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SECTION |

DESCRIPTION AND DATA

1. FUNCTIONAL DESCRIPTION

The Sanborn AC=DC Preamplifier Model 150-1000
is a general—purpose plug—in preamplifier designed
for use in the Sanborn *'150"" series of recording
systems. It is used for voltage measurements up to
100 cycles, with single—ended or push—pull input
signals. The instrument features a RANGE control
calibrated directly in terms of voltage sensitivity,
and a DC ZERO SUPPRESSION control which can
suppress single—ended positive d—c voltages up to
20 times the full scale value.

2. TABULATION OF CHARACTERISTICS
(Including Driver Amplifier and Galvanometer)

SENSITIVITY
AC: 1 mv./cm. to 2 volts /cm.
DC: 1 mv./mm. to 2 volts /mm.

SIGNAL RANGE
AC: reads from 0.1 mv. to 10 volts.
DC: reads from 1 mv. to 100 volts.

FREQUENCY RANGE
AC: 1-100 cycles. See fig. 1.
DC: 0-100 cycles. See fig. 1.

RISE TIME
Five milliseconds (approx). See fig. 1.

CALIBRATION
Internal,. AC: 2 mv. #1%.
DC: 20 mv. *1%.

STABILITY
AC: Drift less than 0.2 mm. /hr.

DC: Drift less than 1 mm. /hr. after 90 min. warmup,

INPUT IMPEDANCE
DC: Five megohms each input terminal to ground.
AC: Same, with 0.1 MFD in series with each input,

INPUT SIGNALS
Push—pull or single—ended.

ZERO SUPPRESSION
To 20 times full scale voltages, with 500 volt max-
imum limit.

DC vs AC
In both AC and DC operation, the system records
the waveform of the signal. AC operation is more

sensitive than DC by a factor of ten, and the fre-
quency response does not extend to zero cycles
(see fig. 1). With DC operation, the response of the
recording extends to zero cycles, and zero sup-
pression facilities are available.

IN-PHASE REJECTION

Any signal component appearing at the push—pull
input terminals with the same amplitude and polar-
ity is an "in—phase component’’. A fraction of the
in—phase voltage appears on the recording. The
table shows the fraction of this in—phase voltage
which appears on the record, and lists the maximum
in—phase voltage which the Preamplifier will tol-
€rate.



SANBORN AC-DC PREAMPLIFIER MODEL 150-1000

RANGE IN-PHASE FRACTION
LIMIT ON RECGRD
.001 5.0 volts Less than 1/1000
.002 5.0 volts Less than 1/1000
.005 2.0 volts Less than 1/25
.01 3.0 volts Less than 1/25
.02 5.0 volts Less than 1/25
.05 12.5 volts Less than 1/25
.1 25 volts l.ess than 1/25
) 25 volts Less than 1/25
5 25 volts Less than 1/25
1.0 25 volts Less than 1/25
2.0 25 volts LLess than 1/25

The instantaneous voltage "'a’’ exists between one
input lead and pround. The instantaneous voltage
b’ exists between the other input lead and ground.
The Preamplifier measures the differential voltage.
A small fraction of the in—phase voltage appears on
the recording.

Diff erential voltage = a -~ b

a+b

In—phase voltage =

3. FRONT PANEL DATA

INPUT
Three circuit jack for applying the input signal thr-
ough a three terminal phone plug.

SENSITIVITY

Adjusts the gain of the Preamplifier during calibra-
tion, so that the values of sensitivity marked on the
RANGE switch are accurate. Clockwise rotation

increases the gain.

AC/DC
Connects the Preamplifier for AC (condenser—
coupled) operation, or DC (direct—coupled) operation.

ZERO SUPPRESSION IN/OUT
Makes the zero suppression facilities of the Pre-
amplifier available or not as required.

ZERO SUPPRESSION

Helipot control with a ten—turn counting dial, cal-
ibrated from 1 to 1,000. Each division on the dial
represents one millimeter of baseline suppression,
providing SENSITIVITY setting is accurate.

RANGE
A multi—position switch which selects the system
sensitivities marked on the panel.

CAL
Push—button switch for applying the calibration
signal.

DC BALANCE
Maintains the voltage balance of the DC interstage
coupling circuit.

AC BAL

A protective button covers the AC BAL control.
Screwdriver—controlled adjustment, for maintaining
output stage balance.

POSITION
Sets the stylus base line. Clockwise rotation moves
the stylus up—scale.

USE/OFF/CAL
Sets the Preamplifier for operation, or calibration,
or grounds the input circuit to protect the system.
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Figure 1. Combined Response Characteristics of the Sanborn AC-DC Preamplifier, Driver Amplifier

and Recorder.
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SECTION I

OPERATION

1. INTRODUCTION

There are four basic procedures in operating the
Sanborn AC/DC Preamplifier:

SPALUND . iiavisviciesssnisuaainais o paragraph 2
Balancing .......ccoreeeeccciianee «e.... paragraph 3
Calibration .....ooeverereennrannannennn. paragraph 4
Operation ..... 7, (. paragraph 5
DC i, paragraph 6
DC, with zero suppression
....... svevaene. paragraph 7
DC, as null indicator
................ paragraph 8

2. STARTING

Apply power and allow 90 minutes warmup for max-
imum stability. Connect the signal to the INPUT
jack on the panel or to J204 at the Driver Amplifier
rear, as shown in figure 2. Always remove the plug
from the INPUT socket when using ]204.

a. With the push—pull (balanced) connection, the
recording shows the potential between the two signal
terminals. A fraction of the in—phase signal be-
tween these two terminals and ground appears on
the record (see Paragraph 2, Section I).

b. With the single—ended (unbalanced) connections,
the recording shows the potential between the live
terminal and ground.

c. Operation with zero suppression requires a posi-
tive, single—ended (unbalanced) signal, connected
to the phone plugtip or to J204—1. Negative signals
require a series battery or equivalent, to keep the
signal applied to the Preamplifier input always pos-
itive with respect to ground.

d. To record the difference of two single—ended
signals, connect one signal to one push—pull input
terminal and the other signal to the other input
terminal. The instantaneous average of the two sig-
nals is present at the two input terminals as an in—
phase potential. A fraction of this in—phase potent-
ial appears on the record; see page 2 for in—phase

rejection data.

e. To record the algebraic sum of two (or more)
voltages, connect to the Preamplifier through an
external mixing circuit.  Always correct for the
attenuation of the mixing circuit when interpreting
the recording.

3. BALANCING

Balancing is important, but is usually not required
as an operational step. Avoid the possibility of
out—of—balance operation by checking the balancing
after each warmup period and before each series of
recordings.

a. After 90 minutes warmup, set the panel controls

for balancing.
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RANGE ..covivririnoreriniiarinnininins OFF

AC=DC .vevverrrnnsasasansassosarsranes AC

ZERO SUPPRESSION IN=OUT .. OUT
USE—OFF—=CAL ..ccocivirinininnnnns OFF

POSITION ........ R to center the stylus

b. Turn the SENSITIVITY control back and forth
from one end of its rotation to the other, and watch
the stylus. There should be no stylus motion. If the
stylus moves, remove chrome button marked AC BAL
and adjust the control with a screwdriver for zero
stylus motion while the SENSITIVITY control is
turning.

