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INSTRUMENTS [ov measuring:

¢ Inswulation Resistance . . the VIBROTEST® ® Eorth Resistivity , . the VIBROGROUND®

* Ground Resistance . . the VIBROGROUND® e High Voltage Brsakdown, AC-DC . . the HYFOT®
e




" SPECIFICAT IONS

MODEL 2850 VIBROTEST MEGOHMMETER

INPUT : 115 voLr AC, 60 CPS, 1 PHASE; FIVE FOOT LiNE
CORD WITH THREE-PRONG GROUNDED PLUG,

RANGES: AT 50 VDC: ,1-10, 1-100, 10-1000, 100-10,000,
1900-100,000, anp 10,000-1,000,000 MgGoHMs,

At 500 VDC: 1-100, 10-1000, 100-10,000, 1000-100,000,
10,000-1,000,000, anp 100,000-10,000,000 meconMs .

SHORT CIRCUIT CURRENT: 10 MA aT 500 V TEST POTENTIAL.
1 MA a7 50 V TesT POTENTIAL, .

ACCURACY; MEGOHM READING AT 500 V TeST POTENTIAL: 2% oF
READING OVER MOST OF RANGE - VARIES FRoM 1.25% To 5%.

MEGOHM READING AT 50 V TEST pOTENTIAL: 5% of
READING OVER MOST OF RANGE =~ VARIES FROM 3% To 139,

TEST VOLTAGE: 500 voLTs + 2 V FROM NO LOAD TG FULL LOAD.
50 voLTs # 5V FROM NO LOAD TO FULL LOAD.

MODEL 2851 VIBROTEST MEGOHMMETER

INPUT : 115 voiuts AC, 60 CPS, 1 PHASE; FIVE FOOT LINE
CORD WITH THREE PRONG GROUNDED PLUG.

RANGES: AT 100 VDC: .2-20, 2-200, 20-2000, 200-20,000,
2000-200,000, anp 20,000-2,000,000 MEGOHMS.

AT 500 VDC: 1-100, 10-1000, 100-10,000, 1000-100,000,
16,000~-1,000,000, anp 100,000-10,000,000 Meconms

SHORT CIRCUIT CURRENT: 10 MA AT 500 V TEST POTENTIAL.
2 MA at 100 V TEST POTENTIAL.

ACCURACY: MEGOHM READING AT 500 V TesT poTenTiAL: 2% oF o
READING OVER MOST OF RANGE - VARIES FRoM 1.25% To 59,

MEGOHM READING AT 100 VY TEST POTENTIAL: 5% oF
READING OVER MOST OF RANGE - VARIES FroM 3% 1o 13%.

TEST VOLTAGE: - 500 voLTs + 2 V FrROM NO LOAD TO FULL LOAD.
100 voiLTs + 5 V FROM NO LOAD TO FULL LOAD.

NOTE FOR MODEL 2851: Aic REFEReNceEs To 50 VOLT TEST POTENTIAL IN THIS MANUAL
SHOULD BE UNDERSTOO0D To MEAN 100 VOLTS AND ALL SCALE MULTIPLYING FACTORS
REFERENCED TO THE 50 VOLT RANGE SHOULD BE CHANGED BY A FACTOR OF 2; [V E.
DIVIDE 8Y 5 INSTEAD OF DIVIDE BY 10,



10,

MODEL 2850 VIBROTEST MEGOHMMETER
OPERATING INSTRUCT IONS
PLUG LINE corRD INTO A 115 voLT, 60 CPS, 1 PHASE, THREE~PRONG RECEPTACLE,
(AN ADAPTER MAY BE USED TO CONNECT THE LINE CORD TO A TWO-PRONG RECEP~
TACLE. 1IN THAT CASE (T IS ESSENTIAL THAT THE ADAPTER GROUND LEAD BE
CONNECTED TO A GOOD GROUND).

TURN THE RANGE SELECTOR SWITCH TO THE DISCH. POSITION.

