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WARRANTY

We warrant that this product is free from defects in material and workmanship
and, properly used, will perform in full accordance with applicable specifications.
i, within a period of ten years after original shipment, it is found, after examina-
tion by us or our authorized representative, not to meet this standard, it will be re-
paired or, at our option, replaced as follows:

® No charge for parts, labor or transportation during the first three meonths after
original shipment;

No charge for parts or 1abor during the fourth through the twelfth month after
original shipment for a product returned ta a GR service facility;

Mo charge for parts during the second year after original shipment for a product
returned to a GR service facility;

® During the third through the tenth year after original shipment, and as iong

thereafter as parts are available, we will maintain our repair capabitity and it will
be available at our then prevailing schedule of charges for a product returned to a
GR service facility.

This warranty shall not apply. tc_any prodact or. part thereof which has been

sub;ect to acccdem ﬂeghgence alte 1 abus o 'mlsuse nor o any parts or
: ' : _ ty is: express!y in lieu of
mciudmg the Warrantxes




Condensed Operating Instructions

SETw
SET @ GROUND
HIGHEST RANGE

UNE.(NOWN

MULTIPLIER
DiAL

The
similar. See F;gure 3—

a. Determine which ground lmk connPcnon is to be used
{paragraph 3.1.1].

b. Set the TEST VOLTAGE sw;tch(es) to the proper
voltage {paragraph 3.1.2}.

c. Set the = 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: Voltage Accuracy (across unknown): =2%.
Remin Rt Useful Short-Circuit Current: 5 mA approx.
e g | i orseale | Ranges e 100 t0 125 o 200 to 250 V, 50 t0 400 Hz, 13 W.
200?055]"0?9530 v 533 ;g E'Og ?3 23 §3 ; Supplied: Mounting hardware with rack models.
Type 1864 Mechanijcal: Flip-Tilt case and rack mount. DIMENSIGNS
oEV R TR )OSR | ¥ [ e sesaver i Goesed o
S0 o 1000w | S0ka Ry Rt g 9.51b (4.4 kg) net, 14 1b {7 kg) shipping: rack I (5 kg) net.
mter defiects 1o the lef, so 212% is near the right; however, Cataiog
the meter scale reads naturally, from left to right. Description Number

*
Recommended limit, 1863 Megohmmeter

Resistance Accuracy: =2(meter reading + 1)% on lowest 5 Portable Model . 1863.9700
ranges (min reading is O 5}, For:6th: 7k, 8th r_aﬂges, respec- lsg:i;‘f:::ﬂ;g& S 18635701
tively, add £29, or the 1863; =29 £3%; F8%.for - piare o

the 1864, : TRack Model

- 1864-9700
- 1864.9701
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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
1o DISCHARGE when you connect or discon-
nect the unknown,

1.1 DESCRIPTION. _ 1.2 OPENING AND TILTING THE CABINET.
_The_T\/pe 1863 Megohmmeter indicates directly on the The Flip-Tiit cabinet can be opened by placing the
51 instrument on its rubber feet with the handle away from
You. ?ush ciowrz orz the_hand e and the msirument located
. i f the casé, will rotate’ to. a vertical
ng: the: ‘handle dowz“s w;th dne hand,
) .he"de&red posmon with the other

Chasa vo!tage range from 1(} to 1000 W 'hai car: b
1-V steps from 10 ta 109 V, and 10-V stéps fror -
1090 V by the TEST VOLTAGE switch on the front p:
The 100-voit tevel is the EIA standard for measurerien
- of composition, film, and wire-wound resistors above 160 500
i kilohms. The 500-volt level is a standard value in the i
ressurement of the insulation resistance of rotating - "; 4;;{;(;;.33303553 SUPPLIED.
o achinery, transformers, cabies, capacitors, appliances, and Thé: accessones supplied with the 1863 and 1864 '
-Other electrical equipment.
Regulated power supply and charging circuit permit
-rapid and accurate measuremant of the leakage resistance of

Megohmmeters are listed in Table 1-3.

1.5 ACCESSORIES AVAILABLE, :
Table 1-4 lists a group of GR patch cords a“'afl

_ use with the megohmmeters, The GR:1591
ning:light indicates when voltage is applied  Automatic Voltage Regulator can be.use
nals and thus permits connections to be  ohmmeters {paragraph 4.3.5 part 3): Corisu
s : Catalog for a complete se%ecﬂor_j_df'




Figure 1-2, Type 1863 front-panet controls, con-
nectars and indicators,

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

FRONT-PANEL CONTROLS, CONNECTORS AND INDICATORS

3rotary

switches: a 10-
position, & 3-positior
and a Z-position

lieft to right)

Figure 1.2 Enstrument
Heference Mame 1863 1864 Type Function
1 POWER X X Z-position Turns power on and off.
OFF toggle switch
2 Meter X X A-in. meter indicates the vatug to be
with plastic multiptied by the multiplier
cover switch.
3 SET e X Screwdriver
HIGHEST RANGE rotated control Adjusts high end of meter scale
X Kriob rotated a0 highest resistance range
control to compensate for offset current.
4 SET = X Scrawdriver
rotated controt Adjusts high end of meter scale
X Knob rotated . lo.compensaie for offset voltage
control in the voltmeter,
5 GUARD X X Insulated For gLia'rded measurements.
binding post The center of the post is 3/4 in.
from the center of the ground
post 5o that it can accept a
shorting link.
5] Ground X X Uninsulated Grounds the + unknown ar guard.
binding post Cantains captive shorting link,
7 = UNKNC}WN + X X Insulated Connects the + side of the
R e :" binding post unknown to the megohmmeter.
8 UNKNOWN = X X nsulated Connects the -~ sndeofthe
ol .} binding post. .| Unknown to the. meyohmmeter.
g ” lows red when thie function
switchiisinthe CHARGE or
‘MEASURE position.
10 Multiolier o o
I R . Selects resistance
X ' Gposition range.
rotary switch
11 MEASURE- X X 3-position - Selects the operating mode
CHARGE- togale switch applied to the unknown.
DISCHARGE
TEST VOLTAGE X 5-position Seiecis the test voltage as S
rotary switch 50, 100,200, 250 or 500 V.. -
A Select voltage in 1-V steps.

from 10 ta 109 V and i1
steps from 100 to 1098




Table T2

REAR-PANEL CONTROLS AND CONNECTORS
Figure 1-3 instrument
Reference Mame 1863 1864 Type Function
1 POWER PLUG X X Haoles cut in Holds power plug
HOLDER roar panel in place after power cord
has been wrapped inside
cover.
2 ouTPUT X X Phone jack Provides a dc voltage cutput
(Accepts Switcheraft | for recorder operatior.: -+
No. 440 phone plug) :
3 Linewvoitage X X Z-position Connects wiring of power
slide switch transformer for-either 100: to
125-V or 200- 10230
4 1/8 AMP X X :._ " Extractor-type Holder for 1/8-A fuse fo
b fuse holder 100- 10 125:V:opefatio
5 /16 AMP X ] X Extractor-type '_ ?—_%_o!der 'f}:_ar_: 'y
AR fuse hoider - 200- 10
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Table 1-2
ACCESSCORIES SUPPLIED™

GA Part
jtem Mumbser Cluantity
instruction Manyal 1863-0100 1

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&), megohms (M), gigaohms
{GL2), and teraaghms {T8) is as follows:

1TMET= 100 = 1002

1GR =100 = 108 = 10° MO

1TR=10"70=10°k0 = 10°M = 10°GQ2
1.7 CONNECTIONS.

The UNKNOWN, GUARD and ground terminais are
standard; _3/44;1 #gpaced binding posts that accent banana

F Plug enters:
™ binding post Body
il assuring contact evén
when nut is loose.

Figure 1-4, Methods of

*Supplied with either an 1863 or 1864 or Megohmimeter,

plugs, standard telephone tips, alligator clips, crocodile
clips, spade terminals and atl 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 1-8} can
be used.

WARNING
The terminals of the test jig are not insutlated.

The presence of a high test voltage can be
dangerous.

all wire sizes
up to No. 11
P without cutting,

L wit clamp
uider nut.

Figure 1-5, Type 1550-P1 Test Jig.




Table 1-4
AVAILABLE INTERCONNECTION ACCESSORIES

':’é’ii DESCRIPTHON CATALOG NO,
274-NQ Double-pluy patch cord, in-line 38" tong 0274-9860
274-NOM Double-plug pateh cord, inling 24" tong 0274-98%96
274-NOS Double-plug patch cord, Inline 12" long 0274.9861
274-NP Double-piug patch cord, right-angle 36" long 0274-9880
274-NPM Double-piug patch cord, right-angle 24" long 0274-9882
274-MNPS Double-piug patch cord, right-angle 12" long 0274-9852
274-NL Shielded doubje-pluy patch cord, 36" long G274-9883
274-NLM Shietded doublenlug patch cord, 24" long 0274-9882
274-NLS Shietded double-plug patch cord, 12" long 0274-9862
274.1.1.8 Single-plug patch cord, black, 36" {ong 0274-8468
274-LLR Single-piug patch cord, red, 38" fong G274-9492
274-£ MB Single-plug pateh cord, black, 24' long 0274-9847
274-LMR Single-plug pateh cord, red, 24" tong 0274.5848
274-1.58 Single-plug patch cord, Black, 127 long 02749849
274-L8R Single-plug patch cord, red, 12" iong (3274.9850

1560-P85 Adapior cable, dcubie-glug o telephone plug, 367 1564-55695
T o8
Caa)&iai-#atch cord, two plugs tao G‘RBT&, 35-’.'}:}"5@ QB74-9600
274-08B3 Adaptor, shielded double piug to BNC jack 9274-9884
FIB-A Pateh cord, shislded double plug to BNL plug, 38" teng 97768701
874-R22A  Coaxial patch cord BRB74 1o GRE874, 38" long QB74-9682

Patch cord, 3RBE74 (right-sngle) 10 BNC plug, 38" fong:-. 0775-9702

et .cord, BNC plug to BNC plug, 35" long L0778-5702

. GRB74to GRETA, both rghtangle, 367 Iong 7769704

268 274-13K 4

1-6 INTRODUCTION
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DIMENSIONS (N INCHES |

2.1 DIMENSIONS,

The dimensions of the 1863 and 1864 are shown ifi both-

the rack- and bench-meounted configurations in Figure 2-1:

.'2_,2 BENCH MOUNTING.
i:The bench (portable} model of the megohmmeter is
ased in a Flip-Tilt cabinet. The cabinet cpens by pushing
OWn on the handle and tipping the instrument into the
20 operating position {(paragraph 1.2).

