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1.2

1.3

1.4

SECTION I
GENERAL DESCRIPTION

Purpose of Equipment

The purpose of the Type 800-A Vacuum Tube Voltmeter is to measure
direct and alternating voltage, direct current, and d.c resistance.
The instrument is characterized by its wide operating range in both
amplitude and frequency. Accuracy of measurement is assured by the
use of precision components and liberal use of inverse feedback.

The instrument is available as a single unit in a cabinet, Type 800-
A.

Purpose of Instruction Manual

The purpose of this Instruction Manual is to familiarize the operator
with the operating procedure, theory of operation, maintenance, and
any special procedures of techniques which might aid in the use of
the instrument.
Equipment Supplied
Type 800-A (Cabinet Mounted):

Dimensions: 9" high x 7" wide x 7" deep

Weight: (including cabinet) 11 3 pounds

D. C. Probe

A. C. Probe

A 6-foot power cord

Spare Fuse
Specifications

1.4.1 D. C. Voltage Ranges:
Full scale ranges of .1, .3, 1, 3, 10, 30, 100, 300, and 1000
volts are provided.

1.4.2 A. C. Voltage Ranges
Full scale ranges of .1, .3, 1, 3, 10, 30, 100, and 300 volts
(rms) are provided. The meter scale is calibrated using a

sine wave.



1.4‘03

1.4‘04‘

1.4‘05

1.4‘06

1.4‘07

The reading for a complex wave is therefore approximately
.707 of the peak value.

Resistance Ranges:

The meter scale is calibrated in resistance over a range from
.2 ohm to 500 ohm with multiplying factors of .1, 1, 10, 100,
and 100, 104, 105, 106 and 107. Resistances may therefore be
measured in overlapping ranges from .02 ohms to 5000 megohms.
Current Ranges:
Full scale ranges of .001 ua, .01 ua, 1 ua, 10ua, 1ima, 10ma,
and 100ma direct current are provided. The full scale
voltage drop on any range is 100 mv.
Accuracy:
D. C. Volts = 27 of full scale for 1.0 v range and higher
+ 37 of full scale for .1 amnd .3 v ranges.
A.C. Volts (Sine Wave) + 37 of full scale for 1.0v
(Low Frequency)ranges and higher
+ 57 of full scale for .1 and
.3 v ranges
27 of full scale for .1 us and higher
37 of full scale for .001 us and .01
us ranges

Current (D.C.)

I+

I+

Frequency Response:

The response of the A. C, voltage probe is given by the
family of curves shown in Section 5.2.
Input Impedance:

D. C. Volts: The input resistance is 100 megohms on all
ranges.

A. C. Volts: The input capacitance is 5 uuf (nominal). The
input resistance is 10 megohms (nominal) at low frequency
becoming somewhat lower as frequency increases.

Current (D.C.): The input resistance is such that the input

2



1.5

voltage drop is 100 mv. Full scale on all ranges.

Resistance: The voltage is applied to the resistor to be
measured does not exceed .1 v d.c.

1.4.8 Line Voltage Stability:

The meter indication does not vary by more than + 1.07 for a
line voltage variation from 95 to 130 volts for any d.c.
voltage, current, or resistance range.

1.4.9 Power Supply:

105-125 volts, 60 cycles, self-contained power supply
requiring approximately 25 watts.

1.4.10 Tubes:

5751
12AY7
9006
6X4

O N © JEE S §

Identification of Controls

1.5.1

1.5.2

1.503

SELECTOR Switch:

This switch controls the selection of the proper circuitry to
measure direct voltage of either polarity with respect to the
common ground connection, alternating voltage, resistance, and
direct current of either polarity with respect to common
ground.

RANGE Switchs:

This switch allows the selection of the appropriate range for
each of the above mentioned measurements.

AC ZERO:

This control allows the zero adjustment of the meter for a.c.
voltage measurement and should be made with the a.c. voltage
probe connected to common ground. The adjustment should be
made on the



1.504‘

1.505

1.506

.1 v a.c. voltage range. Its setting is independent of the
setting of the DC ZERO.

DC ZERO:

This control allows the zero adjustment of the meter for the
measurement of direct voltage, resistance, and direct current.
This setting may be made on any resistance and current range or
on the .1 V direct voltage range with the appropriate probe
connected to common ground. Its setting is independent of the
setting of AC ZERO.

OHMS ADJUST:

This control allows the adjustment of the meter to full scale
with the selector switch in the Q position. The adjustment
should be made with the Q-I probe open-circuited.

LINE Switch:

The power switch for the instrument is included on the SELECTOR
SWITCH. The extreme counter-clockwise position of the switch
disconnects one side of the power line.



SECTION II

OPERATING INSTRUCTIONS

General Operating Procedure

2.1.1

2.1.2

The Type 800-A is ready for immediate use when received. Make
sure all accessories have been removed from the packing box and
examine the instrument for any damage which may have occurred
in shipment. If the instrument has been damaged in shipment,
refer to Section 5.3 "Material Damaged in Shipment".

Connect the instrument to a 115 v, 60 cycle, a.c. power line
and turn the SELECTOR switch from the OFF position to any
operating position. 1In general, allow an initial 5 minute
"warm-up"' period. If operation is desired on the two most
sensitive ranges, allow a 20 minute "warm-up" period.

The measurement of direct voltage is made using the COMMON test
lead and the D. C. V. probe with the SELECTOR switch in the -V
or +V position, depending on the polarity of the voltage to be
measured. These markings indicate the conventional sigh of
measured voltage with respect to the common ground connection.
The DC ZERO adjustment should be made on the .1 v range with
the leads connected together. The zero adjustment does not
have to be readjusted as the RANGE switch is change.

Adjustment of the zero is usually not required if the .1 v and
the .3 v ranges are not being used.

CAUTION: The cabinet and A.C. probe housing are at the same
potential is the COMMON test lead. Do not commect to high
potential.



2.1.4 The measurement of altermating voltage is made using the COMMON

2.1.5

2.1.6

test lead and the A. C. probe with the SELECTOR SWITCH in the
a. c. position. The AC ZERO adjustment should be made on the
.1 v range with the A.C. probe connected to the COMMON lead.
The zero adjustment does not have to be readjusted as the RANGE
switch is changed. Adjustment of the zero is usually not
required if the .1 v and .3 v ranges are not being used. The
DC and AC ZERO adjustments are independent. For high
frequencies, the short ground clip attached to the probe should
be used instead of the COMMON test lead.

CAUTION: The cabinet and A.C. probe housing are at the same
potential is the COMMON test lead. Do not commect to high
potential.