TurN ADJ. A CONTROL CLOCKWISE TO TURN THE INSTRUMENT ON. ALLOW A WARM=Up
TIME OF APPROXIMATELY 2 MINUTES.

TurRN 50/500 voLT swiTcH To 500 voLT pPostTioN,

TurRN ADJ. A CONTROL 50 THAT METER POINTER LINES UP WITH 00 AT THE COUNTER-
CLOCKWISE END OF SCALE.

TURN SELECTOR SWITCH To CHK., B POSITION, THIS CONNECTS AN INTERNAL
STANDARD RESESTOR ACROSS THE MEASURING CIRCUIT, AND THE METER POINTER

WILL DEFLECT TOWARD THE CLOCKWISE OR "B" EMD OF THE SCALE.

Turn ADJ. B CONTROL UNTIL METER POINTER LINES UP WITH THE 1 MEGOHM POINT
AT THE CLOCKWISE END OF THE SCALE.

TURN SELECTOR SWITCH BAcKk Yo THE DISCH. PosiTion. IN THIS POSITION THE
TEST LEADS ARE "COLD" AND THERE 1S NO SHOCK HAZARD IF THE CLIPS ARE
ACCIDENTALLY TOUCHED,
SELECT REQUIRED TEST VOLTAGE WiTH THE 50/%00 voLT swirtcu,
MAKE CONNECTIONS TO THE ITEM UNDER TEST AS FOLLOWS:

A. ConnEcT THE TEST LEAD TO THE "HOT" SIDE OF THE ITEM.

8. CoNNECT THE RETURN LEAD To THE "coLp" SIDE OF THE ITEM.

€. OTHER ISOLATED METALLIC CIRCUITS IN THE ITEM MAY THEN BE

CONNECTED To THE GUARD TERMINAL, IF DESIRED, S50 THAT STRAY

LEAKAGE TO THOSE POINTS WiLL NOT INFLUENCE THE METER READING.

o. IF THE RETURN LEAD 1S CONNECTED TO A GROUNDED PART OF THE
ITEM, THE GROUND SWITCH MUST BE PLACED N THE RET., (RETURN)



11.

12,

13.

PosiTiON, |F THE GUARD TERMINAL IS CONNECTED TO A
GROUNDED PART OF THE ITEM UNDER TEST, THEN THE GROUND
SWITCH MUST BE PLACED IN THE GRD. (GuARD) PoSITION,

IMPORTANT: §F THE GROUND SWITCH 15 PLACED IN THE WRONG
POSITION, IT HAS THE EFFECT OF PLACING A
SHORT CIRCUIT ACROSS THE DC supPLY AND NO
READING CAN BE TAKEN {SEE FiGure 1),

AFTER CONNECTIONS HAVE BEEN MADE TO THE ITEM UNDER TEST AND THE GROUND
SWITCH PLACED IN ITS PROPER POSITION; SLOWLY ROTATE THE RANGE SELECTOR
SWITCH TO THE POSITION THAT YIELDS THE BEST READABILITY ON THE METER
SCALE. F LOAD IS HIGHLY CAPACITIVE, REMAIN IN THE X1 POSITION SEVERAL
SECONDS TO PERMIT RAPID CHARGING.

ALLOW SUFFICIENT TIME FOR THE READING TO STABILIZE, THE INSULATION RESIST-
ANCE IN MEGOHMS 1S THEN THE METER READING TIMES THE MULTIPLYING FACTOR
INDICATED BY THE RANGE SWITCH POSITION (TiMES O.1 IF THE VOLTAGE SWITCH IS
IN THE 50 V PosiTION),

AFTER THE TEST IS COMPLETED, TURN THE SELECTOR SWITCH BACK To THE DISCH,
POSITION BEFORE DISCONNECTING THE TEST LEADS. WHEN THE SWITCH 1S IN THE
DISCH. PosiTioN, THE HIGH VOLTAGE IS REMOVED FROM THE TEST LEADS AND A
DISCHARGE RESISTOR (S AUTOMATICALLY CONNECTED ACROSS THE TERMINALS TO
DISCHARGE BOTH THE MEGOHMMETER AND THE (TEM UNDER TEST. '