Potentiometer R1065 located behind the ZERO
SUPPRESSION potentiometer R1028 is used as a
coarse AC balance. When a tube is changed or
balance cannot be gained with the AC Bal control,
center the AC Bal control, and use R1065 as a
coarse balance and then balance with AC Bal
control,

c. Set the RANGE switch to .001 and the AC/DC
switch to DC. Return the stylus toward mid—scale
with the DC BALANCE control.

d. Turn the RANGE switch back and forth between
.001 and .002, and adjust the DC BALANCE control
for zero motion of the writing arm while the RANGE
switch is moving.

POSITIVE FOR UP-SCALE DEFLEGTION

-
' ¥ Bl

TO INPUT JACK

;

PUSH- PULL (BALANCED) SIGNAL

el s e

TO INPUT JACK

i
- ——— =D
=ik -
SIGNAL SOURGE II
o o i 1
TETTTT J204
T 4 ©
e — 00
SINGLE - ENDED (UNBAL ANCED) SIGNAL ooo

(Required for null indicator operation, or for operation with zero
suppression).

1
i NEGATIVE FOR UP—-SCALE DEFLECTION
|
/ ‘Idv‘____-“_'_-_-’__‘___-._h

TO INPUT JACK

————— 000

SINGLE-ENDED (UNBAL ANCED) SIGNAL
Figure 2. Input Circuit Connections for Sanborn AC<DC Preamplifier, Model 150-1000.
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4. CALIBRATION

Calibration adjusts the Preamplifier to the sensi-
tivity values marked on the RANGE control.

a. After warmup and balancing, set the panel con-
trols for calibration:

RANGE ivssmmnuseniissiis fully clockwise (.001)
ZERO SUPPRESSION IN-OUT ....ccciiievennnnnn ouT
USE=OQFE~CAL uaiioniissvedsid siaaivanies CAL
POSIEION i cnrosstraiasiss to center the stylus
AC S DIC civnsunsmvnsicosseisionsansine sussusan vosgsane s DC

b. Intermittently press the CAL button and adjust
the SENSITIVITY control for a two centimeter def-
lection on the recording.

c. Return the RANGE switch to OFF and the USE-
OFF-CAL switch to OFF.
calibrated.

The preamplifier is now

5. OPERATION: AS AC PREAMPLIFIER

With this type of operation, the recording shows the
waveform of the input signal, with a high maximum
sensitivity available. The frequency response does
not extend to zero cycles.

a. After warmup, balancing, and calibration, set the
controls for AC operation:

RANGE ittt iaanaaaanas OFF

e D I L AC
USE=OFF~=CAL ...cccovriiiinnnns AT . USE
POSITION icivvinunasiesisivivensssa to set the baseline

b. Turn the RANGE switch to the right for a con-
venient stylus deflection, or set to the appropriate
sensitivity for the expected signal.

c. Turn on the paper drive motor and start the
recording.

6. OPERATION
( As DC Preamplifier without zero suppression)

With this type of operation, the recording shows the
waveform of the input signal, down to zero cycles.

a. After warmup, balancing, and calibration, set
the panel controls for DC operat ion.

BANGE aavmvnusmmnmisiinsimvi i seuas OFF
A DI e S R S R L R T DC
ZERO SUPPRESSION IN~OUT .....cccevvnnnen. oUT
USE~OFF-CAL ............. B —— USE
POSITION o rvvnvnimivmsismmsnssivansrs 1o set the baseline

b. Turn the RANGE switch to the right for a con-
venient stylus deflection, or set to the appropriate
sensitivity for the expected signal.

c¢. Turn on the paper drive motor and start the
recording.

7. OPERATION
(As DC Preamplifier with zero suppression)

With this type of operation, the input must be a
single—ended signal, connected as identified in
figure 2. The recording shows the waveform of the

input signal, down to zero cycles.

a. After warmup, balancing, and calibration, set
the panel controls for DC operation with zero sup-

pression.

RANGE ....ccicivinnnnrns P N e OFF
ACHDEC. covmrasssorsrsaranns s i DC
ZERO SUPPRESSION IN=OUT ...ivvnvieinannnnn IN
ZERO SUPPRESSION .......... fully counterclockwise
USE=OFF=CAL .. viiiiiniinsiissssasisaasinrisive USE
POSITION: sasamasamedmwnims to set the baseline

b. When the steady component (to be suppressed)
and the varying component (to be recorded) are both
known, set the RANGE switch for the varying com-
ponent, and suppress the steady component by set-
ting the ZERO SUPPRESSION control to the correct
number of millimeters of suppression on the record-
ing at the rate of one millimeter of suppression per
division on the dial.

To Illustrate: When reading a signal which
varies between 0.60 and 0.65 volts, the varying

component is 0.05 volts. This corresponds to a
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full-scale deflection with the RANGE control
at .001. Suppress the 0.60 volt component by
turning the DC ZERO SUPPRESSION control to
600.

c. When either the steady component (to be sup-
pressed) or the varying component (to be recorded)
are unknown, advance the RANGE switch for a rea-
sonable deflection, and advance the ZERO SUP-
PRESSION control to subtract a convenient amount
of the steady component. Continue unril the varying
component is spread over as much of the chart as
convenient,

d. Turn on the paper drive motor and start the re-
cording. Read the recording by adding algebraically
the stylus deflection (in millimeters from the base—
line) and the ZERO SUPPRESSION control setting
(in divisions), and then multiplying this sum by the
RANGE switch setting. (The operator can check the
baseline position by momentarily turning the USE—
OFF-=CAL switch to OFF). Note that stylus def-
lections are positive when above the base line and
negative when below the base line. To avoid alge-
braic errors, it is convenient to set the base-line

within a few millimeters of one edge of the channel.

8. OPERATION
(As DC Preamplifier null indicator)

With this type of operation the input must be a
single—ended signal, connected as identified in
figure 2. Calibration is not required.

a. After warmup and balancing, set the panel con-
trols for null indicaror operation:

RANGE iuiussismisvasiissinmesmsie s vassmis samoss g OFF
AC=DC sovmnmssvisimaiai i S e s s DC
ZERO SUPPRESSION IN=OUT ...cceviviviinnnn, IN
ZERO SUPPRESSION ........... fully counterclockwise
USE=OFF=CAL .coriiiiiiiiiiiiiiiiiiiiiiniinneens USE
POSEEION: v sscomesmons s b senws g to set the base line
SENSITIVITY wivinivaisivivimivivissaaaiiss fully clockwise

b. Advance the RANGE switch for a convenient
stylus deflection. Bring the stylus back to its
original base line position with the ZERQ SUP-
PRESSION control. Continue advancing the RANGE
control and bringing the stylus back to its original
base line position with the ZERO SUPPRESSION
control until the ZERO SUPPRESSION control will
no longer bring the stylus back to the base line.
Then turn the RANGE control to the left (counter-
clockwise) one step and bring the stylus back to
the base line.

c. Read the signal in millivolts by multiplying the
number of divisions shown on the ZERO SUP-
PRESSION control dial by the RANGE switch setting.



