
~CA."l'Nl!r.-TAPE PTJNCH 

?(ODEL RS) 

OOC Uffl:NT NO. 451' 
Roviaton z 
Septellber, 196J 

Thi• dooQlllent i• complete when accompanied by the tollo•ing drawing•: 

15097.0lZ Sheet z 
1so97.01, Sbeet 2 
1,097.014 Sheet Z, 

15097.070 Sheet u 
15097-070 fSbeet 2B 
1sooL.os9 
1,00-.129 
1.sook-203 
25)? 

In •d41t1cm, tb• tolloving are •hipped with each RSJ ~canner-Tepe PW>Ch: 

1 ea 1500~129 Cable 
lea 97-)106R-14S-7S-426 Connector with A.~)05?-6A Adapter 
lea 97.,1068-l~S-7P-4Z6 CoDJlector with AN3057-6A Adapter 
1 ea 5QOC.\-7$U-J-~H Connector with 65 ee.<:h 97SOZ &ockets -

or •quival•nt 
l •• Cable to Digital Volt.a.ter, 11 apectfi•d on cu5tomer work 

order, otherwi••• on• SOOCL7SX2•J-SH coaector with 
75 each 97502 aock•t•• or equiYalent,.are 1h1pped. 

l •• XAClObP-D-)A.-7OO Comaector, or equ1Yalent, with 25 2-way juapera, 
10 .,_ •• , jlDlpera, alld ,0 100-lOZOP pi~•-

80 ... 5-00,-.ooz Diod•• 
1 ea 1000 tt. roll ot white oiled pertorator tape, l inch w1d• 

ul••• otber-wi•e -i,eo1t1ed OD cwstomer work order. 

Portion of this manual reproduced ~1th 
perml~eion o! Friden, Inc., ~an Leandro, 

CaliforDia. 

Del Mar, California 
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c:~ 1!lr. ,. to op«!r(,ltc w1.:.h M.y Digital Voltmeter. and to produce a 
pun'°!'led tape coir.polibl'l ""it un., ,,,: , .. ;- .. •e .... .-, 1 C<; "r ""t'lac :r-q,iirea 
!ornat is •,d th1n the c&p 1l1ty o! the I<.J. d1oHal •ol. .. .-.'"e:t .i.u1 ut~~ 
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Docuaent No • .\.Jl 

Tape Feed - Switch oo froot panel caua•• tap• to feed out of punch to 
proYide a leader on a data tape. Tape teed code may be aprocket 
bole only, or any code required. 

Data Sources 
Digital Voltaeter (l digits, Polarity, ~'unction, and decimal 

location.) (5 digits on special order.) 

Scanner Poa1t1oo (Z digits, or may be connected ,o that when 
input number ia oo, "start-of-run" code is punched and for 
input number 19, "end-of-run" code is punched.) 

Signal Routing (code indicating "direct" or "via acceaaory" can 
be punched. ) 

External Digit& (digits 0-9, and special codee from external 
contact cloaurea.) 

NOTE: 

The DVM output (reading, polarity, function and decimal) 
may be connected in parallel with other output acoeeaoriea 
which merely ••nse •oltage levela, auob ae the NLS 
Model lSS Printer or Model 180 Output Adapter. All 
other RB3 input data muat be from isolated contact 
cloaur••• and num•r1cal data muat be in 10-line 
decimal fol'Dl. 

Decimal Poaition Format - Floating (.XXXX, 1.xxx, xx.xx, or xxx.x) or· 
Fixed (XXXX • .\, XXXX.3, xxxx.z, etc. Decimal may be in any position.) 

Tape Capacity - 1000 feet (8" diameter) aupply roll. 6•' diameter take-
up spool with snap-on outer !lange holds 500 feet of punched tape. 

Chad Dispo•al - Self-contained rmovable receptacle eliminates chad 
disposal problema. Transparent windov ahows when •J11Ptying is 

,required. 

Mod~s of Operstion 
Auto Cycle, System repeatedly eamplea, aeaauree, and r.corda the 

entire rang• of inputa from 00 to 19. 

On• Cycle: Operation steps after reaching input 19. 

Punch: scanner 18 not adVanced after punching. Mey be used for 
repeatedly sampling one input. 

Manual Advance - Front-panel avi tch advance• acanner stepping avi tch 
manually. 

Punching Speed - 20 characters per aecond nominally. Recording with 
11-digit format tall:•• approximately .s5 aeconda, and 3,-.digit 
format apprenmately 1.6s aeconda. 

Parity Check Contact• - Available on special order. 

Dimendona - 12 1/l high, 15 1/16 deep, for mounting in etendard 19" 
rack. Rack cabinet 1• not eupplied with J1odel RS). 

- 2 -
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IAput Power - 110-U,V, 6o opa. Other Yoltaa•• ud trequae1e• 
on apec1al order. 

Weight - Approximately 70 lba. net, 90 lb•• shipping. 

JISIAIJ·WQN 
The Model as, uy be operated on th• ben•h• or aay l>e ia•talled 

in a atudard 19" raok oabinet after reao.1ng the rubber feet. 

NOTE: 

The unit contain• a ••rcury wetted con• 
tact rel&75 therefore after 1n•tallation 
1• ooapleted, the ehaa•i• mu•t be v1th1a 
,o 0 of borisontal. 

JI 
Before 1utallatioa or opentioa of th• Model JlS), it auat be aet 

up to l>e coapatible With the required tap• co41aa ud foraat. 

WI CQPINQ 

Intonation 11 recorded on paper tape by punohiaa hole• aooordint 
to a pre-determined pattern. (See Figun 1.) Each bor1soata1 row 
of holH repnHnte one oharaoter or one digit, aad th• eontigu.raiion 
of bol•• which are punched 1• the coding ot the diait Npreaented 
by that row of bol••• 

The ooding for the ••rioua digits and ayllbol• variea ••••iderably 
froa one appl1oat1on to another. and 11 largely detenainld by the 
requlnaeata of the dnie• vhioh will read th• tape, auoh u a 
Flexowriter, digital coaputer 1 etc. Soae typical tape oed•• are 
•hovn in Figure 2. 

In th• Model RS3, ooding ta.controlled by th• looaticm of d1od•• 
on a plug.in board. 1hwa in Figure 3, z6 vertioal rove are pro­
vided, eaoh of wllioh oorre•pond• to one cqraeter, or•• hori••ntal 
row of hol•• 1A Figure l or 2. Diode poaitiou correapondiag to 
the code ohazmela or ooluim• <••rt1oal row• iA F1g\U"e l or 2) are 
iadieated on the right side of the board. Ia addition to the eight 
poaaible oode hol••• a "cOIIIIOlt"' diode poa1t1on 1• Pl'O'fided for each 
charaoter (iAdioated b7 "c-' on the board). Thi• diode control• 
the pulee to the clutoh 1n·the tape p\lDCh m.ohani• which cauaea the 
code to be pl&DOhed in th• tape; a "C'' d1ode must be 1n•talled on 
th• diode board for each obaraoter to be punched. 

To iutall diode• on th• oode matrix board, proceed•• follove: 

1. a>taia the required oedlnr, 1D th• fora •how 1D the ODJIPl• 1a 
Figure 1. If not alread7 aown, thi1 1aforut1oa can be obtaiaed 
froa the individual or departaent who ia going to ue Uie tape 
punched b7 the a~,. 

- , -
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5-challnel code 
11/16-tape 

• • • • • •• • •• ••• • • • •• •• • • • • • • • • • • • • • •• • • • • •• • • • ••• • • • • • •• • • • • • • • • • • • • • • • • •• • • • • • • • • • • • •• ••• • • • •• •• • • • • • • • • • • • • • •• • • • • • • • • • • • •• • ••• • • • • • •• • • • • • • • • • • • • • •• • • • • • • • • • • • •••• ••• • • • 
?-channel oode 
7/8" tape 

FIGURE 1 

-4-

• • •• • •••••• • • • • • • •• •• • • • • •• • • • ••• •• • • •• •• •• • • • • •• • • • • • • •• ••••• • • • •• • • •••••• •• • • •• •• • • •• •• •• • • •• • • ••••• • • • • • •• ••••• • • • •••••• •• • • • • •• ••••• • • • •• •• •• • • •••••• ••• •• • • •• • •••• • • •• • • • • •• ••••• • • • •• •• • •• • •••• •••••• • • ••• •• • •• • ••• •• •• ••• •• • • ••••• • • • • •• •••••• •• •• ••••• • • •• • 
8-ohannel code 

l" tape 
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COLUMN NO. COLUMN NO. COLUMN NO. 

