and Reeler 

3. 3 BRPE-11 Punch Modifications 

Certain mechanical modifications on the BRPE-11 Punch 
are necessary before it can be mounted on the Punch 
Chassis. Refer to Figure 2. 

1. Remove· tape guide.and roller bracket, 
Item 1. 

2. Mounting plate, Item 2; is placed in 
original roller holes. 

3. Item 3. Remount tape guide and roller 
bracket, as shown in drawing on mount­
ing plate. 

4. Install entender arm, Item 4, on feed 
lever. 

5. Remove chad cover and associated 
mounting bars, Item 5, and discard. 

G. Remove and discard stud, nut, and 
lock washer from the two front shock 
mounts only, Item 6. 

7. Mount shock mount adapter plate, 
Item 7, with 1/4-28 hardware supplied 
with chassis. 

8. Secure the two shock mounts, Item 8, 
with screws specified. 

9. Mount and secure BRPE-11 Punch on 
Punch Chassis as shown in Figure 3, Item 5. 

10. Item 6, Figure 3. · Connect P2 and Jl 
to BRPE-11 Punch, 

3. 4 Punch Chassis Installation (Refer to Figures 
3 and 4). 

1. Two support angles, Item 1, are pro­
vided to mount the Punch chassis in any 
standard 19" cabinet or rack capable of 
holding and supporting the Punch chas­
sis. If applicable, four rack clips and 
screws, Items 2 and 3, can be used to 
secure the support angles. 

2. When fan fold bins are used instead of 
the Punch tape reel~ the "low paper" 
lever located near the rear of the reel 
must be secured in an upright position. 
Failure to do this will cause the Proces­
sor to always receive a "Device Unavail­
able (DU)" Status indication. 

3. The Punch chassis is installed onto the 
mounted support angles through the front 
of the cabj.net or rack. Four screws and 
rack clips, Items 2 and 4, secure the 
front of the Punch chassis to the cabinet 
or rack. 

4. Refer to Figure 4. The front _panel as­
sembly, Item 1, mounts in front of 
Punch chassis by means of four captive 
screws. The shroud, Item 2, snaps onto 
the front panel and the chad box, Item 3, 
is inserted between the two fan fold bins, 
where it is held in .place by foam-backed 
tape, Item 4. 
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4 

HIGH SPEED PUNCH SET 
(AS PER TTY PD NO 5C) 

(4) 

(2) 

MOUNTING PLATE 14-095 
MOUNT IN ORIGINAL 

ROLLER MOUNTING HOLES 
WITH#S-32 X 1/4 LG 

PHMS AND SPLITLOCK WASHER 
3-REQUIRED FAR SIDE 

EXTENDER ARM 14-097 
BEND END TAB AROUND 

CONTOUR OF TRIP LEVER 

(3) 
REMOUNT ROLLER 

BRACKET AND TAPE 
GUIDE NEAR SIDE 

WITH 3 EXISTING #6 
PHMS AND WASHER-TAPE 

GUI.DE IN FRONT 
OF ROLLER BRACKET 

TAPE GUIDE-REFERENCE 

MOUNTING PLATE -REFERENCE 

LEVER - REFERENCE ROLLER BRACKET-REFERENCE 

0f0-·· _---· -:::- .. 
+-------
1 

(61 
REMOVE AND DISCARD STUD, NUT 
AND L 0 WASHER FROM TWO FRONT 

SHOCK MOUNTS ONLY 

17) 

(5) 

REMOVE CHAD COVER 
AND ASSOC. MTG. BARS 

AND DISCARD 

RIGHT SIDE VIEW 

(8) 

ADAPTER PLATE, 
SHOCK MOUNTS MOUNT 
WITH 1/4- 28 X 1/2 LG 

PHMS AND SPLlTLOCK WASHER 
( 2 REQUIRE 0) SECURE SHOCK MOUNTS WITH 

1/4 - 20 X 7/8 LG PHMS ANO 
SPLlTLOCK WASHER 

(2 REQUIRED) 

Figure 2. Punch Modifications 



HARNESS ASSEMBLY 17-041R02 

POWER SUPPLY 34-009 -------, 

-~o 
- 01 

- o·a 

MOUNTING GUIDE 16-121 

~--- ASSEMBLY, PUNCH POWER AND CONTROL 32·078 

r---.., 
I 40 I 
I CflE FJ ' 
I..----' 

- - - - -- - - - - - - - - - - - - - - -- .. .. ... 

