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Specifications

Type 1150-01 Type 1150-D2

Maximum Counting Rate 220 kc 50 kc

Negative Step 12-vo1t amplitude 12-volt amplitude

Input
<0.2-llsec rise time <I.O-Ilsec rise time

Pulse 12-to-20-volt amplitude 12-to-20-volt amplitude
Negative Pulse <0.2-llsec rise time <I.O-Ilsec rise time

I-to -3-llsec duration 2-to-6-llsec duration

Supply Voltage 20 volts for 14-volt lamps, less for other loads.

Maximum Load Current 85 rna in one stage.

Total Power-Supply Load Approximately 170 rna at 20 volts.

Operating Temperature Range o to +50 C, ambient.

Load Requirements Load should be resistive. If inductive loads, such
as relays, are used, damp the loads to prevent ex-
cessive overshoot.

Reset and Set-Zero Voltage +15 to +16 volts.
and Pulse Requirements

TYPE 1150-0

RING COUNTING UNITS

1. GENERAL.

The main power supply required for these count
ing units is 20 volts, 160 rna, nominal. Some variation
in this voltage is tolerable, but prolonged applied volt-"
age above 20 volts will reduce lamp life. For the re
set and set-zero busses, a source of +15 to +16 volts is
required (refer to paragraph 4).

The Type 1150 -D Ring Counting Units are designed
for use with Types IND-0300 and IND-180l Numerik@
Indicators which are manufactured for General Radio by
KGM Electronics. These indicators contain Type 330
miniature incandescent lamp bulbs, rated at 14volts and
80 rna. The indicators should not be used with higher
current lamps.

A Type 1150-D Ring Counting Unit plugs directly
into a multiterminal socket (GR Part No. 4230- 2699).
An assembly that includes this socket, a cable, and an
indicator is also available (GR Part No. 1150-0201).

2. 0 PER ATIN G PRINC IPLES.

Figure 2-1 is an elementary schematic diagram
of a Type 1150-D Ring Counting Unit. The Type 1150-D1
differs from the Type 1150-D2 only in the values of its
components. Each unit consists of a ring of ten bistable
circuits. Each bistable circuit has one "high-current"
transistor cable of driving the associated incandescent
lamp for a Numerik indicator.

In Figure 2-1, assume that the counting unit bas
been set to its zero state. QIOI will be off and QI02 on.
QI02 has its base forward bias current provided by Rl03
to keep it saturated and passing 80 m~ to light the 0
lamp in the indicator. This 80-ma currentwill produce
a voltage rise of 5.5 volts across RIOlo The base of
QIOI is returned via RI02 to the set-zero buss voltage
of about -5.0 volts. The base of QIOI is, therefore,
reverse-biased with respect to the emitter and QIOI
will remain off. The circuit is stable in this state.



All other pairs in the ring will have the opposite
stable state. The left-hand transistors (Ql03, etc) and
all sa~rated right-hand transistor (Ql04, etc) are off.
When Ql03,for example, is on the RIOS clear buss (not
the same -S.O-volt potential as the set-zero buss), it
will have nearly 1 rna of forward drive. The drop across
the 68-ohm resistor (R104) on the common emitter will
be only 0.07 volt and the full 20-volt collector-supply
voltage will appear across R106. The very small drop
in emitter-to-collector voltage of Q103 will normally
be below the conduction knee-voltage of Q104 and will
keep it off. Complete cutoff of Q104 for all possible
transistor combinations at elevated temperature is en
sured by the silicon diode (CR103 in series with the
emitter of 0104).

The input signal advances the state of the decade
by one stage per pulse. A negative pulse is applied to
the base of the advance chain Ql2I, turning it off. The
on-lamp chain QI02 loses base forward drive and goes
off. The common-emitter voltage rises from -5.Svolts
to 0 and QIOI goes on. The positive pulse at the com
mon emitter is fed through CI01, turning QI03 off and
QI04 (the 1 driver) on. Each succeeding pulse applied
to QIOI will advance the count by one digit. At the count
of 10 the zero pair is switched to the initial conditions,
and the negative pulse generated as the 9 lamp extin
guishes can be fed from this ring counting unit as a
carry pulse to the advance driver of the succeeding unit.

