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SANBORN COMPANY 
175 WYMAN STREET 
WALTHAM, MASS. 02154 
AREA CODE 617 
TEL: 894-6300 
OCTOBER 23, 1959 

INSTRUCTION MANUAL SUPPLEMENT 
IM-150- 1000- 2.A 

SANBORN AC-DC PREAMPLIFIER 
MODEL 150-1000 

The Instruction Manual lM-150-1000-2 for the AC-DC Preamplifier should be corr ected as 
follows: 

Page 9, paragraph 6d 

This paragraph does not apply here, should replace paragraph 3d at top of page. 
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DESCRIPTION AND DATA_ I 

SECTI O N I 

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-pul l input 
signals. The instrument features a RANGE control 
calibrated directly in terms of voltage sensitivity, 
and a DC ZERO SUPPR ESSION con trol which can 
s uppress single-ended positive d-c voltages up co 
20 times the full scale value. 

2. TA BULA TION OF CHARACTERISTICS 
(Including Driv~r Amplifier and Galvanometer) 

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

SIG NAL RANGE 
AC: reads from 0.1 mv. to 10 voles. 
DC: reads from l mv. co 100 voles. 

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

RISE TI\IE 
five milliseconds (approx). See fig. l. 

CALI BRA TIOK 
Internal. AC: 2 mv. ±1 3 . 

DC: 20 mv. :!:1 3 . 

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

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

l~PLT I\IPEDAKCE 
DC: Five megohms each input terminal to ground. 
AC: Same, with 0. 1 \!FD in series wich each input. 

INP UT SIGNALS 
Push-pull or single-ended. 

ZERO SuPPRESSION 
To 20 times full scale voltages, wich 500 volt max­
imum limit. 

DC vs AC 
Jn 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 s up­
pression fac ilities arc available. 

I, -PHASE REJ ECTIOX 
Any s ignal component appearing ac che push-pull 
input terminals wich che same amplitude and polar­
ity is an "in-phase compone nt". A fraction of che 
in-phas e voltage appears on che recording . The 
table shows the fraction of this in- phase voltage 
which appears on che record, and liscs chc maximum 
in-phase voltage which the Preamplifier will tol­
erate. 
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SANBORN AC- DC PREAMPLIFIER MODEL 150-1000 

RANGE IN-PHASE FRACTION 

LIMIT ON RECORD 

.00 1 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 voles Less than 1/ 25 

.2 25 voles Less than 1/ 2 5 

. 5 25 volts Less than 1/ 25 
1.0 25 volts Less than 1/25 

2.0 25 volts Less than 1/25 

r----- ------ -1 

• ' • t _[ • 
b 

• 

The instantaneous voltage "a" ex ists between one 
input lead and ground. The in s ta ntaneous voltage 
"b" exists between the other input lead and ground. 
T he Preamplifier measures the d ifferential volcage. 
A small fraction of the in- phase voltage a ppears on 
the recording. 

Differential voltage • a - b 

a+ b 
In-phase voltage " ---

2 

3. FRONT PANEL DATA 

IKPUT 
Three circuit jack for appl ying the input signal thr­
ough a three terminal phone plug. 

SENSITIVITY 
Adjusts the gain of the Preamplifier during calibra­
tion , so chat the values of sensitivity marked on the 
RANGE switch arc accurate. Clockwise rotation 

increases the gain. 

AC/DC 
Connects the Preamplifier for AC ( condcnser­
coupled) operation, or DC (direct-coupled) operation. 

ZERO SCPPRESSIO~ IN;OUT 
Makes the zero suppression facilities of the Pre­
amplifier available or not as required . 

ZERO SUPPRESSION 
Hclipot control with a ten-turn counting dial, cal­
ibrated from l to 1,000. Each division on the dial 
represents one millimeter of baseline suppress ion, 
providing SENSITIVITY seccing is acc urate . 

RANGE 
A multi-posit ion switch which selects the system 
sensitivities marked on the panel. 

CAL 
Push- buccon switch for applying the calibration 
signal. 

DC BALANCE 
Maintains the vol cage balance of the DC interstage 
coupling circuic. 

AC BAL 
A protective button cover s the AC BAL control. 
Screwdriver-controlled adjustment, for maintaining 
output stage balance. 

POSITIO~ 

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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SANBORN AC-DC PREAMPLIFIER MODEL 150-1000 

SECTION II 

OPERATION 

1. INTRODUCTION 

There are four basi c procedures in operating the 

Sanborn AC/ DC P reamp! ifier: 

Starting ... .................. ... . .. ....... paragraph 2 
Balancing .. ...................... ...... paragraph 3 
Calibration .............................. paragraph 4 
Operation ..... AC. ............ .... ...... paragraph 5 

2. STARTING 

DC .......... ........ .... paragraph 6 

DC, v. ith zero suppress ion 

................ . paragraph 7 
DC, as null indicator 

.. . .. .. .. .. . . . . . paragraph 8 

Apply power and allow 90 minutes warmup for max­

imum s tabili ty. Connect the signa l to the INPUT 
jack on the pane l or to J204 at the Driver Amplifier 
rear, as shown in figure 2. Always remove the plug 
from the INPUT socket when using J204. 

o . ~·ith the push-pull {balanced) connection, the 
recording shows the potential between the two signal 

terminals. A fract ion 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

t ive, single-ended (unbalanced) s ignal, conne cted 
to the phone plug tip or to J 204-1. Negative signals 
require a series battery or equivalent, to keep the 
s ignal applied to the Preamplifie r input alway s 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 frac tion of tlus in-phase pott:nt­

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. Al ways correct for the 
attenuation of the mixing circuit v. hen interpreting 
the recording. 

3. BAL ANCING 

Balancing is important, but is usually not required 

as an operational step. Avoid the possibility of 
out-of-ba lance operation by chec king the balanc ing 

after each warmup period and before each series of 

recordings. 
a. After 90 minutes warmup, set the panel concrols 

for balancing. 
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RANGE ................... ....... .... .. Off 
AC-DC . ............................... AC 
ZERO SUPPRESSION L~-OUT .. OUT 
USE-OFF-CAL ............ .. ...... OFF 
POSITION . .. . . . . . . . . .. . . . . . ... ... . .. . 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 
s tylus moves, remove chrome button marked AC BAL 
and adjust the control with a screwdriver for zero 
stylus motion while the SENSITIVITY control is 

turning. 

r --- -- ---- ---1 
I 

Potentiometer RJ065 located behind the ZERO 
SUPPRESS/ON potentiometer RI028 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 s tylus toward mid-scale 
with the DC BALANCE control. 

d. Turn the RANGE switch back and forth be tween 
.001 and .002, and adjust the DC BALA'.'./CE control 
for zero motion of the writing arm while the RANGE 
switch is moving. 

POSITIVE FOR UP-SCALE DEfLECTION 
_..:........;_......, TO INPUT JACK ._..-- ------------- -- -----, 

I I 

~ ~1~~~L_ :~u~~~ J 
--- -- ---, ~0J204 

: 4 
-------------..,-:_,J._-_-_-_--:_-_-_- 0 0 °o 0 

PUSH-PULL(BALANCED)S~NAL 

r------- -----, 
I 

~PO:l~l:~:~~~~--s:~L~-~:~:~~:~--
µ__,_ ' ', .... , 

TO INPUT JACK 

' -=¥- • : ' • '----------- ----- --2 
I I 
t SIGNAL SOURCE 1 ._ ______ ___ _ J 

--------.... , 

SINGLE - ENDED (UNBALANCED) SIGNAL 

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

SINGLE - END ED (UNBAL ANCED) SIGNAL 

Figure 2. Inp ut Circuit Connections for Sanborn AC-DC Preamplifier, Model 150-1000. 
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SAN.BORN. AC-DC PREAMPLIFIER MODEL 150-1000 

4. CALIBRATION. 

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

o. After warmup and balancing, set che panel con­
trols for calibration: 

RA_ GE ........ ......... ............. fully clockwise (.001) 
ZERO SUPPRESSION I~-OUT ................... OUT 
USE-OFF-CAL ................... . ... .. ............. CAL 
POSITION .............................. to cen ter the stylus 

AC I DC ........ ....... ............................ ....... DC 

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

c. Return the RAl\GE switch co OFF and the USE ­
OFF-CAL switch to OFF. The preampl ifier is now 
calibrated. 

