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GenRad

WARRANTY

We warrant that this product is free from defects in material and workmanship and,
when properly used, will perform in accordance with GenRad’s applicable published
specifications. If within one (1) year after original shipmentitisfound notto meet this
standard, it will be repaired or at the option of GenRad, replaced at no charge when
returned to a GenRad service facility,

CHANGES IN THE PRODUCT NOT APPROVED BY GENRAD SHALL VOID
THIS WARRANTY.

GENRAD SHALL NOT BE LIABLE FORANY INDIRECT, SPECIAL, OR CONSE-
QUENTIAL DAMAGES, EVEN IF NOTICE HAS BEEN GIVEN OF THE POSSI-
BILITY OF SUCH DAMAGES.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

SERVICE POLICY

Your local GenRad office or representative will assist you in all matters relating to
product maintenance, such as calibration, repair, replacement parts and service
contracts.

GenRad policy is to maintain product repair capability for a period of five (5) years
after original shipment and to make this capability available at the then prevailing
schedule of charges.

HANDLING PRECAUTIONS
FOR ELECTRONIC DEVICES
SUBJECT TO DAMAGE BY STATIC ELECTRICITY

Place instrument or system component to be serviced,
spare parts in conductive (anti-static) envelopes or carriers,
hand tools, etc. on a work surface defined as follows. The
work surface, typically a bench top, must be conductive
and reliably connected to earth ground through a safety
resistance of approximately 250 kilohms to 500 kilohms.
Also, for personnel safety, the surface must NGT be metal.
(A resistivity of 30 to 300 kilohms per square is suggested.)
Avoid placing tools or electrical parts on insulators, such as
books, paper, rubber pads, plastic bags, or trays.

Ground the frame of any line-powered equipment, test
instruments, lamps, drills, soldering irons, etc., directly to
earth ground. Accordingly, (to avoid shorting out the safety
resistance) be sure that grounded equipment has rubber
feet or other means of insulation from the work surface.
The instrument or system component being serviced should
be similarly insulated while grounded through the power-
cord ground wire, but must be connected to the work sur-
face before, during, and after any disassembly or other pro-
cedure in which the line cord is disconnected.

Exclude any hand tools and other items that can generate
a static charge. (examples of forbidden itéms are non-
conductive plunger-type solder suckers and rolls of tape.)

Ground yourself reliably, through a resistance, to the
work surface; use, for example, a conductive strap or cable
with a wrist cuff. The cuff must make electrical contact
directly with your skin; do NOT wear it over clothing.
(Resistance between skin contact and work surface through
a commercially available personnel grounding device is
typically in the range of 250 kilohms to 1 megohm.)

If any circuit boards or |C packages are to be stored or
transported, enclose them in conductive envelopes and/or
carriers. Remove the items from such envelopes only with
the above precautions; handle |C packages without touching
the contact pins.

Avoid circumstances that are likely to produce static
charges, such as wearing clothes of synthetic material, sit-
ting on a plastic-covered or rubber-footed stool (partic-
ularly while wearing wool), combing your hair, or making
extensive erasures. These circumstances are most significant
when the air is dry.

When testing static-sensitive devices, be sure dc power is
on before, during, and after application of test signals. Be
sure all pertinent voltages have been switched off while
boards or components are removed or inserted, whether
hard-wired or plug-in.



Condensed Operating Instructions
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Figure 1-1. Type 1864 front-panel view.

NOTE
The 1863 front panel is
similar. See Figure 1-2.

a. Determine which ground link connection is to be used
(paragraph 3.1.1).

b. Set the TEST VOLTAGE switch(es) to the proper
voltage (paragraph 3.1.2).

c. Set the oo adjustments (paragraph 3.1.3).

d. Connect the unknown to the UNKNOWN terminals.

e. Measure the unknown with either the search (para-
graph 3.2.2) or sort (paragraph 3.2.3) procedure.



Specifications

Voltage and Resistance Ranges:

Rmin Rmaxt Useful
Voltage Full Scale | 10% of Scale = 2¥%:% of Scale Ranges
Type 1863
50, 100 V 50 kQ 500 GQ 2TQ 7
200, 250, 500 V| 500 kQ 5TQ 20TQ 7
Type 1864
10to 50V 50 kQ 500 GQ 2 Ta* 7*
50to 100V 200 kQ 5TQ 20TQ 8
100 to 500V 500 kQ 5TQ 20 TQ* 7=
500 to 1090 V 5 MQ 50 TQ 200 TQ 8

t Note: Meter deflects to the left, so 2%.% is near the right; however,
the meter scale reads naturally, from left to right.

* Recommended limit.

Resistance Accuracy: *2(meter reading + 1)% on lowest 5
ranges (min reading is 0.5). For 6th, 7th, 8th ranges, respec-
tively, add =2%, =4%, —, for the 1863; =2%, *3%, =5%, for
the 1864.

Voltage Accuracy (across unknown): =2%.
Short-Circuit Current: 5 mA approx.

Power: 100 to 125 or 200 to 250 V, 50 to 400 Hz, 13 W.
Supplied: Mounting hardware with rack models.

Mechanical: Flip-Tilt case and rack mount. DIMENSIONS
(wxhxd): Portable, 6.63x10x6.75 in. (245x254x172 mm);
rack, 19x7x4.63 in. (483x178x118 mm). WEIGHT: Portable,
9.51b (4.4 kg) net, 14 Ib (7 kg) shipping; rack 11 Ib (5 kg) net.

Catalog
Description Number
1863 Megohmmeter
Portable Model 1863-9700
Rack Model 1863-9701
1864 Megohmmeter
Portable Model 1864-9700

Rack Model 1864-9701



Introduction—Section 1

1.1 DESCRIPTION

1.4 ACCESSORIES SUPPLIED

1.5 ACCESSORIES AVAILABLE . .
16 SYMBOLS . . . ... ......
1.7 CONNECTIONS . , . ... ...

1.2 OPENING AND TILTING THE CABINET
1.3 CONTROLS, CONNECTORS AND INDICATORS

WARNING
High voltage is applied to the measurement
terminals of the Types 1863 and 1864 Meg-
ohmmeters, except when the function switch is
set to DISCHARGE. While the current from the
instrument is limited to a value that is not
dangerous under most conditions, the energy
stored in a capacitor connected to the terminals
may be lethal. Always set the function switch
to DISCHARGE when you connect or discon-

nect the unknown.

1.1 DESCRIPTION.

The Type 1863 Megohmmeter indicates directly on the
panel meter any resistance from 0.5 to 20,000,000 M£2; the
Type 1864 (Figure 1-1) indicates resistance from 0.5 to
200,000,000 M£2. These ranges are suitable for leakage-
resistance measurements of most types of insulation used in
electrical machinery, electronic devices and components,
etc (Section 4). The voltage applied to the unknown can be
50, 100, 200, 250 or 500 V from the 1863, as selected by
the TEST VOLTAGE switch on the front panel. The 1864
has a voltage range from 10 to 1090 V that can be set in
1-V steps from 10 to 109 V, and 10-V steps from 100 to
1090 V by the TEST VOLTAGE switch on the front panel.

The 100-volt level is the EIA standard for measurement
of composition, film, and wire-wound resistors above 100
kilohms. The 500-volt level is a standard value in the
measurement of the insulation resistance of rotating
machinery, transformers, cables, capacitors, appliances, and
other electrical equipment.

Regulated power supply and charging circuit permit
rapid and accurate measurement of the leakage resistance of
capacitors.

Guard and ground terminals permit measurement of
grounded or ungrounded two-or three-terminal resistors.

A panel warning light indicates when voltage is applied
to the test terminals and thus permits connections to be
made safely.

1.2 OPENING AND TILTING THE CABINET.

The Flip-Tilt cabinet can be opened by placing the
instrument on its rubber feet with the handle away from
you. Push down on the handle and the instrument, located
in the upper part of the case, will rotate to a vertical
position. While holding the handle down with one hand,
rotate the instrument to the desired position with the other
hand and release the handle.

1.3 CONTROLS, CONNECTORS AND INDICATORS.

Figure 1-2 shows the front-panel controls, connectors
and indicators of the 1863 and 1864. Table 1-1 lists and
identifies them. Figure 1-3 shows the rear panel controls
and connectors and Table 1-2 lists and identifies them.

1.4 ACCESSORIES SUPPLIED.

The accessories supplied with the 1863 and 1864
Megohmmeters are listed in Table 1-3.

1.5 ACCESSORIES AVAILABLE.

Table 1-4 lists a group of GR patch cords available for
use with the megohmmeters. The GR 1591 Variac®
Automatic Voltage Regulator can be used with the meg-
ohmmeters (paragraph 4.3.5 part 3). Consult the latest GR
Catalog for a complete selection of accessories.

INTRODUCTION 1-1
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Figure 1-2. Type 1863 front-panel controls, con-
nectors and indicators.

NOTE
The 1864 front panel is
similar. See Figure 1-1.
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Table 1-1

FRONT-PANEL CONTROLS, CONNECTORS AND INDICATORS

Figure 1-2 Instrument
Reference Name 1863 1864 Type Function
1 POWER X X 2-position Turns power on and off.
OFF toggle switch
2 Meter X X 4-in. meter Indicates the value to be
with plastic multiplied by the multiplier
cover switch.
3 SET oo X Screwdriver
HIGHEST RANGE rotated control Adjusts high end of meter scale
X Kok Fotetad on highest resistance range
control to compensate for offset current.
4 SET oo X Screwdriver
rotated control Adjusts high end of meter scale
X Knob rotated to compensate for offset voltage
control in the voltmeter.
5 GUARD X X Insulated For guarded measurements.
binding post The center of the post is 3/4 in.
from the center of the ground
post so that it can accept a
shorting link.
6 Ground X X Uninsulated Grounds the + unknown or guard.
binding post Contains captive shorting link.
7 UNKNOWN + X X Insulated Connects the + side of the
binding post unknown to the megohmmeter.
8 UNKNOWN — X X Insulated Connects the — side of the
binding post unknown to the megohmmeter.
9 DANGER X X Indicating Glows red when the function
) light shaded switch is in the CHARGE or
red MEASURE position.
10 Multiplier X 7-position
rotary switch Selects resistance
X 8-position range.
rotary switch
11 MEASURE- X X 3-position Selects the operating mode
CHARGE- toggle switch applied to the unknown.
DISCHARGE
12 TEST VOLTAGE X B-position Selects the test voltage as
rotary switch 50, 100, 200, 250 or 500 V.
X 3 rotary Select voltage in 1-V steps
switches: a 10- from 10 to 109 V and in 10-V
position, a 9-position | steps from 100 to 1090 V.
and a 2-position
(left to right)

INTRODUCTION 1-3



Figure 1-3. Type 1864 rear-panel controls and connectors.

Table 1-2

REAR-PANEL CONTROLS AND CONNECTORS

Figure 1-3 Instrument
Reference Name 1863 1864 Type Function
1 POWER PLUG X X Holes cut in Holds power plug
HOLDER rear panel in place after power cord
has been wrapped inside
cover.
2 OUTPUT X X Phone jack Provides a dc voltage output
(Accepts Switchcraft | for recorder operation.
No. 440 phone plug)
3 Line-voltage X X 2-position Connects wiring of power
slide switch transformer for either 100- to
125-V or 200- to 230-V input.
4 1/8 AMP X X Extractor-type Holder for 1/8-A fuse for
fuse holder 100- to 125-V operation.
5 1/16 AMP X X Extractor-type Holder for 1/16-A fuse for
fuse holder 200- to 230-V operation.

1-4 INTRODUCTION



Table 1-3

ACCESSORIES SUPPLIED*
GR Part
Item Number Quantity
Instruction Manual 1863-0100 1

*Supplied with either an 1863 or 1864 or Megohmmeter,

portable or rack-mount instrument,

1.6 SYMBOLS.

These instruments indicate the resistance of the un-
known in multiples of ohms. The relationship between
ohms (£2), kilohms (k§2), megohms (MS2), gigaohms
(GQ), and teraohms (T£2) is as follows:

1MQ=10°Q = 103kQ

$GQ=10°Q=10°kQ = 103MQ

1TR=1012Q=10"kQ2 =10°MQ = 10°GQ
1.7 CONNECTIONS.

The UNKNOWN, GUARD and ground terminals are
standard 3/4-in. spaced binding posts that accept banana

plugs, standard telephone tips, alligator clips, crocodile
clips, spade terminals and all wire sizes up to number eleven
(Figure 1-4).

When several measurements of components with leads
are to be made, the GR 1650-P1 Test Jig (Figure 1-5) can
be used.

WARNING
The terminals of the test jig are not insulated.

The presence of a high test voltage can be
dangerous.

Banana plug s

stabilized by W

Shoulder
— when fully inserted. For metal-top =Y ——

binding post only. Spade terminal Clamps

tesléi)r;ucc’;:edhp Plug‘enters Slender with i throat all wire sizes

binding post body alligator clip will clamp up to No. 11

assuring contact even fits inside jacktop under nut. without cutting.

when nut is loose.

of all binding
posts.

Figure 1-4. Methods of connection to the measurement terminals.

Figure 1-5. Type 1650-P1 Test Jig.
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AVAILABLE INTERCONNECTION ACCESSORIES

TN‘g’E DESCRIPTION CATALOG NO,
274-NQ Double-plug patch cord, in-line 920-mm (36-in.) long 0274-9860
274-NP Double-plug patch cord, right-angle 920-mm (36-in.) 0274-9880

long
274-NL Shielded.double-plug patch cord, 920-mm (36-in.) long 0274-9883
274-LLB Single-plug patch cord, black, 920-mm (36-in.) long 02749468
274-LLR Single-plug patch cord, red, 920-mm (36-in.) long 0274-9492

1560-P95 Adaptor cable, double-plug to telephone plug, 920-mm  1560-9695

(36-in.) long
874-R34 Coaxial patch cord, double plug to GR874, 920-mm 0874-9692
(36-in.) long
——ll--=—_ rae———
3 j 874-R33 Coaxial patch cord, two plugs to GR874, 920-mm 0874-9690
_._' - A l.j f (36—'“.) Iong

l . et 7o 274-QBJ Adaptor, shielded double plug to BNC jack 0274-9884
I A

776-A Patch cord, shielded double plug to BNC plug,
920-mm (36-in.) long i 0776-9701
874-R22A  Coaxial patch cord GR874 to GR874, 920-mm 0874-9682

(36-in.) long

776-B Patch cord, GR874 (right-angle) to BNC plug, 0776-9702
920-mm (36-in.) long

776-C Patch cord, BNC plug to BNC plug, 920-mm 0776-9703
(36-in.) long

274-13XA

1-6 INTRODUCTION



Installation—Section 2

2.1 DIMENSIONS . ... .......

2.2 BENCH MOUNTING
2.3 POWER CONNECTIONS
2.4 RACK MOUNTING
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Figure 2-1. Dimensions of the GR 1863 and 1864 Megohmmeters.

2.1 DIMENSIONS.

The dimensions of the 1863 and 1864 are shown in both
the rack- and bench-mounted configurations in Figure 2-1.

2.2 BENCH MOUNTING.

The bench (portable) model of the megohmmeter is
cased in a Flip-Tilt cabinet. The cabinet opens by pushing
down on the handle and tipping the instrument into the
desired operating position (paragraph 1.2).

2.3 POWER CONNECTIONS.

The 1863 and 1864 Megohmmeters can be operated
from either a 100- to 125-V or a 200- to 250-V, 50-to
60-Hz power line. Before connecting the 3-wire power cord
to the line, set the slide switch on the rear panel to the

proper setting as indicated by the position of the white line
on the slide switch. The slide can be moved with a
screwdriver blade. The fuses installed in the instrument are
connected so that they will protect the unit for either
voltage. If it is necessary to use a 3-wire adaptor plug, make
certain that the third wire is connected to a good ground
(water pipe or equivalent). If this is not possible, connect
the panel of the 1863 or 1864 (uninsulated binding post) to
a good ground.