In Figure 2-1, the zero-set system is depicted as
a S)Vitch for simplicity. When this switch is opened,
the clear buss will return to -20 volts, causing all the
left-hand transistors of the bistable circuits to satur
ate, turning the lamp drives for 1 through 9 off. Q101,
on the other hand, will lose forward bias, desaturate,
and permit Q102 to go on, thereby turning on the zero
lamp. In high-speed electronic applications, a fast
transistor switch must be used for resetting.

TYPE 1150-0 RI NG CO UN TIN GUN ITS

3. DRIVING CIRCUITS.

The advance drivers of the ring counting units
should be driven with negative pulses to advance the
count. A negative step with a fall time faster than 0.2
Ilsec is satisfactory. The input capacitor, Clll, is
chosen to provide the optimum advance pulse duration
when a 20-volt step is applied to the Type 1150 - 01 or
a 10-volt step is applied to the Type 1150-02. (The
Type 1150-02 input circuit is designed to operate from
the output of either a Type 1150-01 or a Type 1150-02.)
To drive a ring counting unit from shorter pulses at
lower amplitude, Clll must be replaced with a larger
capacitor. If, for example, Cll1 is changed to 0.01 Ilf,
then a Type 1150- 01 unit will respond to negative pulses
with amplitudes from 2 to 3 volts and durations from 1
to 3 Ilsec; a Type 1150-02 will respond to pulses with
amplitudes from 2 to 3 volts and durations from 2 to 6
Ilsec.

4. RESET CIRCUITS.

The simplest reset circuit is the single-pole,
single-throw switch shown in Figure 2-1. For some
low-speed applications a switch or relay is sufficient.
For higher speed applications, electronic switching
must be prOVided. Since the reset circuit operates on
the bias voltage of the low-current sides of the count
ing stages, the circuit used must prOVide a low source
impedance and the voltage produced at the reset and
set-zero busses must be accurately and stably estab
lished with respect to the power-supply voltage.

The reset-circuit source impedance should be no
more than 500 In ohms, where n is the number of ring
counting units to be reset. For example, for five de
cades the resistance between +20 v and the set-zero
buss should be about 100 ohms. The resistance from
the reset buss to ground should be about 300 ohms.

EIGHT IDENTICAL UNITS
_1-8---

r----+------------7---+--------'T---~-----~+

SET ZERO
NORMALLY CLOSED

CLEAR

-20

Figure 2-1. Elementary schematic diagram of a typical ring counting unit.
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A possible reset circuit with five-decade capacity
is shown in Figure 4-1. This circuit both establishes
the proper reset time of 3 msec and provides the cor
rect dc voltage and output impedance for the ring count
ing units. Q213 and Q214 comprise a monostable multi
vibrator producing a 3-msec interval during which Q215
will be turned off and Q216 will be turned on.

5. SERVICE AND MAINTENANCE.

5.1 WARRANTY.

Wewarrant that each new instrument or compon
ent sold by us is free from defects in material and
workmanship, and that, properly used, it will perform
in full accordance with applicable specifications for a
period of two years after original shipment. Any in
strument or component that is found within the two-year
period not to meet these standards after examination by
our factory, district office, or authorized repair agency

personnel, will be repaired, or, at our option, replaced
without charge, except for tubes or batteries that have
given normal service.

5.2 SERVICE.

The two-year warranty stated above attests the
quality of materials and workmanship in our products.
When difficulties do occur, our service engineers will
assist in any way possible. If the difficulty cannot be
eliminated, please write or phone our Service Depart
ment (see rear cover) giving full information of the
trouble and of steps taken to remedy it. Be sure to men
tion the serial and type numbers of the instrument.