CHARACTER EL X 0 CB 8 • 4 2 l 6 5 4 • ) Z 1 l 2 . ) 4 5 

0 0 • 0 • 0 . 0 0 

l . 0 0 0 • 0 0 • 0 0 

2 . 0 0 • 0 0 0 • 0 

3 0 • 0 0 0 0 • 0 0 • 
4 • 0 0 • 0 0 • 0 

5 0 • 0 0 0 0 • 0 . 0 

6 0 • 0 0 0 • 0 0 0 • 0 0 

7 • 0 0 0 0 0 • 0 0 0 0 • 0 

8 0 • 0 • 0 0 • 0 

9 0 0 • 0 0 0 • ~ • 0 0 

• (Decimal) 0 0 0 • 0 0 0 0 0 • 0 . 0 0 0 

-(Minus) 0 • 0 0 0 • 0 0 • 

Space 0 • 0 0 • • 0 

Tab 0 0 K> • 0 0 • lo 0 0 • 0 

carriage 0 . • 0 • 0 
Return ,_ 

Tepe Feed 0 0 0 D • 0 0 0 . 0 0 . 0 0 0 

Figure 2 

Each O in Figure 2 repreaenta a bole punched in the tape. The 
sprockethule,represented by. in Figure 2, ie always punched 
regardless of the coding. 
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FIGURE 3 
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• 0 

• 0 0 
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0 • 0 0 

0 • 
• 

0 • 0 0 D 

treed Hole 

~u1dlng 
edge 

z. Rane the top oo•er of the as, and take out the code matrix 
board (the plug-in board neareat the front of the chaaale). 

,. If necessary, re-number the colwnns in the tape coding as shown 
1n Figure 4 to agree with the location, indicated on the code 
matrix board. NWllber the colwnne from right to left, starting 
with the guiding edge of the tape. The fffd bole is alway• three 
holee trcm the guiding edge of the tape. 

4. Inatall diodes on the board according to the coding required 

- 7 -
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Docuaent No. 454 

for each digit. The PNHDOe ot a diode lndioat•• that the 
correspondlng hole will be punched• and no holes Yill be 
punched oorre•pondlng to locatlone where dlode8 are oaltted. 
Obaerve polarity of all diode• - the cathode or atr1ped end 
auat be toward the lower left when tao1ng th• front of the 
board. Be aure to 1.natall a "coaaon .. diode (bottom row) tor 
eaoh d1g1 t u•ed• A ••ooaaon" diode muat be in•t•lled for any 
cbaraeter for whloh the code 1• •feed bole OAlT'• 

For aymbola which an not 11ated on the board• use the 
epecial code column• designated SPl through SP8o In the example 
of Flgure 1, SPl 1• uaed for apace, and SPZ 1• used tor carriage 
retuna. Be sure to note which SPcodee are aae1gned, because 
thia infomattOD 1• again needed for wiring of the Program 
Connector (see below ). Figure 5 show• the diode arrangement 
for the coding ot Figure l. 

80 diode• are aupp11ed with each RS3o If aore diode• are 
NqUired, they 1187 be obtained froa NU, part ne. JOO)-OOZo 
6111con diodes auoh •• Rheem RD15~Z, Texaa Inatnamenta G-405• 
Clevite CSP27,9, or Hughe• HD 6359 an aatiafactory. Geraenium 
diode& can not be uaed becauae of their low beck reaiatance. 

J. Solder all diode lead• to the etched circuitry on the reverse 
e1de o! the board. On the connectlou which have feed-through 
•rel•t•• be aure to aolder th• diode lead to the eyelet 1 ud 
the e1,1et to th• etch.ct oiroutt. Atter •olderlng, •pattered 
•older 8Ad exoeaa roaln ahould be reaoved. 

6. Inatall diode aatriz board 1n as,. Be •ure piu eater eating 
oouect•r• properl1 1 and are fully engaged. Replaoe top ocwer. 

PROOWC CQlffl!CTOR 
The format of the data punohed 1n the tape h dependent on the 

location o! jumpera in the Pngr .. connector (J6 on the rear panel of 
the RS3 ohaa11a). Jwapera 1 vhiob are aupplied with the as,. u• 
to be lnatalled aa explained below aza4 illustrated by the following 
exaapl••• The program connector 1• ahown aohe118t1cally in Figure 6. 

The pul••• which cau•• the data to be aequentiall7 punched 1n the 
tape appear in the right aide ot the oouector, a• ahown in Figure 6. 
Pill AL 1• the flrat pul••• and pln cs ta the laat. 

Pin• H,s, and a detenaine whether the ••quenoe oonaiat• of 11 or 
,, pulaea. Uthe requind punobed format or "word" OOA81•t• of 
11 character• or le••• juaper pin H to pins. If the word contains 
lZ to,, charaotera, juaper pin B to pin a. 
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A B 0 
. 

I) 

(0) • F (SPl) JI J . 
K 1, Jil • 

(1) p R 
(IPI, s 1' 

l,J V w (11) X 

CZ) y z (IP,> • b 

0 d f c,,, g 

(J) h s. (BPl) J k l 
I 

• A p q 

<•> r • (SPJ) t l1 

y " J: 1 
(J) • AA (8") AB 4C 

AD Al u AH 

(6) J.J AK (SP7) Al. AM 

All AJ) -- AR (Ur•' 
) il .. .,1 •. 

(7) AT ,11 (SPS) AV AW 

AX AY AZ BA 
lA) BB BC BD 8.! 

BF BB BJ Bl 
, I 

(0\ BL 8X BN BP 

BB BS BT BO 

BV BW CD:Ill} BX BY 

BZ CJ. CB cc 
Cl> CB Cy C1l 

~ Cit Ct, Cl( 

CJf Cf ( ,.,.,.. \ ea cs 
(GND (&,.) iAHJ 

t 

r1oun 6 
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EXAMPW: l 
Required format - Y Y <•pace) P. X. X. X .XF (Carn.age 

Return) 
Where Y 1• scanner po•ition from 00 to 19. 

P 1• polarity(+,-, or A tor AC); 
Xia Digital Voltmeter reading with properly 

located floating decimal point& 
F 1• function - V for volt•, K for kilohma, OAd 

R for ratio. 

Coding - a• ehovn in Figure 4. 
1. Inatall diodes on the code lllatrix board a• abovn in Figure 5. 

2. Count number of characters in required forllllt. In tbia ex­
ample, the nUlllber is 14, including each possible decimal 
location. Sinoe thia ts more than 11, connect pin H to pin a 
in the program connector. Thia causes 33 pul••• to appear in 
sequence on the connector pins indicated in Figure 6. However, 
aince the requind tonaat has less than 16 characters, record­
ing time aay be reduced by uaing puleea 1 tbru 16, and pulsea 
17 thru 33, for alt•rnato reading•• Thia 1• done by jwaper1ng 
Pulse 1 to pulae 17, 2 to 18, etc. 

6. 

Assign pulse numbers and pin numbers tor the pulses correspond­
ing to each digit 1n the required word aa followsr 

Y Y Sp P • X • X • X • 
1 Z 3 4 ~ 6 7 8 9 10 11 

CM J T b k u AC AM AW BE BP 
BD BN BX CF CR D N X g q 1 

X P CR 
12 1, 14 
BY CH CS 
AH AS BA 

word 
Pulae No.'s 

Pulse pin No. 1 5 

from Ftg. 6) 
Pina c. M, w, ftp, x, AF, and AR control the special codes SPl 
through SP8 respect1v .. 1:,. In the required format or "word''• th• 
laat character is Carriage Return, and special code SPZ has been 
assigned tor this function (see Figure 4 and Figure 5). Therefore, 
Jumper pin CS and BA (the last pulaes) to pin M (SP2 code). 

Pins B, L, V, and dare DVM decades 4, 3, z, and l respectively; 
pin n is Function (V, K, or R); and pin w is polarity<+,-, or A). 
Connect th••• pi.Jul aa followa: B to u and D (pulae 6). L to AM 
and X (pulse 8), V to BE and q, d to BY and AH, n to CH and ASt 
and w to band CF. 

Pins AE, AP, AY, BH, BS, AA, AK, AU, BC, and B.~ control the decimal 
point location. For "floating" decimal point, as in the required 
fol'lllat, these are connected as followai 

BS to BM, k, and CR 
BH to BC, AC and N 
AY to AU, AW and g 
AP to AK, BP and y 
AE to AA. 

Since special code SPl was assigned for "apace" (aee Figures 4 
and 5), connect pin C (SPl) to pin T and BX (pulae 3). 

- 11 -
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7. Pins AZ, CA, BJ, CE, BW, and C'iC are for control of an external 
input scanner. Since the internal acann•r is to be used in 
thia example, jWRper these pins a• follows, 

AZ to CA; BJ to CE; and BW to CK. 
a. Pins A, K, u, c, m. v, AD, AN, A,~, and BF are the digits 0 

through 9 napect1vsl7, Pins e, P, Y, b, r, z, AJ, AT, BB, 
BL, TN, CD, BR, BZ, and CJ are the connections to tho RS3 
acanner atepping switch. Th••• ore to be juapered es follows 
for the required tormati 

A to E and P 
K to y and BR 
U to h 
C tor 
m to z 
V to AJ 
AD to AT 
AN to BB 
A..'< to BL 
BP to BV and CD 
BZ to J end BN 
CJ to CM and BD 

(pula• 2) 
(pulse l) 

9. The program connector wiring 18 now complete for the format of 

EXAi:lPLE 2 

Example 1. Thia wiring is shown achemat1cally in Fig\U'o 7, 
CAyTION; Whon reoHembling the program conn.ctor, be 
&UH to install the J•okaca-ews correctly. The female 
Jackscrew must be at the pin A end of the connector, 
and the malo at the pin CR end. 

