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Specifications

Model T11A

-hp~ Model 711A Power Supply

SPECIFICATIONS

OUTPUT VOLTAGES:

DC Regulated High Voltage: 0 to 500 volts (with-
out switching), 100 ma maximum load.

AC Unregulated: 6.3 volts, 8 amps maximum
load; 12.6 volts center tap, 3 amps maximum
load.

REGULATION: For line voltage 115/230 volts +10%,
less than0. 5% change or 1.0 volt change, which-
ever is greater; from no load to full load, change
of less than 0. 5%or 1.0 volt (whichever is great-
er).

RIPPLE: Less than 1.0 mv.

METERING:

Current Meter: 0 to 100 ma; 0 to 10 ma with
pushbutton.

Voltage Meter: 0 to +500 volts; 0 to +50 volts
with pushbutton.

TERMINALS: Either positive or negative dc regu-
lated high voltage terminal may be grounded.

OVERLOAD PROTECTION: Ac line fused. Over-
load relay prevents dc output from greatly ex-
ceeding current rating of output milliammeter
thus protecting instrument from overload condi~
tions including short circuit output.

POWER: 115/230 volts +10%, 50-1000 cps. Ap-
proximately 145 watts depending on load and line
voltage.

SIZE:

Cabinet Mount: 7-3/8 inches wide, 11-1/2 inches
high, 14-1/4 inches deep.

Rack Mount:

TOP

=
72 MIN .
N o

s )
s P T
SIDE REAR
° 1t
THAR
WEIGHT:

Cabinet Mount: Net, 20 lbs, shipping 26 1bs.

Rack Mount: Net, 24 lbs, shipping 35 lbs.

00198-3
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Model 7T11A

CAUTION

- - Dangerous voltages are present at the terminals and within this instrument - -

Sect.I Page 1

SECTION |
GENERAL DESCRIPTION

1-1 GENERAL DESCRIPTION

The Model 711A Power Supply is a general-purpose
low-power dc and ac voltage supply particularly
suited to powering experimental setups,

By means of the facilities provided by the Model
7T11A the following voltages are made available at
the output terminals on the control panel:

Unregulated ac:

6.3 volts, 3 amperes maximum load current
(two supplies) or

6.3 volts, 6 amperes maximum load current
(one supply) or

12. 6 volts, 3 amperes maximum load current
(one supply, tapped at 6,3V).

Regulated dc:

0 to 500 volts, continuously variable; maxi-
mum output load current, 100 ma.

NOTE: Insulation within the Model 711A permits
operating the dc output voltage as much as 500 volts
from chassis ground so that two Model 711A Power
Supplies may be operated in series to obtain 1000
volts dc output while each instrument chassis re-
mains at ground potential,

The dc output of the Model 711A has high stability;
for line voltage variations within rated limits, the

00198-2

level of the regulated output will vary less than 0. 5%
or 1 volt (whichever is greater), and from no load
to full load the level of the output will vary less than
0. 5% or 1 volt (whichever is greater). Ripple will
be less than 0.001 volt.

While the internal impedance of the Model 7T11A will
vary both with the dc load current and the frequency
of any reflections from the equipment being powered,
the internal impedance of the Model 711A will be
less than 10 ohms with any load current and at any
frequency up to a few megacycles.

The dc output is continuously monitored by two
meters, a voltmeter and a milliammeter. A low
and high range are provided for each meter so that
low values of voltage and current may be read accu-
rately.

The power supply is protected from input or out-
put overload by (1) a fuse in the line-voltage input
circuit and (2) a relay, in the main positive bus,
which operates at overload current to interrupt con-
duction through the regulator.

1-2 INSPECTION

This instrument was thoroughly tested and inspected -
before being shipped, and is ready for use when re-
ceived.

After the instrument is unpacked, it should be in-
spected carefully for damage received in transit.
If any shipping damage is found, see the warranty
on the inside front cover of this manual.
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1-3 POWER CABLE

The three-conductor power cable supplied with this
instrument is terminated in a polarized three-prong
male connector recommended by the National Elec-
trical Manufacturers' Association. The third contact
is an offset round pin added to a standard two-blade
connector which grounds the instrument chassis when
used with an appropriate receptacle. To use this
connector with a standard two contact receptacle,
an adapter should be used to connect the NEMA con-
nector to the two-contact system. When the adapter
is used, the third contact is terminated in a short
lead from the adapter which can then be connected
to the outlet mounting box in order to ground the
instrument chassis.

Model 7T11A

1-4 230-VOLT OPERATION

This instrument is normally shipped from the
factory with the dual 115 volt primary windings
of the transformer connected in parallel for oper-
ation from a nominal 115 volt source. If oper-
ation from a nominal 230 volt source is desired,
the windings may easily be reconnected in series.

Refer to the schematic drawing for details.

The power fuse (F1) must be changedfroma 1. 6 am-
pere slow-blow fuse to a 0.8 ampere slow-blow
fuse.

00198-2



Model 711A

2-1 CONTROLS AND TERMINALS
All controls and terminals except the fuseholder

are mounted on the front panel. The fuseholder is
mounted on the rear plate of the instrument.

Voltmeter -

This single-scale, two-range (0 to 500 volts; 0 to,

50 volts) voltmeter indicates the voltage level at the
output of the main regulator. With the DC VOLTAGE
switch at ON, the level of voltage at the DC VOLT-
AGE output terminals is indicated by the voltmeter.
Normally the meter indicates on the 0 to 500 volt
range; with the 50 VOLTS FULL SCALE pushbutton
depressed, the meter indicates on the 0 to 50 volt
range.

Milliammeter -

This single-scale, two-range (0 to 100 milliamperes;
0 to 10 ma) milliammeter indicates the value of the
dc load current. Up to 100 ma can flow in the
load circuit without overloading the milliammeter.
Normally the meter indicates on the 0 to 100 ma
range; with the 10 MA FULL SCALE pushbutton
depressed, the meter indicates onthe 0 to 10 ma
range.

50 VOLTS FULL SCALE -

When operated (depressed), this SPDT pushbutton
opens the high-range series multiplier resistor and
inserts the low-range multiplier.

10 MA FULL SCALE -
This pushbutton,
operation, controls the proportion of current di-
verted by the respective shunts across (1) the mil-
liammeter and (2) the protective relay in series
with the milliammeter. When the 10 MA FULL
SCALE pushbuttonis depressed, the protective re-
lay operates at between 11 and 17 ma to interrupt
conduction through the regulator and thereby to in-
terrupt the flow of current through the milliammeter.

00198-2
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SECTION I
OPERATING INSTRUCTIONS

With pushbutton at normal, the protective relay oper-
ates at between 110 and 170 ma.

D.C.VOLTS ADJ.

Adjustment of the regulated dc voltage to the desired
level is by means of the FINE and COARSE control
mounted under the D.C. VOLTS ADJ. designation.
The level of voltage obtained at any given setting
of the controls is indicated by the voltmeter, and
the resulting flow of current in the load circuit is
indicated by the milliammeter.

COARSE -

Operation of the COARSE control (1) adjusts the
setting of a 1-megohm variable resistor, R11, and
(2) operates two microswitches, S1A and S1B.

a. Variable resistor R11 is part of the voltage
divider in the circuit which controls the level
of the regulated dc output voltage.

b. The microswitches make connection to various

taps on the power transformer secondary wind-
ing which furnishes voltage for the main dc supply
circuit. At the low-voltage position (ccw) of the
COARSE control, the main dc supply circuit is fed
by the low-voltage section of the winding. As the
control is turned cw, the microswitches are actuated
to complete connection to the higher voltage taps.

FINE -

Operation of the FINE control varies the setting of
variable resistor R12., This resistor also is part
of the voltage divider in the circuit which controls
the level of the regulated dc output voltage.

Indicator Lights -
There are two indicator lights on the control panel:

AC VOLTAGE - This red indicator light glows
to indicate that power is applied to the instrument
circuits.
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DC VOLTAGE - The operating circuit of this in-
dicator light is controlled by the DC VOLTAGE
switch, and the light glows red when the switch is
at ON to indicate that voltage is applied to the DC
VOLTAGE output terminals.

AC VOLTAGE Switch -~

This SPST toggle switch is in the primary circuit
of the power transformer. With the AC VOLTAGE
switch at ON, line voltage is connected to power
transformer T1.

DC VOLTAGE Switch -

There is no voltage on the DC VOLTAGE output ter-
minals until the DC VOLTAGE switch is at the ON
position. When operated, this DPST toggle switch:
(1) connects the positive de bus to the DC VOLTAGE
output terminals and (2) closes the circuit to the DC
VOLTAGE indicator light.

Output Terminals -

Both the AC VOLTAGE and DC VOLTAGE output
terminals are of the binding-post type, will accom-
modate either a banana plug or wire, and are so
arranged that banana plugs with 3/4-inch spacing
may be used.

AC VOLTAGE -

There are two pairs of output terminals associated
with the ac voltage supply. Depending on how the
terminal connections are made (see paragraph 2-3),
the Model 7T11A may be arranged to supply the fol-
lowing ac voltages:

6.3 volts at 3 amperes (two circuits), or
6.3 volts at 6 amperes (one circuit), or
12.6 volts at 3 amperes (one circuit, tapped

at 6.3V).

DC VOLTAGE -

There is one pair of output terminals for the regu-
lated dc voltage supply: + and -, The binding-post
nuts for the + and - terminals are insulated. Neither
the + nor the - terminal is connected to the chassis
within the instrument so that the dc supply may be
operated either above or below ground by appropriate
external connection to ground.

On the same mounting plate with the + and - termi-
nals is a terminal (G) which is connected to the in-
strument chassis, The G terminal is connected to
earth ground when the power-cable connector is
plugged into a grounded female connector.

Model 7T11A

FUSE - .

The fuseholder, which is mounted on the rear plate
of the instrument, contains the time-delay cartridge
fuse which protects the input circuit. Before start-
ing to install a new fuse, check that the power cable
is disconnected from the line. Replacement fuses
must be of the slow-blow type: 1.6-ampere fuse
for 115-volt operation or a 0. 8-ampere fuse for
230-volt operation.

2-2 OPERATING PROCEDURE

Be sure the Model 711A is so placed that nothing
can obstruct the ventilating louvers in the sides of
the cabinet. Safe operating temperatures with the
cabinet depend upon free air flow through the louvers.

a. Before operating the instrument for the first
time, see paragraph 4-7, Meter Zero Adjustment.

NOTE: If the Model 711A is to be operated from a
230~volt source, check (1) that power transformer
T1 is strapped for 230-volt operation (strapping
options are shown on the schematic diagram), and
(2) that fuse F1 is a 0.8-ampere slow-blow fuse.
See paragraph 4-8.

b. Check that boththe AC VOLTAGE and DC VOLT-

AGE switches are in the off position. After the
Model 711A has been pluggedinto a power source of
specified voltage and frequency, turnthe AC VOLT-
AGE switch to ON, and allow a two-minute warmup
period.

With the DC VOLTAGE switch still in the off position,
connect the load. For connection arrangements for
the various options, see paragraph 2-3.

¢. Check that the COARSE control is in its maxi-
mum counterclockwise (low-voltage) position.
Turn the DC VOLTAGE switch to ON.

d. To obtain the desired level of dc voltage, ad-

just the COARSE and FINE controls. The volt-
meter indicates the level of the dc voltage being
supplied to the + and - output terminals. If the level
of the dc supply is below 50 volts, the voltmeter
may be operated on the 50-volt range by depressing
the 50 VOLTS FULL SCALE pushbutton during the
voltage adjustment procedure.

00198-2
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2-3 OUTPUT OPTIONS

AC Options - (Figure 2-1)

The ac supply may be arranged for any one of three
options:

Two 6.3-volt, 3-ampere supplies (Figure 2-1A)

One 6. 3-volt, 6-ampere supply, by connecting the
two 6. 3-volt supplies in parallel (Figure 2-1B)

One 12. 6-volt, 3-ampere supply, by connecting the
two 6. 3-volt supplies in series (Figure 2-1C)

Sect.II Page 3

DC Options - A
Among the operating options for which the dc voltage
supply terminations may be arranged are the following:

0 to 500 volts, positive or negative with respect to
chassis ground.

0 to 500 volts, neither side grounded. (It is recom-
mended that the instrument ehassis be grounded
whenever both d-c terminals are operated at a poten-
tial above or below ground.)

Up to 1000 volts, by connecting two Model 711A's
in series.

6.3V 6.3V 63V 63V 6.3V 2.6V T0
3A 3A 3A 3A 3A 3AMP LOAD
T o W
\
TO 63V 6.3V TO / 6.3V T0

LOADY) 3 AMP

<--L-_Q

(A)

3 AMP

L3,

LOAD

STRAPS §

X
A

@.J -0
(B)

6 AMP

LOAD

STRAP

(c)

Figure 2-1.

00198-2
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Model T11A

3-1 GENERAL DESCRIPTION

The Model 711A Power Supply furnishes a regulated
variable dc voltage (HV supply) and an unregulated
ac voltage. Regulation of the HV supply is obtained
by means of a main regulator, which regulates the
voltage supplied to the DC VOLTAGE output termi-
nals, and a secondary regulator which regulates
the voltage which supplies the reference voltage and
most of the operating potentials for the regulator
circuits. Arrangement of the main components of
the dc supply circuit is indicated in block diagram
form in Figure 3-1, and detailed circuitry of the
Model 711A is shown in the schematic diagram,
Figure 4-8.

