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Revipion 2

September, 1963

INSTALLATION L OPLRATION INSTRUCTIONS
SCANNER-TAPE PUNCH

MCDEL RS3

This document is complete when accompanied by the following drawings:

15007-012 Sheet 2

15097-013 Sheet 2

15097-018 Sheet 2 ; h
15097-070 Sheet 2A

15097-070 Sheet 2B

-15004-059

15008-129

1500k-203

2533

In sddition, the following are shipped with each RS3 Scaunor-Tape Punch:

1 ea 15008.129 Cable

1 ea 97-3106R-143-73-426 Connector with AN357-6A Adapter

1 ea 97-3106B.145.7P-826 Connector with AN3057-6A Adapter

1 ea 500CA-75%2-J-5H Coonector with 65 each 97502 Sockets —
or squivalent ’

1 ea Cable to Digital Voltmeter, if specified on customer work
order; otherwise, one 500CA.75X2.J-8H connector with
75 each 97502 sockets, or eguivalent, are shipped.

1 ea XAC104P-D-3A-700 Connector, or equivalent, with 25 2-way jumpers,

10 3-way jumpers, and 30 100-1020P pins.
80 ea 5003-002 Diedes
1 ea 1000 ft., roll of white oiled perforator tape, 1 inch wide
unless othervise gpecified on customer work order.

Portions of this manual reproduced with
permission of ¥riden, Ine., S5an Leandro,
California.

NOV~-LINEAR SYSTEMS, INC,

Uel Mar, California
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INTRODUCTION

'ie XL lodel RS83 ScannereTape Punck 1s a versatile, low-cost data
logger. It consisls of on inpui scsnner end tape nunch Lu one packepe,
designed to operate with any Lo Digital Voltmeter, and to produce a
punched tape cowmpstiibila with any rlexowriter or dipital computesr whose reguired
lormat is within the cspability of the R53. A digital volimster is not
supplied with “odel A-7 and must be ardered scparataly, when preater scennar
capacity s required, a LS ‘Vodel 261 or 267 =may be connected, and the [532
uged only as & taps punch.

Number of ioput channeis ~ 20, double pole

Inputs through acc¢essory - Any number of the 26 dnputs may be progremmned
sc that it is av*omatically routed io an externel AC-UY converter,
preavplifisr, filter, or cther device., The ocutput volitage of the
avcessory is then copnsctsd o the digital voltmeter,

¥igun)l Uispiay ~ The inpul chennel number (00 thru 1¢) 4a displayed in
the readout on the frout panel,  %The readout also dndicatas
vohether the input nuwober shown 18 connected diractly to the digttal
voltaeter or through aun asccessory; low tage adpply, tape jan, oy
runaut are also showns

Funched word cepncity = 23 or 11 characters per word, seleacted by Juaper
in prograys gonnector.

Yunmber of punched chergcters - 25, conslisting of the vigita © thru 5, 4y,
=~y A; A, W, %, decimal point, anc ei:nt special codes which may |

used fer tabulste, carriage return, stert word, end of word, 2.4 af
card, sSpace, stic,

&

Tape €odas - upy &, ﬂ, 7y or ® channel taps code can he scgompodated.
Loddng 45 determined hy the location of Hodez on & nlugein Board,
5 =

vepe - A1/LCN, FIGM, or 1M wide oiled paper or plein velar tape., Use
of metailiced ur alusinized mylar tape {3 not racormmandeda.

“ole slze - 046" dlcmetsr feed hole, .072" diaseter code hole, Teletype
"Chadiess" punching aot available, bHut tape punched by the R3S can
he read by Teletrpe readers.

vead Hole spacing « 100" both lonjitudicelly and transversely, ised
holes iu idce with codeé holes traasversely ie standard. reed holes
U133 15 advance of the code holes available on speciel order, -

Fegd Hole Location - 344" Irom guiding edg? of tape, leod holes .1375%
irem guldine edge available on specisl order,
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Pins AZ, CA, BJ, CE, BW, and CK are for contrel of an external
input scanner. Since the internal scanner is to be used in
thie example, jumper these pins as follows:

AZ to CA; BJ to CE; and BW to CK.

