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Specifications

INPUT RESISTANCE
SECTION| All DC ranges (with switch on Probe No. 0150
SPECIFICATIONS set to **DC’") 16 megohms
AC Ranges (with switch on Probe No. 0150
Accuracy in set to ““AC/OHMS”"):

D.C. VOLTAGE % of full scale 1.5, 5, 15, 50, 150 volt ranges 1 megohm  (minimum)

500 volt range 1.4 megohms (minimum)
8 Ranges: 0-0.5-1.5-5-15-50-150~500-

1500 volts (16 megohm-input impedance) 3
FREQUENCY RESPONSE
A.C. VOLTAGE AC Voltage measurements with the switch on Probe No.
7 Ranges: 0-1.5-5-15-50-150-500-1500 0150 set to **AC/OHMS”’
volts rms (1 megohm minimum input impedance) 3 1.5 5. 15. 50. 150 l
.5, 5, 15, 50, volt ranges:

7 Rangest O'4'14‘40’140’400'1/{00'4000 for source impedance Of

1500 volt range 1.5 megohms (minimum)

volts peak to peak 3 100 ohms about 10% up at 4 megahertz
Accuracy in for source impedance of
RESISTANCE degrees of arc 200 ohms essentially flat to 3 MHZ
for source impedance of
7 Ranges: Rx1 for 0-1000 ohms 200 ohms about 10% down at 5 MHZ
(10 ohm center) 3 for source impedance of
Rx10  for 0-10,000 ohms 600 ohms about 10% down at 1 MHZ
(100 ohm center) 3 for source impedance of
Rx100 for 0-100,000 ohms 1,000 ohms about 10% down at 0.7 MHZ
(1,000 ohm center) 3 Low frequency end: 3% down at 15 hertz
Rx1K  for 0-1 megohm about 10% down at S hertz
(10,000 ohm center) 3 | 500 volt range: essentially flat from 15 Hertz to 100 Kilohertz
Rx10K for 0-10 megohms 1500 volt range: flat at power line frequencies
(100,000 ohm center) 3 AC voltage measurements by using R.F. probe No. 0152
Rx100K for 0-100 me gohms (available on separate order).
(1 megohm center) 3 up to 40 volts rms for sine waves within 1db from
RxIM  for 0-1,000 megohms 10 Kilohertz to 250 Megahertz
(10 megohm center) 3



Specifications
MAXIMUM INPUT VOLTAGES
DC Voltages with no ac voltage present: 1500 Volts
AC Voltages with no dc voltage present:
RMS for sine wave 1500 Volts
Peak to Peak for sine wave 4200 Volts

Sum of DC Voltage and AC Peak Voltage 1750 Volts
For measuring higher than 1500 volts DC, see information
on High Voltage accessory probe on page 30.

POWER SUPPLY
Line Voltage 105-125 volts *

Line Frequency 50-60 Hertz/sec.

Power Consumption 7 watts
Battery, Eveready No. 935, or
equivalent 1.5 volt cell
* Export model is made for operation at 200-240 volts.
OVER-ALL DIMENSIONS WEIGHT
7-3/4" x 6=3/4" x 3-3/4" 4-3/4 1bs.
SECTION Il

GENERAL DESCRIPTION

The Simpson Model 312 is an uniquely styled vacuum tube
voltmeter with excellent electrical properties. The unusually
long scale length provides a tester of maximum readability
and accuracy. It uses a highly shock resistant self-shield-
ing, annular type meter which eliminates errors normally
caused by stray currents and magnetic materials. The high
input resistance and very good frequency response of the
Model 312 extends its usefulness for measurement of elec-
trical characteristics of DC and AC circuits as well as
circuit components.
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General Description

One additional low DC voltage range enables the Model 312
to be used for accurate measurements below 0.5 volt levels.
Most of the high quality components are assembled on a
printed circuit board to achieve uniformity, simplified as-
sembly, and minimum maintenance. The tester is housed in
a black phenolic case that is designed with an Adjust-A-Vue
type handle. All component parts in the tester are attached
to a metal chassis mounted along the meter base. The entire
tester slips into and out of the case in one piece.

RANGE SELECTOR SWITCH

The range switch is located on the lower left side, and has
eight positions. There are eight voltage ranges for DC,
seven for AC rms and seven for AC peak-to-peak measure-
ments. There are also seven ranges for resistance measure-

ments.

CIRCUIT SELECTOR SWITCH

The circuit selector switch on the lower right side has five
positions: OFF, AC, -DC, +DC, and OHMS.

When DC voltage is measured, the circuit selector switch
may be set at =DC or +DC, depending on the polarity of
the voltage to be measured.

ZERO CONTROL

The control at the lower left is marked ZERO and is used

to set the instrument indication on the zero mark with the
power turned on, before the voltage or resistance to be meas-
ured is applied to the tester input. Checking and readjusting
for correct zero indication after changing the range or func-
tion switch positions will ensure accurate readings at all
times. In cases when the Model 312 is operated as a center
zero meter on any of the +DC ranges, the zero control is

7



General Description

used to set the pointer indication to the center scale zero
mark. (see page 11)

OHMS CONTROL

The control located at the lower right is marked OHMS. It
is used to set the pointer indication on the full scale mark
‘o’ before a resistance measurement is made.

INPUT CONNECTOR

For convenience, the Model 312 has only one input con-
nector. This screw-on type coaxial receptacle accepts a
cable plug used on probes available for use with the Model

312.

The center contact of the receptacle connects the input
circuit of the Model 312 to the inner conductor of the coaxial
probe cable. The body of the receptacle is grounded to the
chassis and connects the probe cable shield through a cable
plug to the chassis of the Model 312.

GROUND LEAD

A four foot long rubber insulated lead is terminated at one
end with an alligator clip while the other end is connected
permanently to the chassis. This lead functions as a common
test lead for checking AC and DC voltages or as a negative
polarity lead for resistance measurements.

METER ZERO ADJUST (MECHANICAL)

The meter zero adjust knob in the center below the dial has
a screwdriver slot and is used for adjusting the meter pointer
for zero before the power to the Model 312 is turned on.

PILOT LIGHT
The pilot light is mounted on the chassis below the meter
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General Description

cover. A glow can be seen through a round hole in the cover
overlay when the power is ““ON’’.