2.4 RACK MOUNTING.
2.4.1 Single Instrument and Blank Panel (Figure 2-2).

A Rack Adaptor Set (P/N 0480-9744) is available to
convert the portable bench model for use in an EIA
opposite directions, one from inside the cabinet and one

INSTALLATION 2-1
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Figure 2-2. Rack mounting a GR 1863 or 1864.

standard RS-310 19-inch relay rack with universal mount-
ing hole spacing. Table 2-1 lists the parts included in the
Rack Adaptor Set. The conversion procedure is as follows
(Figure 2-2):

Table 2-1

PARTS INCLUDED IN THE RACK ADAPTOR SET,
P/N 0480-9744 (see Figure 2-2).

Figure 2-2 Number GR Part
Reference Used Item Number
E 1 Blank Panel 0480-8934
D 1 Sub-Panel 0480-8954
— 2 Rack Adaptor Assembly | 0480-4904
(handle)
H 1 Support Bracket 0480-8523
— 1 Hardware Set 0480-3080
includes:
F,J,K,L,M 8 Screws, Binder-Head —
10-32, 5/16 in.
N 4 Screws, Binder-Head —
10-32,9/16 in. with
nylon cup washer

2-2 INSTALLATION

a. Open the instrument so that the front-panel makes a
90-degree angle with the base.

b. From the rear, remove the two No. 10-32 screws that
hold the instrument in the cabinet.

c. Slide the instrument forward out of the cabinet.-

d. Remove the two O-rings, one on each side of the
cabinet (Figure 7-10, P/N 5210-0200). (Use Waldes
TRUARC* Assembly Pliers No. 0100 or equivalent.)

e. Remove the two pins (Figure 7-10, pivot shaft), one
from each side of the cabinet, and slide the cabinet from
between the handle ends.

f. Pierce and push out the plugs from the four bosses (C)
on the inner sides of the cabinet, near the front. Do not
damage the threads in the threaded holes.

g. Press the subpanel (D) into the blank panel (E), to
form a liner for the latter.

h. Attach the short flange of the blank panel to the front
of the cabinet (on either side of the cabinet, as desired)
using two 5/16-in.screws (F). Note that the screws enter in
opposite directions — one from inside the cabinet and one
from the flange side, as shown and that the feet (A) are on
top.

i. Pierce and push out the plug in the lower rear boss (G)
on the side toward the blank panel only, as shown.

j. Attach one end of the support bracket (H) to the
lower rear boss. The bracket must be placed so that the
screw passes through a clearance hole, into a tapped hole.
Lock the bracket in position with a 5/16-in. screw (J).

k. Attach the other end of the support bracket to the
lower, rear hole in the wide flange, as shown, using a
5/16-in. screw (K).

|. Attach one Rack Adaptor Assembly (handle) to the
side of the cabinet opposite the blank panel, using two
5/16-in. screws (L). Again, note that the screws enter in

*Registered trademark of Truarc Retaining Rings Division, Waldes
Kohinoor, Inc., Long Island City, N.Y. 11101.



from outside. Use the upper and lower holes in the
Assembly.

m. Attach the other Rack Adaptor Assembly (handle) to
the wide flange on liner (D) and the flange on the blank
panel (E). Use two 5/16-in. screws (M) through the two
holes in the flange that are nearest the panel and through
the upper and lower holes in the Assembly. Again,
the screws enter in opposite directions.

n. Carefully remove the rubber gasket that is around the
instrument panel. Note: Use fingers, not tools.

o. Install the instrument in the cabinet and replace the
two No. 10-32 screws removed in step b through the rear
panel and tighten.

p. Place a straight edge across both the instrument panel
and the blank panel. Loosen the screw (J) through the slot
in the support bracket (H). Exert a slight pressure on the
blank panel (E) so that it forms a straight line with the
instrument panel, and tighten the screw (J) in the bracket,
to lock the panels in this position.

g. Slide the entire assembly into the relay rack and lock
it in place with the four 9/16-in. screws (N) with captive
nylon cup washers. Use two screws on each side and tighten
them by inserting a screwdriver through the holes (P) in the
handles.

r. Insert the instrument at a slight angle, left end first, to
avoid hitting the cabinet spacer on the rack rail. If your
rack won't allow this procedure, refer to paragraph 2.4.3
and read the CAUTION.

2.4.2 Reconverting to Portable Bench Mounting.

To reconvert the instrument for bench use, (assuming
the procedure of paragraph 2.4.3 has not been performed)
reverse the procedures of paragraph 2.4.1, first removing
the entire assembly of instrument, cabinet, and blank panel
from the rack. Next remove:

a. The instrument from its cabinet.

b. The support bracket (H) from the cabinet (see Figure
2-2).

c. The blank panel (E) (with handle attached) from one
side of the cabinet.

d. The Rack Adaptor Set (handle) from the other side of
the cabinet. :

Install the instrument in its cabinet and tighten the two
No. 10-32 screws at the rear.

2.4.3 Rack-mounting Two Instruments.

Two instruments of the same panel size (such as two
1863's or 1864's or one of each) can be mounted

side-by-side in a standard 19-inch relay rack. Use the
procedure of paragraph 2.4.1, substituting the second
instrument for the blank panel. Do not use the support
bracket (H, Figure 2-2), but insert three screws through the
bosses in the adjacent sides of the cabinets, two near the
front (C) and one near the rear (G).

When two instruments are mounted side-by-side, the two
spacers (B, one on each side of the cabinet) must be
punched out of the cabinet.

CAUTION
Once this is done the instruments cannot be
reinstalled in a Flip-Tilt cabinet.

Use the four screws (N) with nylon washers to lock the
instruments in the rack. The required hardware is listed
below:

3 Screws, BH 10-32 5/16
4 Screws, BH 10-32, 9/16 with nylon washers

2.5 LINE-VOLTAGE REGULATION.

The accuracy of measurements accomplished with pre-
cision electronic test equipment operated from ac line
sources can often be seriously degraded by fluctuations in
primary input power. Line-voltage wvariations as much as
+5% are commonly encountered, even in laboratory envi-
ronments. Although most modern electronic instruments
incorporate some degree of line-voltage regulation, con-
sideration to possible power-source problems should be
given for every instrumentation set-up. The use of line-
voltage regulators between power lines and the test equip-
ment is recommended as the only sure way to eliminate the
effects on measurement data by low line voltage, transients,
and other power phenomena.

The General Radio Type 1591 Variac® Automatic
Voltage Regulator is a compact and inexpensive unit
capable of holding ac power within £0.2% accuracy for up
to a rack full of solid-state instrumentation. The 1591
possesses a basic capacity of 1 kVA with no distortion of
input waveform. This rugged electromechanical regulator
comes in bench or rack-mount configurations, both of
which permit direct plug-in of measurement-instrument
power cords.

INSTALLATION 2-3



Operation—

Section 3

3.1 MEASUREMENT SETUP . . . ..

3.2 MEASUREMENT PROCEDURE
3.3 OUTPUT JACK

3.1 MEASUREMENT SETUP.
3.1.1 Ground-Link Connection.

The grounding link connected to the uninsulated,
grounded, binding post can be connected from this ground
terminal to the GUARD (paragraph 4.6) or the + UN-
KNOWN terminal (Figure 3-1). The ground link should be
connected to the GUARD terminal if the sample to be
measured is a small, separate component, or if it is a
component mounted in an enclosure that should be
guarded (paragraph 4.6). However, if one terminal of the
unknown must be grounded, then the link should tie the +
UNKNOWN terminal to the instrument case.

3.1.2 Test Voltage Selection.

The TEST VOLTAGE switch(es) should be set to the
desired measurement voltage. The 1863 Megohmmeter has
five individual test voltages, 50, 100, 200, 250, and 500 V.
The 1864 Megohmmeter has a selection of 10 to 109 V in
1-V steps or 100 to 1090 V in 10-V steps. On the 1864 the
right-hand TEST VOLTAGE switch must be set to the V
position for the first set of voltages and to the OV position
for the latter set of voltages.

3.1.3 Set o Adjustments.
To adjust the SET o= controls, proceed as follows:
a. Turn the instrument on.
b. Set the function switch to DISCHARGE.
c. Set the multiplier dial to any range.

GUARD + UNKNOWN -
UNGROUNDED OPERATION
GUARD

GROUNDED OPERATION

1862-10

+ UNKNOWN —

Figure 3-1. Ground-link connection to GUARD ter-
minal (top) and to + UNKNOWN terminal (bottom).

d. Make certain that there isn‘t anything connected to
the UNKNOWN terminals.

e. Adjust the SET oo control for an oo reading on the
meter. The adjustment on the 1863 is made with a
screwdriver; on the 1864 with the knob provided.

f. Set the multiplier switch to the highest range (Type
1863, 1T-100G; Type 1864, 10-1T).

g. Set the function switch to MEASURE.

h. Adjust the SET o HIGHEST RANGE on the 1863
(screwdriver adjustment) or 1864 (knob adjustment) for an
o meter reading. If these adjustments cannot be set to give
an on-scale reading, turn the instrument off and adjust the
mechanical meter adjustment (the center screw on the
meter) to give a meter reading of less than a line width
beyond o°. Repeat steps a through g.

3.1.4 Connection of Unknown.

Small components should be connected directly to the
UNKNOWN terminals. Insulated leads (GR 274-LSR Sin-
gle-Plug Patch Cord, Table 1-4) can be connected to a
nearby unknown, however, if the unknown resistance is
high, leakage between the leads will cause a measurement
error and changing capacitance to the high lead will cause a
transient meter deflection. For such high resistance
measurements, a shielded system is preferable (refer to
paragraph 4.7).

3.2 MEASUREMENT PROCEDURE.
3.2.1 General.

Either of two measurement procedures is used, depend-
ing on whether or not the correct resistance—multiplier
range is known. If the range is not known, the search
procedure (paragraph 3.2.2) should be followed. If repeti-
tive measurements are to be made on a given range (i.e., if
similar components are to be sorted) the sort procedure
(paragraph 3.2.3) should be used.

3.2.2 Search Procedure.

When the approximate resistance of the sample to be
measured is not known, proceed as follows:

a. Set the multiplier switch to the lowest range.

b. Set the function switch to DISCHARGE.

OPERATION 3-1



c. Connect the unknown between the UNKNOWN + and
— terminals.

d. Set the function switch to MEASURE.

e. Rotate the multiplier switch cw until the meter gives a
reading of less than 5.

f. The resistance of the unknown is the meter reading
multiplied by the multiplier-switch indication.

3.2.3 Sort Procedure.

When' the approximate resistance of the unknown is
known, proceed as follows:

a. Set the function switch to DISCHARGE.

b. Set the multiplier switch to the desired range.

c. Connect the unknown between the UNKNOWN + and
— terminals.

d. Set the function switch to MEASURE.

e. The resistance of the unknown is the meter reading
multiplied by the multiplier-switch indication. For go-no-go
checks, it is often useful to make a limit line on the outside
of the meter case with a strip of masking tape.

3.2.4 Shock Hazard.

Every precaution has been taken in the design of the
Types 1863 and 1864 Megohmmeters to reduce the
possibility of shock. However, high voltage must be present
at the terminals to make measurements at the required
voltage levels and the operator should be aware of the
dangers involved.

The current delivered by the megohmmeters under
short-circuit conditions is approximately 5 mA. This 5-mA
current is not lethal to most persons but might be lethal to
those with poor hearts, and it is painful to all. The actual
current that will flow through a person depends on the
resistance of the part of the body that makes contact with
the terminals. This resistance can be as low as 300 £2. Note
that any of the three insulated binding posts can be at high
voltage, depending on the position of the shorting link.

When capacitors are tested there is an especially danger-
ous condition because a charged capacitor easily can have
enough energy to cause heart fibrillation and death. The
capacitor should always be shunted before connection to
the megohmmeter, and the function switch should be set to
DISCHARGE for a few seconds before the capacitor is
disconnected.

We strongly recommend that additional precautions,
such as rubber gloves and insulated bench tops, chairs and
shoes should be used for anyone making repetitive measure-
ments with the megohmmeter, particularly measurements
on capacitors. These precautions should not take the place
of careful discharge of the capacitors before and after
measurement, but should be used as an additional safety
measure.

33 OUTPUT JACK.

The OUTPUT jack (J105) on the rear panel makes
accessible a dc voltage that is directly proportional to the
reciprocal of the meter reading, that is, the highest value is
at 0.5 scale reading and the lowest value is at e, The output
voltage for a particular multiplier-switch setting can be
calculated by

R
RANGE
Vour = 0.02 Vyper XT'

where VT v is the TEST VOLTAGE setting, RRANGE is
the lower value for a particular multiplier-dial setting {100k
for the 1M/100 k range) and Ry is the value of the
resistance being measured.

The output can be plotted on a dc level recorder, such
as the GR 1521 Graphic Level Recorder (P/N 15621-9802)
with a 1521-P4 Linear Potentiometer (P/N 1521-9604)
and a general use, 1/4 in. division chart paper (P/N 1521-
9428). A GR 1560-P95 Adaptor Cable can be used to con-
nect the OUTPUT jack to the recorder. The full-scale
voltage value for any test voltage can be calculated from
the Vout formula using 0.5 times the measurement range
as the RX value. Table 3-1 lists the full-scale voltage values
for the five test voltages of the 1863. These values are also
available on the 1864 along with the other levels that can
be set with the variable TEST VOLTAGE switches.

The GR 1782 Analog Limit Comparator can be used to
establish limits for go-no-go checks of a series of compon-
ents being measured by 1863 or 1864. The 1782 has a
full-scale voltage of 10 V, whereas the maximum voltage
from the megohmmeters is 4 V. The fact that a full-scale
value cannot be reached does not affect the usefulness of
the comparator with the megohmmeters.

Table 3-1
OUTPUT VOLTAGE*
Lower Multiplier- Upper-Multiplier-
Dial Setting Dial Setting
Test Voltage (V) 50 100 200 250 500
Full-Scale Output Voltage (V) 2 4 0.8 1 2

*VouT at 0.5 scale reading.

3-2 OPERATION
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4.1 INSULATION TESTING.

The insulation resistance of electrical machinery,
transducers, etc, is one of several parameters that may
indicate the condition of the insulation. Routine
measurement of capacitance, dissipation factor, and leakage
resistance provides useful data for monitoring the condition
of the insulation and for guarding against incipient
breakdown.

A routine test that has been widely adopted for
insulation testing calls for the measurement of the apparent
leakage resistance after a test voltage has been applied for
one minute and again after the test voltage has been applied
for 10 minutes. The ratio of the indicated resistances,
sometimes referred to as the Polarization Index, can have
some relation to the condition of the Insulation. The results
of such a measurement are apt to be more dependent on
the dielectric absorption of the-insulator than on its true
leakage resistance measured at equilibrium. A complete
charge-current-vs-time plot will provide more useful
information.

The Type 1863 and 1864 Megohmmeters can be used for
either true leakage measurements or for measurements at 1-
or 10-minute intervals following the operating procedure
described in Section 3. MIL-STD-202C gives procedures for
insulation-resistance measurements of various components.
On large machinery, one terminal must usually be
grounded, so the grounding strap should be connected
between the ground terminal and the + UNKNOWN
terminal.