GENERAL FEATURES

PRINCIPLES OF OPERATION: THE MEGOHMMETER MEASURES THE INSULATION RESISTANCE
OF THE ITEM UNDER TEST BY METERING THE CURRENT OQUTPUT OF THE HIGHLY REGULATED
DC SUPPLY WITH A BALANCED BRIDGE AMPLIFIER. THE 50/500 voLT suppLy USES LoONG
LIFE SILICON RECTIFIERS AND IS5 REGULATED AGAINST LINE VOLTAGE FLUCTUATION
FroM 100 o 130 voLTS. A CATHODE FOLLOWER ELECTRONIC REGULATOR HOLDS THE
CUTPUT VOLTAGE STEADY UNDER VARYING LOAD CONDITIONS, REDUCES RIPPLE, AND
ASSURES MAXIMUM READING STABILITY. THE HIGH GAIN BALANCED BRIDGE AMPLIFIER
USED IN THE METERING CIRCUIT 15 POWERED FROM AN INDEPENDENT DC SuPPLY wHICH
ALS0 USES SILICON RECTIFIERS AND {5 REGULATED AGAINST LINE YOLTAGE FLUCTUA~
TIONS. ELECTRONIC OVERLOAD CIRCUITS PROTECT THE CONSTANT VOLTAGE SUPPLY AND
THE 4=1/2 iINCH WIDE VIEW INDICATING METER.

MODULAR CONSTRUCTION THROUGH THE USE OF LATEST PRINTED CIRCUIT BOARD TECH-
NIQUES AND INTERNAL ADJUSTMENTS TO COMPENSATE FOR TUBE REPLACEMENT PROVIDE
FOR EASE OF MAINTENANCE AND FIELD REPAIR.

RANGE SWITCH: [N ADDITION TO ITS PRIMARY FUNCTION OF CONNECTING THE PROPER

RANGE MULTIPLIER, THIS SWITCH ALSO CONNECTS A LOAD DISCHARGE RESISTOR AND A
CALIBRATION STANDARD RESISTOR INTO THE APPROPRIATE CIRCUITS,

WHEN THE SWiITcH #S TURNED To CHK, B POSITION, AN INTERNAL STANDARD RESISTOR,
REPRESENTING & TEST LOAD, IS CONNECTED ACROSS THE MEASURING TERMINALS OF THE
INSTRUMENT. THE METER POINTER WILL THEN DEFLECT 70 THE "B" OR CLOCKWISE END
OF THE SCALE AND CALIBRATION CAN BE MADE {SEe ADJ. B coNTROL}.

In THE DISCH. POSITION A LOW VALUE POWER RESISTOR IS CONNECTED ACROSS THE
MEASURING TERMINALS SO THAT THE CAPACITANCE OF THE LOAD AND THE MEGOHMMETER
WILL BE DISCHARGED TC PREVENT SHOCK HAZARDS WHEN HANDLING THE TEST LEADS.

Tue X1, X10, ETC. POSITIONS EXTEND THE RANGE OF THE INSTRUMENT BY THE DES!G-
MATED AMOUNT, FOR EXAMPLE, IF THE METER READS £ MEGOHMS AND THE RANGE SWITCH
WERE IN THE X10K POSITION, THE ACTUAL INSULATION RESISTANCE woulLp BE 2 x 10K
or 20,000 mgcoums. IF THE 50/500 VOLT SWITCH iS5 IN THE S50 VOLT POSITION, THE
READING MUST ALSO BE MULTIPLIED By 0.1, IN ABove cASE AT 50 ¥, THE RESIST-
ANCE wouLDb BE 2 x 10K x 0.1 = 2000 meconmMs,

WHEN CONNECTING OR DISCONNECTING A SPECIMEN OR WHEN THE INSTRUMENT IS NOT IN
USE, THE RANGE SWITCH SHOULD BE TURNED To THE DISCH, PosiTion.