On the schematic, Figure 4-8, and the Voltage
and Resistance Diagram, Figure 4-7, voltages
shown for the main series regulator, main control
tube, cathode follower, secondary regulator (V3A
and V3B) and secondary regulator voltage supply
are with reference to chassis ground (). The

Sect.Il Page 1

SECTION 1l
CIRGUIT DESCRIPTION

reference voltage bus, shown on schematic is "
approximately 200 volts negative with respect to
the main negative bus.

Power from an external source is applied to the
Model 711A through power transformer T1. Volt-
age for the HV supply is taken from a T1 secondary
winding which is tapped for various output voltages
and, by means of connections through microswitches
operated by the COARSE control, provides an in-
put which is variable (paragraph 3-4b). Voltage
from the tapped secondary feeds selenium rectifiers
CR2, CR3, and capacitors C2, C3 connected as a
voltage doubler.

From the doubler, the positive bus is brought through
the winding of overload relay K1 (para, 3-5), the se-
ries regulator, V1 and V2 (para.3-3), the DC VOLT-
AGE switch, and the milliammeter, tothe DC VOLT-
AGE + output terminal. The voltmeter is connected
across the main positive and negative busses. With
the output circuit so arranged, there is continuous

SOREEN_VOLTAGE
— " sueLy B¢ 0LTS AD)
TI/150V - CRI
o TAP SWITOHES | o o o o oo e e — e _Q
e
4 |
e
MAIN POSITIVE BUS
7 VERLOAD '
RELAY l | ;
POWER INPUT T * WAN_ SERIES | o VaLTAGe
115/230 v HIGH VOLTAGE 1 Uy REGULATOR |
50 - 1000 "V SUPPLY CR2 , CR3 ) vI.ve '\0‘@
1 /150V~265V c2,c3 : ) L ;
MAIN NEGATIVE BUS ’ 5) '
|
)
SECONDARY - ) :
L] PORER SPRLY | SECONDARY WAIN O (c)
T1/285V - CR4 SERIES AEG. CONTROL TUE
V3A V4B
% CATHODE
SECONDARY FOLLONER
CONTROL TUBE VOLTAGE. #66.
V38 TUBE
V5
REF. VOLTAGE BUS g
Figure 3-1. Model 711A Power Supply Block Diagram
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indication of the level of the voltage between the DC
VOLTAGE + and - output terminals and of current
flow through the load. The Model 711A circuit is dis-
cussed in greater detail in the following paragraphs.

3-2 INPUT

Line voltage is applied to the primary of power
transformer T1 through fuse F1 and AC VOLTAGE
switch §5. To accommodate operation from either
a 115-volt or a 230-volt source, the primary of
transformer T1 is arranged in two sections. For
operation from a 115-volt source the two sections
are strapped in parallel, and for operation from a
230-volt source, the sections are strapped in series.
The schematic diagram shows the primary windings
strapped for 115-volt operation, the standard factory
strapping.

Indicator light DS1 is connected across one of the fil-
ament windings of transformer T1 to give indication
as soon as the transformer is energized.

3-3 REGULATION

Regulation of the Model 711A dc output voltage is
obtained by using two electronic regulators which
are designated main and secondary in the following

Model 711A

discussion. The cathodes of the control tubes are
maintained at a constant level by a voltage-reference
tube/cathode follower combination, a circuit designed
to accommodate the current through the cathodes of
both control tubes. The regulator circuits are shown
in Figure 3-2, a partial schematic,

a. Main Regulator - The control tube of the main

regulator compares a sample of the output volt-
age with a reference voltage, and any difference
between the two results in a compensating adjust-
ment in the amount of resistance inserted in series
with the main positive bus.

Pentode V4B is the control tube and the series regu-
lator is pentodes V1 and V2 connected in parallel.
A portion of the output voltage, sampled with respect
to the reference voltage bus, is applied to the grid
of control tube V4B, the cathode of which is held
at a constant potential. The plate of V4B is tied to
the grids of the series regulator tubes. With the
circuit so arranged, any rise or drop in the level
of the output voltage will cause a change in the po-
tential on the grid of the control tube, and also will
result in a change (in the reverse direction) in the
potential on the grids of the series regulator tubes.
By means of this circuitry, the series regulator
becomes a variable resistance which is electronically
actuated to increase or decrease as required to
maintain the output voltage at a constant level.

MAIN SERIES REG

Vi va

—
FROM HV
RECTIFIER
< MAIN + BUS
©  TO DC OUTPUT
AN — BUS R TERMINALS
<A RIt
4’::12
/
V3 A / —_—— =Ca
SEC SERIES REG \ ,._/ V38 V48
~ SEC MAIN g2
CONTROL TUBE | CONTROL TUBE b
2 R24
=CT 2 etk ~
pru—— Ty
P
FROM SEC Loe \ \
RECTIFIER S a7k
R27 /\
P 2R25 00K - \ V4A
$ 144K A ] $R32
\ CATHODE SRz
h-—" FOLLOWER
V5 ‘: R28
VR TUBE oK
REF, VOLTAGE BUS
Figure 3-2, Model 711A Main and Secondary Regulator Circuits Partial Schematic
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Model 711A

For example, if there is a drop in the level of the
dc output voltage, the potential on the grid of con-
trol tube V4B becomes more negative by comparison
with the reference voltage on the V4B cathode, and
conduction in V4B will be cut down. As a result,
the potential on the plate of V4B and on the grids of
series regulator tubes V1 and V2 will rise. As con-
duction through V1 and V2 increases, their plate
resistances drop, with a resulting decrease in the
voltage drop across the series regulator and rise
in the level of the dc output voltage.

The voltage divider through which the output voltage
is sampled is discussed in paragraph 3-4, below.

Any ripple in the output voltage is coupled by capa-
citor C4 to the grid of control tube V4B.

The pentode connection for beam power amplifiers
V1 and V2 gives a series regulator which furnishes
high gain at moderate power cost. The separate
screen voltage supply for V1 and V2 is fed by recti-
fier CR1 connected across the 150-volt secondary
winding of transformer T1.

b. Secondary Regulator - To regulate the low

end of the 0 to 500 volt range, potentials ap-
plied to the electrodes of the main control tube must
be negative with respect to the main negative bus.
The secondary regulator, fed by the 285-volt secon-
dary winding of transformer T1 and full-wave sele-
nium rectifier CR4,is arranged to provide this supply
of regulated negative voltage. In conjunction with
the voltage-reference tube/cathode follower combi-
nation (see paragraph c, below), the secondary regu-
lator also provides the reference voltage for the
Model T11A circuits.

The circuit of the secondary regulator is similar
to and functions in the same manner as the main
regulator. Triode V3A is the series regulator and

_is in series with the positive side of the secondary
power supply. Pentode V3B is the control tube; its
cathode is held at a constant potential, a portion of
the output voltage is applied to its grid, and its plate
is tied to the grid of series regulator V3A. The out-
put voltage is sampled with respect to the reference-
voltage bus by a voltage divider which consists of
precision resistors R24 and R25. The values selected
for R24 and R25 are such that the level of the refer-
ence-voltage bus is established at approximately
200 volts belowthat of the main negative bus. Any
ripple in the output is coupled to the grid of V3B by
capacitor CT7.

c. Reference-Voltage Supply for Control Tube

Cathodes - The amount of current through the
cathodes of control tubes V3B and V4B is greater
than the current capacity of voltage-reference tube
V5. Therefore a voltage-reference tube/cathode

00198-2

Sect. III Page 3

follower combination is used to maintain the poten-
tial on the cathodes of the control tubes at a constant
level.

Arrangement of the reference-voltage supply for
the control tube cathodes is indicated in Figure 3-2.
The cathode circuits of the control tubes and the
cathode follower are connected to the reference-
voltage bus through a common resistor, 10,000-
ohm R28, and therefore a change in the amount of
current through the cathode of one tube also will
effect a change in the potential on the cathode of the
other control tube and the cathode follower. How-
ever, by connecting the grid of cathode follower V4A
to voltage-reference tube V5, the V4A grid is main-
tained at a constant potential, and thus a change in
the V4A cathode potential causes such change in
V4A conduction that the IR drop across R28 is main-
tained at a constant value.

For example, if the potential on the grid of main
control tube V4B goes negative, conduction in V4B
will be cut down, the drop across R28 will be less,
and cathode potential will drop. Since the grid of
V4A is held at a constant potential and the potential
on its cathode is now more negative, there is less
difference in potential between grid and cathode,
and V4A conduction will increase. The increase in
current through the V4A cathode will compensate
for the decrease in current through the V4B cath-
ode, the drop across R28 will be returned to proper
value, and potential on the cathode of each control
tube will be maintained at a constant level regardless
of changes in the amount of current flowing through
the tube.

3-4 SETTING OF OUTPUT VOLTAGE LEVEL

a. General - The level of the dc output voltage
may be varied from 0 to 500 volts by adjusting
the level of the potential applied to the grid of main
control tube V4B. This adjustment is obtained by
operation of the COARSE and FINE controls. .

If the HV supply input were the same for all out-
puts from 0 to 500 volts, the excessive power dis-
sipated in the series regulator tubes would shorten

their life. Therefore the design of the Model 7T11A

includes a variable input for the HV supply.

The requifed variation in HV input is obtained by
operation of the COARSE control.

The arrangement of (1) the variable input and (2)
the voltage divider through which potential is ap-
plied to the grid of main control tube V4B are dis-
cussed in the following paragraphs.
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g 1
195° B f 7 0
2 STA ACTUATOR
05° B
Y T
265V 3
S STA CAM
05V | B
150v B
3 T0 + BUS
= A
2 ¢
START CW 0° 1 ——S1 B ACTUATOR
¢ }_ SIB CAM
T0 - BUS
al W((WWW/,/,‘,,,‘/(
RII
THROUGH VOLTAGE DIVIDER <—
" T0 CONTROL TUBE V48
+195V + 20V
60
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Figure 3-3. Model 711A Arrangement of Tap Switch Actuators and Cams on COARSE

Control Shaft FINE Control (not shown) at Electrical Center
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b. Tap Switching Arrangement, HV Supply -

The T1 secandary winding which feeds the high-
voltage supply is tapped for 150, 205, and 265 volts,
and the taps are brought out to contacts on two snap-
action, cam-actuated, SPDT microswitches, S1A
and S1B. So that S1B will operate before S1A, and
will be held operated during the time S1A is oper-
ated, the periphery of the high side of the S1B cam
is made longer than the periphery of the high side
of the S1A cam. Both cams are mounted on an
extension of the shaft of the COARSE control. Ar-
rangement of the COARSE control shaft, the cams
and switch actuators, the switch contacts, and con-
nections to the tapped winding of T1 are indicated
in Figure 3-3.

Through approximately 105° of COARSE control
travel, the low side of each cam is toward its re-
spective switch actuator, therefore neither switch
is operated, and the voltage-doubler connection is
to the 150-volt tap on the transformer secondary
winding. In this condition of the circuit (shown on
the schematic) with both switches at normal, the
level of the voltage doubler output will be approxi-
mately 400 volts.

For the next approximately 90° of control travel,
the high side of the S1B cam is engaging the S1B
actuator, and operated S1B completes connection
to the 205-volt tap. In this condition (indicated in
Figure 3-3), with S1B operated and S1A at normal,
the level at the voltage doubler output will be ap-
proximately 560 volts. With the FINE control set
at electrical center, at the point of change-over
from the 150-volt to the 205-volt connection, the
panel voltmeter indication will be approximately
195 volts.

Through the remaining travel of the COARSE con-
trol, the high side of the S1A cam is engaging the S1A
actuator and, with both switches operated, connection
is completed to the 265-volt tap. In this condition of
the supply circuit, the level at the output of the volt-
age doubler will be approximately 715 volts. With
the FINE control set at electrical center, at the point
of change-over from the 205 volt to the 265 volt tap,
the panel voltmeter indication will be approximately
325 volts.

c. Main Control Tube - The potential on the grid

of main control tube V4B is applied through a
voltage divider which is connected between the main
positive bus and the reference-voltage bus. The
divider includes four variable resistors, two of which
(R31 and R33) are adjusted at the factory and for

00198-3
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the purposes of this discussion, therefore, may be
considered fixed. Adjustments for the other two
variables (R11 and R12) are brought out to the front
panel as the COARSE and FINE controls. The mag-
nitude of the potential on the control tube grid, there-
fore, varies not only with the level of the voltage on
the main positive bus but also with the amount of
resistance in the variable arm of the voltage divider,
as fixed by the setting of the COARSE control and,
to a lesser extent, of the FINE control.

As explained in paragraph 3-3, the level of the dc
output voltage is increased or decreased as the po-
tential on the grid of V4B becomes more negative
or more positive with respect to the reference volt-
age on the V4B cathode.

If it is necessary to replace control tube V3B
or V4B, and after tube replacement it is not possible
to get rated output, it is probable that the setting
of R31 and R33 will require readjustment. Procedure
for adjusting R31 and R33 after tube replacement is
given in paragraph 4-3C.

3-5 OVERLOAD RELAY

To protect the milliammeter, the Model 7T11A cir-
cuit is so arranged that if current flow in the main
positive bus reaches a value that can damage the
meter, a high negative voltage will be applied to the
grids of the series regulator tubes, Arrangement
of the circuit which protects the milliammeter is
shown in Figure 3-4, a partial schematic.