Pins A, K, U, ¢, m, v, AD, AN, AX, and BF are the digits 0
through 9 respec#ively, Pins E, P, ¥, h, r, 2z, AJ, AT, BB,
BL, BV, CD, BR, BZ, and CJ are the coanections to the RS}
scanner stepping switch, These are to be jumpered as follows
for the required format:

to and P
to and BR
to
to
to
to AJ

to AT

to BB

to BL

te BV and CD

to J and BN (pulse 2)
te CM and BD (pulse 1)

The program connector wiring is now complete for the format of
Example 1. This wiring is shown schematically im Figure 7.

CAUTION: VWhen reassembling the program connector, be
sure to install the jackscrews correctly., The female
Jackscrev must be at the pin A end of the commnsetor,
and the mele at the pin CR end,

RiIr<4m

>N

egg§§g4ﬂﬂ‘=%>

Required Format -« YY S PXX XX, 2T
Where Y is scanner position from 00 to 19

5 is space

P is polarity (+ or =)

X is DVM reading

Z is digit from 1 to 4 telling number of places to
move the fixed decimal peint to the left; i.e.,
if XXX is the DVM reading, XXX¥.2 is punched,

T is tabulate. o4

Coding - 6 Channel, 7/8" tape (3ee Page 14),

Using &Pl for "space" and SP2 for “Tab", instsll diodes on
the code matrix board as shown in Figure 8,

Assign pulse and pin numbers for each digit as follows:

YY1 B P X IX 1X X s 15 |7 word
12 (3|4 |5 |6 |7 |8 |9 |10]1L pulse no's
bt klul ACIAMIAWIBE!BPIBYICE|CS pin no's

- 12 -
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Since the word consists of only 1l digits, jumper pin H
to pin S.

Jumper pin M (SP2 code, for tab) to pin CS (pulse 11).

Pins R, Z, 1, s, AK, AE, AP, AY, BH, and BS comtrol the
digit indicating decimal point location. There are
connected as follows:

AE to AK and CH (Pulse 10)
AP to R
AY to Z
BH to &
BS to s

Jumper pin BY (pulse 9) to pin AA to punch the fixed decimal
point.

For the four DVM digits and polarity, connect:

d to BP
V to BE
L to AW
B to AM
w to AC

Jumper pin C (8Pl code, for space) to pin u (pulse 3).
For the scanner position digits, connect as follows:

to E and P

to Y and BR
to h

tor

to 2z

to AJ

to AT

to BB

to BL

to BV and CD
to ¥ (pulse 2)
to b (pulse 1)

gince the internal scanner is to be used, connect:

AZ to CA
BJ to CE
BW to CK

Connector wiring for Example 2 is shown schematically in
Figure 7.

T S Ll

Required Format « FYY Y Y S XXX XTC
Where F is Figures Shift Code, to be punched at the

- 16 =
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Lecinning of cach run only {whean scanner
ie in position 00).
18 setting,of four external 10-position switches.
is Space
is DVH reading
is Tabulate
18 Carriaye deturn, to be punched at the
end of each run oniy (when scanner is in
position 19).

&

v

Coding = 5 channel, 11/16" tape.

o520 S Aoy y o §T%QL%§hian
1.2 L'g’k 5
0 olblo] lo
1 g olo . o] Jo
2 olo |. 0
T ot
0 0 le——Culding edoe
P . 0
6 of L.lof fo |
Z 0j0 |, |0
8 - _ 0l. 10
9 «f 1010
Figs. 5hift el C10 |, 0i0
Space (5¢7) « {0
Tab (£pPY) 9] . 0
Carriage Retura | (=p<) ° Q
“p. Feed —T . |00

Renumber tape coluans from the guiding edge as shown shove
to agree with the locations omn the code matrix board.
Aseign SRl, P2, 3P3, and 5P4 codes to Figures &hift,
Space, Teb, and Carriage Return respectively. install
diodes on code matrix board as shown in Figure %,

Assign pulse and pin numbers for each digit as follows:
FIYIYIXY |8 | XXX X [T |C word
112 3|45 (6 |7 |8 (9 |10/11]12 Pulse No.'s
T |b |k |u|AC| AM|AW|BE| BP| BY|CH|CS
BXICFICRIDIN /X |g |q |y |AHIAS|BA

Since the word consiste of more tham 1l charascters, jumper
pin H to pin a.

