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MODEL T710/T711 INTRODUCTION

SECTION I - INTROIXICTION
A. Models T10 and T11l Millivolt Discriminators

These M1llivelt Discriminators are extremely stable, light-
moduletor dc smplifiers operating a bGhyratron tube and reley.
They are identilcal except for the method of the trip level
adjustments.

Trip level of the T10 and 71l is variable from 0.2 to 10 milli-
volte. The range may be extended to 1000 volts with an internal
resgistive divider, or to 10" ampere with a current shunt.  Ad-
Justment of the T10 is made with an external reference and po-
tentiometer located bhehind the front pansl. The Tll is adjusted
by means of a calibrated dlsl in the front panel. Dial setting
is accurate within 1200 uv .

The instruments may be made either locking or non-locking.
They are chatter-free on non~locking and loeking operation;
modification for locking action is easlly made by adding & nor-
mally open switch,

Long term repeatabllliy of the TLO and 711 is better than 200
microvolts, and the speed of response is between 40 and 60
milliseconds with a signal 50% larger than the trip level.
Standard unite are wired to trip for signals exceedlng the trip
point and are fail-safe in that fallure of any component causes
the alarm condition. On unlits wired to trip for a signal that
decreases below the trip point, the unlt is not fall-safe if

8 loss of reference signal occurs.

Careful shielding, flltering, and guarding permlt floating oper-
ation up to 500 volts above ground, with excellent rejection

to extraneous voltages. Input and output terminals are isolated
from each other and from ground.

Immnity to vibration and indefinite life under rigorous environ-
mental conditions are assured by the use of premium subminiature
tubes and a Xelthley designed photo-resistive modulator having
no moving parts. Permissable overload is greater than 10,000
times.
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MODEL T10/711 SPECTIFICATIONS

SECTION 1II - SPECIFICATIONS

Models T10 and Tll sre identlcal except for the means of adjust-
ing the trip level.

TRIP LEVEL: Model 710: Adjuetment made with an external referw
ence and potentiometer located behind front panel.
Model Tll: Adjustment made with a calibrated dial

on the front panel. Dial setting of ‘'trip level is
accurate within tooo uv.

SENSITIVITY: 0.2 to 10 millivolts. Range can be extended to
1000 volts with en internal resistive divider.

MAXIMUM SOURCE IMPEDANCE: 100 K

INPUT IMPEDANCE: From 10 to GROUND or INPUT to QUTPUT, over

1000 megohms shunted by .O04T mfd. Across Input terminals, greater
than 1 megohm. Maximum voltage above ground, 500 volts, de or
peak.

OUTPUP: Relay contacts, DPDT, 5 amps, 110 v, noninductive.
REPEATABILITY OF TRIP POINT: Better than 200 microvolts.

STABILITY OF TRIP POINT: *0.3% with £20% line change.

60 CPS REJECTION: 100 millivolts of 60 cps on de signal will
cause less than 1% shift of trip point.

RESPONSE SPRED: As shown in Figure 1, speed depends somewhat
on the degree to which the trip point is exceeded. Reclosure
time is approximately 30 milliseconds.

TRIP POLARTITY: Posltlve or negative

PERMISSIBLE OVERLOAD: (Greater than 10,000 times.

TRIP RESET: Automatic when the standard non-locking mode of
operation 1s used; differential between trip and reset 1s less
than 200 uV. When modified for locking action, a reset switch
is added.

TRIP INDICATION: Red light on front panel.

VOLTAGE REFERENCE: One RMAOLR mercury battery. Battery life
is in excess of 10,000 hours.

TUBE, TRANSISTOR COMPLEMENT: 1-6948; 1-6788; 1-5643; 1-2N398
MODULATORS: 2 Keithley Model 1510 Modulators

POWER: 117 v, 60 cps, 12 w; 230 v models on order
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SPECIFICATIONS MODEL T10/71L

ACCESSORIES SUPPLIED: Mating connectors; input, output:

ACCESSORIES AVAILABLE: Model T10L Cese: Model T102 Rack Freme
for mounting uvp to T unlis.

DIMENSIONS: 8" high x 24" wide x 133" deep.
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MODEL 710/711 DESCRIPTTION

SECTTON IXI - DESCRIPTION

The Model 710 and T11l Millivolt Discriminators consist of a three
stage vacuum amplifier following & modulator and an Input filter.