SANBORN AC-DC PREAMPLIFIER MODEL 150-1000

SECTION 1l

MAINTENANCE

1. INTRODUCTION

This Section contains the installation and main-
tenance data for the Sanborn AC-DC Preamplifier
Model 150—1000, when used in the 150" series of
Sanborn recording equipment, The data includes
trouble shooting procedures to help locate the source
of faulty or erratic operation. It also includes in-
structions for all control adjustments which are not
normally used in operation,

2. REMOYING AND REPLACING PREAMPLIFIERS

a. To remove a Preamplifier, turn off the POWER
switch on the associated Power Supply. Loosen the
thumbnuts behind the chrome handles on the Pre-
amplifier and pull the Preamplifier from its recess,

b. To replace a Preamplifier, check that the POWER
switch on the associated Power Supply is turned off.
Insert the new Preamplifier into the vacant space,
taking care that the multi—circuit connector at the
Preamplifier chassis rear becomes properly engaged
with the mating connector on the Driver Amplifier,
Align the two small dowels at the top corners of the
Preamplifier with the corresponding holes in the
framework. Then press the Preamplifier in firmly
and tighten the thumbnurs,

3. ADJUSTING THE CALIBRATION
CIRCUIT YOLTAGE

The calibration circuit voltage is adjusted by the

+80V AD] control located at the Driver Amplifier
rear. It is set at manufacture, and should require
adjustment only after extended use, or after re-
placing the glow tube voltage regulator in the Driver
Amplifier.

a. Connect a laboratory type cadmium cell (1.019
volts) to the INPUT jack on the Preamplifier panel
as shown in figure 3.

i
| T

Figure 3. Connections for Calibration Voltage
Control Adjustment.

b. Set the Preamplifier controls for calibration
circuit adjustment:

SENSITIVITY eerreiiiniinnnnns fully clockwise
POSITION .ccovvvnreeeieiiinnnnnns to center the stylus
USE-OFF—=CAL ....c.vovuv.... USE

c. Locate the +80V AD] control R236 at the Driver
Amplifier rear. See figure 4.

4203 |
J204 4 ‘

s v &
L e [Ih

Figure 4. Calibration Voltage Control, Rear
of Driver Amplifier.
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d. Intermittently turn the ATTENUATOR between
OFF and CAL AD], and adjust the +80V AD] con-
trol R236 for minimum motion.

e. Remove the standard cell. The calibration volt-
age is now adjusted for both the Sanborn AC-DC
Preamplifier Model 150—1000 or the Sanborn DC
Coupling Preamplifier 150-1300. Re—calibrate the
Preamplifier before further oper ation.

4. ADJUSTING THE DAMPING CONTROL(S)

The Damping control(s) can affect the system gain
and the transient and frequency response of the rec-
ording. Refer to the Instruction Manual for the San-
born Driver Amplifier and Power Supply Models
150-200/400, 150-200A/400.

5. ADJUSTING THE YOLTAGE REGULATOR
CONTROL

This control sets the regulated plate supply voltage
at +250 volts. Refer to the Instruction Manual for
the Sanborn Driver Amplifier and Power Supply
Models 150-200/400, 150—200A/400.

_:.SIGN:QL
SIGNAL DRIVER
——8» PRE AMPLIFIER AMPLIF IER
POWER
15 VOLTS
AC POWER

6. ADJUSTING THE DC GAIN CONTROL

The DC Gain control is set at manufacture, and
should seldom require readjustment.

a. Warmup and balance the Preamplifier normally.
Then calibrate for a two centimeter stylus deflec-
tion, with the AC-DC switch set at AC for this
calibration.

b. Now set the AC=DC switch to DC and press the
CAL button. If the stylus deflection is still two

centimeters, the DC Gain control requires no re-
adjustment.

c. If the deflection is not two centimeters, slide
out the entire Driver Amplifier, Power Supply, and
Preamplifier assembly and adjust the DC Gain con-
trol (located immediately behind the AC-DC switch)
so that the calibration deflection is exactly two
centimeters on both the AC=DC position.

d. Set the ZERO SUPPRESSION dial to 5.08 and
the ATTENUATOR to .002. Set the ZERO SUP-
PRESSION OUT-IN switch to IN. Move the USE-
OFF-CAL switch back and forth between USE and
OFF, and adjust the +80 volt control for minimum
stylus movement.

SieNAL RECORDER

FINISHED
RECORDING

Figure 5. Sanborn ‘“150'' Series Recording System, Block Diagram.
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SECTION 1|v

THEORY

1. INTRODUCTION

The Sanborn AC—DC Preamplifier Model 150-1000
is one of the group of plug—in Preamplifiers used in
the '*150”" Series of Sanborn Recording Systems. It

SIGNAL

SIGNAL

DRIVER
AMPLIF IER

PREAMPLIFIER

POWER

115 VOLTS POWER
AC POWER SUPPLY

24—contact plug. The Driver~Amplifier supplies fil-
ament, plate, and bias voltages to the Preamplifier.
The Preamplifier amplifies the input signal and sup-
plies it to the Driver Amplifier, which drives the
Galvanometer in the Recorder.

Mok RECORDE R

FINISHED
RECORDING

Figure 7. Sanborn *“150"" Series Recording System, Block Diagram.

is a two—stage, push—pull direct—coupled amplifier,
designed to have the great flexibility required for
general—purpose voltage measurements.,

2. COMPLETE RECORDING SYSTEM

Figure 7 shows one channel of a Sanborn Recording
System using an AC-DC Preamplifier. The Preamp-
lifier and Driver—Amplifier interconnect through a

3. GENERAL DESCRIPTION: AC OPERATION

Figure 8 is a simplified diagram of the AC-DC
Preamplifier with the AC=DC switch (not shown)
at AC.

The signal (push—pull or single—ended) is fed into
the AC=DC Preamplifier through the INPUT socket
J1001 or through J204 at the Driver—Amplifier rear.
The USE-OFF—CAL switch S1001 sets the Preamp-
lifier for operation, or calibration, or grounds the
input circuit of the Preamplifier to protect the
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system. Capacitors C1001 and C1002 block the DC
component of the signal, and allow the AC compon-
The RANGE switch $1003 controls the

input signal amplitude for sensirtivities in volts per

ent to pass,

centimeter which are decimal multiples of 1, 2, and

5.

The push—pull amplifier V1001 amplifies the signal,
which is then coupled through capacitors C1007A
and C1008A to the grids of the push—pull amplifier
V1002. The AC BAL control R1050 in the cathode
circuit corrects the unbalance between the two sides
of the push—pull circuit. The SENSITIVITY control
R1055 in the plate circuit controls the gain of the
Preamplifier. The output signal is fed to the Driver
Amplifier.

The POSITION control R1062 selects the position of
the Galvanometer writing arm which corresponds to
zero input signal to the Preamplifier. This control
is physically a part of the Preamplifier, and is
electrically a part of the Driver Amplifier. The CAL
switch 51004 feeds a .002 volt CAL signal into the

the USE-OFF-CAL switch
when pressing the CAL button. This calibration
signal is used when setting the SENSITIVITY con-
trol to calibrate the entire system,

Preamplifier through

4. GENERAL DESCRIPTION: DC OPERATION

Figure 9 is a simplified diagram of the AC-DC
Preamplifier, with the AC-DC switch (not shown)
at DC. Moving this switch from AC to DC performs
the following functions.

a. Shorts the capacitors C1001 and C1002.

b. Inserts the DC GAIN control R1034.into the
cathode circuit of V1001.

c. Connects the zero suppression circuits.
Increases the calibration signal amplitude by a
factor of ten.

e. Changes the circuit between V1001 and V1002 to
direct coupling.

RANGE 51003
________________ 2
/S 7
/ / ™~
cloo2 / G l007A /
1l
—e——¢— VI001A i} = VIOD02ZA
/ /
/
b /
USE / fl
OFF / '
CAL S /r’
INPUT S1001 ,’ 7
J1oo!
v—a= | O C C
A £30 12
A DRIVER
AMP
clool CI00BA
—)—e—= viooiB i | & VI002B
POS.
CAL R1062
S1004
ANV

\ JF vy

Figure 8. AC-DC Preamplifier, Simplified D:'agr-am with AC=DC switch §1002 (not shown) set at AC.