To determine the charge current, divide the test voltage
by the indicated resistance. At the start of a

Table 4-1
STANDARD RESISTOR VALUES (R))

Multiplier Range
Lower Dial Upper Dial
Value ()
50, 100 V* 200, 250, 500 V*
10to 109 VT 100 to 1000 v
100 k ™ 2k
1™ 10M 20 k
10M 100 M 200 k
100 M 1G 2M
1G 10G 20M
10 G 100 G 200 M
100 ; 1T 200 M with feedback
multiplication*®
2Gt
17T 10T 2 G with feedback
multiplicationt

*Type 1863 Megohmmeter
1tType 1864 Megohmmeter

APPLICATIONS 4-1
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Figure 4-1. Electrode arrangement for resistivity
measurements.

charge-current-vs-time plot, the meter will be off scale. The
resistance in series with the insulator is the reading of the
upper dial multiplier divided by 500. Table 4-1 lists dial
readings and resistor values.

4.2 TEST SAMPLE RESISTIVITY MEASUREMENTS.

The megohmmeter can be used for measuring the
resistivity of test samples as described by ASTM Standard
D257, which describes in detail the techniques for both
surface-and volume-resistivity measurements. The most
common electrode arrangement is that shown in Figure 4-1.
In this configuration surface resistivity is measured with
terminal 1 tied to the -UNKNOWN terminal, terminal 2 tied
to the +UNKNOWN terminal and terminal 3 tied to
GUARD. For volume resistivity measurements, terminal 1
is tied to the -UNKNOWN terminal, terminal 2 to the
GUARD and terminal 3 to the +tUNKNOWN terminal. The
formulas required to convert from measured resistance to
resistivity are given in the ASTM standard. The Keithley
Model 6105 Test Fixture can be used to hold the sample to
be measured.

4.3 CAPACITOR INSULATION RESISTANCE.
4.3.1 General.

The insulation  resistance, IR, of capacitors
(MIL-STD-202 C) is measured by either the search or sort
method (paragraph 3.2.2 and 3.2.3) used for resistors,
except that some consideration must be given to the charge
and discharge currents.

WARNING
Capacitors being measured may be charged and
contain lethal energy. Always set the function
switch to DISCHARGE before connecting or
disconnecting the capacitor under test.

4.3.2 Charging Time Constant.

The time constant for charging a capacitor in the
CHARGE position is determined by the value of the
capacitor times the effective source impedance of the
supply. The supply resistance is approximately,

E E
- i 0.005 A

o I max

E
Q—gkﬂ
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where E is the indicated test voltage in volts and | ma
short-circuit current, which
Therefore, the time constant is

" is the
is approximately 5 mA.

C.= EC, seconds

T=R, C=5000

where C, is in uF. As an example, on the 500-V range, R
is approximately 100 k€2 so that the time constant for
charging of a 1-uF capacitor is 0.1 s.

The time necessary for full charging depends on the type
of capacitor and the ieakage current that is to be measured.
A capacitor with no dielectric absorbtion will have a
charging current that decreases by a factor of 2.72 (the
natural logarithm to the base e) for every time constant it is
left in the CHARGE position. Thus, the effective resistance

at any moment is R°€R°C". The capacitor could be con-
sidered fully charged when this resistance is substantially
higher than the true leakage resistance, even though the
charging current theoretically never reaches zero. As an
example a 1-uF capacitor, with a leakage resistance of
10'°% © measured at 500 V, would have less than 1%
error due to charging current, if measured after seventeen
time constants, or 1.7 s.

Dielectric absorption (dipole and interfacial polarization)
is present in many capacitors and insulators, especially
those with a laminated structure. When voltage is applied to
such material, the charge slowly diffuses throughout the
volume and several minutes, hours, or even days, are
required for equilibrium in order to make the charging
current small compared with the true leakage current. A
measure of this effect, called the Polarization Index, is the
ratio of the resistance measured after 10 minutes of
charging to that measured after 1 minute of charging.
Often, the measured resistance after 1 minute of charging is
called the insulation resistance, even though charging
current may be much larger than the true leakage current.
(Some capacitor specifications say less than 2 minutes).

4.3.3 Measurement Time Constant.

When the function switch is-set from the CHARGE
position to the MEASURE position, the standard resistor is
placed in series with the unknown capacitor. If the supply
voltage is fixed, the capacitor must discharge by a voltage
equal to that across the voltmeter at its final reading. The
time constant for this discharge would be C, R,. Because
80% of the output voltage is fed back to the supply, this
time constant is reduced by a factor of 5. As a result, the
time necessary for an indication, assuming an ideal
capacitor, depends on this time constant or that of the
meter movement, whichever is longer.

4.3.4 Discharge Time.

With the function switch set at DISCHARGE, the
UNKNOWN terminals are connected through 470 £ and
the discharge time is approximately 0.0005 x C us, where C
is in uF. The red DANGER light is turned off by the



function switch, so that the capacitor might be charged
even after the light is extinguished. However, the discharge
time is so short that this is not a practical consideration,
except for capacitors greater than 100 uF.

Capacitors with high dielectric absorption (paragraph
4.3.2) can have a residual charge even after they are
shunted and must be repeatedly shunted to be completely
discharged. Usually this ““voltage recovery’ is only a few
percent (i.e., 3%) of the original applied voltage and,
therefore, not dangerous to the operator, but it can cause
damage to sensitive circuit elements.

1

7~ Cx
EX

Rs

1863 ’64-1

Figure 4-2. Basic megohmmeter circuit.

4.3.5 Large Capacitors, Very High Resistance

Measuring insulation resistance of large capacitors that
have very low leakage is difficult by any method. Con-
sidering the basic circuit of Figure 4-2, if Rs is high, the
RSCX time constant can become very long on the high
resistance ranges if Cx is large. If Rs is low, the voltmeter
must be very sensitive for a given leakage resistance range
and, therefore, the supply voltage (E) must be extremely
stable to avoid large meter fluctuations. The design of the
1863 and 1864 is a compromise between these factors.
Measurements become difficult when the RSCX product is
10%, even under ideal conditions. This can be calculated as
(Cx in uF) x (Rs in MQ) or (Cx in F) x (Rs in Q).
Table 4-1 contains values for Rs.

Measurements can be unsatisfactory even below this
value for an RSCX product for several reasons:

1 Dielectric absorbtion. (paragraph 4.3.2). This is the
main cause of erroneous readings. Besides the difficulty in
deciding what charging period should be used, the previous
history of the capacitor will greatly affect its indicated
leakage. For example, if a paper capacitor is charged to its
rated value, discharged for a short time, and then its leakage
current is measured at some low value, it probably will give
a reading beyond o=. This is due to voltage recovery that is a
consequence of dielectric absorbtion. The voltage across
the capacitor will increase above the test voltage causing
current to flow in the reverse direction.

2. Temperature coefficient. [f_the temperature on the
unknown changes and it has an appreciable temperature
coefficient, the voltage on the capacitor will change in the
MEASURE position. If Rs is_large, the charge, Q, of the
capacitor is more-or-less constant, so if- its -capacitance

changes, its wvoltage must change (Q=CV). A
temperature-controlled environment is recommended.

3. Test voltage changes. The test voltage can have rapid
fluctuations due to large line-voltage transients even though
good regulation is provided in the instrument because when
RsCx is large, the test voltage fluctuations are transmitted
directly to the voltmeter unattenuated. This difficulty can
be reduced if the line voltage is regulated with an
instrument such as GR 1591 Variac® Automatic Voltage
Regulator.

Slow drift of the test voltage can cause erroneous
readings if RSCX is large, because even a slow drift rate can
be fast compared to the RSCX time constant. A decreasing
test voltage can cause a reading beyond oo. Sufficient
warm-up time (30 minutes) will allow the temperature
inside the megohmmeter to stabilize and result in a more
constant voltage at the UNKNOWN terminals.

4.4 RESISTANCE MEASUREMENTS.

The recommended test voltage is 100 V for fixed
composition resistors, film resistors, and wire-wound
resistors above 100 k2. (Refer to EIA Standards RS172,
RS196, and REC 229.) These resistors can be measured
easily on the megohmmeter as long as the accuracy of the
instrument is adequate. If the resistors are separate, we
suggest that they be measured ungrounded (with the
grounding link connected to the GUARD terminal).

4.5 MEASUREMENT OF VOLTAGE COEFFICIENT.

The Types 1863 and 1864 Megohmmeters may be used
to measure voltage coefficient as long as its accuracy is
adequate. The voltage coefficient of resistance is defined as:

R: — Rz

0,
——R2 Vi =V, x 100 %

where Vl > V2
R; is the resistance at V, the higher voltage
R, is the resistance at \,

For example, if V; =500 V and V, =100V,

Rsoov — Rloovx 100%

Voltage Coefficient = (400) Rioov

1 2R

4 Rioov

%

This voltage coefficient is usually negative (except for
reversed semiconductor junctions).

4.6 GUARDED, 3-TERMINAL MEASUREMENTS.

In many cases it is necessary to measure the resistance
between two points in the presence of resistance from each
of these points to a third point. This third point can often
be guarded to avoid error caused by the extraneous
resistances.

APPLICATIONS 4-3
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Figure 4-3. Guarded measurement of a three-terminal
resistor.

This situation can be shown diagrammatically as a
three-terminal resistor (Figure 4-3). Here, Ry is the
quantity to be measured in the presence of RA and RB. If
the junction of RA and RB is tied to a guard, RA is placed
across the power supply and has no effect if it is greater
than 500 kS2. Rg shunts Rg and causes a much smaller
error than that which would be present if no guard were
used. The error is approximately -RS/RB x 100%, where RS
equals the value shown in Table 4-1 for the various ranges.
If a choice is possible, the higher of the two stray resistances
should be connected as Rg-

The guard terminal can be used whether the GUARD or
the + UNKNOWN terminal is grounded, but note that if the
+ UNKNOWN terminal is grounded, the GUARD terminal
will be a high (negative) voltage level. Often the terminal to
be guarded is a large chassis and it is, therefore, safer to
ground the GUARD terminal. If this third terminal is true
ground then the GUARD terminal must be grounded.

4.7 REMOTE SHIELDED MEASUREMENTS..

Measurements can be made on components that are some
distance from the instrument if care is used to prevent

4-4 APPLICATIONS

leakage between the connecting leads and to avoid the
shock hazard. A convenient way to do this is to use a
shielded cable (Table 1-4). If the unknown can be
measured ungrounded, make the connection to the + UN-
KNOWN terminal with the shielded lead, tie the shield to
the GUARD terminal, and connect the GUARD terminal
to the panel ground with the connecting link. If one side
of the unknown must be grounded, connect the grounding
link to the + UNKNOWN terminal, shield the + UNKNOWN
terminal, and tie the shield to the GUARD terminal. In
this instance, the shield is not at ground potential and
should be insulated.

4.8 MEASUREMENTS UNDER HUMID CONDITIONS.

The Types 1863 and 1864 Megohmmeters have been
designed to operate under conditions of high humidity but,
nevertheless, a few simple precautions should be taken to
ensure accurate measurements. These precautions are:

1. Allow several minutes warmup (internal heat will
reduce humidity inside the instrument).

2. Clean the binding-post insulation with a dry, clean
cloth.

3. Use ungrounded operation (tie the GUARD terminal
to the panel ground).

To determine the presence of errors due to humidity,
measure the resistance between the binding posts with no
external connections. Note that with the + UNKNOWN
terminal grounded, breathing on the terminals will cause a
meter deflection because leakage from the insulator of the -
UNKNOWN terminal to the panel is measured.

Actually, this problem is somewhat academic because the
unknown to be measured is usually much more severely
affected by humidity than is the megohmmeter.



Theory—Section 5

5.1 GENERAL.

The 1863 and 1864 Megohmmeters basically consist of a
regulated dc power supply, a set of precision resistors, and
a FET-input voltmeter (Figure 5-1). Switch S; is closed in
the DISCHARGE position of the function switch and open
in the CHARGE and MEASURE positions, while S, is open
only in the MEASURE position.

The regulated voltage, E, is controlled by a resistance
Ra- A fraction, Ey, of the meter output voltage, Ey Rg/Ry
is added to E to keep the voltage on the unknown, E,,
more constant and thus improve the meter accuracy. A me-
ter sensitivity resistor, Ry, is ganged to the voltage control
resistor, RA, to make the meter reading independent of
applied voltage, (assuming that the unknown has no voltage
coefficient). An inverse scale is used on a reversed meter to
give a reading proportional to Rx {and not its reciprocal)
and yet have a scale that increases from left to right (O to
o), _

Metal-film standard resistors are used on the five lowest
ranges (lowest range %% rtext four ranges +1%). The sixth
range in the 1863 uses a 200-MS2 carbon resistor (£1%).
The sixth range in the 1864 uses a 200-M£2 carbon resistor
(£1%) and the seventh range a 2-GS2 carbon resistor (£1%).
The use of carbon resistors makes it necessary to broaden
the accuracy specification to include possible drift in this
standard. The top range of each instrument uses feedback
to effectively multiply the value of the previous standard
resistor by a factor of ten. In the 1863 the 200-M£2 resistor
is multiplied to 2 G; in the 1864 the 2-GS2 resistor is
multiplied to 20 G£2. The specifications are again
broadened to allow for the tolerance variations of this
multiplication.

The voltmeter uses a FET-input, four-stage, unity-gain
amplifier (AMP, Figure 5-1) to obtain high stability and low
drift. The SET e control on both instruments is a voltage
balance control, while the SET o HIGHEST RANGE
control compensates for the FET gate current on the
highest ranges.

5.2 CIRCUIT DESCRIPTION.
5.2.1 General.

The following paragraphs will relate specific components
from the schematic diagrams of the 1863 (Figure 7-6) and
1864 (Figure 7-9) to the general components shown in
Figure 5-1.

5.2.2 Type 1863 Megohmmeter (Figure 7-6).

The voltage supply section (RECT.) of the 1863 consists
of five different circuits, three dc and two ac. One ac circuit
is a voltage source for the three pilot lamps used, two to
indicate the measurement range (P101, P102) and the third
to light the DANGER indicator (P103). The second
supplies filiment voltage to the tube V101.

The first dc supply is a half-wave rectifier circuit with a
24-\V/ Zener diode (CR111) that supplies voltages to the
amplifier (AMP) circuit. A second dc supply is a voltage
doubler (CR101-CR104, C101-C102) that supplies the
plate voltage to V101. The voltage to the plate is the same
for the 50- to 250-V ranges but R109 is eliminated from
the circuit for the 500-V range. The third dc supply is a
half-wave rectifier with a 20-V Zener diode (CR211) to
supply voltage levels to run the unity-gain amplifier (+1).

Tube V101 is a series regulator that is controlled by the
5.6-V Zener diode (CR112, REF) and the setting of R140.
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REGULATED DC SUPPLY

C = CHARGE
M = MEASURE
D = DISCHARGE

FET=INPUT
VOLTMETER CIRCUIT

PRECISION RESISTORS

Figure 5-1. Megohmmeter block diagram.

The voltage picked off R140 is fed into one side (Q102) of
the differential amplifier (Q102, Q103) while part of the
output voltage is fed into the other side (Q103). The
output of the amplifier is fed to the base of Q101 (AMP)
and then to the grid of V101 for controlling the output
voltage.

The output selection resistors are R124 through R127
(RA). These resistors along with the voltage (EM)
developed across R138 determine the TEST VOLTAGE
level. Resistors R211 through R219 are the standard
resistors (Rs) that determine the measurement range. The
output from this circuit is fed through the SET oo
HIGHEST RANGE control (R241) to the FET amplifier.