The output of the amplifier is synchronously demodulated and filtered
to provide a D.C. signel at the grid of a thyratron. The thyratron
controls a relay.

The input contains the D.C. to A.C. modulator, an input filter to
reject aspurious A.C. signals and the Trip Level reference set.

The modulator used in the Millivolt Discriminstor employs two photo-
conductive cells, PD-10L and PD-102, which operate from the trans-
former secondary. This action is simllar to a single-pole double-
throw mechanleal chopper with the result that the D.C. Input and

the D.C. reference are converted to an A.C. signal. With no signal
at the lnput of the smplifier elther from the reference or the input,
the negative bilas cuts off the thyratron and the relay drops oub.
When & reference signal is fed to the amplifiler, the negative bias
at the grid of the thyratron is cancelled and the thyratron fires
and energizes the relsy. This is the normel condition of operation,
that is with the relay energized. Operating in this manner the Model
710 and 711l will indicate an alarm condition in the event of any
tube fallure in the unlt or from the loss of this reference slgnal
by any other means. The transistor, QL protects against loss of
bilas on the thyratron. If bias is lost, the transistor opens the
cathode circult of V3 and glves the alarm condition. The modulator
compares the input signal to the signal set by the Trip Level. I
the input signal 1s less than the level set by the Trip Level pot.,
the D.C. voltage to the thyratron grid keeps the thyratron on. If
the input signal exceeds the reference signal the thyratron extinguishes
and indicates the alarm condlition by means of a red light on the
front panel.

Spurlous A.C, signals are prevented from entering the input by means
of e "twin-tee" filter consisting of R-102 through R-106 and C-101
through C-103 which 1s tuned to line frequency. R-104 and R-106
are set at the factory for maximm rejection to line frequency,

The demodulator circuit employs a four-diode bridge with silicon
diodes. A balanced configuration is used so that careful balance
of the transformer secondary 1s not necessary. The demodulator is
driven synchronously with the neon lamps which switech the input mod-
ulator. The demodulator output 1s a pulsating D.C. signal which

1s filtered and fed to the grid of the thyratron.

The basic sensitivity of the instrument is 10 milldvolts, however,
reduced sensitivity may be obtained by the use of a divider.

The output is obtained as a D,P.D.T. set of contacts from a relay
which is used for control.
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MODEL 710/711 OPERATION

SECTION IV - OPERATION

A. INDUT CONNECTIONS ~ The Model 710 and Tll will cperate grounded

or floating. For grounded operation, one side of the signal source
should be grounded.

B. OPERATION - The power is turned on by plugging in the power
cord. Be sure that the instrument is wired for the proper line volt-
age. The Model T10 and T1ll will operate satisfactorily on 50 or &0
cps. For method of changing from 115 to 230 volts consult schematic.

The trip point on the Model T1C is set by means of an external
reference and a multi-turn wire wound potentiometer located

behind the front panel and on the Model Tll by means of a cal-
ibrated dial on the front panel. The RELAY OPEN light will go

on when the limit is exceeded. No other operating adjustment

is necessary.

C. NON-LOCKING OPERATION - The instrument is normally supplied

for non-locking operation and the relay will re-close when the signal
drops about 200 microvolts below the trip point.

D, LOCKING OPERATION AND CONVERSION TO LOCKING OPERATION ~ On the
output plug at the rear of the instrument, pins (I) and (J) are jump-
ered. If this jumper is removed, the unit will perform as & locking
relay. To reset, pins (I) and (J) must be momentarily shorted after
the signal has fallen below the set limit. When units are supplied
es locking relays, a reset button, connected across pins (I) and (J),
is mounted on the front panel., Remote reset may be obtained by an
external control across the reset pins.

E. REVERSE POLARITY OPFRATION - If it is desired to operate with
negative signale the input signal iz merely reversed.

F., OUTRUT CONNECTIONS - The ocutput is obtained as s DPDT set of
contacts from & relay. The rating of the reley is 5 amperes NON-
INDUCTIVE, If inductive loads or higher currents are to be switched,
the output should be followed by & second relay of high enocugh cur-
rent capacity.
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MODEL T710/T711

SECTION V ~ MAINTENANCE

MAINTENANCE

The only maintenance requlred is the replacement of the mercury

standard cell every 10,000 hours.

