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1.0 INTRODUCTION 

In some types of Navy teletype communicat ions ins ta l la t ions , 

.messages in the form of paper tapes are fed into one tape reader 

for t r ansmiss ion if unclassified mate r i a l , and into a separa te 

tape reader for encoding and t r ansmis s ion if c lass i f ied. The 

Bureau of Ships is investigating a sys tem of color coding of 

paper tapes as a technique for safeguarding against unintentional 

t r ansmiss ion of classif ied information on the unclassif ied equ ip­

ment. The Visibility Labora tory previously const ructed a 

laboratory breadboard of a photoelectr ic appara tus capable of 

sensing the color of the paper tape and disabling the tape r e a d e r 

in the presence of tape of the wrong color . * 

The presen t r epor t desc r ibes the design and const ruct ion of 

ir 

V 

, ' j " an operat ional breadboard unit for mounting on the AN/UGC-6 t e l e -

; " typewri ter . Figure 1 shows the sys tem in operat ion on a AN/UGC-6 

i •: te le typewri ter . 

t o review the design fundamentals, it was found that a s ignH 

ficant difference in the reflection spec t ra of the yellow and red tapes 

exis ts in the green portion of the spec t rum. Hence it was decided 

that a rel iable decision c r i te r ion could be based upon a signal 

sample between 5 30 and 570 mi l l imic rons . When the spec t rum 

is l imited to such a nar row range by means of an appropr ia te 

color filter, solid state light s ensor s prove to be too insensi t ive 

because of their high red r e sponse . Hence the choice of de tec to r s 

is l imited to mult ipl ier phototubes. ! 

1. 
^ R. L. Ensminger , "Report on the Development of a Colored j 

Teletype Tape Discrimination System, " SIO Ref. No. 63-12, 
March 1963. ! '•j'., 

i :< . H 



The colored teletype tape discriminator corractly installed on a 
UGC-6 talatypwntar 

Top bracket la fattened to cabinet flange with number eight 
machine acrews into tapped bar behind flange 1 / 4 x 2 0 acrewa 
thread through bottom of cabinet into tapped mounting feet 

The TT-251 connection la unplugged and 
tha two diacriminator pluga Cable from 
Iowa the outside edge of the re -pe rforatoi 
through hole in bottom of cabinet 

acted in aeries with 
:riminator head fol­
iating baae and goes 

The diacriminator head la snapped nt the I 1 IS I in place of the 
top cover The cable is fed through the aide of tha cabinet aa ahown 
The aide cover haa been temporarily removed to make thia installation 

Figure 1 Complete Color Discriminat ion System Mounted on a UGC-6 

Teletypewri ter and Various Installation Details 



A basic sys tem 'cons i s t s of a light source , a mul t ip l ie r photo­

tube with an imaging lens and green fil ter, and a level de tec tor . 

This is the type of sys tem that was const ructed under the l abo ra to ry 

breadboard phase of the contract . 

Two new phases to the problem emerge when the design of 

an operat ional breadboard is considered. The f i r s t is that of in -
v 

suring a secure t r ansmiss ion for the message, and the second is 

that of long- term stabili ty. Since the c i rcui t had to be designed 

to run for long periods of t ime, slow aging and drift effects v i r ­

tually dictated a closed loop sys tem. Otherwise, in a few weeks ' 

t ime the gain of the system might slowly drift to a point where the 

system was e i ther perpetual ly off or perpetual ly on for al l co lors 

of tape. 

So that t r ansmiss ion secur i ty could not be violated, the 

system had to be designed so that the equipment could not be 

simply or inadvertently defeated. Component fa i lures mos t likely 

to occur had to resu l t in a permanent off condition r a t h e r than a 

permanent on condition. It was the addition of these fea tures as 

well as repackaging that led to the p resen t unit. F i g u r e s 2 and 

3 summar ize the operat ional and fail-safe fea tures of the device . 

/ / 
/ 



OPERATIONAL FEATURES 

1. In o rde r to s t a r t the Transmi t t e r Dist r ibutor (TD) two conditions ' 
mus t be satisfied. 

A. The tape must be in co r rec t regis t ra t ion underneath 
the d i sc r imina tor . . 

B. The tape must be yellow or have a 50% higher re f lec­
tance than red tape when viewed through a green filter. 

Direction of tape inser t ion in the head is unimportant. Tape can be 
inser ted from the front, side or r e a r . However, the eas ies t and 
most natural way is from the side. 