The measurement of resistance is made using the COMMON test
lead and the I-Q probe with the SELECTOR switch in the -I or +I
position, depending on the polarity of the current to be
measured. These markings indicate the conventional direction
of current flow into the I-Q probe. The DC ZERO adjustment
should be made with the input leads connected together. An
initial 29 minute "warm-up" period is desirable.

The measurement of direct current is made using the COMMON test
lead and the I- probe with the SELECTOR switch in the -I or +I
position, depending on the polarity of the current to be
measured. These markings indicate the convential direction of
current flow into the I- probe. The DC ZERO adjustment should
be made with the input leads connected together. An initial 20
minute "warm-up" period is desirable.



CAUTION: The cabinet and A.C. probe housing are at the same
potential is the COMMON test lead. Do not commect to high
potential. This means that current must be measured in a low

potential (preferably grounded) section of the circuit under

test.

2.2 Special Operating Instructions

2.2.1

The DC ZERO control for the Type 800-A operates on an absolute
basis. It inserts a fixed voltage (depending upon its setting)
into the measuring circuit in an additive manmner. It therefore
has its major effect on the low full scale voltage ranges with
decreasing effect on the 1.0 full scale range and higher, where
is use is rarely necessary.

The AC ZERO control for the Type 800-A operates similarly to
the DC ZERO (see 2.2.1 above).

For measurement of very low resistance, the Type 800-A on the
X.1 range will show a low resistance reading rather than zero
for the usual setting of the DC ZERO. This is due to the
finite low resistance of the external measuring leads and
internal connections. This may be compensated for by resetting
the DC ZERO on this range with the input leads solidly
connected together.

Similarly, for the measurement of very high resistance, the
Type 800-A on the X10M range will show a high resistance
reading rather than infinity for the usual setting of the OHMS
ADJUST control. This is due to internal and external leakage
and may be compensated for by resetting the OHMS ADJUST on this
range with the input leads isolated from one another.



2.3

General Operating Techniques

2.3.1

2.3.2

2.303

2.3'4‘

The Type 800-A is to a large extent self-protecting in case of
mild or severe overload. This is particularly true on any of
the voltage ranges. Resistor overload or burn-out will occur,
however, if appreciable voltage from a low impedance source is
inadvertently applies to the current probe with the range
switch in the low-current positionmns.

If any of the probe tips is handled by the operator, thus
injecting relatively large "pick-up" voltages into the
measuring system, erratic behavior of the meter will result,
particularly on the low ranges. No permanent damage will be
done because of the self-protective feature.

To avoid excessive "wear and tear" on the indicating meter, it
is suggested that the RANGE switch be set to a range above the
lowest two whenever the SELECTOR switch is operated.

If at any time the meter cannot be set to zero using the
appropriate ZERO control, the intermnal coarse zero controls
must be readjusted according to the instructions in Section IV
of this manual. This in general will be necessary as the
instrument ages, or, if tube changes are made, or the
instrument is subject to excessive mechanical shock.



SECTION III

THEORY OF OPERATION

3.1 Detailed Description

3.1.1 Basic Measuring Circuit:

The conventional d. c. voltmeter consists of a moving-coil
current meter in series with a precision resistor usually
referred to as a multiplier resistance. In this system the
applied voltage necessary to cause a full-scale deflection of
the meter is simply give by E = IR where I is the full scale
current of the current meter and R is the sum of the resistance
of the precision resistor and the current meter. The accuracy
of this system is good, principally because of its simplicity.

In the above system the current necessary to actuate the meter
must be supplied by the source of the voltage being measured,
resulting in disturbance of that source. In a portable
voltmeter the maximum practical sensitivity is of the order of
20,000 Q per volt or a current of the order of 50 ua is
necessary.

A vacuum tube volitmeter can be devised to make full use of the
inherent accuracy of the basic voltmeter by interposing a
highly degenerative amplifier between the voltage to be
measured and the conventional voltmeter. If the amplifier is
totally fed back and the loop gain is large, the amplifier
voltage gain may be very mnearly unity. The amplifier therefore
serves simply to transfer the unknown voltage at a high
impedance level to the terminals on the voltmeter a low
impedance level with negligible error. The current taken from
the source may now be a fraction of a micro-amp.

The Type 800-A is a vacuum tube voltmeter of this type with the
further improvement in that the feedback voltage is developed
across



5 Amplifier

The precision resistor alone, not including the resistance of
the current meter. The basic measuring circuit therefore has
the following appearance.

k is very nearly unity

H

n
=
:
=<}

H
n

e/R (very mearly)

The calibration therefore depends only upon the current
indication of the meter and the precision resistor R. Changes
in meter resistance due to temperature (copper wound coil) and
differences in meter resistance from one unit to another ( in
production) have no effect. It is also possible to use a
multiplier R having a value smaller than the resistance of the
meter, therefore providing lower full-scale ranges.

We have then in this basic measuring circuit a unit which
accepts an input d.c. voltage e and produces a reading I on a
d.c. microammeter which is simply related to e by multiplier
resistance R. Change of voltage range is therefore readily
accomplished by changing R (within the voltage handling
capability of the circuit). In fact, due to the large feedback
factor the measured result has a precision substantially
determined by the precision of the microammeter and multiplier,
the vacuum tube circuit not appreciably affecting the
calibration. Furthermore, this unit can easily be =zero
adjusted, has excellent stability, and demands very little

input current (of the order of 10”'' amps).

Referring to the schematic diagram of connections shown after
Section V, the basic measuring unit consists of tubes V,, V, and

10



3.1.2

Ri

e —
it

R3

Rd

R4

RT

their immediately associated circuitry.

Measurement of Direct Voltage

For the measurement of direct voltage of either polarity, the
following schematic applies:

BASIC J_
MEASURING e
UHIT a O R0 &

1T

=

i
=

oec*\ FEEDBACK AND BIAS 3 O—.N‘e“— R37

100

300

1000

"EMJ,

The resistor R, is an isolating resistor of high value contained
in a probe tip to allow the measurement of direct voltage in a
circuit also having a.c. components without introducing
undesirable shunt capacitance. R; together with R;, Rs, Rgs and
R; constitute a voltage divider. For the measurement of low
voltage (first 5 switch positions), a fixed fraction of the
input voltage is applied to the basic measuring unit, with the
particular range selected by the choice of multiplier
resistance R;y through R;,. For the four higher ranges, the
multiplier is fixed at a value R;; while the input divider has
been so proportioned that the same full-scale voltage is
applied to the basic unit for each of the desired

11



3.1.3

Input ranges.

Voltages of either polarity may be measured by simply reversing
the current meter. The input divider may be made to have a
very high (100 megs) input resistance without disturbing the
calibration because of the very high input resistance of the
measuring unit. The precision of measurement is determined
primarily by the precision of the meter, the precision of the
multiplier resistors, and the precision of the resistors making
up the input voltage divider.