Pin No.'s

Pins L, CD, B, and CJ control the punchina of special
godes when the scanner is ia position 00 or 19, To
punch Carriage Return code when s¢anner is at 19, connect:

- 17 -
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52 to C5 and BA (pulse 12)
CDh to £ (5P4, assigned to Carriage Return)

To punech Figures 5hift Code when scanner is at 00, connect:

CJ te T and BX (pulse 1)
£ t C (5Pl, assigned to Figures Shift)

Jumper pin ¥ (5P3, for Tab) to pin CH and AS (pulse 11).
For the four DVM digits, comnect:

BY to AH end d
BP toy and V
UE to q and L
A¥ to g and B

Jumper M (SP2, for Space) to AM and X (pulse 6).

For the external digits, the four 1lO-.position switches
are connected as follows:

Position C of each switch to Pin A

1) 1 L1} - L " L1 K
e O " t " I ¢
e 3 L1} s “ " (5] c
" b o» " # " "o
¥t 5 " Lol #e L1 " v
" H ™ Ll " " " AD
" 7 1" " " " " AN
1] 8 T " L] " L] AX
L 9 " L] L " " nF
Wiper of first digit switch to Pin b and CF (Pulse 2)
" " osdeend % g " " k andCR( " 3)
", " third 1 1" " " u .M D ( " t’
" " fourth L i L] ” AC .nd H ( " ,,
since the iaternal sceanner is to be used, comnect:
AL to CA
BJ to CE
BW to CK

Program Connector wiring for Example 3 is shown schematically
in Figure 7.

Required rformat -« R W W W S WWW SPXX. XXVBTC
or RYYSPXX, XXVBTC

Where one format or the other is selected hy an
external switch or relay;

219 -

oy
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8.

9.

10,

11,

Document No. 45k

CB to BP (pulse 19)
BT to £ (8Ph, for V)
CL to p (5P5, for M)

For the DVM digits and polarity, connect:

d to BE (pulse 18)
V to AM (pulse 16)
L to u (pulse 14)
B tob (pulse 12)
w to J (pulse 10)

For the floating decimal point, connect:

BS to BM and T (pulse 11)
BH to BC and k (pulse 13)
AY to AV and AC (pulse 15)
AP to AK and AW (pulse 17)
AE to AA

For the external digits and the scanner position, the six
10-position switches, and pins E, P, Y, h, r, 2, AJ, AT,
BB, BL, BV, CD, and BR are connected as follows:

Position O of each switch to pins A , E , and P
(] ”

" 1 " " " K " Y ’ " BR
" 2 " " " " M U end h

" 3 " L] " - " e " . g

" F w " 1 " o n m n g

" ’ " " " 2] " v H AJ .

" 6 M L] (] [ AD " AT

" 7 L] #H L] n " m i BB

L] g8 n " L] " " AX * BL

" 9 " L] " # " BF. BV.IBﬂ CD

An external 7-pole switch is required for selecting the
six external digits and space, or the scanner position.
Connect:

pin C (SPl, for space) to pin CM (pulse 9) and via the external
switch to pin BA (pulse 5).

pin CC (pulse 8) via the switch to pin BZ (scanner) eor
to external digit switch wiper,

pin BU (pulse 7) via the switch to pin CJ or to external
digit switch wiper.

pins BK, AS, AH, and y (pulses 6, 4, 3, and 2) via the
selectdr switch to the wipers of the remaining 10-
position switches.