Once the TD has s tar ted and been running for 8 seconds it will con­
tinue to run even though the reflectance of portions of the tape may 
drop below the acceptance level. This interlock is broken when 
the tape is removed. If desired, this feature can be simply e l im­
inated by removing a plug-in re lay. 

For normal conditions of component drift the d iscr iminator is self-
cor rec t ing . Should the correct ion range of the equipment be exceeded 
a yellow indicator will light and the TD cannot be s tar ted . 

r 

The equipment is designed for continuous operation. 

F igure 2 Operational F e a t u r e s 



Fai l Safe Fea tu res 

Fa i lu re Result 

An8co Lamp The servo motor would inc rease the voltage 
on the remaining lamps . If there were not 
enough range, the yellow indicator would 
light and the TD could not be operated. 

Miniature Lamp 
(Front or Rear) 

Should the tape be inser ted from the front 
or r ea r , the servo action would not be 
broken, and the Ansco lamp voltage would 
automatically be adjusted to the inoperate 
level as a yellow tape was inser ted . Fo r 
normal inser t ion of the tape, operat ion 
would be as before. v 

Miniature Lamp 
(Side) 

Servo action would not be broken for 
normal tape insert ion, hence neither the 
red or yellow tapes could be run. 

High Voltage Increase 
or Decrease 

Servo action would compensate for this 
until the range was exceeded, then the 
yellow indicator would light and the TD 
would be inoperat ive. 

Trans i s to r Supply 
Fai lure 

The TD would be inoperat ive. 

Lamp Supply Failure The yellow indicator would light and the 
TD would be inoperat ive. 

Loss of AC Power The TD would be inoperat ive. 

Figure 3 Fail-Safe Features 

5* 
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2. 0 SYSTEM OPERATION 

2. 1 Disc r imina tor Head 

The d i sc r imina tor head is built onto a cover plate that can 

be interchanged with the existing top cover plates of the t e l e type- ; 

w r i t e r model TT-187 or TT-251 . When mounted in this manner, 

and connected to the assoc ia ted e lec t ron ics chass i s it s e r v e s to 

monitor the color of a tape as it is being inser ted into the T r a n s ­

mi t t e r Dis t r ibutor . F igure 4 shows an exploded view of the d i s ­

c r imina tor head. 

The light from the Ansco lamp is focused onto a . 25-inch 

c i rcu la r spot of low reflectance paint on the cover . Reflected 

light from this spot is imaged onto the mul t ip l ie r phototube after 

passing through the green fi l ter . 

There a re three additional light paths formed by the min ia ture 

lamp assembly . The light from these lamps p a s s e s through the 

cover plate and impinges upon photodiodes mounted underneath the 

cover plate . These three sensor s serve to detect the passage of 

any ma te r i a l that is disrupting the light beam. Their pr inc ipa l 

function is to make the c i rcu i t ry aware of: 

1. The presence of tape 

2. The passage of tape 

3. The position of tape. 

The three light beams a r e positioned so that a tape in n o r m a l 

running position covers the front and r e a r beams but does-not cover 

the side beam. 



Dynode Resis tors 

931A 
Photomultiplie r 

Red Lamp 

Green Fi l ter 

Ansco Lamp 
and Lens 
Assembly 

Cover Plate 
Detent 

Transmit ter Distributor 
Cover Plate 

IMAGING LENS AND FILTER 

MINIATURE LAMP ASSEMBLY 

(LOW REFLECTANCE PAINT) 

PHOTODIODE ASSEMBLY 

I 

Figure 4 Exploded View of Disc r imina tor Head 



2. 2 M o d e s of O p e r a t i o n 

2. 2. 1 Au to C a l i b r a t i o n 

The o p e r a t i o n of the dev i ce can b e s t be u n d e r s t o o d by 

r e f e r e n c e to F i g s . 5 t h r o u g h 8. When no tape i s p r e s e n t the 

s y s t e m is s a id to be in au to c a l i b r a t i o n . In t h i s cond i t i on the 

m u l t i p l i e r photo tube output i s r e f e r e n c e d a g a i n s t a s t a n d a r d 

v o l t a g e . The d i f fe rence s igna l s e r v e s to o p e r a t e a m o t o r w h i c h 

i s g e a r e d to a p o t e n t i o m e t e r tha t a d j u s t s the a n s c o l a m p v o l t a g e 

if the e r r o r e x c e e d s a c e r t a i n a m o u n t in e i t h e r d i r e c t i o n . The 

s y s t e m h a s a c e r t a i n d e a d band so tha t the m o t o r d o e s not r u n 

con t inua l ly . The advan t age to the s y s t e m i s t ha t t h e r e i s no 

c o n s t a n t m e c h a n i c a l m o t i o n of a s h u t t e r o r o p t i c a l c h o p p e r . 