Measurement of Alternating Voltages:

In this case the following schematic applies:

(n)
BASIC u J_
MEASURING —
D_.MN_ RIS =
LINIT 1 a5
3O_MM— RIE
-
AWA .;- 10_}.4“"— R3T
(=
E:
e AT
2 3 Or—h—
T 3
[=]
w
ra

R348

The alternating input voltage is rectified by V, acting as a
linear peak diode to produce negative direct voltage applied to
the divider comnsisting of R, through R; (May be the same divider
as used for d.c. voltage). This divided voltage is measured by
the basic unit in a manner similar to the employed for d.c.
voltage.

12



Since the thermionic diode V, produces an initial voltage
without signal, a second similar diode V5 is inserted in the
feedback connection to balance the effect of V,. Since the
input divider varies the effect of the initial V, diode voltage,
a similar divider is associated with V5 to balance this effect.
As is well known, the diode rectifier is non-linear at low
voltage becoming nearly linear at high voltages. For this
reason the multiplying resistors R;; through Rj;; are chosen to
yield full-scale current at each of the several full-scale
input voltages in the non-linear region. Over the higher
voltage range where operation is linear, the same input divider
may be used as for d.c. voltage. The precision of measurement
at high voltage is determined principally by the precision of
measurement of the d.c. voltage developed by the diode. 1Imn the
non-linear region the precision is reduced due to the diode.

3.1.4 Resistance Measurement:

=y
MEASURING
eT UNIT ! b& M
Ry R28 I

FEEDBACK AND BIAS

[
POWER
SUPPLY
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In this circuit, a stabilized d.c. power source furnished a
fixed voltage E which is applied to the basic measuring unit
and to the input terminals through an adjustable resistance.
If the input terminals are open circuited, the voltage E is
present at the input to the measuring unit and the part of the
multiplier resistance (Rpy) may be adjusted to yield full scale
current on the meter. If an unknown resistor is then
connected, the measured voltage e is reduced according to the

equation.
E=ER; where: R, = unknown resistance
Ry + Ry R; = standard resistance

The standard resistor R; consists of an appropriate series
connection of resistors R;o and Rys through Rs, as chosen by the
range switch. Obviously, from the above equation, the meter
may be directly calibrated in resistance with the setting of
the range switch serving as a multiplier. The precision of
measurement is consistent with the precision as d.c. voltmeter
as far as the current indication is concerned. However, due to
the non-linear relation between the resistance and current
indications the resulting precision of the resistance
measurement would have to be computed for each case. The high
input resistance of the measuring unit allows the measurement
of very high resistance without appreciable error.

3.1.5 Measurement of Current:

ETHER
g, POLARITY
M
BASIC \___j
MEASURING

LNIT AP
R27

N

FEEDSACK AND BIAS
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For the measurement of direct current, a fixed multiplier R,; is
used to fix the voltage range of the instrument. The input
current is applied to & series combination of resistors
selected from the resistor bamnk R;; and Rys through Rs,. The
resistor combinations are chosen for each range that when the
required full-scale input current for that range is flowing
through the resistor, a voltage is developed which just causes
full-scale deflection. Currents of either polarity with
respect to ground can be measured by the use of the meter
reversing switch. The precision of measurement is the same as
for d.c. voltage. Because of the inherent stability of the
basic measuring unit which allows a low full-scale voltage to
be used (.1 volt), the voltage drop across the input termimnals
is never excessive in most applications. Very small currents
(001 us full-scale) can also be measured because of the low
input current requirement of the measuring unit.

15



SECTION IV

MAINTENANCE

Routine Maintenance

Under normal conditions, the Type 800-A will give trouble free

service over long periods of time. If, however, tube changes

are made or if the instrument or its probes receive severe

mechanical shock as may occur during shipment, attention is

called to the following section.

Special Maintenance

If the instrument does not appear to be operating properly, the

trouble may fall under one of the following categories.

4.2.1

4.2.2

4.2.3

DC ZERO

Sufficient drift may occur over a period of time or
because of mechanical shock such that the zero setting of
the meter is not possible using the panel control. 1In
this case, the coarse zero-set control (Rs;) should be
readjusted. This adjustment can be made readily by
removing the small snap-cap located on the top of the
cabinet directly in back of the corresponding panel
control.

AC ZERO

Sufficient drift may occur over a period of time or
because of mechanical shock such that the zero setting of
the meter is not possible using the panel control. 1In
this case, the coarse zero-set control (Rs) should be
readjusted. This adjustment can be made readily by
removing the small snap-cap located on the top of the
cabinet directly in back of the corresponding panel
control.

Grid Current

Excessive grid current taken by V2 manifests itself by a
shift of zero setting on the lowest d.c. voltage range
when the d.c. probe

16



4.2.4

4.2.5

4"2'6

is alternately connected and disconnected to the COMMON
lead. Adjustment is readily made by means of R73 which is
made available by removing the smap-cap on the top of the
cabinet directly in back of the OHMS ADJUST panel control.
Adjustment should be made such that the reading of the
meter on the + .1 v d.c. range is not changed as the d.c.
probe is alternately connected and disconnected to the
COMMON lead. This adjustment will change the d.c. zero
setting which then must be made according to sectionms
1.5.4 or 4.2.1.

Calibration

Calibration on the d.c. voltage and current ranges should
remain within the specifications of the instrument as long
as the instrument is operative and can be zeroced. If
inoperative, on these ranges, replacement of V,, V,, and
V¢ is suggested.

AC Calibration

Calibration on the a.c. voltage ranges from .1 v to 10 v
inclusive should remain within specifications unless V; is
replaced. If this is found necessary, the full-scale
calibration of these ranges should be checked and
compensated if necessary by changing to appropriate
resistor of the set of resistors R35A through R39A which
are readily available on a terminal strip located on the
side of the instrument.

Tube Replacement

Tube replacement should be necessary in the Type 800-A
only at infrequency intervals, since all tubes except Vg
are operated at reduced heater voltage and all tubes are
operated well within their ratings.

Replacement of V,, V,, and V¢ require no special
consideration

17



With the possible exception of readjustment of grid
current and the d.c. zero as given in sections 4.2.3 and
402010

If replacement of V1 is necessary, refer to the drawing of
the a.c. probe in Section 5.2.3. Mechanical disassembly
of the a. c. probe must be carefully done by removing the
screw holding the plastic nose cap in place and removing
the Allen-head set-screw at the cable end of the probe.
The nose cap and internal assembly together with the cable
can be moved as a unit to slide V, out of the probe
housing. The new tube (Type 9006) should be prepared by
cutting off pimns 5, 6, and 7 as close to the glass
envelope as possible with a pair of diagomnal cutters. The
tube should then be inserted in the segmented socket with
pins 2, 3, and 4 making contact. The clip attached to C;
and R, is then fastened to pin 1 of the tube. The entire
assembly is then returned to the probe housing making sure
that the grounding strap from the cathode (pin 2) is
securely compressed between the plastic nose cap and the
housing.

