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Uitleeseenheid voor een fr e q u e n t i e gemoduleerd s i g n a a l . 

Door Mo Buitenhek. 

Samenvatting. 

I n d i t rapport wordt een apparaat beschreven dat het m o g e l i j k 

maakt ori e l e c t r i s c h e signalen net een wisselende amplitude en een 

wisselende f r e q u e n t i e i n getal-vorm aan te bieden aan een d i g i t a l e 

e l e ctronische rekenmachine. 

De e l e c t r i s c h e signalen worden verwerkt met behulp van een f r e 

quentie gemoduleerde magneetband-recorder, de hierna beschreven t e l 

l e r en een papierband ponaer. 

I n l e i d i n g . 

Daar het opmeten van een r e g i s t r a t i e van een onregelmatig f l u c 

tuerend v e r s c h i j n s e l ( z i e f i g . l ) t i j d r o v e n d i s , werd een apparaat 

ontwikkeld dat het analoge s i g n a a l omzet i n een d i g i t a l e r e g i s t r a t i e , 

welke verwerkt kan worden door een d i g i t a l e rekenmachine.. 

— t 
f i g . l 

De e l e c t r i s c h e s i g n a l e n , b i j v . afkomstig van de r e g i s t r a t i e 

van een wa t e r g o l f of de, door de golven veroorzaakte bewegingen van 

een scheepsmodel,worden opgenomen op een f r e q u e n t i e genoduleerde mag

neetband-recorder. I n t e g e n s t e l l i n g t o t het aangeboden analoge s i g 

naal (amplitude gemoduleerd) waaraan men een p o l a r i t e i t kan toekennen 

i s d i t met een f r e q u e n t i e gernoduleerd s i g n a a l n i e t m ogelijk. 
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De i n frequentie omgezette amplitude v a r i a t i e s gaan u i t van ••n 

frequentieniveau, dat hoger of lager wordt met de amplitude van het 

aangeboden s i g n a a l . 

Het amplitude gemoduleerde signaal u i t f i g . 1 i s i n f i g . 2 ge

tekend a l s een frequentie gemoduleerd signaal» 

C L 

E 
O 

f i g . 2 

De rekenmachine z a l l a t e r de ger.iddelde frequentie van het aan

geboden sign a a l moeten aftr e k k e n van het aangeboden s i g n a a l . Het om» 

zet t e n van het amplitude gemoduleerde signaal i n een fr e q u e n t i e ge

moduleerd sig n a a l gebeurt i n de magneetband-recorder. Het i s moge

l i j k het van de weergave kop van deze recorder afkomstige f r e q u e n t i e 

gemoduleerde s i g n a a l per t i j d s e e n h e i d te t e l l e n . De hiervoor ontwik

kelde t e l l e r i s voorzien van een keuzeschakelaar voor het i n s t e l l e n 

van de t e l t i j d i n 10 stappen voor 0,01 sec t o t 0,1 sec. 

Tevens i s een keuzeschakelaar aangebracht voor de i n 10 stappen 

van 0 ,1 sec t o t 1 sec i n te s t e l l e n h e r h a l i n g s t i j d . D i t i s de t i j d 

tussen twee t e l l i n g e n o 

Na het t e l - g e d e e l t e i s een geheugen aangebracht, dat na elke 

t e l l i n g het r e s u l t a a t k r i j f t aangeboden. Hierdoor kan de p o n s t i j d 

v e r k o r t worden, omdat dan het t e l l e n en het ponsen t e g e l i j k u i t g e 

voerd kunnen worden» 

In f i g . 3 i s de gang van zaken voorgesteld» 
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f ig . 3 
her hal ingsti id 0,1rij_sec te l t i jd 0.01-0.1 s ec . 

B i j gebruik van een meerkanaalsbandrecorder heeft men het voor

deal dat de ver s c h i l l e n d e signalen g e l i j k t i j d i g opgenomen wordenc 

Doordat de kanalen één voor één uitg e l e z e n worden en de afs p e e l s n e l -

heid van de magneetband aangepast kan worden aan de ponssnelheid, i 

kan van een eenvoudige ponser gebruik gemaakt worden. 

Zet men op één kanaal een sign a a l met een constante f r e q u e n t i e 

dat pas aangesloten wordt b i j het begin van een meting,dan l i g g e n 

b i j het u i t t e l l e n van de signalen a l l e beginpunten g e l i j k , waardoor 

geen faseverschuiving tussen de v e r s c h i l l e n d e signalen optreedt. 

Tevens wordt deze constante f r e q u e n t i e g e b r u i k t a l s t i j d b a s i s voor 

de t e l l e r . 

Werking van het apparaat. 

Het f r e q u e n t i e gemoduleerde meetsignaal, afkomstig van de mag

neetband-recorder gaat v i a een ve r s t e r k e r TS3, een puls vormer TS 14 

en een poert TS l 6 naar de t e l l e r , die bestaat u i t 3 t i e n d e l e r s TS 11 

De 3 t i e n d e l e r s z i j n r e s p e c t i e v e l i j k voor de honder d t a l l e n , voor 

de t i e n t a l l e n en voor de eenheden. Wanneer de t e l l i n g v o l t o o i d i s , 

wordt het r e s u l t a a t v i a een p o o r t c i r c u i t overgebracht naar een ge

heugen. Door gebruik te maken van een geheugen kan men de u i t l e e e -
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t i j d verkorten door t e l l e n en ponsen g e l i j k t i j d i g u i t te voeren» Na 

het geheugen v o l g t de code-omzetter voor het maken van een 1 - 2 - 4 -

8 - l 6 code. I n ons geval wordt met het g e t a l l 6 aangegeven dat een 

c i j f e r even i s . 

Dezelfde puls, die de t e l l i n g overbrengt naar het geheugen, 

gast naar de b i n a i r e u n i t TS 2 B van het b e s t u r i n g e o i r c u i t van de 

ponser. 

Hierdoor wordt v i a een u i t l e e s v e r s t e r k e r TS 38 de " t r i p " spoel 

bekrachtigd die het ponssysteea i n werking zet. 

Het eerst geponste c i j f e r geeft het begin van een g e t a l aan. 

Hiervoor k i e s t men een n i e t i n de t e l l i n g voorkomend c i j f e r , dus 

c i j f e r 10 t/m I 5 . Na deze ponsing geeft het synchronisatie-contact 

van de ponser een puls door aan een v i e r d e l e r , bestaande u i t twee 

b i n a i r e u n i t s TS 2 A . 

Deze v i e r d e l e r bedient achtereenvolgens een v i e r t a l poorten, 

waardoor de honderdtallen, t i e n t a l l e n en eenheden geponst worden. 

Na de vierde ponsing wordt het ponasysteem gestopt door een puls u i t 

de v i e r d e l e r . I n het b e s t u r i n g s c i r c u i t van de pons i s een tweede b i 

naire u n i t T3 2 B opgenomen die er voor zorgt dat de uitloopeinden 

van de papierband geen i n f o r m a t i e bevatten. 

Als t i j d b a s i s wordt gebruik gemaakt van een 10 Kc c r y s t a l os

c i l l a t o r . D i t signaal wordt v i a de magneetband-recorder toegevoegd 

aan een versterker TS 3, een pulsvormer TS l 4 en twee t i e n d e l e r s 

TS 10. Het overblijvende signaal met een frequentie van 100 Hz wordt 

toegevoerd aan een t i e n d e l e r TS 11 met aftakbare tussenstanden voor 

100 Hz t o t 10 Hz, wat overeenkomt met 0,01 t o t 0,1 sec. Hiermee 

wordt de t e l t i j d i n g e s t e l d . De tweede t i e n d e l e r TS11 geeft tussen

standen van 10 Hz t o t 1 Hz, wat g e l i j k i s aan 0,1 t o t 1 sec. Deze 

t i j d e n worden gebruikt voor het i n s t e l l e n van de herhalingstijd» 

Het blokschema van de t e l l e r wordt gegeven i n f i g . 4 . 
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Decade Unit Decade S e l e c t o r s R e s e t Unit Decade Unit TS 11 

Time Base 

Decade Unit 

TS10 *• T S n — ^ T S I I ^ T S 3 2 

P u l s e Shaper 

) Stop Ö Start 

Schmil t t Tr igger S t a g e s 

T S 6A 

A m p l i f i e r 

Time B a s e Frequency 

Fraauencv to Count 

B i n a r y Unit 

TS6A 

Punch Command C i rcu i t 

T S 2 / Ü T S 2 A 

2B TS 2B 

p l , 

Decade Unit T S 11 

rLO n n n 
Decade Unit T S 11 

Embitter Fol léwers 

9 9 

rajn ra^ rajn ra_ci 

V v v v v V V v v v v v v ̂  
9 ST — 1 

+ — I 1 I 

"v V ^ V V I — 
Symbol V-/ V-/ 

iinn 

Readout A m p l i f i e r s 

-10 Volt 

Punch ( C r e e d 25) 

T S 3 8 

C7 
_ Hi 

TS38 

I [ - - ^ - ^ F ^ ^ 

TS 38 

1 

; T r i p J l 

Sync . Contact 

J 

GETEKEND 

CECONTROLEERO 

25 ^ =25 ± 0 . 5 

25.0 . 35 ± 0 . 2 

25.Q - 25 ± 0 . 1 

25.0 = 25 ± 0 . 0 5 

25.00 » 25 ± 0 . 0 2 

Z E R.S.N» OPM, 
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A2 

TEKEN INC N* 
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RANGSCHIK N« 



r 

- 6 -

^ < . - / O i f f 

/ 

L 

voor-aanzicht digitate bandlezer 

J 

L 

boven-aanzicht telgedeelte 

J 

L . 

boven-aanzicht uitlees versterkers en voedingsgedeelte 
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Gebruikte onderdelen. 

TS 2 A en TS 2 B Binary Units Venner Eleotronics Limited 

TS 3 Twin Wide Band A m p l i f i e r 

TS 5 10 Kc C r y s t a l O s c i l l a t o r 

TS 6A Selection Gate (Schmitt Trigger Stage) 

TS 10 Decade Unit 

TS 11 Decade Selector Unit 

TS 14 Pulse Shaper 

TS 16 Universal Gate 

TS 17 Twin Emitter Follower 

TS 20/c Power Supply 

TS 32 Roset Unit 

Magneetband-recorder. 

Precision Instrument PS - 214A . 

Pons apparaat 

Creed 25» 



Tronmioriztd BINARY UNITS Type TS2A TS2B 

BINART UNIT TYPE T S 2 A BINARY UNIT TYPE T S 2 B 

T H E C O M P A N Y R E S E R V E S T H E R I G H T T O M O D I F Y T H E D E S I G N O F A N Y O F I T S 
P R O D U C T S W I T H O U T P R I O R N O T I C E . 

