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WARRANTY

Monroe Electronics, Inc. warrants to the Owners, each instrument
and sub-assembly manufactured by them to be free from defects in
material and workmanship for a period of one year after shipment
from the factory. This warranty is applicable to the original
purchaser only.

Liability under this warranty is limited to service, adjustment
or replacement of defective parts (other than tubes, fuses or
batteries) on any instrument or sub-assembly returned to the
factory for this purpose, transportation charges prepaid.

This warranty does not apply to instruments or sub-assemblies
subjected to abuse, abnormal operating conditions, or
unauthorized repair or modification.

Since Monroe Electronics, Inc. has no control over conditions of
use, no warranty is made or implied as to the suitability of our
product for the customer's intended use.

THE WARRANTY SET FORTH INTHIS ARTICLE IS EXCLUSIVE AND IN

LIEU OF ALL OTHER WARRANTIES AND REPRESENTATIONS, EXPRESS,

IMPLIED OR STATUTORY INCLUDING, BUT NOT LIMITED TO THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS. Except for

obligations expressly undertaken by Monrce Electronics, inthis
Warranty, Owner hereby waives and releases all rights, claims and
remedies with respect to any and all warranties, eXpress, implied
or statutory (including without limitation, the implied warranties
of merchantability and fitness,) and including but

without being limited to any obligation of Monroe Electronics ;
with respect to incidental or consequential damages, oOr damages
for loss of use. No agreement or understanding varying or
extending the warranty will be binding upon Monroe Electronics

unless in wiriting signed by a duly authorized representative of

Monroe Electronics.

In the event of a breach of the foregoing warranty, the liability
of Monroe Electronics shall be limited to repairing or replacing
the non-conforming goods and/or defective work, and in accordance
with the foregoing, Monroe Electronics shall not be liable for
any other damages, either direct or consequential.

MONROCE ELECTRONICS, INC.
100 Housel Avenue
Lyndonville, New York 14098
Phone: 716-765~-2254
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SECTION 1t
ARPELICATIONS/FEATURES

- =~  Trouble SBhooting Static Froblems On Production Lines
-~ ~ Safety Monitoring

- — (Checking High Voltage D.C. Terminals

- - Ruggedly Built for Industrial Use

- llses Readily Available Batteries

- All Solid State Intepgrated Circuirt Construction
- - Mon—-Radicactive

- Stable Uperation Foer Comtinuous PMonmitoring

- - Recordeaer Qutput

- - Wide Ranpe - to 1288 KV

FEATURES — FRODE:

- - Small Externdable Frobe Canm Be Located Up To 28" Away
Froam Meter :

- Permits Measurements OF Otherwise Irnaccessible Surfaces

- = May Be Mounted On Operating Machinery fAnd Momitored
Remnoutely for Safety.
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SECTION &
SEFECIFICATIONG

Full scale ranpe is dependent on probe-to-surface distarnce.
Three meter ranpes are provided with full scale ranges as
follows:

Probe~to—~Surface Distarnce

ON "X 1" RANGE ONM "X 3" RANGE ON "X 1@" RANGE
@i A ta —/-5aaV B to +/-1508V A to +/-SR2AYV
@izt A to +/~ 1500 g to /4502 @ to +/~1320aY

Ar additicrmal "X1@" range expansion is available with use of
a special "snap-on'" clip which attaches to the probe. This
provides a full scale ranpe of up to 150,000 V at 12" probe-
to-surface spacing.

S8 Volts at 1" probe-toe-suwrface spacing.

Less than 5@ Volts per hour at 1" probe-to-surface spacing,
(rior—cumulative under clean operating conditions).
Soped-of-Response s

Less tharn 178 gsecond after 19 second  warm-up.

Dependent on probe~to-surface spacing:

Frobe-To-Surface Spacing Vonlte out per KV
I —1.0a
12 —@. 33

When the special "snap—on” colip is used the recorder output
i 1/1@ of the values given above.

Recorder output load - 18K Ohm miviimum

23aB-2-7&/JTC 2—~1




Recorder output cormector — G.C. Electronics FE—-820 or Fa-

821,
G- Frobe Dimensicons:
1 578" maximum diameter x 1 5/78" long. Coiled probe cable

extends to 28" from meter housing.

&
It

iz

I

and Weight:

9 174" maximum  length x 7 378" masimum height x & 174"
maximum breadth. & olbhs 13 oz. Aluminum cast ing.