The s y s t e m h a s m e m o r y , and once c o r r e c t i o n t a k e s p l a c e t h e r e 

i s no f u r t h e r m e c h a n i c a l m o t i o n . Since r e g u l a t e d v o l t a g e s a r e 

e m p l o y e d th roughou t , i t i s only s low d r i f t s , h e a t i n g , and a g i n g \ ^ 

ef fects tha t n e e d to be c o r r e c t e d fo r . 

In th i s m o d e the TD cannot be o p e r a t e d s ince the r e t u r n 

flux f rom the low r e f l e c t a n c e spo t i s insuf f ic ien t to o p e r a t e the 

l e v e l c i r c u i t and the p r o p e r c o m b i n a t i o n of p r e s e n c e d e t e c t o r s 

i s no t e n e r g i z e d . 

The logic condi t ion n e c e s s a r y for TD o p e r a t i o n i s the 

" a n d " condi t ion b e t w e e n the fol lowing s e t of e v e n t s . 

(1) Sufficient l eve l - - wh ich m e a n s a ye l low tape and 

not a r e d t a p e . 

(2) No tape u n d e r the s ide p r e s e n c e d e t e c t o r . 

(3) Tape u n d e r the f ron t and r e a r p r e s e n c e d e t e c t o r s . 

Th i s condi t ion c a n be m e t only by a p i e c e of m a t e r i a l of 

the s a m e r e f l e c t a n c e ;o.r~higher t han a ye l low tape a n d of the s a m e 

wid th . 



\n Tape Reader Circuit 

Pho tomul t i p l i e r 

Lens 

Ansco 
L a m p 

The tape r e a d e r cannot ope ra t e 
in this mode b e c a u s e : 

(K) T h e r e is insufficient flux 
leve l to o p e r a t e the leve l r e l a y . 

(S) A tape has not been c o r r e c t ­
ly pos i t ioned under the p r e s e n c e i n ­
d i c a t o r s . 

Tape 
Reader 
Clutch 

(C) In the absence of a tape the m o ­
tor c i r cu i t is c losed and the m u l t i ­
p l i e r phototube c u r r e n t is main ta ined 
at a cons tant value by changing the 
Ansco l amp voltage as r e q u i r e d . 

F i g u r e 5 Block D i a g r a m : Auto C a l i b r a t i o n Mode 

10-j 



2. 2. 2 Star t of Tape Inser t ion 

As a tape is inser ted from any di rect ion the se rvo act ion is 

broken since the logic condition n e c e s s a r y for servoing is not to have 

tape under any presence detector . 

Normally tape will be inser ted from the side, but should 

tape be inser ted from the front or r e a r these respec t ive p r e s e n c e 

detectors will respond. The geometr ic layout of the three de tec to r s 

is such that tape cannot get in the spot i l luminated by the Ansco lamps 

without f i rs t being detected by a p resence detec tor . 

2. 2. 3 Regis t ra t ion Posit ion 

In this position tape covers the front and r e a r p re sence 

de tec tors but does not cover the side detec tor . If this condition is . 

met and the level is high enough the TD c a n b e s ta r ted . The se rvo 

action remains broken since the tape is over at l eas t one of the 

presence de tec to r s . 

2. 2. 4 The TD is Star ted 

Eight seconds after the TD is s ta r ted a re lay picks up 

which br idges the s t a r t c i rcui t . This has been done so that once 

the decision to s t a r t has been made the TD will continue to run 

until the tape has been completely read . It was felt that this was 

a necessa ry precaut ion since a dark a r e a on the tape might cause 

the level c i rcui t to drop out. Tes ts made at the Visibili ty Labora to ry 

have indicated that there is considerable var iabi l i ty in response 

from a given tape. 

The eight-second delay was incorpora ted in the event 

that the operator t r ied to place a red tape just in the TD feed 

latch but not under the r eade r and at the same t ime place a yellow 

" t r ick tape" under the d i sc r imina to r . Under these c i r c u m s t a n c e s 

the r eade r would s t a r t but stop when the r ed tape reached the 

• ' ' iTil. " 



Photomultiplier 

Lens 

Ansco 
Lamps 

(5) As soon as a tape is inserted 
over any photodiode the servo action 
is broken leaving the circuit free to 
respond to the color of the tape. 