Overload relay K1 is equipped with a set of make-
break contacts: the make contact is connected to
the reference-voltage bus, and the movable member
is tied to the grids of the series regulator tubes;
the break contact is unconnected, the positive bus
is brought through the winding of relay K1. The oper-
ating circuit of K1 is so designed that until the cur-
rent in its winding reaches such value that the meter
can be damaged, relay K1 remains unoperated. At
meter-overload value (approximately 180 ma), how-
ever, relay K1 operates and, through its make con-
tacts, applies approximately -200 volts to the grids
of V1 and V2. Cut off of the series regulator tubes
opens (1) the circuit to the meter and (2) the oper-
ating circuit of K1. With the restoration of K1, the
high negative potential on the grids of V1 and V2 is
removed, and normal conduction through the series
regulator is resumed. As long as overload current
is flowing, however, relay K1 will continue to oper-
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ate intermittently, interrupting conduction through
the series regulator until the overload condition is
corrected.

Operation of the 10 MA FULL SCALE switch opens
the approximately 82 ohms(150 ohms and 180 ohms,

OVERLOAD RELAY

Model 7T11A

in parallel) arm of the shunt across the winding of
relay K1. This effectively increases the resistance
of the shunt, a greater proportion of current there-
fore will flow through the winding of relay K1, and
K1 operates when current flow in the main positive
bus is between approximately 12 and 18 ma.

—_————————y
/ /
R2
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R3 41800 /
12000
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N m MAIN SERIES REGULATOR //
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Figure 3-4. Model 711A Arrangement of positive Bus showing Overload Relay, Milliammeter,
and Associated Switches - Switch S4 shown Operated Partial Schematic
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4-1 GENERAL

The Model T11A Power Supply isdesigned conserva-
tively for long component life, and it is probable
that tube replacement will correct a majority of the
difficulties which may develop. Tube replacement
instructions are given in paragraph 4-3.

The maintenance data provided in this section as-
sumes that maintenance personnelarefamiliar with
the operating procedures and circuit theory given
in Sections II and I, respectively.

Asaguide intracing the cause of substandard oper-
ation, a troubleshooting chart is provided in para~-
graph4-9. The chartindicates causesand remedies
for certain specific troubles. Where the cause of
the trouble is of a more obscure nature than the
possibilities covered by the chart, the instrument
should be tested to localize the failure to the section
in trouble. General data onlocalization procedures
is given in paragraph 4-10,

After locating the source and eliminating the cause
of trouble, the instrument should be tested and ad-
justed. Rated performance specificationsare given
at the front of this manual.

4-2 COVER REMOVAL

The cover is fastened to the rear of the chassis, on
the cabinet model, with two screws. To remove
the cover, remove the screws, and slide the cover
to the rear and off the instrument.

On the rack mount model, in addition to removing
two screws at instrument rear, remove two screws
on the front panel (see Figure 4-1).

NOTE: When replacing the cover, pull the power
cable through the opening in the rear of the cover.
Be sure the cable is free of the cover along the entire
length of the cable so that it cannot get caught be-
tween chassis and cover as the cover is slid onto
the instrument,

00198-3
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SECTION IV
MAINTENANCE

0

\UNSCREW TO REMOVE CASE/

Figure 4~1. Cover Removal

4-3 TUBE REPLACEMENT

A. GENERAL. Any tube in the Model 711A may

be replaced by a tube which has corresponding
standard EIA characteristics. In general, neither
checks or adjustments are required when tubes are
replaced exceptin the case of the mainand secondary
control tubes, V3B and V4B,

B. REPLACEMENT OF V3 AND V4. After re-

placement of either of these tubes, check the
low end and the high end of the dc output-voltage
range and, if required, adjust R31 and/or R33 to
bring the output within rated limits.

C. LOW-END AND HIGH-END ADJUSTMENTS.

The adjustments for R31 and R33 are brought
outto the upper side of the deck, and are identified
in Figure 4-5.

1) Check low end of range:

a. Turn FINE and COARSE control maximum
counterclockwise.

b.. Note voltmeter indication; if not zero volts,
adjust variable resistor R31 to obtain zero
volts.

2) Check high end of range:

a, Turn FINE and COARSE control maximum
clockwise.

b. Note voltmeter indication; if ot 500 volts,
adjust variable resistor R33 to obtain 500v.
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SERVICING ETCHED CIRCUIT BOARDS

Excessive heat or pressure can lift the copper strip from the board. Avoid damage by using a
low power solderingiron (50 watts maximum) and following these instructions. Copper that lifts
off the board should be cemented in place with a quick drying acetate base cement having good
electrical insulating properties.

A break in the copper should be repaired by soldering a short length of tinned copper wire
across the break.

Use only high quality rosin core solder when repairing etched circuit boards. NEVER USE
PASTE FLUX. After soldering, clean off any excess flux and coat the repaired area with a
high quality electrical varnish or lacquer.

When replacing components with multiple mounting pins suchastube sockets, electrolytic capa-
citors, and potentiometers, it will be necessary to lift each pin slightly, working around the
components several times until it is free.

WARNING: ¥ the specific instructions outlined inthe steps below regarding etched circuit boards
without eyelets are not followed, extensive damage to the etched circuit board will result.

1. Apply heat sparingly to lead of component 2. Reheat solder invacant eyeletand quickly
tobe replaced. If lead of component passes insert a small awlto cleaninside of hole.

through an eyelet If hole does
in the circuit Egg have an CONDUCTOR
board, apply eyelet, in- SIDE

heat on com- sert awl or
ponent side a #57 drill
of board. If \ from con-

lead of com- ductor side
ponent does of board.

not pass through an
eyelet, apply Heat to conductor side of board.

4, Hold partagainst board (avoid overheating)
3. Bend clean tinned lead on new part and and solder leads.
carefully insert ; Apply heat to compo-
through eyelets or nent leads on correct
holes in board. side of board
as explained
in step 1.

Yzzrzr)

In the eventthat either the circuit board has been damaged or the conventional method is imprac-
tical, use method shown below. Thisis especially applicablefor circuit boards without eyelets.

1. Clip lead as shown below. 2. Bend protruding leads upward. Bend lead
of new  APPLY
CLIP component SOL DER
HERE around pro-

truding lead.
Apply solder
using a pair
of long nose pliers as a heat sink.

VINSNIL, FAEIITIRSENRRENAIIIE. ISEIENS,

VISSBON: SANROCIINCIINNNINSNY. TOMNIO

This procedure is used in the field only as an alternate means of repair. It is not used within
the factory.

Figure 4-2, Servicing Etched Circuit Boards
00198-2
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3) Check low end of range again:

a. If zero volts not obtained, adjust R31 to ob-
tain zero volts, and then check high end of
range and adjust R33 to obtain 500 volts.

b. The settings of R31and R33 are interdepend-
ent. Continue to adjust for zeroand 500 volts
until they are obtained simultaneously.

4-4 REPLACEMENT OF ELECTROLYTIC
CAPACITORS

The electrolytic capacitors in this instrument are
high quality units which have a useful life of from
five to ten years. Do not replace these capacitors
unless they are proved defective by accurate tests.

4-5 REPLACEMENT OF VARIABLE RESISTORS

A. VARIABLE RESISTOR R11l., Connections to

variable resistor R11 are indicated in Figure
4-4 and location of R11 on the chassis is shown in
Figure 4-6.

To remove the defective R11 and install a new one,
the instrument should be so placed that the bottom
is upper-most. For convenience of maintenance
personnel, all instructions inthe following are with
respect to the instrument in this upsidedown posi-
tion. Frontand rear are withrespect to the control
panel. Cams are identified in Figure 4-6.

1) Removal: The cams which actuate the micro-
switches are mounted on an extension of the shaft
of variable resistor R11, one (S1B) immediately in
front of the switch mounting plate, the other imme-
diately behind the mounting plate. The shaftof R11
and the extension are connected by means of a
flexible mechanical coupler. To remove RI11, it
will be necessary to reposition the S1B cam and to
disconnect the coupler from the R1l shaft. The
procedure follows:

a. Unsolder the three leads connected to the
two R11 terminals.

b. Disconnect the coupler from the R11 shaft.
With No. 6 allen wrench, loosen the two set-
screws which fasten the front collar on the
coupler to the shaft of resistor R11.

c. Reposition the S1B cam. With No., 8 allen
wrench, loosen the two setscrews whichfasten
the cam to the shaft. Slide the cam toward
the control panel,

d. Slide the shaft extension toward the rear of
the instrument.

e. Remove COARSE control knob. With No. 8
00198-3
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allen wrench loosen the two setscrews and
remove the knob. With 1/2'" socket wrench,
remove hex nut and flat washer on front of
control panel, and two lockwashers onrear.

f. Remove R11 from chassis.

2) Installation:

a. Install assemblyin reverse of removal order.
NOTE: Do not fasten S1B cam to shaft at
this time.

b. Solder leads to R11 terminals. Connections
are shown in Figure 4-4.

3) Adjustment:

a. Coarse positioning of cams: With No. 8 allen
wrench, loosen setscrews on S1A (blue)cam
immediately torear of switch mounting plate.

Turn COARSE control maximum counter-
clockwise. Position each cam with low side
of cam toward switch actuator so that neither
switch is operated.

Turn COARSE control maximum clockwise.
See that high side of each cam is engaging
respective switch actuator so that both
switches are operated.

Tighten setscrews sufficiently to hold cams
in position on shaft.

b. Set FINE control at electrical center, and
COARSE control maximum counterclockwise.

¢. Turn on instrument, and allow two minute
warm-up,

d. Fine positioning of S1B (black) cam: Turn
COARSE control until panel voltmeter indi-
~ cates 195 volts.

Loosen setscrews and so position S1B (black)
cam that (1) as COARSE control is turned
clockwise, switch S1B operatesas voltmeter
indication is between 195 volts and approxi-
mately 200 volts; (2) as COARSE control is
turned counterclockwise, switch S1Breleases
as voltmeter indication is between 190 volts
and approximately 195 volts.

Lock setscrews.
e. Fine positioning of S1A (blue) cam: Turn

COARSE control until panel voltmeter indi-
cates 325 volts.

Loosen setscrews and so position S1A cam
that (1) as COARSE control is turned clockwise
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switch S1A operates as voltmeter indication
is between 325 and approximately 330 volts;
(2) as COARSE control is turned counter-
clockwise, switch S1A releases as voltmeter
indication is between 320 and approximately
325 volts.

Lock setscrews. Recheck high and low volt-
age limits (see paragraph 4-3C).

B. VARIABLE RESISTOR R14. Variable resistor

R14, which is part of the shunt network across
milliammeter M2, is mounted on resistor board
75B. Connections to R14 are indicated in Figure
4-4, and the location of R14 on the chassis is shown
in Figure 4-5.

To adjust R14 after replacement, the use of a stan-
dard milliammeter is required. The following ad-
justment procedure is recommended.

1) Connect a standard milliammeter and a load, in
series, across the DC VOLTAGE + and - output ter-
minals.

2) Adjust the COARSE control to obtain a reading of
80 ma on the reference milliammeter.

3) If the Model 711A milliammeter does not indicate
80 ma, adjust R14 to bring the 711A milliammeter
pointer right on 80.

|

4-6 REPLACEiMENT OF RECTIFIERS

Connections to the rectifiers are shown in Figure
4-4 and their locations on the chassis in Figure 4-6.

After replacement of any rectifier, voltage: at the
output of the associated filter should be measured.
If the output is not within the limits specified in the
next paragraph, the replacement rectifier does not
meet specifications and should be replaced.

Measurements should be made with a 20,000 ohms-
per-volt or better voltmeter, a line input of exactly
115 (or 230) volts, and no load connected to the out-
put terminals.

CR1: connect voltmeter to capacitor Cl1 terminals
1 and 2; meter indication should be 200 volts
+10%. :

CR2-
CR3: connect voltmeter to terminal 1 of capacitor
C3 and to terminal 2 of capacitor C2.

1) With COARSE control at maximum counter-

Model 711A

clockwise, meter indication should be 400
volts +10%.

2) With COARSE control at maximum clock-
wise, meter indication should be 715 volts
£10%.

CR4: connect voltmeter to capacitor C6 terminals
1 and 2; meter indication should be 350 volts
£10%.

4-7 METER ZERO ADJUSTMENT

When the voltmeter is received from -the factory,
the position of the voltmeter and milliammeter
pointers should be checked, and if the respective
pointer does not indicate exactly on zero, the pointer
should be reset to zero. The adjustment should be
made before the voltmeter is connected to a power
source.

The adjust screw is in the meter frame at a mid-
point immediately below the meter face. The ad-
justment is made properly only when pointer adjust
travel is in the opposite direction to the turn of the
adjust screw. Though the adjust screw may be turned
in either direction, a practical procedure is to turn
the screw in a clockwise direction until the pointer
starts to swing back toward zero. Then, still turn-
ing the screw clockwise, bring the pointer (now trav-
eling counterclockwise) back to zero. ‘

NOTE: For accurate positioning of the pointer, the
resetting must be done with power disconnected from
the instrument circuits. If during the life of the
voltmeter it is necessary to reposition the pointer,
wait at least fifteen minutes after disconnecting the
power before resetting the pointer on zero.

4-8 POWER TRANSFORMER PRIMARY
CONNECTIONS

Connections from the primary winding of power
transformer T1 are brought out to a terminal strip
‘mounted on under side of the deck, at the rear of the

instrument.

The two sections of the power transformer primary
are strapped at the factory for 115-volt operation.
If the instrument is to be operated from a 230-volt
power source, perform the following:

1) Change the strapping to connect the two sections
of the primary in series, as indicated for 230-volt
operation on the schematic diagram.

