
( 

( 

J 
( 

( 

( 

f1 
' 

( 

(,, 

TELETYPE CORPORATION 
Skokie, illinois, U.S. A. 

SPECIFICATION 50507S 
NAVSHIPS 0967-273-8010 
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DESCRIPTION, SERVICING, AND ADJUSTMENTS FOR 
323810 DUAL INPUT (OR LOGIC), SELECTOR MAGNET 
DRIVER (SMD) WHEN INSTALLED IN AN ELECTRICAL 
SERVICE ASSEMBLY EQUIPPED FOR lOW LEVEL 
RFI (POLAR-EMC) OPERATION 
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1. DESCRIPTION 

1.01 The 323810 dual input selector magnet driver (SMD) circuit card 
assembly (Figure 1), when installed (plugged) in a shielded electrical 

service assembly (ESA) containing the proper power supply and filter assem
blies, is intended for radio frequency interference (rfi) suppression of 
receiving selector operation in systems requiring low level rfi (Polar-EMC) 
kits. The complete SMD assembly is mounted on a single 4-1/4 inch by 
2-1/2 inch plug-in card (Figures 2 and 3). 

1. 02 The two (dual) SMD inputs perform OR logic and enable reception from 
either one of two separate transmitters (single input operation) while 

the input line from the other transmitter is open. To obtain optimum rfi 
suppression, the receiving system must utilize a 319204 selector assembly. 
The SMD functions as a direct coupled amplifier and provides 60 milliampere 
operation only. A spacing signal at either SMD input, w.ith the other input 
open, will provide a spacing output (Figure 4 or schematic wiring diagram 
8143WD). The SMD should be used with the proper associated equipment. 

1. 03 One 323810 SMD assembly is plugged into each 15-pin 148458 con
nector, in an ESA, that has a 198650 polarizing key located to 

accommodate the card slot between pins E and F (Figure 3). 
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1. 04 The 323810 selector magnet driver (SMD) is adaptable to various 
types of 28 equipment through the use of special modification kits that 

are applicable in either field or factory installation. Each SMD, one or more, 
is a part of, or associated with, some electrical service assembly (ESA) with 
power supply. Each ESA is a part of some special modification kit. The 
quantity of SMDs and the associated equipment will depend upon which mod
ification kit is used. For wiring diagrams and additional information, refer 
to Specification 505058 covering electrical service assemblies for low level 
operation. 

2. TECHNICAL DATA 

2. 01 The 323810 selector magnet driver (SMD) receives signals from low 
level polar line keyers (low level +6 volts mark, -6 volts space) 

and operates a 28 selector. 

2. 02 A spacing signal ( -6 volts) at either input (with the other input open) 
causes a spacing output. A marking signal ( +6 volts) at either input 

(with the other input open) causes the output to mark. 

2. 03 The 323810 SMD functions properly when a single signal line is con
nected to either input while the other input is open (single input 

operation). 

2. 04 The output current (selector) is 60 milliamperes +10 percent during 
the marking state. The output is zero in the spaCing state. 

2. 05 The 323810 SMD assumes the marking state with positive input 
voltages not greater than +0. 5 volts and the spacing state with negative 

voltages not greater than -0. 5 volts. 

2. 06 The marking and spacing switching levels as defined in Paragraph 
2. 05 are adjustable to within 10 percent of each other. 

2. 07 The 323810 SMD should have a minimum input resistance of 50, 000 
ohms. 

2. 08 The maximum input capacitance should be 2500 picofarads. 

2. 09 Overall receiving margins of properly adjusted 28 selectors driven 
by the 323810 selector magnet driver (polar rectangular wave input) 

should exceed 70 points. 

2. 10 The selector magnet driver provides a marking output when the input 
line is open. 
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SPECIFICATION 50507S 

2. 11 Paragraphs 2. 05 to 2. 11 are applicable to each input. 

2. 12 The 323810 SMD operates at bit rates up to 75 baud. 

2. 13 The SMD operates in a maximum free air ambient temperature of 70°C 
( 158°F). Storage temperatures should not exceed 85°C ( 1850F). 

2.14 The SMD operates from a power supply delivering 47 to 53 v de. 

2. 15 Power consumption under any combination of power source, environ
mental, and components conditions should be 8. 5 watts maximum. 