V E N N E R E L E C T R O N I C S L I M I T E D 
K I N G S T O N B Y - P A S S . N E W M A L D E N , S U R R E Y . E N G L A N D . T e l . p h o n . M A L d . n 2 4 4 2 (9 L l n . > ) 

Tronsisuriztd BINARY UNITS 

TxreTSlA T S 2 B 

Transistorized BINARY UNITS Type TS2A TS2B 

T w o types of B i n a r y Stage a r e a v a i l a b l e , types 
T S 2 A and T S 2 B , the only d i f f e r e n c e between the 
s tages being in the pin connexions which a r e p r o v i 
ded, those for type T S 2 A being shown in F i g . 2, and 
those for type T S 2 B i n . F i g . 3. (See c i r c u i t d i a g r a m s 
bacl< page). B i n a r y Unit T S 2 A is p a r t i c u l a r l y s u i l -
able where a cha in of s tages is to be employed and 
feedbaclt is to be appl ied. Both t r a n s i s t o r base con
nexions a r e taken to pins permi t t ing feedbacl< to e i ther 
half of the B i n a r y Stage. Only one r e s e t l ine 

is provided but this should be found to be suf f i c i ent 
for most appl icat ions s i n c e the output may be tal<en 
from e i ther c o l l e c t o r so that the open-c i rcu i t ing of 
the leak r e s i s t o r can e i ther be used to produce a 
"Set 0" condit ion, o r a "Set 1" condition depending 
on the w i r i n g . Unit T S 2 B has both input leads a v a i l 
able for use s e p a r a t e l y and p e r m i t s two rese t l ines 
to be employed. It i s e s p e c i a l l y suitable for use with 
U n i v e r s a l Gate type T S 1 6 to give in ter lock act ion . 

T h e recommended a r r a n g e m e n t is as follows: 
If two B i n a r y s tages , type T S 2 B a r e used with the 
U n i v e r s a l Gate type T S 1 6 a s shown in F i g . 1, (page 
two), and both a r e r e s e t as shown, a posi t ive pulse 
fed to P i n 4 on the f i r s t B i n a r y w i l l open the Gate , 
and a s i m i l a r posi t ive pulse fed to P i n 6 on the second 
w i l l c l o s e it . S i m i l a r l y , if r e s i s t o r s a r e added ex
t e r n a l to the units so as to f o r m a potential d i v i d e r 
a c r o s s the H . T . supply at each input, a momentary 
o r continuous shor t c i r c u i t i n g of P i n 4 to ear th on 
Unit 1 w i l l open the G a t e , and a s i m i l a r shor t c i r 
cuit ing of P i n 6 to e a r t h on Unit 2 w i l l c l o s e it. 

Jo in ing P i n 4 on Unit 1 to P i n 6 on Unit 2 gives an 
a r r a n g e m e n t w h e r e the f i r s t pulse r e c e i v e d at the 
joined leads (a f ter reset t ing) c a u s e s the Gate to be 
opened and the second c a u s e s it to be c l o s e d . No 
f u r t h e r pu l ses r e c e i v e d affect the G a t e . 

D imens ions : 

F i g u r e s r e f e r to encased uni ts . 

Weight: 
E n c a s e d : 2 oz. (57 gm). 

4 

5 

B a s e D i a g r a m (McMurdo X P 8 Plug) 

P i n T S 2 A T S 2 B 
1 Output 1 Output 1 
2 Output 2 Output 2 
3 Supply neg. Supply neg. 
4 V T 2 B a s e . Input 1 + 
5 V T I B a s e Set 1 « 
6 Input Input 2 
7 Supply P o s . Supply P o s . 
3 Set 0 • Set 0 • 

• N o r m a l l y Joined to P i n 7 
+ Jo in to P in 6 for n o r m a l 

binary operation. 



Transistorized BINARY UNITS Type TS2A TS2B 

T h e combined gate c i r c u i t d e s c r i b e d can be used to feed Decade Counting 
stages type T S I O , Decade S e l e c t o r s type T S l l , and B i n a r y U n i t s type T S 2 A o r 
T S 2 H used in c a s c a d e . 

INTERLOCKED PULSE-START PULSE-STOP CIRCUIT FOR UNIVERSAL 6ATE T S I 6 

) r ~ f 
T S I t T S 2 B 

STOP 
UNE 

FIG. I 

A P P L I C A T I O N N O T E S : 

(1) T h e r e s e t l ines of B i n a r y Units may be joined to those of Decade U n i t s . 
(2) T h e momentary open-c i rcu i t i ng of P i n 8 to P i n 7 gives a 'Set 0' condition, 

that i s , the co l l e c tor connected to P i n 1 takes up a potential of a p p r o x i 
mate ly half the H . T . and that connected to P i n 2 a potential approx imate 
ly equal to that of the H . T . l ine . 

(3) T h e momentary o p e n - c i r c u i t i n g of lead 5 f r o m lead 7 produces a 'Set 1' 
condit ion, t h a t i s , the co l l ec tor connected to P i n 1 takes up a potential 
approx imate ly equal to that of the H . T . , and that connected to P i n 2 to a 
potential of approx imate ly half the H . T . 

(4) Any number of B i n a r y Units of e i ther type may be connected in c a s c a d e , 
and T S 2 A units may be cascaded with type T S 2 B . 

(5) ( T S 2 A ) T o apply feedback a 820 p F c a p a c i t o r should be connected f r o m 
point of o r i g i n of feedback pulse to pin 4 o r 5 as r e q u i r e d . 

(6) T o ensure c o r r e c t 'Rese t t ing ' , (whether B i n a r y Units a r e used alone o r 
with Decade Uni t s ) a 3. 3 K i l o h m r e s i s t o r should be connected between the 
R e s e t L i n e and Supply Negative. 

I M P O R T A N T : ( E N C A S E D S T A G E S ) 

When attempting t o r e m o v e the c o v e r , it should be noted that the X P 8 t e r 

m i n a l plug is s e c u r e d to the base by four s c r e w s which should not be r e 

moved as they do not s e c u r e the c o v e r to the base . If a stage becomes 

faulty, it should be r e t u m e d to V e n n e r E l e c t r o n i c s L t d . for r e c t i f i c a t i o n . 

Traiaimrlzed BINARY UNITS Typ* TS2A TS2B 

S P E C I F I C A T I O N . 

F R E Q U E N C Y R A N G E : 

T E M P E R A T U R E R A N G E : 

S U P P L Y : 

Random to 30 K . p. p. s . F o r higher frequenc ies 
(up to 1 M . p. p. s ) type T S 2 H F should be used. 

- 1 0 ° C to 5 0 ° C 

l O V D . C . nomina l . S a t i s f a c t o r y operation is 
g e n e r a l l y obtained with suppl ies of 6 - 12 V . 

P O W E R C O N S U M P T I O N : 30 mW with l O V supply. 

I N P U T : P u l s e or s q u a r e w a v e of 4 V peak o r g r e a t e r . 
(Note: T h e stages t r i g g e r on the posit ive edge of 
a pulse , i . e. the leading edge of a posit ive pulse 
o r the t r a i l i n g edge of a negative one). 

Min imum pulse widths: Pos i t ive P u l s e s : Not l e s s than 0. 75 (iS (4V amp) . 
Not l e s s than0.25uS ( l O V a m p ) . 

Negative P u l s e s : 15(i S (4V ampl i tude) . 
3. 5 n S ( l O V a m p l i t u d e ) . 

R i s e t i m e s : Not g r e a t e r than 6 i»S (4V ampl i tude) . 
Not g r e a t e r than 12 mS (5V ampl i tude) . 
Not grea ter than 25 n S ( l O V a m p l i t u d e ) . 

(A l i n e a r rate of r i s e is a s s u m e d in the above). 

I N P U T I M P E D A N C E : 2 K n ( V e r y approx imate ly ) . 
Note: F o r operation by s igna l s of s inewave f o r m , 
the stage should be preceeded by a s h a p i n g a m -
p l i f i e r such as type T S 1 4 . 

O U T P U T : T w o ant i -phase outputs ava i lab le , one from each 
co l lec tor . Min imum D. C . load r e a i s t a n c e = 30 K J J . 

Min imum A. C . load impedance = 2 K n . 

F I N I S H : E n c a s e d units a r e n o r m a l l y suppl ied. 
R e s i n encapsulated units can be made to order . 

C O N N E C T O R : T h e plug mounted on the unit is intended for u s e 
with socket type X S 8 , made by the McMurdo 
Ins trument Company . 



Tronsiitonzcd WIDE BAND AMPLIFIER Type TS3 

l l l l C O M P A N Y R F S F K V F S T H F R I G H T T O M O D I F Y T H E D E S I G N O F A N Y O F I T S 
P R O D U C T S W I T H O U T P R I O R N O T I C E . 

V E N N E R E L E C T R O N I C S L I M I T E D 
K I N G S T O N B Y - P A S S . N E W M A L D E N . S U R R E Y . E N G L A N D . T e l e p h o n e M A L d e n 2442 (9 L i n e s ) 

V E N N E R E L E C T 

I N S T R U C T I O N 

O N I C S L IMITED 

L E A F L E T 

WIDE BAND AMPLIFIER 

r p . T S 3 

Transistoriztd WIDE BAND AMPLIFIER Type TS3 

T h i s a m p l i f i e r has been designed for use 
in appl icat ions where a flat r e sponse over a wide 
frequency range is r e q u i r e d . T h e a m p l i f i e r con
s i s t s o f t w o R . C . coupled stages which m a y b e used 
e i ther s ingly or c a s c a d e d , as the c a s e may be. T h e 
individual s tages a r e flat within 3db f r o m 15 c / s 
to 200 k c / s a n d have a voltage gain of approx imate 
ly 60. With both stages c a s c a d e d the response is 
within 3 db f r o m 15 c / s to 125 k c / s and the voltage 
gain is approx imate ly , 1,000. It should be borne in 
mind that the gains quoted here a r e when feeding 
into a high impedance load and the f igures w i l l 
n e c e s s a r i l y vary depending upon the appl icat ion. 

T w o R. F . t r a n s i s t o r s a r e used and a 
t emperature compensat ion c i r c u i t is employed so 
t h a t t h e stage functions s a t i s f a c t o r i l y up to 5 0 ° C . 
T h i s a m p l i f i e r is ideal for most i n d u s t r i a l app l i 
ca t ions , e s p e c i a l l y where pulse or s q u a r e wave
f o r m s a r e required to be a m p l i f i e d . 

1 .875" 
(48 mm) 

0 . 6 2 5 ' 
(16 m m ) 

Weight: J oz. (21. 5 gm) 

I M P O R T A N T N O T E . 
N O N - E N C A P S U L A T E D S T A G E S . 

When attempting tu remove the c o v e r , it 
should be noted that the X P 8 terminat ion plug 
is s e c u r e d to the base by four s c r e w s which 
should not be removed a s they do not s e c u r e 
the c o v e r to the base . If a stage becomes 
faulty, it should be returned to V e n n e r E l e c t 
ron ic s L i m i t e d for r e c t i f i c a t i o n . 

B a s e D i a g r a m ( M c M u r d o ' X P 8 Plug) 

P i n 

1. Output (stage 2). 
2. Input ( s U g e 2). 
3. Supply negative. 
4. Unused . 
5. Output (stage 1). 

J o i n to P i n 2 tu 
c a s c a d e s tages . 

6. Input (stage 1).' 
7. Supply pos i t ive . 

( l O V nomina l ) . ' 
" E a r t h y " l ine . 

8. Unused . 



Transistorized WIDE BAND AMPLIFIER Type TS3 

A l ' P L I C A T I O N N O T E S : 

(1) S ince the a m p l i f i e r gain extends up to radio f r e q u e n c i e s it 
is e s s e n t i a l to s c r e e n - t h e input lead e f f i c i en t ly . 