2) Replace 1. 6-ampere fuse F1 with a 0.8 ampere
cartridge fuse of the same slow-blow type (see F1
description in Table 5-1, Replaceable Parts).
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4-9 TROUBLESHOOTING CHART

Table 4-1 lists various symptoms of trouble and for
each indicates the partor parts of the circuit which
should be checked. In the main, for purposes of
simplification, only tubes are referenced, but re-
member that components associated with referenced
tubes also are failure possibilities. When using
Table 4-1, perform checks inthe order given since
itis assumed throughout a procedure that the parts
checked previously are functioning properly.

Sect. IV Page b5

When testing the Model 7114, itisrecommended that
line voltage be applied to the instrument through a
variable transformer, and that the transformer be
adjusted to deliver a voltage at the low end of the
rated 103-to 127-volt range. Aninstrumentin good
condition operates satisfactorily from any line volt-
age within rated range, but where there is marginal
operation (from weak tubes, etc.) weaknesses be-
come easier to trace at low line voltages.

Table 4-1. Troubleshooting Chart (Sheet 1 of 3)

SYMPTOM AND POSSIBLE CAUSE TEST PROCEDURE

1. Instrument NOT operating;AC volt-
age indicator light NOT lighted.

a, Fuse open due to defective fuse
or overload in power supply.

a. Replace fuse. If this fuse blows:
(1) Remove all tubes and K1; again replace fuse.
(2) If this fuse does not blow:
A. Check voltage across Cl, C2-3 (with COARSE con-
trol max ccw), C6(from terminal 3 to 1).
1.If output voltages are somewhat higher than those
shown on the schematic, proceed to step B.
2. output from any rectifier less than normal, check
rectifier and associated electrolytic capacitor.

jus}

. Replace V3, V4, V5,
1. If fuse does not blow, proceed to step C.
2. If fuse does blow:
a. Check tubes by substituting tubes known to be good.
b. If trouble is not in tubes, check resistors, capaci-
tors, and wiring in secondary regulator and V4B
circuits; tolerances given in Table of Replaceable
Parts.

C. Check that no load is connected to dc output termi-
nals. Reinstall V1 and V2, but not K1.
1. X fuse does not blow, replace K1,
2. fuse does blow, check V1 and V2 by removing one
6L6 and leaving other in circuit.
3.If fuse blows when K1 is installed, K1 may be defec-
tive and arcing to ground.

(3) If 2nd fuse does blow, localize as follows:
A, Disconnect rectifiers from their respective T1 sec-

ondary windings: one grey T1 lead from CR1, red
T1 lead from CR3, one green T1 lead from CR4.
Replace fuse.

1. I fuse does not blow, proceed to step B.

2. If fuse does blow, short is in the primary or a fila-
ment winding. Disconnect green lead from pin 2,
V2, and replace fuse. If fuse does not blow, trouble
is in V1-V2 filament supply. If fuse blows, trouble
probably is in V3-V4 filament supply, though it can
be in .ac supply, indicator light circuits, or primary.

00198-3
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Table 4-1.

Model 711A

Troubleshooting Chart (Sheet 2 of 3)

SYMPTOM AND POSSIBLE CAUSE

TEST PROCEDURE

1. Instrument NOT operating;AC volt-
age indicator light NOT lighted.

a. Fuse open due to defective fuse

or overload in power supply.
(CONT'D.)

b. Poor éonnection to line voltage.

B. Reconnect green T1 lead to CR4.
1, If fuse does not blow, proceed to step C.
2, If fuse blows:
a, Check CR4and associated wiring; if OK,
b. Disconnect green T1 lead from CR4, replace fuse,
and measure ac voltage across CR4-supply winding:
1) Input voltage: exactly 115 (or 230)V, 50-1000n,.
2) Voltmeter: high impedance, average-responding
VTVM - such as an @Model 400D,
3) Rated rms voltage: 285 +3% (VIVM connection
may be made to disconnected lead and SR4 lug
which terminates other green T1 lead).

C. Reconnect green T1 lead to CR1.
1. If fuse does not blow, proceed to step D.
2. If fuse does blow:
a. Check CR1and associated wiring; if OK.
b. Disconnect grey T1 lead from CR1, replace fuse,
and measure ac voltage across CR1-supply winding:
1) See B2b (1), (2), above.
2) Rated rms voltage: 150 +3%.

D. CheckCR2, CR3, and associated wiring. If rectifiers
and wiring are OK, measure ac voltage across HV-
supply winding:

1.See B2b (1), (2) above.

2. Turn COARSE control max cw.

3.VI'VM may be connected to red T1 lead, unsoldered
from CR3, and S1A lug which terminates blue T1 lead.

4. Rated rms voltage: 265 +3%.

b. Check power cable, and connections of both ends of cable.

2, Instrument NOT operating; AC
voltage indicator light lighted.

a. Secondary power -supply and

regulator not operating prop-
erly.

b. Defective tube in main regulator,

a. Check voltage at output of secondary regulator:

(1) Dc output voltage should be 200V +10%. If dc output
not 200V +10%, check V3, V4, and V5, CR4, and then
other components of secondary regulator.

A, Connect voltmeter to pin 8 of V3 and pin 4 of V5.

B. Use 20,000 ohms-per-volt voltmeter or better.

(2) Ac voltage should not be more than 0.002V. If ripple
exceeds 0.003V, check V3.
A, Connect as in (1) A.
B. Use high impedance, average-responding VITVM such
as @ Model 400D.

b. Check V4, V1, V2,
(1) Check V4 by substituting 6U8 known to be good, and by
checking potentials on tube pins; should be within =109
of values shown in Figure 4-17.
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Table 4-1.

Sect. IV Page 7

Troubleshooting Chart (Sheet 3 of 3)

SYMPTOM AND POSSIBLE CAUSE

TEST PROCEDURE

b. Defective tube in main regulator.
(CONT'D.)

c. Potential applied to tube pins
not of proper values.

d. Relay K1 held operated.

(2) Check V1, V2 as follows:
A. Check that no load is connected to dc output ter-
minals.

B. Remove one 6L6 and leave other in circuit. If trouble
clears with one 6L6 out of circuit, replace that 6L6.

. Check dc voltage on pins of all tube sockets: should be within

+10% of those shown in Figure 4-17.

. Check that no load is connected to dc output terminals. Re-

move K1. If voltmeter indicates the removal of K1 has cor-
rected the trouble:

(1) Check contacts on switch S2 (Figure 4-5)
(2) Check for open resistor R2.
(3) Check K1 by substituting relay known to be good.

3. Instrument operating, but output
voltage is not at proper level.

properly.

divider, . . .. .

a. Control tube V4B not operating a. Check V4 by substituting 6U8 known to be good, and by check-
ing potentials on tube pins; should be within +10% of values
shown in Figure 4-7.

b. Defective component in voltage b. Turn COARSE and FINE controls from max ccw to max cw,
-, and note voltmeter indication:
(1)» At max ccw, vm should read less than zero.
(2) At max cw, vm should read more than 500. Refer to para-
graph 4-3C for adjustment.

4. Level of output cannot be adjusted
lower than 175-225 volts.

a. Short in V1 and/or V2. a. Check that no load is connected to dc output terminals, re-
move one 616, and leave other in circuit. If zero output can
be obtained with one 6L6 out of circuit, replace that 61.6.

at overload), resistor R2 burns

5. When relayK1 is operated(current 5. R2 burns out because of intermittent arc or permanent short
between K1 pin 7 (+400 to +700V) and pin 6 (-200V) when re-
out. lay K1 is operated.

4-10 TROUBLE LOCALIZATION

When the cause of instrument failure or substandard
operation is of a more obscure nature than the pos-
sibilities covered by the trouble-shooting chart, the
failure should be localized to a section of the circuit,
and then isolated within the section. Basic sections
of the circuit are defined in Figure 4-3. Itis

00198-3

recommended that testing to localize trouble start
with the secondary regulator.

After isolating trouble to a section of the circuit
which includes more then one tube, the next step
is to determine the tube circuit involved. A re-
placement tube should be tried before attempting



Sect.IV Page 8

any other tests. If trouble persists, voltage and
resistance measurements should be made. Typical
d-c voltages and resistances to ground from tube
socket pins are given in Figure 4-7. Variations
from these values do not necessarily indicate trouble,
as the values will vary somewhat between instru-
ments, with variations in line voltages, and with

SCREEN VOLTAGE
SUPPLY

Y

—— ——MAIN REGULATOR

Model T11A

component tolerances. Generally a variation of
+10% is to be expected and even higher variations
may be within the normal range. As a guide to the
order of variation that may be considered normal,
consult the Table of Replaceable Parts in Section
V of this manual; the Table includes tolerances
for most resistors and capacitors.
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50-1000 v —— >t /i50v cR2. CR3 |
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. - 0 Y _ ] |
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T1/ 285V, CR4 |
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Figure 4-3. Model T11A Sectionalization Diagram
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Figure 4-4, Model 711A Resistor Board and Rectifier Detail
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Model 711A

5-1 INTRODUCTION

This section contains information for ordering re-
placement parts for the Model 711A Power Supply.
Table 5-1 lists replaceable parts in alpha-numerical
order of their reference designators. Detailed in-
formation on a part used more than once in the in-
strument is listed opposite the first reference desig-
nators applying to the same part refer to the initial
designator. Miscellaneous parts are includedat the
end of the list. Detailed information includes the
following:

1) Reference designator.

2) Full description of the part.

3) Manufacturer of the part in a five-digit code;
see list of manufacturers in Appendix A.

4) Hewlett-Packard part number.

Sect.V Page 1

SECTION V
REPLACEABLE PARTS

5) Total quantity used in the instrument (TQ col).
5-2 ORDERING INFORMATION

To order a replacement part, address order or
inquiry to your local -hp- Sales and Service Office.
(See Appendix B for office locations. ) Identify parts
by their -hp- part number(s).

5-3 NON-LISTED PARTS

To obtain a part that is not listed, include:

1) Instrument model number,

2) Instrument serial number.

3) Description of the part.

4) Function and location of the part.

Table 5-1. Replaceable Parts (Sheet 1 of 5)

Ckt Ref Description Mfr | Part No.|TQ

Cl1A-D Capacitor: fixed, electrolytic, 56289 | 0180-0025| 2
4 section, 20 uf/sect., 450 vdcw

c2,3 Capacitor: fixed, electrolytic, 56289 | 0180-0024 | 2
40 pf, 450 vdcw

c4 Capacitor: fixed, mylar, 09134 | 0170-0022 | 2
0.1 pf +20%, 600 vdew

C5 Capacitor: fixed, paper, 72758 | 0160-0077 | 1

\ 4 pf +10%, 600 vdcw
C6A-D Same as C1lA-D
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Sect. V. Page 2

Table 5-1. Replaceable Parts (Sheet 2 of 5)

Model T11A

Ckt Ref Description Mir * |@& Part No.|TQ*

ct Capacitor: fixed, paper, 56289 | 0160-0005| 1
, 047 uf £10%, 600 vdew

C8 Same as C4

F1 Fuse: 1.6A, for 115 V operation, 71400 | 2110-0005| 1
125 V, slow-blow

Fuse: 0.8A, for 230 V operation, 71400 | 2110-0020

slow-blow

Ds1, 2 ‘Lamp, incandescent: 6-8 V 24455 | 2140-0012 | 2
2 pin base, GE#12

K1 Relay: SPDT 77342 | 0490-0010| 1

Ml Meter: voltmeter, 0-500 V 77221 | 1120-0055 | 1

M2 Meter 28480 | 1120-0105| 1

P1 Cable, power 70903 | 8120-0015 | 1

R1 Resistor: fixed, composition, 01121 | 0690-1021] 2
1000 ohms +10%, 1 W

R2 Resistor: fixed, composition, 01121 | 0690-1511} 1
150 ohms x10%, 1'W
Optimum value selected at factory
Average value shown

R3 Resistor: fixed, composition, 01121 | 0690-1221| 1
1200 ohms +10%, 1W
Optimum value selected at factory .
Average value shown

R4,5 Resistor: fixed, composition, 01121 | 0690-4701| 2
47 ohms £10%, 1W

R6,7 Resistor: fixed, composition, 01121 | 0687-5611| 2
560 ohms +10%, 1/2 W

R8 Resistor: fixed, composition, 01121 | 0690-5641 | 2
560, 000 ohms +10%, 1 W

RY Resistor: fixed, composition, 01121 | 0687-2261 | 1

‘ 22 megohms +10%, 1/2 W
Optimum value selected at factory.
Average value shown.