5. OPERATION.: AS AC PREAMPLIFIER 

With this type of operacion, the recording shows the 
waveform of the input signal, with a high maximum 
se ns itivity available. The frequency response does 
not extend co zero cycles. 

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

RANGE ................ ..... ............................ OFF 
AC-DC ...... ................... ...... ....... .......... AC 
USE-OFF-CAL ................. ........ ............ USE 
POSITION ................................. co sec the baseline 

b. Turn the RA~GE switch co the right for a con­
venient s tylus deflection, or set to the appropriate 
sens itivity for the expected s igna l. 

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

6. OPERATION. 
( As DC P reamplifier without zero s uppression) 

U'ith this type of operation, the recording shows che 
wave form of the input signal, down to zero cycles. 

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

RANGE ...... .. .................................... ..... OFF 
AC-DC ...... . .. ........................................ DC 
ZERO SUPPRESSION IN-OUT . .. . .. .. .. .. .. .. .. OUT 
USE-OFF-CAL ..................................... USE 
POSITION ......................... .... .to set the baseline 

b. Turn the RANGE switch co the right for a con­
venient stylus deflection, or se t to the appropriate 
sensitivity for the expected s ignal. 

c. T urn 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 
s ingle-ended s ignal, connected as identified in 
figure 2. The recording shows the wave form of the 
input signal, down to zero cycles . 

o. After warmup, balanc ing, and c alibration, set 
the panel controls for DC operation wich zero sup­
pression. 

RANGE ................................................ OFF 
AC-DC ........ . ............................... ......... DC 
ZERO SUPPRESSION IN-OUT . .. .. . . . . . . ... . .. . IN 

ZERO SUPPRESSION .......... fully counterclockwise 
USE-OFF-CAL ................................. .... USE 
POSITIOK ............................. co set the bas eline 

b. U'hen the steady componem (to be suppressed) 
and the varying component (to be recorded) are both 
known, set the RANGE s witch for the varying com­
ponent, and suppress the steady component by set­
ting the ZERO SUPPRESSION control to the correct 
number of millimecers of suppression on the record­
ing at the rate of one millimeter of suppression per 
div ision 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 



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 ZEHO SUP­
PRESSION control to subtract a convenient amount 
of the steady c omponent. Continue until 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. 

OPERATION - II 

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 indicator operation: 

RANGE ................................................. OFF 
AC-DC ................................................. DC 
ZERO SUPPRESSION IN-OUT .................. IN 
ZERO SUPPRESSION ........... fully counterclockwise 
USE-OFF-CAL ............................... ..... USE 
POSITION ............................. .to set the base line 
SENSITIVITY ..................... ............ fully clockwise 

b. Advance the RANGE switch for a convenient 
stylus def lecrion. Bring the stylus back to its 
original base line position with the ZERO 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. 

7 
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SANBORN AC-DC PRE AMPLIFIER MODEL 150- 1000 

S E C T I 0 N 11 1 

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 da ta includes 
trouble shooting procedures co help locate the source 

of fault y or erratic operation. It also includes in­
structions for all control adjustments which are not 

normally used in operation. 

2. REMOVING AND REPLACING PREAMP LIF IERS 

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

b. To replace a Preampl ifier, check chat 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 connec tor at the 
Preamplifier chass is rear becomes properly engaged 
with the macing connec tor on the Drive r Amplifier. 
Align the two small dowe l s at the cop corners of the 

Preamplifier with the corresponding holes in the 

framework. Then press the Preamplifier in firmly 
and tighten the chumbnuts. 

3. ADJUSTING THE CAL IBRAT ION 
CIRCUIT VOLTAGE 

The calibration circuit voltage is adjusted by the 

+SOY AD] control located at the Driver Amplifier 
rea r. It is sec at manufacture, and should require 

adjustment only after e xtended use, or a fter re­
placing the glow tube voltage regulator in the Driver 
Amplifier. 

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

G J;t 
I 

l 
r-

Figure 3. Connections for Calibration Voltage 
Control Adjustment. 

b. Set the Preamplifier control s for calibration 
circ uit adjus tment: 

SEl\SITIVITY ... ................ fully clockwise 
POSITIOX ..................... . . . to center che stylus 
CSE-OFF-CAL ............... USE 

c. Locate the +SOY AD] control R236 at the Driver 

Amplifier rear. See figure 4. 

J203 
+e 

R236 

($) 

- (;) GNO 

R237 

('§) 

Figure 4. Calibration Voltage Control, Rear 
of Driver Amplifier. 



d . Intermittently turn the A1TE:-i!UATOR between 
OFF and CAL ADJ, and adjust the +SOY ADJ con­
trol R236 for minimum motion. 

e. Remove the standard cell. The calibration volt­
age is now adj usted for both the Sanborn AC-DC 
Preamp lifier Model 150-1000 or the Sanborn DC 
Coupling Preamplifier 150-1300. Re-calibrate the 
Preampl ifier before further operation. 

4. ADJUSTING THE DAMPING CONTROL(S) 

The Damping control(s ) can affect the system gain 
and the transient and f requency response of the rec­
ording. Refer to the Instruction Manual for the San­
born Driver Amplifier and Power Supply Mode ls 
150- 200/ 400, l 50- 200A/ 400. 

5. ADJUSTING THE VOLT AGE REGULATOR 
CONTROL 

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

SIGNAL 

SIGNAL DRIVER 
- PREAMPLIFIE R AMPLIFIER 

POWE~ 

115 VOLTS POWER 

AC POWE R SUPPLY 

MAINTENANCE - Ill 

6. ADJUSTING THE DC GAIN CONTROL 

The DC Gain contr9l is sec at manufacture, and 
should seldom require readjustment. 

a . Warmup a nd balance the Prea mplifier normally. 
Then calibrate for a two centimeter s tylus de fl ec­
tion, with the AC-DC switch set at AC for this 
cal ibration . 

b. Now set the AC- DC switch to DC and press the 

CAL button. If the s t ylus deflection is still two 
centimeters, the DC Gain control requires no re ­
adjustment. 

c. If the deflection is not two centimeters, slide 
our the entire Driver Amplifier, Power Supply, and 
Preamplifier assembly and adjust the DC Gain con­
trol (located immedia te ly behind the AC-DC s wi tch) 
so that the calibration deflection is exactly two 
cencimeter s on both the AC- DC position. 

d. Se t the ZERO SUPPRESSION dial to 5.08 and 
the ATTENUATOR to .002. Se t the ZERO SUP ­
PRESSION OUT-IN switch to IN. Move the USE­
OFF-CAL switch ba ck and forth between USE and 
OFF , and adj ust the +80 volt control for minimum 
s tylus movement. 

SIGNAL 
~ REC~OER -

' 
F INI SHED 

ROING RECO 

Figure 5. Sanborn " 150" Serie s Recording Sys tem, Block Diagram. 