(2) S c r e e n i n g between input and output leads must be e f f ic ient 
o t h e r w i s e o s c i l l a t i o n w i l l r e s u l t . 

(3) At the low f r e q u e n c y end of the s p e c t r u m , precaut ions must 
be taken to prevent motor-boat ing w h i c h w i l l o c c u r if the 
power supply has a high i n t e r n a l r e s i s t a n c e . 

(4) If gain is r e q u i r e d of the s a m e o r d e r as that given by the 
T S 3 but o v e r a m o r e r e s t r i c t e d frequency band, then a m 
p l i f i e r type T S 4 should be used . T S 4 is e a s i e r to use as 
it i s l e s s affected by the ef fects detai led in the above notes. 

(5) T h e gains stated a r e m e a s u r e d with the a m p l i f i e r d r i v i n g a 
high impedance { g r e a t e r than 100 K l l ) and these w i l l not be 
obtained if the a m p l i f i e r is used to d r i v e another t r a n s i s t o r 
s tage un le s s an e m i t t e r fo l lower (TS17) is used as an imped
ance c o n v e r t o r . 

T h e output may be taken via a c a p a c i t o r f r o m the c o l l e c t o r 
of the t r a n s i s t o r , or , if a pen r e c o r d e r nr earphones a r e 
to be d r i v e n , the winding may be connected d i r e c t l y in 
p a r a l l e l with the c o l l e c t o r load. If this is done, however , 
the D. C . condit ions w i l l be upset and the t e m p e r a t u r e c o m 
pensation c i r c u i t w i l l be a l t e r e d , p a r t i c u l a r l y if the winding 
r e s i s t a n c e is s m a l l c o m p a r e d with that of the c o l l e c t o r load 
(3. S K Ü ) . T h e m i n i m u m p e r m i s s i b l e value f o r the winding 
r e s i s t a n c e is l O O f l . 

(•) T h e output power a v a i l a b l e is only a few mi l l iwat t s as the 
T S 3 is intended a s a l o w - l e v e l voltage a m p l i f i e r and not as 
a power a m p l i f i e r . 

Transistorized W I D E BAND AMPLIFIER Type TS3 

S P E C I F I C A T I O N . 

S U P P L Y V O L T A G E : 

F R E Q U E N C Y R A N G E : 

V O L T A G E G A I N : 

M A X I M U M O U T P U T : 

P O W E R C O N S U M P T I O N 

I N H E R E N T N O I S E : 

N o m i n a l l y l O V . Unit functions s a t i s f a c t o r i l y with 
suppl i e s of 1. 5V to 12V. 

F l a t within 3 db, 15 c / s to 200 k c / s (s ingle s t a g e ) . 
" " " " 15 c / s to 125 k c / s (two stages 

c a s c a d e d ) . 

Single stage: Approx . 60 for l O V supply. 
T w o s tages : A p p r o x . 900/1000 for l O V supply . 

(Into high impedance load). 

2V R . M . S . with l O V supply. 

15 mW at l O V (each ha l f ) . 

Open c i r c u i t input 6 j iV. 
Short c i r c u i t input 2 pV. 

V a r i a t i o n of G a i n with t e m p e r a t u r e and input ampl i tude . (See below). 

I M P E D A N C E S : 

F I N I S H : 

C O N N E C T O R : 

Input: 2 K n (approx) at 1 k c / s . 
Output: 3 Kfl (approx) at 1 k c / s . 

Unit is mounted in removab le 
p last ic c a s e . 

T h e plug mounted on the unit is intended for use 
with socket type X S 8 , made by the McMurdo I n 
s trument C o m pany. 

VARIATION OF CAIN WITH T E M P E R A T U R E O F T S 3 V A R I A T I O N O F C A I N W I T H I N P U T OF T S 3 

- 3 0 O *30 + 4 0 



Trans/sior/zed 10 Kc/s CRYSTAL O S C I L L A T O R Type TS5 

T H P C C j M P A N Y R F ' S F R V F - S T H E R I G H T T O M O D I F Y T H E D F S I G N O F 
A N Y O F I T S P R O D U C T S W I T H O U T P R I O R N O T I C E . 

V E N N E R E L E C T R O N I C S L I M I T E D 
K I N G S T O N B Y - P A S S , N E W M A L D E N . S U R R E Y . E N G L A N D . T e l t p h o n e M A L d t n 2442 

T S 5 / 6 0 1 0 

ENf^ER ELEC lkoN IC 

I N S T R U C T I 

Transistorized 10 K c / s CRYSTAL OSCILLATOR Type TSS 

T h i s unit provides a t r a p e z o i d a l and a s inewave 
output of high s tab i l i ty . T h e w a v e f o r m s a r e der ived 
f r o m an o s c i l l a t o r c i r c u i t employing two t r a n s i s 
tors and an X Y f l exure quartz c r y s t a l . T h e output 
f r o m the o s c i l l a t o r c i r c u i t is ted to an emit ter 
fo l lower to provide a low s o u r c e impedance. T h e 
la t ter stage provides for some m e a s u m » of gating 
i n a s m u c h a s connexions a r e brought out to the m u l t i -
pin plug so thatthe emi t t er fo l lower is fed when P i n 5 
is joined to P i n 7 but not when there is no connexion 
(except to s inewave , no connection needed, but no 
gating). C o n v e r s e l y , the emi t t er fo l lower is not fed 
when P i n 4 i s joined to P i n 7 but is when they a r e 
o p e n - c i r c u i t e d . T h i s i s a use fu l feature when con
s t ruc t ing t iming equipment. 

T h e t rapezo ida l output f r o m the T S 5 is ideal ly 
suitable for feeding d i r e c t l y to decade o r b inary 
d i v i d e r s or counting c h a i n s . 

A P P L I C A T I O N N O T E S 

(1) Setting up frequency: A n ex terna l 200 p F v a r -
capac i tor should be connected between pins 7 and 
8, and the imit may then be adjusted against a p r e 
c i s i o n s tandard . A l t e r n a t i v e l y a fixed 50 p F c a p 
a c i t o r ipaybe connected in place of the v a r i a b l e . 
T h e nominal a c c u r a c y with this arrangement is 
+ 0. 010%. 

(2) C h o i c e of C r y s t a l s . A s the c r y s t a l is not oven 
contro l l ed , the stage can be supplied with e i ther of 
two M a r c o n i c r y s t a l s . 

(i) A c r y s t a l having a z e r o t emperature c o 
eff ic ient between 40OC and 50OC for high 
t empera ture operat ion. 

10 K c / s CRYSTAL OSCILLATOR 

Trpe T S 5 

J 0. 75" 

/ " ( I Q mm) 

Weight: 10^ oz. (300 gm). 

4 

S 

B a s e D i a g r a m (McMurdo X P 8 plug) 

P i n . 

1. Output ( T r a p e z o i d a l ) 
2. Jo in to P in 1 for s inewave 
3. Supply negative. 
4. Gat ing P i n . Jo in to Pin 7 

for no output. 
5. Gat ing P i n . Jo in to P in 7 

tor output. 
6. Output (S inewave) . 
7. Supply posit ive . " F a r t h y " . 
8. Tuned C a p a c i l j r connexion. 

( I O U p F v a r i a b l e between 
P ins 7 and 8.) 



Transistoriztd 10 Kc/s CRYSTAL OSCILLATOR Type TSS 

( i i ) A c r y s t a l with a z e r o t empera ture co -e f f i c i en t between I 5 0 C and 20OC 
for n o r m a l ambient condit ions. 
F o r frequency to l erances p lease r e f e r to s p e c i f i c a t i o n . 

(3) Gat ing. As prev ious ly mentioned, base connexions a r e a r r a n g e d so that a 
s q u a r e w a v e output is obtained i f P i n 5 i s joined to P i n 7 but not i f these pins a r e 
open-c ircu i ted(provided that no a l ternat ive D . C connexion is ava i lab le f r o m P i n 1 
to P i n 7) . C o n v e r s e l y an output is ava i lab le if P i n s 4 and 7 r e m a i n open-c i rcu i t ed 
but not when they a r c connected together. 

T h e s q u a r e w a v e outpui f rom P i n 1 can be cut off immedia te ly by the above m e a n s , 
but the s inewave output f rom P i n S w i l l have a decay period of two or three c y c l e s . 
(See F i g . 1). 

S inewave may be gated at pins 5 and 7, provided pins 1 and 2 a r e a. c . coupled by 
a c a p a c i t o r of 0. 01 j i F o r l a r g e r . 

E F F E C T OF INTERNAL 

GATING CIRCUIT ON 

SaUARE ANO SINEWAVE 

OUTPUTS. 

THE OVERSWING AND 

DECAY TIME OF THE 

SINEWAVE OUTPUT 

PROHIBITS THE U S E 

OF T H E I N T E R N A L 

GATING FOR SOME 

A P P L I C A T I O N S . 

F I G . I 

I M P O R T A N T N O T E 
N O N - E N C A P S U L A T E D S T A G E S 

When atten pting to remove the c o v e r , it should be noted that the X P 8 t e r 
mination plug is s e c u r e d to the base by four s c r e w s which should not be 
removed as they do not s e c u r e the c o v e r to the base . If a stage becomes 
faulty, it shouldbe returned to V e n n e r E l e c t r o n i c s L i m i t e d for r e c t i f i c a t i o n . 

Transiaorized 10 Kc/s CRYSTAL OSCILLATOR Type TS."; 

C r y s t a l O s c i l l a t o r S e r i a l No: 1 c k tunes with S p F . 

S P E C I F I C A T I O N 

F R E Q U E N C Y : 

T E M P E R A T U R E R A N G E : 

10 k c / s . Adjustable by an e x t e m a l capac i tor to an 
a c c u r a c y dependent upon t empera ture and setting. With 
f ixed 50 p F capac i tor , nominal a c c u r a c y + 0. 01%. 

- 1 0 ° C to 5 0 ° C . 

F R E Q U E N C Y T O L E R A N C E : T S 5 / 1 . 

T S 5 / 2 . 

O U T P U T S : 

G A T I N G : 

S U P P L Y : 

C O N S U M P T I O N : 

FE>nSH: 

2 2 ° C to 3 4 ° C - approx. 
340c to 5 0 ° C - approx. 
1 5 ° C to 2 5 ° C - approx. 
3 0 ° C to 40OC - approx. 

16 parts / m i l l i o n 
3 p a r t s / m i l l i o n 
3 p a r t s / mi l l i on 

16 parts / mi l l i on 

(1) A t rapezo ida l waveform of 7V peak-to-peak a m p 
litude, having a r i s e t ime of approximate ly 10 jiS 
(14 nS for 6V supply, 10 >iS for l O V supply, 8 ;iS for 
12V supply) . T h i s output i s provided v i a an emit ter 
fo l lower to give a source impedance of approx imate 
ly eOOn but the m i n i m u m load is 2. 2 K D . T h e t r a p e 
zoidal output i s ideal ly suitable for feeding d i rec t ly to 
a Decade . 
(2) A s inuso ida l output is a l so ava i lab le , the waveform 
being present a c r o s s a tuned c i r c u i t . nd there fore 
having a v e r y good waveshape. T h e amplitude of the 
s inewave is 5.6V peak-to-peak on open c i r c u i t and 
2. 8V peak-to-peak when fed into a load of 18 K " . T h e 
m i n i m u m p e r m i s s i b l e load is 18 K f l t o maintain a good 
waveshape . 