"LOW PAPER"LEVEL 
SECURE IN UPRIGHT POSITION 

WHEN USING FANFOLD TAPE 
AND BINS ON FRONT PANEL 

(5) 
.#10-24 X 3/8 LG PHMS 

NUT, FLAT AND SPLIT LOCK WASHER 
(16 REQUIRED) . 

\ 

..__ ___ SHIELD CONTROL BOARD 16-128 

(I) 
11'1'"------ SUPPORT ANGLE 14-119 

(2 REQUIRED) 

CHASSIS 14·092 

HIGH SPEED PUNCH SET 27·007 . 
SEE FIGURE 2 FOR MODIFICATION, 

BEFORE MOUNTING ON CHASSIS 

(3) 
# 10-24 X 3/8 LG PHMS 

f.4 REQUIRED) 

(2) 
RACK CLIP 16-080 

( 14 REQUIRED) 

(4) 
'------ #10-24 X 3/8 LG PHMS 

( 4 REQUIRED) 

Figure 3. Punch Chassis Installation 

5 



.. 

[ 

6 

,f rr T 1 t 1 T r:: ~ 
FOAM BACKED +HJ" I I I 

TAPE I I 
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Figure 4. Front Panel Assembly 

BLANK PANEL 
14-076F04 

PUNCH 

READER 

REELER READER 

REELER 

DISPLAY 

BLANK PANEL 
14-0·76F09· 

BLANK PANEL 
14-076F06 

BLANK PANEL 
14-076F04 

3. 5 System Cabinet Configuration 

Figure 5 shows examples of the various system cahinct(s) 
installations possible, depending on the number of peri­
pherals and expansion files comprising a system. These 
configurations need not be adhered to and serve only as a 
guide; each customer's own optimum practicability should 
be considered. 

4. TEST 

Run the system with the appropriate test program; 06-0l!i 
for the Reader and 06-037 for the Punch. 

5. CONTROLLER INSTALLATION SPECIFICATION 

5.1 Reader/Punch 

The controller can be .installed in any I/O Hlot location 
of a main or expansion card file.· The jumper between 
Terminals 114-0 and 214-0 on the back panel must be 
removed in the location selected. 

Refer to the Systems Interface Manual, Publication Num- · 
ber 29-003, sections on "Mechanical Layou and.Wiring", 
"Interrupt Control", and "Multiplexor and Selector Chan­
nel Wiring Data". 

Figure 6 shows the proper cable connection between the 
mother-board controller and the peripheral units. 

8. 
EXPANSION 

EXPANSION n 
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DISPLAY 
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@ 
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·c:.11 
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ll 
yi 

f( 
/; 

·1 Jl Vl 
1\-11 

0000 0000 0000 0000 

0000 0000 Oooo 0000 

CJD CID CIJ:IJ CJD 

a 

.·~ 

PUNCH 

READER 

CONTROL 
AND 

DISPLAY 

Figure 5. System Cabinet Configuration 



CABLE 17-017F02 -

[4~ 
PUNCH POWER AND 

CONTROL 32-078 ON 
PUNCH CHASSIS 

Ei] 
READER/PUNCH 

INTERFACE 
32-136FOI 

§] 

- CABLE 17-107FDI 

TAPE 
READER 

27-030FXX 

Figure fi, Reader /Punch 

if the Punch uses fan fold bins instead of the tape reel, 
the "low paper" lever near the Punch reel must be se­
cured in an upright position. Failure to do this will 
cause the Processor to always receive a "low paper" 
status indication. 

5.2 Punch Mother-Board 

The controller can be installed in any 1/0 slot location 
of a main or expansion card file. The jumper between 
Terminals 114-0 and 214-0 on the back panel must be 
removed in the location selected. 

Refer to the Systems Interface Manual, Publication Num­
ber 29-003, sections on "Mechanical Layout and Wiring", 
"Interrupt Control", and "Multiplexor and Selector Chan­
nel Wiring Data". 

Figure 7 shows the proper cable connection between the 
mother-hoard controller and the peripheral unit. 

CABLE 17-017F02 7 
. CJi--~~-LCJ~ ~ 

§] 
PUNCH POWER AND 

CONTROL 32-078 ON 
PUNCH CHASSIS 

PUNCH 
INTERFACE 
32-136F02 

Figure 7. Punch Mother-Board 

If the Punch uses fan. fold bins instead of the tape reel, 
the "low paper" lever near the Punch reel must be se­
cured in an upright position. Failure to do this will 
cause the Processor to always receive a "low paper" 
status indication. 