ADJUST "A" CONTROL: THe ADJUST "A" CONTROL BALANCES THE ELECTRONIC MEGOHM=

METER AMPLIFEIER WHICH IN TURN CALIBRATES THE METER POINTER AT THE "A" or
COUNTER=~CLOCKWISE END OF THE SCALE. THIS ADJUSTMENT SHOULD ONLY BE MADE WITH



THE RANGE SWITCH IN THE DISCHARGE PosiTioN ano THE 50/500 voLT swiTcw in
THE D00 vOLTS PoSiTiON., THE EXTREME COUNTER-CLOCKWISE POSITION OF THE
ADJUST "A" CONTROL ACTIVATES THE POWER SWITCH TO TURN THE INSTRUMENT OFF.

ADJUST "B" CONTROL: Tue ADJUST "B" CONTROL CALIBRATES THE FULL SCALE SEN-
SITIVITY OF THE WETER. THIS CONTROL SHOULD ONLY BE ADJUSTED WHEN THE RANGE
SWiTCH 1s i THE CHECK "B" posiTion ano THE 50/500 voLTs SWiTCH IN THE 500
YOLT POSITION.

YOLTS SWITCH: THis SwiTCH SELECTS EITHER 50 oR 500 vOLTS AS THE MEASURING
POTENTIAL., THE INSULATION RESISTANCE READING OBTAINED BY MULTIPLYING THE
SCALE READING BY THE RANGE SWITCH SETTING IS CORRECT FOR THE 500 VOLT POSITION
OF THIS SWITCH, |F THIS SWITCH IS TURNED TO THE 50 voLT POSITION, THE READING
SHouLD BE piviogo By 10 (x 0.1).

GROUND SWITCH: THE GROUND SWITCH CONNECTS EITHER THE "RETURN" LEAD OR THE
"GUARD" TERMINAL TO GROUND (CHASSIS AND EARTH GROUND) . THIS PERMITS By~
PASSING THE STRAY LEAKAGE CURRENTS AROUND THE METERING CIRCUIT SO THAT THE
MEGOHMMETER MEASURES ONLY THE RESISTANCE UNDER TEST. FIGURES 2, 3, Anp B
SHOW TYPICAL GUARD CIRCUIT CONMECTIONS AND PROPER USE OF THE GROUND SWITCH.

ON AND O.L. IMDICATORS: THE ON INDICATOR LIGHT SHOWS THAT POWER IS TURNED
ON. THE O.L. (OVERLOAD) iINDICATOR LIGHT SIGNALS THAT AN OVERLOAD CONDITION
EXISTS. THE OVERLOAD INDICATOR WiLL LIGHT WHENEVER THE RESISTANCE OF THE
ITEM UNDER TEST IS SO LOW THAT EXCESS CURRENT WOULD BE DRAWN {ON THE LOWER
RANGES ONLY). ON THE HIGHER RANGES THE O.L. INDICATOR DOES NOT OPERATE SINCE
THE POWER SUPPLY IS INMERENTLY PROTECTED AGAINST EXCESS CURRENT BY THE MULT}i=
PLIER RESISTANCES. THE O.L. INDICATOR WILL ALSO LIGHT IF THE GROUND swiTcH
1S IMPROPERLY GPERATED.

LINE CORD: LINE CORD SHOULD CONNECT THE INSTRUMENT TO A 115 voLt, 60 CPS,
SINGLE PHASE SUPPLY. THE CORD TERMINATES IN A STANDARD THREE=PRONG PLUG,

OME PRONG BEIWG THE GROUND COMNECTION. [F A THREE=-PRONG GROUNDED QUTLET IS
NOT AVAILABLE, A TWO-PRONG ADAPTER WITH GROUND CLIP MUST BE USED. IT Is
ESSENTIAL FOR PROPER (NSTRUMENT OPERATION AND OPERATOR SAFETY THAT THE GROUND
CLIP BE CONMECTED TO A GOOD EARTH GROUND OR THE GROUNDED CONDUIT.