9 
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SANBORN AC-DC PREAMPLIFIER MODEL 150-1000 

SECT I 0 N IV 

THEORY 

1. INTRODUCTION 

The Sanborn AC-DC Preampl ifier Model 150-1000 

is one of the group of plug-in Preamplifiers used in 
the "150" Series of Sanborn Recording Sy seems. le 

SIGNAL 

SIGNAL DRIVER 
PRE AMPLlflE R AMPLIFIER 

POWE R 

115 VOLTS -
POWER 

AC POWER SUPPLY 

24-contact plug. The Driver-Amplifier supplies fil­
ament, plate, and bias voltages co the Preamplifier. 
Th e Preamplifier amplifies the input signal and sup· 
plies ic to the Driver Amplifier , wh ich drives the 
Galvanometer in the Recorder . 

SIGNAL - RECORDER 

F INI SHED 
DING RECOR 

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

is a cwo-scage, push-pull direct-coupled amplifier, 
designed to have che great flexibility required for 
general -purpose voltage measurements. 

2. COMPLETE RECORD LNG 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 DESCR IPTION: AC OPERATION 

Figure 8 is a simplified diagram of che AC-DC 
Preamplifier v.ith the AC-DC switch (noc shown) 
at AC. 

The signal (push-pull or single-ended) is fed into 
the AC-DC Preamplifier through the INPUT socket 
J 1001 or th.rough )204 at the Driver-Ampl ifier rear. 
The t;SE-OF F-CAL switch S lOOl sets the Preamp­
lifier for operation, or calibration, or grounds the 
input c ircuit of the Pr eamplifier to procecc che 



system. Capacitors ClOOl and Cl002 block the DC 
component of the signal, and allow the AC compon­
ent to pass. The RANGE switch Sl003 controls the 
input signal amplitude for sensitivities in volts per 
centimeter which are decimal multiples of 1, 2, and 

5. 

The push-pull amplifier VlOOl amplifies the signal, 
which is then coupled through capacitors Cl007 A 
and Cl008A to the grids of the push-pull amplifier 
V1002. The AC BAL control Rl050 in the cathode 
circuit corrects the unbalance between the two sides 
of the push-pull circuit. The SENSITIVITY control 
Rl055 in the plate circuit controls the gain of the 
Preamplifier. The output signal is fed to the Driver 

Amplifier. 

The POSITION control Rl062 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 Sl004 feeds a .002 volt CAL signal into the 

THEORY - IV 

Preamplifier through 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. 

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 ClOOl and Cl002. 
b. Inserts the DC GAIN control Rl034. into the 

cathode circuit of VlOOl. 
c. Connects the zero suppression circuits. 
d. Increases the calibration signal amplitude by a 

factor of ten. 
e. Changes the circuit between YlOOl and V1002 to 

direct coupling. 

RANGE SI003 r-------- ----- ---7 
..----+---..... I ..------

INPUT 
JIOOI 

Ci002 

USE 
OFF 
CAL 

SIOOI 

CIOOI 

CAL 
S l 00 4 

I 
I 

I 
I 

I 
I 

I 

I 
I 

VIOOIA 
I 

VIOOIB 

C 1007A 

CIOOSA 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I VI002A 

AC 
BAL 

Rl050 

Vi002B 

SEN. 

R l055 

POS. ,c:-­
RI062~ 

TO 
DRIVER 
AMP 

~'---~~~~~~~~~~~~~~~~~---

Figure 8. AC-DC Preamplifier, Simplified Diagram with AC-DC switch 51002 (not shown) set at AC. 
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SANBORN AC-DC PRE AMPLI FIER MODEL 150-1000 

Operat ion is the same as ou tlined in paragraph 3, 
with added functions. With capacit0rs ClOO 1 and 
C l002 shorced by the AC-DC switch , the P reamp­
lifier now responds to d-c signals. The DC GAIN 
control R 1034 is adjusted so the gain of the Preamp­
lifier with the AC- DC switch at DC is e xactly one­
tcnth of the gain with the AC-DC switch at AC. 
T he DC BAL control Rl03 l in the coupling c ircuit 
corrects the unbalance between the two s ides of 
the push-pull circuit. 

The ZERO SUPPRESSION OUT-IN switch SI005 
in the grid circuit of Vl00 18 selects either the sig­
nal fed from the external signal source , or an acc­
urate controllable voltage from the ZERO $UP­
PRESSIOI\ control R l 028 . The voltage from the 
ZERO SCPPRESSION control offsets the baseline 
by a controllable amount, up to 20 times full scale 
potent ial. 

The CAL switch Sl004 feeds a .02 volt CAL signal 

into the Preamplifier through the USE-OFF-CAL 
switch by p1essing the C AL button. This calibra­
tion signal is used when setting the SENSIT IVITY 
control to calibrate the entire system. 

The direct-coupled coupling c ircuit between YlOOl 
and Vl002 permits Preamplifier response to zero 
cycles. 

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 
J 204 at the Driver Amplifier rear. The USE-0 FF -
CAL switch connects the Preamplifier to the s ignal 
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 Sl003 r------ - - --------, 

USE 
OFF 
CAL 

CAL 
Sl004 

I 
I 

I 
I 

OUT 

RI028 

I 

I 

I 
I 

I I 
I I 

I 
I 

VIOOI A 
I 

Vl002A 

I 

I 
I 

DC DC I AC 
GAIN BAL I BAL 

RI034 Rl031 RI050 

VIOOIB VI0028 

SEN 

R l0!15 

POS~ 
Rl062L__ 

~"--1t--~~~~~~~~~~~~ 

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

TO 
DRIVER 

AMP 



applied direcrly co the RANGE S\\icch accenuator 
circuic for DC operarion, and is connected to che 
RANGE swicch chrough capacitors for AC operation. 
In che .001 and .002 positions of che RANGE swi tch, 
che re quired accenuation i s inserced between the 
stages. 

AC 0 

THEORY - IV 

7. Z ERO SUPPRESSION CIRCUIT 

Figure 12 shows the zero s uppress ion c ircui t. The 
ZERO SUPPR ESSION control R1028 is a precision 
ten turn Helipot, connected in a resistance circuit 
from the acc urate +80 vole cal ibration voltage sup-

INPUT 
J 1001 

OC SI002A 

___ u_s_E ..... ----e 1-----4---------R·A..:..N::..:GE:..:....,SWnlTCH 51003 
.001 

OFF 00 \_ ilFo c1002 • z A 

r----------, 
I I 
I I 
I I 
I I 
I 
I J204 
I 
I 

3-+-+---' 

I I 
I I 
L----------J 

DRIVER AMPLIFIER 

CAL 

CAL 
VOLTAGE 

DC 

AC 

CIOOI 

51002 8 

I 

~ 
.001 

TO 
VIOOI 
GRIDS 

.002 \_ 

' . 
~ 

Figure 10. Input Circuit, Simpliliecl Schematic Diagram. 

6. CA LIBRA l IOH CIRCUIT 

The calibration circuit is shown in figure 11. An 
accurate +80 vole potential is applied to the resis­
tanc e network shown in the figure, through a ser ies 
resistor R1029 and the CAL pos ition of the USE­
OF F-CAL switch .51001. For DC operation, the 
CAL voltage is 0 .02 volts , and for AC operation the 
voltage divider Rl025 and Rl 026 f ixes che calibra­
tion s ignal ar 0.002 volts. This allows rhe calibra­
tion deflec tion of the galvanome ter to be two cen­
time ters whether the instrument i s 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 tlJe RANGE control, and 
a ll higher positions, rhere is a 2: I accenuator in the 
interstage coupl ing circuit (shown in figures 15 and 
16). This attenuation is not present in rhe .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 rhe 
RANGE switch is at .001 , decks "C" a nd " O" of 
the RANGE s wirch introduce a 2: 1 acrenuacion inco 
the ZERO SUPP RESSION c ircuit in the .001 position 
of the RANG F. s witch only. 