5. 3 Unidirectional Reader/Reeler 

The controller can be installed in any I/O slot location 
of a main or expansion card file. The jumper between 
Terminals 114-0 and 214-0 on the back panel must be 
removed in the location selected. 

Refer to the Systems Interface Manual, Publication Num­
ber 29-003, sections on "Mechanical Layout and Wiring", 
"Interrupt Control", and "Multiplexor and Selector Chan­
nel Wiring Data". 

Figure 8 shows the prop1·r cable comu,1·tio11 l>c!.wcl'I) lhl' 
mother-board controller and the pcriplwral dcvic1•s. 

CABLE 17-107F02 7 

HSPTR 
27-030FXX 

REELER 
27-032 

READER 
INTERFACE 
32-136F03 

§] 

Figure 8. Unidirectional Read<Clr/Reeler 

5. 4 Bidirectional Reader/Reeler 

The controller can be installed in any I/O slot location 
of a main or expansion card file. The jumper between 
Terminals 114-0 and 214-0 on the back panel must be 
removed in the location selected. 

Refer to the Systems Interface Manual, Publication Num­
ber 29-003, sections on "Mechanical Layout and Wiring", 
"Interrupt Control", and "Mµltiplexor and Selector Chan­
nel Wiring Data". 

Figure 9 shows the proper cable connection between the 
mother-board controller and the peripheral units. 

CABLE 17-107F02 7 

TAPE 
READER 
27-031 

TAPE 
REELER 
27-032 

READER 
INTERFACE 

32-138 

Figure 9. Bidirectional Reader/Reeler 
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5. 5 Unidirectional HSPTR 

The controller can be installed in any 1/0 slot location 
of a main or expansion card file. The jumper between 
Terminals 11.4-0 and 214-0 on the back panel must be 
removed in the location selected. 

Hefer to the Systems Interface Manual, Publication Num­
ber 2!:J-003, sections on "Mechanical Layout and Wiring", 
"Interrupt Control", and "Multiplexor and Selector Chan­
nel Wiring Data". 

Figure 10 shows the proper cable connection between the 
mother-board controller and the peripheral units. 

READER 
CABLE 17-107FOl 7 INTERFACE 

32-136F03 

.--------------------~J,.........,__,]~~~-o ________ __, 

TAPE 
READER 

27-030FXX 

Figure 10. Unidirectional HSPTR 

5. 6 Bidirectional HSPTR 

The controller .can be installed in any 1/0 slot location 
of a main or expansion card file. The jumper between 
Terminals 114-0 and 214-0 on the back panel must be 
removed in the location selected. 

Refer to the Systems Interface Manual, Publication Num­
ber 29-003, sections on "Mechanical Layout and Wiring", 
"Interrupt Control", and "Multiplexor and Selector Chan­
nel Wiring Data". 

Figure 11 shows the proper cable connection between the 
mother-board controller and the peripheral units. 
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CABLE 17-107FOI 7 

TAPE 
READER 

27-031FXX 

READER 
INTERFACE 

32-138 

Figure 11. Bidirectional HSPTR 

5. 7 Reader/Punch Mother-Board 

The controller can be installed in any 1/0 slot location 
of a main or expansion card file. The jumper between 
Terminals 114-0 and 214-0 on the back panel must be 
removed in the location selected. 

Refer to the Systems Interface Manual, PubL'cation Num­
ber 29-003, sections on "Mechanical Layout :i.1d Wiring", 
"Interrupt Control", and "Multiplexor and Selector Chan­
nel Wiring Data". 

Figure 12 shows the proper cable connection between the 
mother-board controller and the peripheral units. 

If Punch uses fan fold bins instead of the tape reel, the 
"low paper" lever near the Punch reel must be secured 
in an upright position. Failure to do this will cause the 
Processor to receive a "low paper" status indication. 