18



SECTION V
SUPPLEMENTARY DATA
5.1 Parts List

Identification of Manufacturers;

Abbreviation Manufacturer

A. Bradley Allen Bradley Company

Allies Allies Products Corporation

Buss Bussman Manufacturing Company

c.D. Cornell-Dubilier Electric Corporation

Centralab Centralab Division of Globe Union, Inc.

c. T. S. Chicago Telephone Supply Corporation

Federal Federal Telephone and Radio Corporation

G.E. General Electric Company

Good-All Good-All Electric Manufacturing
Company

I. R. C. International Resistance Company

Marion Marion Electrical Instrument Company

Mystic Mystic Transformers

RCA Radio Corporation of America

Solar Solar Electric Company

19



COMPONENT VALUE
CAPACITORS:

Cc1 .01 UF

c2 .005 uf

c3 .01 UF

C4 .01 uf

c5 .005 uf

Ccé .005 uf

Cc9 .005 uf

C10 500 uf

Cc11 .02 uf

c12 12 uf 350 V
RESISTORS

R1 25 meg.
R2 22 meg.
R3 50 meg.
R4 17.5 meg.
R5 5.0 meg
R6 1.75 meg.
R7 .75 meg.
R9 6.8 meg.
R11 10 meg.
R12 1.0 meg.
R13 1.0 meg.

VOLTS OR

WATTS

450 V
500 Vv
450 Vv

600V

200 V

200 V

200 V

25V

200 V

+207

Yo

Y

Y2

Yo

%

Y

Y

Y2

%= =% == = = = = = = 5 =

SECTION V

COMPONENT LIST

TOLERANCE MFGR.

TYPE REMARKS

-207 +807 Centralab BC-disc Ceramic
+207 Centralab BC-disc Ceramic
-207 +807 Centralab BC-disc Ceramic
+207 Good-All COMY-6- Mylar
103-20
+207, Good-All COMY-6- Mylar
502-20
+207 Good-All COMY-6- Mylar
502-20
+207 Good-All COMY-6- Mylar
502-20
1207 c. D. BRH-255 Electrolytic
+207 Good=-All COMY-6- Mylar
203-20
Cc. D. BRH-255 Electrolytic
17 Allies APBT1
57 A. Bradley EB2265
17 Allies APBT1
17 Allies APBT1
17 Allies APSTY,
17 Allies APSTY,
17 Allies APSTY,
107, I. R. C. BTS %
107 I. R. C. BTS %
107 I. R. C. BTS %
107 I. R. C. BTS %

20



COMPONENT VALUE
R14 10 meg.
R22A 10 meg.
R22B 10 meg.
R23A 17.5 meg.
R23B 2.2 meg.
R24 470 KK
R25 470 K
R26 10 K

R27 2.0 K
R28 1.8 K
R29 500 ohms
R30 1.5K

R31 4.5 K
R32 15 K

R33 45 K

R34 150 K
R35 620 ohms
R36 3.9 K
R37 18 K
R38 62 K
R39 220 K
R40 4.7 meg.
R45 9 ohms
R46 90 ohms
R47 900 ohms
R48 9 K

Y

Y

Yo

Y

Y2

Y

Y

Y

Y2

Y

Yo

Y

Y2

%

Y5

Y

Y,

%

Y

Yo

Y2

Y

Yo

Y

VOLTS OR

= = = = = = = = = =

2= = = = = = = =% = = = = = = =

TOLERANCE

MFGR.

21

107,
17
10
17
57
107
107,
107
17
17

17
17
17
17
17
17
17
17
17
A
107
17
17
A
A

Centralab

TYPE

REMARKS

I. R. C.
Allies

A. Bradley
Allies

A. Bradley
I. R. C.
I. R. C.
I. R. C.
Allies

Allies

Allies
Allies
Allies
Allies
Allies
Allies
Allies
Allies
Allies
Allies
I. R. C.
Allies
Allies
Allies

Allies

BTS %
APSTY,
EB10610
APBT1
EB2255
BTS %
BTS %
BTS %
APSTY,

APSTY,

Model 1 Control

APSTY,

APSTY,

APSTY,

APSTY,

APSTY,

APSTY,

APSTY,

APSTY,

APSTY,

APSTY,

BTS %

APSTY,

APSTY,

APSTY,

APSTY,



COMPONENT VALUE
R49 90 K
R50 900 K
R51 9 meg
R52-52A 45 meg
R53 6.8 meg
R54 2.2 meg
R55 680 K
R56 220 K
R57 selected
R60 470 K
R61 100 K
R62 10 K
R63 270 K
R65 470 K
R66 100 K
R67 10 K
R68 270 K
R70 1 ohm
R71 100 ohm
R73 100 K
R75 1.0 ohm
1

T2

M 50 ua
Rectifier

Fuse .5 amp

VOLTS OR
WATTS
YW

Y,
Yo
1
Y2

Y

Yo

=/ = = = = = = = =

Y

W

73 |

Yo W

Y2

%

%

H 5 = =

TOLERANCE

MFGR.

A
17
A
VA
107
107,
107,
107
107

17

17
17

17
1
107,

107

17

22

Allies
Allies
Allies
Allies
I. R. C.
I. R. C.
I. R. C.
I. R. C.
I. R. C.
Selected

C. T. S.

Centralab
Allies
Allies

C. T. S.

Centralab
Allies
Allies
A Bradley

C. T. S.

I. R. C.
Solar
Mystic
Marion
Federal

Buss

TYPE REMARKS

APSTY,
APSTY,
APSTY,
APBT1
BTS %
BTS %
BTS %
BTS %
BTS %
APSTY,

X-3538 LT-2 Shaft
Control

Model 1 Control
APSTY,
APSTY,

X-3538 LT-2 Shaft
Control

Model 1Control
APSTY,
APSTY,
HB1011

X-3538 LT-2 Shaft
Control

BW-2
30488
TRP-41
MRDS-19
1016

3AG



VOLTS OR
WATTS

COMPONENT VALUE

S1

S2

Pilot Lamp .15 amp
TUBES:

V1

Ve

V4

V5

V6

TOLERANCE

MFGR.

23

Centralab

Centralabd

G. E.

R.C.A.

R.C.A.

R.C. A.