POWER CONNECTIONS,

.853 and 18684 Megonmmeters can be operated
[ 9100- 1 125V or a 200- to 250- V, B0-to

ne.: B_e?_fo_;e connecting the 3-wire power cord
e the shide.switch on the. rear panel to the

sorewdriver b

dndicated by the position of the white line
atch. The shide can be moved with 2
ude The fuses installed in the instrument are
Comected s&--._‘iha% they will protect the unit for either
vo!tage if s necessary to use a 3wire adaptor plug, make
certain - tha{: the third wire is connected 1o a good ground
iwater pipe or egilivalent).
the panai of the 1863 or 1884 {uninsulated binding ;.‘)GS’E}.;‘E@
a good grouﬁd.' '”

2.4 BACK MOUNTING,
2.4.1 Singlé Instrument and Blank Pansl {Figure 2~2§

A Rack Adaptor Set {P/N 04B80-8744)
conver: the portable bench model for u39 i
oppasite directions, one from inside ’t_h:_e' _<_}_b

s avazlab e

H this is not possible, connect .




Figure 2-2. Rack mounting 2 GR 1863 or 1854,

standard RS-210 18-inch relay rack with universal mount- a. Open the instrument so that the front-panel makes a
ing hole spacing. Table 2-1 lists the parts included in the 90-degree angie with the base.
Rack Adaptor Set. The conversion procedure is as follows b. From the rear, remove the two No. 10-32 screws that

(Figure 2-2); hold the instrument in the cabinet.

e i - & slide the instrument forward out of the cabinet.
i R?move'f'the two Onngs one on each snde of the
. i L {Use Waides
""equ;valent }

P rc:@..an _g)ush ou{ the' plugs from hefaur boss&* {C)

S “ron the ‘inrier sides of the cabinet, near the fmnt Do not
Figie 22 N e GR Part. damage the threads in the threaded holes; s

o Refersnce | Used - T e ‘Musiber g. Press the subpanel (D) into the blank panel {E}, to
- R na s form a liner for the latter, .

h. Attach the short flange of the blank panel 1o the front
of the cabinst (on either side of the cabinet, as desired)
using two B/16-in. serews {F), Note that the screws enter in
opposite directions — one from inside the cabinet and one
from the flangé side, as shown and that the feet (A) are on
top. e
i. Pierce and push out the plug in the lower rear boss (G)
on the side toward the blank panef only, as shown.

j. Attach one end of the support bracket (M) to the
fower rear boss:.The bracket must be placed s0 that the
screw passes throligh a clearance hole, into a tapped hole,
Lock the bracket insposition with a 5/16-in. screw {J).

k. Attach theother end of the support bracket to the
{ic_ower rear hole - in’ the wide flange, as: shown using a
5/16:n. screw (K). . i
- L Attach Gne Rack Adeptor Assembly - {handle) to the -
-'_S|de of_ the! cabinet -Opposite the blank - panel using two
5/1 6-m screws (L} Again, note that the. screws enter in’

CUE T Blank Parel 0480-8934
SubLPanei -. 0480-8854

o Raek Adaptor Assermnbly] 0480-4904

Sapport Bracket 0480-8523

"Hardware Set 0480-3080
{inciudes:

F,Jd, K ['_-;;.M'.'_: © | 8 Screws, Binder-Head |- o = .
EERD SEER 10-32,5/16 in. N

N o 4 Screws, Binder-Head : W 4
1(}-32,9/16in_.- with R S
rylon cup washer.

'F{eglstarad trademark of Truarc Retaining ngs Division, Wafdes_
‘Kohiroor, Inc. , Long Istand City, N.Y. 11101
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from outside.
Assembly.

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

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

0. Install the instrument in the cabinet and replace the
two Mo, 10-32 screws removed in step b through the rear
pane! 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,
10 lock the panels in this position.

¢. 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.

. Insert the instrument at a slight angle, left end first, o
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 Regonverting to Portable Bench Mounting.

Use the upper and lower holes in the

To reconvert the instrument for bench use, {assuming
the procedure of paragraph 2.4.3 has not been performed)
revarse the procedures of paragraph 2.4.1, first removing
the entire assembiy of :nstrument cabmu dnd blank panei
from the rack: Next remcve : PR G :

a. The instriiment from it Cablnet i
b. The: support bracket ( I from tho c:abmet
2‘2} ! s B

side of the cabinet.

d. The Rack Adaptor Set {handle} from the other swie of o

the cabinet,
Instali 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

effects on measurement data by !ow Ime voltage transaems

c. The blaiik ‘panel (E} (W'th handlo at{ached) frc}m.one icapable of holding ac power within £0.2% accuracy for up

:-"td__':-'a' rack’ fUll " of solid-state instrumentation. The 1591
“possesses & basic capacity of 1 kVA with no distortion of

side-by-side in a standard 19-inch relay rack. Use the
procadure of paragraph 2.4.1, substituting the second
instrument for the biank 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.

CALITION
Once this is done the instruments cannot be
reinstailed in a Flip-Tilt cabinet.

Use the four screws {N) with nyion washers to lock the
instruments in the rack. The required hardware is listed
pelow:

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 opergied from ac line
saurces can often be seriously degraded by fiuctuations in
primary input power. Line-voltage variations as much as
5% are commoniy encountered, even in taboratory envi-
ronments. Although most modern electronic instruments
incorporate some dearee Of line-voltage regulation, con-
sideration to possibie power-source problems should be
given for every instrumentation setup. The use of line-
voltage requlatars between power lines and the test equip-
ment is recommended as the only sure way to eliminate the

aﬂd5qth0r power phenomena 0
The Géneral. Radio CType! ‘{59'1 Variac@ Automatic
Regulater 1¢; ar compaci and inexpensive unit

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, Sl
Further details can be found in your GR catalog or in
the GR Experimenter for October, 1067.




3.1 MEASUREMENT SETUP
3.2 MEASUREMENT PROCEDURE
3.3 QUTPUT JACK

2.1 MEASUREMENT SETUP.
3.1.7 Ground-Link Connection.

The grounding link connected 1o the uninsulated,
groundad, binding post can be connected from this ground
rerminal 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. e
measurad 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 Yoltage 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, 260, and 600 V.
The 1864 Megohmmeter Has a selection of .10 to 109V in
1-V steps of 100 to 1090V in: 10 N steps '.'Gn the 1864 the

¢ Make certain that there isn't anything connected to
the UNKNOWN terminals.

e. Adjust the SET = control for an = reading on the
meter. The adjustment on the 1863 is made with a
serewdriver: onsthe 1864 with the knob provided.

§. Set the multiplier switch 10 the highest range {Type
1863, 1T-100G; Type 1864, 10-1T).

g. Set the furiction switch to MEASURE,

h Ad}ust the SET oo HIGHEST RANGE on the 1863
{screwdriver ad ustment) or 1884 (knob adjustment) for an
= meter reading.’ Hf these adjustments cannot be set tQ gwe
an on-scale reading, turn the instrument off and adjust the
mechanical meter adjustment {the center screw or the
meter) to give a meter reading of iess than a fine width
beyond =, Repeat steps a through g.

2.1.4 Connection of Unknown.
Smali components should be connec:ted directly. 1o, the
UNKNOWN term;nals lnsuiated Ieads (GR 27 ; LSR 81' it

right-hand TEST VOLTAGE switch' muist be set to the V-

positicn far the f:rst set_ af voitage 'an__
for the !atter set_of__voitage__ _

313 E‘-et‘:'D Adjustments. - s
: "%"o adjust the SET oo controls, praceed as follows:o
£ a. Turn the instrument on.

= b. Set the function switch to DISCHARGE.
. Set the multiplier diat to any range.

UNGROUNDED OPERATIONM

GUARD

+ YNENGWN -

paragraph 4 7}

3.2 MEASUREM&N? 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., i

simitar components are to be sorted} the sort pracedure?_f
{paragraph 3.2.3} shouid be used.

3.2.2 Search Procedure. _
When the approximate resistance of the sample :
measured is not known, proceed as follows:

a. Set the multiplier switch to the lowest rarige
b. Set the function switch to DISCHARGE




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 b,

f. The resistance of the unknown is the meter reading
muitiplied 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 UNKNQWN + 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 draw a limit fine on the outside
of the meter case with a wax pencil.

3.2.4 Shock Hazard.

Every precaution has been taken in the design of the
Types 1863 and 1864 Megohmme%ers to reduce the

poss:bzhty of shock However hngh voltage must be: present ]
Vts atthe requsred.f'.'._l

at the termma!s o make measure

o "those with: poor hearts and
current that will flow: through 3’ 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
voitage, depending on the position of the shorting link.
3 When capacitors are tested there is an especially danger-
Clous condition because a charged capacitor easily can have
svoieriough energy to cause heart fibrillation and death. The
'.-'-;__fc_:abécitor should always be shunted before connection 1o
f_t'he-_'megohmmeter, and the function switch should be set to
" DISCHARGE for a few seconds before the capacitor is
~disconnected.

|s patnful 1o Sl 'i'he actual""_-f VOItage va fie for any test vaftage cah be. catcalated from

We strongly recommend that additional precautions,
such as rubber gioves 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
measurament, but should be used as an additional safety
measure.

33 OUTPUT JACK,

The QUTPUT 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 lowsst value is at =e. The cutput
voltage for a particudar multiplier-switch setting can be
calculated by

R

RANGE
Voue = 0.02 Voggr X—pg—,
x

where Voe T is the TEST VGLTAGE% setting, RBANGE is
the fower value for a particular muitiplier-dial setting {100k
for the TM/100 k range) and R is the value of the

_remstanre being measured.

The output can be plst‘ced onga: dc %eue[ recorder such

the V out “formula using 0.5 times the measurement range
as the R, value. Table 3-1 fists the full- scale voltage values
for the fwe test veitages of the 1863, These values are also
available on the 1864 along with the other levels that can
he 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 compoen-
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
vatue cannot be reached does not affect the usefulness of
the comparator with the megohmmeters.

S Fable 341
| oy UT VOLTAGE"

uwer Multiptier-
Dlai Sattmg

Upper-Muitiptier-
Dial Setting

Test Voltage (V)

Full-Scate Quiput Vol_t'és.;i.‘e.:.

7100 200 250 500-_"‘_':_..;'_-;*

4 | 08 12

*VouT at 0.5 scale reading. 5000
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Applications —Section 4

transducers, etc,

breakdown.