A unity-gain FET-input amplifier (+1) follows the
standard resistors in the circuit configuration. R210 and
C203 comprise a low-pass filter input to FET Q204. The
amplifier components include a differential amplifier
(Q202, Q203), a coarse <= control (R244), the SET oo
control (R242) and an output transistor (Q201). The signal
then enters the series combination of R135 and R134 back
to the GUARD terminal.

Resistors R221 through R223 (RB) are meter-sensitivity
resistors that are ganged to the voltage resistors R124

5-2 THEORY

through R127 (RA). R222 is used for both the 50- and
500-V ranges, while the 200-V range uses the circuit
resistance and has no added resistor. The remaining two
resistors, R221 and R223, are used for the 250- and 100-V
ranges, respectively. Potentiometer R243 is an adjustable
control on the meter sensitivity.

5.2.3 Type 1864 Megohmmeter (Figure 7-9).

The circuit of the 1864 Megohmmeter is basically the
same as that of the 1863 (paragraph 5.2.2). The exceptions
are explained in the following paragraphs.

In the 1864 the second dc power supply is a quadrupler.
This supply establishes the plate voltage of V101 with the
use of resistors R109 through R114.

The regulator circuit has a slightly different input when
the TEST VOLTAGE switch is switched from V (1) to OV
(10). Resistors R124 and R125 are switched out of the
circuit in the OV (10) position.

Voltage-selection resistors for the 1864 are R126
through R133 and the meter sensitivity resistors are R221
through R228. An additional range resistor, R220, is in the
1864.
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WARNING

Dangerous voltages are present inside this case. When
troubleshooting, a ground strap should be connected
between GUARD and GROUND on panel to keep sub-
panel (Guard) at ground potential. Refer all servicing
to qualified service personnel.

6.1 SERVICE.

The warranty attests the quality of materials and work-
manship in our products. When difficulties do occur, our
service engineers will assist in any way possible. [f the dif-
ficulty cannot be eliminated by use of the following service
instructions, please write or phone our Service Department
(see last page of manual), giving full information of the
trouble and of steps taken to remedy it. Be sure to
mention the type, ID, and serial numbers of the instru-
ment.

Before returning an instrument to GenRad for service,
please write to our service department or nearest District
Office, requesting a ‘’Returned Material Tag.” Use of
this tag will ensure proper handling and identification.

For instruments not covered by the warranty, a purchase
order should be forwarded to avoid unnecessary delay.

6.2 MINIMUM-PERFORMANCE STANDARDS.

The following checks are provided for checking the
operation of the 1863 and 1864 Megohmmeters. The test
equipment necessary to perform these checks is listed in
Table 6-1. To check an instrument, proceed as follows:

a. Connect the case to the GUARD terminal with the
shorting link.

b. Set the decade resistor to 0500000 (500 k £2).

c. Set the TEST VOLTAGE switch to 100 on the 1863
or to 1-0-0V on the 1864.

d. Set the multiplier switch to TM.

e. Set the POWER-OFF switch to POWER.

f. Adjust the two SET ©° controls as described in Section 3.

g. Connect a GR 1433-H Decade Resistor to the UN-
KNOWN terminals with a GR 274-NP Double-Plug Patch
Cord.

h. Set the function switch to MEASURE.

i. Read the panel meter. The reading will be 0.5 £3%,
that is, 22 (1 + meter reading)% or 2 (1 + 0.5) = 3%.

j. Set the decade resistor to 1000000 (1 MS2).

k. The meter will read 1 £4%.

I. Set the decade resistor to 5000000 (5 M£2).

m. The meter will read 5 * 12%. The checks of steps a
through m are for meter tracking.
n. Set the TEST VOLTAGE switch to 50 on the 1863

and to 10 V on the 1864.
o. Set decades to 5000000 (5MS£2) MULTIPLIER

to 10M.

p. The meter will read 0.5 * 3%.

g. Increase the voltage to the next higher step (100 on
the 1863, 20 V on the 1864).

r. The meter reading will remain the same.

s. Continue to increase the voltage settings and observe
that the meter reading remains at 0.5 +3%. These readings
will check the voltage accuracy.

NOTE
When the light under the 1M on the multiplier
switch goes out, the switch must be rotated so
that the 1M on the adjacent scale is lighted.

t. Set the POWER-OFF switch to OFF and disconnect
the decade resistor.
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Table 6-1
TEST EQUIPMENT

Name

Function

Recommended
Equipment*

DECADE RESISTOR
to 10 MQ2).

MEGOHM BRIDGE

megohmmeter.

PATCH CORD Connects decade resistor to
megohmmeter.

PATCH CORD Connect megohm bridge to
megohmmeter (3 required).

EVM Measurement of dc and ac

voltages.

SCREWDRIVER

Standard resistor (£0.02%)
for checking ranges (500 k£2

Bridge for measuring the
standard resistors of the

No. 2 Phillips-head screwdriver
for internal adjustments.

GR 1433-H Decade Resistor
(P/N 1433-9733)

GR 1644 Megohm Bridge

GR 274-NP Double-Plug
Patch Cord, Right-Angle Plug,
36-in. long (P/N 0274-9980)

GR 274-LLB Single-Plug
Patch Cord, black, 36-in. long
(P/N 0274-9468)

Data Precision 3400
Digital Voltmeter

Xcelite Type X-102
Phillips Screwdriver

*or equivalent

u. Connect the GR 1644 Megohm Bridge between the
GUARD and -UNKNOWN terminals with two GR 274-LLB
Single-Plug Patch Cords. Connect the two ground terminals
together with a third patch cord (Figure 6-1). Leave the
megohmmeter shorting link attached only to the ground
terminal.

SHORTING

LINK PATCH co?
/AR

I UNKNOWN \ |

GR I644 GUARD _ +

MEGOHM BRIDGE : |
| . S| [

r— - — = I —-i

GR 1863 OR 1864 | X i
MEGOHMMETER | cuaro & = |
| UNKNOWN |

(I N

1863 64-3

Figure 6-1. Connections for measuring standard resis-
tors with the GR 1644 Megohm Bridge.
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v. Set the multiplier switch in the full ccw position (1M,
100k) and the function switch to MEASURE.

w. Measure the various standard resistors of the meg-
ohmmeter with the megohm bridge according to the
settings and tolerances of Table 6-2. Take into consider-
ation the 1644 bridge-accuracy tolerance for the final
measurement. Use a test voltage of 10 V.

6.3 CABINET REMOVAL.

To remove the instrument from the cabinet, remove the
two screws on the rear of the instrument cabinet and pull
the instrument out of the cabinet.

WARNING

Be careful when trouble shooting the instru-
ment when it is out of its cabinet and connect-
ed to the power line. Dangerous voltages are
present, particularly at the transformer term-
inals. Connect the shorting link between the
GUARD and ground terminals to keep the
voltmeter circuitry near ground potential.



Table 6-2
STANDARD RESISTOR MEASUREMENTS

Table 6-3
TYPE 1863 TEST VOLTAGES*

Multiplier Switch Standard Resistor Measurement
Setting Value (2} Tolerance (%) Test Point (+) Test Point (—) Voltage (V)
™ 2k 1 CR105 Anode Q101 Emitter —-17.4
100k Q101 Collector Q101 Emitter 13.4
Q101 Base Q101 Emitter 0.5
10M 20 k 1 Q102 Base Q101 Emitter 18.8
™ Q102 Emitter Q101 Emitter 19.4
Q103 Base Q101 Emitter 18.9
100M 200 k 1 AT23 Guard 372
10M CR101 Cathode Guard 744
CR102 Cathode Guard 533
1G : 2M 1 CR103 Cathode Guard 372
100M CR104 Cathode Guard -0.3
CR201 Cathode Guard 30.3
10G 20M 1 Q201 Collector Guard 14.3
1G Q201 Base Guard 0.6
AT6 Guard 8.9
100G 200 Mm#* 2 AT10 Guard 8.4
10G Q202 Emitter Guard 9.4
Q202 Collector Guard —6.2
1T 2Gt#* 2 Q203 Base Guard 8.7
100G Q204 Case Guard : 0
Q204 Drain Guard 8.7
10T* — — Q204 Source Guard 0.3
T Q204 Gate Guard 0

T This value only appears as a fixed resistor in the 1864. Since the
value is determined by feedback multiplication of the 200-M$2 resis-
tor in the 1863, no measurement should be made with the megohm
bridge.

*This range only appears on the 1864. Its range value is determined
from the feedback muiltiplication of the 2-GS2 resistor, therefore, no
measurement should be made with the megohm bridge.

1 In some cases it may be necessary to wait an extended period of
time with the instrument power off before making this measurement. If
a measurement must be made immediately:

Remove instrument from case; See para. 6.3.
Disconnect wire to AT2 on Detector Board.

Reverse unknown connections on 1644 bridge.
Perform measurements per Table 6-2.

. Reconnect wire to AT2 and install instrument in case.

6.4 TROUBLE ANALYSIS.
6.4.1 General.

The following information is designed to assist in
troubleshooting the 1863 and 1864 Megohmmeters. An
understanding of the theory involved in these instruments
(Section 5) makes the instrument easy to analyze because
the difficulty can usually be located quickly in either the
voltage regulator or in the meter circuit.

If the instrument is completely inoperative, be sure to
check the power-line connection and the fuses (located on
the rear panel).

6.4.2 Test Voltages.
Tables 6-3 and 6-4 list a number of typical test voltages

papTp

*Voltages are dc and the values are typical. Set TEST VOLTAGE switc

to 200, function switch to CHARGE, connect the shorting link be-
tween the ground terminal and GUARD, and set the multiplier switch
to 1 M. Measurements made with a Data Precision 3400 Digital

Voltmeter, with 1863 line voltage set at 115 Vac.

to assist in trouble analysis. Figures 6-2 through 6-5 and the
diagrams of Section 7 will assist in locating components for
testing purposes.

6.5 CALIBRATION PROCEDURE.
6.5.1 General.

The accuracy of the 1863 and 1864 depends on the
accuracy of the range resistors, the accuracy of the applied
voltages and the meter tracking accuracy. The over-all
accuracy can be checked most easily by checking each one
of these contributing quantities separately, for to check all
points on all ranges at all voltages would require a
tremendous number of measurements.

6.5.2 Meter Tracking.

The scale tracking can be easily checked using a decade
resistance box with 100-k§2 and 1-MS2 steps, such as the
GR 1433-H. Steps a through m of paragraph 6.2 should be
performed to check the tracking. If all readings are
corrected by the amount of the error at a reading of 0.5
they should be better than the specification.
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Table 6-4
TYPE 1864 TEST VOLTAGES*

Test Point (+) Test Point (—) Voltage (V)
AT15 Q101 Emitter 24.2
CR105 Anode Q101 Emitter —-16.0
CR112 Anode Q101 Emitter 17.9
Q101 Collector Q101 Emitter 117
Q101 Base Q101 Emitter 0.6
Q102 Base Q101 Emitter 19.3
Q102 Emitter Q101 Emitter 19.9
Q103 Base Q101 Emitter 19.4
CR201 Cathode ATH 35.7
Q202 Emitter ATH 14.9
Q203 Base ATH 14.3
CR104 Cathode Guard 294
CR103 Cathode Guard 590
CR102 Cathode Guard 888
CR101 Cathode Guard 1178
AT23 Guard 496
ATH Guard —5.0
Q201 Collector Guard 15.4
Q201 Base Guard 0.6
Q202 Emitter Guard 10.0
Q204 Case Guard 0
Q204 Drain Guard 9.3
Q204 Source Guard 0.8
Q204 Gate Guard 0
AT6 Guard 9.6
ATI10 Guard 9.1
CR201 Cathode Guard 30.6
Q203 Base Guard 9.3

*Voltages are dc and the values are typical. Set the TEST VOLTAGE
switch to 200, function switch to CHARGE, connect the shorting
link between the gound terminal and GUARD, and set the multi-
plier switch to 1 M. Measurements made with a Data Pracision 3400

Digital Voltmeter, with 1864 line voltage set at 115 Vac.

6.5.3 Voltage Accuracy.

While the voltage can be checked to be within its
specification, a more important check is to see that the
voltage and meter sensitivity track to give a correct
resistance reading. Such a check is generally adequate for it
would be an unusual coincidence if both the voltage-control
and meter-sensitivity resistors were both in error, such that
a good reading is obtained. To check this tracking, perform
steps n through s of paragraph 6.2. If a reading is incorrect,
the voltages should be checked with a voltmeter, such as
the Data Precision 3400 Digital Voltmeter, connected be-

tween the UNKNOWN + and — terminals. The function
switch can be set to either the CHARGE or MEASURE
positions.

6-4 SERVICE AND MAINTENANCE

If all the voltages are out of tolerance in the same
direction, they can be set within the tolerance by adjusting
R140 located on etched-circuit board P/N 1864-2701
(common to both the 1863 and 1864 Megohmmeters and
shown in both Figures 6-2 and 6-4). The adjustment can be
made as soon as the instrument is removed from the cabinet
(paragraph 6.3). It is not necessary to move either of the
etched-circuit boards, since the adjustment is on the top
etched-circuit board. This adjustment affects all voltages by
the same amount, but adjustment at 200 V minimizes
possible errors due to resistance tolerances.

If all the voltages are correct but all meter readings are in
error in the same direction, the meter sensitivity can be
reset. Adjust R243 (Figures 6-2 and 6-4), located on the
same etched-circuit board as R140, to correct the meter
readings. This adjustment affects all measurements but on
the 1863 is most sensitive at 200-V and 250-V and
least sensitive at 100 V. In the 1864, it is most sensitive at
the lower settings of the first digit of the test voltage
adjustment, i.e. 100 V, 200 V, etc.

6.5.4 Range-Resistor Accuracy.

The range resistors can be checked by performing steps t
through w of paragraph 6.2.

6.5.5 Coarse © Adjustment.

If it is impossible to set the infinity controls on the front
panel, set both controls at their center positions and adjust
R244 (Figures 6-2 and 6-4), located on the etched-circuit
board with R140, for a reading as close to e as possible.
Make the final adjustments with the front-panel controls.

6.6 KNOB REMOVAL.

If it should be necessary to remove the knob on a
front-panel control, either to replace one that has been
damaged or to replace the associated control, proceed as
follows:

a. Grasp the knob firmly with the fingers, close into the
panel (or the indicator dial, if applicable), and pull the
knob straight away from the panel.

CAUTION
Do not pull on the dial to remove a dial/knob
assembly. Always remove the knob first. To
avoid damage to the knob and other parts of
the control, do not pry the knob loose with a
screwdriver or similar flat tool, and do not
attempt to twist the knob from the dial.

b. Observe the position of the setscrew in the bushing,
with respect to any panel markings (or at the full ccw
position of a continuous control).

c. Release the setscrew and pull the bushing off the shaft.

d. Remove and retain the black nylon thrust washer,
behind the dial/knob assembly, as appropriate.



NOTE
To separate the bushing from the knob, if for
any reason they should be combined off the
instrument, drive a machine tap a turn or two
into the bushing for a sufficient grip for easy
separation.

6.7 KNOB INSTALLATION.
To install a knob assembly on the control shaft:

ETCHED-CIRCUIT BOARD
(FIGURE 7-4)

R243 VIOl R242

RI40 R24|

FlOI TIOl
ETCHED-CIRCUIT BOARD
(FIGURE 7-5)

Figure 6-2. Top interior view of 1863 Megohmmeter
with both etched-circuit boards tipped up.

$502 Fl02 TIOI

S202 siol CRIO7 MIOI $501

Figure 6-3. Bottom interior view of 1863 Megohm-
meter.

a. Place the black nylon thrust washer over
the control shaft, if appropriate.

b. Mount the bushing on the shaft, using a
small slotted piece of wrapping paper as a shim
for adequate panel clearance.

c. Orient the setscrew on the bushing with
respect to the panel-marking index and lock the
setscrew with the appropriate hex-socket key
wrench.