See Appl icat ion Notes. 

6V to 12V (lOV nominal ) . 

90 mW at lOV. 

T h e unit is encapsulated in r e s i n with the exception of 
the c r y s t a l which i s mounted on a B7G plug in base. 

C O N N E C T O R : T h e plug mounted on the unit is intended for use with 
socket type XS8 made by the McMurdo Instrument C o . 



Tramiitonzed SELECTOR GATE (Schmitt Trigger Suge) Type TS6 TS6A 

T H F C O M P A N Y R F S E R V E S T H E R I G H T T O M O D I F Y T H E D E S I G N O F 
A N Y O F I T S P R O D U C T S W I T H O U T P R I O R N O T I C E . 

V E N N E R E L E C T R O N I C S L I M I T E D 
K I N G S T O N B Y - P A S S , N E W M A L D E N , S U R R E Y . E N G L A N D , T e l t p h o r e M A L d e r 2'442 (9 L i n e s ) 

V E N N E R E L E C T R O N I 

I N S t f t U C T I O N L E A F L E T 

Transistorized SELECTOR GATE 

(Schmitt Trigger Stage) 

Txpe T S 6 T S 6 A 

Tronsistorized SELECTOR GATE (Schmitt Trigger Stage) 

Type TS6 TS6A 

T h i s unit is b a s i c a l l y a two t r a n s i s t o r 

Schmit t t r igger c i r c u i t . T h e operation is such 

that the state of the c i r c u i t depends on the d. c . 

l e v e l of input. When the input is below the t r i g 

ger l eve l the c i r c u i t r e m a i n s in the "res t" condi

tion with V T I cut off and V T 2 conducting. (S ee 

d i a g r a m on back page). When the input r i s e s above 

this l e v e l the c i r c u i t swi tches to the other condi

tion with V T I conducting and V T 2 cut off. It w i l l 

r e m a i n in this state unti l the input once more fa l l s 

below the t r igger l eve l when it w i l l r e se t to the 

r e s t condition. 

T h e input voltage at which the c i r c u i t 

t r i g g e r s to the " O F F " condition is s l ight ly lower 

than that at which it t r i g g e r s to the " O N " condition. 

I M P O R T A N T N O T E . 

1. 125" 
(28. 6 m m ) 

N O N - E N C A PSU L A T E D S T A G E S . 

When attempting to remove the cover , 
it should be noted that the X P 8 terminat ion plug 
is s e c u r e d to the base by four s c r e w s which should 
not be removed as they do not s e c u r e the c o v e r to 
the base. If a stage becomes faulty, it s h o u l d 
be returned to V e n n e r E l e c t r o n i c s L i m i t e d , for 
r e c t i f i c a t i o n . 

1.875 
(48 mm) 

0. S25" 
(16 m m ) 

Weight: | oz. ( 2 1 . 5 gm) 

B a s e D i a g r a m (McMurdo .XP8 Plug) 

P in No, 
1. Output 1. Neg. going. 
2 . Output 2 . P o s . going. 
3. Supply negative. 
4 . Input "2 ( T S 6 A ) . 
5. Jo in to P i n 7 on T S 6 A * 

(Use Input 2 ) . 
6. Input 1. 
7 . Supply P o s . ( earthy) , 
8. Not used . 

• T o reduce input d i f f e r e n t i a l . 



Transistorized S E L E C T C R GATE (Schmitt Trigger Suge) Type TS6 TS6A 

A P P L I C A T I O N N O T E S . 

(1) T w o output.s a r e a v a i l a b l e . Output 1 is negative going when t r iggered to 
the "ON" condition; Output 2 is pos i t ive going when t r iggered to the " O N " 
condition. Output 1 should be used whenever poss ib le . as this has the 
more rapid swi tching act ion . 

(2) T w o vers ions o f t h e stage a r e ava i l ab l e : T S 6 and T S 6 A . Both units have 
identical bas ic c i r c u i t s , Init the T S 6 A has connexions ava i lab le at the base 
to enable the voltage d i f f eren t ia l betweenthe ' O N ' and ' O F F ' t r i g g e r l eve l s 
to be reduced. (See Spec i f i ca t ion) . 
T h e impedance of the input s o u r c e should be kept as low as poss ib l e . With 
the lower d i f f e r e n t i a l connexion o f t h e T S 6 A it should not exceed 10 K J I . 

(:i) Due to the rapid change in c i r c u i t condit ions, when the stage i s t r i g g e r e d , 
the output is ideal for t r igger ing B i n a r y and Decade U n i t s . T h e advantage of 
the T S 6 over the s tandard pulse s h a p e r is that a s h a r p output is produced for 
even the s lowes t rate of change of the input. 

Hy using a T S 6 as a s h a p e r between the output of a photohead type T S 1 2 and 
the input of a decade counter, the decade w i l l r e g i s t e r the number of t i m e s 
the light beam to the photohead is broken no matter how s lowly this is done. 

T h e T S 6 can a l so be used in most appl icat ions where it is n e c e s s a r y to p r o 
duce a rec tangu lar wave form from some other per iodic w a v e f o r m . It may 
a l so be employed in the output c i r c u i t of a Decade S e l e c t o r type T S l l (for 
further d- ta i l s r e f e r to Ins truct ion L e a f l e t T S l l ) providing pin 8 is c o n 
nected to pin 7. ( P i n 8 is shown as not used in the l i s t of pin numbers on 
the front page). 

(4) When sett ing up the stage it is n e c e s s a r y to ensure thatthe c o r r e c t poten
t i a l o c c u r s at the input to the T S . 6. If d. c . coupling to the previous stage 
is to be employed, then a potential d i v i d e r a c r o s s the previous output, 
with the T S . 6 input tapped in at the appropr ia te point, can be used . If a . c . 
coupl ing is used and the s i g n a l ampli tude is insuf f ic ient to al low the input 
of the T S . 6 to be grounded, then a potential d i v i d e r a c r o s s the supply l i i e s 
can be used to br ing the input potential to near the t r igger ing l e v e l . In 
this c a s e it should be r e m e m b e r e d that the effect ive impedance presented 
to the s o u r c e w i l l be the input impedance of the T S . 6 in p a r a l l e l with t h é 
ef fect ive impedance of any bias ing s y s t e m used . 

Transistorized SELECTOR GATE (Schmitt Trigger Suge) Type TS6 TS6A 

S P E C I F I C A T I O N 

T S 6 A is now n o r m a l l y supplied as s tandard 

T R I G G E R I N G T S 6 : ' O N ' - 3 . 5V to - 2 . 5V ' O F F ' - 2 V to -3 . OV I lOV 
P O T E N T I A L S : I supply 

T S 6 A : ' O N ' - 1 . 2 V to - 1 . 8 V ' O F F ' - I V to -1 . 6 V J (at 250C) 

(Connect pins 5 and 7 together and use Input 2 - P i n No. 4) 

D I F F E R E N T I A L S : 

S U P P L Y : 

T S 6 
T S 6 A : o ; 2 v } ^ ° ^ ^ " P P ' y ' * ' 2 ^ ° * ^ > 

6 V to 12V ( l O V nominal) 

T E M P E R A T U R E : - 1 0 ° C t o + 5 0 ° C . 

C O N S U M P T I O N : 2 m A V T I on 

F R E Q U E N C Y : 

3 m A V T I off ( tr iggered) 

30 k c / s m a x i m u m . 

lOV supply. 

I M P E D A N C E : Input: 5 K J I Output: 4 . 7 K J I -

Note: T h e input s o u r c e impedance should be kept as low as 
poss ib le . (With the lower d i f ferent ia l connexion of the T S 6 A 
it should not exceed 10 K f l . ) 

F I N I S H : Unit mounted in removable p last ic c a s e . 

C O N N E C T O R : T h e plug mounted on the unit is intended for use with socket 
type XS8 made by the McMurdo Instrument Company. 

T S 6 A / 6 0 1 2 



Tramntor DECADE UNIT Type TSIO/S 

-Ott .wt two— T»n ^ > to Pn co-mtMOmi on • PLUB W.. 

D E C A D E U N I T T y p e T S 10/5 

T H F C O M P A N Y R E S E R V E S T H E R I G H T T O M O D I F Y T H E D E S I G N O F 
A N Y O F I T S P R O D U C T S W I T H O U T P R I O R N O T I C E . 

V E N N E R E L E C T R O N I C S L I M I T E D 
K I N G S T O N B Y - P A S S . N E W M A L D E N . S U R R E Y . E N G L A N D . T e l e p h o n e M A L d e n 2442 (9 L i n e s ) 

V E N N E R E L E C T R O N I C S L IM ITED 

I N S T R U C T O N L E A F L E T 

Transistor DECADE UNITS 

T y p . T S I O T S I 0 / 5 
S T A N D A R D and M F . 

Transistor 

DECADE UNITS Types TSIO TSIO/S TSIO/SMF 

T h e V e n n e r Decade Unit has been deve l 
oped to fu l f i l a need for a fundamental ly stable 
d i v i d e - b y - t e n a n d / o r counter stage w h i c h i s thor
oughly r e l i a b l e , is s m a l l in s i z e and has a low 
power consumption. It has a potential l i fe f a r 
g r e a t e r than any va lve operated Decade . 

Although the stage is subjected to negl ig
ible in terna l heating, t emperature compensat ion 
has been incorporated in the c i r c u i t des ign. T h e r e 
i s some fa l l off in m a x i m u m frequency response 
at high ambient t e m p e r a t u r e s , however . (See 
spec i f i ca t ion ) . 

T h e units dealt with in this ins truct ion 
leaf let a r e sui table for m a x i m u m operating f r e 
quencies of 30 k c / s ( T S . 10 and T S l O / 5 ) and 
100 k c / s ( T S i 0 / 5 M F ) . F o r higher frequenc ies 
(up to 1 M c / s ) type T S 1 0 / 5 H F should be used. 
( T h i s stage is the subject of a s epara te ins truct -
ion leaf le t ) . 

T h e V e n n e r Decade Unit cons i s t s of four 
B i n a r y s tages with feedback incorporated to r e 
duce the natural count of s ixteen to ten. In a d 
dit ion, a l l Decades of recent manufacture 
incorporate an emi t t er fo l lower output stage. 

Unit T S l O / 5 o r T S 1 0 / 5 M F has an addit
ional lead brought out to pin 4, so that it may a l so 
be used as a d i v i d e - b y - f i v e stage. T h e lat ter 
type of unit is now n o r m a l l y supplied a s s tandard . 

F o r appl icat ions where a s c a l e - o f - s i x 
teen d iv ider is r e q u i r e d , the Decade S e l e c t o r , 
T S . 11 should be employed. 

0 . 7 5 

(19 mm) 

Weight: 

encased: 5^ o z s . (150gm) 
encapsulated: 11^ o z s . ( 3 2 5 g m ) 

B a s e D i a g r a m (McMurdo X P 8 plug) 

P i n . 
1. Output. 
2. M e t e r + (Counter only) . 
3. Supply negative. 
4. Input ( ^ 5) T S l O / 5 only) . 