Tape 
Reader 
Clutch 

F igure 6 Block Diagram: Star t of Tape Inser t ion 

12; 



Difference 
Amplifier 

7=> 

Tape Reader Circuit , 
n 

Photomultiplie r 

Lens 

Ansco 
L a m p s ' / 

(D The servo action remains b ro ­
ken since the tape is over the front 
and rear photodiode. 

(F) Closing of the tape reader c i r ­
cuit depends only upon the color of 
the tape since the tape is regis tered 

Tape 
Reader 
Clutch 

I 

(g) If the tape is yellow the level 
will be sufficient to activate the 
level relay and the reader can be 
started. 

F igure 7 Block Diagram: The Tape is Reg i s te red in Posi t ion 



_..,, Tape Reader 
Difference r . 
Amplifier 

Circuit! 

Photomultiplier 

Lens 

Ansco 
Lamps ^ if 

Photo 
Diodes 

(fi) Eight seconds after the tape 
reader is started by activating the 
clutch a holding relay in parallel 
with the clutch is energized. The 
contacts of this relay bridge the 
decision making contacts to insure 
that nothing will interfere with run­
ning the tape once a decision has 
been made. 

Lamp 
Control 

I 
Tape 
Reader 
Clutch 

I 

Figure 8 Block Diagram: The Tape Reader is Star ted 

I 14~| 



recognition area, since the bridging relay would not yet have picked 

up because of the delay. Admittedly this is an overt act of trying to 

use the device incorrectly, but it was felt such a possibility should 

be guarded against. 

/ 
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3. 0 CIRCUIT DESCRIPTION 

With the exception of the mul t ip l ier phototube, al l 

solid state c i rcu i t ry has been uti l ized throughout. The c i r cu i t ry 

has been packaged in the form of two sub-chass i s and two c i rcu i t 

boa rds . The functions per formed by these sub-uni ts a r e as follows: 
_ — _ ._ ~ , ,— 

Termina l Board A 1. Motor control 
2. Mult ipl ier phototube impedance 

changer and level detector 

Termina l Board B 1. P r e s e n c e de tec to rs 

Sub-Chassis A 1. Ansco and minia ture lamp power 
supplies 

2. Motor 
3. Time delay re lay 

Sub-Chassis B 1. +Low voltage supplies 
2. High voltage supplies 

The system schemat ics a r e shown in F i g s . 9 and 10. 

3. 1 Motor Control and Level Detector 

A Siliconix field effect t r ans i s to r is used in conjunction 

with an emi t te r follower as an impedance changer to couple the 

mult ipl ier phototube to the level detector s tage, Q 11. When the 

voltage from the emi t te r of Q 10 is sufficient to b reak down the 

zener diode, Q l l sa tu ra tes , picking up the L re lay . 

Q5 , Q6 and Q7 compr ise a difference amplif ier whose 

outputs a re connected to Q 8 and Q9 through zener diodes. The 

dead band control i s adjusted so that the col lec tors of Q 5 and Q7 

a re low enough at balance so as not to pick up e i ther of the motor 

control re lays ML or MR. Insufficient dead band may cause the 

"'.' ' -:- -^vp. ' '• ••-•••—-• 
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Figure 9 Schematic of Tape Head 
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control c i rcu i t to osc i l la te . The gain control should be set for 

as high a gain as possible without instabil i ty. The motor control 

r e l ays pick up the motor clutch and energize the motor for e i ther 

left or r ight rotation, depending upon the polari ty of the unbalance. 

3. 2 Tape P re sence Detectors 

Each of the three tape presence detectors is identical 

except that the side detector has a two-pole instead of a four-pole 

r e l ay . The de tec tors a r e named front, r e a r , and side to c o r r e s ­

pond to the position of the photoconductor to which they a re con­

nected. The load r e s i s t o r for the photoconductor consis ts of a 

2 .4K r e s i s t o r in s e r i e s with a 5K variable r e s i s t ance . For a 

typical detector the f i rs t two t r a n s i s t o r s , say Q 12 and Q 13, comprise 

a Schmitt t r i gge r . The th i rd t r ans i s to r , Q 14, is the re lay d r ive r . 

The t r igger level controls a re adjusted together with the minia ture 

l amp control so that all three c i rcu i t s t r igger at about the center 

of the flux change between the tape- in and tape-out conditions. 