ADJUST-A-VUE HANDLE

A black plastic molded handle is attached to each side of
the case with chrome plated holders and studs. The handle
may be used to support the instrument in a convenient
sloping position for easy viewing on the bench top. The
tester can also be used in either a vertical or horizontal

position.

POWER CORD

The power cord contains 3 conductors and is terminated at
one end with a three prong plug. On the tester side the green
colored conductor is connected to the chassis of the Model
312. As long as the cable is not damaged and the testeris
powered from a correctly grounded three wire line, the
chassis and the ground test lead will always be at ground
potential. In case of component fracture or inadvertent con-
nection of the ground test lead to a “‘hot’’ line, the chassis
ground connection (through the grounded plug) will preclude
any operator safety hazard.

SECTION Il
OPERATING INSTRUCTIONS

CAUTION
Be extremely careful when working in high voltage
circuits. Do not touch the instrument or test leads
while power is on in the circuit being measured.

METER ZERO ADJUSTMENT (MECHANICAL)

Before turning on the power in the Model 312, check to see

9




Operating Instructions

that the pointer indicates zero when the tester is in its
operating position. If the pointer is off zero, adjust the
slotted screw located on the front panel. Use a screwdriver
to turn this screw slowly clockwise, or counter-clockwise,
until the pointer is directly over the zero point on thescale.

TESTER ZERGC ADJUSTMENT (ELECTRICAL)

After the power has been turned on by setting the circuit
selector switch for the function desired, the knob marked
ZERO should be turned either clockwise or counter-clock-
wise until the meter pointer rests over the zero marks at
the left side of the scale. Conncct the probe and ground
lead together while making this adjustment. It may be nec-
essary to re-adjust for zero when changing positions of
circuit or range-selector switches. To eliminate zero read-
justment when changing AC voltage ranges, use the lowest
AC range for adjusting zero indication.

MEASURING DC VOLTAGES

Note: See CAUTION notice on page 9.

1. Place the circuit selector switch in the =DC or +DC
position, depending on the polarity of the voltage to be
measured.

2. Rotate the range switch to select the full scale range
desired. While the Model 312 circuits will not be easily
damaged, it is best to set the range switch for a higher
range than needed as a protection to the balance tube
and the meter movement. After the first reading, set the
range switch for a lower range if necessary to provide a
more accurate reading.

3. Connect the crocodile clip of the ground test lead to
the reference point for the voltage to be measured.

10
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4. Set the switch on the probe handle at**DC.’” Connect the
probe tip to the point to be measured.

5. Observe the meter reading. If the meter pointer deflects
to the left, circuit polarity is opposite to that for which
the circuit selector switch is set; set the circuit se-
lector switch for the correct polarity.

6. Read the meter scale indication at the pointer position
on one of the black arcs. For the .5, 5, 50, and 500 volt
ranges use the arc marked from O to 50. For the 1.5, 15,
150, and 1500 volt ranges, use the arc marked from 0
to 15.

NOTE: To measure more than 1500 volts DC, see informa-

tion on High Voltage accessory probe in Section VI.

ZERO CENTER DC VOLTAGES

1. Set circuit selector switch at +DC. Set the switch on
the probe handle at DC and short the test leads together.

2. Rotate the ZERO control knob until the meter pointer
rests over the zero center mark.

3. Set the range selector switch to a range which is at
least twice the probable voltage to be measured. Con-
nect the test leads to the circuit the same as for DC
voltage measurements.

4. Observe the meter pointer indication on the arc marked
DC/RMS. Positive voltages will be indicated above the
center mark; negative voltages will be indicated to the
left. Each side of the scale represents one-half of the
range being used. For example, when the 50 volt range
is being used, each half of the scale represents 25 volts
and each division 1 volt.

The purposes for which the zero center scale is used usu-

11



Operating Instructions

ally do not require an accurate measurement of the quantity
of voltages, but merely an indication of a balanced condi-
tion. An example is alignment of an FM discriminator; the
desired balanced condition will result in a zero center in-
dication; while a misaligned condition will cause some
deflection away from the zero center.

MEASURING AC VOLTAGES
EFFECT OF WAVEFORM

The Model 312 Vacuum Tube Voltmeter is calibrated using
a sinusoidal signal. The circuitry is such that it is con-
sidered a peak-to-peak voltage reading type. Since this is
the case, the AC scales are calibrated using effective
values based on true sine waves. When it is known that
other than sinusoidal signals are being measured, it must
be recognized that the accuracy as specified for sinusoidal
input will not apply.

MEASURING AC VOLTAGES, RMS AND PEAK TO PEAK

NOTE: See CAUTION notice on page 13.

1. Place the circuit selector switch in the AC position.

2. Set the range switch in the desired range position.

3. Connect the clip of the ground test lead to the chassis
or reference point in the circuit to be measured.

4. Set the switch on the probe handle at AC/OHMS. Con-
nect the probe tip to the point in the circuit where
voltage is to be measured.

5. Observe the meter readings. The pointer indicates volt-
ages on two arcs for AC measurements; R.M.S. and peak-
to-peak. Both values apply when the input waveshape
being measured is a sine wave. Only the peak-to-peak
value applies when the input waveshape is not a sine
wave.

12
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Read R.M.S.
Switch Position ~ Voltages on

Read Peak-to-Peak
Voltages on

For Range

Black/Red Black arc marked: Red arc marked:
1.5V/4V 0-1.5 Low ACV 0-4 Low ACV
SV/14V 0-5 Low ACV 0-14 Low ACV
15V/40V 0-15V 0-40V

S0V /140V 0-50V 0-140V

150V /400V 0-15V (x10) 0-40V (x10)
500V /1400V 0-50V (x10) 0-140V (x10)

1500V/4000V 0-15V (x100) 0-40V (x100)

CAUTION
When making measurements on line powered circuits,
check the circuit ground to be sure it is isolated from
the line ground. If it is not, orient the circuit ground
such that the circuit ground is at the same potential
as line ground.

NEVER TOUCH A TEST POINT AT POWER LINE
POTENTIAL WITH THE GROUND TEST LEAD OF
THE MODEL 312.

In cases where the polarity of the test leads and power
line are not orientated correctly, the line fuse will
“blow’’. This will preclude any potential difference
between the ground and the Model 312 chassis, thus
protecting the operator’s safety.