Before returning an instrument to General Radio
for service, please write to our Service Department or
nearest district office, requesting a Returned Material
Tag. Use of this tag will ensure proper hanq.ling and
identification. For instruments not covered by the war
ranty, a purchase order should be forwarded to avoid
unnecessary delay.
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Figure 4-1. A reset circuit with five-decade capacity.
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Figure 5-1. 50·kc ring counting unit etched board.

RESISTORS CAPACITORS

RIOI REC- 20BF(680B) CIOI 0.0022 IJf 500 dewv
RI02 REC-20BF(4328) fJf 500 dewy
RI03 REC - 20BF(3.328) pi 500
RI04 REC-20ffF(680B) C104 pi 500
RI05 REC- 208F(4328) C105 pf 500 dewy
RI06 REC-208F(332B) ClO6 0.0022 Ilf 500
RI07 REC - 20BF(680B) CI07 fJf 500
RlO8 REC-20BF(432B) CI08 0.0022 pf 500 dewy
RI09 REC- 20BF(332B) CI09 0.0022 fJf 500 dewy
RllO REC-208F(680B) CIlO 0.0022 Ilf 500 dewy
RIll REC-20BF(432B) Clli 0.0033 fJf 500
RIl2 REC-20BF(332B)
R1l3 REC-20BF(680B) DIODE
R1l4 REC- 20BF(432B)
R1l5 REC- 208F(3328) CRI02 2REDlO16/1N645
R1l6 REC- 20BF(680B)
RI17 REC-20BF(432B) TRANSISTORS
R1l8 REC- 20BF(332B)
RIl9 REC-ZOBF(680B) Q101 TR-19/2N1303 QIlZ TR-19/ZN1303
RIZO REC-20BF(43ZB) Q102 TR-19/2NI303 Qll3 TR-19 /2N1303
RI21 REC- 20BF(332B) Q103 TR-19/2N1303 Q1l4 TR-19!2NI303
RI22 REC-20BF(680B) QlO4 TR-19 /2N1303 Qll5 TR-19/2N1303
RI23 REC - 20BF(432 B) Q105 TR -19 /2N1303 Ql16 TR-19/2N1303
RI24 REC- 20BF(332B) QlO6 TR-19 /2N1303 Qll7 TR-19/2N1303
R125 REC- ZOBF(680B) Q107 TR-19/ZN1303 Qll8 TR-19/2N1303
Rl26 4.3 k REC-ZOBF(43ZB) QI08 TR-19/ZN1303 Qll9 TR-19/ZN1303
Rl27 REC- ZOBF(33ZB) QI09 TR-19/2NI303 Q120 TR-19/2NI303
Rl28 REC- 20BF(8Z0B) QUO TR-19/2NI303 QIZI TR-18/2N1302
R129 REC:20BF(432B) QUI TR-19/2NI303
R130 REC- 20BF(332B)
R131 REC- 20BF(512B)

MISCELLANEOUS
R132 REC-30BF(561C)
R133 REC-9BF(331C) 50102 Socket CDMS-38, 18
R134 REC-9BF(331C) 50103 Socket CDMS-38, 18
R135 REC-9BF(331C) 50104 Socket CDMS-38, 18
R136 REC-9BF(331C) 50105 Socket CDMS-38, 18
RI37 REC-9BF(331C)
R138 REC-9BF(331C)
Rl39 REC-9BF(331C)
Rl40 REC-9BF(331C)
R141 REC-9BF(331C)
R142 REC-9BF(331C)



TYPE 1150 0 02 50 .. ke

'?'24
3.3K

1(118
3.3K

QI21

.'ISV RESEr 13MS

~"'-----------"-------"---------1>--------"""'-------'--------"'-------r------"-'"1r-------...,
~£T ZERO 1(10';:

i.AM,DS il - !iWlRr OF
INDICI'9TOR IND-030a

R/31

5.11<

lNPiJr COUNT'
T'RANSF£P
PVL.S£

Ve-1~~--4H
,., ell'