If the highest reliability is

requlred, i1t is recommended that the vacuum tubes also be replaced

on that schedule,

TROUBLE SHOOTING CHART - MODEL T10 and 711

SYMPTOM

CAUSE OF TROUBLE

REMEDY AND CHECKS

A.C, Power Cord plugged,
pillot light does not
light and no readings
obtained.

Defective Power Cord, Plug
or Receptacle
Fuse (F-1) blown

Check Power source
and connectlions.
Fuse

Check (F-1)

No (+) voltage readings
obteinable, pilot lamp
lights and Relay Open
lamp (red) lights.

Defective D201

Check D201, If
necessaxry, replace.

Relay open Leamp (red)
on at all times.

Defective V-1, V-2, or
V-3,
Defactive B~1l

Oven Potentiometer, R-120
Open Relay Coil
N/O Relay Contact not

making

Defective D-102

Jumper on Output Plug

Check Tubes. Replace
1f necessary.
Check Battery. Re-

. place if necessary.

Check for continmuity.
Replace if necessary.
Check colil Reaistance.
6200 ohms, t10%

Adjust

Check D-102, replace
if necessary.

Check to see if out-
put plug is jumpered
between pins (I) and
(7)

Lamp (red) off, at all  Defective DS-2 Check, replace if
times necesgary.
Defective D-202, D-203 Check, replace if
D-20k, or D-205 necessary.
Defective C~110 Check, replace if
necessary.
Differentinl 1s greater Amplifier galn down Check voltage read-

than 200 microvolts

Defective V-1, V-2, or V-3

ing.
Check, replace if
necegsary,

0762R
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MATNTENANCE, MODEL T10/Til

The waveforms in Figure (2) have been prepared to help check for
proper operation and localize a possible malfunction.

To obtain the waveforms, sbort the input lemds to chaseis. 8Set the
trip level pot for 1 mv and connect an oscilloscope between chassls
and the points Indlcated bhelow:

Figure (1)
A-Vl, Pin 5
B~ V-2, Pin 1
C ~V-2, Pin B
D - Junction of D-103 & D-105 (See Schematic)
B -V-3, Pin T

Failure to obtain the desired waveform at any of the above points
would indicate the fault to be at that stage or some component pre-
ceeding it.

Use conventlonal AC Amplifier trouble-shooting methods to locallze
fault. Refer to Schematic and Voltage & Reslstance Chart.
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MODEL 710/711 REPLACEABLE PARTS LIST

REPLACEABLE PARTS LIST - MODEL 710

Circuit

Deslg. Deseription Part No.
B-1 Battery, RM4OL-R BA-8
C-101 Capacitor, mylar, .OL7 mfd. 200 V ch7-.0LT
€-102 Capacitor, Same as C-10lL

C-103 Capacitor, myler, .l mfd. 200 V. ChT~ .1
C-10k  Capacltor, ceramic disc., .01 mfd, 600 V, C22-.01
C-105 Capacitor, Flectrolytic, 4.7 mfd, 15V CTl-b.T
C-106 Capacitor, Same as ¢-10h

C-107 Capacitor, Ceramic disc. .02 mfd, 600 V C22-.02

C-108 Capacitor, Same as C-107
C-109 Capacitor, Seame as C-10T

C-110 Cepacitor, Electrolytic, 50 mfd. 6 V. Cl7-50
C-111 Capacitor, Same as C-]10L
C-112 Capacitor, Ceramic Disc. 47 PP , c22-b7

C~113 Capacitor, Ceramlc Disc. Q0T mfd., 600 V. Ccop-.00hT
C-114 Capacitor, Metalized paper tubular, 1 mfd 200V ¢18-1.0

C-201 Capaciltor, Dry Blectrolytic Tubwlar, 20 mfd.
250 v, IC cart-20
C-202 Capacitor, Ssme ag C-201
C-203 Capacitor, Same as C-20L
C-204 Capacitor, Dry Electrolytic Tubular, 1000 mfd.

l2 v. IC ¢11.-1000
D-101,
D-10¢ Rectifler, IN2069 RF-20
D-201 —
F-1 Fuse, .5 A Slow Blow FU-4
DS-1  Tdght Assembly, Pilot #47  PL-13G
DS-2  Light Assembly, Pilot #h7 PL-13R
J-2 Jack, Input - Cannon XILR-3-32 C-TL
J-1 Jack, Output - Amphenol AN 31024-18-18(C) 23
p-1 Piug, Output - Amphenol AN 3106-A-18-1P cs-22
P-2 Plug, Input - Cannon XIR-3-11 c3-Te
R-101 Resistor, Composition, 20M, 10%, % watt R1-22M