11
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Operation is the same as outlined in paragraph 3,
with added functions. With capacitors C1001 and
1002 shorted by the AC—DC switch, the Preamp-
lifier now responds to d—c signals. The DC GAIN
control R1034 is adjusted so the gain of the Preamp-
lifier with the AC=DC switch at DC is exactly one—
tenth of the gain with the AC-DC switch at AC.
The DC BAL control R1031 in the coupling circuit
corrects the unbalance between the two sides of
the push—pull circuit.

The ZERO SUPPRESSION OUT-IN switch S1005
in the grid circuit of V1001B selects either the sig-
nal fed from the external signal source, or an acc-
urate controllable voltage from the ZERO SUP-
PRESSION control R1028. The voltage from the
ZERO SUPPRESSION control offsets the baseline
by a controllable amount, up to 20 times full scale
potential.

The CAL switch S1004 feeds a .02 volt CAL signal

¢
/ VIool A
i
INPUT
JIoQI Ak
I\ cam ®
SI00!1
L
51005
ZERO
SUPP.
RIO28
CAL
Si004
RS

vioole

into the Preamplifier through the USE-OFF-CAL
switch by ptessing the CAL button. This calibra-
tion signal is used when setting the SENSITIVITY
control to calibrate the entire system.

The direct—coupled coupling circuit between V1001
and V1002 permits Preamplifier response to zero
cyvcles.

5. INPUT CIRCUIT

Figure 10 shows the input circuit of the AC-DC
Preamplifier. The signal is fed to the Preamplifier
through the INPUT jack on the panel or through
J204 at the Driver Amplifier rear. The USE-OFF-
CAL switch connects the Preamplifier to the signal
or grounds the Preamplifier input to protect it during
connection and adjustment, or connects the Preamp-
lifier input to the calibration voltage. The signal is

RANGE SI003
————————————— -7 N
/
/
/!
¥i
7 VIOOZA ﬁ \
/
AC
BAL SEN
RIO50 RIOSS
TO
AMP
VIOO2B ‘ s

POS
RIOE2

v

Figure 9. AC-DC Preamplifier, Simplified Diagram with AC-DC switch (not shown) set at DC.

DRIVER
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applied directly to the RANGE switch attenuator
circuit for DC operation, and is connected to the
RANGE switch through capacitors for AC operation.
In the .001 and .002 positions of the RANGE switch,
the required attenuation is inserted between the
stages.

7. ZERO SUPPRESSION CIRCUIT

Figure 12 shows the zerb suppression circuit. The
ZERO SUPPRESSICN control R1028 is a precision
ten turn Helipot, connected in a resistance circuit
from the accurate +80 volt calibration voltage sup-

AC 0,
DG 510024
INPUT 9\
J 1001 USE
o RANGE SWITCH s|003
V A=
OFF 20
NYE ' ll|——o cl002 Coutis
CAL A
J_._ —o ciool
- 1l
i
[ Dc T I
O
i e o"s;oozs
cAL OF F
VOLTAGE T8
i e = viool
: | GRIDS
i
]
| I | .00l
! i
I |Jeoe | 002
I 3 }
I l
I ' B
| 1
[ J
DRIVER AMPLIFIER i
OFF

Figure 10. Input Circuit, Simplified Schematic Diagram.

6. CALIBRATION CIRCUIT

The calibration circuit is shown in figure 11. An
accurate +80 volt potential is applied to the resis-
tance network shown in the figure, through a series
resistor R1029 and the CAL position of the USE-
OFF-CAL switch S1001. For DC operation, the
CAL voltage is 0.02 volts, and for AC operation the
voltage divider R1025 and R1026 fixes the calibra-
tion signal at 0.002 volts. This allows the calibra-
tion deflection of the galvanometer to be two cen-
timeters whether the instrument is operating at the
DC sensitivity of .001 volts per millimeter, or the
AC sensitivity of .001 volts per centimeter.

ply. In the .002 position of the RANGE control, and
all higher positions, there is a 2:1 attenuator in the
interstage coupling circuit (shown in figures 15 and
16). This attenuation is not present in the .001
position. In order for the ZERO SUPPRESSION con-
trol dial calibration to remain at its rated value of
one millimeter suppression per division when the
RANGE switch is at .001, decks **C’’ and **D'’ of
the RANGE switch introduce a 2:1 attenuation into
the ZERO SUPPRESSION circuit in the .001 position
of the RANGE switch only.

13



SANBORN AC-DC PREAMPLIFIER MODEL 150-1000

I 510018 S100ID
| USE O O USE
! OFF O O OFF
+80 | CAL CAL
i RID29
b i $1002J sfo:::
CAL
]
R236 | m & vouTs
1
! e
DRIVER : RIO25
AMP.
: AC 6003
I ZER0 RI027 -
______ = | SUPP. RIO23 —
= RI028
RIO26
Figure 11. Calibration Circuit, Simplified Schematic Diagram.
RANGE SWITCH SI003
¢
001
RI02!
002
]
1]
I
|
] I
]
I
i USE -
+80
if oPFF
RIO29
i o0AL
+87 I SI1001B
I
R236 :
DRIVER : OFF O z€Ro
O ... SO CAL o VOLTS

SI00ID ZERO
SuPp
Ri028

Figure 12. Zero Suppression Circuit, Simplified Schematic Diagram.
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TO COUPLING CIRCUIT
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‘LO S1005 B
ZEROD =
SUPP.
VoLTS
Figure 13. Input Circuit of V1001, Simplified Schematic Diagram.
8. INPUT CIRCUIT OF V1001
. ; o nonlinear region near plate current cut—off. With a
Figure 13 shows the input circuit of V1001.

The
signal from deck "A’" of the RANGE switch is
applied directly to the grid of VI001A, and the
signal from deck **B’ is applied to the grid of
V1001B through the switching circuits shown. Be-
cause the zero suppression voltage is of positive
polarity, this figure shows that zero suppression is
possible for positive single—ended signals only,
applied to the side of the circuit connecting to
VIDO1A.

The high—value cathode resistor R1033 is common
to both sides of the push—pull circuit and is returned
to the —100 volt potential so that the voltage drop
across it does not bias the input stage into the

push—pull signal, the signal current components of
each tube flow through this resistor in opposite
directions and cancel. The resistor therefore has no
effect on the stage gain for push—pull signals. How-
ever, with an in—phase signal applied to the stage,
the in—phase signal current components of each
tube flow through this resistor in the same direction
and do not balance out. This results in a voltage
drop across this resistor, of a phasing which applies
negative feedback to the stage. This negative
feedback reduces the gain of the stage for in—phase
signal components so that the stage will reject
The

same characteristic helps keep the stage in balance

in—phase components of a push—pull signal.

and makes the stage operate as a phase—inverter
for single—ended signals.

Q
AC

15
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SANBORN AC-DC PREAMPLIFIER MODEL 150-1000

Each triode also has an individual cathode resistor,
for negative current feedback on each tube individ-
ually. The DC GAIN control R1034 is connected
across the two individual cathode resistors, to con-
trol the amount of the individual current feedback,

network. The RANGE switch introduces a 2:1
attenuation in the .002 position and all higher pos-
tions; this allows the grids of input stage V1001 to
operate at the full signal voltage in the first two
positions of the RANGE switch.