2o 16 The 323810 selector magnet driver when used with associated electrical 
service assembly and power supply is intended for use with equipment 

requiring low level rfi (Polar-EMC) operation. 

3. PRINCIPLES OF OPERATION 

3. 01 All circuit references in the following paragraphs are made with 
respect to the 323810 circuit card assembly drawing and schematic 

wiring diagram 8143WD of the 323810 selector magnet driver (SMD). Refer 
to Figures 2, 3, and 4. 

3. 02 The selector magnet driver (SMD) 323810 is basically a direct coupled 
amplifier providing a current gain of approximately 80 db. The first 

two stages (Q1, Q6, or Q5, Q7) provide the necessary gain to drive a Schmitt 
Trigger (Q8 and Q9). Q2, Q3, and Q4 comprise a power regulator stage 
which provides the power supply with a constant load. 

3. 03 In the marking state with a positive voltage with respect to common 
applied to each input (or a positive voltage on one input, the other 

open), Ql and Q5 conduct, which in turn saturate Q6 and Q7. In this marking 
state the voltage drop from the emitter of Q6 to the collector of Q7 is less 
than the voltage drop from the CR15 anode to the Q8 emitter. Under this 
condition, the base-emitter junction of Q8 is reverse biased, thus turning 
Q8 off. With Q8 off, the Q9 base will conduct through R26 and thus 
energize the external selector magnet in the collector circuit. Transistor 
Q9 base current is sufficient to saturate the collector. In this condition, 
selector magnet current is determined primarily by the value of the limiting 
resistor R23 and the power regulator output voltage. 

3. 04 In the spacing state, with a negative voltage on input 1, input 2, or 
both inputs, the respective input transistor or transistors (Q1, Q5) 

are off. In this condition Q6 - Q7 collector current is cut off and the base 
of Q8 conducts. Transistor Q8 base current is sufficient to saturate the 
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collector. The Q8 emitter-collector saturation voltage is less than the for
ward drop across CRla thus reverse biasing the base emitter junction of Q9. 
"With this junction reverse biased, Q9 collector current is cut off and the 
selector magnet is de-energized. 

3. 05 Because of the difference in magnitude of Q8 and Q9 load currents, 
the drop across R21 will be greater in the marking state than in 

spacing. This means that the input voltage to the third stage (Q6 VCE 
+ Q7 VCE) necessary to change the state of QS will be different depending on 
the previous state. Specifically, a larger combined Q6 and Q7 collector
emitter voltage is required to turn on QS than to turn off QS. This 
hysteresis, peculiar to Schmitt Triggers, enables positive driver input 
signals to energize the selector coil and negative going input signals to 
de-energize the coil. 

3. 06 Resistors R4, Rl6, and potentiometers R3 and R15 serve to bias Ql 
and Q5 and set the center of the switching interval. Emitter resistors 

R7 and Rl8 assist in gain stabilization. Resistors R6, R8 and R19, R20 
form voltage dividers to bias CR2, 3, 4 and CR10, 11, 12. These diodes 
exhibit temperature characteristics such that together with R7 and R18, 
effective temperature compensation is obtained to stabilize the switching 
level of the SMD. Diode CR5 establishes a voltage reference for the first stages 
to insure switching level stability. 

3. 07 When low resistance transmitters (about 100 ohms) are used to key 
the driver, Rl and R13 have no significant effect on the operation of 

the circuit. However, when the line resistance is high (open line), R1 and 
R13 apply sufficient bias to drive Q1 and Q5 into conduction. This operation 
will maintain the terminal equipment in the idle state when input lines are 
open, or allow single line operation by simulating a marking signal on the other 
input. 