For tests of line voltages the use of a conventional
non-line powered VOM such as the Simpson 260 is pref-
erable and recommended.

MEASURING RESISTANCES

1. Place the circuit selector switch in the position marked

13



Operating Instructions
OHMS.
2. Set the range selector switch to the range desired.
Set the switch on the probe handle to AC/OHMS.
4. Short the probe tip and the ground lead clip together
and check the meter pointer for a zero indication. If nec-

(S8

essary, rotate the ZERO control to obtain a zero
indication.

5. Separate the probe and ground test lead. The meter
pointer should deflect to full scale. Set the OHMS con-
trol for exactly full scale deflection. When the pointer
cannot be brought up to full scale indication, the battery
inside the case needs replacement; see information in
Section IV, Maintenance.

6. Be sure no voltage is present in the circuit in which
resistance is to be measured. Turn off circuit powerand
discharge all capacitors.

7. Connect the probe and the ground lead clip to the two
points between which DC resistance is to be measured.

8. Read the pointer indication on the upper arc marked R.
Multiply the reading by the value indicated at the range
switch position. K stands for 1,000. M stands for

1,000,000. The result will be resistance in ohms.
Read Indication

For Range Switch Position: in Ohms
Rx1 (0 to 1,000 ohm range) 0-1,000 directly
Rx10 (2 to 10,000 ohm range) Multiply by 10
Rx100 (20 to 100,000 ohm range) Multiply by 100
Rx1K (200 to 1,000,000 ohm range) Multiply by 1,000
Rx10K (2,000 to 10,000,000
ohm range)
Rx100K (20,000 to 100,000,000
ohm range)

Multiply by 10,000

Mulciply by 100,000
14
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RxIM (200,000 to 1,000,000,000

ohm range) Multiply by 1,000,000
On all resistance ranges of the Model 312 the probe tip has
““plus’’ polarity in reference to the ground test lead.This
may be an important fact to be considered when checking
components which have a “forward’” and ‘“*backward’’
resistance such as semiconductors.

SECTION IV
MAINTENANCE
CARE

The Model 312 is a durable and rugged instrument designed
to withstand every day service work. Nevertheless, it should
receive the care given to other fine electronic equipment.
Protect it from shock or other excessively rough treatment.

TRANSIT SETTING

When the instrument is not in use set the function selector
switch to the "*OFF’’ position. For this position a shunt
is placed across the meter to damp the movement. It reduces
the amount and speed of pointer swing when the instrument
is carried or shipped from one place to another.

REMOVAL FROM CASE

The case of the Simpson Vacuum Tube Volt-Ohmmeter
Model 312 has been designed to provide easy and quick
access to the inside for replacement of parts and necessary
adjustment. Use a screwdriver to remove the four screws
through the rear of the case. Then slip the entire front
panel straight forward out of the case. The meter, the
chassis, the printed circuit, line cord and the ohm range
battery are all attached together and will come outas a unit.

15



Maintenance
BATTERY REPLACEMENT

One 1.5 volt dry cell battery inside the tester is used to
supply current for resistance measurements. When it is no
longer possible to bring the pointer indication to full scale
for any of the resistance ranges, open the case, remove the
old battery and slip a new 1.5 volt size C battery into the
battery holding clamp.

Place the battery’s “+’’ contact in direction to the holder
spring containing an insulated contact and soldering lug
with a lead. When viewing the tester assembly from the rear
the plus terminal lies on the right hand end of the battery
holder.

REPLACEMENT OF TUBES

The 6ALS tube is used as a rectifier for AC voltages. The
12AU7 tube is used in the bridge circuit for all measure-
ments. Each of these two tubes has been pre-aged for 40
hours before installation in the unit. The aged tubes assure
tester accuracy for long periods after the unit has been
calibrated. An aged 12AU7 reduces the necessity of re-
adjusting the zero control for correct zero indication after
changing ranges. When replacing a tube it is advisable to
use a tube which has been aged by operating it at rated

filament voltage and with plate current of approximately
15ma rms per section.

A 12AU7 can be aged by applying 117 Volts AC line voltage
directly between plate and cathode with control grid con-
nected to the cathode. For aging of the GALS a low AC
voltage as used for the filament (approximately 6 volts) can
be applied between the plate and cathode of the diode.

16
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After replacing the 6ALS the equivalence of zero indication
between DC and AC ranges should be checked, and if nec-
essary AC zero (R34) re-adjusted as described under Cali-
bration. After replacing the 12AU7, the accuracy of the
volt ranges could be affected. Recheck and recalibrate
if necessary.

CALIBRATION

After a long period of use, or when tubes or other circuit
components have been replaced, recalibration may be re-
quired. Refer to Figure 2, and use the following procedure
for recalibration:

WHITE R36, —0.5 VDC

TAN R37,—1.5 VDC & HIGHER

RED R38,+15VDC & HIGHER AC VOLT CAL,R35 TAN
BLUE R39, + 0.5VDC

AC ZERO ADJ.,R34 RED

]

FIGURE 2. LOCATIONS OF CALIBRATING CONTROLS
(Model 312/Top View of the Printed Circuit Board)

Note #1: Before recalibration of AC or DC ranges set the
range switch to 1.5 V, the circuit selector switch
to AC and allow the instrument to Warm up for
approximately 1 hour.

Note #2: Calibrate the Model 312 at 117V/60 hertz line
voltage. (Export model should be calibrated at
220V/50 hertz line voltage.)

17



Maintenance

AC VOLTS, RECALIBRATION

1. Place the probe switch on AC/OHMS.

2. Set the range switch to 1.5 V.

3. Short the probe input.

4. Adjust the zero control located on the front panel so
that there is no movement of the pointer when changing
circuit selector switch from + DC to =DC or reverse.

5. Leave zero control in that position, set the circuit se-
lector switch to AC and adjust R34 (red knob of two
sectiomal resistor trimmer) until the meter pointer indi-
cates again the same reading as before during alternating
between + DC and -DC positions.

6. Set the range switch to 50V.

7. Apply a known sine wave voltage within the limit of
range selected to the probe and ground lead.

8. Adjust calibrating control R35 (tan knob of two sectional
resistor trimmer) until the meter indicates the calibrating
voltage correctly.