RANGE SWITCH

i ID03E 19
vioola SI002E ¢ C10074 AC  SI0026 S VIO02A
—.-— 3 | *— >
DG De i
[e] (o] :
RIO36 RIO37 ¢10078 :
I
i i
1
+87 :
1
I
|
|
RIO3S == Cl008B RI038 i
FROM i
viooia A cl008A i |
- *—=O y—e i
pc 1] I
o o : T0
S I002F S1002H SI003F : viooze
P 1
>
o0l
,002
.005

RIO45

1

|

¢ —o"
gy OFF

Figure 14. Interstage Circuit, AC Operation, Simplified Schematic Diagram.

and thereby control the gain for DC operation. The
*C’" deck of the AC-DC switch shorts out these
individual cathode resistors in the AC position, for
more gain in AC operation,

9. INTERSTAGE CIRCUIT: AC OPERATION

The coupling circuit between V1001 and V1002 is
shown in figure 14, for AC operation. The two RC
networks connected across the circuit (R1037,
R1038, C1007B, Cl008B), are a phase—correcting

10. INTERSTAGE CIRCUIT: DC OPERATION

The coupling circuit between V1001 and V1002 is
shown in figure 15, for DC operation. The signal
from the plates of VIO0O1A is coupled through a
resistance attenuation network which establishes the
required biasing potentials atr the grids of V1002.
The RANGE switch operates as outlined in para-
graph 9.
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]
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Figure 15. Interstage Circuit, DC Operation, Simplified Schematic Diagram.

11. OUTPUT CIRCUIT

The output circuit from V1002 is shown in figure 16.
The signal from the coupling circuit described in
paragraph 9 or 10 is fed directly to the grids. The
high=value cathoderesistor R1052 is common to both
V1002A and V1002B. This resistor is returned to
the =100 volt potential so the voltage drop across
it will not bias the tubes into the non-linear portion

of their characteristics near cut—off. This resistor
provides in—phase rejection and improves the stage

balance, to the common cathode resistor of V1001,

described in paragraph 8. The AC BAL control
R1050 varies the amount of individual cathode bias
resistance for each tube, to control the static plate
voltages. This control is adjusted to the point where
there is zero voltage between the two leads to the
Driver Amplifier. The SENSITIVITY control R1055
provides a continuous adjustment of gain, for cal-
ibrating the system. The signal at the plates of
V1002A and V1002B is coupled to the Driver Amp-
lifier through a resistance network which establishes
the required bias potentials at the two Driver Amp-
lifier connections.

17
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SANBORN AC-DC PREAMPLIFIER MODEL 150-1000 THEORY 1V

Figure 16. Output Circuit, Simplified Schematic Diagram.
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SYSTEM TROULLE CHLCK
SANBOEN 150 SYSTEV
RECORDER
DRINVER AMPLIFIER AND POU ER SUPPLY
AC/DC PREANMPLIFIER

Save time by first finding vut where the faulr is, by follewing rhese steps in sequence:

1,

(9]

IS THERE ACTUALLY A FAULT?

Check the operator’s technique — try the measurements again — see that the operator isn't
trying something the system is not built for — check line voltage and frequency.

IS THE FAULT IN THE GALVANOMETER?

Power OFT: Chech that there is NO roughness when moving writing arm with finger,

Power OF F: Measure resistance at pins 1 and 2 of OUTPUT socket en 150-400 Power Supply, or
directly at rear pins of padding resristor terminal boards on galvanometer cap., Resistance should
be 3150-3250 ohms.

Power ON: Measure voltage at pins 1 and 2 of OUTPUT socker on 150-400 Power Supply, or directly
at rear pins of padding resistor terminal boards on galvanomerter cap. Fach 32 volts change should
give 10 millimeters of ‘stylus deflection (12.5 divisions on narrow Permapaper). '

Final check: Exchange the connections of the suspected galvanonieter and its neighbor (in multi-channel
system). If symptom moves over to next channel, the galvanometers are normal,
iS THE FAULT IN THE PREAMPLIFJER OR THE DRIVER AMPLIFIER/POWER SUPPLY?

Replace Preamplifier by one known to be good, or by dummy Preamplifier. If the fault remains, the
trouble is probably in the Driver Amplifier/Power Supply. If rthe faulr disappears, the trouble was
probably in the Preamplifier.

DID THESE STEPS POINT OUT Thi TROUBLL.?

By now, you should have found the unit at fault. If nor, the trouble may be system-wide, or may
be impossible to track down by this method, "hat to du: use the Trouble Shooting Charts and
Checkout Charts.

Page ]



IRCGUBLLE SHOOTING CHART

SANBORN AC/DC PREAMPLIFIER MODEL 150-1000

This chart assumes that the fault has been traced to the Preamplifier.

SYMPTOM

Preamplifier will not
work at all

Cannot move stylus over
enrire chart with POSITION
control,

Cannot feed input signals
from rear

Erratic stylus motion

Erratic stylus motion,
with signal only

Drift with signal only,
stable with no signal

POSSIBLE CAUSE

Loouse Preamplifier

Defective tube

R-f oscillator in Driver
Amplifier not working

Defective resistor
Matched-pair resistors
out of tolerance

Defecrive rubes

Plug lefr in front INPUT jack

Defec ive tube

Defective component

Loose tube or Preamplifier

Erratic signal

Loose connections to input
connector

Signal drift

Drife in high-frequency
signal component

Drift of in-phase

comnonent

Page 2

CHECK

Check that Preamplifier is
plugged in firmly

Check tubes

See Driver Amplifier trouble
shooting charr.

Check R1061, R1062
Check matched-pair resistors

Check tubes

Remove plug

Check tubes

Check for leaky, noisy, or
Intermittent component or
contact

Plug in firmly

Check signal with merer
and oscilloscope

Re-connect., Should be
mechanically & electrically
tight

Check signal with meter

High-frequency componenrts can
overload the grids and not show
on the record as a signal. This
causes a non-linearity, which
can appear as a drift if the high
frequency component drifts,
Check with meter & oscillo-
scope

Check with meter and oscillo-
scope



SYMETOM

Drift, with or without
the signal

Baseline drifts during
calibrarion (DC operation)

Microphonics, noise,
with or without signal

Microphonits, noisy, with
signal only

L.ow sensitivity

Too sensitive to in-phase
sighals

POSSBLE CALUSE

Defecrive tube

Line voltage drifring widely,
or drifting outside the rated limits

Inadequate warmup

Open resistor
Defective tube

Noisy circuit element
Loose connection in
signal source

Loose input plug

Noise pickup in the signal,
or from an external source

Defecrive rube

Low heater voltape

Improper calibraticn of Preamplifier

+80 volt supply not adjusted

Nefective tube

[n-phase component preer

than expected

“ape 3

CHECK
Check tubes

Check with meter

“armup for 90 minutes

Check R1023

Check rubes

Check for noisy circuit element.
An oscilloscope helps here, with
the inpuc to Preamplifier dis-
connected

Check for electrically and
mechanically tight joinrs in the
input circuit

Insert connector a!l the way

Check inpur signal with oscillo-
scope for noise components.

Even high-frequency componencs
which do not record directly can
overload grids with resulting non-
linearity and modulation of signal.
Shield lead wires to aveid capacitive
pickup. Use twisted-pair to aveid
inductive pickup. Avoid ground
loops.