3. 08 In the power regulator, CR8 and the base-emitter junction of Q4 
establish a voltage reference for Rll which determines the current 

drain of the unit. Diode CR6, CR7 and the base-emitter junction of Q3 serve 
to clamp the Q4 collector at a low voltage so as to minimize power dissipation 
in Q4. As the power requirement of the circuitry following the regulator 
decreases, the output voltage of the regulator will begin to rise. This rise 
corresponds to a decrease in Q4 collector-base voltage. The effect is to 
increase the forward bias on the base-emitter junction of Q3 and cause 
increased collector conduction. This collector current increases the conduction 
of Q2 whereby Q2 and RlO absorb the excess power. Q2 functions as a variable 
resistance so as to maintain a constant resistance across the output of the 
regulator regardless of the state of the driver circuitry. As a consequence of 
this, the power supply sees a constant load, regardless of driver state. 
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SPECIFICATION 505078 

3. 09 Capacitors C4 and C5 provide negative feedback to reduce transient 
generation in the driver. Capacitors C 3 and C 7 and C 8 are radio fre

quency bypass capacitors to eliminate any parasitic oscillations that may occur 
as a result of switching. 

3. 10 Capacitors CR14, C6 and R24 form a transient limiting network to 
protect Q9 from excessive reverse transients associated with switching 

inductive loads. 

4. SERVICING 

Note: Installation instructions are included in the specifications for the 
modification kit and electrical service assembly to be used. The 323810 
selector magnet driver (SMD) is a circuit card assembly that need only to 
be plugged into a properly keyed (polarizing key between pins E and F) 
15-pin receptacle which is wired into an appropriate electrical service 
assembly (ESA). 

4. 01 It is recommended, that?,ny damaged 323810 selector magnet driver 
(SMD) unit be replaced in the field and maintained in a repair center. 

The repair center should have equipment capable of simulating normal oper
ating conditions. 

4. 02 It is also recommended that the SMD be radio frequency interference 
(rfi) suppression tested after servicing and prior to final installation. 

Failures from this standpoint are not necessarily recognized by monitoring 
a typical communications operation. 

4. 03 The following information may be used as a guide for troubleshooting: 

Symptom 

(a) Switching levels out of 
tolerance 

(b) Circuit always marking 

(c) Circuit always spacing 

Probable Cause 

( 1) Improper adjustment of R3 and/or 
R15 

(2) Q1 and/or Q5 low gain 
(3) CR5 defective or out of tolerance 

(1) Q8 open 
(2) Ql, Q5, Q6, Q7, or Q9 collector

emitter shorted 

( 1) Q1, Q5, Q6, Q7, or Q9 collector
emitter open 

(2) Q8 collector-emitter shorted 
(3) CR13 open 
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5. 

(d) Output current too high ( 1) R23 out of tolerance 

(e) Output current too low ( 1) R23 out of tolerance 

(f) Transient suppressor ( 1) CR14 open 
network ineffective (2) R24 open 

(3) C6 open 

(g) Loss of receiving margin ( 1) Q8, Q9 improper gain 
(2) C4, C5, or C6 out of tolerance 

or defective 
(3) CR14 shorted 

ADJUSTMENTS 

Note: No mechanical adjustments are required on the 323810 selector 
magnet driver (SMD). 

5. 01 Terminate the output of the driver with a 28 selector wired for 60 ma 
operation (pins A or B and H, J, K, L or M) see Figure 4. 

(a) Apply +47 to +53 v de to the driver (pins C or D to H, J, K, L, or M). 

(b) With input 2 (pins E, F) open circuited, short input 1 to common 
(pins N, P to H, J, K, L, or M). 

(c) Adjust R3 until the selector magnet changes state. Note the position 
of the potentiometer. 

(d) Rotate R3 until the selector returns to its initial state. 

(e) Set the potentiometer midway between the two positions obtained in 
(c) and (d). 

(f) Secure the adjustment by applying an appropriate cement to the 
potentiometer adjustment screw. 

5. 02 Repeat 5. 01 (a) through (f), this time adjusting R15 with input 1 
(pins N, P) open circuited and input 2 shorted to common (pins E, F to 

H, J, K, L, or M) see Figure 4. 
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SPECIFICATION 505078 

Figure 1 - Selector Magnet Driver (SMD) 323810 
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PH. TELETYF~ TOTAL 
NAME AND DESC~IPTION LOCA T1 NG FU~CT I 01 

QESIG. PAP.T HC. on. 
Cl 3'211S7 I CAPAtiTOI, iOO pf o.F . .r_,PlSS Cl#. 

t2 321157 I t&P'AC ITOI, SOD pf I.F. 1,-ra$s UP. 