Since the internal scanner is to be used, connect:

AZ to CA
BJ to CE
BW to CK

Program Connector wiring for Example 4 i1s shown schematically
in Figure 11,

.
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o when the RS3 is used with an external scanner, pins BW, BJ,
As, CK, CE, and CA fn the program connector are to be
connected as followe:

f 3
' <«—] ow 7,
4 BJ
< AL ~O——b
'xq:::::::d CK >
l CE »
1 OBp— CA »
i oo
- B
DIGITAL 53 EXTERNAL
VOLTMETER | SCANNER

Momentary transfer of the contact in the external scanner
causes the DVM to make a measurement at the completion of the
monmentary transfer. The UVM tripgers the R53 at the completion
of measurement, After punching is complete, the contacts in
the Ro3 are mowentarily transferred to trigger the external
scanner.

In the present example, the above pins are connected to the
YModel 267 Leanner as follows:

R

fara

MODEL K53 MODEL 262
JRAM CONKLCTOR i SCT

BW to 1970)
fhad to fF
nL to i3
CK to cC
CE to PR
CA to r
8, Faor the Spaea codes, connect as (o0liows:

BD and CM (pulse 3) to CH and AS (pulse 15) to
C (8P1 code)

A
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9. For the scanner position digits, connect as follows:

MODEL RS3 MODEL 262
PROGRAM CONNECTOR , PRINTER CONNECTOR (J1)

A to M and A (0)

K to N and B (1)

U to P and C (2)

e to R and D (3)

m to S and E (4)

v to T and F (5)

AD to U and H ()

AN to V and J 7

AX to W and K (8)

BF to X and L (9)

BU and AL to z (pulse 1)
CC and AV to AA (pulse 2)
CN to k (power ground)

l0. When an external scanner is used to switch the input signals
to the DVM, the internal RS3 scanner may be used to control
punching of special codes every 2nd, 5th, 10th, or 20th

reading.

In the present example, the Carriage Return code is added
every 5 readings by wiring the program connector as follows:

BZ to CS and BA (Pulse 16)
P to AJ te M (SP2 code, for Carriage Returan)

Program connector wiring for Example 5 is shown schematically

in Figure 12,

w27 -
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ANPUT_CONNECTICNS

Input connections are as shown in the table below, Cable
gonnector type is CEC 500C4.75X2-J-SH with 97502 sockets,
_or equivalent.

INPUT _NQ. SIGHAL PINS ACCRESORY PIN
00 S and 7 1
01 11 15 8

02 17 - 21 15
03 ‘ 24 27 22
ob 30 33 28
o5 36 39 34
06 32 45 5o
07 : 48 51 hé
08 ; 54 57 52
09 60  6h 58
10 2 B 4
11 10 13 12
12 16 20 18
13 23 26 25
13 29 32 31
15 35 38 37
16 31 Ab hs
17 A7 50 o
18 53 56 55
19 59 63 62

Shield Ground 82

To woute sny input signal through the agsceassory AC-DC coﬁoﬂu.
Preamplifier, or other device, jumper the pin indicated abave
vhieh corresponds to the input number to pin 76 or 79.

Output comnections are as follovs:

Pin A - First celumn of above signal imput pin connections
B - Second eolumn of above signal input pin connecticas
C - Shield Ground

Cable Comnesctors for "Te Accessory” and "To Digital Voltmeter
are Amphenol 97-3106A-188-7P-326 or equivalent.

Cable Connectors for "From Accessory” and input to digital
voltmeter are Amphemol 97-5106A~145.78-826 or equivalent,

Cables te Digltal Veltmeter
Signal Csble, sll NLS Digital Meters 15004-129

Data Cable, Models 38BA, 784, véoc, M2k, . 15008.059
M25, R65B, V2h, R24, and Vi ;
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Depress the Tape Feed switch to feed out several inches of
tape. Tear off and discard any codes that were punched
when the power was first turned on.