R. C. A.

R. C. A.

TYPE REMARKS

SRW-128

SRW-129

47

9006

5751

12AT7

9006

6X4



5.3 Material Damaged in Shipment

Address correspondence to:
ACTON LABORATORIES, INCORPORATED
SERVICE DEPARTMENT
531 MAIN STREET
ACTON, MASSACHUSETTS
Telephone: Colonial 3-7756

If, upon receipt of your instrument, the packing case shows evidence of
damage, or if upon unpacking, damage is found which appears to have been
caused by shipment, do not unpack or discard any of the packing. Notify
immediately the local office of the carrier and request the they inspect
the damage. Also notify Acton Laboratories, Inc., of the type number,
serial number, extent and type of damage, our invoice number, carrier’s
number, date received, and any other pertinent information so that we may
contact our local carrier office in order to facilitate a speedy settlement
of any Claim.

5.4 Warranty

Acton Laboratories, Incorporated, warrants that each instrument shipped is
in accordance with all published specifications. Any deviation from those
specifications of defects or workmanship or material will be corrected by
Acton Laboratories, Incorporated, provided the instrument has been properly
used under normal operating conditions. This warranty is in effect for one
year from delivery date except for failures attributable the tubes, fuses,
or batteries after 90 days from the above date. Acton Laboratories,
Incorporated, will be the sole judge of the validity of all claims.

All returns made under the warranty must be authorized in writing by Acto
Laboratories, Incorporated. Such authorization will be given only upon



receipt of information concerning type, serial number, and the defect
claimed. Return shipments must be prepaid, except returns authorized
within thirty days form the date of the warranty, in which case Railway
Express Collect will be authorized. All rework done under this warranty
will be reshipped from our plant Railway Express Prepaid.

Acton Laboratories, Incorporated, will not be held responsible or assume
any expense or liability for damage or loss in shipment, loss of profit, or
any other damages or claims not herein specifically provided for.
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1)1 Paoposa of Equipmeni :
|

The ruresss ol the Type BOO-£ Vacuom Tube Voltmster is o messurs direct --nd

gltemstiog voltage, dirsot corrent, ehd d.o- recistonces

'. ;in:rl:hmt. ia

uhumtg:-iﬂnﬂ by ita wide opersting vangs in both wﬁtﬂ !‘bqu«.

Apcaracy of manmmrement Le- sspgred by the use of pm oon

iibaral nse of Enverss fesdhatk,

I

I

The instrument ir available as 4 alngle Wit in a cdbinat, Type HOO-A-

142 Purpose nf lostruotion Harusl |

The purposs of this Instroctiss Menusl 33 to familiarizs the ok

the operating procedove, theary of operdidon, maintansznce,

B e Rqubjient Huppdiad
tggpia BOO A4 (csbiret mounted)s |

Pimensionss 9" high % 7% wide x 7% deep

Dy C. Probe PR -

As €5 Probe | ' G

K 6-£oot pover sard '
E Spare Fuss
. Lk Specifications i

S dslinl g._'g_t __mm: L

!‘ﬂlwﬁm

517 procedires oF teshnigues which might 2id in the uss of the instr

1
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1.4.3

1. 4.k

1.h.5

1.L4.6

1.!‘#?

Che veading for & complex wave is thercfore approximately .707 of
the peck value.

Hesistance Ranpes:

The meter secsle is calibrated in resistance ovor 'rl renge from

2 ohm to 50C ohm with multiplying factors of .1, 1, 10, 100 and
1000, 104, 105, 106 end 107. Resistances may tharefore be mesn=
sured in overlspping ranges from .02 chms Lo 5000 megohms.

Current. Ranres:

Full scele renges of ,O0L wa, .01 na, 1 wa, 10 ua, 100 va
1l ma, 10 ma, and 100 ma. direct current are ;n*mijied, The full-
scale volta; s drop on any range is 100 wn.
Aecuracy ¢
D. C. Volts ¢ 2% of full sgale for 1.0 v rmgl-md hi_her
* 3% of full scele far .l znd 3 v ranges.

L, C. Volta (Sine Wave) %+ 3% of full sczle for 1.0 v
(Low Frequency) ranges and hi;_:!lmr

+ 5% of full scale for .1 and
.3 v ranges

Carrent (D.C.) % 2% of full scale for .1 us and hi her
% 3% of full scale for .00L us and .OL us ren-es

Frequency Hesponse:

The response of the A. C. voltege grobe is ;iven by the family of
curves shown in Sectdon 5.2. '
Input Impedance:
D. C. Volte: The inpul resistance is 100 mejohms on all ranges.
A. C. Volts: The inmpul capacitance is 5 uuf (nominzl). The ine
put resistance is 10 megolms (nominal) at low frequency bocomdng
somewhat lower as the fpequency increuses.
Current (D.C.)r The input resistance is such that the imput

8

W
Juf_'
Ead |

-2



e

l-ﬂ'L =3

1alic20

voltege drop ie 100 mvs full scals on all ranges.

feslstancer The voltage is applied bo the reslitor te be
measiured doas nol excesd .1 v dic.
Line Voltaga Stability:

The metér indication does notl vary by more then 4 1.0f far a
line voltaga variztion from 9% to 130 wolts far any d.c- voltage,
-::1tr:-'ent, or TEolstante ranpe.

LOB.12E volts, 60 cycles, salf-contained power supply re-

quiring spproximately 25 watts.

Tubes:
i - ST5%
1 12A%7
2 9006
1 éx

1.5 Identificaticn of Controls

L% §

1542

1c5a3

SEIZCTOR Switch:

This switch controls the selection of the proper cireuitry to
measure dirset voltage of either polarity with respeet to the com-
man.graund cormeclion, alternating voltape, resistance, and direct
current of 'uit;her polarity with rsspect to common ground.

RANGE Switch:

This switch allows the selection of the appropriate range for
each of the abova mentioned measurements.

This econtrol allows the zero adjustment of thnmter for g.cs
voltage measurement and should be made wlth the a.c. voltage probe

‘3;.- - -
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Cefiainl
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SECTION I

OPERATING THSTRUCTIONG

_I; wirnti g _? roc=iinres

The Tyre BOC-A is ready for imediste use when vhcsived
lake surs rll socesagriea have Leen removed from ithe pac:kﬂjg
toxr and axamine the instryment for any &a.lnafn which ney have
covmrrad in shdoment. If $he instranent hss been Hameped in
shipuent, velur Lo Ssctian ©.3 "Hateris) Demeged in Shipment®.

Connevt the Instrumsnt %o 2 11% w, /60 cyels, t.ch power
1ine ard turn the SSIECTOR switch from the DFF position to any
coarating position. In genarsl, allow an initial 5 minute
"warmeup’ period. IP opsration 18 desired on the two most
pansitive ranzes, allow a 20 minute: "warm~up" perdod.