DC VOLTS, RECALIBRATION

Calibrate + 0.5V DC or —0.5V DC range before calibrating
a higher range on +DC or =DC volt ranges respectively.
The setting of the 0.5V DC calibrating control also deter-
mines the setting of higher DC volt calibration controls.

Before calibration of any of the DC volt ranges, set the

switch on the probe handle to DC, connect the probe tip to

the ground test lead and adjust the front panel zero control

until the meter pointer indicates zero.

1. Set the range switch to 0.5V DC and the circuit selector
switch to corresponding (+ or =) DC polarity. Apply a
known DC voltage (0.5 volt or less) to the probe input

18
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and adjust the calibration control until the meter cor-
rectly indicates the calibrating voltage;
Adjust R39 (blue knob) when calibrating the +0.5VDC
range.
Adjust R36 (white knob) when calibrating the
~0.5VDC range.
2. Set the range switch to 1.5V and circuit selector switch
to + or =DC polarity as required.
Apply a known DC voltage (1.5 volt or less) to the probe
input and adjust the calibration control for correct in-
dication of the calibrating voltage;

Adjust R38 (red knob/4 Setfi%%‘grl) when calibrating

+ 1.5V (or a higher) DC range.

Adjust R37 (tan knob/4 Ster%ligrel?l) when calibrating

- 1.5V (or a higher) DC range.

Instead of the 1.5V range a range of 5V, 15V, 50V or 150V
can be used in accordance with the calibrating voltage se-
lected. Corresponding voltage which allows the calibration at
the point close to the full scale indication should be used
whenever it is available.

REPAIR OR PARTS REPLACEMENT

A list of authorized repair stations and Parts Depots is
shown in the rear of the manual. Contact your nearest
Repair Station to obtain service or repair for your instru-
ment. If you wish to order a replacement part, use the
Simpson part number and send the order to your nearest
Parts Depot.
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Maintenance
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PARTS LIST
Reference Simpson
@J ; Symbol Description Part No.
]:1 . Lg R1 Resistor, 10.5 megohms 1%, 1W 5-110038
< = B L R2 Resistor, 3 megohms, 1%, 1/2W 1-113432
i o R3 Resistor, 1.05 megohms, 1%, 1/2W  1-116680
RS R4 Resistor, 300K ohms, 1%, 1/2W 1-113995
el el _J i:’lﬁ; g RS Resistor, 105K ohms, 1%, 1/2W 1-116681
| (e T R6 Resistor, 30K ohms, 1%, 1/2W 1-115042
j : R7 Resistor, 15K ohms 1%, 1/2W 1-113347
s R8 Resistor, 2 megohms, 5%, 1/2W 5-110035
skl R9 Resistor, 576K ohms, 1%, 1W 5-110056
R10 Resistor, 576K ohms, 1%, 1W 5-110056
R11 Resistor, 402K ohms, 1%, 1/2W 5-110055
R12 Resistor, 182K ohms, 1%, 1/2W 5-110054
R13 Resistor, 28 megohms, 1%, 1W 5-110036
i R14 Resistor, 12.7 megohms, 1%, 1W 5-110037
g R15 Resistor 3.24 megohms, 1%, 1/2W 5-110053
§ R16 Resistor, 1.07 megohms, 1%, 1/2W 5-110052
F R17 Resistor, 300K ohms, 1%, 1/2W 1-113995
R18 Resistor, 148K ohms, 1%, 1/2W 5-110050
R19 Resistor, 10 megohms, 1%, 1/2W 1-113434
R20 Resistor, 1 megohm, 1%, 1/2W 1-113392
R21 Resistor, 100K ohms, 1%, 1/2W 1-113427
R22 Resistor, 10K ohms, 1%, 1/2W 1-115077
R23 Resistor, 1K ohm, 1%, 1/2W 1-113542
R24 Resistor, 100 ohms, 1%, 1/2W 1-114091
R25 Resistor, 8.7 ohms, %%, bobbin 10-675279
R26 Resistor, 1 megohm, 10%, 1/2W 1-113952
R27 Resistor, 3.6K ohms, 5%, 1/2W 5-110034
R28 Resistor, 1 megohm, 10%, 1/2W 1-113952
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Reference
Symbol

R29
R30
R31

R32
R33
R34
R35
R36
R37
R38

R39

R40

C1
C2

C3
C4
C5
C6
Cc7
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PARTS LIST S;
impson
Description Part No.
Resistor, 2.4K ohms, 5%, 1/2W 1-118198
Resistor, 33K ohms, 5%, 1/2W 1-115949

Potentiometer, 5K ohms, +30%/~10%,

1/2W 5-110018
Resistor, 15K ohms, 5%, 1/2W 1-117530
Resistor, 33K ohms, 5%, 1/2W 1-115949
Potentiometer, 500 ohms, Packaged as one

+20%, 1/4W Unit under part
Potentiometer, 7K ohms, # 5-110032
+30%, 1/4W
Potentiometer, 600 ohms,
iBQ%, 1/4W Packaged as one
Potentiometer, 10K ohms, Unit under part
+30%, 1/4W # 5-110033
Potentiometer, 10K ohms, .
+30%, 1/4W
Potentiometer, 600 ohms,
+30%, 1/4W

Potentiometer, 10K ohms, +30%, 1/2W 5-110019

Capacitor, 6.8 puf, +5%, 1000V,

ceramic 5-110057
Capacitor, .068 pf, + 10%, 1000v,

paper 1-117475
Capacitor, .02 pf, * 5%, 400V, paper  1-116411

Capacitor, .01 uf, MRC, 500V, ceramic  1-114872
Capacitor, .01 uf, MRC, 500V, ceramic 1-114872
Capacitor, .01 uf, MRC,500V, ceramic 1-114872
Capacitor, .01 uf,MRC, 500V, ceramic 1-114872