0.0033

rPERIOO OF ORIVING SIGNAL I
::I---~~~E~ IN_P_UT ____JlmL_n__

+1.5 -:1-... 0121~..::.BA:.cS::E:- "'-__

~~:~~- ~~y_---- V-- n

_-

~4)1SEC

:~~=~~~__~I~I COLLECTOR L-__

A, • } NO CONNECTION

liz·
c~. SET Z£JlO ,,,,,.Se,~ I'VLSE ~R0i4IS liOL'i;S: two M"e)

lit • RE.5£T _L"$E. I'{£G. ~LSE ~ 15 -.rOL.rs (IN"·.~.£)

Es • TO '0' LRMIi' f.wir(~81{)

F, • TO "t" l./jMP t'~'IJt) ,

H, • 1t) '2" l.iIUiIP f_..A'~»
va- 1t) Yl.fJ/IIP,I:Af(.i#l'J'ii

K,. 7b •..·L.6Mp

i./O -TO ~s' I.I!M.,

....,eTO "''' 'I.", ,
114&. TO """'UIIIIP: tWAl..vr) A
P,•• TO ·.·i..IUi'}~ (If¥" ';-Y;:'
R.. _TO "!f"J...i/WP (o¥NJi .
5,._.~ 'PIA.$E

Tu • iGNA1J!1(()

1:1.,. Jlil"'TCO..,r~R PVLS£ (W~'I"."",

v,... f'lA .•VOLT SliP.... 'f (t6".~",.,~

NOTE:
~~/~TO<::; t ,.,ATT (7Ni./;:STS:~/tF~
~lFs/S'n'fAiCe IN eJolm:s- ~.s:J_c./~

1(:j(>tH:).Jt I '1= I H7E€!lII"" "
(;1)1'-'.c,'III",e V"'~ilE~~ 'DNleC_P"

1:)11.111 IN P-/(OF"A~AjiSI ,,~".ssr
"""".1 ON,," /IJ. tnl<..<l;i;:;i•.Ml;~
~U~,.DIrc7~4'

SOCJ<E:T PIN CONNECTIONS;
SO IOZ THRI/ 50105

Figure 5·2. Schematic diagram of the 50·ke
ring counting unit.

Transistor Dc Volts
(Type) Tenninal to Ground

QI0l E 14.6
(TR-19/2N1303) B 15.0

C 14.0

QI02 E 14.1
(TR-19 /2NI303) B 14.0

C 14.0

QI03, QI05. QI07, E 19.9
QI09, QUI, QU3, B 19.8
QU5, QU7, QU9 C 19.9
(TR-19/2NI303)

QI04, QI06, QI08, E 19.9
QUO, Q1l2, QU4, B 19.9
QU6, QU8 C 0
(TR-19/2NI303)

Q120 B 19.9
(TR-19 /2NI303) B 19.9

t 3.0

Q121 E 0
(TR-18/2NI302) B 0.5

C 0

Conditions of Measurement:
No input signal.
Operate RESET switch to give a

display of "0"

.,_-------lr-----r:~ FOR Ql02. 104. 106..•. 120 EMITTERS
+14.6 FOR QI01.103.... 119 EMITTERS

QI01.103.105.... 119BA_5_E5__----"-u_

+14------_---
+3 __uJ QI20 COLLECTOR

+~~:=--~~--l- __~2. 104. 106 :::~~<:. BA_S_ES ...J,----
+IO-----~ I-

~20m5EC

·~t:-~~~~~.~I;COLLECTORS

+19.e----l

+15.0

+19.9----y-
+5-----



TYPE 1150-01 220·kc RING COUNTING UNIT

ring counting unit etcbed board.