R10 Resistor: fixed, deposited carbon, 19701 | 0730-0156 | 1
500, 000 ohms +1%, 1 W

R11 Resistor: variable, composition, 01121 | 2100-0097 | 1
500, 000 ohms +20%, 2 W

R12 Resistor: variable, composition, 01121 | 2100-0045 | 1
100, 000 ohms +10%, 2 W

* See introduction to this section
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Model 711A Sect.V Page 3

Table 5-1.  Replaceable Parts (Sheet 3 of 5)

%% Ckt Ref Description Mir * |® Part No.|TQ*

R13 Resistor: fixed, composition, 01121 | 0690-8231| 1
82, 000 ohms +10%, 1 W

R14 Resistor: variable, wirewound, 71450 | 2100-0259 | 1
linear taper, 10 ohms +20%, 1 W

R15A, B Resistor: fixed, wirewound, 2 section 28480 | T11A-26A | 1
1.2 ohms, 2 ohms

R16 Not assigned
R17 Same as R1

Optimum value selected at factory.
Average value shown,

R18 Resistor: fixed, composition, 01121 | 0687-3341| 1
330,000 ohms +10%, 1/2 W

R19 Resistor: fixed, composition, 01121 | 0687-5641| 1
560, 000 ohms +10%, 1/2 W

R20 Same as R8

R21 Resistor: fixed, composition, 01121 | 0687-8231| 2
82, 000 ohms +10%, 1/2 W

X R22 Resistor: fixed, composition, 01121 | 0687-2731| 2
J 27,000 ohms +10%, 1/2 W

R23 Resistor: fixed, composition, 01121 | 0687-1561 | 1
15 megohms £10%, 1/2 W

R24 Resistor: fixed, deposited carbon, 19701 | 0730-0077 | 1
181,000 ohms 1%, 1 W

R25 Resistor: fixed, deposited carbon, 19701 | 0730-0074 | 1
144,000 ohms 1%, 1 W

R26 Resistor: fixed, composition, 01121 | 0690-4731 | 1
47,000 ohms £10%, 1 W

R27 Resistor: fixed, composition, 01121 | 0687-1041 | 1
100, 000 ohms +10%, 1/2 W

R28 Resistor: fixed, composition, 01121 | 0690-1031 | 1
10, 000 ohms +10%, 1 W

R29 Same as R21

R30 Same as R22

R31 Resistor: variable, composition, 71450 | 2100-0157 | 2

50, 000 ohms +20%, 1/3 W

* See introduction to this section
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Table 5-1. Replaceable Parts (Sheet 4 of 5)

Ckt Ref Description Mfr * |@ Part No.|TQ*

R32 Resistor: fixed, composition, 01121 | 0690-6831} 1
68, 000 ohms +10%, 1 W

R33 Same as R31
R34, 35 Not assigned

R36 Resistor: fixed, deposited carbon, 19701 | 0730-0155| 1
49,900 ohms 1%, 1 W

R37 Resistor: fixed, composition, 01121 | 0690-1241| 1
120, 000 ohms £10%, 1 W :

R38 Resistor: fixed, composition, 01121 | 0690-1811| 1
180 ohms +10%, 1 W

Optimum value selected at factory.
Average value shown.

S14,B | Switch, micro: SPDT 91929 | 3102-0004 | 1

S2 Switch, push: DPDT 82389 | 3101-0010| 1
s3 Switch, push: SPDT ' 82389 | 3101-0004 | 1
sS4 Switch, toggle: DPST : 88140 | 3101-0003 | 1
S5 Switch, toggle 04009 | 3101-0001| 1
CR1 Diode, selenium: 180V rms 77638 | 1882-0004| 1
40 ma dc max ;
CR2, 3 Diode, selenium: 585V rms max 03508 | 1880-0008 | 2
120 ma dc max
CR4 Diode, selenium: 192V rms max 77638 | 1883-0005| 2
25 ma dc max (two re-
quired)
T1 Transformer, power 28480 | 9100-0067 | 1
V1,2 Tube, electron: 6L6GB 80131 | 1923-0035 | 2
V3,4 Tube, electron: 6U8 80131 | 1933-0004 | 2
V5 Tube, electron: 5651 80131 | 1940-0001 | 1

* See introduction to this section
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Table 5-1. Replaceable Parts (Sheet 5 of 5)

%% Ckt Ref Description Mfr * |® Part No.|TQ*
MISCELLANEOUS
Binding post assembly: black 28480 | AC-10C 1
Binding post assembly: red 28480 | AC-10D 1
Fuseholder 75915 | 1400-0084 | 1
Insulator, binding post: 2 post 28480 | G-83A 1
Insulator, binding post: 3 post 28480 | G-83D 1
Jewel, pilot light 72765 | 1450-0020 | 1
Knob: FINE 28480 | G-T4C 1
Knob: COARSE 28480 | G-T4R 1
Lampholder, 2 pin base 72765 | 1450-0022 | 2

* See introduction to this section

)
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Appendix A

APPENDIX
CODE LIST OF MANUFACTURERS (Sheet 1 of 2)

Model T11A

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 (Name to Code)
and H4-2 (Code to Name] and their latest supplements. The date of revision and the date of the supplements used appear at
the bottom of each page. Alphabetical codes have been arbitrarily assigned to suppliers not appearing in the H4 handbooks.

Code
No.

00000
00136
00213
00334
00335
00373

00656
00773
00781
60815

00853

00866
00891
ml
01255
01281
01285

01343
01561
01589
01930
01961
02114
02286
02660
02735

02171

0
03508
03705
03797
03877
03888
03954
04003

04013
04062
04222
04298

04354
04404

04651

04713

04732
04173
04777
04796
04811
04870
05006

95277

05347
05593
05616

05624
05728

05729

05783
05820
06004
06175
06402
06475
06540

08555

06751

06812
07088

Manufacturer Address
U.S.A. Common Any supplier of U.S.
McCoy Electronics Mount Holly Springs, Pa.

Sage Electronics Corp.

Humidail Co.

Westeex Corp,

Garlock Packing Ce.,
Electronic Products Div.

Aerovox Corp.

Rochester, N, Y.
Colton, Calif,
New York, N.Y,

Camden, N.J,
New Bedford, Mass.
Amp, Inc. Rarrishurg, Pa.
Aircraft Radio Corp. Boonton, N.J.
Northern Engineering Laboratories, inc.
Butlington, Wis.
Sangamo Electric Company,

Grdilf Division {Capacitors) Marion, {1,
Goe Engineering Co, Los Angeles, Calif,
Carl E. Holmes Corp. Los Angeles, Calif.
Allen Bradley Co. Milwaukee, Wis,
Litton Industries, Inc. Beverly Hills, Calif.
TRW Semiconductors Inc. Lawndale, Calif,
Texas Instruments, Inc,

Trensistor Products Div.
The Alliance Mfg. Co.
Chassi-Trak Corp.

Pacific Relays, inc.
Amerock Corp

Puise Engineering Co.
Ferroxcube Corp. of America
Cole Mlg, Co. Palo Alte, Calif.
Amphenoi-Borg Electronics Corp. Chicago, 11
Radio Corp, of America, Semiconductor

and Materials Div, Somerviile, N.J.
Vocaline Co, of America, Inc,

Old Saybrook, Conn,
Hopkins Engineering Co. San Fernando, Calif.
G.E. Semiconductor Products Dept. Syracuse, N.Y.
Apex Machine & Tool Co. Dayton, Ohio
Eldema Corp. E! Monte, Calif,
Transitron Electronic Corp. Wakefield, Mass.
Pyrofilm Resistor Co. Morristown, N.J.
Air Marine Motors, Inc, Los Angeles, Calif.
Arrow, Hart and Hegeman Elect. Co.

Hartford, Conn.
Lambertville, N. J.

New York, N.Y.
Myrtle Beach, S.C.

Dallas, Texas
Alliance, Ohio
Indianapolis, ind.
Van Nuys, Calif,
Rockford, Il
Santa Clara, Calif.
Saugerties, N.Y.

Taurus Gorp.

Elmenco Products Co.
Hi-Q Division of Aerovox
Elgin National Watch Co.,

Electronics Division Burbank, Calif,
Precision Paper Tube Co, Chicago, M,
Dymec Division of Hewlett-Packard Co.

Palo Alte, Calif.
Sylvania Electric Prods., inc.
Electronic Tube Div.  Mountain View, Calif.
Motorela, lac., Semiconductor Prod. Div.
Phoenix, Arizona
Filtron Co., Inc., Wester Div. Cuiver Cily, Calif,
Automatic Electric Co. Northlake, 111
Automatic Electric Sales Corp. Northiake, Il
Sequoia Wire & Cable Co.  Redwood City, Calif.
Precision Coil Spring Co. El Monte, Calif.
P. M. Motor Company Chicago 44, 111,
Twentieth Century Plastics, Inc.
Los Angeles, Calif,
Westinghouse Electiic Corp,,

Semi-Conductor Dept,
Ulromx, Inc,

Itumitrenic Engineering Co.
Cosmo Plastic
(¢ o Eleclrical Spec. Co.)}
Barber Colman Co.
Tiffen Opticat Co.

Roslyn Heights, Long iIsland, N.Y.
Metropolitan Telecommunications Corp.,

Metto Cap. Division Brookiyn, K.Y.
Stewart Engineering Co. Santa Cruz, Calif.
Wakefield Engineering inc. Wakefield, Mass.
The Bassick Co. Bridgeport, Conn.
Bausch and Lomb Optical Co.  Rochester, N.Y.
E.T.A. Products Co. of America  Chicago, HI.
Western Devices, Inc. Ingiewood, Calit.
Amatom Electronic

Hatdwate Ce, Inc, New Rochefle, N. Y.
Beede Electrical tnstrument Co., Inc.

Penacook, N.H.
U. S. Semcor Division of Nuclear Corp,

of America Phoenix, Atizona
Torringlon Mfg. Co., West Div. Van Nuys, Calif.
Kelvin Electuc Co. Van Nuys, Calif.

Youngwood, Pa.
San Mateo, Calif.
Sunnyvale, Calif.

Cleveland, Ohio
Rockford, 111,

Code
No.  Manufacturer Address
07115 Corning Glass Works
Electronic Components Dept,  Bradford, Pa.
07126 Digitran Co. Pasadena, Calif.
07137 Transistor Electronics Corp.  Minneapolis, Minn.
07138 Westinghouse Eleclric Corp.
Electronic Tube Div, Elmira, N.Y.
07149 Filmohm Cofp. New York, N. Y.
07233 Cinch-Graphik Co. City of Industry, Calif,
07261 Avnet Corp, Los Angeles, Calif.
07263  Fairchild Semiconductor Corp.
Mountain View, Calif.
07322 Minnesota Rubber Co. Minneapolis, Minn,
07387 The Birtcher Coip. Los Angeles, Calif,
07700  Technical Wire Products Springfield, N.J.
07910 Continentai Device Corp. Hawthorne, Calif.
07933 Rheem Semiconductor Corp. Mountain View, Calif.
07966 Shockley Semi-Conductor
Laboratories Palo Allo, Calif.
07980 Boonton Radio Corp. Boonton, N.J.
08145 U.S. Engineering Co. Los Angeles, Calif,
08289 Blinn, Delbert, Co. Pomona, Calif,
08358 Burgess Battery Co.
Niagara Falls, Ontario, Canada,
08717  Slcan Company Burbank, Calif,
08718 Cannon Electric Co.,Phoenix Div.  Phoenix, Ariz,
08792 CBS Electronics Semiconductor
Operations,Div.of C.B.S.,Inc. Lowell, Mass,
08984 Mel-Rain Indianapolis, Ind.
09026 Babcock Relays, Inc. Costa Mesa, Calif,
09134 Texas Capacitor Co. Houston, Texas
09145 Atohm Electronics Sun Valley, Calif.
09250  Electro Assemblies, Inc, Chicago, 1L
09565 Matlory Battery Co. of
Canada, Ltd. Toronto, Ontario, Canada
09664 The Bristol Co. Waterbury, Conn.
10214 General Transistor Westera Corp,
Los Angeles, Calif,
10411 Ti-Tal, Inc. Berkeley, Calif,
10646 Carborundum Co. Niagara Falls, N.Y,
11236 CTS of Berne, Inc. Beme, ind.
11237 Chicago Telephone of California, Inc.
So. Pasadena, Calif,
11312 Microwave Electronics Corp. Palo Alte, Calif.
11534 Duncan Electronic, Inc. Santa Ana, Calif.
11711  General Instrument Corperation
Semiconductor Division Newark, N.J.
11717 Imperial Electronic, Inc. Buena Park, Calif,
11870 Melabs, Inc. Palo Atto, Calif,
12136 Philadelphia Handle Co. Camden, N. J.
12697 Clarostat Mfg. Co. Dover, N.H.
12859 Nippon Electric Co., Lid Tokyo, Japan
12930 Delta Semiconductor Inc.  Newport Beach, Calif.
13103 Themolioy Dallas, Texas
~13396 Telefunken (G.M.B.H.) Hannover, Gesmany
13835 Midiand Mfg. Co. Kansas City, Kansas
14093 Sem-Tech Newbury Park, Calif,
14193 Calif. Resistor Corp. Santa Monica, Calif.
14298 American Components, inc. Conshohocken, Pa,
14655 Cornell Dubilier Elec. Corp. So. Plainfield, N.J.
14960  Williams Mfg. Co. San Jose, Calif,
15203 webster Electronics Co. Inc, Brooklyn, N.Y,
15291  Adjustable Bushing Co. N. Hollywood, Calif.
15772 Twentieth Century
Coil Spring Co. Santa Clara, Calif,
15903 The Daven Co. Livingsten, N.J.
16037 Spruce Pine Mica Co, Spruce Pine, N. C.
16352  Computer Diode Corp. Lodi, N, J.
16688 De Jur-Amsco Corporation
Long Island City 1, N.Y.
16758 Deico Radio Div. of G.M. Corp. Kokoma, Ind.
(7108 Thermonetics Inc. Canoga Park, Catif,
17474 Tranex Company Mountain View, Calif.
18486  Radio Industries Des Plaines, [H,
18583  Curtis lnstrument Inc, ML Kisco, N.Y.
18873 E.1. DuPontand Co., Inc. Wilmington, Del,
19315 Eclipse Pioneer, Div, of
Bendix Aviation Corp, Teterhoro, N. 4.
19500 Thomas A. Edison Industries,
Div. of McGraw-Edison Co. West Orange, N.J.
19701 Electra Manufacturing Co. Kansas City, Mo,
20183  Electronic Tube Corp. Philadelphia, Pa.
21226 Executive, Inc, New York, N.Y.
21520 Fansteel Metallurgical Corp,  No. Chicago, 11l
21335 The Fafnir Bearing Co. New Britain, Conn.
21964 Fed. Telephone and Radio Corp. Clifton, N.J.
24446 General Electric Co, Schenectady, N.Y.
24455 €., Lamp Division Nela Park, Cleveiand, Ohio
00015-39

Revised: Febroary, 1965

Code

No.  Manufacturer Address
24655 General Radio Co, West Concord, Mass.
26365 Gries Reproducer Corp, New Rocheife, N.Y.
26462 Grobet File Co. of America, inc. Carlstadt, N.J.
26932 Hamilton Watch Co. Lancaster, Pa.
28480 Hewlelt-Packard Co. Palo Atto, Calif.
33173 G.E. Receiving Tube Dept, Owensboro, Ky.
35434 Lectrohm Inc. Chicago, [
36196  Stanwyck Corp. Hawkesbury, Ontario, Canada
37942 P.R. Maliory & Co., Inc. Indianapolis, Ind,
39543 Mechanical Industries Prod, Co. Akron, Ohio
40920 Miniature Precision Bearings, lnc. Keene, N.H.