Reference
Symbol

C8

D1
S1
S2
T1

P1

V1

V2

Maintenance

PARTS LIST .
Simpson
Description Part No.
Capacitor, .20 uf, +100%/-10%,
150V, electrolytic, dry 1-114105
Diode, silicon, type 1IN1695 5-110016
Switch, 3 sections, 5 positions 5-110020
Switch, 4 sections, 8 positions 5-110021
Power transformer, 117V /50-60
hertz (domestic) 5-110017
Power transformer, 220V /50-60
hertz (export version) 5-110243
Resistor, 39K + 5%, 1/2 Watt (series
resistor for pilot light used in
export model only) 1-111604
Pilot light with speed nut 1-110615
Line cord with 3 prong plug 1-110614
Cable clamp, nylon 1-110208
Tube, 12AU7, aged 3-310744
Tube socket, 9 pins 5-110015
Tube, 6ALS, aged 3-811288
Tube socket, 7 pins 5-110014
Phenolic case 3-320285
Carrying handle assembly (less
hardware) 10-861080
Knobs for switches (less set screws) 5-110063
Set screws (for knobs 5-110063) 5-110242
Knob, push-on type, for controls 5-110064
Meter Assembly 15-302312

Common test lead (ground lead) ass’y 10-830149
DC, AC/OHMS Probe #0150 10-830150
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M=1000,000 OHMS
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LAST TRANSFORMER [5 T1
|

LAST TUBE IS v2

RESISTORS: R1, RS, R10, R13 § R14 ARE i WATT.
ALL OTHER RESISTORS ARE Y2 WATT.
R34 -RED KNOB
R35-TAN KNOB_
R36, R37, R38 4 R33 PACKAGED AS ONE UNIT:
R36 - WHITE KNOB
R37 - TAN KNOB
R38 - RED KNOB
R39 — BLUE KNOB

S1 IN "OFF" AND S2 IN "0.5VDC" POSITION.

ALL CAPACITANCES IN MFD UNLESS
OTHERWISE NOTED.

FIGURE 3. SCHEMATIC DIAGRAM, SIMPSON VTVM MODEL 312



SECTION V
APPLICATIONS

The high input resistance and wide frequency range of the
Simpscn Vacuum Tube Voltmeter Model 312, permits it to
be used in many applications where a voltmeter of lower
sensitivity or narrower frequency range would result in ex-
cessive circuit loading. DC voltages as low as a few milli-
volts can be measured accurately due to the sensitivebridge
circuit with the 0.5 volt range. Resistances of conductors
as well as insulators can be measured on the 7 resistance
ranges contained in the Model 312. The following sugges-
tions are only a few of the uses for which the Simpson
Model 312 will be found to be a superior instrument.

MEASURING LOW CATHODE AND TRANSISTOR
BASE/EMITTER VOLTAGES

Bias voltages of input stages, I. F. amplifiers, special
types of feedback amplifiers and transistorized circuits are
usually low. The low DC ranges of the Model 312 permits
accurate measurements of these low voltages.

MEASURING PLATE VOLTAGES

Inaccurate readings of plate voltage often result when a
low resistance voltmeter is used, especially in the case of
tube circuits employing high value plate resistors. Such
voltages can be accurately measured with the Simpson
Model 312 because its very high input resistance on all
DC ranges will have negligible loading effect.

PHASE INVERTER BALANCE

The two sections of a phase inverter circuit may be checked
for balance with the Simpson Model 312. With an audio sig-
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nal generator connected to the input of the audio amplifier,
the voltages at the grids and plates may be measured. Simi-
larly, the plate and cathode output voltages of a phase
splitter circuit can be measured and compared.

MEASURING STAGE GAIN

The Model 312 is suited for measuring amplifier stage gain.
Apply the output of a signal generator to the amplifier in-
put, measure and compare the input and output signal for
each stage or complete amplifier. The ratio of voltage
between the output and the input, represents the stage gain
or overall gain respectively.

When checking the output signal in a plate circuit with a
high load resistor, it is recommended that a capacitor of
approximately 0.05uf be connected between the point under
test and the probe tip of the Model 312. This capacitor will
block the DC component of the signal and allow the AC
signal only to be connected to the input of the instrument,

thereby reducing the loading effect on the circuit under
test.

MEASURING AGC VOLTAGE

Automatic Gain Control circuits develop small voltage
values across a high resistance circuit. A low resistance
placed in parallel with the AGC circuit will reduce this
voltage. For this reason only a voltmeter with a high input
resistance can be used to measure the voltage present. The
input resistance of the Model 312 is as high as 16 megohms
and it may be placed across any such AGC circuit to meas-
ure AGC voltages.
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MEASURING OSCILLATOR GRID-BIAS

The negative voltage developed on the grid while an oscil-
lator is operating may be measured with the Model 312 on
one of its DC ranges without loading effect on oscillator
circuit. A small DC voltage measured on the grid of an
oscillator tube is proportional to the amplitude of the oscil-
lation, thus the output of a local oscillator may be checked
throughout its tuning range.

DISCRIMINATOR ADJUSTMENT

The zero center mark on the dial of the Model 312 permits
easy adjustment of a discriminator stage. With the probe
input connected across the discriminator load resistors and
the instrument set up for zero center on a +DC volt range,
discriminator balance will be shown when the meter pointer
is at the zero center mark. Any unbalance in the discrimi-
nator will cause the pointer to be deflected to the right or
to the left of the zero center mark.

FM ALIGNMENT

By connecting the Model 312 across the first limiter grid
leak resistor, a reading will be obtained for FM alignment
purposes. Adjust the circuits for a maximum indication.
Follow the receiver manufacturer’s instructions for the ex-
act procedure as it applies to his particular receiver.

MEASURING NON-SYMMETRICAL WAVE SIGNALS

For trouble shooting in TV receivers or in other devices
which contain complex wave forms, the Model 312 is a very
useful instrument. The peak-to-peak values of the complex
or non-symmetrical waves are usually specified on the TV

schematic diagrams and can be checked and read directly
on the red scales of the Model 312.

26

Applications

SIGNAL TRACING

The Model 312 is very useful for signal tracing or for ex-
amining a radio circuit at various points in audio or radio
frequency circuits. Its low capacity accessory high fre-
quency probe permits its use in high frequency circuits
such as are present in FM and TV receivers.