13 
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SANBORN AC- DC PREAMPLIFIER MODEL 150-1000 

R2'6 

DRIVER 
AMP. 

+ao 

------- _J 

Rl029 

I 

!+eo 

I 

I 
+87 I 

I 
R236 : 

DRIVER II 
AMP 

------- __ J 

SIOOIB 

USE 0 

OFF 
CAL 

SIOOIO 

0 USE 

OFF 

CAL 

ZERO 
SUPP. 
RI028 

s I002 J 
Rl024 

RI02~ 

Rl027 

f igure 11. Calibration Circuit, Simplified Schematic Diagram. 

c 

RANGE SWITCH Sl003 

2 

CAL 0 
SIOOID 

<j> 
I 
I 
I 

6 

0 
0 

D 

ZERO 
SUPP 
Rl028 

Rl021 

f igure 12. Zero Suppression Circuit, Simplified Schematic Diagram. 

CAL 
51004 

Rl02:S 

ZERO 
SUPP. 
VOLTS 

CAL 
VOLTS 

CI003 



FROM 
RANGE 
SWITCH 

ZERO 
SUPP. 
VOLTS 

AC 

CI005 

CI006B 

Cl006A 

CI004 

THEORY - IV 

TO COUPLING CIRCUIT 

Rl034 

DC AC 

... - ... 
,' \ VIOOIB 

TO COUPLING CIRCUIT 

Figure 13. Input Circuit of V1001, Simplified Schematic Diagram. 

8. INPUT CIRCUIT OF V1001 

Figure 13 shows chc inpuc circuit of VI OOl. The 
s ignal from deck "A" of the RANGE switch is 
applied directly co the grid of VlOOlA, and the 
signal from deck "B" is applied to the grid of 
Vl OOlB chrough the switching c ircuits shown. Be­
cause che zero suppression vol tage is of posicive 
polar icy , thi s figure s hows cha t zero suppress ion is 
possible for positive s ingl e- ended signals only, 
applied to the side of the circuit connecting to 
VlOO lA. 

The high-value cathode resistor R 1033 is common 
to both sides of the pus h-pull circuit and is returned 
to the -100 volt pote ntial so that the voltage drop 
across it does not bias the input stage into the 

nonlinear region near plate current cut-off. With a 
push-pull signal, the s ignal currenc components of 
each tube flow through thi s resistor in opposite 
directions and cancel. The resistor therefore has no 
effect on the stage gain for push-pull s ignals. How­
ever, wi th an in-phase signal applied to the stage, 
the in-phase s ignal current components of each 
tube flow through this resistor in the same d irec tion 
and do not balance out. This results in a voltage 
drop across this resistor , of a phasing which applies 
negative feedback to the s tage . This negative 

feedback reduces the gain of the stage for in- phase 
signal component s so that the scage will reject 
in-phase components of a push - pull signal. T he 
same character iscic helps keep the s tage in balance 
and makes the stage operate as a phase-inverter 
for single- ended signals. 
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SANBORN AC-DC PREAMPLIFIER MODEL 150-1000 

Each triode al so has an individual cathode resistor, 
for negative current feedback on each tube individ­
ually. The DC GAIN control R1034 is c onnected 
across the two individual cathode resis tors, to con­
trol the amount of the individual current feed back, 

FROM 
VIOOIA Sl002E AC CI007A AC 

oc 
0 

Rl036 RI037 CI007B 

R l035 CI008B RI038 
FROM 
VIOOIB CI008A AC 

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 Vl OOl to 
operate at the full s ignal voltage in the first two 
positions of the RANGE switch. 

RANGE SWITCH 
TO 

SI002G 
Sl003E VI002A 

.001 

.002 

.005 

I 
I 

- c~FF 
oc oc 
0 0 TO 

S 1002 F Sl002H SI003F Vl0028 

. 001 

.002 

.005 

Rl045 

- t==:0

2

FF 

Figure 14. Interstage Circui t, 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 VlOOl and V1002 is 
sho\1m in figure 14, for AC operation. The two RC 
networks connected across the circuit (R1037, 
R1038, C10078, Cl0088), are a phase - correcting 

10. INTERSTAGE CIRCUIT: DC OPERATION 

The coupling c ircuit between Vl OOl and V1002 is 
shown in figure 15 , for DC operation. The signal 
from the plates of VlOOlA is coupled through a 
resistance attenuation network whi ch establishes the 
required biasing potential s at the grids of V1002. 
The RANGE switch operates as ouclined in para­
graph 9. 

_ f 



THEORY - IV 

FROM 
VIOOIA 

$1002 E Sl002G RANGE SWITCH TO 

Rl041 SI003E V1002A 

'A---&---~ACO ---------------41~--<>e----r---.--.. 

Rl040 

Rl0 39 

FROM 
VIOOIB AC 

~ 
Sl002F 

RI031 
DC BAL 

RI042 

DC 

Sl002H 

. 001 

RI047 - --" .005 

Sl003F 

.001 

.....--------n.002 

- ---<l .005 

TO 
VI002B 

Figure 15. Int erstage Circuit, DC Op eration, Simpli fi ed Schematic Diagram. 

11. OUTPUT CIRCUIT 

The output circuit from V 1002 is shown in figure 16. 
The s ignal from the coupling circuit described in 
paragraph 9 or 10 is fed directly to the grids. The 
high-value cathode resistor Rl052 is common to both 
Yl002A and Vl 002B. 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 cue-off. This resistor 
provides in-phase rejection and improves the stage 
balance, to the common cathode resistor of VlOOI , 

described in paragraph 8. The AC BAL control 
Rl050 varies the amount of individual cathode bias 
resistance for each cube , to control the static plate 

voltages. This control is adjusted to the point where 
there is zero voltage be tween the two leads co the 

Driver Amplifier. The SENSIT IVITY control Rl055 
provides a continuous adjustment of gain, for cal­
ibrating the system. The signal at the plates of 
Vl002A and Vl002B is coupled to the Driver Amp­
lifier through a resistance network which establishes 
the required bias potentia ls at the two Driver Amp­
lifier connections. 
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SANBORN AC-DC PREAMPLIFIER MODEL 150- 1000 

FROM 
COUPLING 
CIRCUIT 

FROM 
COUPLING 
CIRCUIT 

-::-

CIOIO 

CIOllB 

CIOllA 

Cl009 

Figure 16. Output Circuit, Simplified Schematic Diagram. 
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.:ff~TH,1 PWCbLE U!LCK 

SA.l\BORN 150 SYST E'i 

f<ECOIWI:R 

Lll\J\ FR M.IPLIFIEH A:-.D PO'; l:.R ~L:P~'l.) 

AC/DC PREA\iPUFrETI 

Save cime by firsc finding 0uc where the fault is, by follo\,ing chese seeps in sequence: 

1. rs THERE ;\(TL ALL y A f:\ll.T? 

Check the operator's technique - cry the measurements ngain - see that the operator isn't 
tryinµ somethini:: the system is not built for - check line volta>:;e and frequency. 

2. IS THE FAvLT IN THE GAL\"ANO!\IETER? 

Po"\ver Off-: Ched chat there is NO roughness when movin!! wririn.c arm "·ith finp,er. 

Power OFF: \leasure resistance at rins 1 and 2 o f OliTP!JT socket on 150-400 Power Supply, or 
directly at rear rins of pad14in~ resistor terminal boards <•n galvanor1eter cap. Resistance should 
be 3150-3250 ohms. 