4.1 INSULATION TESTING.
The insulation

A routine’; test that has been wndely- adopted dfor
insuiation testmg cal[s for the measurement ftbe apparent"' '
leakage ressstance after & test voltage has be
one mindld and: agam after the test: voltag_ |
for 10 minttes. The' ratic” of “the mds{:ated remstancé
sometimes reféerred to as the Polarization Index, can:have o :
some relation to the condition of the Insulation. The resuits ST 00 M

" of such a measurement are apt to be more dependent on
-i:_h_e: dielectric absorption of the insulstor than on its true 100 M 1G

. leakage resistance measured at equilibrium. A complete
‘charge-currentvs-time  plot  will provide more useful 16 10G
niormation,
Tﬁéj_'}”_ype 1863 and 1864 Megchmmeters can be used for 100 160G
ither true leakage measurements or for measurements at 1-
_mim_rze intervals following the eperating procedure 100G 17

ed. ifr Section 3. MIL-STD-202C gives procedures for
resistance measurements of various components.

. the grounding strap should be connected 1T
- dround terminat and the + UNKNOWN

chafge ‘current, divide the test voltage

41 INSULATIONTESTING . . . . . .. ... ... .. ... . ... 4-1
4.2 TEST SAMPLE RESISTIVITY MEASUREMENTS . . ... . ... .. 4-2
4.3 CAPACITOR INSULATION RESISTANCE . . .. . .. ... .... 4-2
4.4 RESISTANCE MEASUREMENTS . .. . . ... ... ........ 4-3
4.5 MEASUREMENT OF VOLTAGE COEFFICIENTS . . . . ... .. .. 4-3
4.6 GUARDED, 3-TERMINAL MEASUREMENTS . . . . . .. ... ... 4-3

4.7 REMOTE SHIELDED MEASUREMENTS . . . .. .. .. ... ... 4-4
4.8 MEASUREMENTS UNDER HUMID CONDITONS

resistance  of electrical machinery, Table 4.1
is one of several parameters that may
indicate  the condition of the insulation. Routine
measurement of capacitance, dissipation factor, and ieakage
resistance provides useful data for monitoring the condition
of the insulation and for guardmg agamst incipient

Muitiplier Range
Lower Dial Upper Dial

50, 100 v* 200, 250, 500 V>

10 to 109 V? . 100‘{01000\,1' I Z__Z

STANDARD RESISTOR VALUES (R

Value {2},

apphed for

one terminal must usually be

10T

20k
200 k

2M
20 M

200 M

200 M with feedback

multiplication®*
26t

mutiplication

i . *Type 1863 Megohmmeter
S_t_ance'. “At the start of a 1 Type 1864 Megohmmeter




ﬁ . i samPLE
17 e

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 ists 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
D267, which describes in detail the technigques for both
surface-and volume-resistivity measurements, The most

cormymon electrode arrangement is that shown in Figure 4-1.
In this configuration surface resistivity is measured with
terminat 1 tied to the -UNKNOWN terminai, terminal 2 tied,

4.3 CAPACITOR INSULATION RESISTANCE.
. 4.3.7 General.

insulation  resistance, IR, of  capacitors
1D-202: C) is measured by either the search or sort

T " 'WARNING
."',Ca;':‘at_:itdrs being measured may be charged and
" contain lethal energy. Always set the function
switch to DISCHARGE before connesting o
disconnecting the capacitor under test.

4.3.2 Charging Time Constant.
The time constant for charging a capa(:lto
CHARGE position is determined by the va
capacitor times the effective source impeda
supply, The supply resistance is approx%matéiv
E E

=S 0= Q——-
R zmaxg 0005 A

4-2 APPLICATIONS

.'_.UNKNOWN terminals are connected through 470 £ and
.-'_ihe discharge time is approximately 0.0005 x C us, where C
_'ls in gF. The red DANGER light is turned off by the

where E is the indicated test voltage in volis and |
shori-circuit  current, which
Therefore, the time constant is

is the
is approximately 5 mA.

T=R_C

seconds
a3 b4

£EC,
“EO00
where Cx is in pF. As an example, on the 500-V range, R
is approximately 100 kL2 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 leakage 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 positmﬁf, Thus, the effective resistance

at any moment is ROER‘}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 3 1-4F capacitor, with a leakage resistance of
1000 0 measured at 500 V, would have less than 1%
error due to charging current, i measured after seventeen
time constants, or 1.7 s.
Dielectric absorption {dipole and interfacial polarization)
is 'presen“t m many. ‘cagacitors” dridindutators, “especially
ainin ted‘structure When voltage is applied to
_ffuses throughout the
; or even days, are
make ‘the charging
urrent_ ‘:maéi compared w:th the true !eakage current, A
measure of this effect, called the Po arzza{:on Index, is the
ratio of the resistance measured after 10 minutes of
charging to that measured after 1 minute of charging.
(ften, the measured resistance after 1 minute of charging is
catled the insulation resistance, even though charging
current may be much larger than the true leakage current.
{Scme capac;’{or specifications say less than 2 minutes).

4 3 3 Measnmmenﬁ Time Constant.
When the “function swmh is set from the CHARGE

ﬂsiant iz reduced by a factor of 5. As a result the
necessar\/ for an indication, assuming an  ideal
r depends on this time constant or that of the
evemﬂm whichaver is longer.

3.4 __B;scmrge Tima,
With. the function switch set at DISCHARGE, 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 tor capacitors greater than 100 ufF,

Capacitors with high dielectric absorption (paragraph
4.32) can have a residual charge even after they are
shunted and must be repeatedly shunted to be compietely

discharged. Ususlly this “voitage recovery” is only a few
percent {ie., 3%) of the original applied voltage and,
therefore, not dangerous to the operator, but it can cause
damage to sensitive circuit elements.

Cx

Ry

1363 dart

Figure 4-2. Basic megohmmeter circuit,

4.3.5 Lerge Capacitors, Very High Resistance

Measuring insulation resistance of large capacitors that
have very low leakage is difficult by any method. Con-
sidering the basic circult of Figure 4-2, if Rs is high, the
RSCX tme constant can become very long on the high
resistance ranges if C is large. If F% is low, the voltmeter
must be very sens;twe for a given (@akage resistance range
and therefore thﬂ supp!v- vo!tage (E} must be extrernely

3{}6 even under sd”
{C, i uF)yx {F%-s
Table 4-1 comtaing vaiues f{}r Fﬁs.
Measuremants can be unsaiisfactery even'belaw hfS-
alue for an B C product for several reascns; :
1 Dae%ectr:c absorbtsgn {paragraph 4.3.2),
main cause of erroneous readings, Besides the difficuity in
_ deciding what charging period should be used, the pravious
shistory 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 ieakage
creent s measured at some low vatue, it probably will give
cading beyond =0, This is due to voltage recovery that is a
Tuence of dielectric absorbtion. The voitage across
capacitor will increase above the test voltage causing
'ﬂsw in the reverse direction.
perature coefficient. If the temperature on the
h_af}g_es. and it has an appreciable temperature
voltage an the capacitor will change in the
on: H'R_is large, the charge, O, of the
iconsiant, so i its capacitance

This is the  For example, iV, = 500 V and V, = 100 V,

changss, its voltage must  change (Q=CV). A
temperature-controtied environment is recommended,

3. Test voltage changes. The test voltage can have rapid
fluctuations due to large line-voltage transients aven though
good regulation is provided in the instrument bacause when
RSCX is large, the 1est voltage fluctuations are transmitted
directly to the voltmeter unattenuated. This difficulty can
be reduced if the line voltage is regulated with an
astfument such as GR 1881 Variac® Automatic Vollags
Reguiator.

Slow drift of the test voltage can cause erroneoys
readings if RSCX is large, because even a slow drift rate can
be fast comparad 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 stabitize and result in a more
constant voltage at the UNKNOWN terminals.

4.4 RESISTANCE MEASURFEMENTS.

The recommended test voltage is 100 V for fixed
composition  resistors, film  resistors, and wire-wound
resistors above 160 k&2 (Refer to FIA Standards RS172,
RS8188, and REC 229.) These resistors can be measured
gasily on the megohmmeter as long as the accuracy of the
instrument is adequste. | the resistors are separate. we
suggest that they be measured ungrounded (with the
grounding link connected to the GUARD terminat).

4.5 MEASUREMENT OF VOLTAGE COEFFICIENT.

The Types 1863 and 1864 Megohmmeters may be used
10 measure voltage coefficient as lang as s accuracy is
adeqguate. The voltage coefficient of resistance.is. definad: a8l

Fsooy — Rigev

V it v el =
olitage Coefficient G007 Figoy

x 100%

1 AR

4 REOOV

9,

This voltage coefiicient is usually negative {except for
reversed semiconductor junctions).

4.8 GUARDED, 3-TERMINAL MEASUREMENTS.

In many cases it is necessary 1o measure the resxstance
between two points in the presence of resistance from sach
of thess points to a third point. This third point ca_n_o
be guarded to avoid error caused by the' :
resistances. :




GUARD Be3pa2

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 R, and RE. if
the junction of HA and RB is tied to a guard, HA is placed
across the power supply and has no effect if it is greater
than 500 k&2. Ry shunts Hs and causes a much smalier
error than that which would be present if no guard were
used. The error is approximately -B /R x 100%, where R
equais 2000 k2 times the multlpller SWItCh indication, if a
choice is possible, the higher of the two stray resistances
should be connected as Rs-

The guard terminal can be used whether the GUARD or

distance from the instrument if care is used to prevent

44 APPLICATIONS

the + UN KNOWN termlnal ig, grounded but note that |f *{he

Measurements can be made on'e componems tha‘{ are sormie

teakage between the conpecting leads and to avoid the
shock hazard. A convenient way to do this Is to use a3
shielded cable (VTable 1-4}. i the unknown can be
measured ungrounded, make the connection to the + UN-
KNOWN termiral with the shielded lead, tie the shigid to
the GUARD terminai, and connect the GUARD terminal
10 the panei ground with the coennecting fink. If one side
of the unknown must be grounded, connect the grounding
fink to the + UNKNQOWN terminal, shield the + UNKNOWN
terminal, and tie the shield to the GUARD terminal. in
this instance, the shield is not at ground potentiai and
shouid be insulated.

4.8 MEASUREMENTS UNDER HUMID CONDITIONS,

The Types 1883 and 1864 Megohmmeters have been
designed to operate under conditions of high humidity but,
neverthetess, a few simple precautions shouid be taken to
ensure accurate measurements. These precautions are:

1. Allow severai 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 'he presence of. errars due o hum|d§ty,

Actual‘y, thus prob!em i5 somewhat academlc because the
unknown to be measured is usual!y rmuch more saverely
affectad by humidity than is the megohmmeter.