ETCHED-CIRCUIT BOARD
(FIGURE 7-4)

VIOl R242

R140 R24I

<2 ' [

1 " e
; {,—"‘\\ If T \/\/.“
7t n \ i

7" b o

Flol  TIOI
ETCHED-CIRCUIT Buanu =

Figure 6-4. Top interior view of 1864 Megohmmeter
with both etched-circuit boards tipped up.

S20l1 JIoS $502 Fl02 Tiol
X \

s202 SI03 slo2 Siol

Figure 6-5. Bottom interior view of 1864 Megohm-
meter.
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NOTE
Make sure that the end of the shaft does not
protrude through the bushing or the knob
won't bottom properly.

d. Place the knob on the bushing with the retention
spring opposite the setscrew.

e. Push the knob in until it bottoms and pull it slightly to
check that the retention spring is seated in the groove in the
bushing.

NOTE
If the retention spring in the knob comes loose,
reinstall it in the interior notch that has the
thin slit in the side wall. It will not mount in
the other notch.

6.8 METER WINDOW CARE.

The clear acrylic meter window can become susceptible
to electrostatic-charge buildup and can be scratched, if
improperly cleaned.

It is treated inside and out in manufacturing with a spec-
ial non-abrasive anti-static solution, Statnul*, which nor-

mally should preclude any interference in meter operation
caused by electrostatic effects. The problem is evidenced
by the inability of the meter movement to return promptly
to a zero reading, once it is deenergized. As supplied by
GenRad, the meter should return to zero reading within

30 seconds, immediately following the placement of a
static charge, as by rubbing the outside surface. This meets
the requirements of ANSI standard C39.1-1972.

I static-charge problems occur, possibly as the result of
frequent cleaning, the window should be carefully polished
with a soft dry cloth, such as cheesecloth or nylon chiffon.
Then, a coating of Statnul should be applied with the
polishing cloth.

CAUTION
Do not use any kind of solvent. Kleenex or paper
towels can scratch the window surface.

If it should be necessary to place limit marks on the meter
window, paper-based masking tape is recommended, rather
than any kind of marking pen, which could be abrasive or
react chemically with the acrylic.

* Available from Mancib Co., Burlington, MA 01803

NOTE

Electrical parts information in this section is presented
in such a way that all the data for a part-numbered sub-
assembly are visible in a single opening of the manual.
Thus, the parts list appears on left-hand pages, while the
part-location diagram (on the apron) and the schematic
diagram (tip out) are on right-hand pages.

REFERENCE DESIGNATOR ABBREVIATONS

B = Motor

BT = Battery

[ = Capacitor
CR = Diode

DS = Lamp

F = Fuse

J = Jack

K = Relay

KL = Relay Coil
KS = Relay Switch
L = Inductor
M = Meter

MK = Microphone
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Plug

Transistor
Resistor

Switch
Transformer
Integrated Circuit
Diode, Zener
Socket for Plug-In
Crystal

Network

L NN D DU D BN N R )

N X< C-»w2x$pO™

References
ASA Y32.16 and MIL-STD-16C



Parts Lists and Diagrams —Section 7

ELECTRICAL PARTS LIST

CHASSIS MCUNTED PARTS P/N 1863-3000
REFDES DESCRIPTION PART NO. FMC MFGR PART NUMBER
C 110 CAP MYLAR .D47UF 10 PCT &DOV 4860-8021 75042 663UW .047 UF 10PCT

C 113 CAP CER DISC 68Q0PF 20PCT 1l.4KV 4406-2689 72982 848-715U-6E800PF20PCT

CR 106 RECT 1N4005 600PIV .75A SI AS50A 6081-1003 14433 1N4005
CR 107 RECT 1N4005 600PIV .75A SI AS50A 6081-1903 14433 1N4005

F 101 FUSE SLC-BLOW 1/8A 250V 5330-0450 75515 313 .125
F 102 FUSE SLC-8LOW 1/16A 250V 5320-0300 75915 313 .062
J 101 BINDING POST AS¥ 0538-3303 24¢€55 0538-3003
J 102 BINDING POST ASM 0938-3022 24655 0938-3022
J 103 BINDING POST ASM 0638-3003 24655 0538-3003
J 104 BINDING POST ASM 0938-3)03 24655 0638-3003
J 105 PHCNE INS .281L 2 CKT 42€0-1031 823289 N-111

M 101 METER 5730-1412 24655 5730-1412
P 101 LAMP FLANGE BASE 6V 0.2A 1090H 5600-0330 71744 CM-328

P 102 LAMP FLANGE BASE 6V 0.2A 1000H 5600-0300 71744 CM-328

P 163 LAMP FLANGE BASE 6V .04A 10000H 5600-0316 71744 CM-345

241 POT COMP KNOB 100 OHM 10 PCT LIN 6000-0050 01121 JAINOS56S101L2Z
242 POT COMP KNOB 2.5K OHM 10PCT LIN 6000-0400 01121 JAINO56S252ULZ
245 RES WW AX LEAD 5.1K CHM 5PCT 3w 6680-2515 75042 AS-2 5.1 K 5PCT

FL 501 CORD 3wR 10A 123V US 7FT HAMMER 4200-1800 24655 4200-1800
R 124 RES FLM 249K 1/2 PCT 1/4w €351-3249 81349 RN60D2493C
R 125 RES FLM 499K 172 PCT 174w 6351-34GG9 81349 RN60D4993D
R 126 RES FLM 249K 172 PCT 1/4w 6351-3249 81349 RN60D2493C
R 127 RES FLM la24M 1/2 PCT 1/2W 6451-4124 81349 RN6501244C
R 137 RES COMP 11 CHM SPCT 1/2w 6100-0115 81349 RCR20G110J
R 211 RES FLM 10.0K 1 PCT 1/8Ww 6250-2100 81349 RN55D1002F
R 212 RES FLM 1.1K 1 PCT 1/3w €250-1110 81349 RN55D1101F
R 213 RES FLM 102K 1 PCT 1/8w €250-3102 81349 RN55D1023F
R 214 RES FLM 2K 1/2PCT 1/8Ww 6€251-1200 81349 RN55D20Q1C
R 215 RES FLM 20K 1 PCT 1/2W 6450-2200 81349 RN65D2002F
R 216 RES FLM 200K 1 PCT 1w 6550-3200 81349 RN75D2003F
R 217 RES FLVM 2M 1 PCT 1/2W 6450-4200 81349 RN65D020 04 F
R 218 RES FLM 20M 1 PCT 1w 6550-5200 81349 RN75D2005F
R 21 RES FLM 200M 1PCT LOOPPM IW €619-3407 24655 6619-3407
R 220 RES FLM 3,0lM 2PCT HV200PPM 1/2Ww 6619-3409 24655 66153409
R 221 RES FLM 1K 1 PCT 1/8wW 6250-1100 81349 RN55D01001F
R 222 RES FLM 4.99K 1 PCT 1/8w €250-1459 81349 RN55D4991F
R 223 RES FLM 10.0K 1 PCT 1/8w 6250-2100 81349 RN55D01002F
R 224 RES CCMP 240 K CHM 5PCT 1/4W 6066-4245 81349 RCRO7G244J
R

R

R

S 101 SWITCH RCTARY ASM 7850-5350 24655 7890-5350
S 201 SWITCH RCTARY ASM 7890-5400 24655 7890-5400
S 202 SWITCH ASM 18€4—-1400 24655 1864-1400
S 501 SWITCH TOGGLE 2PCS DPST STEADY 7910-1200 04009 83053

S 502 SWITCH SLICE 2 PCS DPCT STEADY 7910-0832 82389 L1A-126¢
T 101 TRANSFCRMER PCWER 03245-402S 24655 0345-4029
V 101 TUBE VACUUM 6AB4 8360-0100 79089 6AB4
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110
111
113

106
107
108

101
102

101
102
103
104
105

101

101
102
103

501

109
110
111
112
113
114
115
116
124
125
126
127
128
129
130
131
122
133
137
141
211
212
213
214
215
216
217
218
219
220
221
221
222
222
223
224
225
226
227
228
241
242
245

101
102
103
201
202
501
502

101
101

CAP MYLAR ,047UF 10 PCT 1000V
CAP CER SQ «10UF 80/20PCT 100V
CAP CER DISC 6830PF 20PCT 1. 4KV
RECT 1N400S5 60CPIV .75A SI AS0A
RECT 1IN4005 600PIV .75A SI AS50A
DIGCDE RECTIFIER L1N4DO3

FUSE SLC-BLOW L/8A 250V

FUSE SLC-BLOW 1/16A 250V
BINDING POST ASM

BINDING POST ASM

BINDING POST AsSM

BINDING POST ASM

PHCNE INS .281lL 2 CKT

METER

LAMP FLANGE BASE 6V 0.2A 1000H
LAMP FLANGE BASE 6V 0.2A 1000H
LAMP FLANGE BASE 6V .04A 10000H
CORD 3WR 10A 120V US 7FT HAMMER
RES COMP 62 K S5PCT 1k

RES COMP 68 K 5PCT 1w

RES COMP 270 K S5PCT 1w

RES COMP 120 K SPCT 1/2W

RES COMP 360 K S5PCT 1/2h

RES CCMP 1.2 M 5PCT 1/2Ww

RES COMP 39 K S5PCT 1w

RES COMP 47 K SPCT 2w

RES FLM 226K 1/2PCT 1/8Ww

RES COMP 30 K CHM 5PCT L/2W
RES FLM 459K 1/2 PCT 1/4w
RES FLM 1M 172 PCT 1/2W
RES FLM 2M 1/2 PCT 1/24
RES FLM 2M 1/2 PCT 1/2w
RES FLM 49,.9K 1/2 PCT L/4W
RES FLM 100K 1 PCT 1/4W

RES FLM 200K 1 PCT 1/4w

RES FLM 200K 1 PCT 1/4wW

RES COMP 11 CHM SPCT 1/2W
RES CCMP 30 K CHM SPCT 1/4w
RES FLM 100K 1 PCT 1/8W

RES FLM 11K 1 PCT 1/8w

RES FLM 1.02M 1 PCT 1/2W

RES FLM 2K 1/2PCT 1/8w

RES FLM 20K 1 PCT 1/24W

RES FLM 200K 1 PCT Lhw

RES FLM 2M 1 PCT 1/2w

RES FL¥ 20M L PCT 1w

RES FLM 200M 1PCT 100PPM 1W
RES FILM CARBCN 2G OHM 1 PCT
RES COMP 47 M S5PCT 1/4%w

RES FLM 1491K 172 PCT 1/4Ww
RES FLM 3.01M 2PCT HV200PPM 1/2W
RES FLM 3.83K 172 PCT 1/4n
RES FLM 7.68K 1/2 PCT 1/4W
RES FLM 7:68K 1/2 PCT Ll/4w
RES FLM 161 CHM 1 PCT 1/8w
RES FLM 383 OHM 1 PCT 1/8w
RES FLM 768 CHM 1 PCT 1/3W
RES FLM 768 OHM 1 PCT 1/8W
POT COMP KNOB 1K OHM 10 PCT LIN
POT CONMP KNOB 2.5K OHM 10PCT LIN
RES WW AX LEAD 5.1K CHM SPCT 3W
SWITCH RCTARY ASM

SWITCH RGTARY ASM

SWITCH RGTARY ASM

SWITCH RCTARY ASM

SWITCH ASM

SWITCH TOGGLE 2PCS DPST STEADY

SWITCH

ELECTRICAL PARTS LIST

CHASSIS NMCUNTEC PARTS

DESCRIPTION

SLIDE 2 PCS DPDT STEADY

TRANSFORMER PCWER

TUBE

VACUUNM 6AB4

7-2 PARTS LISTS AND DIAGRAMS

P/N 1864-3000

PART ANQ.
48€0-8255
4403-4100
4406-2€869

€0€1-10032
6081-19003
&6081-1001

5330-0450
5330-0300

0938-3003
0638-3022
0928-3303
0$38-3003
4260-1031

5730-1412

5600-030Q0
5600-0300
5600-021¢

4200-1800

€110-3¢€25
€110-36€85
6110-42175
€100-4125
6100-4395
€100-5125
6110-3395
6120-3475
6251-3226
6100-3305
€351-3499
€6451-4100
6451-4200
6451-4200
€351-2499
6350-3100
6350-3200
6350-3200
6100-0115
6099-3305
6250-3100
6250-2110
6450-4102
6251-1200
6450-2200
6550-3200
6450-4200
6550-5200
£615-3407
6740-1504
6099-6475
6351-1161
6619-3409
6351-1383
€351-1768
€351-1768
6250-0191
6250-0383
€250-01768
€250-0768
6000-0300
6000-0400
6680-2515

71850-5350
7850-5360
1890-53170
7850-5380
1864-0400
7910-1300
7510-0832

0345-4028

§3€0-0100

FMC

75042
72582
72%82

14433
14433
14433

75915
75915

24655
24655
24655
24655
82289

24655

71744
T1744
71744

24655

81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
24655
63060
81349
81349
24655
81349
81349
81349
813469
81349
81349
81349
01121
01121
75042

24655
24655
24655
24655
24655
04009
82389

24655

75089

MFGR PART

NUMBER

663UW 047 UF 10PCT
8131ML006511042
848-725U-6800PF20PCT

1N40Q05
1N4 005
1N4003

313 .125
313 062

0$38-3003
0638-3022
0938-3003
0938-3003
N-111

5730-1412

CM-328
CM-328
CM-345

4200-1800

RCR226623J
RCR32G6E3J
RCR32G274J
RCR206G124J
RCR20G394J
RCR20G1254
RCR32G3934
RCR42G4 734
RN585D22¢€30
RCR20G303 4
RN60D4993D
RN65D10C4C
RN65D2004C
RN65D20 040D
RN60D4992D
RN6ODIDO3F
RN60OD2003F
RN6QD2003F
RCR20G1104
RCRO763034
RN55D1003F
RN55D1102F
RN65D1024F
RN55D20010
RN65D2002F
RNT75D20C3F
RN65D20 04F
RN75D2005F
6619-3407
RX-1
RCRO7G476J
RN60D1911LC
6619-3409
RN60D38310
RN60D7681D
RN60ODT7681C
RN5501910F
RN55D3830F
RN55D7680F
RN55D7680F

JAINOS56S102LZ
JAINO565252U2

AS-2 5.1 K 5PCT

7890-5350
7890-5360
7890-5370
7890-5380
1864-0400
83053
11A-1266

0345-4028

6AB4
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107
108
109
201
202
203

105
111
112
201
211
212

101
102
103
201
202
203
204
205
206

107
108
1177
118
119
120
121
122
123
134
135
138
139
140
201
202
203
204
205
206
207
208
209
210
229
230
231
232
234
235
236
237
238
239
243
244