42190 Muter Co. Chicago, Il.
43990 C.A. Norgren Co, Englewood, Colo.
44655 Ohmite Mfg. Co. Skokie, I,

47904  Polaroid Corp.
48620 Precision Thermometer and
tnst, Co.
49956  Raytheon Company
52090 Rowan Controlier Co.
63743 Ward Leonard Electric
54294  Shalicross Mfg. Co.
55026 Simpson Electric Co.
55933 Senotone Corp.
55938 Sorenson & Co,, Inc.
56137 Spaulding Fibre Co., Inc.
56289 Sprague Electric Co.
59446 Telex, Inc.
59730 Thomas & Betts Co.
60741 Tripplett Electrical Inc.
61775 Union Switch and Signal, Div, of
Westinghouse Air Brake Co.

62119 Universal Electric Co.
63743 Ward-Leonard Electric Co. Mt Vernon, N.Y.
64953 Western Electric Co., Inc. New York, N.Y.
65092 Weston inst. Div. of Daystrom, Inc. Newark, N.J.
66295 Wittek Manufacturing Co. Chicago 23, lIl.
66346 Wollensak Optical Co. Rochester, N.Y.
70276 Allen Mfg. Co. Hartford, Conn.
70309 Aflied Control Co., Inc. New York, N.Y.
70319 Allmelal Screw Prod. Co., Inc.

Garden City, N.Y.

Cambridge, Mass.

Philade Iphia, Pa.
Lexington, Mass.
Baltimore, Md.

Mt Vernon, K.Y.
Selma, N, C.
Chicago, Tll.
Elmsford, N.Y.
So. Norwatk, Conn,
Tonawanda, N.Y.
North Adams, Mass.
St, Paul, Minn,
Elizabeth 1, N.J
Bluffton, Chio

Swissvale, Pa,
Owosso, Mich.

70485 Atlantic India Rubber Works, Inc.  Chicago, Ili,
70563 Amperite Co., Inc. New York, N.Y.
70903 Belden Mfg. Co. Chicago, Il
70998 Bird Electronic Corp, Cleveland, Ohio
71002 Birnkach Radio Co. New York, N.Y.

71041 Boston Gear Works Div. of
Murray Co. of Texas

71218 Bud Radio Inc.

71286 Camioc Fastener Corp.

71313 Allen D. Cardwell Eiectronic

Quincy, Mass.
Cleveland, Ohio
Paramus, K.J.

Prod. Corp. Plainville, Conn.
71400 Bussmann Fuse Div. of McGraw-
Edison Co. st. Louis, Mo,

71436 Chicago Condenser Corp.

71450 CTS Corp.

71468 Cannon Electric Co.

71471 Cinema Engineering Co.,

71482 C.P. Clare & Co.

71530 Centratab Div. of Giobe Union inc.

Milwaukee, Wis.
Chicago, 1.

New York, N.Y.
Chicago, I

Chicago, Hl,
Elkhart, Ind.

Los Angeles, Calif.
Burbank, Calif.
Chicago, HI.

71616 Commescial Plastics Co.

71700 The Cornish Wire Co.

71744 Chicage Miniature Lamp Works

71753 A, Q. Smith Corp., Crowley Div.

West Orange, N.J.

Chicago, Hl.

Midland, Mich.

San Bruno, Calif.

71785  Cinch Mfg. Corp,
71984 Dow Corning Corp.
72092 Eitel-McCullough, Inc.

72136 Electro Motive Mfg. Co., Inc.
Willimantic, Conn.
Providence, R.1
Chicago, I,
Brooklyn, N.Y.
Keasbey, N.J.

71707 Coto Coil Co., Inc.

72354 John E. Fast & Co.

72619 Dialight Corp.

72656  General Ceramics Corp.

72699 General Instrument Corp.,
Semiconductor Div,

12758 Girard-Hopkins

72765 Drake Mig. Co,

72825 Hugh H. Eby Inc.

Newark, N.J.
Oakland, Calif.
Chicago, Il
Philadelphia, Pa.

72928 Gudeman Co. Chicago, WL
72964  Robert M. Hadley Co. Los Angeles, Calif,
72982 Erie Resistor Corp. Erie, Pa.

73061 Hansen Mig. Co., Inc.

73076 H.M. Harper Co.

73138 Helipot-Div. of Beckman
instruments, inc,

Princeton, Ind.
Chicago, I,

Fullerton, Calif,

Galley 3 - Hewlelt Packard Code List

Code
No.

73293
73445

73430
73506
73559
73682
73734
73143
73793
73846
73899
73908
74278
74455
74861
74868

74970
75042
75173

75378
75382
75818
75915
76005
76210
76433
76481
76493
76530
76545
76854
77068

77075
m21

77250
71252

17342

77830
17638
77764
77969
78189

78283
78290
18452
78411
78488
78493
78553
8730
78947
79142

‘19251

19727

78963
80031

80120
80130
80131

80207

80223
80248
80294
80411

80486
80509
80583
80640
81030

81073
81095
81312

From:

Manufacturer Address
Hughes Products Division of

Hughes Aircraft Co. Newport Beach, Calif,
Amperex Electronic Co., Div. of North

American Philiips Co, inc.  Hicksville, N.Y.
Beckman Helipot Corp, So. Pasadena, Calif,
Bradley Semiconductor Corp. Hamgen, Conn,
Carling Electric, Inc. Hartford, Conn,
George K. Garrett Co., Inc. Philadelphia, Pa,
Federal Screw Prod. Co. Chicago, 11,
Fischer Special Mfg. Co. Cincinnati, Ohio
The General Industries Co, Elyria, Ohie
Goshen Stamping & Tool Co, Gosten, ind.
JFD Electronics Corp. Brooklyn, N. Y.
Jennings Radio Mfg. Co. San Jose, Calif,
Signalite Inc. Neptune, N.J.
J.H. Winns, and Sons Winchesler, Mass,
Industrial Condenser Corp. Chicago, Il
R.F. Products Division of Amphenol-

Borg Electranics Corp. Danbury, Conn,
E.F. Johnson Co. Waseca, Minn,

ional Resi Co.  Phi ia, Pa,

Jones, Howard B., Division

of Cinch Mfg. Corp.
James Knights Co.
Kulka Electric Corporation
Lenz Electric Mfg, Co.
Littlefuse Inc.

Chicago, /il
Sandwich, I,
Mt. Vemon, N.Y.
Chicago, il
Des Plaines, I
Lord Mig. Co. Erie, Pa.
C.W. Marwede! San Francisco, Calif,
Micamold Electronic Mfg. Corp,  Brooklyn, N.Y,
James Hillen Mfg. Co., Inc, Malden, Mass.
1. W. Mitler Co. Los Angeles, Calif.
Monadnock Mills San Leandro, Calif,
Mueller Electric Co. Cleveland, Ohio,
Oak Manufacturing Co. Crystal Lake, .
Bendix Pacific Divisien of
Bendix Corp.
Pacific Metals Co.
Phaostran Instrument and
Electronic Co.
Phoell Mfg. Co.
Philadelphia Steel and Wire Corp.
Philadelphia, Pa,
Potter and Brumfield, Div. of American
Machine and Foundry Princeton, Ind,
Radio Condenser Co. Camden, N.J.
Radio Receptor Co., Inc. Brookiyn, N.Y.
Resistance Products Co. Harrisburg, Pa.
Rubbercraft Corp. of Calif, Torrance, Calif,
Shakeproof Division of IHlinois
Tool Works
Signal Indicator Corp.
Struthers-Duna Inc.
Thompson-Bremer & Co.
Tilley Mfg. Co.
Stackpole Carban Co.
Standard Thomson Corp.
Tinnerman Products, Inc,
Transformer Engineers
Ucinite Co.
Veeder Root, Inc,
Wenco Mfg. Co.
Continental-Wirt Electronics Corp,
Philadeiphia, Pa.
New Rocheife, N.Y.

No. Hollywood, Calif.
San Francisco, Calif.

South Pasadena, Calif.
Chicago, il

Elgin, I

New York, N.Y,
Pitman, N.J.
Chicago, 11,

San Francisco, Calif.
St. Marys, Pa.
Waltham, Mass.
Cleveland, Ohie
Pasadena, Calif,
Newtonville, Mass.
Hartford, Conn.
Chicago, M.

Zierick Mfg. Corp,
Mepco Division of Sessions
Clatk Co. Motristown, N.J.
Schnitzer Affoy Products Elizabeth, N.J.
Times Facsimile Corp, New York, N.Y.
Electronic industries Association. Any brand
tube meeting EIA standards Washington, 0.C.
Unimax Switch, Div. of
W.L. Maxson Corp.
United Transformer Corp.
Oxford Electric Corp,
Bourns Laberatories, Inc.
Acro Div. of Robertshaw
Fulton Controls Co.
All Star Products Inc.,
Avery Adhesive Label Corp,
Hammerlund Co., Inc.
Stevens, Arnold, Co., Inc.
International Instruments; Inc.

Wallingford, Conn,
New York, N.Y.
Chicago, 1
Riverside, Calif.

Columbus 16, Ohio
Defiance, Ohio
Monrovia, Calif..
New York, N.Y.
Boston, Mass. -

New Haven, Conn.
Grayhill Co. LaGrange, NI
Triad Transformer Corp. Venice, Calif.
Winchester Electionics Co., Inc. Norwalk, Conn.

FSC.  Handbook Supplements
Ha-1  Dated DECEMBER 1964
H4-2  Dated MARCH 1962




4
/

Model T11A

Code
No.

81349
81415
81453

81483
81541
81860
82042
82142

82170
82209
82219

82376
82389
82647

82866
82877
82893
83053
83038
83086

83125
83148
83186
83298
83315
83330
83385
83501

83594

83740
83777
83821
84171
84396
84411
84970
85454
85471

Manufacturer Address
Military Specification
Wilkor Products, Inc.
Raytheon Mfg. Co., Industrial Components

Div., Industr. Tube Operations Newton, Mass.
internationai Rectifier Corp,  El Segundo, Calif.
The Airpax Products Co. Cambridge, Mass.
Barry Controls, Inc, Watertown, Mass.

Carler Parts Co, Skokie, 11,
Jetfers Electronics Division of

Speer Carbon Co. Du Bois, Pa.
Allen B. DuMont Labs, Inc, Clifton, N.J.

Maguire industries, Inc.
Sylvania Electric Prod. Inc.
Electronic Tube Div.

Astron Co.

Switcheraft, Inc,

Metals and Controfs, inc., Div. of
Texas Instruments, Inc.,
Spencer Prods.

Research Products Corp.

Rotron Manufacturing Co., Inc.

Vector Electronic Co.

Western Washer Mir, Co. Los Angeles, Calif.

Care Fastener Co. Cambridge, Mass.

New Hampshite Ball Bearing, Inc.

Peterborough, N.H.
Darlington, S.C.

Los Angeies, Calif.
Springfield, N.J.
Red Bank, N.J.

Mundelein, I,
Brooklyn, N.Y.
Chicago, }il.

Greenwich, Conn.

Emporium, Pa.
East Newark, N.J.
Chicago, 11l

Attleboro, Mass.

Madison, Wis.
Woodstock, N.Y.
Glendale, Calif.

Pyramid Eleciric Co.

Electro Cotds Co.

Victory Engineering Corp,

Bendix Corp., Red Bank Div,

Hubbel! Corp.

Smith, Herman H., Inc.

Central Screw Co.

Gavitt Wire and Cable Co.,
Div. of Amerace Corp,

Burroughs Corp. ,
Electronic Tube Div.

Eveready Battery

Model Eng. and Mfg., Inc,

Loyd Secruggs Co.

Arco Electronis, Inc,

A.J. Glesener Co., Inc.

Good All Electric Mfg, Co.

Sarkes Tatzian, inc.

Boonton Molding Company

A.B. Boyd Co.

Brookfield, Mass.

Plaintield, N.J.
New York, N.Y.
Huntington, Ind,
Festus, Mo,

New York, N.Y,

San Francisco, Calif.
Ogaliala, Neb.
Bloomington, Ind.
Boonton, N.J.

San Francisco, Calif,

APPENDIX

CODE LIST OF MANUFACTURERS (Sheet 2 of 2)

Code

No. Monufacturer Address

85474 R.M. Bracamonte & Co. San Francisco, Calif.
85660 Koiled Kords, Inc. New Haven, Conn,
85911 Seamless Rubber Co. Chicago, 11l

86197
86578
86684

Clifton Precision Products

Precision Rubber Products Corp,

Radio Corp. of America, RCA
Electron Tube Div.

Philco Corporation (Lansdale
Divisien)

Western Fibrous Glass Products Co.

San Francisco, Calif.