The number one set of re lay contacts on all three detec tors 

a r e wi red with the normal ly open contacts in s e r i e s as pa r t of the 

c i rcui t which furnishes the collector supply voltage to the motor 

control r e l a y s . Hence a tape over any photoconductor will disable 

the motor control c i rcui t . 

The s e r i e s wiring of the number one set of contacts is 

such that a closed c i rcui t through al l three sets of contacts is p r e ­

sented when a tape is cor rec t ly positioned in the d i sc r imina tor head. 

These contacts in conjunction with the level re lay contacts comprise 

the s t a r t c i rcui t for the TD clutch. 

The number three contacts compr ise pa r t of the holding 

c i rcui t for the t ime delay re lay so that this re lay will drop out after 

a tape is removed from underneath the d i sc r imina tor head. The 

20 



number four contact on the P F re lay prevents the red indicator 

from lighting unless there is a tape p resen t . 

3. 3 Lamp Supplies and Time Delay Relay 

Both lamp supplies consis t of a s e r i e s regula tor powered 

by a 6-volt bridge rec t i f ier . The Ansco lamp supply is e i ther 

controlled by the motor -d r iven potent iometer in the se rvo posi t ion 

or set by the manual control in the manual posit ion. This is a 

test condition only and not normal ly used. 

The time delay re lay is energized by the AC supply in the 

TD. The time delay is obtained by means of an RC charging c i rcu i t 

connected to the base of Q 2 1 . Once the re lay energ izes it holds 

through the normal ly closed contacts of the front and r e a r p re sence 

r e l ays ; 

3.4 Power Supplies 

A -15 v, 100 ma regulated supply furnishes the supply 

voltage for most of the t r a n s i s t o r s . A +15 volt potential is ob ta ined 

from a zener diode regulator connected to a +30-volt supply. The 

input to the high voltage supply floats between the -15 and the +30 supplies 

Q 22 furnishes a regulated input voltage to the. high voltage dc to dc 

conver ter . 

Fo r future r e -des ign considerat ions a 110 v input for the 

high voltage supply might be more sat is factory. Such a supply meet ing 

the size and weight requ i rements could not be p rocured in the al lot ted 

t ime . 
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... 4 .0 FUTURE MODELS ' 

Several improvements have suggested themse lves in.the 

course of designing the p resen t model . 

The design philosophy employed in designing the p r e s e n t 

model was that of incorporat ing all of the impor tant fea tures without 

giving too much considerat ion to the leas t expensive method. It 

was felt that the important goal to keep in mind was that of con­

structing a highly rel iable working model . Hence a redes ign 

giving g rea t e r considerat ion to the cost factor would undoubtedly 

effect a lowering of the expense of future mode l s . 

If a future redesign is at tempted, a number of improvements 

have occur red to us as being worthy of considerat ion. 

(1) A smal le r motor would help to reduce the size of the 

unit. The presen t motor has a higher than n e c e s s a r y capaci ty. 

(2) A mult i turn potent iometer could be substi tuted for 

the motor driven, conventional potent iometer now employed. To 

obtain a sufficiently low vo l t s -pe r -deg ree of motor shaft rotat ion, 

the range of the potentiometer had'to be l imited by means of s e r i e s 

r e s i s t o r s . By employing a mul t i turn potent iometer a g r e a t e r 

correc t ion capability could be achieved while st i l l maintaining the 

resolut ion. 

(3) A high voltage supply of the solid state conver te r 

design capable of running off of a H O v a c input would great ly 

simplify the power supply design. This supply should be regula ted . 

Elect ronic Resea rch Assoc ia tes makes such a supply, Model SAR 1 K/ . 1; 

however, delivery t ime prohibited i ts inclusion in the p re sen t sys t em. 



Running the high voltage supply from the ac line would reduce 

the cu r ren t requirements of the low voltage supplies and smal le r size 

units might be p rocured or designed. 

(4) A redes ign of the motor control circui t might be 

found that would eliminate the need for the positive supply. Then, 

if the high voltage supply were run off of the ac line, the positive 

low voltage supply could be el iminated ent i re ly . 

(5) It would be des i rable to add a second cam and c a m -

actuated switch so that both the cw and the ccw l imits of the motor 

dr iven potent iometer could be bracketed. The wiring could then 

be a l t e red so that when the potent iometer a r m is driven off l imits 

in a.given direct ion, only the motor control re lay in operation at 

the t ime would be e lec t r ica l ly disabled. In that case the other re lay 

would sti l l be in operat ion if the e r r o r signal changed polar i ty. 

This is the situation that would exist if the potent iometer were driven 

off l imi ts by a momentary t rans ien t . 