CABLE 17-017F02 -

PUNCH POWER AND 
CONTROL 32- 078 ON 

PUNCH CHASSIS 

@] 
READER/PUNCH 

INTERFACE . 
32-136FOI 

§] 

- CABLE 17-107FOI 

HSPTR 
27-030FXX 

Figure 12. Reader/Punch Mother-Board 
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HIGH SPEED PAPER TAPE UNIDIRECTIONAL 
READER/PUNCH INTERFACE 

MAINTENANCE 'SPECIFICATION 

l, INTRODUCTION 

To increase Input/Output (1/0) capabilities 
of INTERDATA Digital Systems, a High Speed 
Paper Tape Reader and Punch are offered. By 
using these devices, paper tape handling capability 
and speed are increased substantially over the 
TTY Reader/Punch. The exact increase varies 
with the particular models chosen; several 
models of Readers and Punches are available. 
All models (Reader/Punch, Part Number 32-136 
FOl, Punch only, Part Number 32-136F02, and 
Reader only, Part Number 32-i36F03) employ 
the same. device controller and have the same 
interface requirements. 

2. SCOPE 

This maintenance specification is provided 
to describe the High Speed Reader /Punch 
Controller in sufficient detail to allow a 
digital technician to maintain the syste~. 

The following manuals will be of assistance 
in maintaining the system. 

Publication 
Number Description 

Reader 29-210 Uni-Directional 
Reader 

Punch 29-097 Punch (215B) 

29-092 Punch Motor (295B) 

29-098 Parts List (1154B) 

29-016 Operation and 
Programming . 
Manual 

3. BLOCK DIAGRAM 

It is necessary to examine the cha1 ~cteristics 
of the Paper Tape Reader and Paper Tape 
Punch to fully understand data handling and 
control features of the Device Controller. 
The line circuits in the HSPTR consist of 
nine parallel amplifiers. See Figure 1. 
There are eight amplifiers for data, one 
channel for synchronizing from the tape feed 
holes. · 

For the HSPTP, the line circuit consists of nine 
solenoid drivers, plus gating to strobe the in­
formation from the Data Register to the Punch. 
See Figure 2. Eight of these solenoids are data 
channel controlled, tpe ninth is associated with the 
feed hole. All are controlled by an internal sync 
line from the Punch. · 

The interface block diagram is on Sheet 4 of 
Drawing 02-172008. There are single line in­
puts to specify whether this a Read or Write 
operation, to apply power to the Punch, and to 
alert the Processor to a Power Off or Load con­
dition of the Reader (Device Unavailable.- DU). 
The Tape Reader and Punch are operated in 
a closed loop mode, not self stopping. All rrin­
stop controls come from the Device Controller. 
With the HSPTR/P Interface, it is not possible 
to perform a Read/Write operation off-line. 

4. FUNCTIONAL DESCRIPTION 

This section refers to the Functional Schematic 
02-172008. 

.1 
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4. 1 Addressing 

Prior to receiving any commands, the HSPTR/P 
Device Controller must receive its address and 
respond properly. This is done through micro­
sequ<'nces which first send the address on (32-
l:Hil"Ol - X'l3', 32-136F02 - X'03', and 32-136 
FOa - X'Oa') on the Data Available Uncs (DALs) 
(02-172008). The DAL lines go through single-
to-double rail converters and address straps which 
drive a decoding network. The output from this 
decoding network is ANDed with the inverted signal 
from ADRSO to set the Address flip-flop (AD). 

After a delay of approximately 200 nanoseconds, the 
SYNl signal goes high. SYNl is inverted and tested 
by the Processor to determine if the HSPTR/P has 
responded to its address. The AD flip-flop being 
set enables other modes of operatiOn (e.g. Writing, 
Reading, Status Request, etc. ) by the HS:PTR/P 
Interface. 

The standard MPX-CH Bus circuits, shown 
on Sheet 1, are located on the copper portion 
of the board. Refer to the Systems Interface 
Manuai Publication Number 29-003, for fur­
ther details on these common circuits •. 

4. 2 Status 

The definitions of the Status and Command 
bits for the HSPTR/P Interface are shown in 
Table 1. Five Status bits are provided by 
the HSPTR/P Interface. The Device Unavail­
able (DU) bit is high when the HSPTR is in. 
the Load Mode or AC power is off. In the 
HSPTP, DU becomes active in the LOcal 
Mode or when a Low Tape condition exists. 
The Busy bit (BSY) is reset for. the HSPTR 
when a character is strobed into the Buffer 
Register. A Data Request sets BSY. BSY 
is high except when there is a new character 
in the register that has not been requested 
by the Processor. For the HSPTP, BSY is 
set when a chltracter from the Processor 
enters the Buffer Register and i.s awaiting 
a strobing signal to output it to the Punch. 