Clifton Heights, Pa.
Dayton, Ohio

Harrison, N.J.
87216
Lansdale, Pa.
87473

87684 Van Waters & Rogers Inc. Seattle, Wash.
87930 Tower Mfg. Corp Providence, R, I
88140 Cutler-Hammer, inc. Lincoln, Hi.
88220 Gould-National Batteries, Inc. St. Paul, Minn.
88698 Genesal Mills, tnc. Buffals, N.Y.
89231 Graybar Electric Co. Oakland, Calif.
89462 Waldes Kohinoor, fnc. Cambridge, Mass.
89473 Generai Electric Distributing Corp,

Schenectady, N.Y.
89636 Carter Parts Div. of Economy Baler Co.

Chicago, !ll.

83665 United Transformer Co. Chicago, Hl.
90179 U.S. Rubber Co., Mechanical

Goods Div.

90970 Bearing Engineering Co. San Francisco, Calif. .
91260 Connor Spring Mfg. Co. San Francisco, Calif.
91345 Miller Dial & Nameplate Co. £{ Monte, Calif.
91418 Radio Materials Co. Chicago, 1.
91506 Augat Brothers’, Inc. Attleboro, Mass,
91637 Dale Electronics, Inc. Columbus, Nebr,
91662 Elce Corp. Philadeiphia, Pa.
81737 Giemar Mfg, Co., Inc. Wakefield, Mass.
91827 K F Development Co, Redwood City, Calif.

91929 Minneapolis-Honeywell Regulator Co.,
Microswitch Div. Freepoit, lil.
Nahm-Bros. Spring Co. Oakland, Calif.
Tru-Conaector Corp. Peabody, Mass.
Universal Metal Prod., Inc. Bassett Puente, Calif.

91961
92180
92196

92367 Eigeet Optical Co., Inc. Rochester, N.Y,
92607 Tinsolite Insulated Wire Co. Tanytown, N.Y.
93332 Sylvania Electric Prod. Inc.,

Semiconductor Div.
Robbins and Myers, Inc.
Stevens Mfg. Co., Inc.
Howard J. Smith inc,

Woburn, Mass.

New York, N.Y.
Manstield, Ohio

Port Monmouth, N. J.

93369
93410
93788

00015-39
Revised: February, 1965

Passaic, N.J. .

Code
No.

93929
93983

94137
94144

94145
94148

94154
94197

94222
94310

94330
94682

95023
95236
95238
95263
95264
95265
95275
95348
95354
9512
95987
96067
96035
96256

96296
96330
96341
96501
97464
97539

97966
97973

98141
98159

Manufacturer

G. V. Controls

Insuling-Van Norman Ind., Inc.
Electronic Division

General Cable Corp.

Address

Livingston, N. J.

Manchester, N.H.

Bayonne, N.J.

Raytheon Mfg. Co., Industrial Components
Div., Receiving Tube Operation Quincy, Mass.
Raytheon Mfg, Co., Semiconductor Div,,

California Street Plant
Scientific Radio Products, Inc.

Tung-Sol Electric, Inc.
Curtiss-Wright Corp. ,
Electronics Div,
Southco Div, of S. Chester Corp.
Tru Ohm Prod. Div. of Model
Engineering and Mfg. Co.
Wire Cloth Products Inc.

Newton, Mass.

Loveland, Colo.
Newark, N.J.

East Paterson, N.J.

Lester, Pa.

Chicago, .
Chicago, {ll.

Worcester Pressed Aluminum Corp,

Philbrick Researchers, Inc,

Allies Products Corp.

Continental Connector Corp.

Leecraft Mfg. Co., Inc.

Lerco Electronics, Inc.

Natianai Coif Co.

Vitramon, inc.

Gordas Corp.

Methode Mfg. Co.

Dage Electric Co., Inc.

Weckesser Co.

Huggins Laboratories

Hi-Q Division of Aerovox

Therdarson-Meissner Div. of
Maguire industries, inc.

Worcester, Mass.
Boston, Mass.
Miami, Fla,
Woodside, N.Y.
New York, N.Y.
Burbank, Calif.
Sheridan, Wyo.

Bridgeport, Conn.

Bloomfield, N.J.
Chicage, M.
Frankiin, Ind.
Chicago, 1.

Sunnyvale, Calif.
Olean, N.Y.

Mt. Carmel, (11,

Solar Manufacturing Co. L.os Angeles, Calif.
Carlton Screw Co. Chicago, I1l.
i iates, Inc. ington, Mass.

Excel Transformer Co.
Industrial Retaining Ring Co.
Automatic and Precision Mfg. Co.

CBS Electronics,

Div. of C.B.S., inc.
Reon Resistor Corp.
Axel Brothers Inc.
Rubber Teck, Inc.

Oakiand, Calif.
Irvington, N.J.

Yonkers, N.Y.

Danvers, Mass.
Yonkers, N.Y.
Jamaica, N.Y.
Gardena, Calif.

Code
Ne.

98220
98278
98291
98408
98731
98821
98925

98978
99109
99313
99515
99707
99800
99848
99934
99942

99957

Appendix A

Manufacturer Address
Francis L. Mosley
Microdot, Inc.
Sealectro Corp.
Carag Corp.
General Mills
North Hills Electric Co.
Clevite Transistor Prod.
Div. of Clevite Corp.
International Electronic
Research Corp,
Columbia Technical Corp,
Varian Associates
Marshalt industries, Electron
Products Division Pasadena, Calif.
Control Switch Division, Confrols Co.
of America El Segundo, Calif,
Delevan Electronics Corp. East Aurora, N.Y.
Wilco Corporation Indianapotis, ind.
Renbrandt, Inc. Boston, Mass.
Hoffman Semiconductor Div. of
Hoffman Electronics Corp,
Technology Instrument Corp
of Calif,

Pasadena, Calif.
Se. Pasadena, Calif.
Mamaroneck, N.Y.
Redwood City, Calif,
Minneapolis, Minn.
Mineofa, N.Y.

Waltham, Mass.
Burbank, Calif.

New York, N.Y.
Palo Alto, Calif.

Evanston, [H,

Newbury Park, Calif,

THE FOLLOWING H-P VENDORS HAVE NO NUM-
BER ASSIGNED IN THE LATEST SUPPLEMENT TO
THE FEDERAL SUPPLY CODE FOR MANUFAC-
TURERS HANDBOOK.

J0000

G00OF
d000M

0000P
0000z
O00AA
000AB
000AC
00088

000MM
000NN
000QQ
0008$

D00WW

000YY S.K. Smith Co.

From:

Winchester Electronics, Inc.
Santa Monica, Calif.
Malco Tool and Die Los Angeles, Calif,
Western Coil Div. of Automatic
ind., inc. Redwood City, Calif.
Ty-Car Mfg. Co., lnc. Holliston, Mass.
Willow Leather Products Corp. Newark, N.J.
British Radio Electronics Ltd. Washington, D.C.
ETA England
Indiana General Corp., Elect, Div. Indiana
Precision Instrument Componenis Co.
Van Nuys, Calif.
Hayward, Calif.
San Jose 27, Calif.
Oakland, Calif.
Burbank, Calif.
Burlingame, Calif.
Los Angeles 45, Calif,

Rubber Eng. & Development
A “N'' D Manufacturing Co.
Cooltron

Control of Elgin Watch Co.
California Eastern Lab.
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Appendix B

SALES AND SERVICE OFFICES IN THE U.S.

ALABAMA
Huntsville, 35801
Hewlett-Packard
Southern Sales Division
Holiday Office Ctr., Suite 18
- {205) 881-4591
TWX: 510-579-2204

ARIZONA
Scottsdale, 85251
Hewlett-Packard
Neely Sales Division
3009 No. Scottsdale Rd.
(602) 945-7601
TWX: 602-949-0111
Tucson, 85716
Hewlett-Packard
Neely Sales Division
232 So. Tucson Blvd,
(602) 623-2564
TWX: 602-792-2759

CALIFORNIA
Los Angeles Area
Hewlett-Packard
Neely Sales Division
3939 Lankershim Blvd.
North Hollywood 91604

(213) 877-1282 and 766-3811

TWX: 910-499-2170

Sacramento, 95821
Hewlett-Packard
Neely Sales Division
2591 Carlsbad Ave,
(916) 482-1463
TWX: 916-444-8683
San Diego, 92106
Hewlett-Packard
Neely Sales Division
1055 Shafter Street
(714) 223-8103
TWX-714-276-4263
San Francisco Area
Hewlett-Packard
Neely Sales Division
501 Laurel Street
San Carlos 94071
(415) 591-7661
TWX: 910-376-4390

COLORADO
Englewood, 80110
Hewlett-Packard
Lahana Sales Division
7965 East Prentice
(303) 771-3455
TWX: 303-771-3056

CONNECTICUT
Middletown, 06458
Hewlett-Packard
Yewell Sales Division
589 Saybrook Rd.
(203) 346-6611
TWX: 203-346-7433

FLORIDA
Miami, 33125
Hewlett-Packard
Florida Sales Division
2907 Northwest 7th St.
(305) 635-6461
Orlando, 32803
Hewlett-Packard
Florida Sales Division
621 Commonwealth Ave.
(305) 425-5541
TWX: 305-275-1234

St. Petersburg, 33708
Hewlett-Packard
Florida Sales Division

410-150th Ave., Madeira Beach

(813) 391-0211
TWX: 813-391-0666

GEORGIA

Atianta, 30305
Hewlett-Packard
Southern Sales Division
3110 Maple Drive, N. E.
(404) 233-1141

TWX: 810-751-3283

ILLINOIS
Chicago, 60645
Hewlett-Packard
Crossley Sales Division
2501 West Peterson Ave.
(312) 275-1600
TWX: 910-221-0277

INDIANA
Indianapolis, 46205
Hewlett-Packard
Crosstey Sales Division
3919 Meadows Dr.
(317) 546-4891
TWX: 317-635-4300

KENTUCKY

Louisville, 40218
Hewlett-Packard
Southern Sales Division

Suite 4, 3411 Bardstown Rd.

(502) 459-4140
TWX: 810-535-3128

MARYLAND
Baltimore, 21207
Hewlett-Packard
Horman Sales Division
6660 Security Bivd.
(301) 944-5400
Washington, D. C. Area
Hewlett-Packard
Horman Sales Division
941 Rollins Avenue
Rockville 20852
(301) 427-7560
TWX: 710-828-9684

MASSACHUSETTS
Boston Area
Hewlett-Packard
Yewell Sales Division
Middlesex Turnpike
Burlington 01804
(617) 272-9000
TWX: 710-332-0382

MICHIGAN
Detroit, 48235
Hewlett-Packard
Crossley Sales Division

14425 West Eight Mile Road

(313) 342-5700
TWX: 313-342-0702

MINNESOTA
St. Paul, 55114
Hewlett-Packard
Crossley Sales Division
842 Raymond Avenue
(612) 646-7881
TWX: 612-551-0055

MISSOURI
Kansas City, 64131
Harris-Hanson Company
7916 Paseo Street
(816) 444-9494
TWX: 816-556-2423
St. Louis, 63144
Harris-Hanson Company

2814 South Brentwood Blvd.

(314) 647-4350
TWX: 314-962-3933

NEW JERSEY
Ashury Park Area
Hewlett-Packard
Robinson Sales Division
Shrewsbury
(201) 747-1060

Englewood, 07631
Hewlett-Packard
RMC Sales Division
391 Grand Avenue
(201) 567-3933

NEW MEXICO

Albuquerque, 87108
Hewlett-Packard

Neely Sales Division
6501 Lomas Blvd., N. E,
(505) 255-5586

TWX: 505-243-8314

Las Cruces, 88001
Hewlett-Packard
Neely Sales Division
114 S. Water Street
(505) 526-2486
TWX: 505-524-2671

NEW YORK

New York, 10021
Hewlett-Packard

RMC Sales Division
236 East 75th Street
(212) 879-2023

TWX: 710-581-4376
Rochester, 14625
Hewlett-Packard
Syracuse Sales Division
800 Linden Avenue
(716) 381-4120

TWX: 716-221-1514
Poughkeepsie, 12601
Hewlett-Packard
Syracuse Sales Division
82 Washington St.
(914) 454-7330

TWX: 914-452-7425
Syracuse, 13211
Hewlett-Packard
Syracuse Sales Division

Pickard Bidg., E. Molloy Rd.

(315) 454-2486
TWX: 315-477-1375

NORTH CAROLINA

High Point, 27262
Hewlett-Packard
Southern Sales Division
1923 N. Main Street
(919) 882-6873

TWX: 510-926-1516

OHIO

Cleveland, 44129

Hewlett-Packard

Crossley Sales Division

5579 Pearl Road

(216) 884-9209

TWX: 216-888-0715

Dayton, 45409

Hewlett-Packard

Crossley Sales Division

1250 W. Dorothy Lane

(513) 299-3594

TWX: 513-944-0090
PENNSYLVANIA

Camp Hill

Hewlett-Packard

Robinson Sales Division
(717) 737-6791

Model 7T11A

AND CANADA

Philadelphia Area
Hewlett-Packard

Robinson Sales Division

144 Elizabeth Street

West Conshohocken 19428
(215) 248-1600 and 828-6200
TWX: 215-828-3847

Pittsburgh Area
Hewlett-Packard
Crossley Sales Division
2545 Moss Side Blvd.
Monroeville 15146
(412) 271-5227

TWX: 710-797-3650

TEXAS

Dallas, 75209

Hewlett-Packard

Southwest Sales Division

P.0. Box 7166, 3605 Inwood Rd.
(2147 357-1881 and 332-6667
TWX: 910-861-408!1

Houston, 77027

Hewlett-Packard

Southwest Sales Division

P.0. Box 22813, 4242 Richmond Ave.
(713) 667-2407

TWX: 713-571-1353

UTAH

Sait Lake City, 84115
Hewlett-Packard
Lahana Sales Division
1482 Major St.