TEST LEAD, RETURN LEAD, AND GUARD TERMINAL: Twse TEST AnD RETURN Leaos ARE

FOR CONNECTION ACROSS THE INSULATION RESISTANCE TO BE MEASURED. THE RETURN
LEAD 15 AT + 500 voLTs DC WiTH RESPECT To THE TEST LEAD. THE GUARD TERMINAL
IS USED FOR THE GUARD CIRcUIT {OR BYPASS) CONNECTION TO THE ITEM UNDER TEST.

THIS TERMINAL 1S AT APPROXIMATELY THE SAME POTENTIAL AS THE TEST Leap. Typicat

CONNECTIONS ARE SHOWN IN FIGURES 2, 3, W, ano 5.



VERLGAD

RETURN

PROTECTION | LEAD
RET | |SELECTIVE
{7 RETURN
0.c L o | GROUNDING
POWER ELECTRONIC ’ 6RO
SUPPLY REGULATED
50 & 500 , GUARD
1 vOLT = TERMINAL
INPUT 115V, AC £ POWER MEGOHM
SUPPLY ME TER
ELECTRONIC
ME TERING RANGE SELECTOR TEST
- b cirewnt L AND I S
AMPLIEIER DISCHARGE CKTS. LEAD
FIG, 1  ELECTRONIC MEGOHMMETER - BLOCK DIAGRAM.
i - T T T T
i |LRETLRN
INPUT | I OO
13 Y. AC. D.C. SUPPLY RETL |
f 1L 6ROY 1= '
- - H{TEST]
| O
I | |
| METER AMPLIFIER , RANGE %
SELECT AND DISCHAGE CKTS. | *z
[ ([GUARD
l . — L3
- - - - - o oI .
FIG. 2 TRANSFORMER « TesT winDinGg #1 To winDING #2. LEAKAGE TO CORE AND

WINDING #3 BYPASSED TO GUARD CIRCUIT.
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INPUT
I8V, AL f b.c. suppry| RET) [GROUND :
f é; GROY < :
| - ‘
[ METER AMPLIFIER , RANGE i
| SELECY AND DISCHAGE CKTS |
| |
p S— . JE— —— — . —— — —_ — . . e b _J
FIG, 3 SHIELDED CABLE - TEST ONE CONDUCTOR TO SHEATH. LEAKAGE TO OTHER
CONDUCTOR BYPASSED TO GUARD CIRCUIT.
r—-— - - ==-=-=-=="= 777
| j[RETURN]
INPUT | ¥ ) oo
H5V. AC. D.c. suppLy| RET :
[ J: GROY - 1= |
| = " <::> HIEST]
—00
, ! == =
| METER AMPLIFIER , RANGE :
SELECT AND DISCHAGE CKTS. L__{}mmmw
| [LGUARD] ! :
i_ - e o '—'\'\’\_/\,J
L
FIG. 4 COMPONENT - TEST COMPONENT. BYPASS LEAKAGE CURRENT TO GROUND TC
GUARD C!RCUIT.
K- - - - - - - - - - - = 77
! JLRETURN]
INPUT + ' OO
115v. AC. | D.c. suppry| RETI JGROUND |
.y GRDY
| = = ifTEsT]
| -O%
I 5 l: i)
i METER AMPLIFIER , RANGE ;
SELECT AN[X DISCHAGE CKTS.
] j[cuaRD]|
i +ia
| . R - —_— — N — — — — — — —

FIG. 5

COMPONENT - GUARD CIRCUIT NOT USED,
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MODEL 2850 VIBROTEST - REPLACEMENT PAB?S LisT*