BSY is also set for approximately one sec­
ond wh~n power is applied to the Punch. Any 
time the HSPTR is not moving (RN and Feed 
flip-flops both reset), the No Motion (NMTN) 
bit is set. 

The BSY. EX, DU. and EOM (End of Mes­
sage - Media) bits occur in thEl same bit 
position for all Device Controllers. The 
HSPTR/P Interface does not use the EOM 
bit. The Examine Status (EX) bit is used to 
indicate that there are other Status conditions 
in the remaiiling four bit$. When NMTN is 
set, EX is also set. 

For the HSPTR, an Overflow (OV) occurs if 
a new character is strobed into the .Buffer 
Register before the last character was re­
quested by the -Processor. This will not 
happen in the Incremental Mode, ·since a new 
character cannot arrive until the tape is 
started by the DR signal that unloads the 
Buffer Rcgistnr. 

4. 3 Commands 

Any meaningful combination of commands 
can.be simultaneously issued to the Device 
Controller~ The specific command or com­
bination of commands is sent on the DAL 
lines, followed by the CMDO signal on the 
control lines (02-172D08-1). Command 
enters the Controller as CMDO. This is 
inverted and ANDed with ADl to produce 
CMGO (Gated Command)• This signal is 
again inverted to gate the bits from the . 
DALs to the Command flip-flops. 

Because of the dual purpose of the interface . 
(control of either Read or Write operation), 
a command to specify a particular operation 
must be given. If a Read/Run is specified, 
the WT flip-flop (02-l 72D08-3) is reset,· 
inhibiting a Write operation from taking 
place and enabling of status outputs for a 
Read operation. If a Write/Run operation 
is specified, the WT flip.;,flop is set, en.;. 
ab ling the PWR flip-flop, initializing the 
internal power supply of the Punch, dis­
abling the Read logic,. and setting the ATN 
flip-flop. 

Master control ·over tape movement for the · 
Reader is achieved with the RN flip-flop. 
When set, the tape moves in a forward direc­
tion and the mode is specified by the SL (Slew) 
flip-flop (continuous Run Slew if set, one 
character command increment if reset). 
With the RN flip-flop reset, either mode can 
be established without interferring with the 
tape movement. 

If this controller is to be allowed interrupt 
service, DAL bit one is set. DALOll is 
ANDed with CMGl to set the Interrupt Enable 
(EBL) flip-flop. Interrupts are generated by 
this interface when a character is strobed in­
to the Buffer Register from the HSPTR, ·upon 
entering the Write Mode, or when a character 
has been output to the HSPTP and the inter­
face is ready for !)lore data. The interrupt 
condition is saved in the Attention (ATN) flip-, 
flop (Sheet 1 ). EBL gates a saved A TN inter:­
rupt c(lndition onto ,the Proc.essor I/0 Bus as 
ATNO. 



TABLE 1. HIGH SPEED PAPER TAPE READER/PUNCH 
STATUS AND COMMAND BYTE DATA 

r 
BIT 

NUMBER 0 1 2 3 

STATUS 
BYTE ov NMTN 

COMMAND 
BYTE 

BIT 

ov 

DISABLE ENABLE STOP RUN 

READER 

The Overflow bit is set when the Buffer Register 
is loaded from the Reader before the previous 
character has been transferred. This condition 
can only happen in the SLEW Mode. 

NMTN The No Motion bit is set when the Reader has been 
issued a STOP Command and the tape has stopped 
on the next character. 

BSY The Busy bit is set when the Buffer Register is emp­
ty, waiting for an output from the Reader. 

EX The Examine bit is set whenever OV = 1 or NMTN = 1. 

DU The Device Unavailable bit is set when the power 
to the Reader motor is off, or the Reader lever 
is in the LOAD position (straight up). 

DISABLE This command inhibits interrupts from the Device 
Controller from interrupting the Processor. In­
terrupts are queued. 

ENABLE This command permits interrupts from the Device 
Controller to interrupt the Processor. 

STOP This Command bit halts the motion of the tape after 
the nect character has been read. The next charac­
ter to be read is positioned over the sense lights when 
the tape stops. 

RUN 

!NCR 

SLEW 

WRITE 

READ 

4 

This Command starts the. tape moving and leaves 
the Controller in the RUN Mode. 

Ip. this mode of operation, the tape is advanced one 
character when the controller is in the RUN Mode 
and BSY = 1. The tape stops after encountering one 
character. The tape remains stopped until a Read 
Data Instruction, which resets BSY and starts the 
tape moving again. 