Required Format - y y s p X X X X • z T 
Where Y is &Canner position !rom 00 to 19 

s is space 
P is polarity (+ or - ) 
X is DVM reading 
z is digit from 1 to h telling number of places to 

move the fixed decimal point to the lett, i.e •• 
if xx. XX 1 a the DVM readizag • xxxi;. 2 is pWl.ehed. 

T is tabulate. • t ,I' ' 

Coding - 6 Channel, 7/BH tape (See Page 1~). 

1. Using SPl for ''space" and SP2 for "Tab", install diodes on 
the code matrix board as shown in Figure 8. 

2. Assign pulao and pin numbers !or each digit•• tollowss 
y y 
l 2 
b k 

S P X X X X • Z T 
3 ~ 5 6 7 8 9 10 ll 
u AC AM AW BE DP BY CH CS 

- lZ -

wont 
pulse no•a 
pin no's 
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CH .....__ 
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AC 
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AW 

g 
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Al 
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CD 
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9D 
AZ 
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B 
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cs t-----' 
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AK t---._ 

CB ,..___. 
AP t-------. a _ __. 
.AY i------. 

z I-----' 

BB 
i 

BS-­• ,...___, 

BY i----. 

AIL 
d 

BP ...._____. 

V 
SE 

L 
AW .____. 

B -­
AM t-------' 

v----
AC ,____. 

C 
u I------' 

A i----, 

r.-­
p 

K 
yi----

BR 

h 
C 

r 

• 
z 

• 
A,J 

AD i----. 

.ATi--__. 

.lJI ----­
BB i----_, 

.u: I-----. 

BL t-----' 

BF I-----. 
BV ,__ __ 
CD _ ___, 

8Z I---. 

k i----_, 

CJ I----. 

b--­
.AZ 1----, 

CA I------' 

8,1 ..,.__,, 

ca 
8" --­
CK i---__. 

UAIIPl& z 

• 
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B ....__ . '------' 
l3Z -­
c.s 1-----

BA 1------' 

CD i------. 

f 1-----' 

1~ 
w 

CB 1-----4. 
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BY.___ 

d i--_... 

.AH I-----' 
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V .....__.... 

1 
B!. 

L 
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AV -­
B 
g 1----' 

M ~--
AM i--__. 

0 ,\ !---'---------•---· 
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il l--ll.-..·----+--+--+-+.,,---

.u: i--.;;8;___....___,_ ____ --4------

Bl I--"'-----+-----+- __ _ 

b 1,.......::¥;__..,__....1 

C'I ..,____, 
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CR.____, 

u _______ _, 
D .,_______. 

jt; ------------
• t.-----J 
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CH.WCUfl 

0 , ... 
2 
3 
4 
~ 
6 
7 
8 
9 
• 
+ 
-

Spaoe 
Tab 

Tape Feed 

(SP 1) 

(Sf'Z) 

COLUMN NQ, 
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0 • 0 Guiding edge 
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010 0 I 
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' ! • 0 0 
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Docment No.1'S4 

Sino• the word conaists of only 11 digit•• jWAper pin H 
to pins. 

3. Juaper pin M (SP2 cod•• for tab) to pin CS (pulae 11). 

b. Pina R. z, 1 ••• AK, AE, AP, AY, ea. and BS control th• 
digit indicating decimal point location. There are 
connected as followa: 

A.E to AK and CH (Pulae 10) 
AP to R 
AY to Z 
BH to 1 
BS to a 

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

6. For the four DVM digita and pol&J"ity, coD.Dect: 

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

7. Jumper pin C (SPl code, for apace) to pin u (pulse 3). 

8. For th• acanner position digits, connect as follows: 

A to E and P 
K to Y and BR 
U to h 
c tor 
.Ill to z 
V to AJ 
AD to AT 
AN to BB 
AX to BL 
Bl' to 8V and CD 
BZ to k (pulse Z) 
CJ to b (pulse l) 

9. Since the internal scanner 1• to be used, connect: 

AZ to CA 
BJ to CE 
BW to CK 

Connector wiring for Example z 1• shown schematicall1 in 
Figure 7. 

Required Format - F y y y y s XX XX TC 
Where Fis Figures Shift Code, to be punched at the 
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l,(I, 1rin1no "! c-act ri.n ,mly ( whsn •c'1%Uler 
1• in poe1tion 00). 

Y ia aett1.ng,of !our external l0-poe1t1on awitQbe&. 
G is Sp~c• 
Xi• DVM reading 
T 15 'TobUltiih 
f' 1j Carria\1• i,.>turn, to be puncheu ut th• 

enu of eaoh run only (when •ca.oner ia in 
poaUion l9). 

Codiag • S cha1m~l, 11/16'- tape. 

CH.yACT£,1t 

' 'I ;. z I 

l ~- ' '14 ,J 

0 0 • 0 0 
l 0 0 • 0 0 
2 0 0 • 0 
l 0 • 
b 0 • 0 

-· 

I • 0 
0 • 0 0 -

1 0 0 • 0 
8- .. 0 • 0 
9 . 0 0 

J'iga. 6bUt 0 0 • 0 0 
Spaoe ,Fn • 0 

Tab ( !~ ') 0 • 0 
Carriage Ret\lrn ('-;;,..) 0 0 

Tape Feed 0 0 • 0 0 0 

l. Renwiiber te~• colw.na lrom the guiding edge aa shown above 
to agrM with the locaation1 on th• code aa\rix board. 
Aa•1on SJ?l, ~P2, 6P,, a!Mi SP4 coo•• to ?1Qurea Shift, 
Space, Tab, and Corr1ag• R•turn r••pectivelyo Inatall 
diode~ on cod$ matrix board ne ahow in Figure 9. 

z. Aaaign pula• and pin nuabera for each digit•• follova: 

FY Y YY S XX XX TC vord 
1 Z ) ~ S 6 7 8 9 10 11 12 Pula• No.•1 

T b k u AC AM AW BB BP BY CH CJ 
Pin No.•a BX CF CR D N X g q 7 AH AS BA 

Si.Ao• th• vord oon1l•t• ot more than ll character•• juiaper 
PUI !I to p1A •• 

,. Piu L, CD, o:, end CJ control the punobloo of apeoial 
codea wben th• soauner ia in po1ition 00 or 19. To 
punch Caffiao• Retun code vhen aoaam•r 1• at 19, connect, 

.. 17 -
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B~ to C!:': and BA (pulH 12) 
CD tot (~P~, assigned to Carriage Hoturo) 

To punch Figures Shlft Code wh•o scanner 1e at oo, C?Mectt 

CJ to T and BX (pulH 1) 
t:: to C (:>"Pl, assigned to figures Shift) 

l. Jumper pin W (SPJ, for Tob) to pin CR ud AS (pule• 11). 

s. For the tour D~ digits, conne<:t 1 

BY to AH udd 
BP to 1 udV 
UE to q udL 
A"li to g and B 

6. JWDper M (SP2, for Space) to AM and X (pule• 6). 

1. Yor the external digit•, the !our lO..pos1tion avttches 
a.re conAected es !ollowa: 

Pos1 tion 0 of each svitch to Pio A ., l It ,. ,. ♦t II K 

" z .. ,. fj .. ,. u 
" .3 " " " 

, . .. 
C ,. t, ,. ,. .. H ,, m 

" , It f♦ ,. It ft V 

" 6 .. •• ,. .. .. il.D 

" 7 ff .. ,. ft ,. AN 
It 8 " 

,, 
" 

,. 
" AX 

If 9 
,, 

" •• " " IlF 
'.Jiper ot tint <.11g1t •witch to Pin b ud er (Pul•• z) 

H H •econd .. II .. " k and CR ( " ,> , .. " third II " " " u and D ( ,, 
-) .. ft !ourtb .. " 

, . .. AC and N ( " J) 

8. ~1nce the 1nt~rnal scanner i& to be used, connect: 

.1.i:Mf1Pl.Jf 4 

AZ to CA 
BJ to CE 
BW to CK 

Program Connector wiring for Example J ts shown schematically 
in Figure 7 . 

Requir•d rormat - R ~WW SW w ~SPX X. XX VS TC 

or RY Y $PX X. X r. V 8 TC 

where ooe forQet or the oth~r i• selected by an 
external &witch or relayJ 

- 19 -
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Document No. 454 

]. 

R is ''Print Red'·' code and B is "Print Black" code• 
Hlected by external swi toh contacts wha an out-
of-toleranoe reading is to be printed in red; \ 

Wis data from extemal lO.po•1t1on •witches; 

S 1• space, 

Y ls as, •canner poeition trom·oo.19; 
P 1• polanty (~or~) from the DVM; 

X 1• the DVM read1cg with properl1 looated (tloatlng) 
decimal point; 

Vis V tor volt• or M tor llilllvolt•, ••leoted when 
any input to the as, acaDAer 1• autoaatioally 
routed through an external preamplifier, 

Th Tebulate; 

Ch Carriage Return, ••lected by exten.al witch. 

Coding - 7 channel, 718- tape. 