Theory—Section b

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 b-1). Switch S; is closed in
the DISCHARGE position of the function switch and cpen
in the CHARGE and MEASURE positions, while Sz is open
only in the MEASURE position,

The regulated voltage, £, is controlled by a resistance
R, A fraction, By, of the meter outpul voltage, By Ry IRy
is added o E to keep the voltage on the unknown Ex
more ccnstan?:-and th’US tmprave the meter_._accuracy A me—
ter- sensiti Vity Fosi
res«stor R

and vet have a scale that mcreases from left to rlght {O to

Metal-fiim standard resistors are used on the five lowest
ranges {lowest range %% rext four ranges £1%). The sixth
range in the 1863 uses a 200-M{2 carbon resistor (1%},
The sixth range in the 1864 uses a 200-M£2 carbon resistor
(£1%) and the seventh range a 2-G&1 carbon resistor {(£1%}).
. Fhe use of carbon resistors makes it necessary 10 broaden
i the accuracy specification to include possible drift in this
tandard. The top range of each instrument uses fesdback
o-effectively multiply the value of the previous standard
istor by a factor of ten. In the 1863 the 200-M{2 resistor
ul_tiplled o 2 GE in the 1864 the 2-GfL resistor is
iliedi o 20 G2 The specifications are again
i 0' allow for the tolerance variations of this

The volumeter uses a FET-input, four-st’ége, unity-gain
amplifier (AMP, Figure 5-1) to obtain high'stabitity and low
drift, The SET e control on both instruments is a voltage
balance control, whiie the SET oo HIGHEST RANGE
control compensates for the FET gate current on the
highest ranges.

5.2 CIRCUIT DESCRIPTION.
5.2.1 General, _—
~The foliowmq paragraphs Wl

i'é-'a.'\}tjlia"ge-seurce for the three pitot lamps used, two to
indicate the measurement rangs {P101, P102) and the third

10 light the DANGER indicator (P103). The second
supplies filiment voltage 1o the tube V101,

The first dc supply is a haif-wave rectifier circuit with a
24V Zener diode {CR111) that supplies voltages o the _
amplifier {AMP} circuit. A second dc supply is'a voltage-_ o
doubler (CR101-CR104, C101-C102} that supphes ‘the
piate veitage to V101, The voltage to the plate is the: same
for the B0- to 2560-V ranges but R109 is eliminated. frgm '
the circuit for the B0O-V range. The third d¢ supp%y ls'a"-
half-wave rectifier with a 20-V Zener dlode- - i
supply voltage levels to run the unity-gain: ampl

Tuke V101 is a series regulator that
5.6-V Zener diode (CR112, REF).and the




O o= CHARGE
Moo= MEASURE
D = DISCHARGE

Figure 5-1. Megohmmeter block diagram.

The voltage picked off R140 is fed into one side (Q102) of
the differential amplifier {0102, O1063) while part of the
output voitage i3 fed into the other side {Q103}), The
output of the amplifier is fed 1o the base of Q101 {AMP}
and then to the grid of V101 for controlling the output

voliage.
The cutput selection res&s‘iors -_ar
These» resastors } i

,ﬁ-

i '__-st@nd?rd res&stors in the Sirgaits confaguratmn - RZTDIané
203 comprise & low-pass Filter input to FET 0204, The

~amplifier components  include a differential amplifier
- {Q?OZ 42203}, a coarse o0 control [(R244), the SET o
: _eﬂmrol {9?42) and an ou'tput transistor {Q201). The signa!

R124: through R?Z?_ i

Cuse of'res;étdrs R‘!OQ through R114. .

through R127 (F’;A}A R222 is used for both the BO- and
BO0-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 1006-V
ranges, respectively. Potentiometsr B243 is an adjustable
comro! on the meter sensitivity.

8 : 3'-:."§'ype ?%4-Megohmmete%‘ §Fagure T8

" The regmator circuit has a shightly daffernnt mput 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 R1Z6
through R133 and the meter sensitivity resistors are RZ21
through R228. An additional range resisior, B220, is in the
18364,




Service and

5.1 SERVICE

5.3 CABINET REMOVAL
6.4 TROUBLE ANALYSIS

5.6 KNGB REMOVAL
5.7 KNOB INSTALLATION

8,1 SERVICE.

The warranty attests the guality of materials and work-
manship in our products. When difficulties do occur, our
service engineers will assist in any way possible. If the dif-
ficulty cannot be eliminated by use of the following service
instructions, please write or phone our Service Departmeant
{see last page of manual), giving full information of the
ircui:a e and of oteps taken to rempdy H. Be sure 1o

eqmpmem necessary to perform these. Qhecks is listed in
Table B-1. To check an instrumeant, proceed_ as follows:

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

b. Connect a GR 1433-H Decade Resistor ¢ the
SLOUUNKNOWN terminals with a GR 274-NPS Double-Plug
“Patch Cord {12 in.).

c. Set the decade resistor to 0500000 {60082},

DGV on. athe 1864,

5.2 MINIMUM-PERFORMANCE STANDARDS
8.5 CALIBRATION PROCEDURE . .

U the 1863, 20 V on the 1864).

'Se’i the TEST VOLTAGE switeh 10100 on the 1863

a. Set the multiplier switch to ML
f. Set the POWER-OFF switch 1o POWER.
g. Adjust the two SET oo controls as described in Section
3.
h. Set the function switch 1o MEASURE.
. Read the panel meter. The reading will be 0.5 £3%,
1ha’[ is, 2 {1 + rmeter reaclmg)% ord {3 + 0 5 S,

z} ?M
: SoL The met@r will read 0.5 + 3%.
'q'._ Incresse the voltage to the next higher step {100 on

r. The meter reading will remain the same.

s. Continue to increase the voltage setiings and observe . - :
that the meter reading remains at 0.5 £3%. These readmgs
will check the voltage accuracy. : RO
NOTE -

When the light under the 1M on the mul’cmher
switch goes out, the switch must be rotated 50
that the 1M on the adjacent scale is i;ghte

t, Set the POWER-OFF switch 10
the decade resistor. i




Table 6-1
TEST EQUIPMENT

Name

Function

Recommended
Equipment®

DECADE RESISTOR
to 10 MO,

MEGOHM BRIDGE

megohmmaeter,

PATCH CORD Connects decade resistor to
megohmmeter.

PATCH CORD Connect megohm bridge to
megohmmeter {3 required}.

EVM

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

Bridge for measuring the
standard resistors of the

_ Measuremem ofdcandac, .

GR 1433-H Decade Resistor
{P/N 1433-8734)

GR 16844 Megohm Bridge

GR Z74-NPS Double-Piug
Patch Cord, Right-Angle Plug,
12-in. long (P/N 0274-9852)

GR 274-LSB Single-Plu
Patch Cord, black, 12-in. long
{P/N 02749848}

GR 1806 Electronic Voltmeter
-'__?/N 1806 970?)5'- '

- Phillips Screwdrive

U*orequivalént’

u. Connect the GR 1844 Megohm Bridge between the
GUARD and -UNKNOWN terminais with two GR 274-L.SB
Single-Plug Pa‘tch Cords. Connect the two ground terminais
toqether With a third patch cord (Figure 6-1). Leave the
megohmmeter shortmg fink attached only 1o the ground
termmal T

S8R 274-LSH
PATCH CORD

i R %
7 /£ UNKNOWN |
e ;

SHDRT{NS

i BRsAR

|

. |
- WEGGIN BRIDGE :1_ LN |
I

GR 1862 OR 1864
MEGOHMMETER

i34 64.3

Figure 6-1. Connections for measuring standard resis-
tors with the GR 1644 Megohm Bridge,

6-2 SERVICE AND MAINTENANCE

v, Set the multiplier switch in the full cow position (1M,
100k} and the function switch to MEASUBE.

w. Measure the various standard resistors of the meg-
ohmmeter with. the megohm bridge according 1o the
settings andg. tefe'rénces of Table 6-2. Take into consider-
ation the: 1644 br%dge -accuracy tolerance for the final
measu:ement Use atest voltage of 10V,

8.3 CABINE? REMOVAL

T{} remave “{he mstrument from the cabinet, remove the
two screw ke rear of the instrument cabinet and pull

the instrument out of the cabinet,

. WARNING

.B carafu when trouble shooting the instru-
ent heﬁ it _ss out of its cabinet and connect
ed to he' aner line. Dangerous voltages are
present, pahscu!ariy at the transformer term-
inals; Sonnect ‘the' shorting link between the

" "='.3'_f:GUARD ‘and -ground’ terminals to keep the

voltmeter c;reuutry near ground potential.




Table 6-2

STANDARD RESISTOR MEASUREMENTS

Table 6-3
TYPE 1863 TEST VOLTAGES™

Muitiplier Switch Standard Resistor Measurement
Setting Vatue {£2) Tolerance (%) Test Point {+) Test Point (—) Voltage (V)

18 2k 1 CR105 Anode Q101 Emitter —187
100k Q101 Coilector G101 Emitter 202
G101 Base Q101 Emitter 0.6

10M 20k 1 102 Base Q101 Emitter 20

M Q102 Emitter Q107 Emitter 21
Q103 Base Q101 Emitter 205

1G0M 200k 1 AT23 Guard 471

10M . CR101 Cathode Guard 824

CR102 Cathode Guard 419

1G M 1 CR103 Cathode Guard : 410
100M CR104 Cathode Guard _ 0.6

CR201 Cathode Guard ..o b 31
10G 20M 1 Q201 Cotlector Guard .o 14.8
160 0201 Base ~ Guard: . 0.6
ATH Guard -~ o S 9.3
100G 200 M 2 AT10 Guard.® -+ .l g9
10675 0 Q202 Emitter Guard ] 98
' Q202 Collector Guard o R3S
1T 2 Q203 Base Guard 9

3006.::_' Q204 Case Guard : 0
Q204 Drain Guard 9.2
1OT* o — Q204 Source Guard 0.6

1T Q204 Gate Guard 0

6.4.1 General.

the rear panel).

6.4 TROUBLE ANALYSIS.

measurement shou!d be made wnh the megoh

He 1864, Sinhce the

The foliowing information is designed to assist in :
troubieshooting the 1863 and 1864 Megohmmeters. Arv . accuracy of the range resistors, the accuracy of the applied.
understanding of the theory invalved in these instruments.. ;
(Section 5) makes the instrument easy to analyze because. =
the difficulty can usually be located qulckly |n erther the
voltage regulator or in the meter circuit, :
It the instrument is completely moperatwe be sure to

Check the power-line connection and the fuses {located on

he 200: Mﬂ 'ES!S- . te 200, function switch to CHARGE, connect the shorting link be:
Cios tween the ground terminal and’ GUAHD “ahd set the multtp!aer switch

D to 1ML, Messurerhents made With & GH 1808 Electrontc Voltreter.:

_6;5-,_1--:- General.