“heck nibes

Readjust t=f vscillator in Driver
Amplifier

heck calibration technique
Headjust
Check tubes
Check with oscilloscope to see that

rkere are no in-phase signal peaks
wh.ch could exceed the rated liniirs



SYMPTOM

Poor a-c signal in-phase
rejection

Poor in-phase rejection with
AC operation only, satisfactory
with DC operation

Non-linear

Unsatisfactory frequency or
rransient response, or too slow
or fast a rise time, or cannot
adjust damping controls in
Driver Amplifier with this Pre-
amplifier

Stylus stays at one side
of recording channel while
instrument on

POSSIsLE CAUSE

Our-of-tolerance resistors in
ATTENUATOR strings

Misadjustment of R1062 on Pre-
amplifier chassis

Matched-pair resistors our of tolerance

Open or out-of-tolerance condenser

Ditference in sensifivity

Nefective resistors
Defective condensers

Low heater voltage

Defective tube

Excessive in-phase signal component
or sipnal with high transient peaks
which overload prids

Improper damping adjustments
Defective rube

Defective condenser

Nefective resistor

Defective tube

Metective condenser

Vut-of-tolerance resistors

Zero suppression left on (150-1000 only)

improper use of zero Suppression
(150-1000 only)

Pag= a4

CHECK

Check for stated values within one
percent

Re-adjust

Check matched-pair resistors

Check condensers in grid-to-ground
circuits of each rube. Check C1001,
C1002, C1007A, C1008A.

Note that sensitivity with AC opera-
tion is ten times the sensitivity with
DC operation; an in-phase signal
which would not be apparent with DC
operation can sometimes be seen with
AC operation

Check ®1035, R1036

Check C1001, C1002, C1(07A, C1008A

Readjust r-f oscillator on Driver
Amplifier

Check tubes

Check with oscilloscope w see that
there are no signal or in-phase com-
ponents which exceed the rated limits
Re-adjust

Check tubes

Check C1003

Check R1023

Check tubes

Check condensers in grid-to ground
circuirs

Check matched-pair resistors
Turn zero Suppression off

Check operating technique



SYMPTOM

ZERO SUPPRESSION will
not work (150-1000 only)

Zero Suppression inaccurate
(150-1000 only)

Won't balance

Works on AC, does not
work on DC

POSSIBL & CAUSE

Improper signal connection

Improper operaticn

[rying to suppress nepative
signal

Inace urate adjustment of cali-
bration circuit volecage

High source impedance

Defective tube

Misadjustment of R1062 on Pre-
amplifier chassis

Matched-pair resistors out of
tolerance

AC/DC switch

Defective resistor

Improper operation

DC component in signal

Improper use of zero suppression
(150-1000 only)

Improper adjustment of DC BALANCE
control R1031

Page 5

CHECK

Reconnect properly

Designed for use with DC only

Designed for positive — gignal
suppression only. Make a positive
signal out of the signal you wish
to suppress, by using a battery in
series with the signal, posirive
terminal toward the Preamplifier.

Readjust as outlined in checkout
chart or in the instruction Manual

Input impedance of Preamplifier

is 5 megohms. If source impedance
of signal is appreciable with respect
to 5 megohms, the Preamplifier

will load down the signal source

Check tubes

Readjust

Check matched-pair resistors

Check for proper operation

Check R1031 & R1039 through
R1044

Check for proper DC operation

If signal contains DC component,
this will be blocked out in AC
operation, and mav overload the
grids in DC operation if high
enough

If zero suppressien left in circuir,
stylus mav go off-scale when

switching from AC ro DC

Readjust



SYMPTOM POSSIGLE CALSE CHECK

Torks on DC, does not work Open series condenser Check C1001, Cl002, C10UTA
on AC C1006A
Open or defective resistor Check R1035, R1036
AC/DC switch Check for proper switch operation
Improper operation Check for proper AC operation
Calibration does not hold for Improper adjustment of UC GAIN con= eadjust
both AC & DC operation trol R1034

* See note below for checking electrical balance,

PERIOUIC MAINTENANCE
SANBORN AC/DC PREAMFLIFIER

MODEL 150-1000

This is recommended every 500 hours of operation or every 3 to 6 months, as determined by cxperience,

1. Remove cthe Preamplifier, inspect above-chassis on the Preamplifier for loose tubes, controls, and plug-in
, components,
2. Inspect under the chassis for loose resistors, condensers, terminal boards, ecc,
3. Look for evidence of overheated companents = check visually and by smell for burned insulation, trans-
formers, resistors, condensers, etc.
4. Look for frayed or burned-away insularion.

5. Check for dents, panel scratches, corrosion, and other mechanical abuse. See chat all locking controls will
lock firmly, and that all plug buttons are in place, Controls, connections, merers, indicators, etc., must
be firmly fastened to the panel,

G. Blow out dust and dirt with an air hose.
7. Check that the blue-ribbon connector will mate properly with Driver Amplifier.

8. Insert the Preamplifier back into the Driver Amplifier,
9. Go through the steps of the Checkour Charr,

* NOTE: ' hen unbalance is suspected in a balunced stage, (which may be caused by marched resistors out
of tolerance, or aye of selected tuhe, ete.), this may be conveniently checked by successively
shortin~ topether the prid«, then the cathodes, then the plates of each of the balanced stages.
Proper balance in the Prearplifier between the point of test and its output is indicared when the
stylus comes to near mid-scale upon applying the short (POSITION control at mid-scale). This also
indicates that the unbalance is located between the point of short and the Preamplifier input. This
same test can also be nsed ro rrackdown drift, erraric or naisy component s, interference, ete,

Pape 6



CHECK CHART
SANBORN AC/DC PREAMPLIFIER MODLEL 150-1000

1. Insert the Preamplifier into a Driver Amplifier which ts known to be pood.
2. Warm up for 30 minutes.
3, Check out the balancing circuirts:

a. Set DC BALANCE control (panel) and R1065 (chassis) to mid-rotation. Note: R1065 is not present in
all instruments,

b, Adjust R1065 so that POSITION control can move stylus across entire recording channel. R1065 has
time delay; wait after adjusting it, Leave stylus at center.

c. Adjust AC BAL control so that moving SENSITIVITY contro! does not move stylus with AC/DC switch
at AC. Leave stylus at center,

d. Adjust DC BALANCE control so that moving RANGE switch back and forth between ,001 and .002 does
not move stylus, with AC/DC switch at DC, Leave stylus at center,

e. Move DC BAL control off-balance in each direction; stylus should move at least one centimeter (12.5 mm.
with narrow-channel Permapaper). If you can’t get this movement, turn BAL control off-balance one-
quarter turn toward its mechanical center and restore the baseline with R1065. Then re-set the DC BAL
control.

4, Check out the sensirivity:

a, Set AC/DC switch to AC, SENSITIVITY control full clockwise. Press CAL button and record stylus
deflection - must be at least 20 mm (25 divisions with narrow-channel Permapaper).

b. Set AC/DC switch to DC. Press CAL button and adjust DC GAIN control R1034 for same deflection as
step a. Then adjust SENSITIVITY control for exactly 20 millimeters deflection (or 25 divisions with
narrow-channel Permapaper) when CAL button pressed.

c. Note stylus baseline. Set AC/DC switch to AC and record decay curve by pressing CAL burton and
holding it pressed for a few seconds. Place straight edge along straight portion of this curve and draw
straight line to original baseline, Straight line should reach original baseline in less than 0.4 seconds
after first pressing CAL button (corresponds to 10 mm. along the recerding at 25 mm./sec. paper speed).