5. R e s e t 9. ( n o r m a l l y join 
to P i n 7). 

6. Input ( .^10) . 

7. Supply posit ive ( E a r t h y ) . 
8. R e s e t 0. ( N o r m a l l y jo in 

to P i n 7) . 



Transistor D E C A D E UNITS Types TSIO TSI 0/5 TSIO/SMF 

T h e connexions a r c 

shown in F i g . 5, the 

potent iometers being 

for z e r o se t t ing . P i n 2 

is connected v ia r e s 

i s t o r s to each E c c l e s -

J o r d a n s tage s o that if 

the m e t e r i s connect 

ed between it and a 

potent iometer w i r e d 

a c r o s s the supp ly . a 

d i s c r e t e "step" i n 

c r e a s e in c u r r e n t oc 

c u r s for each input 

pulse . T h i s o c c u r s 

for 1-9 p u l s e s but the 

tenth c a u s e s a " c a r r y " 

pulse to be produced 

and the m e t e r c u r r e n t 

suddenly f a l l s to z e r o . A m e t e r c a l i b r a t e d 0 - 9 w i l l thus indicate the count at 

each Di 'cade . I f t h e input is too fast for the m e t e r to fo l low, the needle r e 

mains a l 1.' unt i l the t r a i n of pulses has ended, when the needle w i l l take up a 

posi t ion c o r r e s p o n d i n g to the c u r r e n t c a u s e d to p a s s by the l a s t input pu l se . 

T h e m e t e r should have a F . S. D, of 500m A o r l e s s . 2 5 0 u A m e t e r s a r e v e r y 

su i tab le as r e g a r d s e l e c t r i c a l and m e c h a n i c a l c o n s t r u c t i o n and m e t e r s downto 

50.1 A may be used if r e q u i r e d . T h e c a s c a d i n g of the units is c a r r i e d out a s for 

the d i v i d e r app l i ca t ion . ( N O T F : A s t a b i l i z e d power supply is d e s i r a b l e for 

c o u i i l e r a p p l i c a t i o n s ) . 

: i . I N P U T W A V E F O R M (See a l s o S p e c i f i c a t i o n ) . 
A s p r e v i o u s l y mentioned, the input should take the f o r m of s q u a r e w a v e 

o r p u l s e s of r e c t a n g u l a r shape , the r i s e t ime being a s s h o r t a s p o s s i b l e . With 

pulse w a v e f o r m s , pos i t ive pu l ses g ive the most r e l i a b l e operat ion . 

If a shaping a m p l i f i e r is not used to p r e c e d e the f i r s t decade s tage , the 

i .V'Jt ampl i tude must be se t c a r e f u l l y , but one se t t ing in the range of 0. 4 V s * a n d 

U . 8 V S w i l l be s a t i s f a c t o r y o v e r the whole f requency r a n g e . (• supply vo l tage) . 

A s h a p i r i g a m p l i f i e r , type T S 1 4 is a v a i l a b l e which w i l l a c c e p t w a v e f o r m s 

of s q u a r e , s i n e o r pu l se shape having ampl i tudes between 0 . 5 V - l O V peak. 

In Ih i s c a s e , inputs v a r y i.ig in ampl i tude w i l l feed the decade c o r r e c t l y o v e r the 

wruiU' fi-etiuencv range . 

T h e t r a p e z o i d a l output f r o m V e n n e r c r y s t a l o s c i l l a t o r units types T S S 

anil TS2.") is en i inent ly su i tab le fur d r i v i n g decade s tages without s h a p i n g , tut 

tiie uutput f r u m t h e I , OUU c / s L - C O s c i l l a t o r type T S I i s not s u i t a b l e f o r d i r e c t 

a p p l i r a t i i m tu d e c a d e s . 

SC*L€ / 
SET / . 

1 6 
4 O 

2 fl 7 

^ ;_IO VOLT 

''I BATTERY 

RESET TO 
NtNE 

Fii;. 5. 

A unit employed as a counter. Here the meter acts as an indicator 
ol' the total count. Tile only additional components required are shown. 
When in operation the meter will move across the scale one " step" for 
each input pulse. 

S P E C I F I C A T I O N . 

F R K Q U E N C Y R A N G E : 

S U P P L Y : 

T E M P E R A T U R E : 

(Note: 

I N P U T : 
Min . pulse widths . 

M E T E R : 

T S . 10, T S l O / 5 . 

Random to 30 k c / s . 

6 - 1 2 V ( l O V n o m i n a l ) . 

- 1 0 ° C to + 5 0 ° C . 
U p p e r f requency l i m i t 
f a l l s to 20 k c / s a t 4 0 ° C 
and to 10 k c / s at 5 0 ° C ) . 

4 - l O V pulse o r s q . w a v e . 
0. 5 iiS posi t ive going. 
30 !'.S negative going. 

250 , l A c a l i b r a t e d 0 -9 . 

T S l O / 5 M F . 

Random to 120 k c / s . 

6 - 1 2 V ( l O V nomina l ) . 

- 1 0 ° C to + 5 0 ° C . 
(Upper frequency l i m i t 
is mainta ined o v e r the 
whole of this temp, range) . 

4 - l O V pulse o r s q . wave . 
0, 2ti S pos i t ive going. 
3 ! j S negative going. 

250 nA c a l i b r a t e d 0 -9 . 

C O N S U M P T I O N : ( S c a l e r ) 
( C o u n t e r ) 

I M P E D A N C E S : (Input) 

(Output) 

ISO mW 200 mW 

200 mW 220 mW 

2 K r 

1 K 

180 mW 1 l O V supply . 

200 mW ) 

2 K ^ approx imate 

1 IC) f i g u r e s . 

A S S O C I A T E D S T A G E S : 
Shaping A m p l i f i e r : T S . 14 T S . 14 

U n i v e r s a l Gate : T S . 16. T S . 16 

B i n a r y S tages : T S 2 A . 2 B . T S 2 B / H F 
Rese t t ing U n i t s : T S 1 3 , T S 3 2 . T S 1 3 , T S 3 2 . 

O U T P U T : A pulse is a v a i l a b l e f r o m each decade unit for inject ion into a fol lowing 
unit if f i t ted. No shaping a m p l i f i e r is n e c e s s a r y betwee.i s t a g e s . 

R E S E T T O Z E R O : T h e m o m e n t a r y operat ion of a pushbutton o r r e l a y break ing n o r 

m a l l y c l o s e d contacts w i l l r e s e t a l l s tages to z e r o . A I K ^ to 3K'' r e s i s t o r should be 

connected f r o m P i n 8 to P i n 3 i f s e v e r a l T S . 10 o r T S . 2 units a r e u s e d . ( N u m b e r 

of s tages i m m a t e r i a l ) . A c o n t a c t l e s s e l e c t r o n i c r e s e t unit , type T S . 32 is a v a i l 

ab le , capable of r e s e t t i n g decade and b inary s tages in l e s s than 4 'S . 

R E S E T T O N I N E : T h e m o m e n t a r y operat ion uf a pushbutton o r r e l a y breaking n o r 

m a l l y c l o s e d contacts w i l l r e s e t a l l s tages to nine. ( F o r ease of adjustment of 

" s c a l e sot" c o n t r o l in counter a p p l i c a t i o n s ) . 

F I N I S H : S tandard: E n c a s e d . (Unit can be encapsulated in r e s i n ) . 

C O N N I ' X I O N S : T h e plug mounted on the unit is intended for use with soc ket t v p , ' X S a 

made by the M c M u r d o I n s t r u m e n t C o m p a n y . 



Tramiuor D E C A D E UNITS Types TSIO TSIO/S TSIO/SMF 

A P P L I C A T I O N N O T E S . 

1. u s i - AS A n i v i f ) i : R . 

When the stage is used p u r e l y as a d i v i d e r a l l that i s r e q u i r e d i s a D. C . 
su|)|)ly of hetw.'en l a n d I I V (whieh dues not need to be s t a b i l i z e d ) and Uniting 
w i r r s l,.-tweLMi th.- p ins . (See F i g . 1). T h e input should talte the f o r m of a s q u a r e 
wavi- .)!• pu l ses uf r e c t a n g u l a r s h a p e . It w i l l be noted that in th i s d i v i d e r a p p l i -
I ati . in IJin 2 i s nut e m p l u y e d . In fact , th i s connexion i s prov ided to p e r m i t m e t e r 
ind ica l iun if the s tage is used a s a c o u n t e r . T h e n o r m a l output w a v e f o r m which 
UI I UI S at P i n 1 is shown in d i a g r a m . T h i s w a v e f o r m i s idea l l y su i tab le f o r c o n 
nect ing tu the input uf anuther Decade Uni t . No shap ing a m p l i f i e r is r e q u i r e d 
belween units and a " c a r r y " pulse w i l l c o r r e c t l y index the next D e c a d e even 
lliough the supply voltage m a y v a r y between wide U m i t s . 

D e c a d e s uf d i f f e r e n t types , i . e . T S . 10, T S l O / 5 , and T S 1 0 / 5 M F and 

b i n a r y s tages c a n a l l be c a s c a d e d together , no s p e c i a l precaut ions being r e q u i r e d . 

Note: T S . 10 o r T S 1 0 / S w i l l nut d r i v e T S 1 0 / S M F . 

- ^ 1 'J 

F I G . 2. 

1 

T h e connexions r e q u i r e d when s e v e r a l d i v i d e r s a r e used in c a s c a d e a r e 
shown in F i g . 2. P o w e r supply r e q u i r e m e n t s a r e modest and the a s s e m b l y of 
s e v e r a l units to f o r m a d i v i d e - l ) y - h u n d r e d o r d iv ide by 1000 c h a i n i s e x t r e m e l y 
s i m p l e s i n c e inter- l in l<ine o f t h e socket pins is a l l that i s r e q u i r e d . 

liSI-' AS A C O U N T l - ' U . 

I 'or c o u n t e r app l i ca t ions u s e is 
made uf the " s t a i r c a s e " w a v e f u r n i w h i c h 
IS presen t at P i n 2 ( see f ig . 3), f u r u p e r -
a t i n g a m e t e r a s an i n d i c a t o r . and the 
n o r m a l outp'.'t w a v e f o r m which o c c u r s at 
I'ii i 1 ( see (in. t ) . T h e la t t er used a s a 
" c a r r y " (lulse » i l l c o r r e c t l y index the 
next c ouiUer s tage , w h e r e two o r m o r e 
decades a r e i -ascaded. 

Sun *>c ««vd'onii amUbk Ouiptii waixlofm ivwUNi-
» Pin 2. »1 1-

Transistor D E C A D E UNIT Type TSIO/SMF 

D E C A D E U N I T T y p e T S 1 0 / 5 M F 

I M P O R T A N T N O T E . 

N O N - E N C A P S U L A T E D S T A G F S . 

When attempting to remove the c o v e r , it 
should be noted that the .XP8 t e r m i n a t i o n plug is 
s e c u r e d to the base by four s c r e w s which should 
not be removed as they do not s e c u r e the c o v e r 
t ö l h e base . I f a stage becomes faulty, it should 
be r e t u r n e d to V e n n e r E l e c t r o n i c s L i m i t e d for 
r e c t i f i c a t i o n . 