FORWARD AND REVERSE RECTIFIER RESISTANCES

The resistance of copper oxide, germanium, silicon, sele -
nium, and crystal rectifiers can normally be measured in
both directions. However, the resistance should be quite
small in one direction (for forward polarity) and very large
in the opposite direction. Use the Model 312 ohmmeter cir-
cuit to determine that there is a large difference between
the resistances in the two directions. If the polarity of a
semiconductor must be determined, switch the test leads of
the Model 312 to the semiconductor until the lowest resist-
ance indication is obtained. This is then forward polarity
of the semiconductor and the electrode to which the probe
tip is connected is the anode of the semiconductor. When
the resistance of a semiconductor is measured in the back-
ward direction (relatively largest resistance indication),
then the electrode to which the probe tip is connected is
the cathode of the semiconductor.

COUPLING AND BY-PASS CAPACITORS

a. In RC coupled circuit one end of the capacitor usually
has positive plate potential whereas the other end is
connected to the grid of the following tube. To identify
leaky coupling capacitor without disconnecting them,
place the Model 312 on one of its DC voltage ranges
and connect it across the grid resistor. If the voltage
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on the socket grid pin is positive remove the tube from
the socket. If positive voltage still appears after the
tube is removed a leaky coupling capacitor is indicated.
But when the positive voltage checked on the socket
grid pin disappears after the tube is removed from
socket, the source of the positive voltage may be a
gassy tube.

To identify an open By-Pass or coupling capacitor, set
the Model 312 on an AC range and measure the AC volt-
age at each side of the capacitor in its circuit. When a
normal frequency is applied through the circuit, an open
capacitor will show a normal or high input voltage, but
little or no output voltage. In cases where one lead of
the By-Pass capacitor is connected directly to the
chassis or ground potential this method to identify an
open capacitor can be used also, but after the capacitor
lead is disconnected from the chassis.

To identify a shorted capacitor, isolate it from its cir-
cuit by removing either of its leads. Then set the Model
312 for OHMS measurements on a high range (set on a
medium ohm range for checking electrolytics) and meas-
ure resistance of the capacitor. The meter will show a
sudden drop towards zero when the test leads are first
connected to the capacitor. This pointer indication is
normal; the current flowing from the ohmmeter circuit
starts the charging of the capacitor. The pointer then
falls below the full scale indication and its return time
is closely proportional to the magnitude of the capaci-
tance. After a while the pointer should return to the
scale point of infinite resistance (full scale). Low
capacitor resistance indicates poor dielectric insulation

Applications

or a shorted capacitor. A resistance reading of an elec-
trolytic capacitor may be only a few hundred kilo-ohms
or even less depending on the capacitance value and
construction.

When checking electrolytic type capacitors connect the
ground lead of the Model 312 to the negative terminal
and the probe tip to the positive terminal of the capacitor.

SECTION VI
ACCESSORY PROBES

HIGH FREQUENCY PROBE

GENERAL DESCRIPTION

Frequency Response 10 Kilohertz to 250 Megahertz
within 1DB

Probe Input Capacitance 2pupf

Voltage Range 110 volts peak-to-peak
(maximum)

Probe Accuracy +3% of full scale

Reading RMS or P-P value of sine wave

Maximum Input Input capacitor rated at 500
volts peak

The High Frequency Probe, part number 0152, for the Simp-
son Model 312 is designed primarily to measure voltages,
at frequencies above the range of the regular DC, AC/OHMS
probe furnished with the tester. The cable terminates with
the same type of connecting plug.

The crystal diode contained within the probe body rectifies
the voltage under test, charging the 680 uuf capacitor pro-
portional to the positive peak value. This direct current is
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Accessory Probes

then fed through the 7 Meg. resistor and into the DC input
of the instrument circuit where it is read directly on the
meter scale in RMS or P-P Value.

[t is important to note that the probe circuit works as a
peak detector and responds only to the positive peak value
of the signal under test.

OPERATING INSTRUCTIONS

Connect the cable plug on the end of the cord to the Model
312 VTVM input connector. Set the circuit selector switch
on Model 312 to —DC, and the range switch to the desired
range. Connect the probe;s ground lead alligator clip to
ground adjacent to the point of measurement, and touch the
tip of the probe to the point being measured.

Read either RMS or P-P scale on the Model 312 VTVM for
the corresponding desired range, while checking sine wave
amplitudes. When checking the signals of unsymmetrical
wave shapes convert meter reading to positive peak reading
by dividing the reading on P-P scale by 2.

D.C. HIGH YOLTAGE PROBE
CAUTION

WHEN MEASURING HIGH VOLTAGES, FIRST TURN OFF
POWER IN THE CIRCUIT TO BE MEASURED AND DIS-
CHARGE ALL CAPACITORS. CONNECT THE GROUND
TEST LEAD AND THE PROBE TO THE CIRCUIT AND
THEN TURN ON CIRCUIT POWER. DO NOT TOUCH
PROBE OR LEADS WHILE POWER IS ON. TURN OFF
POWER AND DISCHARGE CAPACITORS BEFORE PROBES
ARE DISCONNECTED OR MOVED.
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GENERAL DESCRIPTION

Accessory probe, part number 0155, is available for use in
high DC voltage measurements.

The probe body is made of high temperature polystyrene.
A shielded cable and internal probe shield are used to pro-
tect the operator from any possible flash-over and to ground
any electrostatic charges that might accumulate on the
probe body. The internal shield and cable shield are con-
nected to chassis ground, through the cable plug to the
grounded shell of the Model 312 input connector. The probe
has a multiplier resistor which will increase the instrument
ranges to 100 times the value marked on the front panel.

Accuracy: Probe resistance 2%
Total input resistance

(Probe plus VTVM Model 312)
Maximum Voltage allowable

1600 Megohms
30,000 Volts D.C.

OFERATING INSTRUCTIONS

Take precaution as stated under **CAUTION NOTES’ on
the instruction sheet of the High Voltage Probe, part num-

ber 0155.

Connect the clip of the ground test lead from the Model 312
to the chassis of the circuit to be measured. Connect the
cable plug of the high voltage multiplier probe to the input
connector of the Model 312. Proceed as for ordinary DC volt-
age measurements, with ranges equal to 100 times the range
switch position marking.
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Accessory Probes

Range Switch

Position

0.5 VDC 0-50
1.5V 0-150

5 V 0-500

15 Vv 0-1,500
SO0V 0-5,000
150 Vv 0-15,000
500 V *0-30,000

Volts
Volts
Volts
Volts
Volts
Volts
Volts

Instrument Ranges With
Accessory H.V . Probe

DC
DC
DC
DC
DC
DC
DC

*30,000 Volts DC is the maximum allowable voltage for
safe operation; do not apply voltages as high as those
which would cause the meter indication higher than **30”
on the 50V scale while the Range switch is set to 500 V

position.