Po\\•er ON: ~leasure voltage <>t pins 1 and 2 of OUTPlT socker on 150-400 Power Supply, or rlirectly 
at t{;'ar pins of padding resistor terminal boards on gafranomerer cap. Each 32 volts change should 
give 10 millimeters of stylus dcfleccion (12.5 rlivrsions on narrow Permapaper). 

Final check: Exchange rhe cor.necrions of the suspected galvanor.1ett:r and it's neifhbor (in n1ulri-channel 
system). If symptom moves over co next channel, the galvanometers are normal. 

~- IS THE Ft\CLT IN THE Pl<EA:'-.IPLIFIER OR TllE DRIVER A.\IPUF1ER/P0\{'ER SUPPLY? 

Replace Preamplifier by one known co be ~ood, or by dummy Preampli fier. If the fault rr.mains, th<.> 
trouble is probably in the ;)river Amplifi er/Power Suppy. If rhe fault disappears, the trouble w3s 
probably in che Preamplifier . 

... DIO THESE STEPS POI:>iT Ol"T ThE "f!WUlLI.? 

l:ly now, you should have found the unit ac fault. If noc, the croLOble may be sysrem-widc, or may 
be impossible co track down by rhis method. "."hat to <lu: use rhe Trouble Shooting Charcs and 
Checkout Charts. 

Page I 



I !Wl'BLC SHOOTIXG C.HA::. T 

SANBOIU\ AC/8C PREA~lPLIFIER \IODEL 150-1000 

This charr assumes that ::he fault has been traced to the Preamplifier. 

SY\IPTmt 

Preamplifier will not 
work at ali 

Cannot move stylus over 
entire chart t>' ith POSITIO!\ 
control. 

Cannot feed input signals 
from rear 

Erratic stylus mot ion 

Erraric stylus motion , 
with signal only 

Drift w ich s.ignal only, 
stable with no s ignal 

POSSIBLE CAt:SE 

Loose Preamp! ifier 

Defective cube 

R-f oscillator in Driver 
Ampl ifier not 9-0 rkinr-

Defective resistor 
\latched-pair resistors 
out of tolerance 

Oefecrive cube-; 

Plug lefc in from INPliT jack 

f) efec ive cube 

Defective component 

Loose tube or Preamplifier 

Erratic signal 

Loose connecrions co inpur 
connector 

Signal drifr 

11rift in hifh-frequency 
s i.vnal component 

Drift of in-phase 
comr-onent 

Page 2 

CHECK 

Check chat Preamplifier is 
plugged in firmly 

Check cubl:'s 

See Driver Amplifier trouble 
shooting chart. 

Check R l 061, R.1062 
Check matched-pair resistors 

Check t ubes 

Remove plug 

Check cubes 

Check for leaky, noisy, or 
Intermittent component or 
contact 

Plug in firmly 

Check signal with meter 
and oscilloscope 

Re-connect . Should be 
mechanically & electrically 
right 

Check s ignal with meter 

High- frequency components 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 h igh 

fre·qut-ney component drifts. 
Check with meter & oscillo-. 
scope 

Check \\' ith meter and oscillo­
SCQpe 



SY\IPTm.1 

Drifc, o.·ith or without 

the si_gnal 

Baseline dri fcs durinJ: 
calibrarion (DC opcrarion) 

~licrophonics, noise , 
wi ch or without signal 

i\licrophonies , noisy , with 

signal onl>1 

Lo w sens it iv icy 

Too sensitive w in-phase 
si,gnals 

PO&- lbLE C.4.LSE 

[)efecri ve tube 

Line vo ltaJ?e drift ing wi cld y, 
or drifting outside the rated limits 

Inadequate warmup 

Open resistor 

Defective rube 

Noisy circuit element 

Loose connectio n in 
signal source 

Loose ir.put plug 

Noise pickup in the s i ~r. al, 

or from an external source 

Low beater \'Olt:1_g'-' 

lin[Ht>per cal ihrat ic0 n "' Prt~!Tlpl ifier 

Dl· fecr, ve cub1.· 

ln-phas<· cowp11nt·r. 1 L.:rt· .irl:'r 

rh .1r. expecreti 

CHF.Cf.; 

Checl.: tubes 

Check with meter 

l''armup for 90 rninuces 

Check Rl023 

Check rube s 

Check for norsy circuit element. 
An oscilloscope helps here, "·i th 
rhe input to Preamplifier d is­
connected 

Check for electrically and 
mechanically ci~ht jC1ims in rhe 
input circuit 

Insert conneccor all the way 

Check input signal "'·ich oscillo­
scope for noise components. 
Even high- frequency component ~ 

which do not record directly car: 
overload grids with resulting non­
linearity and modulation of signal. 
Shield lead wires ro avoid capacitive 
pickup. Cse rwi sted-pair to ave id 
inducrive pickup. Avoid ,!?round 

loops. 

".:"heck rubt-s 

:\ea.ljust r-f oscillator in iJriv~·r 

:\mpl ifier 

Check cni ibrat inn techni que 

:~eadjuH 

Check " ·irh 0.sci llos cope co· see rhat 
+ere :l!e no in-phase s ignal peaks 
w~~c:h coi.;!.-l ext:et>d the raced Ii mirs 



~Y.\IP 'I 0 '1 

Poor a-c signal in-phase 
rejection 

Poor in-ph.ise re1ection with 
AC operat ion onl y, satisfactory 
wich DC operation 

Non-linear 

L'n sari sfaccory frequency or 
cransienr response, or too slo"' 
or fast a rise time, or cannot 
adju-;c darnpinJ? controls in 
Dr iver Ampl ifier with this Pre­
amplifier 

St ylus stays at one side 
of recordinf channel while 
ir.st rument on 

CHECK 

Out-of-tolerance resis tors in Chee~ for s t aced values within one 
ATTEt\T ATOR scrinJ!s percent 

.\1isa<ljustmenc of R 1062 on Pre- 'le-adjust 
ampl ifier chassis 

~latched-pair resistors our of toleranct" Check matched-pai r resi scors 

Open or out-of- tolerance condenser 

Di fference in sensii~vity 

Defective re s ist<>r s 

De fective condensers 

Low heacer volt:l~e 

Defecrive rube 

Excessive in-phase s i!!nal cornponenc 
or signal with high transient peaks 

.,,.•hi ch O\er\oaC rrir!:c; 

Improper damring adju stments 

Defective cube 

Oefecr i ve condenser 

l)efccti Vt- rc.>Sistor 

Defecri ve cube 

f':eteccive condenser 

Out-of-tolerance resistors 

Chee!< condensers in grid-co-ground 
circuits of each rube. Check ClOOl , 
Cl 002 , Cl007A, C l OOSA. 