C3 321157 I CAP ACt TOI, 500 pf I. f. IT-PUS CAP. 

to 171121 I CAPACITOI, JS MFO 91 FEEDIACI C&P. 

cs '2fi77E I CIPACITH, .47_.0 q9 FEEDIACI CAP. 

q 321260 1. tAPlCITOI I •o 50Y TUISIEIIT~ 

C7 32fl57 I CAPlCITOI 500 •• l.f • .r~~SS CAP. 
Cl 178860 I CAPACITOI, .022 MFD '·'- ioJ-r&ss CAP. 

II 118720 I II'ESISTOI, IOOJ, 1/'ZW 01 OP'£11 LIIE liAS 

12 118720 I IESISTOI. 1001, l/2'tl ••rur 1 au 
13 323Hii I POTEITIMTEI SOOI' I liAS .. 12985• I lltESISTOI. 101, 1/'l.W 91 liAS 

IS ••atn I IESISTOI, 221, 1/'lW Ql LOAD RES. .. 1376011 I IE$1STOI, 620, 1/'lW YOLTAIE D1YIH.I 

17 1111116 I IESISTOI, 11.711:, 1/'ZW 1)1 DIITT£1 IE$. 

•• 129150 I IESISfOI, 680, 1/'lW VOLT AGE D n t DEl .. 300168 I IESISTOI, 1.311{, 3" C!IS CUHEIT liMIT£1 

110 323UI I IESISTOI 300, IZW 2 LOAD IES. 

Ill 3238\2 I IESISTOI 21 112'1' I' .... CUIIEIT SET 

Rl2 17886' I IESISTOI, 3.91, I" ttl ClaiEIT LUIIT£1 

113 118720 I IESISTOI, IOOC 1/'ZW 9S OPEILIIE liAS ... I 11720 I IESISTOI, lOOK, 1/2W lllf'UT 2 RES. 

liS "'96' I POITITIIM:T£1 S ... lo~ liAS ... 129851t I RESISTOR 101, I/2W lvs • s 

117 118177 I IESISTOI 221 1(11 los LOlO IES. ... 1181" I RESISTOR ,,711:, t/2'1 I QS EMITTER us. 
Rl9 13760- I RESISTOR, 620, I/2W VOlTAGE 01¥10EI ·---
R20 129850 I RESISTOR, 680, I/2W VOLTAGE DIVIDP ----
R21 32197S I IESISTOI, 33, J/2t' Q8 EMITTER RES. 

'22 118177 I RESISTOR 22K, 1/ZW CIU3 liAS RES. -123 3238" I IESISTOI •90 SW I~ CIJI CURREtiT LINITEI .,. 1371flt2 I RESISTOR, 1.5K, I/2W C6 ILEEOER RES· 

R2S 11815:+ I RESISTOR lt7k 1/'lW I 0<.07 LOAD us. 

R26 165360 I RESISTOR \.3K I/2W I 08 LOAO RES. 

'" 321151f I DIODE IU57A I BASE PlOT. 

Cl2 1788\lf I VARISTOtt 100-A TEMP. COMP. 

CR3 178Sifll I VARISTOR tOo-A TEMP. COHP. 

CR• 1788 •• VARISTOR 100- A I T£MP CIIMP. , .. 181667 I DIODE, IM750A T9fP. COMP. REF. , .. 321156 I DIODE IMIJ.BZA I o• coLLECToR cuM• 

CR7 327156 I DIODE, IMI$82A Q'l COLLECTOR Cl.AHP 

CR8 321161 I DIDO£, IM71f.8A REG. VOLT REF. 

CR9 321151f I DIODE, IMII57A 05 lASE PlOT. 

CRIO 1788111f I 'VARISTOR, IQO-A TEMP. COHP. 

CRII 17881111 I VARISTOR, 100-A TEMP. COMP. 

CRI2 17Bnlf I VAll STOR !Oo-A TEMP. CONP. 

CRI3 321156 I DIODE. IM .. 2A I 09 EN ITT" DIODE 

CRIIf 321151f I DIODE 1Mif57A T!lAMSIEtn $UPP. 

CRiS 321156 I DIODE 1Mif82A I Q8 EMITTER DIODE 

Ql 321166 I TRAMS I STill, 2M 1893 DC AMP. 