101

ELECTRICAL PARTS LIST

REGULATGOR & AMPLIFLER PC BUARD

DESCRIPTION

CAP
CAP
CAP
CAP
CAP
CAP

ALUM 30 UF 75V

CER DISC LD1UF 80/20PCT 100V
CER DISC 100PF SPCT 540V
ALUM 30 UF 75V

CER DISC .01UF 83/720PCT 100V
MICA 100PF 5PCT 504V

CIGDE
ZENER
ZENER
DIGDE
ZENER
ZENER

RECTIFIER IN4203
1INS708B 24V
1IN825 6.2V
RECTIFIER 1N4003
1NG6 88 20V
1N9 658 15V

5PCT
SPCT

o 4W
o 4w

SPCT
SPCT

4w
o4W

TRANSISTGR
TRANSISTOR
TRANSISTCR
TRANSISTGR
TRANSISTOR 2N3905

TRANSISTOR 2N3605
TRANSISTOR(STATIC PRCTECT REQ)
TRANSISTOR MPS—Al4

TRANSISTOR 2N3414

2N3503
2N4250
2N4250
2N3903

RES
RES
RES

CCMP
came

2.0
1.0 K

COMP 220 CHM
RES COMP 200 K CHM

RES COMP 12 5PCT
RES- COMP 3.3 5PCT
RES COMP 10 SPCT 1/2w

RES CCMF 10 SPCT 1/2w

RES FLM 24.9K 1/72PC1T1 1/8W
RES COMP 68 K 5PCT 1/2%w
RES CCMP 16 K CHM S5PCTY
RES COMP 22 K SPCT 1/2nw
RES FLM 200K 1 PCT 1/4w

POT ww TRM 5K CHM 10 PCT 1T
RES COMP 1.2 K 5PCT 1/2%w
RES COMP 2.7 K 5PCT 1/2Ww
RES COMP 27 K 5PCT 1/2Ww
RES COMP 43 K CHM 5PCT
RES CCMP 3.3 K 5PCT 1/2k
RES COMP 10 K 5PCT 1/2w
RES CCMP 24 K CHM 5PCT
K
M
Y
K
K
v
M
K

K CHM S5PCT 1/2w
SPCT 1/2w

5PCT 1/2w
5PCT 1/2n
172w
1/2k

RARXRXRXRX

1/2W

172w

1/ 2%
RES COMP 20 CHM 5PCT 1/2wW
RES COMP 47 SPCT 1/2w

RES COMP 47 5PCT 1/2w

RES COMP SPCT 1/2W

RES COMP 100 SPCT 1/2hw

RES COMP 1.0 5PCT 1/2w

RES COMP 10 5PCT 1/2W

RES COMP 10 S5PCT 1/4w

RES COMP 100 SPCT 1/4W
RES COMP 2.4 ¥ 5PCT 1/2n
RES COMP 2.4 ¥ SPCT 1/2W
RES COMP 2.4 M GHM SPCT 1/2W
RES COMP 2.4 M CHM SPCT L/2wW
POT WwW TRM 500 CHM 10 PCT 1T
POT WW TRM 5K CHM 10 PCT 1T

1.2

CHM
GHM

TUBE VACUUM 6AB4

PART NO.
4450-6173
4401-3100
4404-1105
4450-61173
4401-3100
4680-1500

6081-1001
6082-1054
€083-1960
6081-1301
6083-1018
€083-1015

8210-1132
8210-1294
8210-1264
8210-1132
8210-1114
8210-1114
8210-1143
8210~-124¢
8210-129%0

€100-2205
€100-2105
€100-1225
6100-4205
6100-3125
6100-2335
6100-3105
6106-3105
€251-2249
€100-3685
£100-3165
€100-3225
6350-3200
€056-0142
€100-2125
€100-2275
€100-3275
6100-3435
€100-2335
6100-3105
6100-3245
6100-3205
€100-6475
6100-6475
6100-2125
6100-4105
€100-5105
6100-6105
€059-3105
6099-1105
£100-5245
€100-5245
6100-5245
€100-5245
6056-0136
6056-0142

83€0-0100

FMC

56289
72982
72682
56289
72882
81349

14433
14433
03877
14433
14433
14433

04713
07263
07263
04713
04713
04713
04713
04713
56289

81349
81349
81349
81346
81349
81349
81349
81349
81349
81349
81349
81349
81249
24€55
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
24655
24655

79089

P/N 1864-2701

MFGR PART NUMBER
43D300G075
080554025u0010327
08310822750001014
43D300G075
080554025L001037
CM20CD101J

1N4003
IN9T708
IN825

1N4003
IN968B
IN9658

2N3903
2N4250
2N4259
2N3903
2N3905
2N3905
2N4220
MPS—Al4
2N3414

RCR20G2024J
RCR20G102J
RCR20G2214
RCR20G2044
RCR20G123J
RCR20G3324
RCR20G1034
RCR20G1034
RN55D2492D
KCR20G6834J
RCR20G1634
RCR20G2234
RN60D2003F
6056-0142

RCR20G122J
RCR20G2724
RCR20G2734
RCR20G433J
RCR20G3324
RCR20G1034
KCR20G243J
RCR20G2034
RCR20G4 764
RCR20G4 764
RCR20G1 224
RCR20G104J
RCR20G1054
RCR20GL 064
RCRQO7G1034
RCRQO7G101J .
RCR20G2454
RCR20G2454
RCR20G2454
RCR20G245J
6056-01 36

6056-0142

6AB4
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Figure 7-1. Replaceable mechanical parts on the 1863
(portable unit shown).
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Figure 7-2. Replaceable mechanical parts on the 1864
(rack-mount unit shown).
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MECHANICAL PARTS LIST

Reference Number Name Description GR Part No. Fed. Mfg. Part No. Fed. Stock No.
Fig. 7-1 Fig. 7-2 Mfg. Code
1 1 DRESS NUT Nut, 15/32 =32, 7/16 inch. 5800-0800 24655 5800-0800 5310-344-3634
2 2 METER COVER Weston, 4 inch, light gray. 5720-4711 24655 5720-4711
3,4 = DRESS NUT Nut, 3/8 -32, 7/16 inch. 5800-0805 24655 5800-0805
- 3,4 KNOB ASM. Knob, white dot and line 5520-5221 24655 5520-5221
including retainer P /N 5220-5402.
5,10,12 5,10,12 INSULATOR Gray insulator. 0938-9813 24655 0938-9813
6,11,13 6,11,13 BINDING POST ASM. Red-top. Binding Post, Brass 0938-9734 24655 0938-9734
i 7 SHORTING LINK Shorting link. 5080-4800 24655 5080-4800 5940-927-7452
9 8 BINDING POST ASM. Jack with top and shaft 0938-3022 24655 0938-3022
8 9 SPACER Spacer to ground jack to panel. 0938-9706 24655 0938-9706
14* 14 DIAL ASM. Range switch dial assembly 1864-1200 24655 1864-1200
including bushing P/N 4143-3251.
15 15 KNOB Range switch knob including 5520-5420 24655 5520-5420
retainer P/N 5220-5401.
16 16 DRESS NUT Nut, 15/32 -32, 1/2 inch. 5800-0810 24655 5800-0810 5310-991-7185
= 17 DIAL ASM. Right-hand TEST VOLTAGE 1864-1220 24655 1864-1220
dial assembly including
bushing P/N 4143-3241.
17 - KNOB ASM. Knob, TEST VOLTAGE, including 5500-5421 24655 5500-5421
retainer P/N 5520-5401.
= 18,20,22 KNOB Knob, no lines, including 5520-5220 24655 5520-5220
retainer P/N 5220-5402.
= 19 DIAL ASM. Center TEST VOLTAGE 1864-1230 24655 1864-1230
dial assembly including
bushing P/N 4143-3241.
=y 21 DIAL ASM. Left-hand TEST VOLTAGE 1864-1210 24655 1864-1210
dial assembly including
bushing P/N 4143-3241.
18 - GASKET Rubber gasket around panel. 5331-3602 24655 5331-3602
( Removed on rack-mount unit)
Rear Rear FUSEHOLDER Fuse Mounting Device 5650-0100 71400 HKP-H 5920-284-7144
Panel Panel

*P/N 1863-1200 on 1863

PARTS LISTS AND DIAGRAMS 7-5
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Rotary switch sections are shown as viewed
from the panel end of the shaft. The first digit
of the contact number refers to the section.
The section nearest the panel is 1, the next
section back is 2, etc. The next two digits refer
to the contact. Contact 01 is the first position
clockwise from a strut screw (usually the screw
Lrize above the locating key), and the other contacts
:IZ/%%;( are numbered sequentially (02, 03, 04, etc),
&RlZ? proceeding clockwise around the section. A
5’?/284"’:4 suffix F or R indicates that the contact is on
the front or rear of the section, respectively.
>ATI3, RI39
NOTE: R224, 240 kQ nominal
added across R223.
RIOS
X CRIOS
AT3 ————y
112R WH-VFRD_
o2R
e S10|
104R
v WH-GY-BU ——= AT I8 TEST VOLTAGE
R + 50
‘4,99K _’.. fz’)o
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IK WH-GN-BK . MICT= .50
we « 500
S101

Figure 7-3. Type 1863 switching diagram.
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Figure 7-4. Regulator and amplifier circuits etched-
board assembly for 1863 and 1864 .
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Figure 7-5. Type 1863 rectifier circuit etched-board
assembly (P/N 1863-2720).

ELECTRICAL PARTS LIST

RECTIFIER PC BCARD P/N 1863-2720

DESCRIPTION PART NO. FMC MFGR  PART  NUMBER
CAP ALUM 10UF 475V 4450-6175 90201 TCG 1OUF 475V
CAP ALUM 10UF 475V 4450-6175 90201 TCG 10UF 475V

CAP POLYPROPYLENE 4.7NF 10% 1.6KV 4863-4341 80183 T15P4T2916LA3

RECT 1N4005 600PIV .75A SI ASOA 6081-1003 14433 IN4005
RECT 1N4005 600PIV .75A SI1 AS50A 6081-1003 14433 1N4005
RECT 1N4005 600PIV .75A ST A50A 6081-1003 14433 1N4005
RECT 1N4005 600PIV .75A SI AS50A 6081-1003 14433 IN4005

RES FLM 100 K 5PCT 7W 6228-4105 14674 FP-5 100 K 5PCT
RES COMP 2.2 M 5SPCT 1/2W 6100-5225 81349% RCR20G225J
RES COMP 2,2 M 5PCT 1/2W 6100-5225 8134S RCR20G2254
RES FLM 100 K 5PCT 7W 6228-4105 14674 FP-5 100 K 5PCT

NOTE: The number appearing on the foil side is not the part number.



REGULATED DC SUPPLY

ATII
* ATI5 WH-RD
RII9 RI2I RIO8
WH-GN 12K 2N4250 10K cl108 IK RI23
TI01,9 Q102 0l $24.9K
R230|R232( 178W
ATI4 |C107 +]I00K S IOM 140 W
o, 30pF 5K ATI8 D
9 ATIS ;
o s UNKNOWN E BC A ° o\
s meres s @@ o
- ™ RI20 RI22 e JI03 4104 g
i WhGy, CRIOS %3_3!( 10K GUARD N AT27 BOTTOM VIEW BOTTOM VIEW
e JIol - JI02 R236 OF QIO0I, Q102 OF Q204,206
° sio! @ 2.4M Q103,0201,0202,
WHYE  — — MR' 104R r a7 0203,0205,
AT209 N SIOl 2.4M =
hog 6 §0250 : —
RIOIS 100K 24 |mF‘ crI06 ¥ R238 2 :
- . 1
| |, ~teesereo g, R239 3 2 |
|’/ N 2.4M
R245 O MEASURE
CRIO2 CRIOI PSATA ( %5.!’(
Q205 ; 3w O CHARGE
L
+ClOI RIO3 $202 | °
.cc)'c'>%7_ 10pF $o2m l I04F @IO3F YE | — %0 DISCHARGE
| -~
. T ] RI24 AT28 5 ' & 47 $202
AT23 I \24M 249K 499Kk 249K R235 >
— 174w /4w 174W 100 [Dri03 v .
_ WH-BU-BR
10pF giga | ——cl0 2N3414 DANGER B
™ WH-GN-BR T 047 Q206 |-k
CRIO3 CRIO4 - I or
'ATI6 b
- ___ara ] AT26
‘ YE
i TIOI,14
fl00-125V 200-250V}!
L _50-60Hz__ j:TOL6 % Mio] Rg SI0
1 110R L 101
L RI37 50-100 z WH-RD-BR +m- WH-GNBK _ _ 5'°'(’§ IR WH-OR
! " 1R 107R 50V- 6K
" WH-OR B PIogWEVT [200-500 200V 18K\ Re2i-223
ATo | ATy AT GRIO? 250V~ 1K 178W RD S2Q1,109F
[ TI0s ATcR201 oo 3 71 8 500V - 6K
| TIQL8 0 I07F  106F 105F I04F 103F  102F
12K 101F
R206 R208 PRECISION
R229 ¢ 10K > 20K R219 2214 RESISTORS
s - 2N3905 200M :
c20l JE) ] s on AI/E;- 9e8 @ oz 2w 178w (Rs)
TION? /F3ODF Z't‘ |2/2\8A'f( VTRZ?;(Z GY-BKAT4 | 0204 206F
cRraII - e =,
20V cw| @ BET=] AT28  /R209 AT R2I0 « - 25022(’; 20IF
|
ccw WH-GY, W 0K  LIK 204F
i3 3?_‘] BRT S a3K 122 coos L 29 8TY 1/8W  1/8W ®207F oo ©AT2S
(7] 100pF AT3 22l
CAUT'ON 1 2N3903 Ro44 * LR
WH-R Ri3a /azo! W} 5K wh-or|  gRe13
THE FOLLOWING COMPONENTS eex% \ zﬂo — - $102K
REQUIRE SPECIAL HANDLING vy di WH-BU-BR . |
TION 1
. FOR STAT\IC PROTECTIO 6K ooe — rear 10 | o0
REFER TO*CSMA-SHO1-P1 33K Taak 100 f‘_('m
cw
oz QECH ez . WH-VT-BU OE;"’“’
B e , ATS 36K ATO ) ST = :
\/ A WH-VT-BR | HIGHEST RANGE
ANCHOR TERMINALS USED AT1,2,2A,28B,3 THRU 28 FET-INPUT VOLTMETER CIRCUIT
NOTE UNLESS SPECIFIED
1. POSITION OF ROTARY SWITCHES 5. RESISTANCE L QHMS MEGOHM _
SHOWN COUNTERCLOCKWISE. Figure 7-6. Type 1863 schematic diagram.
2. CONTACT NUMBERING OF SWITCHES | & ShPRCI MiCorARADS, Lhas 0 ype agr
EXPLAINED ON SEPARATE SHEET THAN ONE IN MICROFARADS.