Note that sen sir ivi ty wi !h AC opera­
rion is ten times the s e nsitivity \\ itlr 
DC operation; an in-phase signal 
9.'hich would no t be apparent with DC 
operation can sometimes be s een wich 
AC operation 

Chl'ck Rl035 , Rl 036 

Check C 1001 , C1002, Cl 007A , C l 008A 

Readjus r r-f oscillaror on Driver 
Amplifier 

Check cubes 

Check with o scilloscope to see chat 
rhere are no s ignal or in-phase com­
ponents which exceed the rated limits 

Re- ad just 

Cht-ck cubes 

Check C l 003 

Check Rl023 

Checl.:" cubes 

Check condensers in ~rid-to i::rouorl 
c ircuits 

Check matched-pair re$i stors 

Ze ro suppression left on (lS0- 1000 only) Tum zero Suppression off 

improper use of zero Supprc:ssiof) 

(150-1000 only) 

Check operating technique 



SY~IPTO\I 

ZERO SUWRESSION will 
not work (150-1000 only) 

Zero Suppression inaccurate 
(150- 1000 only) 

Won't balance 

Works on AC, does not 
work on DC 

POSSHJL L: C:\t;SE 

Improper signal connection 

Improper operation 

Trying to suppress negative 

signal 

lnacr ... .cate adjustment of ca!i­
brarion c;.ircuic voltage 

High source impedance 

Defecr.i ve tube 

~. fisadjuscmenr of R1062 on Pre­
amplifier chassis 

~latched-pair resistors our d 
tolerance 

AC/ DC switch 

Defective res istor 

Improper operation 

DC component in signai 

lm?roper use of zero suprression 
(150-1000 only:) 

Improper acijustmenc of DC BA LANCE 
control Rl031 

Page 5 

CHECK 

Reconnect properly 

Designed for use with DC only 

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

Readjust a:s outlined in checkout 
ch~t or in the instrucrion Manual 

Input impedance of Preamplifier 
is 5 megohms. If source impedance 
of signal is appreciable with respect 
to 5 megohms, the Preamplifier 
wi 11 load down the signal source 

Check tubes 

Readjus t 

Check matched-pair resistors 

Check for proper operation 

Check Rl 031 & R1039 through 
Rl044 

Check for proper DC operation 

If signal contains DC component, 
ch.is will be blocked out in AC 
operat ion, and may overload che 
grids in DC operarion if high 
enough 

If zero suppression left in circuit, 
stylus may go off-scale when 
switching from AC to DC 

Readjust 



SY\tPTOM 

"': orks on L'C, dots not work 

on AC 

Calibration dots not hold for 
both AC & DC operation 

Pv~SrnLE CA L~E 

Open st:ries condenser 

Ope n ur deftcrive rf ! istor 

AC / DC switch 

Improptr opernr io n 

Imrroper adjus tment of DC G1\ lN con­

rro l Rl034 

• ~ee not e bt:low for cltt d · ing eleC'lrical hahwct . 

PE RIOrIC ,\JAI~1E:\Al\CE 

SA~BORN AC / DC PP-EA~IFUF IER 

i\IODE L 150-1000 

CHECK 

Ch""ct: CJOOl, C lOU.2, (.l0l!7A 
C lOO&A 

Check Rl035, TU036 . ... 

Check for proper s\\·icch opC'rac ion 

Check for proper AC operation 

·~eat!just 

1 his •S recommendc· d €'very 500 hours of operation or every 3 to 6 momhs, as determined by expt:rience. 

1. Remove che Preamp! ifier, inspect above-chassi s on the Preamplifier for loos e tubt-s , concrols, an<i rlug-in 

" componencs. 

2. Inspect under che chas~is for loC>se resistors , condensers , terminal bL•nrd::. , etc. 

3. Look for evidence of overheated components - check \·isually and hy smell for burned in s ularion, tran s­

formers, resistors, condensers, <-tc. 

4 . Look for frayed or burned-away insulation. 

5. Check fo r dents, panel scratches , corrosion, and other mechanical ::ibuf. c . See chat all l ud· in~ controls will 
lock firmly, and chat all plug buttons are in place. Control s , connections, me rers, inciicacors, e tc., mu~t 

be firmly fastened co the panel. 

6. Blow out dust and d irt w irh an air hose. 

7. Check that che blue-ribbon connector will mnce properly v:ich Drivt-r Amplifier. 

8. In sert che Preamplifier back into the Driver Amplifier. 

9. Go through the seeps of the ChE'ckouc Chart. 

• ~~OT !:. : ' 'hen unbalance is c,usrened i11 a habnce'1 stat:e, (whcl, ma~· he caui,,e~ by r!"latcheci rPsistors out 
of tolerance , or a1:e of sc·lecteci cuhe , etc. ), this rr• 1y bt' Cl•nveniemly checked by succt·ssively 
shorrin .~ tor,echec the f!ri d<- , chen che carhodc·s , ch en the rlates of each of the halanced stage i. . 

Proper balance in che Pren••1plifier het\\·een rhe point of tl"st and its oucpuc is in~icated when the 

stylus comes to near mid-scale upon applyinr the short (P0~1111'.'" control ac mid-scale). Th is also 
indicates that the unbalance is locaced bctw...-cn che point of short and the Preamplifier inrut. This 
same te s t c:1n also b,,. l •!'<-<i .ro rrr1ck,!trn rl' drift , errmi~· <" nn•sy C4"'"r<'l\<'OtS.. i11cerfcre11ce, etc . . 
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CHECK CHART 

~Al\'HOR.'.\ 1\C/DC PREA/\IPLIFIER ~iODLL 150·1000 

1. Insert the Preamplifier into a Drivt'r Amplifier which is known to be good. 

2. Warm up fo r 30 minutes. 

3. Check out the balancinl! circuits: 

a. Set DC BALAI\'CE control (panel) and Rl065 (chassis) to mid-rorarion. Nott-: Rl065 is not present in 
all instruments. 

b. Adjust R 1065 so that POSITION control can move styl us across entire recording channel. R 1065 has 
t ime delar; wait after adjusting it. Leave stylus at center. 

c. Adjust AC BAL control so tha t moving SENSIT IVITY control doc·s not move s tylus with AC/DC switch 
at AC. L eave stylus at center. 

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

e . Move CC BAL control () ff-balance in each direction; srylus should move at l east one centimeter (12.5 mm. 
v-·ith narrow-channel Permapaper). If you can't get thrs movement, turn BAL control off-balance one­
quaner turn toward its mechanical center and restore the baseline with R 1065 . Then re-set the DC BAL 

control. 

4 . Check out the sensitivity: 

a . Set AC/DC switch t o AC, SEKSITIVITY control full clockwise. Press CAL button and record stylus 
deflection · must be a t least 20 mm (25 divisions with narrow-channel Perrnapaper). 

b. Set AC/DC switch to DC. Press CAL button and adjust DC GAIN control R l 034 for same deflect ion 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 sv-·itch to AC and record decay curve by pressing CAL burcon and 
holding it pressed for a few seconds. Place straight edge alon_g straif!ht portion of this curve and draw 
straight line to original basel ine . Straight line should reach original baseline in less than 0.4 seconds 
after first pressing CAL button (corresponds to 10 mm. along the recording at 25 mm./ sec. paper speed). 

) . Check the rej eccion ratio 

Set RANGE switch full rip.ht , AC/Dr: to D'C,, :ior,...<'11 c;rns1rtv1ty . . 
Connect the two input leads together, and place them at one volt potential co g round. 
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 ATTEl\VATOR to .002, and set the ZERO SUPPRESSION dia l to 509.5 d ivisions. 
Note stylus shift when switching USE/OFF /CAL sv.:itch between t.iSE and OFF; if more than one division 
on the Permapaper, adjust the +80V ADJ control at the Driver Amplifier rear. 

TL'BE REPLACHIE.NT CHART 

VlOO l input amplifier 575168A-37 Adjust a ll balance controls and DC GAIN control. Re-calibrate. 

Vl002 output ampl ifie r 5751 68A, ;>7 Adjust all balance comrols and DC GAIN control. Re-calibrate. 

PAGE 7 
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SANBORN AC-DC PREAMPLIFIER 
MODEL 150-1000 

SANBORN COMPANY 
WAL THAM, MASS. 
MARCH, 1956 

RPL- 150-1000- lA 
CR 7427 March 28, 1956 

Delete Rl049 and RlOSl. 