The measurerent of divect voltage is cade using ths COM-
NON test lesd and the D. Os V. probe with the SEIBCTOR switch
in the -V or 4V position, dspending upon the polarity of t.he
voltage o he neaswred. These maridngs indloate the conven-
tional sign of the measured voltage with zespect to the common
gromd comsction. The DC 7ERQ adjustment should be made on

.nl?ﬂngewiththuinputlﬂduummmm The
sero adjustment deea neot have to ba mﬂjtnted a8 ti‘l.u (RANGE -
eviteh is change. Adjustment of the 2ero is usually not re-
ruired if the .1 v and .3 v ranges are ach being tisad,
CACTION: The cabinst and A.C. probes housin m at the gams
potentis) i the CGHON test lead, Do mel cuumsct So high
potential, X 5

i
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2.0

POEON test ddad wad the &-1. G. pribe wikiL Lbe SR
the Ge O *-uit.;m. e Af JEAC a2djustrent sl
1w Tenga with the A0, prr:.hn contacted to 'bha -

2EYD ﬂﬁdﬂ’:’:m;- does nos '.I_Jn*m to nu_.mﬁ;m.t:,gd as Yha RANGE

£

I . 1
ewitoh iz ohauged. adinatment of he aero iz 93

gaived 40 tha gLov 208 Iy ranged dra ol bedng n
4G TTRO pdiustmenis 4re iﬂ?_l:_l?é’ﬂﬁ:ﬁ!‘. . Porddgh r:—apum?qiu, the
ehert ground elip atiacked e the prche should be pied instesd
off the OLEMMON teat Jead. || : ' | K

CASISON: The eatingt and Aule preda housing are et the seme po<

lential as the COMMOY test lsad. Do nob connact tp high poten-

tiel. i L ol Il

4asb lsad and the I- 'Eﬂ‘ﬁ;‘_& with hm R switch in ths .

poaftions The TC 7ER0 adjuatetnt should be mde wish the. m;m
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CAUEION: Tha cabloet and AL, yrni:ua housing are ot the szame patans
Einl ss t-'e CokMonl teol lrmd. ﬁt: not camment to bigh _pplr.hrtm.
Ihis weaps Lhat purrent must be ‘szayred ine l_nng_'g-:_}_ tentlal (prefers
ably grounded) sseticn of the elfcuit wider test,

® Spevial Serating Instraetions
DaEay The TG ZEARS sontrol fov the Tyne S00-A operatés on an ab-

salute besis. 14 ivserts a Claed -*mlf.aga Eda;mn‘:ling upon its
setting) Ants the sisasurldg cirowit dn an additive minner, 1%
tharefore Teg dbes ajor =ffzot on the Igvw $ull scrls voltage ‘
rengas with d2ereasing effect on the 1.0 fadl ml# ﬁnm and
higher, whers 15 use is rately necessary.

2.8.2  The AC Z3RD contrc) for the Typs F00-A operates stmilarly
to the D0 ZEAD (ses 2i2.1 sbove)s

8.2-1 For the measurement of very low resistance, télis Tm'ﬁm-—i
on the Llnugemn show @ lnwmatatmurwiug rather than
gero for the mmlﬁtﬂiﬂgﬂmmm mummm

finite low rasistance of the extormal peasuring luiidq and inter-

nzl commections, This may bs cofipensated for b
G ZERO m this vange ﬁihthaiqpuhluda 1idly comected to-
r ooy | _ ty

Similsyly, for the w ku-.-r th
Tyoe B00-A on ths 10K renge wALL how a ik rests
rather than isfinity for the vsual sstting of the R
control. This s dus o i tmm-;ﬁm ::-_'”3' |

| e comensated for by ﬂnﬁmw m%

'utnmmm







-
33
-
_I'III_I”_I
T A
3 A I'q i
7 i=p Sl

E;Mﬁrﬁ;ﬁgsh e |r okl

JEGTAGH L1 - 1

MECHY OF OFPERATION

1<l De L Llad --FEER‘!-E don

Fasic Heasuwedig Sdroult:

Tha comvantioyml dug. soltoster consiats of a moving—auil our
rent meter In f=rise with & precisiop resigtor utuzlly referred
to 23 s sultiplisr veristenca. In this syetesm the applied volt-
ipe nacespary to cause fgll-geale daflection of the mater Ls
shmply given by I = IR where T i8 thi full-scele tugrent of the
eurrent mwetar and R & the mm of the resistences of the praci-
sion resistor and tha G'Eil‘r;:lﬂt. metar. The accursey of this syatem
is good, principally cecsuse of 4ts simpliclty.

In the 2pove systar the currant necsssary Lo sctuats the mster
mst be supalied by the zcurce of voitaga being messured, result-
ing in disturbance of thet sourcs Jn 4 portsbls voltmeter the
mximie practical semsitivity iz of the order of 20,000 @ per wolt |
o & current of ths ocder of 50 ue is necassary.

A wcuwn tube voltmeler cep~be devised Lo maks fall use of the
inherent, accuracy of the basic wltuster by intarposing a ‘hj.ghlr
deganerative smplifier betwesn ths wvoltage to be measured and the.
conventionsl yoltmeter. If the amplifier is totally fad back and
the loop gain 15 largs, the amplifier woltage gain may be very
naarly unity. Tha u@ﬁ.{;‘iﬂ' therelors wm to tranaler
the unknown voltage at u high Lmpsdance level €0 the terminals of
the voltmetar st low impadance level with negligibls error. The
of & micro-amp.
m:mm:fgmtummmtnnrmwmm

further mww,ym;m |
o g e R

surpent takan n-m the soures may new bs a fractic
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b i Al -l e e B
' B il ] Y
Al | J

e prenlaien -mj.q_tar.,a:;,pﬁé,_, not inehiding the resistance of the

Ty

sarrent neters  Thabasie wesensing Sireult thersicors hey Lha Tol 4

| |
|

k is very rearly wnity

Moke ' : |

'l

LAl SSPESTANCS.