R-102 Resistor, Deposited Carbon, 60K, 1%, 4 watt  R12-60K
R-103 Resistor, Deposited Carbon, 23.3K, 1%, % watt RI12-23.3K

R-104  Potentiometer, Carbon, 10K RP2-10K
R-105 Resistor, Deposited Carbon, LOK, 1%, & watt  R12-4OK
R-106 Potentiometer, Carbon, 20K RPT~20K
R-107 Resistor, Composition 100K, 10%, %wat’c R1-100K
R-108 Resistor, Composition 3.3M, 10%, 3 wabt R1-3.3M
R-109 Resistor, Composition 4.7K, 10%, 3 watt R1-4.7K
R-110 Resistor, Composition 270K, 10%, 5 watt R1-270K
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REPLACEABLE PARTS LIST

REPLACEABLE PARTS LIST - MODEL T10

MODEL T710/71L1

Circuit

Degig. Degeription Part No.
R-111 Resistor, Composition 10M, 10%, % watt R1-10M
R-112 Resistor, Composition, 470K, 10%, % watt RL-470K
R-113 Reslstor, Same as R-111l

R-114 Resistor, Seme as R-107

R-115 Resistor, Composition, 680K, 10%, & watt RL-280K
R-116 Resistor, Composition, 1K, 10%, & watt R1L-1K
R-117 Resisgtor, Same as R-10T

R-118 Reslstor, Same as R-10T

R-119 Resistor, Composition, WK, 10%, % watt RL-A4TK
R«120 Potentiometer, Trimpot Wirewound, 1K RP29~1K -
R-121 Resistor, Wirewound, 120K, 1%, & watt RL8~21-120K
R-201 Reslstor, Composition, 1K, 10%, 3 watt RL-1X
R-202 Reslstor, Same as R-201

R-203 Resistor, Same asg R-L19

R-204  Resistor, Seme as R-107

R-205 Resistor, Composition, 120K, 10%, % watt R1-120K
R-206 Resistor, Composition 10%, % watt, 4.7 K R1-U,TK
R~207 Resistor, Composition, 330 ohms, 10%, 3_1,— watt RL-330
R-208 Resistor, Wirewound, 25 omm, 5%, 5 watt RUA-25
K-1 Relay, P & B - MJ-1287 RL-14
Pl Trensformer {Central K1-176) TR-43
V-1 Vacuum Tube, Sylvania 6788 EV-6788
V-2 Vacuum Tube, Sylvania 6948 EV-6948
V-3 Vacuum Tube, Sylvanie 5643 EV~5643
Q-1 Transistor , RCA EN398 TG-13
PDI0OL  Componente of Model 1501 Light Mod. Assembly 130854
ENIOL Components of Model 1501 Light Mod. Assembly 130854
PD10Z Components of Model 1501 Light Mod. Assembly 130854
EN102 Components of Model 150 Light Mod. Assembly 13085A
5.4 OT62R



MODEL 710/711

REPLACEABLE PARTS LIST - MODEL 711

Circuit

Desig. Description

Bl Battery, RM4OL-R

cLol Capacitor, mylar, .047 mfd. 200 V

C102 Capacitor, Same as Cl0OI

c103 Capacitor, Mylar, .1 mfd. 200 V

Cl04 Capacitor, ceramic disc., .0l mfd, 600 V
Ccl05 Capacitor, Electrolytic, 4.7 mfd, 15 W
C106 Capacitor, Same as Cl04

c107 Capacitor, Ceramic disc., .02 mfd. 600 V
Cc108 Capacitor, Same as CLl07

€109 Capacitor, Same as CL0O7

clio Capacitor, Electrolytic, 50 mfd. 6 V
cl1l Capacitor, Same as CLOl

cl1z2 Capacitor, Ceramic disc. 47 PF

€113 Capacitor, Ceramic disc. .0047 wmfd. 600 V
Ccli4 Capacitor, Mylar, 1 mfd 200 V

c201 Capacitor, Dry Electrolytic Tubular, 20 mfd. 250 V DC
c202 Capacitor, Same as C201