(6) A further reduction in size could be achieved if a 

sma l l e r mul t ip l ier phototube were employed. Such a tube is the 

RCA type C 70129B, which is 1. 37" high by . 51" in d iameter . 

(7) The imaging lens, filter, and lamp assembly employed 

was one used in the Model 31, Macbeth-Ansco reflection densi tometer 

head. Fo r a production prototype, the design of a new unit of this 

type should effect a saving in s ize . This would be especial ly true 

if it we re designed around the RCA C 70129B mult ipl ier phototube. 
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5. 0 TELETYPE TAPE DISCRIMINATOR 

INSTALLATION INSTRUCTIONS 

5. 1 Genera l 

The tape d i sc r imina tor cons is t s of two p a r t s , the tape 

head and the e lectronic chas s i s . The equipment is intended to 

be installed on an AN/UGC-6 te le typewri ter , i ts function being 

to sense the color of the tape being inse r ted into the TT-251/UG 

Transmi t t e r Dis t r ibuter . To instal l the d i sc r imina to r the top 

plate from the TT-251 is removed, together with i ts side cover , 

and the d i scr imina tor head is snapped on in i ts place, ca re being 

taken to f i rs t feed the cable inside of the UGC-6 console . F igure 

1 i l lus t ra tes var ious detai ls of the instal lat ion. 

The e lect ronic chass is is next to be instal led in the 

vacant a rea to the left of the auxi l iary equipment rack . The 

cable from the d i scr imina tor head can be fed down into this 

a r ea and plugged into the e lect ronic chas s i s . Control of the 

TT-251 by the color d i sc r imina tor is effected by unplugging the 

TT-251 plug from its socket and plugging the d i sc r imina to r 

cables in s e r i e s with it. 

For ordinary operat ion there a r e no controls whatsoever 

on the d iscr imina tor that need to be adjusted. The e lec t ron ics 

chass is is simply plugged into the 110-volt l ine . It is intended 

that the equipment be operated continuously. 

If the amber indicator l ights, it is an indication that the 

automatic cal ibrat ion capability of the equipment has been exceeded. 

Normally this is an indication of a component failure; however, it 

is conceivable that it is the resu l t of an exceedingly intense line 



t r ans ien t of long duration. A quick check is to remove the front 

cover plate from the e lec t ronic chass i s and turn on the override 

switch. If the motor can reach a balance condition and stop, the 

over r ide switch can be turned off and the equipment operated as 

before . On the other hand, if the motor opera tes continuously 

it i s an indication of a more ser ious problem and the equipment 

m u s t be serv iced . 

5. 2 Installation of the Elec t ronics Chass is 

The e lec t ronics chass i s is to be instal led in the lower 

p a r t of the UGC -6 console to the left of the auxil iary equipment 

rack . The door panel mus t f i rs t be removed together with the 

left hand adjacent panel . The e lec t ronics chass is is fastened 

to the bottom of the console by two 1/4 x 20 bolts into tapped 

foot blocks on the chas s i s . Fo r added support there is a bracket 

on the e lec t ronics chass i s that is to be at tached to the back of the 

cabinet via the mounting holes on the back. If speed nuts a r e 

available they can be clipped onto the mounting hole flange. 

Otherwise , a shor t bar tapped for two No. 8 screws has been 

furnished by the Visibility Labora tory . This bar can be placed 

in back of the mounting hole flange and the r e a r mounting bracke t 

on the chass i s screwed onto the back of the cabinet with No. 8 

s c r e w s . Do not plug the line cord in until the cable from the 

d i sc r imina to r head has been connected to the chas s i s . 

5. 3 Instal lat ion of the Discr imina tor Head 

Remove the top cover plate and the side cover from j 

the T T - 2 5 1 . Feed the cable through the side of the UGC-6 console 

via the a r e a that is exposed by the removal of the TT-251 side 

cover . Continue to feed the cable around the base of the reper fora to r 

unit and down through the hole that leads into the auxi l iary equipment 
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rack a r e a of the UGC-6. Plug this end of the cable into the socket 

J on the e lec t ronics chas s i s . 

• i t 

'' The TT-251 plug is now disconnected and plugged into 

; the mating socket on the d i scr imina tor cable. The other plug 

! on the d i sc r imina tor cable can now be connected to the socket 

j that the TT-251 plug former ly connected into. 