CH.WCTEB 

0 
l 
z 
3 
4 
~ 

6 
7 
8 
9 
... -
• 

Space 
Print Red 

Print Black 
~ V 

M 
Tab 

carriage Return 
Tape l'"a 

(,;Pl) 

(SPt) 

(S P3) 

(,; P4) 

(i PS) 

( s-1>,) 
(SP7) 

- 20 • 
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0 
0 

0 

0 
0 

rnr.rnnr MO. 
&'!- ~ I 

6 i1' ! . , • ,,, 
0 • 
0 • 0 
10 • 0 
0 • 0 0 
0 • 0 
0 • 0 0 ..-Guidlng edge 
0 • 0 0 
10 • 0 0 0 
0 0 • 
0 0 • 0 
0 • 
0 • 0 

0 • 0 0 

• 
0 • 0 0 0 
0 • 0 0 

0 • 0 
• 0 

0 • 
• 0 
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1. Renumber tape columns from the guiding edae as shown 
above. Assion sPl thru SP7 to Space, Print Red, Print 
Black, v, M, Tab, and Carriage Return respectively, 

NOTE 

The code matrix board has a space on it 
desiQAated "V"; however, this "V" ia tor one 
of the output, of the digital voltmeter 
(DC volts) and is used as shown in Example 1 
only. In the present example, since "Vfl 
comes fl"Om a soUl'Ce other than the DVM, oae 
of the SP oodes on the aatrix board must be used. 

Install diodes on the board•• shown in Figure 10. 

z. Rewrite the tw format• as tollova, putting in 111 possible 
decimal point locations and lining up Portione of the 
formate which are the same, to rninillize the amount of 
external switching required, 

Fo,aat 1 R W W W S W W W S P • X • X • X • X V B T C 

Fonat 2 R YTSP.x.x.X.XVBTC 

Pulae No. 1 Z ' h 5 6 7 8 9 10 11 12 ll 1~ 15 16 17 18 19 ZO Zl 22 
Pin No, q '1 AH AS BA BK BU CC CM J T b k u AC AM AW BE BP BY CB CS 

I It ' . .,, 
Aaaign pulae and pin mbva as shown'. Since aon tha 
11 charaater• as-• Nqui:r-4, Jmper pin B to pb •• 

,. AA enenaal SPST awiteh la required to aeleot punohbg of 
the earr1age return code r•otely. Connect pin cs 
(Pulse 2Z) via the external ,witch to p1n A.F (SP71 a11lgned 
to Carriage Return). 

i. Jumper pin x (SP6, for Tab) to pin CH (Pulse 21). 

5~ A DPST external switch is used for controlling the Print 
Red and Pr1Dt Black cod.a. Connect pin BY (Plllae ZO) via 
one pole of the external switch to p1n w (SP3, for Print 
Blaot). Connect pin q (Pulse 1) via the other pole to 
pin M (SP2. for Print Red), 

6. Pins BT1 CB, and CL ere controlled by the relay 1D the RB3 
seamer which selects "Direct"' or •vie acoessorT" routing 
of the DVM input atgnel. Pin CB is connected to pin BT 
for "Direct" or pin CL for "Acceasor,-.. Connect Jumpers 
as follows: 

• Zl • 
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CB to BP (pul•• 19) 
BT to f (SPl, for V) 
CL top (SPS, tor M) 

For the DVM dig1ta and polarity, connect: 

d to BE (pulae 18) 
V to AH (pul1e 16) 
L to u (pul1• ll) 
B to b (pulae 12) 
w to J (pulse 10) 

Docuaent No. lSl 

8. For the .floating decimal point, connect: 

BS to BM and T (pulae 11) 
BB to BC and k (pulae 13) 
AY to AV and AC (pulae lS) 
AP to AK and AW (pulae 17) 
AE to AA 

9, For the external digit• aad the scanner poa1tion, the aix 
10-poaition IIYitch••· and pin• E, P, Y, b, r, •• u, AT, 
BB, BL, BV, CD, aad BR are connected•• follovai 

10. 

Poaition O of each IIYitch to pin• A • E t and p 
tt 1 ,. 

" " " " K t y t " BR .. z H " ff ff It u andh ,. 
' 

,. H ff " ff C " r 

" - " ff ,, ff ff • ., z .. 
' " " " " 

., 
V ff AJ• 

" 6 .. H tt ff " A.D ff AT 

" 1 " 
,. 

" II It AN •• BB 
ti 8 " " " .. ff il " BL 
fl 9 

,, ff N .. II Bl". BV ,and CD 

An extern.al 7-pol• av1lch la required for aelect1ng the 
six external digita and space, or the acasmer poaition. 
Comaect: 

pin C (SPl, for space) to pin CM (pula• 9) and via th• external 
11Yitcb to pin BA (pulae S). 

pin CC (pulae 8) via the ,witch to pin BZ (acanner) or 
to external digit awitch viper. 

pin BU (pula• 7) via th• 11Yitch to p1n CJ or to extern.al 
digit avltch wiper. 

plna BK, AS, AB, and 1 (pulaea 6, Ii,'• and Z) via the 
aelectdr aw1tch to th• wiper• of the remaining 10-
poal tion awi tch••• 

11. Since the internal acanner la to be uaed, connectr 

AZ to CA 
BJ to CE 
BW to ex 

Proor- Connector wiring for Example 4 la abovu schematically 
in Figure 11. 
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·--• a.---
CSI-------W' 

·U>--------------
x.-----. 

ar,_____. 
BY~------...--: 

q\.-------,..-; II.,__ _________ _ 

w1--------------l 

cs..----, 
BP-­
BTt---. 

f....-­
CLt---, 

p.------c 
dt-·-..., 

BE--­
v..----. 

AH--
1, _ __, 

a~-
B--.. 
t>-­
w---­
J---

8S1-----1 

Bt-t-­
r--

BH 
BC--• 

k-­
Ar 
AU-­
AC 
iP 
u.-­~-­
lE P----. 

AA ·-~ Et---• 

D0CUHBJIT l10. ~· 

f 

CuTtao- a.tun 4lo4e pqeebe41 W1-I Ulia 
ft1 teh 1• clo.-4. "' 

Priat Red aad Print Bleck cocl .. puoh-1 
vh• tlah ff1 ~h ia 4lo.-. 

p ~-.------------"-·•---. • .---.---- ------- • __.. 

I i---7 l 
I r 1--, ... t-----------------1•---~•.,._ _ __.. ____ ..... .,_ __ ...... .,_._.... .. l ,,LP-.. 1 

0 

r ~ .. 
-L_] 

• -
L-J AJ 

AD -
LJ A1 

A..V -

L-J 00 
AX -

__J uL 
sr. -

I BV 
C!) 

__J -
C - ~ 

l - • Qt -
cc ~ - -

-
rro - - I . -
fr~ -

~ • I -
Af. -

• -
AH -- • -

y -... • 
CJ 
sz. 
RA 
AZ 

I CA 
BJ 1 cs -CK ~ -

---------z • • • • ;'I --. 
3 • • • • • 

' • • • • • • 
s - - - - - .... 

-~ -
6 . - - - - --

~ 
-

7 - - - - - --~ ~ 
& --
9 --

I 

I 

I 
I 
! 

- - - -- ~ - -
- - - - -- - - -

ow ••w ow ow ti\'!' 0 

I 

Selector 9vi tell - in posit1011 ab 0',"'11, 6 
p\UICbed. 
pos1t1oa 

anenial cllgit• and •pace are 
In oppoa1t• poaition. ..c:umer 
b JJUQcil.cl • 

.FIGORE ll 
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EX.U:PLE S 

Document No. l5b 

Required Format - Y Y (Space) P. X. X. X. XX F (Space) (CR) 
Where Y 1• scanner poa1tion from 00 to 99 from an 

external NLS Model 26z Scanner; 
P 1• polarity C+, -, or A for AC) 
Xis reading of a 5-digit Digital Voltmeter, 

with properly located floating decimal point; 
F ia function - V tor volta, K for kilohllla, and 

R for ratio. 
Carriage Return code 11 to be punched every 

S reading,. 

Coding - as shown in Figure l. 

l. Install diodes on the code matrix board as shown in Figure 5. 

2. Assign pulse and pin nuabers for each digit as follows1 

y y s p . X • X • X • X X F s CR 
l 2 3 k 5 6 7 8 9 10 11 12 1, 14 15 16 
BU cc CM J T b k u AC AM AW BE BP BY CH cs 
AL AV BD BN BX CF CR 0 N X g q y AB AS BA 

,. Since the word contains more than 11 character 1, jumper pin H 
to pin a. 

l. Th• Model RS3 Scanner-Tape punch is available on special order 
with a factory-installed modification kit for the 5th INM 
decade. Thia digit 11 connected to pin F ot the progrea 
connector, but it is Decade 1, not Decade 5. Pins B, L, V, 

s. 