€203 Capacitor, Same as C201

c204 Capacitor, Dry Electrolytic Tubular, 1000 mfd, 12 V DC
D10l Rectifier, IN2071

DLlO2 Rectifier, IN2071

D103 Rectifier

D104 Rectifier

D105 Rectifier

nloe Rectifier

D201 Rectifier, IN2071

D202 Rectifier, IN2069

thru

D205

F1 Fuse, .5 amp, Slow Blow
DSl Light Assmebly, Pilot #47

DsZ Light Assmebly, Pilot #47

REPLACEABLE PARTS

Keithley
Part No,

BA-8
Chy-.047
ch7-.1

c22-.01
c7l-4.7

¢22-.02

Cl7-50

C22-47
€22-,0047
€66-1.0

£27-20

¢l1-1000

RF-17
RF-17
(L)
(2)
(1)

(2)

R¥-17

RF-20

FU-4

PL-13C
PL-13R

{1y DLl03 and D105 are matched, Keithley Part No. 1l4168A, replace only as a pair.
D104 and D106 are matched, Keithley Part No. 14168A, replace only as a pair.

(2)

L



REPTLACEABLE PARTS

REPLACEABLE PARTS LIST - MODEL 711 (Cont'd)

MODEL 710/711

Circuit Keithley
Desig. Description Part No,
J2 Jack, Input - Cannon XLR-3-32 cs-71

Jl Jack, Output - Amphenol AN 3102A-18-1S(C) €5-23

PlL Plug, Output - Amphenol AN 3106-A-18-1P C5-22

P2 Plug, Input - Cannon XLR-3-11 Ccs-72
R101 Resistor, Composition, 2.2M, 10%, 1/2 watt RI-2.2M
R102 Resistor, Deposited Carbon, 60K., 1%, 1/2 watt R12-60K
R103 Resistor, Deposited Carbon, 23.3K, 1%, 1/2 watt R12-23.3K
R104 Potentiometer, Carbon, 10K RP2-10K
R105 Resistor, Deposited Carbon, 40K, 1%, 1/2 watt R12-40K
RL1O6 Potentiometer, Carbon, 20K RP7-20K
R107 Resistor, Composition 100K, 10%, 1/2 watt R1-100K
R108 Resistor, Composition 3.3M, 10%, 1/2 watt R1-3,3M
R109 Resistor, Composition 4.7K, 10%, 1/2 watt R1-4,7K
R110 Resistor, Composition 270K, 10%, 1/2 watt R1-270K
R111 Resistor, Composition, 10M, 10%, 1/2 watt R1-~10M
R112 Resistor, Composition 470K, 10%, 1/2 watt R1-4 70K
R113 Resistor, Same as R11l

R114 Resistor, Same as R107

R115 Resistor, Composition, 180K, L0%, 1/2 watt R1-180K
R116 Resistor, Composition, 1K, 10%, 1/2 watt R1-1K
R117 Resistor, Same as R107

R118 Resistor, Same as R107

R119 Resistor, Composition, 47K, 10%, 1/2 watt R1-47¥
R120 Potentiometer, Wirewound, 1K RP28-1K
R121 Resister, Wirewound, 120K, 1%, 1l/4 watt R18-6-120K
R122 Potentiometer, Trimpot Wirewound, 10K RI’39-10K
R201 Resistor, Composition, 1K, 10%, 1/2 watt RI-1IK
R202 Resistor, Same as R201

RZ203 Resistor, Same as R119

R204 Resistor, S me as RLO7

R205 Resistor, Composition, 120K, 10%, 1/2 watt R1-120K
R206 Resistor, Composition, 4.7K, 10%, 1/2 watt R1-4.7K
R207 Resistor, Composition, 330 ohms, 10%, 1/2 watt R1-330
R208 Resistor, Wirewound, 25 ohm, 5%, 5> watt R4A-25
Kl - Relay, P &'B - MF-1287 RL=T4

Tl Transformer {(Central K1-176) TR-43
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MODEL 710 -TII
VOLTAGE ¢ RESISTANCE CHART

MEASUREMENTS MADE FROM TUBE

PIN TO CHADSSIS WITH INPUT
2L FADS QUORTED TO GROUND,

e Lpe A e g et T W’ ¥ N
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DESCRIPTION
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