In this mode of operation, the tape is advanced con­
tinuously until stopped. 

Designates the High Speed Paper Tape Reader. 

4 5 6 7 

BSY EX DU 

!NCR SLEW WRITE READ 

PUNCH 

The Overflow bit is always reset in the Write 
Mode. 

The No Motion bit is always reset in the Write 
Mode. 

The Busy bit is set when the Buffer Register 
is full, waiting for an Unload signal from the 
Punch. 

The Examine bit is always reset in the Write 
Mode. 

The Device Unavailable bit is set when the Punch 
is in the LOCAL state (switch is released), or a 
low tape condition exists on the tape reel inside 
the cabinet. There is no low tape sensor on the 
fan fold bins. 

Same as for the HSPTR; 

Same as for the HSPTR. 

This Command bit turns the Punch motor off. 

This bit starts the Punch motor. 

Not used. 

Not used. 

Designates the High Speed Paper Tape Punch. 



If this controller is to be denied interrupt service, 
DAL bit zero is set. DALOOl is ANDed with CMGl 
to reset EBL. Interrupt conditions may still be 
saved in the ATN flip-flop, but ATN cannot be 
gated to the MPX-CH Bus. 

The active condition on the Initialize Control Line 
(SCLRO) sets up preferred states by clearing all 
flip-flops in the Controller except DT which is set'. 

Whenever the Read/Write Mode changes, a partial 
initialize clears the ATN, BA, EBL, RN, and SL 
flip-flops and sets DT. The operation establishes 
known control states when changing between the 
Read and Write Modes, but may be used to clear 
these flip-flops without changing mode. 

4. 4 Read Operation 

In order to effect a transfer of data from the 
HSPTR to the Processor, tape movement 
must have been initiated by a prior command 
from the Processor. The reading operation 
is then performed in the Slew or Incremental 
Mode according to the configuration ofthe 
Command Instruction. 

In the Slew Mode of operation, the RN and 
SL flip-flops are set and the BSY flip-flop 
is set because this is its initialize state. The 
signal SPEEDO is active, and sets the FEED 
flip-flop. 

The movement of tape in the Reader is de­
tected by the HSPTR/P Interface when signal 
CHSl (02-172D08-2) becomes active. This 
signal is derived from the photo-diode head 
in the Reader, which senses the feed holes in 
the tape and is usea by the HSPTR/P Inter­
face to initiate the reading operations. Sig­
nal CHSl goes through a differentiator circuit 
and derives the STRBO and STRBl signals. 
A O. 4 microsecond STRB signal is prciduced 
whenever CHSl goes active. The data from 
the eight channels of the Reader comes into 
the HSPTR/P Interface (CH011 through CH081) 
synchronously, with C Hl, and is loaded into 
the HSPTR/P Buffer· Register by the RDLDO 
signal (02-172D08-2). RDLDO is inverted 
producing RDLDl, which causes the De-
vice Transmitting flip-flop (DT) to reset 
and BSY to go low. When BSY goes low, 
the ATN flip-flop is set, indicating to the 
Processor that a character has been read 
from the paper tape and is awaiting transmission 
to the Processor. 

The Processor requests data by activating 
the Control Line DRO. The HSPTR/P Inter­
face responds to the Processor's request 
througl1 the derivation of DRGO and its com­
plement (Sheet 1 ). 

DHGO activates the SYNl signal after a :wo 
nanosecond delay. The data which has been 
previously gated into the HSPTH/P Buffer 
Register is unloaded onto the DHL bus lines 
by the enabling actions of DHGl (02-l 72D08-2). 
In addition, at the end of DHGI pulse, HSY 
again goes high. It should he notc)d h<•n• that 

the reset output from the DT flip-flop controls 
a gate that is also fed by STRR 1. In the Pro­
cessor's request for data was late with re­
spect to the next character received from 
the Reader, OVl would become active, giving 
the Processor an indication that data had been 
overwritten. 