5. Check the rejection ratio

Set RANGE switch full right, AC/DC to DC, nor~al sensitivity.

Connect the two input leads together, and place them at one volt potential to ground.
Stylus deflection should be less than one millimeter.

Repeat with opposite polarity,

6. Check the zero suppression.

Connect a laboratory type 1.019 volt cadmium standard cell to the Preamplifier for D C voltage measurement,
Set the Preamplifier ATTENUATOR to .002, and set the ZERO SUPPRESSION dial to 509.5 divisions.

Note stylus shift when switching USE/OFF/CAL switch between USE and OFF; if more than one division
on the Permapaper, adjust the +80V AD] control at the Driver Amplifier rear.

TURBE REFLACEMENT CHART
V1001 input amplifier 575] G8A-37 Adjust all balance controls and DC GAIN control. Re-calibrate.

V1002 output amplifier 5751 G8A-37 Adjust all balance controls and DC GAIN control, Re-calibrate,

FAGE 7
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-~ AND RESISTANCE CHAFT

SANSORN AC/DC PREAMPLIFIL

todel 150-1000

= S — o ; e ot i

| Tube No. | 1 2 3 j 4 5 | ¢ 7 8 | 9

= 1T T D ! T

i | 6GOK 1.2M | inf* | heater| heater 1 660K | 1.2M 1 inf* | heater
V1001 +67 0o i +1 67 | o |41 | cr

I P i i
| | 780K GOOK | inf* heater | heater | l | inf* heater
l V1002 +88 0t | +L5 | | | +88 | 0+ 415 | CT

* Affected by capacitor charging action.
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MECHANTICAL PARTS LIST

SANBORN AC-DC PREAMPLIFIER MODEL 150-1G0O0

DESCRIPTION
Preamplifier panel

Bushing

Locating pin
Lift handle

Tie rod and knob assembly

Chassis

Bottom plate

Bracket, right

Bracket, Lef't

shaft lock knob

Shaft lcck bushing

Shaft lock nut

Knob

Knob

Helipot Duo-Dial

MV switch plunger

PANEL AND CHASSIS LIST

LOCATION

Front panel of instrument

On panel; associated with the
tie rod and knob assembly

Upper corners of front panel
At sides of front panel

Knob visible behind each lift
handle; rod is alongside the
chassic brackets

Main Chassis of instrument

Shield plate which covers
becttom of chassis

Right side of chassis

Left side of chassis

KNOBS, DIALS, ETC,

One each on DC BALANCE, POS-
ITION, and SENSITIVITY con-
trols. This knob turns the
control shaft.

One each on DC BALANCE, POS-

ITION, and SENSITIVITY control
assemblies.

One each on DC BALANCE, POS-

150-1001

150-1008

150-1030

150-1005

150-1100-

150-1002

150-1017

150-103&

150-1031

150-1120

150-1121

150-1122

ITTON, and SENSITIVITY controls,

This nut loccks the shaft.
On ATTENUATOR switch shaft

On AC/DC and USE/OFF/CAL
switcnes.

On DC ZERO SUPPRESSION control

Part of CAL switch assembly

32A-27
32A-16

37F-l

51-108

SANBORN NO.

C13

REQUIRED



MECHANICAL PARTS LIST
SANBORN AC-DC PREAMPLIFIER MODEL 150-1000

KNOBS, DIALS, ETC.

DESCRIPTION LOCATION SANBORN NO  REQUIRED

Attenuator assembly ATTENUATOR switch, complete 150-1000-C9 1
with all resistors and
Jumpers

Attenuator shield base Base of shield can behind 150-1019 1
ATTENUATOR

Attenuator shield cover Top of shield can behind 150-1028 1
ATTENUATCR

Switch shield base Base of shield can behind 150-1013 1
AC/DC switch

Switch shield cover Cover of shield can behind 150-1011 3]
AC/DC switch

Switch shield end bracket End of shield can vehind 150-1027 1
AC/DC switch

Switch shield end bracket. Rear of switch shield base 150-1012 1
shield can

Switeh bracket Mounts CAL switch assembly 150-1025 1

Shock mount assembly Mounting plate, complete with 150-1000-C8 k

sockets and ecircuits

AC-DC Switch assembly AC-DC switch complete with all 150-1000-C1l1 1
resistors, jumpers, etc.



MECHANICAL PARTs LIST

SANBORN AC-DC PREAMPLIFIER MODEL 150-1000

DESCRIPTION
Switch bushing nut

MV switch bracket threaded
bushing

Plug button

Switch bushing nut

KNOBS, DIALS, ETC. (Cont.)

LOCATION
Part of CAL switch assembly

Part of CAL switch assembly

For AC BAL control access.

For DC ZERO SUPPRESSION
OUT/IN switch

RESISTORS BOARDS, SCCKETS, ETC.

9-pin miniature socket
with shock shield

Noval tube shield

Resistor board assemoly

Terminal board assembly

Terminal board assembly

Resistor board assembly

Resistor board assembly

Potentiometer bracket

Resistor board mounting
block

Mounting plate

Shock mounts

Mounts V1001, V1002

Shields V1001, V1002

Under chassis; identify by
ten pairs of terminals

Under chassis, adjacent to
INPUT switch

Under chassis; adjacent to
POSITION control

Inside large shield on chassis
top

One to each side of tube
sockets

Supports the AC BAL control

One on each side of the tube
sockets

SANBORN NO. REQUIKED
51-132pP2 1
51-213P1 i
22B-3 L
52-116 1
10G9-31X 2
68B-3 2
150-1000-C3 L
150-1000-C7 1
150-1000-C6 1
150-1000-Ch 1
150-1000-C5 2
150-1023 1
150-1020 2

Plate which mounts tube sockets 150-1024

Support the mounting plate

16A-5

"1-‘
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< P - —j—— === e o CHANGES g-.sx $/003F
~
2k Tr0028 J' B | [ Added R1063 (3.9M 5%) 11/12/53 ;«;—k—i"-ﬁ
vor 7 = im I Removed R1063 (3.9M 5%) R1030 & SP3BT | e Aoy /o
3 3 e | R1032 were 1.8K. Moved R1035 & R1036
~ ~ [
N eV | From arm side of S1002E & F. 1/22/54 0/, =
<
% E 3 i | R1031 was between R1030 & R1032 = | .. .
- foos - <
33y e fﬂ ' CR6025 R1030 &R 1032 were 12K. R1034  2/11/54 : " reso > //
§ & i & cAL. J:ff::::m” : was 10K rearranged Connector on o8 /2
g ' $1002C , Vi0l  Vioo2. RF-
X ° CR6313 R1024 was 2538, 5, R1027 was 29.3 7/14/54 o ¢ D> 23
g b | & R1028 was 9091, Eliminated note 2. = |—7
§ e . ‘ CR6598 Added R1063 & R1064 12/27/54 - & At
'-‘é, s 8 : CR6867 D.C. gain was D.C. Bal, 5/17/55 | S 9 RI
& \,, =S | CR7427 Removed R1049 R1051 1800 ohm 4/2/56 , s yghon
E ~ o | Y% watt Resistor |
Ls Y Joor
5 ¢ oy oo | CR8104 Added H1065 & C1012 5/7/57 l g . )| RJ* 24
N i ¥ e — CR9007 R1061 changed to .1M 6/12/58 50 T+
3 ¢ o ‘l| Ry Y $s002v CR9027 R1033 changed to 1.2M 6/23/58 =
~ ] ¥
N 3 o :]_ o - NOTES:
$ ¥ 1) All gnds. in first stage made to same point.
X o =
N R1017 300K 1% %w Comp. 50H-304G R1037 2.2 Meg 5% %w Comp. 50AB-225]

SYMBOL DESCRIPTION SANBORN No. * The following condensers are matched with 10%: R1018 500K 1% Y%w Comp. S0H-504G R1038 2.2Meqg 5% %w Comp. 50AB-225] I
*C1001 .1 mid 600VDCW Paper BB-45PG (C1004, C1005) (C1009, C1010). R1018 1 Meg 1% %w Comp.  50J-105G *R1039 100K 1% %w W.W, 54A-30FMP |
*C1002 .1 mfd 600VDCW Paper 8B-45PG * The following condensers are matched within 2%: R1020 3 Meg 1% %w Comp. 50J-305G *R1040 100K 1% Y%w W.W, 54A-30FMP !