*Voltages are dc and the values are typical,. Set:TEST VOLTAGE switch

LIBRATION PROCEDURE.

© The éécuracy of the 1863 and 1864 depends on the

voltages and the meter tracking accuracy. The over-a'l_[: i
accuracy can be checked most easily by checking each one
of these contributing quantities separately, for 1o cheék all
points on all ranges at all voitages wsuld reqmr
tremendous number of measurements.
6.5.2 Meter Tracking. :

The scale tracking can be easily checked usmg a3__c_§ HE
resistance box with 100-kQ and 1-M82 steps,-such as:t
GR 1433-H. Steps a through m of paragraph 6.2
performed to check the tracking. .If.ail




Table 6-4
TYPE 1864 TEST VOLTAGES*

Test Point {+) Test Point {—) Voitage (V)
ATIEG Q101 Emitter 24
CR105 Anode Q101 Emitter 17.3
CR112 Anode 21071 Emitter 1680
01 Collector Q101 Emitter 12
0101 Base Q107 Emitter 05
Q102 Base Q101 Emitter 20
Q102 Emitter 01071 Emittaer 18.4
(103 Base Q107 Emitter 189
CR201 Cathode ATH 36.3
(202 Emitter ATH 155
(22073 Base ATH 143
CR104 Cathode Guard 304
CR103 Cathode Guard 613
CR10Z Cathode Guard 922
CR107 Cathode Guard 1098
ATZ23 Guard 436
ATH Guard —6
Q201 Collector . Guard: ; 14.7

o Q201 Bass CGudrd! :
0202 Emitter - Guar
: .QZG@. athod
Guard
AT Guard 87
‘CRZ07 Cathode " Guard 30.3
(263 Base Guard 89

*Woltages are doe and the velues 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 mutti-
plier switch 10 1. Measurements mads with 2 GR18086 Electronic
Yoltmetsr.

6.5.3 Vultege Accuracy.

While the voltage can be checked ito be within its
'speczfu,anon, a more important check is to see that the
voltage and meter sensitivity track to give e correct
- resistance reading. Such a check is generally adequaie forit
- would be an unusuat coincidence if both the voHage-control
: énd Tneter-sensitivity resistors were both in error, such that
A ood "eadmg is Obtamed To check this trackmg perform

the voltages: should be checked wath & voltmeter, such as
“the GR 1806 Electronic Voltmeter, connected between thé
UNKNOWN + anci termmals The function swntch can be

if all the voltages are out of tolerance in the same
direction, they can be set within the tolerance by adiusting
K140 located on etchad-cirouil hosrd P/N 1864.2701
(comn‘on 10 both the 1863 and 1864 Megohmmeters and

5-2 and 6-41. The adjusiment can be
made as suon as the instrument is removed from the cabinet
{paragraph ©6.3). 1t is not necessary 10 move either of the
aiched-circuit boards, since the adjustrment is on the top
etched-circuit board. This adiustment affects all voltages by
the same amount, but adjustment at 200 V minimizes
possible errors due to resistance tolerances.

i all the voltages are correct but all meter readings are in
error in the same direction, the meter sensitivity can be
resel. Adiust R243 [Figures 6-2 and 8-4), located on the
same etched-circuit board as B140, 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, 100V, 200 V, etc.

6.5.4 Range-Resistor Accuracy.

The range resistors can be checked by performing steps {
through w of paragraph 8.2

al }us’mﬁen‘l% with the front: panei C{mtrols

6.6 KNOB BEMOVAL.

if it should be necessary to remove the knob on a
front-panal control, either 1o replace one that has been
damaged or to replace the associated control, proceed as
follows:

a. Grasp the knob firmily with the fingers, close into the
panel {or the indicator dial, it applicable}, and puil the
knob straight away from the panel.

CAUTION
Do not pull on the dial 1o 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
scrawdriver or similar flat tool, and do not
attemm to twist the knob from the dial.

b Observe the position of the setscrew in the bushmg
w;th rebpoct He, any panel markings {or-at ﬁwe fui oW
pos;z:cn m‘ a continuous conirod). :

el Re eade the setscrew and puli the bushm{; off the shaf’{

e s Remove and. retain the: black r;v!orz th;ust washer,
bekind the dsai/knob assembly, as appropr:ate




NOTE
Ta separate the bushing from the knob, if for
any reascn they should be combined off the
instrument, drive a machine fap a turn or Two
inte the bushing for a sufficient grip for easy
separation.

8.7 KNOB INSTALLATION,
To install 2 knob assembiy on the control shaft

ETCHED-CIRCUIT BOARD
{(FIGURE T-4)

RZ44 RZ43 VIgl R242 RI40Q  R24i

| - 3105 BB02 FioE  TIo
ETCHED-CIRCUIT BOARD
{FIGURE 7~5)

Figure B-2. Top &'nfié'ﬁ:f;r.”_s"i_ew of 1883 Megshmmeter
with hoth stched:ciruit Boards tipped up.

S04 CRIQ7 MICH 5504

Sgt_tpm interior view of 1863 Me_gu_hm-

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

b. Mount the bushing on the shaft, using a
small siotted piece of wrapping paper as a shim
for adeguate panel clearanca.

¢. Orient the setscrew on the bushing with
respact 10 the panel-marking index and lock the
setscrew with the appropriate hex-socket key
wrench,

ETCHED-CIRCIIT BOARD
{FIGURE 7-4)

R244 R243 VIO R242 Ri40 R24

: y he
4105 B 5502 FIol T
ETCHED-CIRCUIT BOARD

Figure §-4. Top interior view of iaﬁé:Mé?gohmrﬁeié;'
with both etched-circuit bioards tigped U

S103 sI01

Figure 6.5, Bottom interior view of 1864:M g
mater, : :

 SERVICE AN




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 puil it slightly 1o

check that the retention spring is seated in the groove in the
bushing.

NOTE
1 the retention spring in the knob comes loose,
reinstall it in the interior notch that has the
thin slit in the side wall. 1t will not mount in
the other notch.




arts List

NOTE
Asterisk indicates component peculiar to 1863.
Components without asterisk are common fo
both instruments or are in the 1864,

CR10Z
HCRI04

o Tybe: IN3256 ¢

L CRI0S

15+ Composition, 39 k@ iS__%'I- W

6081-1004 12672 1N3256
6081-1003 79089 1N3255
5081-1004 12672 1IN3256 &
s 60BL-1003 {32

60811001 .

Cyhe: 1N325S
ype 1N3256
Type l’\IBZSS

*’”RJ.U“I’ 3

CRI0E .

CRIL

CRIL1Z - Type INTSA 62

CR201  Type IN32537 i

CR211  Type INUGEB 2(} ¥ SOIN968B

CR212  Type 1\9568_ 15V CIN9RSE:

RESISTORS Vol .

R101 Film, 160 kQ *‘S% 5 W L6228+4103° 14674 LPI-3, 100 kR 3%

R102 Film, 100 kR 23% 5 W - 6228-43105" 14674 LPI-5, 100 k2 £5%

R103 Composition, 2.2 Mf} 3% 1/2 W 6100-53225 01121 RC20GE2235]

R104 Composition, 2.2 M@ #5% /2 W e 6100-53225 31123 RQO20GE225]

R105 Composition, 2.2 MR 5% 1/2 W w 6i00-5225 01121 RGC200F225]

R106 Composition, 2.2 MQ £5% 1/2 W 6100-5225 01121 RC20GEZIS]

R107 Composition, 2 k2 5% 1/2°W 6100-2205 (1121 RC20GFzZ0Z]

R108 Composition, 1 k& 5% 1/2 W 6100-2105 1121 RC20GF102]

R189 Composition, 62 kR 35% 1 W 61i0-3625 01121 RC32GF623]

FR109  Film, 100 k2 5% 5 W 5228-4105 14674 LP1-3, 100 k& £5%

Ri10 Composition, 68 k2 25% 1 W 0118-3685 01121 ROC32GF683]
Composition, 270 kQ 33% I W 61104275 01121 RC32GF274]
Composition, 120 k2 #5% 1/2 W 6100-4125 01121 ROC200GF124]
Composition, 390 k2 £5%1/2. W 6160-4395 01i21 RC20GFE394]
Composition, 1,2 MQ 5% E/EW 6100~5125 (1121 RC20GFL23]

6110~-3395 01121 RCI2GF393]

15961 954-3242

PARTS LIST
Ref. No. lrescripiion GR Part No. Fed, M. Code  Mfp. Part No. Fed. Stock No.
CAPACITORS
C101 Blectrolytic, 4 pFF H156-10% 475 V 4450-2000 80183 D32845 3910-893-0879
C102 Electrolytic, 4 pF H130-10% 475 V 4450-2000 80183 D32845 5916~893~0879
C103 Electrolytic, 4 pF +130-10% 475 V 4450-2000 BO183 D32845 3910-893-0879
C104 Electrolytic, 4 pF +130-10% 475 V 4450-2000 80183 D32843 5915-893~-0879
C105 Blecirolytic, 4 pF H150~10% 475 V 4450-2000 80183 332845 5910-893-0879
C1o6 Electrolytic, 4 pF H1530~10% 475 V 4450-2000  BOIS3 D32845 3910-893-0879
Cl07 Electrolytic, 25 uF +130-80% 50 v 4450-3000 56289 D33583 5910-799-9283
Cl08 Ceramic, 0.01 yF +80-20% 50 V 4401-3100 80183 CCHL, 0.01 pF +80-209% 5910-974~5697
C109 Ceramic, 100 pF +80-208 300 V 4404-1109 72982 831, 100 p¥ +80-20% )
Cli¢ Electrolytic, 0,047 ul £10% 1000 V 4860-8255 84411 HH3UW, 0.@47 uf £100
Clli Ceramic, 0.1 uF +80-20% 50 V 4403-4100 80131 (CC63, 0.1 pF +50-20% 5910-811~-4738
G112 Oil Impregnated, 0.0047 pIF £10% 600 V 4510-4300 56289 73P47296 5910-666-7510
C201% Hlectrolytic, 23 pF +150-10% 50V 4450-3000 56289 D33883 5910-799-9235
202 Ceramic, 0,01 uF +80-20% 50 V 4401-3100 80183 CCel, 0,01 pr +80-20% 5910-974-5697
C203 Mica, 100 pF +10% 500 V 4620-1000 72136 CMIL5, 100 pf £10%
DIODES
CR10L  Type IN3256 GO81-1004 12672 IN3255 5960-972-9393
*CR10L Type IN3235 6081-1003 79089 1IN3255 3961 -964-3242
CR102 . Type IN3256 6081 -10064 12672 1N3256 3960-972-9385
*CRNE Type IN3255 GOB1-1003 79089 IN3255 5961 -964%3242

i 5961 -814—4251

5961-514-4251

3960-358-4180
5901-877-6192

5905-190-8885
5905-19G-8885
5905-190-8885
5905-190-3885
5905-190-8887
5905-195-6806
5905-299-2009

5905-299- 2019; i

5905-279-4302

59602972-9395,




Kef. No.