ACCESSORY PROBES
High Frequency (RF) Probe ... ... 00152
High Voltage (30 kV) Probe ... 00151

_CARRYING CASES

Sponge-Lined

PROTECT YOUR INSTRUMENT! YOUR LOCAL ELEC-
TRONIC DISTRIBUTOR STOCKS SIMPSON CARRYING

CASES FOR "OFF THE SHELF” DELIVERY
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Vinyl Carrying Case_...... 00577

Carrying Case .._............. 01565

.

SIMPSON ELECTRIC COMPANY

853 Dundee Avenue, Elgin, lllinois 60120 — Phone: (312) 695-1121

AUTHORIZED SERVICE CENTERS

*Authorized Parts Sales & Repair Service Only

“*Authorized Parts, General Test Equipment

& Panel Instrument Sales & Service

+ Same Service As (**) Above Plus
Authorized Panel Instrument Modification

[J Additionally Authorized for Service on Recorders,
Controllers, Digital Products and Lab Portables

ALABAMA, MOBILE 36617

“* Brownell Electro Inc.

3450 Armour Drive
Tel. (205) 479-5405

* ALASKA, ANCHORAGE 99501

.

.

.

H

[m]

Yukon Radio Supply Inc.
3222 Commercial Drive
P.O. Box 406

Tel. (907) 277-1497

ALASKA, ANCHORAGE 99500
R.M. Zook & Associates

1710 E. 27th Avenue

Tel. (907) 272-6917

ALASKA, FAIRBANKS 99701
Yukon Radio Supply Inc.

1112 Cushman Street

Tel. (907) 452-1011

ARIZONA, PHOENIX 85034

* Metermaster, Inc.

2633 E. Buckeye
Tel. (602) 273-7331

CALIFORNIA, GLENDALE 91201
R.V. Weatherford Company

6921 San Fernando Road

Tel. (213) 849-3451

* CALIFORNIA, LOS ANGELES 90040

[

-

H

Metermaster, Inc.
5646 Jillson Street
Tel. (213) 685-4340

CALIFORNIA, PALO ALTO 94303
Metermaster, Inc.

3995 E. Bayshore Road

Tel. (415) 968-0313

CALIFORNIA, SAN DIEGO 92123
Metermaster/San Diego
8797,Balboa Avenue

Tel. (714) 278-2112

CALIFORNIA, SAN FRANCISCO 94105
Pacific Electrical Inst.

111 Main Street

Tel. (415) 421-7185

-

COLORADO, DENVER 80223

* Meter Master Instrument Corp.

1165 S. Cherokee
Tel. (303) 722-5766

CONNECTICUT, MIDDLETOWN 06457

** The Mancib Company

Randolph Road and Coe
Tel. (203) 347-5629

* FLORIDA, FT. LAUDERDALE 33308

.
H

A&M Instrument Inc.
4257 N.E. 6th Avenue
Tel. (305) 565-2579

FLORIDA, MIAMI 33136
Florida Precision Instrument Co.
800 N.W. 7th Avenue

Tel. (305) 374-1731

* FLORIDA, ORLANDO 32806

a

Brownell Electro Inc.
307-27th Street Box 8945
Tel. (305) 843-6770

* GEORGIA, HAPEVILLE 30054

.
H

Brownell Electro Inc.
P.O. Box 82760
Tel. (404) 762-5181

HAWAIIL, HONOLULU 96819
Electronic Measurement Corp.
2979 Ualena Street

Tel. (808) 847-1138

HAWAII, HONOLULU 96819
Kems Incorporated

239 Puuhale Road

Tel. (808) 847-1395

* ILLINOIS, CHICAGO 60648
** A&M Instrument Inc.

6251 W. Touhy
Tel. (312) 774-3500

* ILLINOIS, ELK GROVE VILLAGE 60007

H

Metermaster Inc.
121 Gordon Street
Tel. (312) 593-8650
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* ILLINOIS, OAK PARK 60302
** Pacific Indicator Company
[J 6603 W. North Avenue

Tel. (312) 261-1330

INDIANA, EVANSVILLE 47712
** Electro-Lab Services Inc.

510 Williams Road

Tel. (812) 423-5211

KANSAS, SHAWNEE MISSION 66205
** Sturtz Instrument

4705 Mission Road

Tel. (913) 236-4705

KANSAS, WICHITA 67211
Main Electronics Inc.

225 Ida

Tel. (316) 267-3581

H

.

LOUISIANA, NEW ORLEANS 70115
Industrial Instrument Works

[J 3305 Tchoupitoulas Street

Tel. (504) 895-5621

* MARYLAND, ELKRIDGE 21227
** Sunshine Scientific Instruments Inc.
T 5800 Main Street

Tel. (301) 796-5600

* MARYLAND, SAVAGE 20863
** Instrument Specialties Inc.
0 Div. of Pyttronic Industries
8220 Welimoor Court
Tel. (301) 792-7000

* MARYLAND, TIMONIUM 21093
** E.LL. Instruments Inc.
0 1830 York Road

Tel. (301) 252-1260

* MASS., BURLINGTON 01803

** The Mancib Company

[0 Middlesex Turnpike at “A”
Tel. (617) 272-9450

* MICHIGAN, FERNDALE 48220
** Ram Meter Inc.
O 1100 Hilton Road

Tel. (313) 547-1000

* MINN., MINNEAPOLIS 55427

** Instrumentation Services Inc.

0O 957 Winnetka Avenue North
Tel. (612) 544-8916

* MISSOURI, ST. LOUIS 63143
Scherrer Instruments Inc.
3 7170 Manchester

Tel. (314) 644-5362

MONTANA, BILLINGS 59102

** Indust. Electronics & Automation Co.
2442 Grand Avenue
Tel. (406) 656-1313

.

.
H

.

.

.

NEW JERSEY, BELLEVILLE 07109
Marshall Instruments Inc.

236 Washington Avenue

Tel. (201) 751-1190

NEW JERSEY, SO. PLAINFIELD 07080
Brownell Electro Inc.