N BOOK. <

3 ig:::'?; ;wui?:gg IN INSTR 7. (O KNOB' CONTROL

" UCTION BOOK FOR VOLTAGES 8. @ SCREWDRIVER CONTROL
APPEARING ON DIAGRAM. o, AT. ANCHOR TERMINAL

. RESISTORS 1/2 WATT. 10. TP - TEST POINT PARTS LISTS AND DIAGRAMS 7-7
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Code

00136
00192
00194
00327
00434
00656
00779
01009
01121
01255
01281
01295
01526
01930
01963
02111
02114
02606
02639
02660
02735
02768
03042
03508
03550
03636
03877
03888
03911
04009
04643
04713
04919
05079
05245
05276
05402
05574
08624
05748
05820
06383
06406
06665
06743
06795
06915
06928
06978
07047
07126
07127
07233
07261
07263
07387
07595
07699
07707
07828
07829
07910
07983
07999
08524
08556
08730
09213
09353
09408
09823
09856
09922
10025
10389
11236
11599
11983
12040
12045
12498
12617
12672
12697
12856
12954
12969
13094
13103
13148
13150
13327
13715
13919
14010
14195
14196
14332
14433
14482
14608
14655
14674
14749
14752
14889
14908
14936
15238
15476

Manufacturer

McCoy Elctrns..Mt.Holly Sorinas,PA 17065
Jones Mfg.,Chicago,iL 60181
Walsco Eletrns.,Los Angeles,CA 90018
Welwyn Intntl. Westlake,OH 44145
Schweber Elctras. Westburg,NY 11590
Aerovox.,New Bedford, MA 02745

AMP [nc.,Harrisburg,PA 17105

Alden Products. Brockton,MA 02413
Allen Bradley.,Milwaukee, Wi 53204
Litton Inds.,Beverly Hills,CA 90213
TRW.,Lawndale,CA 90260

TI.,Dallas, TX 75222

GE.,Waynesboro,VA 22980
Amerock.,Rockford,L 61101
Cherry Elctrc.,Waukegan,| L. 60085
Spectrol Elctrns. City of Industry, CA 91745
Ferroxcube.,Saugerties,NY 12477
Fenwall Lab.,Morton Grove,|L 60053
GE.,Schenectady,NY 12307
Amphenol.,Broadview,|L 60153
RCA.,Somerville,NJ 08876
Fastex.,Desplains,!L 60016

Carter Ink..Cambridge, MA 02142

GE. Syracuse,NY 13201

Vanguard Elctins.,Inglewood,CA 90302
Grayburne., Yonkers,NY 10701
Transitron Elctrns. Wakefield, MA 01880
KDI Pyrofilm.,Whippany,NJ 07981
Clairex.,New York,NY 10001

Arrow Hart.,Hartford,CT 06106
Digitronics.,Albertson,NY 11607
Motorola.,Phoenix,AZ 85008
Component Mfg.,W.Bridgewater,MA 02379
Tansistor Elctrns.,Bennington,VT 05201
Corcom.,Chicago, | L. 60639

ITT Elctrns.,Pomona,CA 91766

Controls Co.of Amer.,Melrose Pk,|L 60160
Viking Inds.,Chatsworth,CA 91311
Barber Colman.,Rockford,IL 61101
Barnes Mfg.,Mansfield, OH 44901
Wakefield Eng. Wakefield, MA 01880
Panduit., Tinley Pk,IL 60477

Truelove & Maclean.,Waterbury CT 06708
Precision Monolith.,Santa Clara,CA 95050
Clevite.,Cleveland,OH 44110

WLS Stamp.,Cleveland,OH 44104

Richco Plstc.,Chicago,|L 60646
Teledyne Kntes.,Soland Bch,CA 92075
Aladdin Elctrns.,Nashville, TN 37210
Ross Milton.,Southampton,PA 18966
Digitran.,Pasadena,CA 91105

Eagle Signal.,Baraboo, Wi 53913

Cinch Graphik. City of Industry,CA 91744
Avnet. Culver City,CA 90230
Fairchild.,Mountain View,CA 94040
Birtcher.,N.Los Angeles,CA 90032
Amer.Semicond.,Atlington Hts,IL 60004
Magnetic Core.,Newburgh,NY 12550
USM Fastener., Shelton,CT 06484
Bodine.,Bridgeport,CT 06605

Bodine Elctrc.,Chicago,|L 60618

Cont Device.,Hawthorne,CA 90250
State Labs.,New York,NY 10003

Borg Inst.,Delavan,Wl 53115

Deutsch Fastener.,Los Angeles,CA 90045
Bell Elctre.,Chicago,| L 60632

Vemaline Prod.,Franklin Lakes,NJ 07417
GE.,Buffalo,NY 14220

C&K Components.,Watertown,MA 02172
Star-Tronics.,Georgetown,MA 01830
Burgess Battery.,Freeport,|L 61032
Fenwal Elctrns., Framingham,MA 01701
Burndy.,Norwalk,CT 06852

Glasseal Prod., Linden,NJ 07036

Chicago Switch.,Chicago, L 60647

CTS of Berne.,Berne,IN 46711

Chandler Evans.,W.Hartford,CT 06101
Nortronics.,Minneapolis, MN 55427
National. Santa Clara,CA 95051

Elctre Transistors.,Flushina,NY 11354
Teledyne.,Mountain View,CA 94043
Hamlin., Lake Millis Wi 53551
RCA.Woodbridge,NJ 07095
Clarostat.,Dover,NH 03820
Micrometals. City of Industry,CA 91744
Dickson Elctrns, Scottsdale,AZ 85252
Unitrode.,Watertown,MA 02172
Electrocraft. Hopkins,MN §5343
Thermalloy.,Dallas, TX 75234

Vogue Inst.,Richmond Hill,NY 11418
Vernitron., Laconia,NH 03246

Solitron Devices., Tappan,NY 10983
Fairchild.,San Rafael,CA 94903

Burr Brown.,Tucson,AZ 85706

Anadex Inst.,Van Nuys,CA 91406

Elctre Controls. Wilton,CT 06897
American Labs.,Fullerton,CA 92634
Relton., Arcadia,CA 91006

ITT.,W.Palm Beach,FL 33402

Watkins & Johnson. Palo Alto,CA 94304
Corbin. Berlin,CT 06037

Cornell Dubilier.,Newak,NJ 07101
Corning Glass.,Corning,NY 14830
Acopian.,Easton,PA 18042
Electrocube.,San Gabriel CA 91776

R&G Sloan.,Sun Valley,CA 91352

Elctrc Inst & Spelty. Stoneham,MA 02180
General Inst.,Hicksville,NY 11802
ITT.,Lawrence,MA 08142

Digital Equip.,Maynard,MA 01754

JANUARY 1978

Code

15605
15782
15801
15819
16037
16068
16179
16301
16352
16485
16636
16758
16950
16952
17117
17540
17745
17771
17850
17856
18324
18542
18677
18736
18795
18911
19178
19209
19373
19396
19617
19644
19701
20093
20754
21335
21688
21759
22526
22589
22753
23338
23342
23936
24351
24355
24444
24446
24454
24455
24602
24655
24759
25008
25289
26601
26805
26806
27014
27545
28480
28520
28875
28959
30043
30646
30874
30985
31019
31514
31814
31951
32001
33095
33173
34141
34156
34333
34335
34649
34677
35929
36462
37942
38443
39317
40931
42190
42498
43334
43991
49671
49956
50088
50101
50507
50522
50721
51167
51553
51642
52648
52676
52763
53021
53184
53421
54294
54297
54715

FEDERAL SUPPLY CODE

FOR MANUFACTURERS
From Defense Logistics Agency Microfiche

H4-2 SB 708-42

Manufacturer

Cutler Hammer.,Milwaukee,WI 53202
Hauston Inst.,Bellaire, TX 77401

Fenwal Elctrns., Framingham,MA 01701
Sinclair & Rush.,St.Louis,MO 63111
Spruce Pine Mica.,Spruce Pine,NC 28777
Intntl Diode. Jersey City,NJ 07304
Ommi Spectra.,Farmington,MI 48024
Astrolab.,Linden,NJ 07036

Codi., Fairlawn,NJ 07410

Sterling Inst.,New Hyde Park,NY 11040
Indiana General.,Oglesby,| L 61348
Delco.,Kokomo,IN 46901

Precision Dynamics.,Burbank,CA 91504
Amer Micro Devices. Summerville,5C 29483
Elctre Molding.,Woonsocket,R| 02895
Mohawk Spring.,Schiller Park,IL 60176
Angstrohm Precsn.,Hagerstovin,MD 21740
Singer.,Somerville,NJ 08876

Zeltex, Concord,CA 94520
Siliconix.,Santa Clara,CA 95054
Signetics. Sunnyvale,CA 94086

New Prod Eng.Wabash,IN 46992
Scanbe.,El Monte,CA 91731

Computer Diode.,S. Fairlawn,NJ 07936
Cycon.,Sunnyvale,CA 94086
Durant.,Watertown,W| 53094
Zero.,Monson,MA 01057
GE.,Gainesville,FL 32601

Eastron., Haverhill, MA 01830
Paktron.,Vienna,VA 22180
Cabtron.,Chicago,| L 60622

LRC Elctrns.,Horseheads,NY 14845
Electra.,Independence,KS 67301

Elect Inds.,Murray Hill,NJ 07974
KMC.,Long Valley,NJ 07853

Fafnir Bearing.,New Britian,CT 06050
Raytheon., Norwood, MA 02062

Lenox Fugle. Watchung,NJ 07060

Berg Elctrcs., New Cumberland,PA 17070
Electro Space Fabretrs, Topton,PA 19562
UID Elctres.,Hollywood,FL 33022
Wavetek.,San Diego,CA 92112

Avnet Elctrs., Franklin Park,IL 60131
Pamotor.,Bulingham,CA 94010

Indiana Gnrl Elctre.,Keasby,NJ 08832
Analog Devices.,Cambridge,MA 02142
General Semicond., Tempe,AZ 85281
GE.,Schenectady,NY 12305
GE.,Syracuse,NY 13201
GE.,Cleveland,OH 44112

EMC Technlgy.,Cherry Hill,NJ 08034
Gen Rad.,Concord,MA 01742

Lenox Fugle.,S.Plainfield,NJ 07080
Vactite.,Berkeley,CA 94710
EG&G.,Bedford,MA 01730

Tri-County Tube.,Nunda,NY 14517
Omni Spectra.Waltham,MA 02154
American Zettler.,Costa Mesa,CA 92626
National.,Santa Clara,CA 95051
Hartford Universal Ball.,Rocky Hill,CT 06067
HP.Palo Alto,CA 94304

Heyman Mfg.,Kenilworth,NJ 07033
IMC Magnetics.,Rochester,NH 03867
Hoffman Elctres.,El Monte,CA 91734
Solid State Devices.,LaMirada,CA 90638
Beckman Inst.,Cedar Grove,NJ 07009
1BM.,Armonk,NY 10504

Permag Magnetics., Toledo,OH 43609
Solid State Scntfc.,Montgomerville,PA 18936
Standford Appld Engs.,Costa Mesa,CA 92626
Analogic. Wakefield, MA 01880

Triridge. Pittsburgh,PA 15231
Jensen.,Chicago,| L 60638

Spectrum Control.,Fairview,PA 16415
GE.,Owensboro,KY 42301
Koehler.,Marlboro,MA 01752
Semicoa.,Costa Mesa,CA 92626

Silicon Genrl.,Westminster,CA 92683
Advanced Micro Devices. Sunnyvale,CA 94086
Intel.,Santa Clara,CA 95051

Solitron Devices. Jupiter,FL 33458
Constanta.,Montreal,QUE,CAN

National Ltd.,Montreal, QUE,CAN
Mallory.,Indianapolis,IN 46206

Marlin Rockwell., Jamestown,NY 14701
McGill Mfg., Valpariso,IN 46383
Honeywell.,Minneapolis,MN 55408
Muter.,Chicago, L 60638

National. Melrose, MA 02176

New Departure-Hyatt..Sandusky,OH 44870
Norma Hoffman.,Stanford,CT 06904
RCA.,New York,NY 10020
Raytheon.,Waltham,MA 02154
Mostek.,Carroliton, TX 75006

GHZ Devices.,S.Chelmsford,MA 01824
Micro Networks. Worcester,MA 01606
Monsanto.,Palo Alto,CA 94304

Datel Systems.,Canton,MA 02021

Aries Elctres., Frenchtown,NJ 08825
Diablo Systems.,Hayward,CA 94545
Centre Eng.,State College,PA 16801
Plessey. Santa Ana,CA 927
SKF Inds.Philadelphia,PA 19132
Stettner Trush., Cazenovia, NY 13036
Sangamo Elctrc.,Springfield,IL 62705
Xciton.,Latham,NY 12110
Tyton.,Milwaukee, Wi 53209
Shallcross.,Selma,NC 27576

Assoc Prec Prod.,Huntsville, AL 35805
Shure Bros.,Evanston,| L 60202

GSA-FSS H4-2

Code

56289
57771
58563
59730
59875
60399
61007
61637
61864
63060
63743
65083
65092
70106
70109
70417
70485
70563
70611

70892
70903
71126
71279
71294
71400
71450
71468
71482
71590
71666
71707
71729
71744
71785
71823
72136
72228
72259
72619
72699
72765
72794
72825
72962
72982
73445
73569
73690
73803
73899
73957
74193
74199
74445
74545
74861

74868
74970
75042
75376
75382
75491

75608
75915
76005
76149
76241

76381

76385
76487
76545
76684
76854
77132
77147
77166
77263
77315
77339
77342
77542
77630
77638
78189
78277
78429
78488
78553
78711

79089
79136
79497
79725
79727
79840
79963
80009
80030
80048
80103
80183
80211

80251

80258
80294
80368
80431

80583
80740
80756

Manufacturer

Sprague.,North Adams,MA 01247
Stimpson.,Bayport,NY 11705
Superior Valve. Washington,PA 15301
Thomas & Betts., Elizabeth,NJ 07207
TRW.,Cleveland,OH 44117
Torrington., Torrington,CT 06790
Townsend.,Braintree, MA 02184
Union Carbide.,New York,NY 10017
United Carr Fast.Boston,MA
Victoreen.,Cleveland,OH 44104

Ward Leonard., Mt.Vernon,NY 10550
Westinghouse. Bioomfield,NJ 07003
Weston.,Newark,NJ 07114

Acushnet Cap.,New Bedford,MA 02742
Adams & Westlake.,Elkhart,IN 46514
Chrysler.,Detroit,MI 48231

Atlantic India Rubber.,Chicago,IL 60607
Amperite.,Union City,NJ 07087
Ark-Les Switch. Watertown,MA 02172
Bead Chain. Bridgeport,CT 06605
Belden.,Chicago,|L 60644
Bronson.,Beacon Falls,CT 06403
Cambridge Thermionic. Cambridge,MA 02138
Canfield.,Clifton Forge,VA 24422
Bussmann. S, Louis,MO 63107

CTS. Elkhart,IN 46514

Cannon.,Los Angeles,CA 90031
Clare.,Chicago,| L 60645

Centralab., Milwaukee, W1 563212
Continental Carbon.,New York,NY
Coto Coil.,Providence,RI 02905
Crescent Box.,Philadelphia,PA 19134
Chicago Min Lamp. Chicago,|L 60640
Cinch.,Chicago, L 60624

Darnell. Downey,CA 90241
Electromotive. Willimantic,CT 06226
Continental Screw.,New Bedford,MA 02742
Nytronics. Berkeley Hts,NJ 07922
Dialight.,Brooklyn,NY 11237

General Inst.,Newark,NJ 07104
Drake.,Chicago, L 60631

Dzus Fastener. W.Islip,NY 11795
Eby.,Philadelphia,PA 19144

Elastic Stop Nut.,Union,NJ 07083
Erie.,Erie,PA 16512

Amperex Elctres. Hicksville NY 11801
Carling Elctrc.,Hartford,CT 06110
Elco Resistor.,New York,NY
T.,Attleboro,MA 02703

JFD Elctres. Brooklyn,NY 11219
Groov-Pin.,Ridgefield,N.J 07657
Heinemann., Trenton,NJ 08602
Quam Nichols.,Chicago,| L 60637
Holo-Krome.Hartford,CT 06110
Hubbell. Stratford,CT 06497
Industrial Cndnsr.,Chicago,IL 60618
Amphenol.,Danbury,CT 06810
Johnson.,Waseca,MN 56093
IRC(TRW. Burlington,| A 52601
Kurz-Kasch., Dayton,OH 45401
Kuka.,Mt Vernon,NY 10551
Lafayette.,Syosset,NY 11791

Linden. Providence,RI 02905
Littelfuse., Des Plains,IL 60016

Lord Mfg. Erie,PA 16512

Mallory Elctre.,Detroit,MI 48204
Maurey.,Chicago,|L 60616

3 M Co.,5t.Paul MN 55101

Minor Rubber.,Bloomfield,NJ 07003
Millen.,Malden,MA 02148

Mueller Elctr.,Cleveland,OH 44114
National Tube. Pittsburg,PA

Oak Inds.,Crystal Lake,IL 60014

Dot Fastener. Waterbury,CT 06720
Patton MacGuyer. Providence,R| 02905
Pass Seymour., Syracuse,NY 13209
Pierce Roberts Rubber., Trenton,NJ 08638
Platt Bros.,Waterbury,CT 06720
Positive Lockwasher.,Newark,NJ
AMF.Princeton,IN 47570
Ray-0-Vac.,Madison Wi 63703
TRW.,Camden,NJ 08103