Description

PARTS LIST {Cont)

GR Part No. Fed. dfp, Code

Mig. Frard N

Fed, Stoch No.

RESISTORS (cont)

Rlle
R117
R118
R119
R120
Ri21
RizZ22
Riz3
Riz4
*Rii4
RiZ25
*R123
RI1z6
*R126
R127
*R127
R128
Ri29
R130
Ri31
R132
R133
R134
R135
R136
R137
Rizd
R13%
*R1ZY
R140
Ri4l
R201
R202
R204
R204

R205.

--Csmpamtmn 'ma} Y1y Lf/

Composition, 47 k@ 3% 2 W
Composition, 220 2 £5% 1/2 W
Composition, 200 k2 5% 1/2 W
Composition, 12k& 3% 1/2 W
Composition, §.2k0 253% 1/2 W
Compoesition, 10 k& L1/ W
Composgition, 10 kQ 2 ')/ /2w
Filim, 24,9 kQ 21/2% 1/8 W
Film, 226 kQ 21/2% 1/8 W
Film, 249 kQ 21/2% 1/4 W
Composition, 30 k2 3% 1/2 W
Film, 499 kQ £1/2% 1/4 W
Film, 499 k& 21/2% 1/4 W
Film, 249 k0 21/2% 1/4 W
Film, I MQ £1/2% 1/2 W
Film, 1.24 MR 21/2% /2 W
Film, 2 MQ 21/2% 1/2 W
Film, 2 MQ 21/2% 1/2 W
Film, 49.9 kL 21/2% 1/4 W
Filep, 100 k2 21% 1/4 W
Filn, 200 kQ £19 /4 W

Film, 200 k&2 21% 1/4 W
Composition, 68 k2 £3% 1/2 W
Composition, 16 kQ £3% 1/2 W
Composition, 4.7 G 35% 1/2 W
Composition, 1182 3% 1/2 W
Composition, 22 k@ +5% 1/2 W
Fitm, 200 k& 21% 1/4 W

Film, 208 k@ 21/2% 1/4 W

Por, Wire Wound, 5 k@ 210% 1/4 W

Special, 30k +5% 1/4 W

Composition, 1,2 k@2 5% 1/2 W
Composition, 3.6 kQ £5% 1/2 W
Composition, 27 k2 45% 1/2 W
Compabuwn 43 k@ +5% /2. W

Fifne, 100 k8 ilff L
Film, 10 k@ 1% 1/3 W .
Film, 11 k@ 1% 1/8 W
Film, 1.1 k02 2% 1/8 W
Film, 1.02 MQ 1% 1/2 W
Film, 102 k@ £1% 1/8 W
Film, 2 k0@ 1/2% 1/4 W
Film, 20 kQ 1% 1/2 W
Film, 200 kG £1% 1 W
Fibm, 2 MQ £1% 1/2 W
Film, 20 MQ 21% 1 W
Hilmy, 200 MQ 217 1 W

£1/3% 1/4 W

/4 W
Film, 200 O £1% l/—% W

Film, 402 2 21 1/8 W

Film, 806 2 1% 1/4 W

Film, 806 2 21% 1/4 W
Composition, 1.2 k2 45% 1/2 W
Composition, 3 k& #5% 1/2 W
Composition, 100 k@ 5% 1/2 W
Compogition, 1 MO 3% 1/2 W
Composition, 10 MO 23% 1/2 W
Wire Wound, 470 2 210% 2 W
Pot, Comp. 230 § 109

Pot, Composition 50 @ £10%
Pot, Comp. 2.5 k& £10%

Pot, Wire Wound, 1k& £10%

Pot, Wire Wound, 3 k& £10%

7-2:PARTS LISTS AND DIAGRAMS

6120-3475
6100-1225
6106-4205
6100-3125
5100-2825
6100-3105
6100-3105
6251-2249
6251-3236
6351 -3249
6100-3303
6351-3499
6351 -349¢
4351 -3249
6451-4100
6451 -4124
6451 -4200
G451 -4200
6331-2499
63503100
6350G-3200
6350-3200
6100 ~3685
6100-3165
6100-9475
610G-0115
6100-3225
65350-3200
03513208
6056~0142
H099-3305
H6100~2125
H100-2365

 BL03ZTE
561003435

65250-2100
6250-2110
5250-1110
6450-4102
6250-3102
63511200
6450-2200
6550-3200
6450-4200
8330+3200
6619-340G7

. Precision Carhon Coated 2 G302 *l% 1 W H740-1504
rFilm, 1,%1kR 2

SRl Dk 1% 1/8 W

GenFibmy 3.83 kQ 21/2% 1/4 W
TR, 4.99 kO £1F 1/ W

S Fim; 7.68 kO K1/2T B4 W

CPilm, 0K EIF 1/8 W
Film, 7.68 k2 £1/2%

6351-1191
6256-1100
0351~1383
62501499
6351-1768
6230-2100
6355 -1768
6350-0200
52530-0402

L 633040806

63500806
61002125

610092305
T BRD0:

o 610076105,
L BTADEIATY
6000-0100

600060025
- 6000-0400.

6056-0138
60560142

ias6-s100

4195aj
: VB3
01121
L

0Lizl
011zl
01321
(11321
Dii2d
01121
41121
75042
75042
75042
01121
75042
75042
75042
73042
75042
75042
72042
75042
75042
75042
75042
01121
01121
01121
01121
01121
TH042
75042
11236
24655
011zl
01i21
01121

24655
63060
24655
73042
24655
75042
75{H42
75042
75042
75042
75042
75042
75042
01121
01121
21121

75042
01121
01121
01121
11236
11236

RC42GT473]
ROC20GE221]
RO20GE204]
ROZ0GEF123]

RO20GE103]
RC20GF103]
CEA-TO, 24,9 k0 £
CEA-TO, 226 ki *
CEB-TO, 249 ki 1.
RCZOGF303]
CEB-TQ, 499 k0
CEB-TO, 499 ki
CEB-TO, 249 ki £
CEC-TO, 1 MR &,

\q \3 \¢

U!

.L-i- B

Rt

CEC-TO, 2 MO+
CEC-TO, 2 MS £,
CEB-TO, 48,9 kR +.5%
CEB, 100 kg 219

CEB, 220 kR 319

CEB, 220 k%1 17
RC20GF B3]
ROZOCGF163]

EB, 4,7 Q 5%
EE,
RU20GF223)

CEB, 220 ki £1%
CEB-TO, 208 k0 £,5%
115, § ki? 210%

5
t
5%
5%
%

(J“( Ejl

RC200E122]
ROIOGF3BL]

RC200F273]
RC20GHAT

CREZ0GTI0
CUROZOGELTAE
CERUZOGEATE]
CUEB 100 M TS%

CHA, 100 k& £1%
CHA, 10 k0 21%
CEA, Il kiz 219
CEA, 1.1 ko 119
CEC, 1.02 M2 #1%
CHA, 102 ki 217
CEB-TO 2 k&2 £.5%
CEC, 20 kR 17
MEF, 200 k& 1%
CEC, 2 M £17
MEFE, 20 MR £1%

B¥-1, 2GR 1%
CEA, 1 kR 21%

CEA, 4,99 k§ 217
CEB-TO, 7.68 @ #5357
CEA, 10 k9 +19,
CEB-TO, 7.68580 15
CEB, 200 © £1%
CEA, 402 5 +1%,
CEB, 806 0 #1%
CEB, 806 @ £19
RO20GF127]
R20GE302]
RC20GF104]
ROZGGF105}
RCZOGT105]

BWH, 470 € £10%
JU, 250 © £10%

17, 50 @ 310%

53MS, 2.5 k9 +10%.' PR,

115, 5 ki iiﬂ%

© 5905-577-6743

5905~190-8873
5905-279-3513
5905-171-2003
5905-279~1878
5905-185-8510
5805-185-8510
3905 -185-8510

3905-192-3978

SIS -539-3982
3905-702-6528
5905-702-6528
3905 -249-3661
3905-279-3501

5905-171-2004
5905-702-6328

5905-190~-8880
3905-171-2001

. 5905-279-3499
5905+ 2;91'3495

5905-885-4837
3905-681-4941
3865-577-1791

5905-552-5162
3905-539-0802

59053816913

3-883-4837
5905-702-0028

5905-815-6464
5905-815 ~6464
5905 -190-8380
5905 -2792%751
5905~19576761
5905-192-0390
5905-279-1865

.. 5905 “9__52 _67_’72

5905-776-0400




PARTS LISY {Cont]

Ref, Xa. Description GR Part No. Fed, Mfg. Cnde Mfg. Part No. Fed, Stack No.

SWITCHES

5101 Test Voltage (1-10) TROU-5350 24655 7890-3350

*$101 Test Voltage Switch 78O0-5390 24655 T7890-5390

5102 Test Voliage -9 7890-5360 24555 7590-3360

5103 Test Voltage (V-0V} TRUO-53T0 24035 TH90-53370

5201 Resistance Multiplier Switch TEOG-5380 246530 7890-3380

#5201 Resistance Multipher Switch TRY0-5400 24653 7890-5400

5202 Measure/Charge/Discharge 1864-0400 240655 18A4-0400

S501 Power OFF, toggle F9LG-1300 04009 B3053-5A 3930-909-3510

5502 Line Voltape Selector, slide TOI0-0831 42190 4003

TRANSISTORS

QLo Type ZN3IO0S §210-1114 BAYTH ANIDOS

Qi02 Type 2N4250 5210-1135 93916 2ZN4230

*(3102  Type ZN3U05 8210-1114 04713 2N3905

Q103 Type 2N4250 8210-1135 93916 2N4230

#0103 Type ZN3%905 8210-1114 04713 2N3%03

Qa0 Type ZN390% B210-1114 93916 2N3%05

Q202 Type 2N3903 8210-1132 (4713 2N35463

Q203 Type ZNIGN3 8210-1132 04713 2N3903

Q204 Type 2N4220 8210-1143 93916 2N4220

MISCEL L ANEQUS

F14l Fuse, Slo-Ble 1/BA 3330-0450 71400 MDL, 0.125 Amp 5920-284-9455

102 Fuse, Slo-Blo 1/16A 5330-0300 71400 MDPL, 0.062 Amp

Jiol Binding Post Guard 0938-3003 24655 0938-3003

Jioz Binding Post Assy., Ground 0938-3022 24655 0938-3022

Ji03 Binding Post, Unknown -+ 0938-3003 24655 0938~3003

J104 Binding Post, Unknown — 0938~3003 24653 (938-3003

J105 Cutpat 4260-1031 82389 Niil

M0l Meter S730-1412 24653 5730-1412

P10l Pilor Light 5600-0300 24454 #328 6240-155-7857

P102 Pilot Light 5600-0300 24454 #328 6240~-155-7857

Pias Pilot Light, Danger 3000-0316 24434 #3880

PL30L  Input Power Cable 4200-1800 24635 4200~1800 5995-738~0521

T101 Transformer, Power 0345-4028 24655 0345-4028

*T10%  Transformer, Power 0345-4029 24655 (1345-4029

Vigl  Tube 6AB4 5360-0100 80131 oGAB4 5960-202-0190
Reg. and amplifier ass'y-1863 1864-2711 24655 1864~2711
Reg. and amplifier ass'y-1864 1864-2701 24655 1864-2701