Anplifzer 1 =k s
T

I :.% {very asarly)

' The calttration thers "brf' depends mly upon the .,urm‘i Andina-
chonm of the meter and Lhe préciniom resistaor R. Changes -in meter
resistance dua bo temneratare (copper womd eeil)  wnd Aflerencas

th mater vesisteice [ron oas wmit te anether [ in prodmﬂm'}. kavs

- ' ae ifmat; Tk is Wlso possible to wse s sultiplier Rt havirg a
velus sn=ller thsn the raaism_q‘rqf %h&-_:mgﬁgr, therefore provid.
ing Llowar full-scale rangua

Y& have then in- tris haﬂ: mesaurdng cireuit a nnrit wiich zo~ '
] repl:aminpub e wltug-beardpmdmwl!*m{m; il . |

. © nicreampeter bich issinp?.xﬂhtadtnaw."' _ '
Hn  Change of voltae tenge 15 therelors rmawﬂm h:;

o ohenging 1) {w!.thim tha 'mﬂlﬂs"i hmd_'lﬁ.na mﬂﬁi uf‘thn ni.rcuith
El!h-:t-,duatwththrmhm&nkl ;i )
precision substanlially determingd
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Heozsuramans, £ iTECE

thelr immedintely asaouirtisd clveuitey,

Valtspe
For the m=gsursment of direct voltage of either polarity, ths

following sthenatic spplisa:

ey B4s/c VA |
1 | wwer o St e e
r——1 j SO/ y-—g R
= 10—yW—g a2
-8 FEZLBACK AND BIAS 30— WM K95
—C—- R ORIt
P : ~ 30 N e 2
i /8
R
G 100 200
Rs /foo0
 Bor
Re
foon
Ry
Tha resistor Ry is an isolating resistor of high value coun-

tained in a prebs tip bo =llow the measuremsmt of direct voltage

in & oirevit elso having £.0. compopents without introdueing un-
dasirable shmt capacitante. Ry tagather 'with_ﬂg, Rg, Rgy and Ry
constitute & voltags divider. ¥or the measurement of low voltage
(first 5 switch positions), & £ixed haction ob ke anpat voitags

ig applied to ths hasic measuring unit, with the particular range
selected by the choice of multiplier resistance R3p through Ry

Por the four higher ranges, the multipliar is fixed at 2 valus Ry
while the input divider s been so propartioned that the gawe fulle-
scale voltage is appited o the basia it for ssch of the dessred




1]

] PR [

Volteges of cibber polarity may bemeasured by simply revers-
ing whe currmt meter. The input divider may ba made to bave &
very bigh' (100 mega) Inpub rasistance without distwrbing the cals
braticn becanns a.f the very high dnput Tesistante of the msasuring
udt, The provision of meastrement 15 detornmined primarily by the
precision of the meler; the precision of the muitiplder resiatersy,
and the preeisioe of the reslstors mgking op the inpod divider.

Fe L. Heapuremens of Alternating Volbages:

In thda gase the following schemstic spplies:

. L ojaee : T
= O B BASIC “‘“"@D—‘ s
i MEASURING |
. )3 UNIT
Lt 1 AO— v R35
- AC, " A e—— Rk
? TN | - 30 RID
¥ 5 Q28
— Qo
! I ﬁg?" R 38
L8]
Ry ass
foo ¥
"s
ov R
e
/D0 . R55
F % =N
REY
i . 12
' The alternating imput voltege is rectified by ¥y acting as =
g Uinear peak diods to producs negebive divsct voltage applied to
[P - the divider eonziatiag of (:5) through R? {fmy be sames divider ss
j used far d.c. voitege). This divided voltige 18 measured by the
I * nasic wnit in o mf.ld.hr to that employed for d.c. voltage.
T . j ] ! '
| "

t.,
e
%
g

S e e oa



i

Hinoe the thersianic diods Vi producss sa indfdel voltage Wtk

e

gat sigrel, & sesond sipdiar disde Vi i .mertet! in she feedbask
connaction te talante the sffect of Vy. Sinte the input divider
veriss the affect of the initi=l ¥y dicds veltage, a similer ch
vider 18 asscolsied with Vg to balanve this effect: As is well
tmown, The dlode recuifier is Ron~linsar at Llow voltage Hicening
ngarly lineay =L high voltages. For thie season Lhe mulbiplying
resistors ':‘;35 through' 5-13-,'; ere chossn to vweld full-stala current
at each of the ssveral fuil.sscale inpud voltages in the aon-Iinasx
regitn. (wver the higber voltage ranps where the opersbion is linesw,
tWhe same Inout divider may be used as ford.o, vplﬁlgaﬁ The pra-
a eision of measurvment at high voltage is detsrmined principslly by
the mreclzion of neacucensat of ths 4.8, voltape Saveloped by the
dicde. In bha non-linssr region the precision is redused dus to
the dicds.

3-0-k Resistence Messuremsnt;




fx

1n, % voRpil et = ROENT sorrse DFalphes

vl yoltage E ynive is appited B0 Chs Dagie msganrdhs undt and
o the inpah hermisgis {heotph ag adivstabls resistmge. IT the
inpul teruinels are opeh cizsudted; the voliaps B s presanl at
the input bo the msesurdag wnit end the part of fHe mulidplier
resistonce (Fpg) may be adjustad to yleld full sesle purrent on the
eter, I an wiknown resigtor i3 then connsctad, the neasured volt. !
sge = in reduned ascording %o ihe sguation.

e E fx vhere: W = uwnimown resistencs

Ry =Ty
g - standapc resistencs

ihe standsrd reaistor 8; cousista of =a appropriste series connee
Ao of resistors ﬂ‘?ﬂ ard Iihﬁ through 1152 28 chodan by 'the range
switeh, Obhviously, from the above eguation, the meter may be direct

1y calibreted in resistence with the sstting of the range switsh

serving a5 a muliiplier. m precision of measurament is consls-

3 |:-\..-|E'

tent with the precision ag d.c. volimeter 33 fer as the current

indication is concerned. However, dus to the non linear relation
hetwnen the resistance amdl current indicetions the resulting pre-
nisioh of the resistance meaaurement would have to be camputed for
sach czse. The high input resistance of the messuring unit allows
tha mezsurement of very high resistanse without nmmnhhl& error.