General Inst.,Brooklyn,NY 11211
Shakeproof.,Elgin, | L 60120

Sigma Inst.,Braintree,MA 02184
Airco Speer.,St Marys,PA 15867
Stackpole.,St Marys,PA 15867
Tinnerman. Cleveland,OH
Telephonics., Huntington,NY 11743
RCA. Harrison,NJ 07029

Waldes Kohinoor.,New York,NY 11101
Western Rubber.,Goshen,IN 46526
Wiremold.,Hartford,CT 06110
Continental Wirt.,Philadelphia,PA 19101
Mallory Controls.,Frankfort,IN 46041
Zierick.,Mt Kisco,NY 10549
Tektronix.,Beaverton,OR 97005
Prestole Fastener., Toledo,0H 43605
Vickers.,St Louis,MO 63166
Lambda.,Melville,NY 11746
Spraque.,N.Adams,MA 01247
Motorola., Franklin Pk,IL 60131
Formica.,Cincinnati,OH 45232
Standard Oil., Lafeyette,IN 47902
Bourns Labs.,Riverside,CA 92506
Sylvania.,New York,NY 10017

Air Filter. Milwaukee,W| 53218
Hammarlund.,New York,NY 10010
Beckman Inst. Fullerton,CA 92634
TRW Ramsey.,St Louis,MO 63166

Ref FMC Column
in Parts Lists

Manufacturer

Pure Carbon.,St Marys,PA 15857
Int'l Inst.,Orange,CT 06477

i range,| L 60525
tirling,NJ 07980
Winchester.,Oakville,CT 06779
Military Specifications
Joint Army-Navy Specifications
Int'l Rectifier.,El Segundo,CA 90245
Chicago Lock.,Chicago,IL 60641
Filtron.,Flushing,NY 11354
Ledex.,Dayton,OH 45402
Barry Wright. Watertown,MA 02172
Sylvania., Emporium,PA 15834
No.Amer.Philips.,Cheshire,CT 06410
IN Pattern & Model.,LaPort,IN 46350
Switchcraft.,Chicago,! L 60630
Reeves Hoffman. Carlisle,PA 17013
Metals & Controls.,Attleboro,MA 02703
Milwaukee Resistor.,Milwaukee, W1 53204
Rotron. Woodstock,N'Y 12498
IN General Magnet.,Valparaiso,IN 46383
Varo.,Garland,TX 75040
Hartwell. Placentia,CA 92670
Meissner.,Mt Carmel,|L 62863
Carr Fastener,,Cambridge,MA 02142
Victory Eng, Springfield,NJ 07081
Parker Seal.,Culver City,CA 90231
H.H.Smith.,Brooklyn,NY 11207
Bearing Spclty.,San Francisco,CA
Solar Elctre.,Warren,PA 16365
Burroughs.,Plainfield,NJ 07061
Union Carbide.,New York,NY 10017
Mass Engrg.,Quincy,MA 02171
National Elctres.,Geneva,IL 60134
TRW.,Ogallala,NB 69153
Lehigh Metals.,Cambridge,MA 02140
Sarkes Tarzian.,Bloomington,IN 47401
TA Mfg.,Los Angeles,CA 90039
Kepco.,Flushing,NY 11352
Payson Casters.,Gurnee,|: 60031
Prec Metal Prod. Stoneham,MA 02180
RCA.,Harrison,NJ 07029
REC.,New Rochelle,NY 10801
Cont Elctres.,Brooklyn,NY 11222
Cutler Hammer.,Lincoln,IL 62656
GTE Sylvania.,Ipswitch,MA 01938
Gould Nat Battery., Trenton,NJ 08607
Cornell Dubilier.,Fuquay Varina,NC 27626
K&G Mr.,New York,NY
Potter & Brumfield.,Princeton,IN 47671
Holtzer Cabot.,Boston, MA 02119
United Transformer.,Chicago,L
Berkshire Transformer.,Kent,CT 06757
Mallory Cap.,Indianapolis,IN 46206
Mallory Bat., Tarrytown,NY 10591
Gulton Inds.,Metuchen,NJ 08840
Westinghouse.,Boston,MA 02118
Hardware Prod.,Reading,PA 19602
Continental Wire., York,PA 17405
Cannon.,Salem,MA 01970
Gerber. Mishawaka,IN 46544
Johanson.,Boonton,NJ 07005
Harris.,Melbourne,FL 32901
Augat Bros. Attleboro,MA 02703
Chandler.Wethersfield CT 06109
Dale Elctres.,Columbus,NE 68601
Elco.Willow Grove,PA 19090
General Inst.,Dallas, TX 75220
Kings Elctres., Tuckahoe,NY 11223
Mephisto Tool.,Hudson,NY 12534
Honeywell.,Freeport,|L 61032
Electra Insul. Woodside,NY 11377
Edgerton Germeshuasen.,Boston,MA 02115
IMC Magnetics.,Westbury NY 11591
Ampex.,Redwood City,CA 94063
Hudson Lamp.,Kearny,NJ 07032
Sylvania. Woburn,MA 01801
Amer Elctres Labs.,Lansdale,PA 19446
R&C Mfg.,Ramsey,PA 16671
Cramer.,New York,NY 10013
Raytheon.,Quincy,MA 02169
Wagner Elctrc., Livingston,NJ 07039
Weston., Archibaid,PA 18403
Tel Labs.,Manchester,NH 03102
Dickson.,Chicago,|L 60619
Magnecraft.,Chicago,| L 60630
Atlas Ind.,Brookline,NH 03033
Garde.,Cumberland,R| 02864
Quality Comp.,St Marys,PA 15857
Alco Elctres.,Lawrence,MA 01843
Continental Conn.,Woodside,NY 11377
Vitramon.,Bridgeport,CT 06601
Gordos.,Bloomfield,NJ 07003
Methade.,Rolling Meadow, L 60008
Amer Brass., Torrington,CT 06790
Weckesser.,Chicago, L 60646
Aerovox Hi Q.,Olean,NY 14760
Microwave Assoc.,Burlington,MA 01801
Military Standards
Linemaster Switch.,Woodstock,CT 06281
Sealectro.,Mamaroneck NY 10544
Compar.,Burlingame,CA 94010
North Hills.,Glen Cove,NY 11542
Protective Closures.,Buffalo,NY 14207
Metavac.,Flushing,NY 11358
Varian.,Palo Alto,CA 94303
Atlee. Winchester,MA 01890
Delevan:E.Aurora,NY 14052
Renbrandt.,Boston,MA 02118
Centralab.,Milwaukee, Wl 53201




Rotary switch sections are shown as viewed
from the panel end of the shaft. The first digit
of the contact number refers to the section.
The section nearest the panel is 1, the next
section back is 2, etc. The next two digits refer
to the contact. Contact 01 is the first position
clockwise from a strut screw (usually the screw
above the locating key), and the other contacts
are numbered sequentially (02, 03, 04, etc),
proceeding clockwise around the section. A
suffix F or R indicates that the contact is on
the front or rear of the section, respectively.
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Figure 7-7. Type 1864 switching diagram.

7-8 PARTS LISTS AND DIAGRAMS




REFDES

101
1902
103
104
105
106
112

2 101

132
103
104

101
102
103
104
105
126

CAP
CAP
cap
CAP
cap
CAP
CAP

RECT
REECT
RECT
RECT

RES
RES
RES
RES
RES
RES

ALUM
ALUM
ALUM
ALUM
ALUM
ALUM

POLYPROPYLENE 4.7NF 10% 1.6KV

RECTIFIER PC BOARC

ELECTRICAL PARTS LIST

DESCRIPTION

10UF 475V
10UF 475V
1O0UF 475V
10UF 475V

10U
10U

F 475V
F 475v

LN4006 800PIV
1N4C06 BOOPIV
IN4006 800PIV
1N4006 800PIV

FLM
FLM
come
comoe
comp
coMP

100
100
479
470
470
470

5PCT
5PCT
5pPC

5PC

K
K
K
K 5PCT 1/2W
K
K

«5A ST A50A
«5A SI AS50A
«5A S1 AS0A

«5A ST A50A

™
TW
T 1/2wW

T 1/2w

5PCT 1/2W

& 18642720

P/N 1864-2720

PART NO.

4450-6175
4450-6175
4450-6175
4450-6175
4450-6175
4450-6115
4863-4341

6081-1004
6081-1004
6081-1004
6081-1004

6228-4105
6228-4105
6100-4475
6100-4475
6100-4475
6100-4475

FMC

90201
80201
50201
$2201
90201
90201
80183

14433
14433
14433
14433

14674
14674
81346
8134S
81349
81345

MFGR

TCG
TCG6
TCG
TCG6
TCG
TCG

PART

1JUF
10UF
10UF
10UF
10UF
10UF

475V
475V
475V
475V
475V
475V

T15P472916LA3

1IN4006
1N4006
1IN4006
1IN4QC6

NUMBER

FP-5 100 K 5PCT
FP-5 100 K 5PCT
RCR20G474J
RCR20G474J
RCR20G474J
RCR20G474J

(e

RIOI

Figure 7-8. Type 1864 rectifier circuit etched-board
assembly (P/N 1864-2720).
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REFCES

DOOO OO0

XDV OV DD ODOD PTOPOV DV XTVODODINVODVDODODIDODODOOODODO VD

107
108
109
201
202
203

~ 105

111
112
201
211
212

101
102
103

202
203

208
209
210
229
230
231
232

234
235

ELECTRICAL PARTS LIST

REGULATCR & AMPLIFLER PC EOART

carp
CAP
CAP
CAP
cap
CAP

ALUM 3
CER DI
CER DI
ALUM 3
CER DI
MICA 1

CICDE
ZENER
ZENER
CICDE
ZENER
ZENER

RECT
IN97
1N82
RECT
ING6
ING6

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSTSTOR

CESCRIPTION

Q0 UF 75V

SC <OLUF 80/20PCT 1400V
SC 130PF 5PCT 590V

0 UF 75V

SC -01UF 80/20PCT 100V
20 PF 5PCT 590V
IFIER 1IN&4JO3

08 24V SPCT  o4W
5 6.2V 5PCT 4w
IFIER 1IN4903

es 20V 5PCT  o4W
58 15V 5PCT .4k
2N39C3

2N39405

2N3905

2N3903

2N39305

2N39Q05

TRANSISTOR(STATIC PRCTECT REQ)

TRANSISTCR
TRANSISTOR

RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
POT
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
POT
POT

CCMP 2
COMP 1
COMP 2
CCMP 2
CCMp
coMpP 3
coMp
came
FLM 24
cowrp
caomp
CCMP
FLM 2
WW TRM
cComMP 1
COMP 3
CCMP
coMe
COMP 3
CoMP
CoMP
camp
coMp
COMP
CCOMF 3
COoMP 1
COoMP 1
CCMP
camp
CCMP 1
CoMP 2
caomp 2
COoMP 2
coMp 2
WW TRM
WW TRM

MPS—-Al4

2N3414

0 K CHM 5PCT 1/2hw

«0 K SPCT 1/2Ww

20 OH¥  5PCT 1/2w

JO K CHM 5PCT 1/2w

12° K SPCT 1/2w

«3 K  S5PCT 1/2Ww

10 K S5PCT 1/2hw

10 K 5PCT 1/2hw

29K 1/2PCT 1/8w

68 K SPCY L1/2hw

16 K CHM 5PCT 1/2w

22 K 5PCT 1/2W

08K 172 PCT 1/4w
SK CHM 10 PCT 1T

«2 K S5PCT 1/2W

«6 K CHM SPCT 1/2k

27 K 5PCT 1/2%

43 K CHM SPCT 1/2kw

«3 K 5PFCT 1/2h

10 K 5PCT 1/2w

24 K CHM S5PCT 1/2w

20 K CHM SPCT 1/2w

47 M 5PCT 1/2h

47V 5PCT 1/2nw

+0 K CHM SPCT 1/2W

00 K 5FCT 1/2w

«0 M 5PCT 1/2w

10 M 5PCT 1/2W

10 K 5PCT 1/4k

00 CHM SPCT 1/4W

o4 M CHM SPCT 1/2k

«4 M CHM S5PCT 1/2w

o4 M CHM SPCT 1/2k

o4 M GHM 5PCT 1/2w
1K CHM 10 PCT 1T
5K CHM 10 PCT 1T

PART NO.
4450-6173
4401-3100
4404-1105
4450-6173
4401-3100
4700-0660

€081-1301
€083-1054
60832-110¢€0
6081-13901
€083-1018
€083-1015

8210-1132
8210-1114
8210-1114
8210-1132
8210-1114
8210-1114
8210-1142
8210-124¢
8210-1290

€100-2295
6100-2105
6100-1225
6100-4205
€100-3125
6100-2235
€100-3105
6100-3105
6251-2249
€100-3685
6100-3165
€190-3225
6351-3208
6056-0142
€100-2125
€100-2365
€100-3275
€100-3435
6100-2335
€100-3105
6100-3245
6100-3205
6100-6475
61006475
6100-2205
6100~-4105
6100-5105
€100-6105
6095-3105
€099-1105
6100-5245
6100-5245
6100-5245
6100-5245
6056-0138
6056-0142

EMC

56289
72882
72682
56289
72382
81349

14433
14433
03877
14433
14433
14433

04713
04713
04713
04713
04713
04713
04713
94713
56289

81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
24655
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
24655
24655

MFGR

P/N 1864-2711

PART

43D39J0G075

NUMBER

0805540725U001032
083108275000101J

43D330G075

080554075L001032

CMOSFDLOLJN

1N4003
IN9708B
IN825

1N4Q03
ING688B
IN9658

2N3903
2N3905
2N3905
2N3503
2N3905
2N3605
2N4220
MPS-Al4
2N3414

RCR20G202J
RCR20G102J
RCR20G221J
RCR20G2044
RCR20G1234
RCR20G3224
RCR20G103y
RCR20G1034
RN5502492D
RCR20G6€3J
RCR20G163J
RCR20G223J
RN60D2083C
6056-0142

RCR20GL1224
RCR20G362J
RCR20G2 734
RCR20G4334J
RCR20G332J
RCR20G103y
RCR20G243J
RCR20G203J
RCR20G4 764
RCR20G476J
RCR20G3024
RCR20G104J
RCR20G105J
RCR20G106J
RCRO7G103J
RCRQ7G1014
RCR20G245J
RCR20G245J
RCR20G245J
RCR20G2454
6056-0138

6056-0142
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SIDE PLATE ASM §HANDLE ASM

GASKET

Figure 7-10. Complete cabinet assembly (P/N
4182-2328).
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Name

Cabinet Base
Cover
Handle
Handle Insert
Gasket, base (2 required)
Gasket, cover
Spacer Stop, Rubber
Foot, round (2 required)
Foot, square (4 required)
Side Plate Assembly

Left

Right
Washer Nylon (2 required)
Pivot Shaft (2 required)
External Fastener Ring (2 required)
0 Ring
Screw .0190-32 .500 Long
Washer .875 x .219 x .010

GR Part
Number

4182-1828
4182-8425
4182-8503
4182-6020
5168-3620
5168-3605
4182-7003
5260-2051
5260-2060

4182-1455
4182-1475
8030-1634
4182-6000
5210-0200
5855-0156
7080-1500
8120-0155

e

|
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|

“ HUB INSERT
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