REPLACEMENT P/~RTS LIST SUPPLEMENT 
RPL-150-1000-lA 



MECHANICAL PARTS LIST 

GANDORN AC-DC PREAMPLIFIER MODEL 150-lCOO 

DESCRIP'rION' 

Preamplif i er p~nel 

Bushing 

Locating pin 

Lift handle 

Tie r od and knob assembly 

Chassis 

Bottom plate 

Bracket, right 

Bracket, Left 

bhaft lock kllob 

Shaft l ock bushing 

Shaft lock nut 

Knob 

Knob 

Helipot Duo-Dial 

MV switch plunger 

PANEL AND CHASSIS LIST 

LOCATION SANBOIU~ NO. REQU1RW 

Front panel of instrument 150-1001 l 

On panel; assoc i ated with the 150-1008 c 
tie rod and knob assembly 

Upper corners of front panel 150- 1030 2 

At sides of front panel 150-1005 2 

Knob visible behind each l ift 150-1100-Cl3 2 
handle ; rod is alongside the 
chassis brackets 

Main Chassis of i nstrument 

Shield plate which covers 
bcttom of chassi s 

Rigtt side of chassis 

Left side of chassis 

KNOBS, DIALS, ETC . 

One each on DC BALANCE, POS­
I TION, and SENSITIVITY con­
t rols . This knob turns tbe 
control shaft . 

150- 1002 

150-1017 

150-1032 

150- 1031 

150-1120 

One each on DC BALANCE, POS - 150-1121 
ITION, and SENSITIVITY control 
assemblies . 

One each on DC BALANCE, POS - 150- 1122 
ITION, and SENSITIVITY controls, 
This nut locks the shaft . 

On ATTENUATOR switch shaft 

On AC/DC and USE/OFF/CAL 
swi tcnes . 

32A-27 

32A- 16 

On DC ZERO SUPPRESSION control 37F-4 

Part of CAL swi tch assembly 51-108 

M- 1 

1 

l 

l 

, ... 

3 

3 

3 

1 

2 

1 

l 



MECHANICAL PARTS LIST 

SANBORN AC-DC PREAMPLIFIER MODEL 150- 1000 

DESCRIPTION 

Attenuator assembly 

Attenuator shield base 

Attenuator shield cover 

Switch shield base 

Switch shield cover 

Switch shi eld end bracket 

Switch shield end bracket 

Switch bracket 

Shock mount assembly 

AC -DC Switch assembly 

KNOBS, DIALS, ETC. 

LOCATION SANBORN NO REQUIRED 

A'ITENUATOR switch, complete 
with all resisters and 
jumpers 

150-1000- C9 1 

Base of shield can behind 150-1019 
ATTENUATOR 

Top of shield can behi nd 150- 1028 
ATI'ENUATOR 

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

Cover of shield can behind 150-1011 
AC/DC switch 

End of shield can behind 150-1027 
AC/DC switch 

Rear of switch shield base 150-1012 
shield can 

Mounts CAL switch assembly 150- 1025 

Mounting plate, complete witn 150- 1000-C8 
sockets and circuits 

AC -DC switch complete with all 150-1000-Cll 
r esistors, jumpers , etc. 

[.l-2 

1 

1 

l 

1 

1 

1 

1 

1 

1 



MECHANICAL PART!:i LIS'J.' 

::>ANBORN AC-DC PREAMPLIFIER .MODEL 150- 1000 

DESCRIPTION 

Switch bushing nut 

KNOBS, DI ALS, EI'C . (Cont . ) 

LOCATION 

Part of CAL switch assembly 

SANBORN NO . 

51-132P2 

MV switch bracket threaded Part of CAL switch assembly 
bushing 

51- 213Pl 

Plug button 

Switch bushing nu't 

9-pin miniature socket 
with shock shield 

Noval tube shield 

Resistor board assembly 

Terminal board assembly 

Tenninal board assembly 

Resistor board assembly 

Resistor board assemoly 

Potent i omet er bracket 

Resistor board mounting 
block 

Mounting plate 

Shock mount:'3 

For AC BAL control access . 

For DC ZERO SUPPRESSION 
Olll'/IN swi'tch 

RESISTORS BOARDS, SOCKETS, ETC . 

Mounts VlOOl, Vl002 

Shiel ds VlOOl, Vl002 

Under chassis; i dentify by 
ten pairs of terminals 

Under chassi s, adjacent to 
INPUT switch 

Under chassis ; adj acent to 
POSITION control 

22B-3 

52-ll6 

10G9- 3FX 

68B- 3 

150-1000-Cj 

150-1000- C7 

150-1000-C6 

Inside large s hield on chassis 150-lOOO- C4 
t op 

One to each side of tube 
sockets 

Supports the AC BAL control 

One on each side of the tube 
socket s 

150-1000-C5 

150-1023 

150-1020 

Plate which mount.s t ube sockets 150- 1024 

Support the moun'ting plate 

R..8QUIREL 

l 

1 

l 

2 

2 

.L 

1 

1 

1 

2 

1 

2 
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SYMBOL DESCRIPTION SANBORN No . 

*C 1001 . 1 mfd 600VDCW Paper 8B-4 SPG 

*C 1002 .1 mfd 600VD CW Paper 8B-4S PG 
Cl003 . 0 1 mfd SOOVDCW Ceramic 8E- 6 

*Cl004 .000 47 mfd SOOVDCW Ceramic 8E- 9P 
*C lOOS . 000 47 mfd SOO V C eram ic 8E-9P 

Cl006A . 00 1-.00 1 mfd SOOV Ceramic8E-10 

&B 
**C l 007 . 02 - .s mfd 400V part of 8B-2 SAPG 

2 Section Paper 

**Cl008 . 02 - .5 mfd 400V Part of 88- 2SAPG 

. .:>::;ection Pap er 

*C 1009 . 00047 m fd SOOV C eramic 8E- 9P 

*C!O!O . 00047 mfd SOOV C eramic 8E- 9P 
C !Oll A .0 0 1-.001 mfd SOOV Cera mic 8E- 10 

& 8 
C 1012 .00 l mfd 20% Mica 8A- 12 

* * The above condensers are t wo section 
condensers. The . S mfd section of the se 
condensers as indicated by symbol Nos . C 1007A 

and C!QnAA is matched within 2%. 

·--- --i-­
i 

1 ---
1 

) 
/ J'1~0 

---1 CHANGES 

Added Rl063 (3.9M S%) ll/12/ S3 

Removed Rl063 (3 . 9M S%) Rl030 & 

Rl03 2 were l.8K. Moved R l0 3S & R!036 

From arm side of S l002 E & F. l /22/S4 

Rl031 was between Rl030 & R l 032 

~ k ,001 .• -· - . I 
0 < o~ e' 

~'l!CI ' .002, 
~ ' 0 
~ 
't ,(Jes:: 

.01 

J'IOOJF 

19 

Jtoos 
CR602S Rl030 &R 1032 were 12K. R l 034 2/ l l/S4 

.oa 
~----+---.._. II 

CAL • 

2.00I( 

11-

~ 
II::~ 

I 
I 
I 
I 

was !OK rearranged Connector on 

Sl002C I 

CR6313 Rl024 vias 2S38, S, Rl02 7was 29.3 7/14/S4 

& R 1028 was 9091, Eliminated note 2. 

CR6S98 Added ~1063 & Rl064 12/27/S4 

CR6867 D.C. gain was D.C. Bal. S/17/SS 

CR7427 Removep R l049 Rl051 1800 ohm 4/ 2/56 
Y, watt lj\esistor 

.flOO#~ I 
CR8104 Added F)l0 6S & Cl012 
CR9007 Rl061 changed to .lM 

CR9027 Rl033 changed to l.2M 

NOTES : 

S/ 7/ S7 

6/ 12/ SB 

6/ 23/ S8 

/ - · 
_J 

I A0c;, f"' .r 1002J 

o.c. 
1) All gnds. in first stage made to same point. 