Meagnrement of Currents
gE52 3 BTSSR
R BAS/IC B
MEASLRING

.Rﬂ NI | = Rey :
RY?
ReE ';
s L
) . =
R P
'-‘1."!?‘.'. o P g e I~ WIEs. . )
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VI THNTENA G

Ll

bl Routins Falstunstics

a e neimel sonditians., the Type G004 w111 give trouble free service
over lmir oeticts of lms. I, howsver, tibe changed are mede or if the
instrmment or ite prebe=g Tecalve pavars recheniosl shock o8 sy oecar during
.;u.g::'_-:n':, atiention iz ezlied to the tollowing settion. o

li2 Spesia) “Malntensnie

[P the dpstrosont d9ed nob sppsap (0 be operating mroperly, the troadble .
wey Pall ynder cae or beta of the following cat=gories.
l142.3 DG ZERD
Suffictant driff mey cccur over & period of time or because of
mechendosl shock susk that gern ssiiing of the meter is not posalible
nolog the penel control. In this cese, the ccaras zerc-seb control
(R1) should == resdfusted. Thi= adjustwent can be msds resdily by
centoving the snmll =nar—ear loccisd on the top of the eabinet direct-
1y 4n back of the o mrespeoding penel control.
L-2.2 AC TERO |
Suffictent 45ift may ocour oved'y pertod of time o because of
meahanicsl shesk such thet séro seiting of the meter is not possivle
uedtg the panel eouirol. In this cese, the cosrse zero-set control
(R&s) should be Peadiustad, This adjustment can be made resdily by
senoving the anel) anap-osp loosted aubhe top of the cablaet dir-
setly dn beck 5 the corresponding ransl control. -
5.2.3 Grid Cureest g o
Brsessiva irid carvent ta¥en by Va menifests iteslf by a suift of
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L.2.6

i temalely sorasiviad and diasomeetad Lo the COMEON. Lerda
idinrtomnl 15 peadily tede by means of Boy which is mads avall-
sole hy vesoving the aneoweap on the top of the cabinet divectdy
in back of fhw GES ADART pansl centrel. Adjustment should be
mads suck thet tho rssding of the moter on the 4 .1v d.e. rangs
i3 act changst! 58 tos 4,04 probe is ::ltmmtaly-cmn&tad sngd
diseagnected be W= QOMION lgad. This adjustment will change the
dats wers EsLURng aEeh Uhen '-ul.mt be rade daccording o sestiona
1eEall o Le2ede

Geliomaiion

Caldoration ca 4he 4.6, valtage and curvent ranges shionld re-
aein wittind toe gpecificanions of the imatrusenl’as long a8 the
instrmwent is opevative amt g¢mn se zerced. If inoperative, on
these ranges, weplacenent of Ta, Ty, and Vg Is suggested.

AE Calibrsiiom

Calibration on the a.c vollage ranges from -1 v to 10 v
inclnsive should repein wlthin specificaticns unless Vy is re-
plrced. If this is (ound ne¢sssary, the fullescale calibration
of theas wanges should be checizd and compensated if netessary by
chenging the appropriate resistor of tha set c;f resistors IB&'_&
through F39% which are readily evailabile on a tarﬂml.:ﬁm;;. lo-
anl=d i £he side ol ths instrumeat,

Tupe Heplacemsat .

Twhe veplacasent should be riscossary in the Type B0O-A only at

infroqueney intareels, sinoe sl) Lubes exvept V4 ave operated st re-
duced toater voltaps snd 311 tubes eve operated well within thedr

wLingse

ki b Y Ny o omedA W s I
Rep AGEOHAC Rl "J,é*k‘“ Y require no speotal eor
' | a .
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LS ISTIRS:
RY
R2
R3
al
1S

r6
L4
RY
Al
RiZ

VALUE VLIS tR. _TOLSAANGE | MFGR, TEFE  REMAGIS
RATPR
3L a L50-§ 208 B0 Ceutralab Ro-gism (Neramic
5t 500 ¥ +30% Centralal ‘BE-+dimn Deramic
2 uf ROV ~20E 4208 Cantralab BO-dise  Seyemis
Ok ue &0 ¥ s 207 Good 411  COM-6-  nylar
3 103 -20
oS o . 200V 2008 Gocd A1l COME-2-  ypiar
s o oo ¥ 206 Good-A1l Ef&ﬁ Mylar
MO of oo v - Bood-A11 gﬁfﬁ- Mylar
H00 ur 25y * ooy Ba.Dw ’ES%EEE Blectroly ie
0F i 200V | Lo Gocd-A1l  COMY-2-  Mylar
12 uf 320V L 201 C. O 323.3122;5 Elactrolytis
) |
25mefle AW am Allies  AFBTL
22 megs L W =4 k. Bradley EB2265
S0meg. 14 ng Mllies  APBTL
175 megs 1§ g4 Allies mn
540 mog. & W 1% Allies  APST &
1:75 pegn 3 % 1% Allies APST 5
75 Mg 3 ¥ s Allies  APST }
5,8 vag- 3w 108 I. R. C. B3
10 meg. 3 W 308  I.R. 0. BN &
Lo wge FH L 0w I.R. 0. B}
1.0 mg W %  p.p.c. B
| -] _ .
_ 4 == T TR

EECTION 7

LONPOVEND LIST




Ril
Rk

B35

R37
R38
R3S
RHO
RUS
RUb
RUT

-

-

VAR

10 misg
10 iug
10 mag

17,5 mep

220 X
I 7 mag
8 ohas
% olwes
900 abwms
2K
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I. Ry Co
Allies
AsEradlay
A1lies

T FEMARR
BTS &
APST#
EB10610
APRTL

A. Bradley gpaocy

fe Bn B,
I. R. B,
Iy Re L.
A11ses
Aliies
Centralah
Aliies

BES &

BTS 2

BTS &

APST 3

APST §

Medel 1 Control
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ACTON IATKRATIRIES, THOORERAIRD
JIRVIDE DERARYMENT
53; HATH E"EEI’T -‘ :
ACTON . HASSAC -TKE'ETI-*J

Teledhener ClZanlul 347756

If, span reczlotal mive Inetsumeat, bhe packidc oese shows svidensce
of dumpge, oy IU uyoud impecidng, Samipe 18 fourd which appeara to have been
gounad by shizmrat, 4o wob vnpack or discard any of the pu:king Notifly im-
mediately 1be looal affice of the curvler) end request that thay Arspect the
damage. Algo notify Acton laborstories, Im.,. of tha bjrpu number, serdal
numbsr, extent and type of demege, our invoice noaber, carrierts m’
date received, snd sny other pertiment informatden so that we may contact
our looal parcier afficeiin order to Tagilitats @ speedy cettlament of any
plada,

Sey ety
Agton L-a.-‘;r:ra‘t;-.z*ins, Innamm*zf.uﬁ_, warranta that sach mﬂmhﬁhi:ppud

13 in accordances with 21} pibidahed _gp!_nﬂ‘ii:ahim. kaoy deviation from those

spesificatlons or dafevts or worknanship o veterixl will be corrected by
Aston laberstories, Incarpsrated, provided the iratmument bas been preperly
vged under ol operating oondditons. 'i'hlﬁ warranty 48 in effect for ane.

year Tyom dellvery date excopt for failu!?q of watbibn!’fﬁin to tubes,
inses, or batteriss alter 90 dwye Srom :ﬂtﬁ nbove dele. .Ihﬁ:n htu:-uﬁ!:im,

Insorporoted, will he mm .j'wgu of 4 nl&ditqr #ii_!! n:h.!n.
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