L]
I';.‘l
o
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SECTION 3

X,

ORERAT ION

As supplied, the probe of the Model 38R is mounted in the
barrel of the meter housing, ared the instrument may be used
by poirntirng the probe at the surface to be measured as
though it were a oistol. It iz desirable for accurate
measuremernts to keep the swTace of the praobe psrallel with
the surface to be measured.

For many applications, it will be desirable to use the small
probe remote from the meter. It can be removed from the
meter housing barrel by twisting it aocproximately 1/78 turn
counter—clockwise (as far as it will po) andg pulling it out,
The roiled cable to whigh it is attached will extend to over
28" from the meter housing. When renlacing the probe in the
barrel, wind the cable slightly so that its tensicon will
hold the probe in its soohket,

IMPORTANT NOTICE

1. THE FROBE SHOULD ALWAYS BE HANDLED AND MUOUNTED BY THE
UNPLATED PLASTIC FART. THE PLATED METAL PARTS ARE NOT
AT GROUND POTENTIAL AND SHOULD NOT B: PERMITTED TO COME
INTO CONTACT  WITH  ANYTHING CONDUCTIVE (INCLUDING
FINGERG) DURING THE ORERATION OF THE INSTRUMENT,

FOR BEET RESLH.TEH, THE INSTRUMENT SKHGULD RE ZERGED
WITH THE FROBE IN THE POSITION INn WHICH IT WILL BE
UBED.

o

For best cperation, the Model Z230R should be grounded during
use, This is accomplished by cormecting & lip lead between
the grounding scorew  provided om the instrument and any
convenlient metal cbjects terminated in Earth, € Qs y water
pipes, most metal parts of buildinos, etco.

L. On/0ff Ranpe Switeh:
A four position "power ranpge' switch is used to turn the
ingstrument M. Wher the irnstrument is ON an audible ftore

carr be heard from the probe.
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NOTE

Since the instrument uses little power, ard since it
does  have a 1@ secgond warm-—up, it is gererally all

right to leave it 0ON  betweern measurements 1if many
measuremnents  are to be made within a short periocd of
time

D. Zeroa Control:

The zero control is provided to null the effect of varying
ambient conditions, probe cleanliness, battery conditian,
eto. The control has a wide range and is stable with time
after instrument warm-up. -

Position probe at desired operating distance from a  larpe
grounded metal surface (or the surface under test if it is
corvenient to ground that surfacel. Ground the instrument
and enerpize. After a ten second stabilization period
adjust zero control for best rzero indication.
. Meter Galibraticon:

The instrument is calibrated in valts of surface potential
Ffor a given spacing between the probe and the surface being

measured. The meter is provided with two separate scales
which read directly in surface voltape for 1" and 12" orobe-—
to—surface spacings. fAccurate measurements of surface
valtages are most sasily made with the probe at one of these
distances, Additiornally, for best accuracy, the suwrface to
be measured should be at least six times as larpe in its
mivmimum  dimensicoon as the probe—to—-surface distance used.

Appendix I provides calibration curves which permit use of
the Model 232 at other probe~to-surface distances and other
aspect ratios, .0, the ratio of the size of the surface
beirng measured to the probe—to-sw-face distance.

NOTE
i. Factory calibration is with the oprobe suspended in
front of a larpse metal plate at 1" probe-to-surface
SRACIiNg. The presence of the meter and fixtures or a

hand holding the orobe will alter the calibration since
it distorts the electric field.

T

. The Model S3I0R will read less valtagpe than actually
prasernt 1f:

A Ary large grounded conductive object (roller,
etc. } iz less than several times as far away as
the probe—-to-surface spacing used. This irncludes

the weter itself and the person holding the meter
as well as metal rollers, eto.

Y
I
1
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b. Livear dimensicor: o7 the suarface ander test are at
mividrm tens broLa Zix times the orobe—-to—surface
distarces.,

The odject Delss measared must be larpge compared
to the spaciag.