Transistor DECADE SELECTOR UNIT Typ«s T S l l T S I I / M F 

FIG. 5. 

T H E C O M P A N Y R F S E R V E S T H E R I G H T T O M O D I F Y T H E D E S I G N O F 

A N Y O F I T S P R O D U C T S W I T H O U T P R I O R N O T I C E . 

V E N N E R E L E C T R O N I C S L I M I T E D 
K I N G S T O N B Y - P A S S . N E W M A L D E N . S U R R E Y , E N G L A N D . T t l e p h o r e M A L d e n 2442 

T S l l / 6 0 0 8 

I N S T R U C T O N L t A K I 

Transistor 

DECADE SELECTOR UNIT 

TSll TSII "̂  

Transistor DECADE SELECTOR UNIT Types T S l l T S I I / M F 

T h e s e units have the s a m e bas ic c i r 
cuits a s the Decade C o u n t e r s , types T S I O and 
T S I O / M F but, in addition a l l t r a n s i s t o r co l l ec t 
ors a r e brought out to pins on the base , n e c e s s i 
tating two 8-pin plugs. 

T h e Decade Se l ec tor is intended to per 
f o r m a function s i m i l a r to that of a Dekatron tube 
but in addition the plug connexions have been 
a r r a n g e d so that the four binary stages may be 
used without feedback to give a s c a l e - o f - s i x t een . 

By using T S l l type units in conjunction 
with ten-posi t ion s e l e c t o r swi tches and a l so in 
conjunction with the Se lec tor Gate type T S S , it i s 
poss ible to s e l ec t an output pulse at any predeter 
mined count. 

T h u s the T S l l is of use in "batchcounting" 
appl icat ions and a l so for the operation of " l e s s 
than m i n i m u m " or "more than m a x i m u m " count 
a l a r m c i r c u i t s . A fur ther appl icat ion is to d r i v e 
power read-out stages for operation of optical i n 
line digi ta l indicators and print-out dev i ce s . 
A P P L I C A T I O N N O T E S . 
1. U S E A S A C O U N T E R O R D I V I D E R . 

T S l l and T S I 1 / M F units can be used a s 
counters and d i v i d e r s i n e x a c t l y the s a m e way as 
T S I O and T S I O / M F units . Input s igna l and power 
r e q u i r e m e n t s , and t empera ture and frequency 
l imitat ions a r e ident ica l . 

If it is d e s i r e d to use the stage as a s c a l e 
of s ixteen then the output should be taken from 
Plug B, P i n 8. If it is r equ ired to convert the 
T S l l to a s c a l e - o f t e n , then a 1000 p F c a p a c i t o r 
should be connected between P i n 1 on P lug A and 
P i n 7 on Plug B and a second 1000 p F capj ic i tor 
should be connected between Pin 4 on Plug A and 
P i n 7 on P lug B . T h e output should be talen 
from P i n 8 on Plug B as before. 

WeUht: 
encased: 5 i oc« . (ISOgm) 
encspsulated: 11} osa. (32SgiD) 

Base D l s f r s m (Tvo McMurdo XPS plufs 
on L 5 9 3 " Centres) 

Base Connexions 

Pin Wo. 
( 1 Base of VT> 
( 2 Meter ->-
( 3 Supply Negstive 

4 Base of VT4 
5 Reset 9 

( 6 Input 
( 7 Supply Pi-sitlve (Earthy) 
( 9 Reset O 

Pluf A 

Pin No. 
n~Colle<:tor of V T l 
( J 

>lui I 
(S 

( 6 
( 7 
( 8 

V T : 

VT3 
VT-1 

VT5 
VT5 
V T - ! 

vrs 



Transistor D E C A D E S E L E C T O R UNIT Types T S l l T S I I / M F 

PL-ad-uut ind ica tor of the Count ing I n s t r u m e n t s type, or to d r i v e a p r i n t e r . 
In o r d e r to do this a diode m a t r i x , a r r a n g e d for negat ive -go ing output 
is interposed between the T S l l and a s e r i e s of I n d i c a t o r output s tages 
type T S 3 4 . the T S 6 Gate Stages being d i s p e n s e d with, T n e T S 3 4 c o m 
p r i s e s two a m p l i f i e r units ino.ne hous ing , so that a total of f ive units is 
r e q u i r e d p e r decade . T h e c i r c u i t a r r a n g e m e n t is shown in F i g . 2. 

I N P U T P U L S E S 

( V I A T S I 4 

S H A P E R I F 

N E C E S S A R Y ) 

F I G . L 

0, 
U N I T S 

T . S . I I T S . I I T . S . I I T S . I I 

5 

TS.6 

T E N S 

T.S.6 

: 3 ~ 

R E S E T T O 

TS. I l's 

C O N T A C T S 

( R E L A Y T . S . 2 A 

O U T P U T 

P U L S E 

"^^"•^ll r-l 

i T . S . 1 7 -

T . S . 6 • 5 T . S . 1 7 T . S . 6 
y 

• 5 T . S . 1 7 

I P U L S E P E R 53 I N P U T 

P U L S E S 

R E S E T 

Z E R O 

T h e output c i r c u i t of each 
i / T S : i 4 .Ampl i f i er i s shown i n 
F i g . 3 . S ince the ind ica tor l a m p 
load is n o r m a l l y too great for the 
s t a b i l i z e d power supply used to 
operate the counting c h a i n , an 
independent D . C . supply of up 
to 6 volts is employed f o r t h e 
e x t e r n a l load c i r c u i t . Note that 
the c u r r e n t is l imi t ed to 300 mA 
p e r c h a n n e l . 

- l O V O -

L A M P 

I 

ov.o— 
FIG . 3 . 

T.S . I I 

1 ' 

1 

\ T . S . 3 4 T .S . I I 

1 ' 

1 

\ T . S . 3 4 

o -

L A M P S 

S U P P L Y 

(6 V. DC. 

M A X ) 

O-t-

• - 4 V. 

: A P P R O X . 

Ï T S . 3 4 O U T P U T C I R C U I T 

Transistor D E C A D E S E L E C T O R UNIT Types T S l l T S I I / M F 

4. B I N A R Y C O D E D D E C I M A L R E A D - O U T . 

T h e c i r c u i t a r r a n g e m e n t is shown in F i g . 4 . Note that the 
2nd, 4th, 6th and 8th c o l l e c t o r s in the T S l l d r i v e T S 9 D . C . r e l a y 
s tages , the contacts of the l a t t e r being used to prov ide the b inary 
output. T h e contact i n t e r - c o n n e x i o n s c o r r e c t f o r t r u e b i n a r y output 
on "8" and "9". O p e r a t i o n i s d i r e c t on units 0 to 7 i n c l u s i v e , but on 
outputs "8" and "9", the fo l lowing would be obtained : -

Outputs 1 2 4 8 
"8" 0 1 1 1 
"9" l l l l 

With the contact connexions shown outputs "2" and "4" a r e 
not obtained i f the outpi t "8" contacts a r e operated so that the c o r r e c t 
outputs of 0001 and 1001 on "8" and "9" r e s p e c t i v e l y a r e obtained. 
S P E C I F I C A T I O N . 

A p a r t f r o m the s p e c i a l base connexions , and the o m i s s i o n of 
the i n t e r n a l feedback c a p a c i t o r s , units T S l l and T S l l / M F c o r r e s p o n d 
to the s t a n d a r d D e c a d e units types T S I O and T S I O / M F . R e f e r e n c e 
should t h e r e f o r e be made to the I n s t r u c t i o n L e a f l e t for T S I O / l O M F 
units for c i r c u i t , operat ing co.nditions. e tc . 
F I N I S H : Unit a v a i l a b l e mounted in r e m o v a b l e p l a s t i c c a s e or encap

s u l a t e d . 
C O N N E C T O R : T h e plugs mounted on the unit a r e intended for use 

with socke t type X S 8 made bythe M c M u r d o Instrume.-it C o . 

T S . I I D E C A D E S E L E C T O R ( S C A L E - O F - 1 0 ) 

F I G . 4 . B I N A R Y C O D E D D E C I M A L " R E A D O U T . 



Transistor D E C A D E S E L E C T O R UNIT Types T S l l T S I I / M F 

1 I k - rj |ji .Tatiun w i l l now he as p e r I n s t r u c t i o n L e a f l e t f o r T S I O 

s t a g e s . 'I'he h igher frequency unit type T S l l / M F c a n be conver ted to 

a s c a l e - i i r - t r n in a s i m i l a r m a n n e r except that a c a p a c i t o r of 2 2 0 p F 

•shoul 1 he used in the f i r s t posit ion with a c a p a c i t o r of 1 2 0 p F in the 

seeond pos i t ion . 

2. USI- A S A S | - L l - : C ' l - O R . 

T h e addi t ional [Uug R c a r r i e s the output f r o m the c o l l e c t o r s of 

eac l i liinai'y s tage , Hin 1 being connected to the c o l l e c t o r of the f i r s t 

t r a n s i s t o r . P i n 2 to the c o l l e c t o r o f t h e s e c o n d t r a n s i s t o r , and s o on. 

In o r d e r to use the stage a s a s e l e c t o r , t h e r e f o r e , e a c h c o l l e c t o r pin 

shcjuld Ije taken v i a a diode t o a ten posi t ion s w i t c h with pos i t ions n u m b e r e d 

o-'t. T h e s w i t c h w i p e r i s connected to a s e l e c t o r gate, type T S 6 , f r o m 

W h ich an output pulse is obtained. T h e e x t e r n a l w i r i n g a r r a n g e m e n t i s 

shown in F i g , .). With the diodes connected a s shown, pos i t ive -go ing 

pulsi'.- a r e obtained fron) the T S l l . 

T h e operat ion of the c i r c u i t is s u c h that i f one Decade was 

used ami the s w i t c h be set to Pos i t i on :i, then a n output pulse wouldbe 

obtained I'rom the S e l e c t o r Gate when t h r e e input pu l ses had been fed to 

the S e l e c t o r although the s t a n d a r d output pu l se would be obtained a f t e r 

len input pu l ses iiad been r e c e i v e d . In this way , i f two D e c a d e S e l e c t o r 

s tages w e r e c a s c a d e d a c a r r y pulse would be produced a s w i t h t h e D e c -

ade C o u n t e r T S U I . I f a s econd s w i t c h was employed and a s e c o n d S e -

l ee tor G a t e , t h e n a n output pulse would be r e c e i v e d f r o m the f i r s t a f ter , say , 

the thirri innut pulse (if the s w i t c h w e r e se t to 3 ) but a c a r r y pulse would 

ue fed e v e r y ten p u l s e s . T h u s , if the s e c o n d s w i t c h w e r e set to, s a y , 

.1 then an uutput pu l se would only be obtained f r o m the second S e l e c t o r 

Gat.- a f t e r .in pu l ses had been fed in . If the outputs f r o m both S e l e c t o r 

C:at.-s w e r e combined i n a t h i r d S e l e c t o r G a t e , then a s ing le pu l se would 

be obtaiiie.l a f t e r j.i p u l s e s . S e v e r a l s tages may be c a s c a d e d and 

s u i t e l i e s n'uy thus i)e se t to any d e s i r e d n u m b e r . T h e s y s t e m is i l l u s -

trat.-d in l-'ig. 1 w h i c h is a iMsic c i r c u i t for a s i m p l e Batch ing C o u n t e r 

fit- a l t . - m a t e batching. S i n c e the T S l l s tages a r e r e s e t to z e r o i m m e d -

iat . - l \ upon r e c e i p t o f a n output pulse f r o m the t h i r d S e l e c t o r G a t e , then 

the pi-iiu-ipli' can a l s o be emuloyed for f r e q u e n c y d i v i s i o n b y a l m o s t a n y 

• l e s i r . -d r a t i u . F i g . 1 in fact dep ic t s a s c a l e of 5 3 d i v i d e r . 