Figure 7-2. Replaceable mechanical parts on the 18564

track-mount unit shown).
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MECHANICAL PARTS LIST

Reference Number Name Brescription GR Pary No. Fed. Mfg. Part No. Fed, Siock No.
fiig. 7=t Fig 72 Mfg Code
1 1 DRESS NUT Nut, 15/32 -32, 7/16 inch. 3B00-0800 24635 5800-0800 5310-344-3634
2 2 METER COVER Weston, 4 inch, Hght gray. 5720-4711 24655 5720~4711
3,4 - DRESS NUT Nuz, 3/8 ~32, 7/16 inch. 3800-0805 24635 5800-0305
- 3,4 KNOB ASM. Knab, white dot and line 5520-5221 24085 5520-5221
inciuding retainer P/N 5220-5402,
5,10,12 5,160,012 INSULATOR Gray insulator. 0935-9813 24685 0938-9813
6,11,13 6,131,138 BINDING POST ASM. Red-top. Binding Post, Brass 0938-9734 24635 0938-9734
7 7 SHORTING LINK Shorting link. 3080-4800 24635 3080-4800 5940~927-7452
9 8 BINDING POST ASM. Jack with top and shaft 0938-3022 24635 (9338-3022
8 G SPACER Spacer to ground jack to panel. (938-9706 24635 (938-9706
14% 14 DIAL ASM. Range switch dial assembly 1864-1200 240635 1864-1200
including bushing P/N 4143-3251.
i5 13 KNOB Range switch knob including 5320-5420 24635 5320-3420
retainer P/N 5220-5401.
16 1% DRESS NUT Mut, 15/32 -32, 1/2 inch. 3800-0810 24635 3800-0810 5310-991-7185
o 17 DIAL ASM. Right-hand TEST VOLTAGE 1864-1220 24655 18064-1220
dial assembly including
bushing P/N 4143-3241.
17 - KINOB ASM. Knob, TEST VOLTAGE, including 55%00-5421 24633 5300-5421
retainer /N 5520-5401,
- 18,20,22 KNOB Knob, no lines, including 3520-3220 24655 5320-3220
retainer P/N 5220-5402.
- 19 DIAL ASM. Center TEST VOLTAGE L8H4-1230 24655 1864-1230
dial assembly including
bushing F/N 4143-3241.
—_ 21 DEAL ASM. Left-hand TEST VGLTAGE 1864-1210 24633 1864-1210
dial assembly inchuding
hushing P/N 4143-3241.
18 - GASKET Rubber gasket around panel. 3331~3602 24635 5331-3602
{ Removed on rack-mount unit}
Rear Rear FUSEHOLDGER Fuse Mounting Device 565G-0100 71400 HKP-H 5920-284-7144
Panel Panel

FP/N 1R63-1200 on 1863
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105, 5
S201
ATHE, RI3D

S104

Figure 7-3. Type 1883 switching diagram.
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shown as: viewed
afts The first digit
of ‘the contact number réfers. to the section.
The section nearest the panei js 1, the next
section back is 2, etc. The next two digits refer
to the contact. Contact 81 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.




Figure 7-4. Regulator and ampliifier circuits etched-
board assembly for 1863 and 1864,

Figure 7-5. Type 1863 rectifier circuit etched-board
assembly (P/N 1863-2720).

NDTE _The number appearing on the foil side is neﬂhep&rt number
The dot on the foil at the transistor socket indicates. the collector lea

e
o
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REGULATED DC SUPPLY

% 310t
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Figure 7-6. Type 1863 schematic diagram.
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| Grate Labs En

From Federat Supply Code for Manufacturers Catatoging Handbooks Hé-1
{Name to Code) and H4-2 {Code 1o Name) as supplemented through Augist, 1268,

Manufseturer

Jonas Mig. Co, Chitago, iilinols
Walseo Efpctronies Corp, LA, Cebifl
Schwaber £lectronics, Wastburg, L., MUY
Asrovox Corp, Maw Bediord, Mess.
Alden Products Co, Brockton, Mass,
Ailen-Bradiay, Co, Miwsukas, Wisc,
Taxas Instruments, ine, Deilas, Toxas
Farroxcube Corp, Saugerties, N, 12477
Fanwal Leb Ing, Morton Grove, HiL
Amphenal Elsctron Corp, Broadview, Hi.
Fastex, Des Plaines, Hi. 66016
G.E. Sernleon Prod, Syracuse, NJY. 13201
Grayburne, Yonkers, N.Y. 1070%
Pyrofilm Resistor Co, Cadar Knolls, M2
Cialrex Corp, New York, MY, 10007
Arrow-Hart & Hegeman, Hartford, Conn,
08106
Motoreia, Phoentx, Ariz, 85008
Engr'd Electronics, Santa Ane, Callt, 92702
Barber-Coimen (o, Rockford, Hi 61107
Wakefield Eng, inc, Wekeflsid, Mass. 01880
Digltran Co, Pesadena, Calif,
Eagle Signel {E.W, Bilss Col, Barsbioo, Wise.
Avne: Corp, Culver City, Callf, 80230
Ealrchiid Camera, Mountaln View, Callf,
Birteher Corp, No, Los Angeles, Calif.
Amer Semicond, Arilagron His, HL 80004
Boding Corp, Bridgepaort, Conn. 96605
Yodine Eigctric.Co,; Chicago, HI. 60618
Lot Davics o 7 Ha\mhorne, Catlf,
210003

Eorg Toy

_Burndy Cor;a, Norwalk Conn 06852

.50 of Gerna) ng, Barne,: Ind, 46?11
Chandiar Evaas Corp, W Hartford, Sann.
national Samicondiotor, Danbury; Conn‘ !
Crystalonics, Cambridge, Mass, 02314077
RCA, Woodbridgs, M.

Clarostat Mfg Co, Inc, Dover, M, H. 03820
Dickson Electronics, Scmtsdals Ariz.
Sofitron Davices, Tappan, N,Y, 10283

T Semicondictors, W.Paim Baasch, Fla.
Cornall-Dubliler Electric To, Newark, N
Ceorning Glass Werks, Corning, N.Y.

General tnstrument Corp, Hicksvilla, N.Y.
ITY, Semleanductor Div, Lawrence, Mass,
Cutle-Hammer inc, Milwaukes, Wisc, 83233
Spruce Plne Mica Co, Spruce Ping, N.C.
Singer Co, Dishi Oy, Somerville, N4
Hiinols Tool Waorks, Pakton Div, Chicago, Hi
LRC Electronics, Horsahaads, N.Y.

Elactra Mfg Co, Independence, Kansas §7301
Fainl Bearing (o, New Briton, Conn,

UID Efectronies Corp, Holiywood, Fla,
Avnat Eiectronics Carp, Frankiin Park, i,
G.E,, Schensctady, MY, 123056

G.E., Electronlcs Comp, Syracuss, N.Y,
G.E. {Lamp Div), Nela Park, Cleveland, Ohlo
Ganeral Radio Co, W, Concord, Mass. 01781
Amarican Zottlet Inc, Costa Mess, Gailf.
Hayman Mig Co, Kenilworth, M.

Hoffrnan Electronics Corp, Ef Monte, Callf,
1.8.M, Armonk, Naw York

Jansen Mfg. Co, Chicage, i, 0638

G.E, Comp, Dwenshoro, Ky, 42301

] Constanta So, Mont, 19, Gua.

7./, Mallory & Co ing, Indiznapolis, ind,
WMartin-Hoskwell Corp, Jamestawn, N.Y.
_unavwell tne, Minneapolls, Minn, 55408
Mitel Coj: Chicago, 13, 60838

B arat Co, Ing,, Melrose, Mass, 02176
T Huffman, Stanford, Conn, 06504

FEDERAL MANUFACTURER'S CODE

Coda Manufactursr

48671 ACA, New York, N.Y. 10020

ATT5E6 Aaytheon Mifg Co, Waitham, Mass. 02154
83021 Sangamo Efsctric C9, Springfletd, JH. 62708
B&294 Shalicross fdfg Co, Seima, N.C.

54715 Shure Brothers, Ing, Evanston, Hi

55289 Sprague Eisctric Co, M. Adams, Mass.

59730 Themas and Setts Co, Elizabeth, N3, 07207
59875 TRW inc, | Accessoriss Div}, Clevalend, Ohla
60389 Turrington Mig Co, Torrington, Conn,
81627 Union Carblds Corp, New York, N,Y. 10017
51864 iinltad-Carr Fastensr Corg, Boston, Mass,
83060 victorsen instrument Go, ing, Cleveland, O.
653743 Ward Laonard Biectric Co, Mt Varnon, M.Y.
65083 Wastinghouss {Lamp Div), Bloomfieid, MN.J.
GEGD2 Waston Instrumaents, Nawark, N.J,

o485 Atiantic-indla Rubber, Chicago, i, 80607
70863 Amperits Co, Unlon City, N.JL 07087
TO203 Belden Mfg Co, Chicago, Hl. 60644

F1128 Bronson, Hamer D, Co, Bescon Falls, Conn,
T1294 Canflsid, H.O. Cp, CHiton Forgs, Va, 24432
71400 Bussrnan (McGraw Ldison}, St Louls, Mo,
71468 ITT Cannon Eloe, LA, Callf. 90031

71590 Cantralab, Ineg, Milwauksa, Wisc, 33212
71668 Continental $arbon Ca, Ing, New York, NJY.
717207 Cote Coit Co ine, Providencs, AL

71744 Chicago Ministure Lamp YWorks, Chicsgo, Hi
71788 Cinch Mfg Co, Chicage, 1l 60624

7182:‘3 Parnell Corp, Lid, Downey, Callf, 80241
T2138 Elgetre Motlve Mig Co, Wilmington, Conn,
TR259 Nytronics toc, Berkeley Halghts, N.J. 07922
72619 Drialighs Co, Brookiyn, N.Y. 11237