Thes recorder oubtout iz orovided to allow cont inuous
mornitoring of the stabtic charge acouwmulation using the Model
Z3AR STAT-ARC. Recoroer bt out voltane per  kilovolt  of
surface potential is st om oroabe—to-surface distarnce,
and is soecified at i L2 distances  assuming aspect
e Cailibration at ather distances

ratios of at least ©
or aspect rations may socwmalished by referencing the

curves in Appendix 1.
Outout is inverted Torm ol dwoab,

NOTE = it is neces
resistances o T
loading of
instrumaent oot ool

Lorouse a recorder with o arn input
leant 1@, 8%  ohms  to  prevent
TS utlhr circuitry. Maximum
voltage is § volts.

g

Batteries:

Battery testing

ol ished by deopressing the + and

— pushbuttons  locat wr the instrument  parnel. The
instrument  showlid “n When & bution is pressed,

the meter shouid

Lot opast the red dot, or past 35QV
=gl he 1" scale. " @ither battery does rnot  check

TOKY, replace both.

&, Battery Replacement:
The screw in the ottom of the handle of the instrument
muust Ffirst be removed. The olug in the handle may now
be removed by oushing It out using & pointed object
iriserted throunh tne o i le. The batteries may row
be oulled out  of toe nandle, uriclipped from their
holder, and replacod.

Battery tyopes
or eguivalent

Mo. Z16, Burpgess No. 2VE
may be used.

E23AB~4/84~JTC Ry




Battery life gshould exceed 8 hours of continuous
or many mare hours of intermittent operation.

= R R Y, T

MSEe

The oclip, furnished with each Model Z232E, is an accessory
designed to decrease the sensitivity of the instrument

thus increase its ranpge by a factor of 14.

CAUTION:

Bt 1" spacing, this clip sxtends
rarnpe of the instrument to S22 KV/irn.
which spacing breakdown of air

the

at
is

likely to ocodr causing a potential

hazard to the instrument and operatoe,

Conditionms for its  use, therefore,

should be carefully contralled.

The wlip showld be carefully fitted over
socket head capscrews in the probe cao.

The cernter of the clip at the point where the
is  Found should bear flat apainst the Tace of
over as much  area as possible.

E3@B-&4/84—-JTC Sty

aoperture
the cap

arnd



SECTION 4

THEORY

The Model E30F BTAT-ARC detects static charge accumulation by
measuremant of electrostatic field with respect te the
essentially grounded probe assembly.

Whern the probe is brought inte proximity with a charged object
either covductive or  insulating, an electric field is
established between them. This field is praportiomnal to the
amount  of charge present anmd the peometry with regard to  probe-—
to—surface distance, arnd chapect size and shape. The Model 23@B
STAT-ARC measures the field using a umigue "rulling"  technigue
which can be swumarized as follows: (Refer to Figure f-1,
HSimelified Block Diapram.)

The vibrating semsitive electrode, "sernses” the field throwpgh the
aperture in the probe housing. The A.C. signal induced on this
electrode  is proportiornal tao its excursion path length and the
strerngth of the field. The polarity of the field determines
phase. This sigrnal arnd a refererce sigrnal from the oscillatar
are fed into a phase sensitive demodulator whose cutpul Teeds &
D.C. integratirng amplifier. The output of this amplifier is used
tey drive the probe end cap to a petential just sufficient to

neutralize the ret field at the sensitive elecirade. This
ferdback principle and null-seeking operation make the instrument
remarkably stable and bighly accurate. Solid state compornerts

and integrated circuits are used throughout for reliability.

Although this instrument actually measures
electric field (Volts per unit distanmce) at
the probe, the meter is calibrated in terms of
vialts of sweface potential at the measured

surface. This calibration techrnigue has been
chosern  bDecause it is most convenient to  the
AVET ADE USET; but this type of calibration is
very sensitive to geometrical considerations.
The Model Z239B is factory calibrated using a
large, flat metal sheet and the prabe
suspended outside the meter housing. The
calibration would be altered if large grounded
obrects  are rnear the swface beinpn measured,
o 1if the swrface were not essentially flat,
e it the surface were nobt posaentially
uri formly charged.

In gerneral, these considerations do ot
present a problem in use, since for any given
geonetry, the meter indication will be
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directly proportional to surface voltage (and
charpe} and therefore prooy Lde excellent
accuracy for relative measurements.

For further informaticon concerning electrical
field measurements in varicus geometries refer
Tt

"The Use Of Electric Field Meters For
PFrecision Measuwrements" by A. Van Ropgpen (E. 1.
Dupornt DeNemours and Company, Inc.) opresented

at the Conferernce on Electrical Insulation and
Dielectric Fhevomena, October, 197&.