6. 

and dare now Decades 5, 4, 3, and 2 respectively. Therefore, 
connect jumpers as tollowsz 

B to b and CF 
L to u and D 
V to AM and X 
d to BB and q 
F to BP and y 

For polarity and function, connect; 

V to J and BN 
n to BY and AH 

For the tloat1ng decimal point, connect; 

ns to BM. T and nx 
BH to BC, k and CR 
AY to AU, AC end N 
AP to AK, AW end g 
AE to il 

- 25 -
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7. \lihe-n the iLlJ 1:s uaed vith en ext•rnel aeanner, p1ns m,. nJ. 
J..,, CK, CE, and CA in th• program connector ar to he 
connected as followe: 

VOLTMET!:;R 

8. 

DW 1-------1--n---,..... 

N 1------+--o.-, 

Ai 1-------1--1:>---LJ. 

--~ 
R.,J CXTI:RNAL 

sc.c:mm 

~-io.mentary transfer of the contact in the external scanner 
causes thEI o·;}f to make a mea•uroaent at th~ cot11Pl•t1on ot the 
momtntars trans!er. rbe VVM tr1uger1 the fl.::iJ at ttto oomplet1on 
of measurem(lnt. After punching 1• cpmplete, the contaats 1n 
the :1-3 are rilOlllentarily trana!errod to tr1goer the external 
scanner. 

In tt,e preaent cx:1i1m+1le, tho above p1na nrt, connected to the 
:iodel 26? ~,cannor as !ollo,.,&: 

}lODF.L 't3J .,;~EL 262 
PfiOCBA--s ~Ob!'i • .cror, ~llIHl1i:.i. ,w~£CH,HJ, !wll 

BW to DD 

f;..] to f 'F 
,1Z to !!!! 

c.1-: to cc 
er: to f•J.1 

CA. to r 

i:or the Sp.:>c--: c.od ,- , • ..,..., c. , 

BD and CM (pulae 3) to CH and AS (pulae 15) to 
C (SPl code) 

- 26 -
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9. For the acanAer poaition digit•, connect•• follow•: 

MODEL RS3 
PROOJWI COQBCTOR 

A 
K 
u 
C 
Dl 

'I 
AD 
AN 
AX 
BF 
BU and AL 
CC and AV 
CN 

to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 

MODEL z6z 
PBiffiR COJ!PCTQI (,ll> 

Mand A (0) 
N and B (1) 
p and C (Z) 
R and D (') 
Sand B (~) 
T and F (5) 
0 and B (6) 
V and J (7) 
W and K (8) 
X and L (9) 
z (pul•• 1) 
AA (pulae 2) 
k (power ground) 

10. When an external scaDJ1er 1• used to switch the input a1gnal• 
to the DVM, the internal RS3 scanner may be uaed to control 
p"UD.Cbing of apecial codea every 2nd, 5th, 10th, or ZOth 
reading. 

In the pre•ent example, th• Carriage Return code 1• added 
ne17, readings by wiring the program connector a• follows: 

BZ to CS and BA (Pulse 16) 
P to Ail to M (SPZ code, for Carriage Return) 

Prosiram connector wiring for Example 5 1a ahow 1cheaat1call1 
1n Pigure lZ. 
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as, 

J6 

..---

!:=J 
817 
b 

CP 
L B u 
1) 

V r----i AM L_J X .. 17 BB 
LJ q 

F 11 BP 

7 L_J 
w 
.J 

a• --1 
D --i BY 

AB L...J 
BS -
BM 
T ~ 

BX -BR -BC 
k 

CR -
A.Y -
AU 
~ 

• -AP -A& 
A.W ... .... 

Cl -a CJ il 
8W 
B.T 
AZ 
CK 
CE 
CA 

A 
K 
u 
0 

• • 
AD 
All 
il 
Bl' 
BU _J AL 
cc -

LJ AV 
CK 
AB --CII 
CB 

C 
ID ---
8'L r-i cs LJ BA 
p 17 u _J N -

DOCtDIEN'I' iro. 4Jl 

,___ 

I 
DD 
ff 
BB 
ex: 
ea 
r 
M 
A 
N 
B 
p 
C 

1 a 

11 
D 
s 
E 

z6z 

lL_ 
T 
F 

I u 
B 

.Tl 

V ., 
" K 
X 
L 
a 

AA 

• -

nCJUD 1Z 

- 21 -

Ka
yp
roJ
ou
rna
l



iMPRI cqng;qr191s 

IDput oODAMtion.a are•• ahowa 1A the table below. Cable 
eenA.c,tor type l• CB(: 500C .. 75u-J-SB With 97J02 aoaketa, 
er "ui:raleat. 

JJWPT xo, SIQQL PINS #X'iMIPIJ Pnf 

00 ' ud 1 l 
01 u u 8 
oz 17 • Zl lS 
o, Zl' Z7 Zl 
0- )0 ,, ZS 
OJ J6 " 

,.-
06 ,\z .\5 ~ 
07 

., ,1 M 
08 p 57 JI 
09 60· ' Q. ~ 
10 z , • 11 10 lJ ll 
11 16 .to 18 
1, z, 26 Zf 
11 29 ,, ,1 
l.f 

'' 
,a ,1 

16 .\1 ·- ., 
17 .\7 50 .\9 
18 s, J6 JJ 
19 59 6, 62 

Shield Grouad 8% 

To Naff &QJ ta,ut aioaal through th• aoceaao17 AC-DC CODYertff, 
Pr11apl1t1er, or other dffloo, Julper tho pu 1Ddloated above 
wh1o oono•,.act• to the lllip\lt number to Pill 76 OJ' 79.· 

OlatP'lt ooaeotiou are aa tollovaa 

Pia A .. l'irat ••1'1111l oi •boY• •tonal ilap\at pia 0OlllleotiOAI 
B • Seoolld eolaa of abOTe aignal i.Aput ,u· ooueotlou 
C • Sh1•ld 0fOUDd 

Cable Coan•ton for "To All4e•~rr ~ ""To DlgU'al Volt .. ter 
are Allpbeaol 97.,1o6a-.1,s-7P .. .\26 or oq"1Ye1ent. 

Cable Coaneot•r• for "Proa Aoooaaorr and input to digital 
voltaetu u-e Aaph-1 97.,106A--l.\s-7s..\z6 or eq\11Yalent. 

Ca)l•• SI ptgltal XtUNSV 

Sig.a.al Cable, all Nt,S Dlgital Mot•r• 15oob-1z9 

De.ta cable, Model• ~bA, 7sb, v6oc, MZl, •• 15~059 
MU, ,R6,SB, vzb, R24, and vu 

• Z9 • 
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Data Cable, Model• v,,A, v,~s, v,~aB, V91P 
Data Cable, Hodeh V,SA, VJSB, v,SRB 

Document Ho. liJb 

One 1500.\-129 cable 1• •hipped vith each RSJ. Sch ... t1ca 
ot the 1soob-os9, 1500.\-203 1 and ZS39 cabl•• are a part of 
tbia manual. 1,00._o,9, 15001-203, and Zf39 cabl•• are 
not ahipped vlth the RS) unleaa apecifled OD order. 

WI THBIAPH«i 

1. Reaove th• Tap• Suppl1 drawer fro• ,he RS). Place tb• 
roll of tape~ the turntable ao that it feeds towal'Cl 
the rear ea shon 1n Figure 1,. 

Tape ahould be oiled perforator tape, available fro• NL9, 
or plain mylar. Metalized aylar or aluainl&ed IQ'lar 
ahould not be uaed beeauae it reduces the lite of the p\Ulch. 

2. Feed the tape around the Brake Pulley ud between the Tape 
Guide and Gulde pulley aa abovn. Replace the Tape Supply 
drawer in th• RS) chaaaia. 

J. Mov• the tape Hold-Down Ana awaT from the aprocket, which 
rd••• the Tape Run-out A.na a• ahown la Flaure ll. Feed 
the tape through the guide on th• Tepe Tenalon era, and 
wader the Tape Run.-out Ara. Blide th• tape \Ulder the 
P\UlCh Dte, taklno car• that the tape 1• all the way to the 
rear and atnlght. Cloae th• Tape Hold-Down Ana. 

•• If neo••••rr to adJuat th• punch tor a different tape 
vtdth• looaen the 1Crev 011. th• Tape R\&Ao-out Ara and move 
the guide eo that lt bold• the tape toward the rear of th• 
pUD.Ch, but not ao tight a• to aauae cr1Jlp1Ag or curling 
of front edge. 

J. Be •UN that tbe Chad Receptacle 11 1n place (eee FtgUN 11). 

QPIRATJOH 

Eapty th• receptacl•• if necea .. ry. 

lfOTE 

Prior to operation of the Model as,, the 
Code Matrta Board and Program Connector 11Uat 
be wired H explained above \Ulder INf!'Al·J,U!QN. 
It thla 1• AOt done, the tape punah v111 not 
operate. 

1. Tul'D the Mode SW1tch on the RS.3 to "STOP"o The Nadout 
will light, azad the punch unit aay pu.nch one or aore random 
cod••• 

- ,0 -
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TAPE 

TENSION 

ARM 

TAPE SUPPLY DRAWER 

MODEL 156 TAPE P 

I 

FIGURE I~ 

TAPE RUN-OUT ARM 

S'All'Olf 
CH O• 

FEED KNOB 

PUNCH DIE 

• TArf FEED 

~.N~~!AR SYSl(MS. HC 
t£ ••II. CA!."111• A 

RECEPTACLE 

TAPE 
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Document No. h5h 

z. Depr••• the Tape FHd awitch to teed out several 1DChes of 
tape. Tear oft and d1&eard any codes tbat wert punched 
when tM power waa first turned on. 