02 32381f.ll I TRANSISTOR 2113053 SHUMT REG 

03 321261 I T!tAIIJS I STOR 2Mif036 I SHUNT REG. AMP. 

o• ''38•s I TRAMSISTOR lf0319 SERIES REG. 

OS 321166 liARS I STOR. 201893 ! II< AMP. .. 3211llfll 2 TRA"SISTOR 2M~121 DC AMP. 

07 SAME AS ()6 

Qll 321165 I TRANSISTOR, 2113638A DC AMP. 

09 321211 I TRAMSISTOR 211q036 I D( AMP. 

320107 PAD. TR.\NSISTOR 

1,111695 6 PAD TRAMS I STOR 

3231016 I PAD TRANSISTOR 

32381f7 I HEAT SIIIK 

.,.,, I IICU rr ROllO E1' CHED 

Figure 2 - Selector Magnet Driver 323810 List of Components 
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Q
c 

(COLLECTOR) 

8 BOTTOM VIEW 

~: Transistor Q2 has 
heat sink 3238~7 pressed on. 
Transistor pad 3238~6 is 
used under Q3. 

liAS 0: TRANSISTOR 

(EMITTER) 

1~l111 60 ~! E:':-f{ "" t~l I . \ Q 9 ) I • I I 
.., t ' II': N / U: ·' _, I 

« 1 0: j ~ • ® ly~i '-- ~! ! -Lie_=:}- , ir I 
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---~.'~6 --- o 4 1- . Ia:. ~-
-- I /'"'I I,, ~t I 

'-- _/ • i ·-' r I ----.ft:R7]·-- - j : • : 
•--· I I : ~~ r--.--, L.,--' ' !I i r---~ 

_J lOi~ r I I ' j--L_:":_25 j-· 
L_r =--' ,L, --- I I ~ -·- ?.6 l-·- I I -·-(...:!"------- 0 I Rl9 --· '------' I I __ ./ - ,. ~-

--l q_-Bl--- I"' i . a: -----1 RZC l--
L- -- ! a: I / ..... i I 

---c~:.--t- ~J \ ~ 3 ': I 1--~-
-~~- \'-----'/ 1 I~D-
-@~--,, \J / u~ 

(t:RZ) ~/ C- ~ 
02/ ~ 

R5/J..---.I \~ 

~~ 

1 73J \-8 ~~~ u 

--QC}- ~ 
I ---®--- ----@>--

L 
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Figure 3 - Selector Magnet Driver 323810 Arrangement of Components 
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500 

CD 
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t; 
"1 ...... 
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CD 
"1 
(..) 
N 
(..) 

CIO ..... 
0 

til 
0 
::r Rl3 

CD lOOK 

8 
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t"t-...... 
(':) 
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IN.PUT 2 

...... [,f 

"1 ...... 
::s aq 

t; ...... 
II) 

C2 

~ 
500 

aq 
"1 
II) 
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·~ 
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--

R6 

620 

RS 
680 

Rl5 
50 0K 

Rl7 

Rl9 

620 

R20 

680 

C:R5 

R9 

1.3K 
{ 3W) 

Q2 
2N3053 

TC7 9 500 

Q4 
ll0319 

Rll 

21.0 

IN71WA 
3.9V 

C, 0 

+48V 

NO NOTES 

6. 

R3 AND Rl5 ARE ADJUSTED FOP. 
SYMMETR1CAL S~ITC"'ING ABOUT ZERO 

VOL 1 S FOil INPUT I A~O 2 RESPECTIVELY 

PINS A. B 60MA TO CCol LS 

PINS C,O . ll? TO SlY DC POWER INPUT 
PINS N.P t..~S 1888 SIGNAL INPUT I 
PINS E·,F ),jS 1886 SIGNAL INPUT 2 

PINS H.J,K,L.t.l. CIRCUIT CO'~!.o\ON 

I ALL INPUTS AND OUTPUTS REFERRED iO 

Cl RCU IT COMMON) 

ALL RES!~TORS ARE 5:, I 2 'IIIATT UNLESS 
OTHER'WISE SPECIFIED 

AH CAPACITANCE VALUES IN PICOFARADS 

UNLESS OTHERWISE SPECIFIED. 

DENOTES CIRCUIT CQM!o(}N. 

S£LECTOa 
MAGNETS 

ZWII 