C3RE~-4/84-R0CA Gt




SECTION 5
MAINTENANCE

Normal maintenance  for this instrument should be limited to
pericdic cleaning and battery replacement. Freguency of cleaning

will

depernd on the cleanlirvess of the ernvirvorment in which the

instrumernt 1s used.

A.

In the event of catastrophic failure, the irnstrument should

e returned tao the factory for repair.

It is impossible for the aperture in the probe housing to be
covered by a window of any sort and comtinue to aperate
normally.

8o long as this aperture is open, foreign materials may
enter the volume associated with the vibrating electrode and
gernerate undesired sigrals, offset ovr drift thereby
impairing the accuracy and utility of the instrument. For
best performance, therefore, it is recessary to periocdically
clearn the probe.

o ragting oleanivag, it is easiest to use a spray can of
some  suiltable ronm—residee producing solvent, for example,
Freon(R) T-P35«% (Catalog #MS—-1i62) or isopropyl aleohol to
remove dirt, dust, fingerprints and other contamination. If
this techrnigue proves inadeoguate, it is possible to
dissassemble the probe  for cleaning (althounh ot
recommended due to the delicate wnatuwe of the internal
narts) by removing the two saocket head screws holding the
ernd cap in place and carefully removing the cap.

Dry parts in free air or use "carmed! air such &s ME-ZE@
Rero-Duster (R} #* and allow sufficient time {(several hours)
for the surfaces of the materials to stabilize. Check zero
and calibration hefore alttempting to make critical
measuremnent s.

DO NOT USE ABRABIVE CLEANERS AND WIFE PARTE ONLY WHEN
ABSOLUTELY ESSENTIAL.

* Miller~5Stephenson Chem. Co., Irnc., Danbury, CT 0&81@

Calibration:

i. Hold Model 230E steadily in  its  rnoermal  operating
positiaon {(usually horizontal)d.

23IDB-4/84~-RCA -1
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i,

23AR-4/84—-REA S—i

With instrument DFF twrrn meter adjusting screw  (below
center of meter) as reguired to bring meter needle fto

exact mid-scale positian.

Open case and remove electronics:

a. ) Lay instrument on its left side and remove four
larpe screws which are visible roting the location
of each for re-—assembly.

.} Hold case halves tooether anmd turn case aver so
that it is lying orn its right side.

d.? Carefully pull left half of case directly away

from  vight half leaving electronics (attached to
parnel) in right half of case.

2.,) Withdraw panel and circuitry far enough from the
ripht case section ta gain access to R—181 which
is a ssmall round potentiometer mounted on the
irnside of the output jack.

Remove probe fram o barvrvel (see "Frobe Mounting” and
"Important Notes", Section III).

Fixture right case section and electronics so  that
meter is irn its mnaormal operating attitude.

Remave svap—on "X12" fraom probe if =0 eguilpoed.

Fixtuwre oprobe so that it is spaced 1" from a large
plane metal surface insulated to at least THv.

The swface of the probe cap should be as ngarly
parallel to the test surface as practicable.

Grournd Model 230B and test surface.

Switch Model Z232R to x19 range and zero instrument
after at least a tern second stabilization period.

Apply S@20 volts to test surface and adjust R-1@1 for
full-scale reading.

Return test surface to ground potential and re-check
instrument zero, adjusting i necessary.

Reprat steps 12 armd 11 until ro Ffurther cochanpes are
roted.

Verify calibratioen of other ranges if desired.

Reassemble case.

M




15, Verify that calibration is within 5%,

NOTE : Calibration accuracy is a direct function of

calibrating valtape and care taken ive
fiwturing.

If the Model 2308 and/or probe is to be used in a fixed
location with fixed probe-to-surface spacing, e.g., inside a
machine as a monitor, it is bhest calitrated inm  that
Ioeat ior.

The procedure is similar to above except that the surface to
be measured must be raised to a krown potential in order to
perform the calibratiorn.

This procedure will better account for field distortiorn.
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APPENDIX I

A. Calibration at other than 1" or 12" probe-to-surface spacing:

Full Scale VYoltage on "X1" Range

NOTE:

1500

400

1300

1200

oo

1000

S00

800

700

000

{ 2 3 4 5 6 7 8 9 0 1
Probe-to-Surface Spacing (inches)

12

Measured data taken using a 72" square metal surface.