C1003 .01 mfd 500VDCW Ceramic  8E-6 (C1001, C1002). R1021 2K 1/10% Yw W.W. 54A-28T *R1041 400K 1% lw W.W. 54A-31FMP
*C1004 .00047 mfd 500VDCW Ceramic 8E-9P R1022 1K 1% Y%w W.W. 54A-12F *R1042 400K 1% lw W.W, S4A-31FMP
*C1005 .00047 mfd 500V Ceramic  BE-9P R1001 5K 1% Yw Comp. 50H-502G R1023 22K 5% %w Comp. 50A-223] *R1043 600K 1% lw W.W. 54A-3FMP

C1006A 001 —.001 mfd 500V Ceramic 8E-10 R1002 5K 1% %w Comp. 50H-502G R1024 2K 1/10% %w W.W, 54A-28T *R1044 600K 1% 1w W.W. 54A-3FMP

& B R1003 10K 1% %w Comp. S0H-103G R1025 180 %% %w W.W, 54A-26D *R1045 600K 1% lw W,W. 54A-3FMP

«*C1007 .02~.5 mfd 400V part of  8B-25APG R1004 30K 1% “%w Comp. 50H-303G R1026 20 %% Y%w W.W. 54A-1D *R1046 600K 1% lw W.W, 54A-3FMP
2 Section Paper R1005 50K 1% %w Comp. 50H-503G R1027 22.5 %% Yw W.W. 54A-44D *R1047 600K 1% lw W.W. 54A-3FMP
**Cl008 .02—.,5 mfd 400V Part of 8B-25APG R1006 100K 1% Y%w Comp. S0H-104G R1028 200K 5% 5w 10-Turn 56C~7 *R1048 600K 1% 1w W.W. 54 A-3FMP
Slection Paper R1007 300K 1% Y%w Comp. 50H-304G Potentiometer R1050 2.5K 20% %w Hi-Torque 56 A-48 !
*C1009 .00047 mid 500V Ceramic  8E-9P R1008 500K 1% %w Comp. SOH-504G R1029 78K 1/10% %w W.W.  54A-29T Linear Taper
*C1010 .00047 mfd 500V Ceramic BE-9P R1009 1 Meq 1% 4w Comp.  50J-105G *R1030 15K 5% Y%w Comp. 50A-153JPG R1052 1.2 Meq 5% Y%w Comp. 50A-125]

C1011A .001—.001 mfd 500V CeramicBE-10 R1010 3 Meg 1% 2w Comp. 50J-305G R1031 10K 5% 5w 10-Turn Pot, 56C-2 *R1053 1.5 Meg 5% Y%w Comp. S50AB-155JPG

& B R1011 5K 1% Yw Comp. S0H-502G *R1032 15K 5% %w Comp. S0A-153JPG *R1054 1.5 Meg 5% %w Comp. SO0AB-155JPG

1012 .00l mid 20% Mica BA-12 R1012 5K 1% Y%w Comp. 50H-502G 1033 1.2 Meg 5% Y%w Comp. 50AB-125] R1055 2.5 Meg 30% Y%w Modi~ 56A-54 |

*+ The above condensers are two section R1013 10K 1% %w Comp. 50H-103G R1034 250K 30% Y%w Hi-Torque56A-39 fied Log C.C. Taper '

condensers. The .5 mfd section of these R1014 30K 1% 4w Comp. 50H-303G ' Linear Taper R1056 150K 5% 42w Comp. S50A-154]

condensers as indicated by symbol Nos., C1007A R1015 50K 1% “w Comp. SO0H-503G *R1035 600K 1% lw W.W. S4A-3FMP *R1057 470K 5% Y%w Comp. SOAB-474JPG

and C100RA is matched within 2%. R1016 100K 1% Y%w Comp. 50H-104G *R1036 600K 1% 1w W.W. 54A-3FMP



*R1058 470K 5% 4w Comp. 50AB-474]IPG
*R1059 2.7 Meg 5% %w Comp. 50A-275]JPG
*R1060 2.7 Meg 5% %w Comp. 50A-275JPG

R1061 .1M 5% %w Comp. SO0AB-104J

R1062 10K 10% 2w Linear S56A-11
Taper

R1063 10K 5% 4w Comp. S0AB-103]

R1064 10K 5% 4w Comp. 50AB-103J

R1065 200 Wire Wound Pot, 56A-55

* The following resistors are matched within
2%: (R1030, R1032) (R1053, R1054) (R1057,
R1058) (R1059, R1060).

* The following resistors are matched within

.1%: (R1035, R1036) (R1039, R1040) (R1041,
R1042) (R1043, R1044) (R1045, R1046)(R1047,

R1048).
MISCELLANEQUS
J1001 2-contact junior jack 10G2-6F X
J1002 Amphenol 24-contact male con- 10B24-1MX
nector

S1001A 3-position, 2-deck rotary se- 62B-14
B,C,D lector switch

S1002A 2-position, 3-deck rotary se- 62B-10
B,C,D,E, lector switch

F,G,H,J]

S1003A 12-position, 6-deck rotary se- 62B-13
B,C,D,E,F lector switch

S1004 Micro switch 62C-3

51005 SPDT Toggle switch 62D-22
V1001 Type 5751 tube 68A-37
V1002 Type 5751 tube 68A-37

MECHANICAL PARTS LIST

DESCRIPTION LOCATION SANBORN NO.

Lift handle At sides of front panel 150-1005
Tie red & knob assem Knob visible behind each lift 150-1100-C13
handle; rod is alongside the
chassis brackets
Shaft lock knob One each on DC BALANCE, 150-1120
POSITION, & SENSITIVITY con-
trols. This knob turns the control shaft
Shaft lock bushing One each on DC BALANCE, 150-1121
POSITION, & SENSITIVITY
control assemblies
Shaft lock nut One each on DC BAL ANCE, 150-1122
POSITION, & SENSITIVITY con-
trols. This nut locks the shaft

Knob On ATTENUATOR switch shaft 32A-27

Knob On AC/DC and USE/CAL 32A-16
switches

Helipot Due-Dial On DC ZERO SUPPRESSION 37F-4
control

MV switch plunger Part of CAL switch assembly 51-108

Plug button For AC BAL control 22B-3

SANBORN A.C. - D.C. PREAMPLIFIER
MODEL 150-1000
SCHEMATIC: 150-1000-C1 SUB 10

snnnnnu‘*@gcumm

WAL THAM, .
CR9027 RPL-150-1000-3
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