If a new roll of tape ha• been in•tall•d• pull gently on th• 
end of the tape while depres•ing tape feed awitch until enough 
aprocket holes •r• produced to reach fro■ the punch die to the 
aprocket, after which the tape will teed nor■ally. 

3. Set U,e Digital Voltmeter to the "CONTINUOUS PRINT'' 
("EXTERNAL TD1IN3" for the Model v,IJ) mode .. deacribed 
1n the appropriate handbook. 

NOTi. 

Do .wt! aet the Digital Voltmeter aode nitch 
to "Atrr<1' if the RS3 mode sw1tch 1• aet to 
''ONE C YCI..E" or "AUTO CYCLE". 

"• Mo!Mntarily set the Digital Voltmeter switch to "Sir«:it.E 
SCAN" or "AANllAL", depending on the voltmeter type. After 
recording 1• c01npleteci, press the "TAPI FEED" awttcb to 
run out a tew inches of tape. Tear o!f and dlecar~ the 
punched data. Thia operation 1nauree that tbe aer1al1z1ng 
at-,plng hi tcb 1a in the zero or .. hOlU" post t1on. 

s. To wind the punched tape on the take-up r••l, preas the 
Tape Feed awitch and teed out enough tape to reach the 
conter ot the take-up reel. Resnoye the outer flange of 
the reel and slip the end o! the tape between a aprtng elip 
and atud, Replace outer !lange. 

6. Moaebtarily operate the .. ADVA.NCE:ff button on tho scanner­
tape punch to set the ecanner to the deaired starting 
point. 

7. Start operation by 110mentaril7 turning the Ro3 Mode Svitoh 
to "STAJttfi, and then to the deaired operatin~ aode, •• 
!ollow•: 

Ac.rro CYCLE.: In thi• mode the •1ste111 repeatedly sample•, 
•ea•urea, and record• the entire input 
range trom chaDnel 00 to channel 19. Thie 
mode 1• alao used when the RS) 1• u•ed in 
a ayatem v1th an external acanner, and the 
RS) ecan.ner 111 progruimed to punch •pecial 
cod•• eYery 2nd, Sth, 10th, or 20th reading 
u in Example 5. 

ONE CYCI..Et In tbia mode, the ayat• autoaet1cally aiopa 
when it reaches channel 19. 

Ka
yp
roJ
ou
rna
l



PUNCBz 

Docwaent No. 115.\ 

In tbi• ■ode one input 1• .. a•ured ud 
puuhed witllout advaAaing the aca.nner. 
Thh aode h abo uaed vhen the BS) fUACticma 
as a tape puacb only,•• when an external 

• scanner i• u•ed• 

8. Operation aay be •topped by turning the Mode avitoh on 
the RS) to ff BT(l)ff • 

9. After coapletion of a run, pr••• the Tape Feed awitch 
and run out aeveral inch•• of tape before t .. rtng tape 
off of punch. Observe condition et obad receptacle, and 
apty it if neceHary. If ehad receptacle 1• allowed 
to fill up, the tape punch ■eohani•• can be duaged due 
to chads backing up in the ched exhauat chute and j ... 1ng 
the punch. 

YJSYAL DI §PL,lX 

The l'oltage aeuureaent Cl d1g1ta, polarity dgn and 
decimal point location) ia diaplayed on the readout oa the 
digital voltmeter, and the iJaput number 1s ahovn on the 
readout on the acumer.printer. The latter nadout alao 
1JM11cate• whether the acan.ner output a1gnal goea directly 
to the voltmeter (DIRECT) or whether it ia routed through 
the external AC-DC converter er a■plifier (ACCESS). Thie 
readout al•o indicate• low tape auppl7 (LOW TAPB), and 
iJlproper tape-!eeding, auch •• tight tape, tape run-out, 
or tape hold-down ara net in place (TIGHI' TAPE). 
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Document No. 1'5t 

l,,UBRICATION 

ror lubrication of the punch mechan1•• see page ,S. 

9Aµt1onz Do not use lubricant• intended tor the p\UlCb aechau1•m tor 
the &tepping svitch and vice versa. 

Th• •canner stepping sw1toh should be lubricated at three month 1ntenal■• 
Use the Standard Lubrication Kit, Clare part nlllllber UP-9466, containing 
brushes, appl1oat1on papers. and three lubricants de.signeted "A.", ,.B"• 
and "C". TI1eso lubr1cantn are identitied e• follov1: 

"A" - Nyes Clock 011 #$5022: SVartchild and Co.• 29 ~. Madison Street, 
Chicago 2, Illinois 

'-'B" - Light Colorless Mineral 011, Pharmacy 

"C" - A 1 :1 mixture by volumo ~t clock oil (Lubricant "A") and fine 
powered mica! "Motor-:-i1c:i", Scientific Lubricants Co., 

J469 N. Clark St., Chicago, Illinoie 

Lubricate cost points with the small artists' brushes. Use a separate 
brush for each lubricant. A dip is the amount remaining on the brush wh.a 
it 1s immersed one halt its bristle length 1n the lubricant, and then 
drawn across th~ edgo of the ~ontainer to remove the e~ceas. In no case 
ah~uld a dJtoplet fo:rm. Th• stepping switch parts are ldctified on page )6. 

Apply Lubricant "A" as follows: 

Withdraw tho wiper as~embly bearing pin. apply one dip to each end• 
ana replace t~ pin. 

~• dip to each side of a strip of bond paper. Pa&5 the strip b._ 
tween each pair of wiper tip■ 1n four levels of the wiper aaseably. 
Repeat tor each additional four levels1 then rotate the wiper aaaeably 
several ti~es to lubricate the bank contacts. 

Divide on• dip uiong four l.vela o! wipers at the iDner aurfaces 
where the brush springs ride. Repeat for each additional four 
levels• then rotate the wiper assembly aeveral times to distribute 
the lubricant. 

One dip to each side of a strip of bond paper. Pas~ the strip be­
tween each ar~eture arm buMhing and the spr1ng 1t deflect•. 

Apply Lubricant "B .. a• followe: 

Rellove the araatur• beuing Jta, vork one dip well into each arma­
ture beari'he. and replace the pin. On •v1tobe■ with an armature 
bearing felt. aaturate the felt. 
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TYPE 20 SWITCH 

IDENTIFICATION OF PRINCIPAL PARTS 

BANK ADJUSTING 

~LOCKSCREW 

DETENT 
SPRING SCREW 

DETENT SPRING 

BANK FRAME BRUSH 
ADJUSTING BUSHING SPRING7 

COIL FRAME 
ADJUSTING SCREW 

WIPER ASSEMBLY 
- L 

i\_.R MATURE BEARING 

COIL FRAME 

ADJUSTING SCREW 

PAWL STOP SCREW BACKSTOP SUPPORT -, ,;--· - - ---- - ARMA. TURE SPRING 

WIPER ASSEMBLY - --
BEARING PIN 

\ 
DRIVING PAWL DRIVING SPRING 

r--

• 

INTERRUPTER 

CONTACT \ 
RATCHET 

/ ,/ 
/ / 

/ r ARMATURE BACKSTOP 

WIPER -- -- -- -------

BANK FRAME J 
BANK ASSEMBLY 

- 36 .. 

BACKSTOP 

SCREW 

ARMATURE 

COIL FRAME 

BR U S H S PR ING - -
TERMINAL 

BANK 
CONTACTS 
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Document No. 454 

One dip to the pavl bearing, workino the lubricant in betveen the 
bearing, armature arm, c\lld paYl. 

; 

Apply the residue on the brush 1nto eaeh pawl spring hook at the 
eyelets. 

Apply Lubricant "C .. as follows: 

Stir the lubricant to the consistency o! a smooth paste. ud 
distribute two dips evenly over the ratchet teeth while rotating 
the wiper assembly. 

INSJ>B:CTIQN AND MAATVSTMENI 

Th• scanner stepping switch will retain its initial adjustment• tor a con11der­
able ti.me vith no attention aside from periodic lubrication. Atter eacb 500,000 
wiper assembly revolutions, inspect the •~itch, and perform any needed readjuat­
ments in accordance with the procedure and sequence given belov. It is not 
W1u1ual for the switch to meet all requiruents during one or IJlOre inspection•• 

Manually step the switch to position O and observe wipers. Wiper tips should 
be centered on the bank contacts within approximately l/6i••. 

Eliminate excessive forward play of the wiper tips by advancing the pawl etop 
toward the pa~l until they touch. Tighten the screw carefully to avoid a 
change of setting, 

Eliminate excessiv~ reverse play o! the wiper tips by moving the detent spring 
toward the ratchet, but not so far•~ to prevent its dropping freely into each 
ratchet tooth during manual stepping. Center the detent spring on the ratobet. 