B. Calibration vs.

u X‘I "

=

Voltage Required For Full

Scale Def1ection 0

Ran

CNOTE:

ge

Aspect Ratio:

N

\

L5V
LAKV |-
13KV ‘
&?ig R !“‘ﬂu.,g" Probe-to-Surface Spacing

I KV :
900
- 800
700
600
=500
400

N

1" Probe-to-Surface Spacing

| 2 3 4 5 6 7 8 9 10 U 12

Ratio of surface size to Probe-to-Surface Spacing
Aspect Rat1o
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MRATERIAL LIBT

MODEL =3@B HAND HELD FIELDMETER

REF. NO. DESCRIPTIONM VENDOR NOD.
Ri@t Fot, 100K Spectrol 62-1-1-104
R1GAZ Pot, 1@@k, 18T, .&3% Lirn. Eeckman 7276

R1GZ & Ri®4 Resistor 1K, 1/4W, 9% AR CE

Ri25S & RIOE Resisteor 202K, 1/74W, 5% AB CR

R1a7 Resistor 108K, 1/4W, 1% Electra MF

CR121 & '

CRigz Diade GE InN4148

Mial Meter M.E. D8018R

Bidz2 &
- 8143 Push EBEutton Grayhill 39-1

51@1 Rotary Switch Grayhill 71B3@~@1~-3-4N

X1@ Ewnd Cap M.E. Z20B/Z4

Z3BR/ 4/ 84—-RCA




MATERIAL LIST
MODEL 230r PROBE SUB-ASSEMRIY
REF. NO. DESECRIFTION VENDOR NO.
Cable, Coiled Microphone Belden 8491

Bradient Cap M. E. 2I0R/4

m

ZI3AB/4784—-RCA




REF. NO.

R~1
R~
R~3
R~
R-7,
R-1@
R—11
R~18
R-13
R--14
R—15
R~17
R-18
R—-19
R—-&@

& R-9
& R—4

& R-&
R-8,

& R—16

C1

cE

Ca

C4

CS

Ce & C7
Ca

o9

Cia & C11

CR1 & CR&
CR3, OR4,

criga, CR11
CRE & LRG6
CRY

CR3

LED/FC-1

Az, A3, & A4

T1

EIRR/ 47 B4-REA

MATERIAL LIST

MODEL. 3&89-1 P. 0.

DESCRIFPT ION

RESISTOR, L@@,
L 10M, 1/4W, 5%
" 1M, 1/4W, 5%
" 3. 38K, 1/8W, 1%

1/74W, 5%

" 100K, 1/8W, 1%
A 1K, 1/78W, 1%

" 15@ OHM,
0 102 OHM, 1744,
" 82K, 1/74W, 5%
. 43K, 1/8W, 1%
" 248K, 1/4W, 5%
" 1K, 1/4W, 5%

" 9. 31K, 1/8W, 1%
" 29. 4K, 1/8W, 1%

27

" 3P

" : imE, &35V
" . B368mF,

" - A3 3nF,

" . BEEmF, 88V
" 2R ME, Bav
" < 1oME, 8V

" i@ mwmF, 12V

aav
aav

" BRIDGE
" ZENER

RECTIFIER

LED/PHOTO-CONDUCTOR

INT., CIRCUIT
INT, CIRCUIT

TRANSFORMER

1/74W, 5%

i

BOARD AGSEMBLY

VENDOR N,

AR CB

AR CB

AR CEB

ELECTRA MF 1/8
ELECTRA MF 1/8
ELECTRA MF 1/8
AE CE

AB CE

RB CRB

ELECTRA MF 1/8
AE CE

AR CB

ELECTRA ME 1/8
ELECTRA, MF 1/8

[MENCD DMI1B-E270
ELMENCO DM15-331
SPRAGUE TE-1Z0@

SHERABGUE 192P-6839R8
SPRAGUE 198 -~-3339R8
SPRAGUE 192P--2Z39R8
SPERAGUE 192F~-2249R8
SPERAGUE 192P-1043RE
SFRAGUE 15BD-1@7X3901 R

SYN/TI IN4GSY

BE IN4148
M. 8. LM3I2IDZ
VARO VE®BS
MOT. INa7E9

M. E. S@3al

N. 8. -M-328H
FAIRCHILD USB7741333

MICRO-TRAN MMT-31-FR