3 . t ) P F ; R A T I O N O F O P T I C A L I N - L I N E R E A D O U T . 
T h e T S l l units a r e used when it i s d e s i r e d to obtain a 1 0 - l i n e 

.-output t'runi e a c h decade in o r d e r to operate the l a m p s in a n i n - l i n e 

Transistor D E C A D E S E L E C T O R UNIT Types T S l l T S I I / M F 

TS l l (SCALE-OF- IO) 
la i> SB w w M n •» 

l i 
4 S 

L A M P S . 

F IG . 2 . T S l l WITH OlOOE MATRIX FOB IO LINE OUTIVT 

WITH INDICATOR OUTPUT STAGES . 

I I V I P O R T A N T N O T E . 

N O N - E N C A P S U L A T E D S T A G E S . 

When attempting t o r e m o v e the c o v e r , it 
should be noted that the .XP8 t e r m i n a t i o n plug is 
s e c u r e d to the base by four s c r e w s w h i c h should 
not be r e m o v e d a s they do not s e c u r e the c o v e r 
to the I jase . If a stage becomes faulty, it should 
be r e t u r n e d to V e n n e r E l e c t r o n i c s L i m i t e d for 
r e c t i f i c a t i o n . 



Transistonzed PULSE SHAPER Type T S M 

T H E C O M P A N Y R E S E R V E S T H E R I G H T T O M O D I F Y T H E D E S I G N O F 
A N Y O F I T S P R O D U C T S W I T H O U T P R I O R N O T I C E . 

V E N N E R E L E C T R O N I C S L I M I T E D 
K I N G S T O N B Y - P A S S . N E W M A L D E N . S U R R E Y . E N G L A N D . T e l e p h o n e M A L d e n 2442 

Transistorized PULSE SHAPER 

Type TS I 4 

Transistorized PULSE SHAPER Type TSI4 

T h e pulse s h a p e r type T S 1 4 has been 

designed to produce an output pulse sui table for 

feeding b inary or decade units , up to a frequen

cy of 100 k c / s , f rom a wide v a r i e t y of input 

w a v e f o r m s . 

T h e c i r c u i t c o n s i s t s b a s i c a i l y of a 

Schmitt t r igger stage which is t r iggered from 

the ampl i f i ed input. T h e output ofthe t r i g g e r 

stage is di f ferent iated and shaped to provide two 

antiphase outputs. 

T h e TS14 is sui table for use at frequen

c i e s up to 120 k c / s . F o r h igher frequency 

operation (up to 1 M c / s ) P u l s e S h a p e r type TS27 

is recommended . 

I M P O R T A N T N O T E . 

N O N - E N C A P S U L A T E D S T A G E S . 

When attempting to remove the c o v e r , it 
should be noted that the X P 8 t erminat ion plug is 
s e c u r e d to the base by four s c r e w s w h i c h should 
not be removed as they do not s e c u r e the c o v e r 
tö~the t a s e . I f a stage becomes faulty it should 
be re turned to V e n n e r E l e c t r o n i c s L i m i t e d for 
r e c t i f i c a t i o n . 

J 0 . 7 8 1 " 
^ ( 2 0 m m ) 

Weight: 2 o z s . (57 gm). 

4 

B a s e D i a g r a m (McMurdo X P 8 plug) 

P i n No. 
1. P o s i t i v e Output P u l s e 
2. Negative Output P u l s e 
3 . Supply Negative. 
4 . No connexion. 
5. No connexion. 
6. S igna l Input. 
7. Supply P o s i t i v e ( ear thy ) . 
8. No connexion. 



Tramisurized PULSE SHAPER Type T S K 

A P P L I C A T I O N N O T E S . 

( I ) T h e unit is designed to produce a s t eep- fronted 
narrow width pulse su i table for feeding units such 
a s T S 2 , T S l O / 5 , T S l l and T S 1 0 / 5 M F f r o m pulse , 
s ine or s q u a r e w a v e inputs having ampl i tudes be
tween 0. 75V - 15V peak. With in these l i m i t s no 
adjustment is n e c e s s a r y and the input w a v e f o r m is 
not at a l l c r i t i c a l , so long a s it does not p a s s 
through z e r o m o r e than twice dur ing one c y c l e . 
T h e output is produced by the negat ive-going edge 
of the input w a v e f o r m . 

(2) W a v e f o r m s with ampl i tudes g r e a t e r than l O V peak 
should be attenuated to a su i table l e v e l before being 
appl ied to the unit. 

( 3 ) T w o ant iphase outputs a r e a v a i l a b l e , v i z . a 
pos i t ive-going pulse at P i n 1 su i table for feeding 
d i r e c t l y t o a b inary or decade unit , and a negat ive-
going pulse at P i n 2 intended for use with the U n i 
v e r s a l Gate type T S 1 6 , s i n c e the l a t t e r inver t s the 
input pulse before applying it to the decade o r b in
a r y unit. 

Both outputs a r e taken v i a e m i t t e r f o l l o w e r s , thus 
giving a r e l a t i v e l y low output impedance . 

Due to the constancy of width and ampl i tude of the 
output pulse with var ia t ion of the input, this unit 
can a l s o be used a s a d r i v e s o u r c e f o r a d i o d e pump 
integrator . 

Transiaorized PULSE SHAPER Type TSI4 

S P E C I F I C A T I O N 

F R E Q U E N C Y R A N G E : 15 c / s to 120 k c / s - s ine waveforms 
Random to 120 k. p. p. s - pulse 

S U P P L Y : 

I N P U T : 

l O V nominal . T h e unit functions 
s a t i s f a c t o r i l y f rom 6V to 12V. 

0. 75V to 15V peak. Waveform not 
c r i t i c a l ( pulse) . 
Sine wave form m a y b e extended be
low 15 c / s by i n c r e a s i n g the a m p l i 
tude of the input s i g n a l . 

O U T P U T : 
P i n 1 P o s i t i v e pulse) 
P i n 2 Negative pulse) 

Width: 2 nS at 2 0 ° C ( i n c r e a s e s with 
t emperature to approximate ly 3.5 uS 
at 50OC. 

R i s e T i m e : approximate ly 0. 5 JiS. 
Amplitude: approximate ly 0. 7 x 
supply voltage, i . e . 7V with lOV 
supply. 

T E M P E R A T U R E R A N G E : - 1 0 ° C to +50' 'C. 

I M P E D A N C E S : Input: 3 K H approximate ly . 
Output: 500n approximate ly . 

C O N S U M P T I O N : 250 mW at l O V . 

F I N I S H : Unit mounted in removable p last ic 
c a s e . 

C O N N E C T O R : T h e plug mounted on the unit is intend
ed for use with socket type XS8 made 
by the McMurdo Instiniment Company. 



Traniiuomed T W I N EMITTER F O L L O W E R UNIT Type TSI7 

1 I I I - r O M F A N Y R F S F R V F S T H E R I G H T T O M O D I F Y T H E D E S I G N O F 
A N Y O F I T S P R O D U C T S W I T H O U T P R I O R N O T I C E . 

V E N N E R E L E C T R O N I C S L I M I T E D 
K I N G S T O N B Y - R A S S . N E W M A L D E N . S U R R E Y . E N G L A N D . T t l . p h o n t M A L d e n 2442 

T S 1 7 / 6 0 0 8 

VENNEF, E L E C T R O N I C S LiMITEjD 

I N S T R U C T I O N L E A F L E T 

Transistor! zed 

TWIN EMITTER F O L L O W E R 

T S 17 

Transistorized T W I N EMITTER F O L L O W E R UNIT 

Type TSI7 

T h i s unit contains two e m i t t e r fo l lowers 
which may be used independently of one another. 
P r o v i s i o n is a l so made to al low the two stages 
to be c a s c a d e d , thus enabling input impedance 
u p t o about 1 M i ! to be obtained. T h e T S 1 7 is 
used as an impedance conver tor o r 'buffer' stage. 

A P P L I C A T I O N N O T E S . 

1) Input/Output Inter -dependence . 

T h e t r a n s i s t o r e m i t t e r fo l lower d i f f e r s f rom 
the valve cathode fol lower i n a s m u c h a s the input 
and output impedances a r e dependent upon each 
other. T h e output impedance of a cathode fol
lower can be defined as approx imate ly equal to 
gm i " ' the mutual conductance of the 
valve . The input impedance is high and is not 
affected to any great extent by the loading on the 
output. However , the input impedance of an e m 
i t ter fo l lower is wholly dependent upon the load 
impedance, and the output impedance dependent 
upon the s o u r c e impedance. In fact, the input 
impedance is approximate ly equal to oi. t imes the 
load impedance . T h i s means that if the stage is 
used to d r i v e another t r a n s i s t o r th»= loading effect 
of the t r a n s i s t o r would be re f lec ted in the input. 
However , i f one emi t t er fo l lower is used to d r i v e 
another, the resul tant input impedance w i l l be 
very high, l arge ly independent of the output load
ing. In fact, the input impedance w i l l be approx
imately 1500 t imes the output load, and even 
when the stage is used to d r i v e a 25ii load the 
input impedance w i l l s t i l l be approx imate ly 40 K h 

1 .875" 
(48 m m ) 

0 . 6 2 5 " 
(16 m m ) 

Weight: | oz. (21 gm) 

Base D i a g r a m (McMurdo X P 8 Plug) 

P i n No. 

1. Output (Stage 2) 
2. Input (Stage 2) 
3. Supply Negative 
4. J o i n to P i n 7 when using 

stage 1 independently 
5. Output (Stage 1) J o i n to 

P i n 2 to c a s c a d e stages 
6. Input (stage 1) 
7. Supply Pos i t ive ( E a r t h y ) 
8. Unused. 



Trariiiitonzed T W I N EMITTER F O L L O W E R UNIT Type T S I 7 

2) I ) . C . ('cjuplitig. 

S i r i i c the range uf V e n n e r t r a n s i s t o r i z e d s tages a r e provided 
w i t h d . e . roupleri output connexions , the ind iv idual s tages o f t h i s e m i t -
ti-i' follow.-r a r e d.-signed for d . c . coupl ing to the p r e c e d i n g unit . In 
this way liie ri. c-. level at the output of the e m i t t e r fo l l ower is the s a m e 
a s that of tht- s tage to which it is coupled. If a s i n g l e s tage , i . e. one 
lialf T S 1 7 , is to be used with an a . c . coupled input then a su i tab le 
I j ias ing r e s i s t o r must be connected to the tiegative supply l ine (see 
spec i f i i -a t ion) . With c a s c a d e d s tages no s u c h r e s i s t o r is n e c e s s a r y . 