COC-62(102C)
COC-62(102C)
COC-62(102C)
COC-62(102C)
COC-62(102C)
COC-62(102C)
COC-62(102C)
COC-62(102C)
COC-62(102C)
COC-62(102C)
COC-62(821C)

TR-19/2N1303
TR-19/2N1303
TR-19/2N1303
TR-19/2N1303
TR-19/2N1303
TR-19/2NI303
TR-19/2N1303
TR-19/2N1303
TR-19/2N1303
TR-28,IMM-487

Q1l2
Q1l3
Q1l4
Q1l5
Q1l6
Q1l7
Q1l8
Qll9
Q120
Q121

2REDl006/lNI18A

2REDl016/lN645

TR-19/2N1303
TR-19/2N1303
TR-19/2N1303
TR-19/2NI303
TR-19/2N1303
TR-19/2NI303
TR-19/2N1303
TR-19/2N1303
TR-19/2N1303
TR-19/2N1303
TR-19/2N1303

------ CAPACITORS -----

deWY
500 dewy
500 dewy
500 dewy
500 dewy
500 dewy
500 dewy
500 dewy
500 dewy
500 dewy

dewy

CRIOl CR103,}
CR105,
CR107,
CR109,
CRIll

------- DIODES -------

------ TRANSISTORS -------

------ MISCELLANEOUS ------

SalOl Socket CDMS-38 18

REC-20BF(68DB)
REC-20BF(432B)
REC-20BF(272B)

w REC-20BF(680B)
REC- 20BF(4328)
REC- 20BF(272B)
REC-20BF(680B)
REC- 20BF(4328)
REC- 20BF(272B)
REC- 20BF(680B)
REC- 20BF(432B)
REC-20BF(272B)
REC-20BF(680B)
REC- 20BF(432B)
REC-20BF(272B)
REC- 20BF(680B)
REC- 20BF(432B)
REC- 20BF(272B)
REC-20BF(680B)
REC-20BF(432B)

w REC-20BF(272B)
w REC-20BF(680B)
w REC-20BF(432B)
w REC-20BF(272B)
w REC-20BF(680B)
w REC-20BF(432B)
w REC-20BF(272B)
w REC-20BF(820B)
w REC-20BF(432B)
w REC-20BF(272B)
w REC-20BF(512B)
w REC-30BF(56IC)

1/4 w REC-9BF(331C)
1/4 w REC-9BF(331C)
1/4 w REC-9BF(331C)
1/4 w REC-9BF(331C)
1/4 w REC-9BF(331C)
1/4 w REC-9BF(331C)
1/4 w REC-9BF(331C)
1/4 w REC-9BF(331C)
11. w REC-9BF(331C)
1/4 w REC-9BF(331C)

RiO!
R102
RID3
RI04
RIOS
R106
RI07
R108
RI09
RllO
RIll
Rll2
R1l3
R1l4
R115
R116
R117
RU8
R119
R120
R121
Rl22
R123
RI24
Rl25
RI26
RI27
Rl28
RI29
RI30
RI31

------ RESISTORS ------
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SaCKEr P/lVFigure 5·4. Schematic diagram for the 220·kc
ring counting unit.Transistor Dc Volts

(Type) Terminal to Ground

Q10l E 14.6
(TR-19/2NI303) B 15.0

C 14.0

Q102 E 14.1
(TR-19/2N1303) B 14.0

C 14.0

Q103, Q105, Q107, E 19.9
Q109, QUI, QU3, B 19.8
QU5, QU7, QU9 C 19.9
(TR-19 /2NI303)

QI04, Q106, Q108, E 19.9
QUO, Q112, QUA, B 19.9
Q116, QU8 C 0
(TR-19 /2NI303)

Q120 E 19.9
(TR-19 /2NI303) B 19.9

C 3.0

Q121 E 0
(TR-28/MM-487) B 0.5

C 0

Conditions of Measurement:

No input signal.
Operate RESET switch to give a

display of "0".
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