72699 Ganeral Instr Gorp, Newark, ML 07104
T2765 Drake Mfg Co; Chidage, Hi: 80858
72825, Hugh M. Eby ing, Philadelphis, Pann, 19144
#286% - Efsstic Stop Niit Corp, Wnich, N.J. 07083
72a82 . Erie Tachnu!og:cal Pridicts Ing, £ris, Penn,
T3Y38 . - Beckivan (e Fulferton, Calif 92634
TIAAE "_Arﬁp'e%a'x-Electroni'cs Co, Hidksville, MUY
73559 Carling Elsctric £8, W.Hartford, Conn,
73690 - Eleo Rasistor Coy Now York, MY,

73899 - JFD Eleéwronicy Corp, Brookiyn, N.Y.
74193 ttalneiann Electric Co, Tranton, N.L
T4HEG1 indastrial Condsnser Gorp, Chicage, lik
T48T0 £.F. Johnson Co, Waseca, Minn, 58083
78042 {AC ing, Philadeiphia, Pann, 19108

75382 Kulka Eigcetric Corp, ML Vernon, bLY.
F549% Lafayverte industrinl Electronics, Jamica, N.Y,
75608 tinden and Co, Providence, B.L

15915 Litzelfuse, inc, Des Piafnes, Hi, 80018
76005 Lord Mfg Co, Erle, Penn, 16512

76149 Maliory Electric Corp, Daetrolt, Mich, 48204
784B7 Jamas Mitlen pMitg Co, Maiden, Mass, 02148
75545 Mugher Electric Co, Gleveisnd, Ohio 44134
75684 National Tubs Co, Pittsburg, Penn.

76854 sk Mfg Co, Crysial Lake, HL

77147 Patton MecGuyer Co, Providenca, AL
TI188 Pass-Saymour, Syracuse, N.Y.

EFEi-] Plarcs Hoberts Rubber Co, Tranton, N
7¥339 Fositive Lockwasher Co, Newsrk, PS4,
77542 Ray-0-Vac Co, Madisan, Wiss,

77630 TRW, Elsstronic Comp, Camdsn, N.J. 08103
77638 Geaneral instrumanis Corp, Brogkiyn, MY,
78189 Shakeproof {11, Too! Works), Elgin, HI. 0120
18277 Sigma instruments ine, S.Bzaintroe, Mass.
78488 Siackpoie Carbon Co, St Marys, Fenn,
7BE53 Tinnarman Products, inc, Cleveiand, Ohla |
Te089 RCA, Rec Tube & Semlcond, Harrison, M.k
79725 wiramold Co, Hartford, Copnp, 06110 B
79963 Zisrick Mfg Co, New Rochelle, NoY -
8003¢ ot tada; Ohle )

80048 Vickars inc St‘ s, Mo

BG131

80183

80211

BOZ5B

83294

Cods

280431
BOBB3
BOTAD
81030
81073
81143
81349
B1350
81751
B1B31
81840
81860
82219
82273
B23BY
B2647
52807
83033
83058
83186
53361
83587
BITA0
23781
24411
84838
84971
86577
85584
A6BRT
BEE00
288140
88219
88419
28827
BAABZ
BIESS
90201
20750
90952
291032
91146
91293
#1506
91538
91537
916562
91719
21929
92819
92678
93332
92916
54144
04184
95076
96121
95146
95238
95275
95354

95412

Manufacturer

Alr Filter Corp, Milwaukaes, Wize. 53218
Hammariund Co, Ine, Naw York, f,y, -
Beckman instruments, ine, Fullsrion, Calif,
intarnational insturment, Orangs, Conn,
Grayhill 1ne, LaGrange, Hi. 60525
Isolantits Mfg Corp, Stirling, N 97989
Mittary Specifications

Joint Army-Mavy Specifications
Columbus Elsctronics Corp, Yonkers, M
Eijtron Co, Flushing, LB, MY, 13384
Ladex {nc, Dayron, Ohlo 454032
Barry-Wright Corp, Watertown, Mass,
sylvania Sisc Prod, Emperlum, Pennil
Indlans Pattern & Modet Works, LePgl
Switchoraft inc, Chicago, 1. 608340)
Metals & Ceontrols ine, Attisboro, At
Milwaukes Resistor Co, Mitwaukes
Melssner Mig, (Maguira ind} Mt Carm
Carr Fastensr Co, Cambridge, Mags.
Vigtory Engineering, Springfleld;
Bsaring Spacialty Co, Sen Fronchisg
Solar Electric Corp, Warren, Panr
{inion Carblde Corp, New York
National Electronics ine, Gensvs,
TRW Capecitor Div, Ogaflaia, Nobj
Lohigh Metsl Prods, Cambridie,
TA wilg Corp, Los Angelos
Pracision Metal Prods, Stene a
RCA (Etect, Comp & Dav}
REC Corp, New Rochell

Gould Nat, Batrerios fnc; T_rgnt.
Cornell-Dubilier, Fugquays¥arii

United Transformar
Mailory Capacitor Go

ITT {Cannon Electrd
Johanson Mg €68
Augat Inc, Attleb
Chandior Co, W
Date Electronic:
Eico Corp, Willow G
Ganaral Instrumants
rioneywell (R Fre

Eigctra insul C

95794 [ . A

2E0SS

96234



Rotary switch sections are shown as viewed
from tha panel end of the shaft, The first digit
of the contact number refers o the section.
The section nearest the panel is 1, the nsxt
section back is 2, ete, The next two digits refer
1o 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, eic),
proceeding ciockwise around the ssction. A
suffix ¥ or B indicates that the contact Is on
the front or rear of the section, respectively.

Ji

3HF

W T
2 o

R24LARM
Wy T-BL




PIOZ
ONE

W VTR

G g 502, 209R LR o

209R N
L Ghe-BU
B 03 IGHF

GG
202F

Lu2R
I
1

Wi OR-BK
.
v v
) VLTS G
otHER
FTENT!
....... L .
i 2;32;4 RN
i 2K
) 2 é /4w
é R2I5
2 20K
R216
2008
iw
7T
#
2718
>0
W

- lwrgyao

T GNCBR

¥ ki
SHZ DR 4ta

SO

" Figute 7-7. Type 1864 switching diagram.
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Figure 7-8, Type 1864 rect

assembly (P/N 1864-2720)
The number appearing on the foil side is not the part rumber.

The dot on the foil at the transistor socket indicates the collector lead.
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TIOHIE

CANCHOR TERMINALS USED AT 1,24,208,3 THRY 75
R NOTE UNLESS SPECIFIED
L POSITION OF ROTARY SWITCHL
HOWN COUNTERCLOCKWISE.
= e CAPACITANCE VALL
CONTACT NUMBERING OF SWITCHES GVER IN PICGFARADSE, L
EXPLAINED ON SEPARATE SHEET ! TN OHE 1N AKROFARA

A i 1 IN EMSTRUCTION 800 "
. RUPZEET?) s'::nl:w ?\mY . i N:T:e S 7 () Kyod coMTRAL
b SE] E NITR- ¢ T, TR CONTAO
e UCHOM, SO0K FOR VOLTASES ! SeREWORNER CONTROL

APPEARING ON DIAGRAM. G. AT . ANCHOR TERMIEAL
REGISTORS 1/2 WATT. { o TP TEST BOINT
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Figure 7-9. Type 1884 schematic diagram,
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GR Part

Mame Number

Cabinet Bage Complete 4182-1328
Cover Assembly 4182-1425
Handle Assembly 4182-1503
(Gasket, base 53168-3620
(2 required)
Gasket, cover 5168-3605
Hoot, round 5260-2051
(2 required)
Foot, square 5200-2060
{4 required)
Hub Insert 4182-6010
Side Plate Assembly*

Left 41821455

Right 4182-1475
Washer rubber* 8030-1642
(2 required)
Spring® 4182-8000
Pivot Shaft* 4182-0000
(2 required) S
ExternaéAFastener Ring 5210-0200

(2 requ;red}

*Part of Hardware Set 41

UB INSERT

K“WASHER _




_GeneralRadio -

300 BAKER AVENUE, CONGORD. MASSACHUSETTS 01742

i CUnnéétécuEi.Maj_
Vermont
{SALES]
Bolton, MA 01744

Telephone: 817 848-G550

(SERVICE)

300 Baker Ave,, Concorg, MA 01742

Telephone: 817 3688-8770 = TWX: 710 347-1081

TASHINGTON, D.C.

Marytand, Vieginia, West Virginia, (Wash. D.C.}

15 Firstfiaid Road, Gaithershury, MD 20780
Telephone: 301 948-7G71 » TWX: 710 $28-5741

ATLANTA

Alabama, Eidrida, Gegrgia, Mississippi, Morth Cargling,
South Caraling, Tenngssea

7 Dunwondy Park,Suite 115, Atlanta, GA 30341

Teiephone: 404 457.2485, (FLA) 813 531-0148

DAYTON i
Kentucky, Indizng, Mickigan, Ohio, Western Pennsyivania

3300 5. Dixie Drive, Dayion, OH 45438

*CHICAGO

liinots, Jowa, Kansas, Minnesota, Missouri, '\Sebr'&aka
Borth Dakola Souih Dakota, Wisconsin

DAL West Foster Avenuse, Chicagn, Th 6{}856_ .;

GErvice Facilities

| Massachisetts; New Hampshirg, Rhade fsland;

*General Radio Canada Limited

Lo EUROPE, AFRICH, et NE
o *Gesﬁerai Ratio {Zompany'_i{}verseas)

Telephone: 513 2841500 » TWX: 810459 ?785 :

Telephone: 312 592.0800 = TWX: 910 2215486

17387 Ar mstrong Avenus
trving industrial Complex, irvine, CA 92705

Telephone: 714 540-9830 » TWX: 910 50951762

*SAN FRANCISCD

Northern California, British Columbia, ldeho, Montana,
Mevade {except Clark County), Oregon, Washington, Lhab

1050 East Meadow Circie, Palo Alto, CA 94303
Telephone: 415 B48-8232 « TWX 910 373-1203
Adaska B07 2795741

CANMADA

307 Evans Avenus, Toronioe, Ontario; M8
Telephona: 418 252-3395 = TELEX:02:29284
Miontreal H14 737-2178 = Oiﬁaw}a 813 233-'42

Arizona; Southern Cah%ﬂm:a Hawau fevads {Clark County onby)

TELEX:

ok 40 18 07

094-894

"B & Wicronstic Systems, Ing.

Prinwd in USA