In the Incremental Mode, the SL flip-flop is 
reset and the SFEEDO is derived from the 
gate that is controlled by the reset side of 
the SL flip-flop (SL0)(02-172D08-2). When 
the HSPTR Interface receives the command 
to Run in the Incremental Mode, SFEEDO be­
comes active and sets the FEED flip-flop. 
This in turn causes the Reader to move tape. 
The data and Synchronizing signal ( ~HSl) 
comes into the HSPTR/P Interface as it did 
in the Slew Mode. However, when the STRB 
signals become active, STRBO deactivates 
SFEEDO and STRBl is now enabled through 
a gate to reset the FEED flip-flop which 
stops tape movement. As in the case of the 
Run Mode, BSY has become inactive and 
A TN set. The HSPTR will remain in this 
state until the Processor requests data and 
DRGl is activated. At the end of DRGl, BSY 
and DT are set and SFEEDO is activated again 
to set the FEED flip-flop and allow another 
character to be read. Subsequent Data Re­
quests by the Processor move the tape one 
character at a time in the manner just 
described. 

4. 5 Write Operation 

Prior to a Write operation using the HSPTP, 
a RUN/WRITE Command is issued by the 
Processor. This command causes the WRT 
and PWR flip-flops to set (02-172D08-3). With 
PWRl active, the AC Relay Driver (27-007-3) 
activates the Power Supply of the HSPTP. As 
soon as the HSPTP Power Supply is activated, 
VCKO becomes active, initiating a one second · 
delay circuit. This delay raises BSY to in­
hibit a Write operation. from taking place while 
the Punch mechanism comes up to speed. At 
the end of the one second de lay, BSYl is inac­
tive, an interrupt is generated, and the HSPTP 
is ready for use. 

(Note that when the PWR flip-flop is cleared, 
the one second timer is recycled and ready 
for use within ten milliseconds). 
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The Processor transfers data from the DAL 
lines to the HSPTP by activating the DAO con-
trol line. DAO is inverted in the HSPTR/P 
Interface and used to derive the signal DAGO. 
Approximately 200 nanoseconds after DAGO 
goes high, SYNl goes high. SYNl is inverted 
and send to the Processor to indicate that the 
HSPTR/P Interface received the information 
Hent. At this time, BSYl ls inactive due to 
either initlalir.atlon, or completion of .a pre-
vious Write or Read operation by the HSPTR/P 
Interface. DAGO is Inverted and ANDed with 
the reset output from the Buffer Available 
(BA) flip-flop generating the signal GDAGO 
(02-172D08-2). GDAGO is inverted (02-172D08-2) 
and gates the information into the Buffer Register. 
At the same time GDAGO is used to toggle 
the BA flip-flop, indicating that a byte of data is 
waiting to be output to the Punch. BAl is then ANDed 
with WTl causing BSY to go high, and preventing 
further information to be sent by the Processor. 

An internal Sync signal generated by the 
HSPTP is sent through a wave shaping cir­
cuit (27-007-3) producing the 1. 0 millisec­
ond signal, PSYNO. When the Punch is 
ready to receive information, PSYNO goes 
low. PSYNO is inverted in the HSPTR/P 
Interface and ANDed with BAl (02-172008-2). 

This output goes to the Timer (TM) flip-flop, 
causing TMO to become active. The output, 
TMO, then goes to a 4. 5 millisecond delay, 
producing the gating control signals GPO, 
GPOA, and GPl. GPOA controls the output 
gating from the Buffer Register producing 
the signals PNCHOll through PNCHOBl. 

PHCHOll through PNCH081 are fed into 
eight solenoid drivers (27-007-1,2) which 
activates the eight punches of the data chan­
nels. A PNCH signal going high, causes the 
solenoid driver to create a ground on the 
Punch, activating the Punch solenoid to pro-

. duce a hold in the tape. The tape feed sole­
noid is controlled separately by the signal 
GPl and is activated at each character output. 
The GPO signal is fed back to the trigger of 
the BA flip-flop causing it to reset. With BAl · 
inactive, BSYl becomes inactive and the 
HPSTR/P Interface is now ready to receive 
another byte of data from the Processor. 

5, MAINTENANCE 

The High Speed Reader /Punch Controller 
requires no periodic maintenance. The 
Reader and Punch requires periodic mainten­
ance such as cleaning and lubrication. For a 
procedure and the maintenance requirements, 
refer to the operating and service manual. 

Unidirectional Reader 
Punch 
Punch Parts 
Motor 

29-210 
29-097 
29-098 
29-092 

Model 2!i40/2!i40B 
Model 2l!iB 
Model 1154B 
295B 

Performance tests of the system can be made 
on the system by using the diagnostic programs 
06-016 and 06-037. The diagnostic programs 
will assist in troubleshooting the controller, 

6. TIMING DIAGHAM 

The timing for the two operating modes of 
the Controller is shown in Figures 3 and 4. 