(801) 486-8166

TWX: 801-521-2604

VIRGINIA

Richmond, 23230
Hewlett-Packard
Southern Sales Division
2112 Spencer Road
(703) 282-5451

TWX: 703-282-9986

WASHINGTON

Seattle Area
Hewlett-Packard
Neely Sales Division
11656 N. E. 8th St.
Bellevue 98004
(206) GL4-3971
TWX: 910-443-2303

CANADA

Montreal, Quebec
Hewlett-Packard (Canada) Ltd.
8270 Mayrand Street

(514) 735-2273

TWX: 610-421-3484

Ottawa, Ontario
Hewlett-Packard (Canada) Ltd.
1762 Carling Avenue

(613) 7224223

TWX: 610-562-1952

Toronto, Ontario
Hewlett-Packard (Canada) Ltd.
1415 Lawrence Avenue, West
(416) 249-9196

TWX: 610-492-2382

HEWLETT .hp; PACKARD
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Appendix B

INTERNATIONAL SALES AND SERVICE OFFICES

ARGENTINA
Mauricio A. Saurez
Telecommunicaciones
Carlos Calvo 224, Buenos Aires
Tel: 306312
AUSTRALIA
Sample Electronics (Vic.) Pty, Ltd.
9-11 Cremorne Street
Richmond E. 1, Victoria
Tel: 42-4757 (3 fines)
Sample Electronics (N.S.W.) Pty. Ltd.
4 Grose Street, Glebe, Sydney
New South Wales
Tel: 69-6338 (6 lines)
AUSTRIA
Unilabor G.m.b.H.
Rummelhardtgasse 6/3
Vienna
Tel: 426.181
BELGIUM
Hewlett-Packard Benelux S.A,
20-24 Rue de {'Hopital, Brussels
Tel: 11.22.20
BRAZIL

Ciental tmportacao E Comercio Ltda.

Rua Cons. Crispiniano, 69, 8. ° And.,
Conj. 81, Sao Paulo
Tel: 32-4332
CANADA
Hewlett-Packard (Canada) Ltd.
8270 Mayrand Street
Montreal, Quebec
(514) 735-2273
Hewlett-Packard (Canada) Ltd.
1762 Carling Avenue
Ottawa, Ontario
(613) 722-8162
Hewlett-Packard (Canada) Ltd.
1415 Lawrence Avenue W.
Toronto, Ontario
(416) 249-9196
CHILE
Hector Caicagni
Casilla 13942
Santiago
Tel: 6.42.26
DENMARK
Tage Olsen A/S
Ronnegade 1
Copenhagen
Tel: 29.48.00
FINLAND
INTO 0/Y
P. 0. Box 153
Meritullinkatu 11, Helsinki
Tel: 66.39.09 and 35.125
FRANCE
Hewlett-Packard France
150 Boulevard Massena
Paris 13e
Tel: 707.97.19
GERMANY

Hewlett-Packard V.m.b.H.
Steindamm 35, Hamburg
Tel: 24.05.51
Hewlett-Packard V.m.b.H.
Kurhessenstrasse 95
Frankfurt am Main

Tel: 52.00.36

Hewlett-Packard V.m.b.H,
Reginfriedstrasse 13
Munich 9

Tel: 49.51.21/22
Hewlett-Packard Vm.b.H.
Technisches Biiro
Herrenbergerstrasse 110
703 Bdblingen, Wiirttemberg
Tel: 6971

GREECE

K. Karayannis
Klaftmonos Square, Athens 124
Tel: 230.301 (5 lines)

INDIA

The Scientific Instrument Company, Ld.

6, Tej Bahadur Sapru Road, Allahabad 1
Tel: 2451

The Scientific Instrument Company, Ld.
240, Dr. Dadabhai Naoroji Road,
Bombay 1

Tel: 26-2642

The Scientific Instrument Company, Ld.
11, Esplanade East, Calcutta 1

Tel: 23-4129

The Scientific Instrument Company, Ld.

30, Mount Road, Madras 2

Tel: 86339

The Scientific Instrument Company, Ld.
B-7, Ajmeri Gate Extn., New Delhi 1
Tel: 271053

IRAN
Telecom Ltd.

P. 0. Box 1812, Tehran
Tel: 43850, 48111

ISRAEL
Electronics & Engineering Ltd,
16 Kremenetski St., Tel Aviv
Tel: 35021 (3 lines)

ITALY
Hewlett-Packard Italiana S.p.A.
Viale Lunigiana 46, Milan
Tel: 69.15.84/5/6
Hewiett-Packard Italiana S.p.A.
Piazza Marconi, 25
Roma-Eur
Tel: 59.25.44/5

JAPAN
Yokogawa-Hewlett-Packard Ltd.
2270 Ishikawa-cho
Hachiofi, Tokyo
Tel: Hachioji 0426-3-1231 (19 lines)
Yokogawa-Hewlett-Packard Ltd.

No. 3, 6-chome, Aoyama-Kitamachi
Akasaka Minato- ku, Tokyo
Tel: 403- 0073, 403- 0074 403 0075
Yokogawa-Hewlett-Packard Ltd.
No. 8, Umeda, Kita-ku, Osaka City
Tel: 361-3084, 341-2095
Yokogawa-Hewlett-Packard Ltd.
0. 4, 3-chome, Himeikedori,

Chigusa-ku, Nagoya City
Tel: 75-8545

KOREA

American Trading Company, Korea, Ltd.

112-35 Sokong-Dong
Seoul P, 0. Box 1103
Seoul

Tel: 3-7049, 3-7613

NETHERLANDS
Hewlett-Packard Benelux N.V,
23 Burg Roellstraat, Amsterdam W.
Tel: (020) 13.28.98 and 13.54.99
NEW ZEALAND
Sample Electronics (N. Z.) Ltd.
8 Matipo Street
Onehunga S. E. 5, Auckland
Tel: 565-361
NORWAY
Morgenstierne & Co. A/S
Ingenigrfirma
6 Wessels Gate, Oslo
Tel: 20 16 35
PORTUGAL
Telectra
Rua Rodrigo da Fonseca 103
f 0. Box 2531
isb
Tel: 68 60 72 and 68 60 73 and 68 60 74
PUERTO RICO & VIRGIN ISLANDS
San Juan Electronics, Inc,
150 Ponce de Leon, Stop 3
P. 0. Box 5167
Pta. de Tierra Sta., San Juan 00906
Tel: 722-3342, 724-4406
SPAIN
ATAIO, Ingenieros
A Agullera No. 8, Madrid 15
Tel: 223.27 .42, 223.41. 71 and 224.84.97
SOUTH AFRICA
F. H. Flanter & Co. (Pty.), Ltd.
Rosella House
Buitencingle Street, Cape Town
Tel: 3-3817
SWEDEN
H-P Instrument AB
Centralvagen 28, Solna Centrum
Tel: 08-83.08.30 and 10-83.08.30
SWITZERLAND
Max Pual Frey
Wankdorffeldstrasse 66, Bern
Tel: (031) 42.00.78
TAIWAN (FORMOSA)
Hwa Sheng Eléctronic Co., Ltd.
21 Nanking West Road, Tanpel
Tel: 4-6076, 4-5936
TURKEY
TELEKOM Engineering Bureau
P.0. Box 376—Galata, Istanbul
Tel: 49.40.40
UNITED KINGDOM
Hewlett-Packard Ltd.
Dallas Road
Bedford, England
Tel: Bedford 68052
VENEZUELA
Citec, C. A.
Edif. Arisan-Of #4
Avda, Francisco de Miranda-Chacaito
Apartado del Este 10.837, Caracas
Tel: 71.88.05
YUGOSLAVIA
Beiram S.A.
83 Av. des Mimosas

Brussels 15, Belgmm
Tel: 35.29.5

For Sales and Service Assistance in Areas Not Listed Contact:

IN EUROPE
Hewlett-Packard, S. A,
54 Route des Acaclas
Geneva, Switzerland

Telephone (022) 42.81.50
Telex: 2.2

Cable: HEWPACKSA
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IN LATIN AMERICA

Hewlett-Packard Inter-Americas
1501 Page Mill Road

Palo Alto, California 94304, U.S.A.
Telephone: (415) 326-7000

TWX: 910-373-1267

Telex: 033811 Cable: HEWPACK

ELSEWHERE
Hewlett-Packard
International Marketing Department
1501 Page Mill Road
Palo Alto, California 94304, U.S.A,
Tetephone: (415) 326-7000
TWX: 910-373-1267
Telex: 033811 Cable: HEWPACK
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Appendix C
£z MANUAL BACKDATING CHANGES
MODEL T711A
POWER SUPPLY
Manual Serial Prefixed: 102-
-hp- Part No. 00711-90001
This manual backdating sheet makes this manual applicable to earlier instru-
ments. Instrument-component values that differ from those in the manual,
yet are not listed in the backdating sheet, should be replaced using the part
number given in the manual.
Instrument Serial Prefix Make Manual Changes Instrument Serial Prefix Make Manual Changes
1.t0.238 1..2_.3
239 to 002-1389 1, 2
002- and 029-01569 1
_All other 029- Manual applies
CHANGE #1 Table 5-1:
M2: Change -hp- Part No. to 1120-0054.
R16: Add 12 ohms +10%, 1/2 W; -hp- Part No. 0687-1201.
R10: Change to 526 K +1%, 1 W; -hp- Part No. 0730-0094.
R36: Change to 51.6 K +1%, 1 W; -hp- Part No. 0730-0052.
R14: Change -hp- Part No. to 2100-0033.
Figure 4-4:
Resistor board assemblies; replace with the following assembly drawings:
K1 s2B V2 Z V3
Pin 1 Pin8 Pin 9 Pin2
o} O
T l/ / R36 - 51.6K*
AW
© ] \ © T M s3
04 | RISRIS SR SpOCRBN R4S SR2S -1UF T pao
TAMF | 120091507 180 Soenyr330KN 181K 144k | C7 =2 M1 H—AA—ff s3
\ Q4TUF RIO ~ 526K
O = ~- = - O tH—AV }
T T 7] PAD
\ / S2A R AM—
(RIS - 2| 2
f MV .
wa JRAL L2 g 52A
€S R15B-2
| Q @ S
Ki= Vs V3 V3 L=R33 o) e)
Pin 7 Pin 2 Pin 6 Pin 8
RBI RB2
Figure 4-8:

Add R16 in parallel with M2 through S2A as shown on Backdating Schematic.
Change R10 to 526 K* and R36 to 51. 6 K* as shown on Backdating Schematic.
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CHANGE #2: Table 5-1:

DS1, DS2: Change to Lamp, incandescent: 6-8 V, GE #47; -hp- Part No.
2140-0009.
R34, R35: Add 33 ohms +10%, 1 W; Mfr 01121.

Figure 4-8:

Add R34 and R35 in series with DS1 and DS2 respectively as shown on
Backdating Schematic.

Figure 4-6:
Replace with following view of chassis bottom:

s3 RN s2
S5 R12 RI3 1 R35

S4- thi

~DS2

R33:

R21+

R23 weses

R27 -

e e e—

C 6=

St A~

Tl PRIMARY sssmer
TERMINAL STRIP

CR3 e

F { e

CHANGE #3 S4A: Connect to input lead of M2 instead of output lead of M2 after R11 junction
but before R15 junction as shown on Backdating Schematic.
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@ MANUAL CHANGES

MODEL T711A

POWER SUPPLY

Manual Serial Prefixed 102~
Manual Printed 6/61

To adapt this manual to instruments with other serial prefixes check for errata below, and make
changes shown in tables.

Instrument Serial Prefix Make Manual Changes Instrument Serial Prefix Make Manual Changes

102 - 1, 2, 3

CHANGE #1 Table 5-1, Miscellaneous:

Change Insulator; @ Stock No. 1400-0084, to read:
Fuseholder; @ Stock No. 1400-0084.

CHANGE #2 Figure 4-6:

Change C2 to read C1 and C3 to read C2.
CHANGE #3 Table 5-1:

R26: Change to Resistor, fixed, composition, 47,000 ohms
+10%, 1W; @& Stock No. 0690-4731; Mfr. 01121

SR4: Change description to read: "Rectifier, selenium:
192V rms max, 25 ma dc max."

12/1/61



MODEL 711A REVISIONS

Please make the following changes to the parts list and schematic:

Circuit Ref. No. From To
C7 »0474f, 600V HP#0170-~0005 0474, 600V, 148P47306
R1-5,8,13,17,
26, 28,32, 37, 38 1w, AB, +10% HP#0630- 1w, AB, +5% HP#0689~
RG, 7, 9’ 18-23’
27,29, 30 1/2W, AB +10% HP#0687~- 1/2W, AB +5% HP#0686~
R24 181K, *#1%, 1/2W Oar film 182K, *1% 1/2w Met,. film
HP # 0730-0077 HP #0757-0311
S4 250V, 3A DPST HP#3101~0003 250V, 1A DPDT Carling #316B-62
S5 250V, 3A SPST HP#3101-0001 250V, 3A,SPST Carling #T-110-62
Line Cord ) HP #8120-0015 6', 18-3 Slate Grey, Plug PH151

Type SJT JP10, Stripped & Tinned
Belden # KH=-4629

Insulator, tube HP # 1220-0001 Delete