Manually step the switch to position 19 and check wiper tips tor being centered 
on the bank contacts. I! necessary to adjust, loosen bank adjusting look screw, 
turn bank frame adjusting bushing, end tiGhten lock screw. 

Armatun Stop 

The armature nrm should rest against the armature backstop. Inspect by 
insertin'}-a 0,0015-1.nch thickness gauge between the armature arm and the 
backstop. The gauge should drag during withdrawal. 

I! the gauge does not drag, adjust as !ollows: 

Loosen the backstop screw and the nearest coil !reme adjusting aerw. 
• +,ift the backstop end backstop support against the armature, but not 
~ to the extent of li!tino the pawl from its stop. 

After tightening tho two scr~s. recheck !or gauge dreg and !or poai­
tive action of the detent apring during manual stepp1Dg ot the avitch, 
An ideal adjustment is to have the arrllature arm and pawl str1k• their 
&tops simultaneously. 

• 31 • 
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Document No. b.54 

Th• tape punch aechan1am ahould be lubricated at 6-month 
intervala. For ace••• to the punch mecbaniam, the punch cover• 
and elee-triDic chaa•i• aaeeably auat be reaoved as follows: 

1. Looeen, but do not recove, two 8Crewa located at left 
and right aidea of punch. Remove lower punch cover. 

2. Reaove readout. Looaen, but do not r•o••• one acrev 
located to the right of th• punch magnet aaaembly, and 
remove upper punch cover. 

For acceaa to the interior of the punch mechanism for 
lubrication of the punch clutch, the electronic chaaais 
&$aembly 1& removed•• follows: 

,. Reaove aode awitch knob. Remove top cover and dhconnect 
22-pin etched circuit connector to punch unit. 

Remove acrewe indicated by arrows in Figure 15. Slide 
chaasis assembly to rear and lift out. 

- 38 -
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LUBRICATION 

The lubrication points for the various 

components in the Motorized Tape Punch 

are shown on figures 16 through 22. 

The following points should be lubricated 

with C. C. lubricant number 6: All latching 

surfaces, on armatures where knock-off 

bails contact, detent, cam surfaces, drive 

gear teeth, clutch sleeve and collar sur­

faces, (where armatures contact), restor-

cc 
Lubricant 

Number 

1 

2 

6 

General 
Description 

A light oil which has good 
lubricating and rust pre­
ventative properties. 

For all Porous 
Metal Bearings. 

A grease of light consistency 
which contains oxidation re­
sistant additives and provides 
good lubrication without exces­
sive channeling. 

ing bail and spring ends. • 

The cam roller bearings should be lubri­

cated with C. C. lubricant number 1 and 

then followed by C. C. lubricant number 6. 

All other moving parts, pivots or bear­

ings not otherwise shown should be lu­

bricated with C. C. lubricant number 1. 

The numbers in each figure indicate the 

type of lubricant to use at a specific point. 

These numbers and their associated lu­

bricants are listed below. 

Approved 
Source 

Shell Oil Co. 

Socony Vacuum 

Shell Oil Co. 

Lubricants 
Name 

Shell Tellus 
Number 27 

Gargoyle 
DTE 797 

Retinax "T" 

These lubricants, and a grease gun for the grease fitting on the clutch 

shaft, may be obtained from NLS, or from Friden, Inc., San Leandro, Calif. 

- 40 -
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Figure 16 - Latch Restoring Mechanism 

CC No. 1 
plus 
CC No. 6 

Figure 17 - Latches, Operating Levers and Punch Pins 

- 41 -
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CC No. 6 
CC No. 1 
plus 
CC No. 6 

Figure 18 - Armature, Latches and Operating Levers 

Figure 19 - Feed Mechanism 

- 42 -
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CC No. 6 

' 

CC No. 1 

Figure 20 - Clutch Mechanism 

CC No. 1 

--±.-•---
- 7- -.- - -

I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 

Figure 21 - Tape Punch (Top) 
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0 

Oil Hole Screw 
CC-2 

F1iure 22 - Power Frame 
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Document No. h.54-

THEORY OF OPERATION. ELECTRICAL 

A block diagram of the RS3 ia ehown in Figure 23. Jumpers in the 
program connector are shown by dashed linee. It la shown wired for the 
folloving format, 

Y Y SPl P. X. X • X • X F SP2 

where 

y is acanner position 
sPl is space 

p 1s polarity 
X is DVM reading 
F is function 

SP2 is tabulate 

For schematic& of the RS), eee Drawing• 15097.012 Sheet 2, 15097.013 
Sheet 2, 15097-014. Sheet 2, 1~097-070 Sheet 2A, and 15097-070 Sheet 28. 

Pulses for operating the RS3 are generated by a multivibrator 
consisting of Ql and QZ on the "B" board (see Drawing 15097-013 Sheet Z). 
A gate circuit consisting of QJ, Q4, CRl & CR2, upon receipt of a negative 
print comand pulse from the digital voltmeter, allows the multivibrator 
pulses to reach the pulse-shaping flip..flop consisting of Q5 and Q6. 
This monostable flip.flop produces pulses of the proper length for 
operating the punch magnets. 

These pulses are routed via pin 10 of the .. B" board to pin 38 of 
the "A .. board (see Drawing 15097-012 Sheet 2), where Ql ~ QZ provide 
sufficient power to operate the aerializer stepping switch and the 
punch magnets. 

The serializer stepping switch consists of a fully enclosed, oil­
bethed, 4-level, 11-poai tion switch. Three levels are modified by 
removing certain wipers so as to produce a single pole, ))-position 
switch. The pulses from pin 4-3 of the "A" board are connected to the 
coil of the stepping svitch, and from pin 42 of the ''A" board to pin H 
of the program connector. Pin His jWllJ)ered either to Pins, which 
connects to the viper of the eleven position aection of the serializer 
switch, or to pin a, which connects to the wiper of the 33 position 
section. 

The output pulaes from the atepping switch are all brought out to 
the program connector, and may be connected with jumpers as shown 1n 
Figure 23. 

Pulses land 2 are routed to decades z and 1 respectively of the 
scanner stepping switch for recording the input channel number. Pulse 3 
is routed directly to the code matrix board to punch a space code in the 
tape. Pulses 4 thru 1.3 are routed to the "C0 board for recording the 
data from the DVH. 

- 45 -
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Document No. 154 

The "C" board (eee Drawing l5O97-011r'"sheet 2) contains diode logic 
circuits to cause each input pulse to reach the output line correspond­
ing to the digital input of each decade, polarity, function, and decimal. 

Pulse 4 produces an output pulse corresponding to+,-, or A1 if the 
DVM is reading+,-, or AC re•pectively. Pulse 5 produces an output pulse 
for pWlching a decimal code if the decimal point in the DVM is in the 
decade 4 position (.XXXX); if not, no output pulse is produced. 

Pulse 6 produces an output 
of Decade 4 of the DVM reading. 
position (X.XXX); again, if the 
pulse is produced. 

pulse corresponding to the digit (0-9) 
Pulse 7 1• for a decimal in decade 3 

decimal point is elsewhere, no output 

Similarly, pulses 8, 10, and 12 produce output pulses for the three 
remaining DVM decades, and pulses 9 and 11 produce a decimal output pulse 
at the proper time. Pulse 13 causes a pulse output for v, K, or R to be 
produced, depending on whether the DVM is reading volts, ohms, or ratio. 

Each input pulse line to the logic circuits on the "C" board requires 
a resistor connected to B- (see Drawing 15097-014 Sheet 2). When the 
decimal mattix is connected as shown in Figure 23, R53, RS~, R55, & RS6 are 
externally jumpered td pins 35, 36, 37, and 38 respectively. Pin 39 is 
the output pul••• 

When the decimal position is to be punched aa in Example 2, i.e., 
xxxx.z. where z is a digit trom l to 4 indicating the number o! places 
to move the fixed decimal point to the left, pin 39 of the "C'' board 
becomes the input pulse. Pins 35, 36, 37, and 38 are jumpered to pins 
6, 7, 8, and 9 respectively. R53 is connected to the input pulae by 
jumpering pin 25 to 39. 

Because the output pulses from the "CU board logic circuits do not 
have sufficient power to drive the code matrix and punch solenoid amp­
lifiers, each of these outputs 1s routed to buffers located on the "A" 
board (see Drawing 15097-012 Sheet Z). 

The output pulses from the "A'' board buffers, from the scanner step­
ping switch, and from all other sources such es external switches are 
routed to the code matrix board. The con.figuration of diodes on the 
code matrix board determines which combination of punch solenoids are 
energized for each code (see Tape Coding, page)). Pover uplifiers 
located on the "B" board provide the power required to drive the punch 
magnets. 

The last pulse from the eer1alizer atepping avitch 1• also routed 
to the gate via pin b. of the "Bf' board. The gate flip..flop (Q) and Qh) 
then returns to the opposite state. preventing any additional pulses 
frOlll occurring. The last pulse is also routed to the scanner stepping 
switch coil, and to relay K4, as shown in Figure 24. 
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Document No. b54 

When the mode switch is in the AtJrO CYCLE position, the scanner 
stepping svitch coil is energized via CR7. The pulse also energizes 
relay Kk, which triggers the digital voltmeter for the next reading. 