LDl/GDAGI 

BAI 

GPSYNI 

GP1 

BSYI 

ATNI 

T=0-1!5.9MS 
WRITE MODE 

Figure 3. Reader/Punch Timing Write Mode 

DRGI 

DTI 

FEEDI 

CHSI 

STRBI 

LDl/RDLDI 

ATNI 

BSYI 

READ MODE 

Figure 4. Reader /Punch Timing Read Mode 



7, MNEMONICS 

The following list provides a brief description of each mnemonic found in the HSPTR/P Device Controller. The source 
on 02-172D08 and 27-007F01B08 of each signal is also provided. Unless otherwise indicated, source is on 02-172008. 

MNEMONIC MEANING LOCATION 

AD Address flip-flop 1.J2 

ADRS Address 1A5 

AGOX Address Gate Inputs 1Fl-1F4 

ATN Attention flip-flop 1H9 

ATSYN Attention Sync 1K8 

BA Buffer Active flip-flop 3R3 

BROX Buffer Register Output ·2G3-2G7 

BSY Busy 3D8 

CAGND Cable Ground 27-007F01B08 3M2 

CHMD Change Mode 3D7 

CHOXl Reader Data Channels 2A2-2A6 

CHSl Channel Sync 2A2 

CMD Command 1D6 

CM DR ST . Command Reset 3G7 

CMG Command Gated 106 

DAl Data Available 1E6 

DAGO Gated Data Available 1E6 

DA LOX Data Available Lines · 1D1-1D5 

DRl Data Request 1E7 

DRGO Gated Data Request .1E7 

DR LOX Data Request Lines 1Sl-1S4 

DT DeviCe Transmit flip-flop 2K9 

DU Device Unavailable 3S8 

DUPl Data Available Punch 27-007F01B08 3B9 

DURO Device Unable 2A2 

DURl Inverusion of Duro 2Kl 

DUNO Run Flip-Flop 2N6 

DVCKO Delay - Voltage Check 3LB 
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MNEMONIC MEANING LOCATION 

EBL Enable 3Cl 

FEED Tape Feed flip-flop 2R5 

FEED Feed Coil 27-0071<'01B08 :I Ml 

FWDJ Forward Control Line '27/\ 

GDAG Gate Data Available 3L3 

GND Ground 27-007F01B08 3B6 

GP Gate to Punch 3S2 

GPl Gate to Punch 27-007F01B08 3B3 

LD Load Data 2D9 

NMTN No Motion Tape 3C9 

ov Overflow flip-flop 2R3 

PNCHOXl Output to Punch 2J3-2J7 

PNCHOll 1B3 
through Input To Punch 27-007F01B08 through 
PNCH041 1B8 

,pNCH051 2B3 
.hrough Input To Punch 27-007F01B08 through 
PNCH081 2B8 

POlO 1M2 
through Punch Output 27-007F01B08 through 
P040 1M8 

P050 2M2 
through Punch O_utput 27-007F01B08 through 
POBO 2M8 

PSYNO Punch Sync 27-007F01B08 3B5 

PSYNO Punch Sync 3Fl 

PWR Punch Pqwer flip-:flop 3E6 

PWRlA Punch Power 27-007F01B08 3B7 

RACKO Received Acknowledged 1A8 

REVl Reverse Control Line 2S8 

RDLD Read Data Load Data 2E9 

RMT Remote 27-007F01BOS 3M8 

RN Run flip-flop 3C2 

SATNO Set A TN flip-flop 1G9 

SCLRO System Clear - Initialize 1G5 
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MNEMONIC MEANING LOCATION 

SL Slew flip-flop 3C3 

SRO Status Request lA(i 

SHG Gated Status Request ll)(i 

STOP! Stop Control Line ~87 

STHB strobe 2,J2 

TACK Transmit Acknowledge 1E9 

TCA Timer Coil High 27-007F01B08 3M6 

TCG Timer Coil Ground 27-007F01B08 3M6 

TM Punch Timer flip-flop 3Kl 

WT Write/Read flip-flop 3C4. 

vcKo Voltage Check of Negative 3G7 
28 Volts from Punch. 

VCKO Voltage Check of Negative 27-007F01B08 3B4 
28·Volts from Punch. 

XRP Device Controller common 2A9 
pullup resistor. Ties unused 
gate input to positive 5 volts 
through a 1 kilohm resistor. 
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