500 Hadley Road

Tel. (201) 753-4600

NEW YORK, BUFFALO 14216
Trott Electronics Inc.

932 Hertel Avenue

Tel. (716) 876-0880

NEW YORK, ROCKVILLE CTR. 11571
A&M Instrument Inc.

5 Nassau Street

Tel. (516) 678-6960

NEW YORK, NEW YORK 10011
Brownell Electro Inc.

85th Tenth Avenue

Tel. (212) 675-2400

NEW YORK, NEW YORK 10013
Nilsson Electrical Laboratory Inc.
103 Lafayette Street
Tel. (212) 925-1730

NEW YORK, SYRACUSE 13215
Syracuse Instrument Lab.

4895 South Avenue

Tel. (315) 492-1651

NEW YORK, VESTAL 13850
Compton Industries
413 Commerce Way
Tel. (607) 729-9221

NO. CAROLINA, CHARLOTTE 28214
Brownell Electro Inc.

5141 Belhaven Blvd. Box No. 8291
Tel. (704) 394-4341

NORTH CAROLINA, RALEIGH 27603
Douglas Instruments Inc.

605-07 West South St.

Tel. (919) 832-8536

OHIO, CLEVELAND 44105
Pioneer/Cleveland Inst. Lab

Div. of Pioneer-Standard Elect. Inc.
4800 East 131st Street

Tel. (216) 587-3600

OHIO, CLEVELAND 44135
Weschier Electric Corp.
4250 West 130th Street
Tel. (216) 251-4609

OHIO, COLUMBUS 43219
Contronics Inc.

2629 Johnstown Road

Tel. (614) 471-6466

(]

OHIO, DAYTON 45404
Pioneer/Dayton Div. of
Pioneer-Standard Elect. Inc.
1900 Troy Street

Tel. (513) 236-9900

OKLAHOMA, OKLAHOMA CITY 73107
Huston Laboratories Inc.

536 No. Pennsylvania

Tel. (405) 235-5469

OKLAHOMA, TULSA 74120
Agra Engineering Company
551 S. Quaker Avenue

Tel. (913) 584-4235

OREGON, PORTLAND 97217
Westcon Inc.

1910 N. Killingsworth St.

Tel. (503) 285-6629

PA., PHILADELPHIA 19115

“ Sunshine Scientific Instruments Inc.

1810 Grant Avenue
Tel. (215) 673-5600

* PA., PITTSBURGH 15222
* Cameradio Company

2801 Liberty Avenue
Tel. (412) 288-2600

PA., PITTSBURGH 15221

* ELL. Instruments Inc

1844 Ardmore Blvd.
Tel. (412) 731-5230

* TENNESSEE, MEMPHIS 38112

* Brownell Electro Inc.

3053 Tranquility Drive
Tel. (794) 332-9254

TENNESSEE, MEMPHIS 38104

* Instrument Repair Service

1374 Overton Park Avenue
Tel. (901) 278-0762

* TENNESSEE, NASHVILLE 37210

Brownell Electro Inc.
1050 Acorn Drive
Tel (615) 889-8230

TEXAS, DALLAS 75220
Ultra Instrument Lab Inc.
9995 Monroe

Tel. (214) 357-0297

.
:

.
H

]

.

.

.
:

TEXAS, EL PASO 79901
Border Electronics

1704 E. Paisano Drive
Tel. (915) 532-2524

TEXAS, GARLAND 75040
Metermaster Inc.

2815 National Drive

Tel. (214) 271-2471

TEXAS, HOUSTON 77006
Electrical Instrument &
Meter Co. (EIMCO)

1424 Westheimer

Tel. (713) 526-6871 & 72

TEXAS, ODESSA 79760

Meter Service & Supply Company
2127 Kermit Hwy. P.O. Box 2373
Tel. (915) 332-0565

VIRGINIA, ALEXANDRIA 22314
E.LL. Instruments Inc.

Shirly Hwy. at Edsall Rd.

Tel. {703) 354-4330

VIRGINIA, RICHMOND 23229
Instrument Technical Reps.
1003 Starling Drive

Tel. (804) 288-7198

' WASHINGTON, SEATTLE 98105

=]

.

* Eicher-Richards Company

2727 N.E. Blakeley Street
Tel {206) 523-7888

WASHINGTON, SEATTLE 98119
The Instrument Lab Inc.

932 Elliott Avenue West

Tel. (206) 283-5850

WASHINGTON, SPOKANE 99202
Industrial Instrument Supply Company
E. 2121 Riverside

Tel. (509) 534-9353

WISC., MILWAUKEE 53202
The Electro-Mechano Company
241 East Erie Street

Tel. (414) 272-4050
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YWarranty

SIMPSON ELECTRIC COMPANY warrants each instru-
ment and other articles of equipment manufactured by it to
be free from defects in material and workmanship under
normal use and service, its obligation under this warranty
being limited to making good at its factory any instrument
or other article of equipment which shall within 90 days
after delivery of such instrument or other article of equip-
ment to the original purchaser be returned intact to it, or
to one of its authorized service stations, with transportation
charges prepaid, and which its examination shall disclose
to its satisfaction to have been thus defective; this warranty
being expressly in lieu of all other warranties expressed or
implied and of all other obligations or liabilities on its part,
and SIMPSON ELECTRIC COMPANY neither assumes
nor authorizes any other persons to assume for it any other
liability in connection with the sale of its products.

‘I'his warranty shall not apply to any instrument or other
article of equipment which shall have been repaired or
altered outside the SIMPSON ELECTRIC COMPANY
factory or authorized service stations, nor which has been
subject to misuse, negligence or accident, incorrect wiring
by others, or installation or use not in accord with instruc-
tions furnished by the manufacturer.

] KATY INDUSTRIES

ALK

[ 0n et THAT STAY ACCURATE

ELECTRIC COMPANY

853 Dundee Ave., Elgin, Iilinois 60120 Phone: (312) 695-1121

IN CANADA:  Bach-Simpson, Ltd., London, Ontario FECTRICA EOUIPMENT
IN ENGLAND: Bach-Simpson (U.K.) Limited, Wadebridge, Cornwall Ao

IN INDIA: Simpson Private, Ltd., House, Bombay-Agra Road, Vikhroli, Bombay