I n t e r n a l r e s i s t o r s , connected between the input pin of the 
f i r s t unit and the supply l ines provide su i tab le b ias for a . c . coupl ing 
to the input ( c a s c a d e d s t a g e s ) . T h e s e r e s i s t o r s shunt the input 
inipeiian;-e of the unit with a p p r o x i m a t e l y 2 IWfl w h i c h i s s u f f i c i e n t l y 
high to bc ignored under most condi t ions . 

i) • I 'emperature E f f e c t s . 

Owing to the high va lues of r e s i s t o r used for the a . c . b ia s ing 
of the c a s c a d e d s tages the ambient t e m p e r a t u r e has a m a r k e d effect on 
tlie d. 1 - , output l eve l of the second s tage . With the va lues u s e d , the 
in i t ia l d . c . l e v e l at 2 0 " c i s a p p r o x i m a t e l y - 3 V . At 50°C this r i s e s to 
approxirTiately -'>V with a 12V supply . T h u s , under these condit ions 
the c a s c a d e d stages a r e not su i tab le for d r i v i n g into a d . c . coupled 
stagi- if a witie ambient t e m p e r a t u r e range is to be expected . 

T h i s change in output l eve l is dependent on the b ias ing r e s i s -
t.iiu e s , the l o w e r the r e s i s t a n c e the l e s s the change in the output d . c . 
l e v e l . If it is r e q u i r e d to operate the stage over a wide t e m p e r a t u r e 
rariRe ,-.ith l i t t le change of output l e v e l , then the input should be b ia sed 
with su i tab le r e s i s t o r s . T h e a c t u a l va lues w i l l depend on the degree 
of s t a b i l i s a t i o n r e q u i r e d and the amount of loading that can be plr^ced 
on the s i g n a l s o u r c e . A s a rough guide, an e f fec t ive b ias ing impedance 
-if 20 K n r e d u c e s the d . c . change to l e s s than I V . 

4. . \ . C . C o u p l i n g . 

When the c a s c a d e d s tages a r e fed into an a . c . coupled stage 
the v a r i a t i o n w i l l not n o r m a l l y af fect the operat ion . A l s o , when the 
s tage is d . L - . coupled to the preced ing stage, the e f fec t ive b ias ing r e s -
istaiK w i l l be d e t e r m i n e d by the output c i r c u i t of the p r e c e d i n g s tage . 
T h i s w i l l n o r m a l l y be s u f f i c i e n t l y low to give v e r y good s t a b i l i s a t i o n . 

'1 In' e f fect of t e m p e r a t u r e change on a s ing le s tage e m i t t e r 
l.-llow(-r is s u f f i c i e n t l y s m a l l to be i gnored . 

Transistorized T W I N EMITTER F O L L O W E R UNIT Type TSI7 

S P E C I F I C A T I O N . 

Approx . input impedance: 

A p p r o x . output impedanc^: 

Max. input impedance: 

E x t e r n a l bias r e s i s t o r f o r m i d 
point b ias ing: (connected bet -
ween pins 6 and 3 for f i r s t 
s tage and pins 2 and 3 for 
second) 

M a x . s i g n a l handl ing capac i ty : 

T e m p e r a t u r e range: 

Supply: 

Consumpt ion: 

Max. d i s s ipa t ion : 

F i n i s h : 

C o n n e c t o r : 

S ingle Stage. 

60 X load 
impedance . 

1/60 X s o u r c e 
impedance . 

C a s c a d e d Stages . 

1500 X load 
impedance . 

1/1500 X s o u r c e 
impedance . 

120 K f l (approx) 900 K Q (approx) . 

120Ka each 
nett 

Not r e q u i r e d 

( in t ern a l l y fitted) 

9/10 of supply ( p e a k - t o - p e a k ) . 

- 1 0 ° C to *50°C. 

- lOV n o m i n a l (unit w i l l funct ion 
f r o m -6V to -12V). 

Dependent on s i g n a l s o u r c e . 3 m.-\ 
per stage max. with l O V supply . 

30 mW per s tage . 

Unit mounted in r e m o v a b l e p las t i c 
c a s e . 

T h e plug mounted on the unit is i n 
tended for use with socket type XS8 
made by the M c M u r d o Ins t rument C o . 

I M P O R T A N T N O T F . 

N O N - F N C A P S U L A T F D S T A G F S . 

When attempting to r e m o v e the c o v e r , it should be noted that the X P 8 
t e r m i n a t i o n plug i s s e c u r e d to the base by four s c r e w s w-hich should nut 
be removed a s they do not s e c u r e the c o v e r to the base . If a stage be
c o m e s faulty, it should be returi ied to V e n n e r E l e c t r o n i c s L i m i t e d fur 
r e c t i f i c a t i o n . 



T r o M i / u o n z c d E L E C T R O N I C RESET U N I T T y p e TS32 

N O S . T H U S — 0 3 R E F E R T O P IN C O N N E C T I O N S O N 8 WAY P L U G (PLi) 

T H E C O M P A N Y R E S E R V E S T H E R I G H T T O M O D I F Y T H E D E S I G N 

O F A N Y O F I T S P R O D U C T S W I T H O U T P R I O R N O T I C E 

V E N N E R E L E C T R O N I C S L I M I T E D 
K I N G S T O N B Y - P A S S , N E W M A L D E N . S U R R E Y . E N G L A N D . T e l e p h o n e M A L d e n 2442 

T S 3 2 / 6 0 1 I 

Transistorized 

E L E C T R O N I C RESET U N I T 

Txp. T S 3 2 

1. 125" (28. 6 mm) 

Transistorized E L E C T R O N I C RESET U N I T T y p e TS32 

T h e c u r r e n t T S 3 2 u n i t rep laces the f o r m e r T S 3 2 
and T S 3 2 / H F E l e c t r o n i c Rese t Uni ts . 

T h e T S 3 2 has been designed to enable binary and 
decade counter units to rese t e l ec tron ica l ly , thus 
e l iminat ing the use of contacts in the rese t l ine. 
T h i s ensures c o r r e c t re se t operation of binary and 
decade units , s ince the poss ib i l i ty of spurious reset 

. operation due to contact bounce has been e l i m i n 
ated. 

T h e application of a pulse waveform to the input 
pin 6 of the T S 3 2 , w i l l cause the D C potential at the 
output pin 1 to r i s e momentar i ly towards the H . T . 
negative l eve l . T h i s r a i s e s the potential on the r e 
set l ine connected from pin 1 ofthe T S 3 2 to the r e 
set pins of the binary and decade uni ts . 

Input: T h e T S 3 2 w i l l function c o r r e c t l y with an 
input pulse or D C change of amplitude greater than 
0 . 5 V . T h e r i s e t ime to the 0. 5 V point should be less 
than 0. 25 m S e c . If a pulse input is used the pulse 
width should be g r e a t e r than the rese t t ime of the 
units being rese t . 

Output: T h e rese t line being control led by the 
T S 3 2 should be connected d i rec t ly to the output 
pin 1. One T S 3 2 unit w i l l r e se t up to 42 binary 
units o r the equivalent number of decade units . 
Should a g r e a t e r number , up to 84 binary units 
or the equivalent number of decade units requ ire 
to be re se t , then a l K f l r e s i s t o r should be connec
ted between pins 3 and 1 ofthe T S 3 2 unit. 
(1 decade = 4 binary units) 

I 
Weight: J oz (21. 5gm) 

B a s e D i a g r a m ( M c M u r d o X P 8 P l u g ) 

P i n 
1. Output. 
2. Not used . 
3. Supply negative. 
4. Not used . 
5. Not u s e d . 
6. Input. 
7. Supply positive (earthy) . 
8. Not used . 



Transistorized ELECTRONIC RESET UNIT Type TS32 

A P P L I C A T I O N N O T E S 

(1) T h e T S 3 2 unit w i l l operate from the leading edge of a negative-
going pulse o r the t ra i l ing edge of a pos i t ive-going pulse; the 
latter having a min imum pulse width of 2 mSec . 

(2) 42 binary units or an equivalent number of decade units may be 
rese t by one T S 3 2 unit. A grea ter number, up to 84, w i l l r equ ire 
a 1 Kn r e s i s t o r connected a c r o s s pins 3 and 1 of the T S 3 2 unit. 

(3) T h e reset operation of the T S 3 2 unit may be achieved by the m a n 
ual operation of a N / O push-button connected a c r o s s a r e s i s t o r 
at the negative end of a potential d iv ider a c r o s s the H . T . Supply. 
P i n 6 should be connected v ia a 47 K f l r e s i s t o r to the junction of 
the two r e s i s t o r s and one contact of the N / O push-button; the other 
contact being connected to the H . T . negative of the supply. 

(4) A binary unit may be used to operate the T S 3 2 unit v ia a 47Kn r e 
s i s t o r connected to pin 6, with a resultant output pulse width of 
1.5 mSec . approximately . If , however, a rese t t ime comparable 
to the input pulse width is required , it is recommended that an 
emit ter fo l lower be connected between the two uni t s . 

I M P O R T A N T N O T E 

Non-encapsulated stages: When attempting to remove the cover , 
it should be noted that the X P 8 terminat ion plug is s e c u r e d to the 
base by four s c r e w s which should not be removed as they do not 
s e c u r e the cover to the base. If a stage becomes faulty, it should 
be r e t u m e d to Venner E l e c t r o n i c s L i m i t e d for rec t i f i ca t ion . 

Transistorized ELECTRONIC RESET UNIT Type TS32 

S P E C I F I C A T I O N 

S U P P L Y V O L T A G E : 

I N P U T : 

O U T P U T : 
(Unloaded) 

T E M P E R A T U R E R A N G E : 

C O N S U M P T I O N : 

F I N I S H : 

C O N N E C T O R : 

Nominal ly l O V . The TS32 w i l l function s a t i s f a c 
tor i ly from - 6 V to -12V. 

Negative-going: Pu l se or D C change greater than 
0. 5V. R i s e t ime to 0. 5V, l ess than 0. 25 mSec . 
Minimum width, must be grea ter than the rese t 
t ime of the unit being rese t . 

Pos i t ive-going: T r a i l i n g edge of pulse , of a m p l i 
tude grea ter than 0. 5V. F a l l t ime to 0. 5V point, 
l e s s than 0.25 mSec . Minimum width, grea ter 
than 2 m S e c . 

Impedance: 15 KP. 

E f f e c t of s o u r c e impedance: If the T S 3 2 is fed 
from a low impedance s o u r c e of s h a r p negative-
going pulses of 2 )iSec. to 1 mSec . duration, the 
output pulses w i l l have approximately the same 
duration as the input s ignal . If fed from a high 
impedance s o u r c e , the output pulse width w i l l be 
1.5 mSec . approximately . 

Momentary D C change from 0 - l O V 
(with lOV supply) . 

R i s e t ime: 0. 25 j iSec . approximately . 

Impedance: Dur ing rese t 1 K f l 

Loading: 42 binary units or equivalent in decades . 
(1 decade = 4 b inary units) . 

- i o ° c to + 5 0 ° C 

12 mA ( lOV supply) . 

Unit is mounted in removable plast ic c a s e . 

T h e plug mounted on the unit is intended for use 
with socket type X S 8 , made by McMurdo Instrument 
Company. 