The side cover of the TT-251 can now be replaced. ""' 

5.4 Operation , 

After the d i scr imina tor head has been connected to 

; the e lec t ron ics chass i s and the TT-251 connected in se r i e s with the 

' c a b l e , the e lec t ron ics chass is can be plugged into any 110-volt 

AC outlet. It is intended that the equipment be operated continuously. 

Under no rma l operating conditions no adjustments a r e needed. 

As descr ibed previously, it is conceivable that the amber 

indicator might light because the equipment has been thrown out 

of range by a severe t rans ien t . Under these conditions turning 

on the over r ide switch will enable the motor to reba lance . After 

reba lance the over r ide switch should again be turned off. Under . 

no c i r cums tances should the equipment be allowed to operate 

unattended with the overr ide switch on. 

.L i 
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PARTS LIST FOR T E L E T Y P E TAPE DISCRIMINATOR 

' P a r t Name 

P o w e r Supplies 

ERA T r a n s - p a c , Mod. V 30 
ERA T r a n s - p a c , Mod. MD 1 K / . 1 A 
Technipower , Mod. M - 1 7 . 5 -100 

T r a n s f o r m e r s 

Stancor P 6 1 3 4 , 6. 3 V RMS at l'. 2 A 

R e l a y s 

P o t t e r and Brumfie ld , Mod. ML 11D 
Pot ter and Brumfield, Mod. M L 1 7 D 
Pot ter and Brumfie ld , Mod. RS5D 
Pot ter and Brumfie ld , Mod. KCP 14 

Motors 

Hurs t motor with clutch brake, 
Mod. P C - D A , 115 V, 6 0 c p s , 5 rpm 

T r a n s i s t o r s 

2N1381 
2N2959 
2N398 
2N2608 
2N456 

Diodes 

1D39B 
1N746 
1N752 
1N755 
1N756 

' 1N972 
1N2071 
1N2979 

*; 1N3042 
BR 72, Br idge Rec t . H O v R M S a t 2A 
HD 4420 
Photo diode, LSX-600 

M e t e r s 

S impson , Mod. 1212C 0 -50 a 

Unit 
Cost 

$ 4 5 . 0 0 
105 .00 

5 5 . 0 0 

2.05 

15 .00 

15 .75 

Quantity 

1 
1 
1 

Total 
C o s t 

$ 4 5 . 0 0 
105 .00 

5 5 . 0 0 

2.05 i 

6 . 5 0 4 2 6 . 0 0 ! 
7 . 2 0 2 14 .40 
2 .85 1 2 .85 
8. 25 1 8. 25 

15 .00 

. 7 2 8 5 . 7 6 
2. 70 9 2 4 . 3 0 
1. 30 2 2 .60 

13 .80 1 13 .80 
2 .60 3 7 . 8 0 

5 . 6 0 

i 

2 11 .20 
2 .75 3 8 . 2 5 
2 .75 1 2 .75 
2 .75 - 1 2 .75 
2 .75 2 5 . 5 0 
4 . 8 0 2 9 . 6 0 

. 8 4 2 1.68 
3 .71 1 3 . 7 1 
3 .71 1 3 .71 
5 . 0 0 1 5 . 0 0 

. 2 5 1 . 2 5 
13 .00 3 3 9 . 0 0 

15 .75 
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PARTS LIST FOR TELETYPE TAPE DISCRIMINATOR 
(Cont.) 

P a r t Name 

Po ten t iomete r s 

10K Servo pot,end stop removed 
. 5 K Min pot 
1 K Min pot 
2. 5K Min pot 
5 K Min pot / 
50 K Min pot 

Switches 

Min. S. P . D. T. 

Cam operated Micr Sw S. P . D. T. 

Tubes 

R . C . A . 931A 

Fuse Holders + Fuses 

Pn l . Mount fuse holder 
F u s e , 1.5 A 
F u s e , .75 A 

Lamp Sockets + Lamps 

No. 2. 25 v, . 25 A, used in Ansco head 
Min lamp holder, Dialco No. MS 25256-2 
Min lamp holder, Dialco No. MS 25256-6 
Min lamp No. 345, 6v A .04 A 
Neon lamp No. NE-2 
Min lamp No. 9 

Connectors 

Teletype connector, No. 158258 
Teletype connector, No. 158259 
Cannon DBM 17W2P 
Cannon DBM 17W2S 
Cannon DM-053742-5001 

. Cannon DM-053740-5001 . 