If a new roll of tape has been installed, pull gently on the
end of the tape while depressing tape feed switch until enough
sprocket holes are produced to reach from the punch die teo the
sprocket, after which the tape will feed normally,

Set the Digital Voltmeter to the "CONTINUOUS PRINTY
("EXTERNAL TIMING" for the Model VAY) mode as described
in the appropriate handbook,

NCTE
Do pot set the Digital Voltmeter mode switeh

to "AUTO" if the RS3 mode switch is set to
HONE CYCLEY or "AUTG CYCLE"Y.

Momentarily set the Digital Voltmeter switeh to "SINGLE
SCAN" or "MANUAL", depending on the volimeter type. After
recording is completed, press the "TAPE FEED” switch to
run out a few inches of tape, Tear off and discard the
punched data. This operation insures that the serializing
stepping switch is in the zero or "home" position.

To wind the punched tape on the take-up reel, press the
Tape Feed switch and feed out enough tape to reach the
center of the take-up reel. HRemove the outer flange of

the reel and slip the end of the tape between a spring clip
and stud. Replace outer flange.

Momeutarily operate the "ADVANCE™ button on the scannere
tape punch to set the scanner to the desired starting
point.

Start operation by momentarily turning the Rs3 Mode Switoh
to "START", and then to the desired operating mode, as
follows:

AUTO CYCLE: In this mode the system repeatedly samples,
measures, and records the entire inmput
range from channel 00 to channel 19, This
mode i8 also used when the R33 is used in
a system with an external scanner, and the
R33 scanner is programmed to punch special
codes every 2nd, 5th, l0th, or 20th reasding
as in Example 5.

ONE CYCLE: In this mode, the system automatically stops
when it reaches channel 19,

- 33 -
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The tape punch mechanism should be lubricated at S-month
intervals. For access to the punch mechanism, the punch covers
and electrenic chassis assembly must be removed as follows:

1, Loosen, but do not remove, two screws located at left
and right sides of punch. Remove lower punch cover.

2, Remove readout. Loosen, but do not remove, one screw
located to the right of the punch magnet assembly, and
remove upper punch cover.

For access to the interior of the punch mechsnism for
lubrication of the punch clutch, the electronic chassis
assembly is removed as follows:

3. Remove mode switch knob. Remove top cover and disconnect
22-pin etched circuit connector to punch unit.

4. Remove screws indicated by errows in Figure 15, Slide
chassis assembly to rear and 1lift out,
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When the mode switch is in the AUTC CYCLE position, the scanner
stepping switch ecoil is energized via CR7. The pulse also energizes
relay X!, which triggers the digital voltmeter for the next reading.

In the ONE CYCLE mode, the pulse is routed thru the "E" level of
the scanner stepping switch so that when the scanner reaches position
19, the circuit is opened and operation stops. In the "PUNCHE" mode,
the scanner stepping switch is not energized, in order to allow re-
petitive measuring and punching of the one input.

Tape feed pulses are generated as shown in Figure 25.
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When the Tape Feed switech is closed, relay K1 on the A" board is
energized, connecting ground to the code matrix board via the normally
closed cam-operated contact in the tape punch mechanism. As the punch
main shaft rotates, the cam switch opens and closes, generating pulses
as long as the Tape Feed switeh is held closed. X1 locks in via CR3,
to prevent a short pulse from being produced if the Tape Feed switch is
opened during & pulse,

NOTE:

Part numbers are Friden, not Non-Linear Systems.

The code punched in the tespe is selected by energizing individual
code magnets {(punch magnets) for each unit of the code. The punch
magnets and ¢luteh magnet are normally impulsed simultaneously. (This
control impulse should have 2 minimum duration of 15 milliseconds and
should not exceed the cycle time of the driven cam shaft to avoid re-
peat operation.)

When the punch clutch magnet is energized, the clutch connects the
constantly running drive pulley with the punch cam shaft.

The mechanical operation of the cluteh is as follows: (See
Figure 26,)

The clutch spring (301) is close wound and made from rectangular
wire. The dimension of the inside diameter when the spring is not ex-
panded is held very accurately., This insures a secure grip on both
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