* The follo wing condensers are matched with 10 %: 

(C l 004, C!O OS) (Cl 009 , ClOlO ). 

* The follo wing condensers are matched within 2%: 

(C l OO l, C ! 002). 

RlOO l 
Rl002 
Rl003 

Rl004 

RlOOS 

Rl006 
Rl007 
Rl008 
Rl009 

R!OlO 
RlO 11 
R l 012 
R l 0 13 
Rl0 14 
R l OlS 
R l 0 16 

SK l % Y.w Comp. 
SK l % Y.w Comp. 
! OK 1% Y.w Comp . 
30K 1 % Y.w Comp. 

SOK l % Y.w Comp. 
lOOK 1 % Y.w Comp. 

300K 1 % Y.w Comp. 
SOOK 1 % Y.w Comp. 
1 Meg l % Y,w Comp . 
3 lvleg 1% Y,w Comp. 

SK 1% Y.w Comp . 
SK 1% Y.w Comp , 
! OK 1% Y.w Comp. 

30K l % ~~w Comp. 
SOK 1% Y.w Comp. 
lOOK 1% Y.w Comp. 

SOH- S02G 
SOH- S02G 
SOH- 103G 

SOH-303G 

SOH- S03G 
SOH-1 0 4G 
SOH-304G 
SOH- S04G 
SOJ- !OSG 

S0 1-30SG 
SOH- S02G 
SOH-S02G 
SOH-1 03G 
SOH- 303G 

SOH- S03G 
SOH- 104G 

Rl0 17 300K 1%Y.wComp. SOH-304G 
SOH-S04G 

S01-1 0SG 
S01 - 30SG 
S4A- 28T 
54A-1 2F 

SOA- 2231 

S4A-28T 
S4A- 26D 
54A- 1D 
S4A-44D 

S6C-7 

RlO 18 
Rl019 
R l020 
Rl02 1 
Rl022 
Rl023 

R l024 
R l 02S 
R l 026 
R l 027 

Rl028 

R l 029 
*Rl030 

R l 03 1 

*Rl032 
R l033 
R l034 

*Rl03S 
*R l 036 

SOOK 1 % Y.w Comp. 
l Meg 1% Y,w Comp. 
3 Meg 1% Y,w Comp . 
2K 1/10% Y,w W.W. 
lK 1% Y,w W. W. 

22K S% Y,w Comp. 

2K 1/ 10% Y,w W. W. 
180 Y,% Y, w W. W. 
20 Y,% Y,w W.W . 
22.S Y,% Y,w W.W. 

ZOOK S% Sw 10- Turn 
Potentiometer 

78K l/ 10% Y,w W. W. S4A-29T 

!SK S% Y,w Comp. SOA-1 S31PG 
l OK 5% Sw 10-Turn Pot. S6C- 2 
lSK S% Y,w Comp. SOA-1 S31PG 
1.2 Meg S% Y,w Comp. SOAB-12S1 
250K 30% Y,w Hi- TorqueS6A- 39 
Linear Taper 

600K 1% lw W.W. 
600K 1% lw W.W. 

S4A-3FMP 
S4A- 3FMP 

.o.r 

./ 

,z. 

.,r 

2 

o,qr 

Rl037 2.2 Meg S% Y,w Comp. SOAB- 22S1 

R!038 
*Rl039 
*Rl040 
*Rl041 

*Rl042 
*Rl043 

*Rl044 
*Rl045 
*Rl046 
*R l 047 
*Rl048 

R !OSO 

R!OS2 
*RlOS3 
*R!OS 4 

R !OS5 

R!OS6 

*R ! OS7 

2. 2 Meg 5% Y, w Comp. SOAB- 22S1 

lOOK 1% Y,w W.W . S4A- 30FMP 
lOOK 1% Y,w W.W . S4A- 30 F MP 
400K 1% lw W.W. S4A- 3 1FMP 

400 K 1% lw W.W. S4A- 31FMP 
600K 1% lw W.W. S4A- 3FMP 

600K 1% l w W.W. S4A- 3FMP 

600K 1% lw W.W. S4A- 3FMP 
600K 1% l wW. W. S4A-3FMP 
600K 1% l w W.W. S4A- 3FMP 
600K 1% lw W. W. S4A- 3FMP 
2.SK 20% Y, w Hi-Torque S6A-48 
Linear Taper 
1.2 Meg S% Y,w Comp . SOA-12S1 
l.S Meg S% Y,w Comp. 50AB- 1SS1PG 
1.S Meg S% Y,w Comp. SOAB-1 SS1PG 

2.S Meg 30% Y,w Modi- S6A- S4 
lied Log C . C. Taper 
! SOK S% Y,w Comp. 

470K S% Y,w Comp. 

SOA-l S41 

SOAB- 4741PG 

12 

23 

... 



*Rl058 470K S% Y,w Comp. 50AB-4741PG 

*Rl059 2. 7 Meg 5% Y, w Comp. 50A-2751PG 

*Rl060 2. 7 Meg 5% Y,w Comp. 50A-2751PG 
Rl061 .lM 5% Y, w Comp. 50A8-1041 

Rl062 lOK 10% 2w Linear 56A-l l 
Taper 

Rl063 lOK 5% Y,w Comp. 50A8-1031 

Rl064 lOK 5% Y,w Comp. 50AB-1031 

Rl065 200 Wire Wound Pot. 56A-55 

* The following resistors are matched within 

2%: (Rl030, Rl032) (Rl053, Rl054) (Rl057, 

Rl058) (Rl059, Rl060). 

* The following resistors are matched within 

.1%: (Rl035, R l036) (Rl039, Rl040) (Rl041, 

Rl042) (Rl043, R l044) (Rl045, Rl046)(Rl047, 

Rl048). 

MISCELLANEOUS 

11001 2-contact junior jack 10G2-6FX 

11002 Amphenol 24-contact male con-
nectar 

SlOOlA 3-position, 2-deck rotary se-

8,C,D lector switch 

Sl002A 2-position, 3-deck rotary se-

B,C,D,E , lector switch 

F,G,H,1 

10824-lMX 

628-14 

62B-10 

Sl003A 12-position, 6- deck rotary se- 62B-13 

B,C,D,E,F lector switch 

Sl004 Micro switch 62C-3 

Sl005 SPDT Toggle switch 620-22 

VlOOl Type 5751 tube 68A-37 

Vl002 Type 5751 tube 68A-37 

MECHANICAL PARTS LIST 

DESCRIPTION LOCATION SANBORN NO. 

150-1005 
t50-1100'-c13 

Lift handle At sides of front panel 
Tie rod & knob assem Knob visible behind each lift 

handle; rod is alonqside the 
chassis brackets 

Shaft lock knob 

Shaft lock bushing 

Shaft lock nut 

Knob 

Knob 

Helipot Duo-Dial 

MV switch plunger 
Plug button· 

One each o,n DC BALANCE, 150-11 20 
POSITION, & SENSITIVITY con-
trols. This knob turns the control shaft 

One each on DC BALANCE, 

POSITION, & SENSIT.IVITY 
control assemblies 

150-1121 

One each on DC BALANCE, 150- 1122 
POSITION, & SENSITIVITY con-
trols. This nut locks the shaft 

On ATTENUATOR switch shaft 32A-27 

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

On DC ZERO SUPPRESSION 37F-4 
control 
Part of CAL switch assembly 5l• 108 
For AC BAL control 228-3 

SANBORN A.C. - D.C. PREAMPLIFIER 
MODEL 150-1000 

SCHEMA TIC: 150- 1000-Cl SUB 10 

CR9027 RPL-150- 1000-3 
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