Unit Total 
Cost Quantity Cost 

$ 1.25 1 $ 1.25 
5.00 1 5.00 
5.00 1 5.00 
5.00 1 5.00 
5.00 5 25.00 ; 
5.00 

4 

1 5.00 

3. 22 2 6.44 
1.50 1 1.50 

12.40 12.40 

. 3 2 2 . 6 4 

. 0 6 1 . 0 6 

. 0 6 1 . 0 6 

. 1 7 4 . 6 8 
1.19 1 1.19 
1.19 1 1.19 
1.40 2 2.80 

. 10 2 . 2 0 
1.25 3 3.75 

1.45 1 1.45 
3.30 1 3.30 

2. 14 1 2.14 
3.67 1 3.67 
1.62 2 3.24 
1.60 2 3, 20 
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P A R T S LIST FOR T E L E T Y P E TAPE DISCRIMINATOR 
(Con t . ) 

P a r t N a m e 
Unit 
C o s t Quantity 

C a p a c i t o r s 

. 47 fd. 230 VAC 
8 fd. 500 VDC 
150 fd. 50 VDC 
200 fd. 10 VDC 

. 2000 fd. VDC 

1 R e s i s t o r s 

510 1/2 w 
560 1/2 w 
620 l / 2 w 
750 1/2 w 
1. 3K l / 2 w 
1 . 5 K l / 2 w 
2 .OK 1/2 w 
2. 2K 1/2 w 
2 . 4 K 1/2 w 
3 .OK 1/2 w 
3 . 9 K 1/2 w 
4 . 3K 1/2 w 
5 .OK 1/2 w 
5 . I K 1/2 w 
8. 2K 1/2 w 
10 K 1/2 w 
15 K 1/2 w 
75 K 1/2 w 
82 K 1/2 w 
120K 1/2 w 
225 K 1% 
1 Meg, 1/2 w 
1 Meg, l / 2 w 
620 2 w 
10 5 w 

c . f. 

. 30 1 
. 7 8 1 

1. 14 1 
. 9 0 1 

1.92 1 

. 2 4 3 
. 2 4 1 
. 24 3 
. 2 4 1 
. 2 4 3 
. 2 4 3 
. 24 2 
. 2 4 3 
. 24 3 
. 2 4 2 
. 2 4 2 
. 24 1 
. 2 4 2 
. 2 4 3 
. 2 4 1 
. 2 4 4 
. 24 5 
. 2 4 1 
. 2 4 1 
. 2 4 2 
. 5 4 1 
. 24 1 
. 5 4 11 
. 4 8 1 
. 6 2 1 

t. 

T o t a l , l e s s c o s t of r e f l e c t i o n h e a d $554.97 

M a c b e t h - A n s c o d e n s i t o m e t e r r e f l e c t i o n head , Mod. 31 , 
( i n n e r p a r t of h e a d and g r e e n f i l t e r a r e only p a r t s u s e d . ) 

T o t a l 

250.00 

$804.00 
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SPARE PARTS LIST 

P a r t Name 

T r a n s i s t o r s 

2N1381 
2N2959 
2N398 
2N2608 
2N456 

Diode s 

1D39A substitute for 1D39B 

Tubes 

R . C . A . 931A 

Lamp Sockets + Lamps 

No. 222. 2. 25 v, . 25 A 
Min. lamp No. 9 

$ 

Unit 
Cost Quantity 

Total 
Cost 

• 

. 72 
2.70 
1. 30 

13.80 
2.60 

2 
2 
1 
1 
1 

$ 1.44 
5.40 
1. 30 

13.80 
2.60 , 

1D3VB 5.60 1 5.60 
1N746 2.75 1 2.75 
1N752 

/ • ' • • 

2.75 1 2.75 
1N755 

/ • ' • • 

2.75 1 2.75 
1N756 2.75 1 2.75 
1N972 4 .80 1 4 .80 
1N2071 .84 . 1 . 8 4 

'. 1N2079 3.71 1 3.71 
. 1N3042 3.71 1 3.71 

BR 7 2, Bridge rect .140 v RMS at 2A 5.00 1 5.00 
J HD4420 .25 1 . 2 5 

Photo diode, LSX-600 - 13.00 1 13.00 

Relays 

Po t t e r Brumfield Mod. M L 1 1 D 6.50 1 6.50 
Po t te r Brumfield Mod. M L 1 7 D 7.20 1 7.20 
Po t t e r Brumfield Mod. RS5D 2.85 1 2.85 
Po t t e r Brumfield Mod. KCP 14 8. 25 ' 1 8 .?5 

12.40 

\ 
.17 

1. 25 
4 
3 

12.40 

.68 
3.75 

Total $114.08 