In the ONE CYCLE mode, the pulse is routed thru the "E11 level of 
the scanner stepping switch so that when the scanner reaches position 
19, the circuit is opened and operation stops. In the ''PUNCHf' mode, 
the scanner stepping switch is not energized, in order to allow re­
petitive measuring and punchiAg of the one input. 

Tape feed pulses are generated as shown in Figure 25. 

_L_ 

TAPE 
FEED 
SWITCH 

CAM SWITCH 
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( 11A" BOA.RD) 
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CODE MATRIX 
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Document Noo 4Sl 

When the Tape Feed switch is clo•ed, relay Kl 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 caa sv1tch open• and closes, generating pulses 
as long as the Tape Feed aYitch 1s held closed. Kl locks in via CR), 
to prevent a abort pulse from being produced if the Tape Feed switch ia 
opened during a pul••• 

MECHANICAL SBQfflCE Of OPERATION 

NCTrE, 

Part numbers are Pr1den, not Non-Linear Systems. 

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

w'hen the punch clutch magnet ia _energized, the clutch connects the 
constantly running drive pulley with the punch cam shaft. 

The mechanical operation of the clutch is a• follows: (Sae 
Figure 26.) 

The clutch spring ()01) 1• close wound and made from rectangular 
wire. The dimenaion of the tneide diameter when the spring is not 91t,. 

pended 1• held very accurately. Thie insures a secure grip on both 
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Figure26- Clutch Mechanism Disa-asembled 

the drive hub and the clutch c_ollar (297) on 

which the ends of this spring assemble. 

The end of the spring (301) which the 

clutch collar assembles has a right ~It' 

bend. This bend fits into a slot in the collar. 

The opposite end of the clutch spring 

strikes against a protruding point on the 

inside of sleeve 302. 

The spring, when assembled, will ridP 

over the clutch collar as far as the end of 

the slot. The other end will ride the drive 

hub. The sleeve itself will assemble over the 

spring and the two ends will fit the surface 

provided for it on both the drive hub and 

the clutch collar. 

When the clutch magnet is not energized 

and its armature is resting against the 

raised edge of the clutch sleeve (302), the 

spring (301) is expanded enough so that it 

does not grip the drive hub. Therefore, the 

drive pulley is allowed to rotate freely 

without turning the cam shaft. 

U the armature is operated (due to the 

clutch magnet being energized) the tension 

of the spring (301), due to it being slightly 

forced in an unwound position, will be ex­

erted against the sleeve (302) by the end of 

the spring in the slot. This will cause the 

sleeve to start to rotate, allowing the spring 

to grip the drive hub. The drive pulley's 

motion will rotate the spring & also tend to 

wind the spring tighter. 

The rotation of the spring will be trans­

ferred to the collar (297), the detent (294), 

and finally the cam shaft. 

The spring rotation also causes the rota­

tion of sleeve 302, due to the end of the 

spring riding against the protruding point 

on the sleeve's inner surface. 

When the clutch armature is released, it 

will engage the raised edge on the sleeve 

(302) (near the end of the punch cycle), ruid 

the rotation of the sleeve will be stopped. 

The rotation of the spring will exert a 

pressure against the edge of the slot which 

will tend to unwind the spring. This will 
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increase the I.D. such that the spring no 

longer grips the drive hub, thus allowing 

the drive pulley to run free again. 

The speed of rotation will cause the detent 

(294) to overthrow and lock in position so 

that the spring is held with this enlarged 

I.D. until the armature is again released. 

Also, a knockoff cam and overtravel stop 

(297a) is used for greater efficiency of 

operation at high speeds. This cam is set 

screwed to the collar 297 in such a manner 

as to limit the overtravel of the clutch. This 

stopping action is necessary to prevent un­

necessary movement after the clutch Is 

detented. 

The cam surface is used to operate an 

armature knockoff bail for positive release 

of the clutch ·armature away from the cores 

of the clutch magnet. 

When a punch magnet is energized, it" 

armature (351) will be attracted to the core. 

Figure27- Punch Magnet and Latch Lever 

In so doing, the latch lever (342) will pivot 

in a clockwise direction (Figure27)because 

of the tension of spring (346). The point 353 

of the latch lever will engage with the tip 

of punch lever (322). 

When the punch cam shaft (315) starts its 

rotation, the following actions take place. 

The roller (358) of the latch lock bail 

(357) reaches the low side of cam 354 

(approx. 60 degrees). This will move the 

latch lock bail so that it will lock the latch 

levers in their latched or unlatched posi­

tion. (See Figure28 ) .. Also, the movement of 

the latch lock bail will operate the punch 

lock contacts (PLC). 

Following the locking of the punch latch 

levers, the punch lever and frame assembly 

(324) begins to rise by action of cam 335 

(Figure29J During the upward movement of 

lever and frame assembly (324), the rod 

(323), on which the punch levers (322) are 

pivoted, is also moved upward. If the left 

hand ends of the punch levers (322) are not 

held down against the stop rod (327) by 

their respective latch levers (342), then the 

left hand end will be moved upward while 

the • right hand end will be held down by the 

tension of spring 328. On the other hand, if 

the left hand ends of the punch levers are 

engaged by their respective latch levers 

and held against stop 327, the upward move­

ment of rod 323 will move the right hand 

end of the punch levers upward. This upward 

movement of the punch levers will carry 

their respective code punches upward 

through the tape, punching a code for those 
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positions for which the punch magnet has 

been energized. (The punching takes place 

at approx. 178 degrees rotation of the 

cam shaft.) 

The punch lever corresponding to the 

feed punch position is permanently held down 

against stop 327 by a fixed arm. Therefore, 

for each revolution of shaft 315, a feed hole 

will be perforated in the tape. 

When the punches have traveled their 

maximum upward movement, the latch lock 

bail (357), due to cam 354, starts its move­

ment away from the latch levers (approx. 

180 degrees). 

During the unlocking of the punch lt-vcrs, 

342 

cam 336 r<.'turns th<: punch lever and framl' 

assembly (324). This causes th<: µunchl's 

to be returned from the die and to th(' i r 

normal position. 

During the mid-part of the punch cycll· 

(the latch lock bail (357) has moved back 

past the tip of the latch levers), the stut.l 

(380) engages the outer end of latch il'ver 

restoring bail (379), (Figure30). This action 

pivots the restoring bail counter-clockwis(• 

on its pivot (343). Thus, the restoring hail 

engages all of the latch levers (:342) and 

moves them counter-clockwise past their 

armature latching position. In so do1n~. tht' 

lower-most latch I.ever engages an arm ot 

Lever 

_....,..F--_~L,atch Lever 
Restoring Bail 

Figure 30- Latch Lever Restoring 
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Feed Pawl (367) 

Feed Pawl Stop 

Eccentric: 

Figure 31- Tape Feed Mechanism 

the knockoff bail (382) which pivots on a 

rod (383). The knockoff bail (382) will pivot 

in a clockwise direction and engage and 

release any armature which may be stuck 

against its punch magnet core. Thus, all 

armatures (351) will be positioned against 

the ends of their related latch levers and 

held there by their related springs (352). 

When the knockoff action is completed, 

stud 380 allows the restoring bail (379) to 

return to its normal position. Thus, the latch 

levers (342), due to their related springs 

(346), will move clockwise until they engage 

in the notch of their respective armatures. 

During the latch restoring and armature 

knockoff operation just explained, the feed 

pawl lever arm (364) starts rotating in a 

counter-clockwise direction, due to cam 

363. (Figure 31). This moves the feed pawl 

(367), engaging a tooth and indexing the 

ratchet wheel in a clockwise direction. The 

rotation of the ratchet wheel (372) will rotate 

the tape feed sprocket (331) and, in turn, 

advance the tape 1/10 of an inch. 

- 55 -

Ka
yp
roJ
ou
rna
l



A detent lever (37J) is adapted to engane the teeth of the ratchet 
wheel. The spring (377) keeps the roller of lever (373) in contact with 
the teeth of the ratchet wheel (372) and thereby stabilizing the operation 
of the tape feed mechanism. 

PUNCH TAPE CONTACT MECHANISM 

To light the red warning lamp when the tape runs out, the tape 
binds or the hold down arm is not in operating position, there are pro­
vided three arms, namely: the runout arm, the tension arm, and the tape 
hold clown arm. 

The following explains the operation of each of the above mentioned 
levers: (See Figure 32). 

Tension 
Arm 

Hold Down Arm - When the tape hold down arm is pivoted clockwise, 
link 391 moves in the direction shown. The link (391) will move 
the run-out arm upward pulling link 398 in the direction shown. 
This will pivot bail 400 clockWise, closing the PTC contact. 

Run-Out-Arm - If the tape tears or runs out, the run-out arm will 
drop below the tape table, pulling on arm 398 and pivoting bail 
400 so that the PTC contact will close. 

Tape Tension Arm - If the tape binds during operation, the tension 
arm will move in the direction shown, contacting bail 400 and clos­
ing the PTC contact. 

Run Out Arm Hold Down Arm 

400 

Figure 32- Punch Tape Contact Mechanism 
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