PART NG,

P15335
P10668
PI4585
14130
14131
P15346
P14503
P15322
P106
P15327
P15328
15345
PI4315
PiL791
P13031
P10854
PiL216
P14790
P14723
P10728
P15337
PIG105
P14743

P9i28
P14009
P7031
P10196
P10729
#RNSN
P10734
P11822
Pl1i824
P15343
P15338
#ENSN
P10735
P8333
PI5410
P15334
P8951
P15320
P11817
P15349
P8gLs5
P8953
P15319
P15133

DESCRIPTION

Capacitor, fixed; .5 mfd @ 1 gy

Capacitor, fixed; 20 mfd @ 250 Vv,

Capacitor, fixed; ,005 mfd & 100 Vv,

Cable Assembly {TEST)

Cable Assembly (RETURN)

Cable Assembly (LINE) -

Diode

Diode

Fuse, 1.5 amp

Pilot Light, red (ON)

Pilot Light, amber (0.L.)

Meter Assembly, Megohmmeter

Resistor, fixed; 1 meg, 1/2 watt, + 10%

Resistor, fixed; 100K ohms, 1/2 watt, + 5%

Resistor, variable; 10K ohms, 2 watt (ADJ A)

Resistor, variab!e, 3K ohms, 2 watt (ADJ, B)

Resistor, fixed; 33K ohms, 1/2 watt, + 10%

Resistor, fixed; 22K ohms, 1/2 watt, + 5%

Resistor, variable; 1K ohms, 2 watt “BAL,"

Resistor, fixed; 56K ohms, 1/2 watt, + 5%

Resistor, fixed; 1K ohms, | watt, + 10%

Resistor, fixed; 270K ohms, 1 watt, + 10%

Resistor, var:ab}e, 10K obms, 2 watt ""COMPY
ilsoo AQJ.HI

Resistor, fixed; 10K ohms, 2 watt, + 10%

Resistor, variable; 25K ohms ''50 ADJ."

Resistor, fixed; 100K ohms, 1/2 watt, + 109

Resistor, fixed; 680K obms, 2 watt, i_lG%

Resistor, fixed 1.8 megohms, 1/2 watt, + 5%

Resistor, fixed; hx ohms, 10 watt, + 1%

Resistor, fixed; 40K ohms, 1/2 watt, + 1%

Resistor, fixed; 4OOK ohms, 1/2 watt + 1%

Resistor, leed k megohms, 1/2 watt, i 1%

Resistor, fixed; 40 megohms, 1/2 watt, + 1%

Resistor, fixed; 40O megohms, 1/2 watt, + 1%

Resistor, fixed; 10K ohms, 10 watt, :_S%

Resistor, fixed; | megohm, 1/2 watt, + 1%

Resistor, fixed; 4,7K ohms, 1/2 watt T+ 10%

Switch, rotary, range switch

Switch, toggle, SPDT (GROUND & VOLTS)

Switch, SPDY

Transformer, power

Terminal, black (GUARD)

- Tube, vacuum, 12AU7A, Mul%ard 10M series

Tube, (A2

Tube, vacuum, }2AY7
Tube, 8228

Tube, vacuum, lZAX?

* Certain parts may vary with serial number ., When cordering;
please specify model and serial number along with complete

description,

**NSN « Denotes no stock number,



INSTRUCTION MANUAL ADDENDUM SHEET

MODELS 7850 & 2851

‘Due to the extreme sensitivity of the highast range on this
instrument (X100K},provisions are wmade for compensating for
stray interference or leakage so that best accuracy can be
achiegved, ’

The large knob concentric with the "ADJ. A" control is used
for HY range compensation and should be used in the follow~
ing manner.

After the ingtrument is fully warmed up and the
A and B sdjustments are made (see Operating
Instructions) switch the "WOLTS" switch to the
lowest veltage position and switch the "GROUND"
switch to GRD, Also, make sure the output leads
ara not shorted together,

Rotate the range selector switch to the X100K
position.

Adjust the compensation knob se that the meter
pointer indicates ® at the A end of the scale.

This adiustment need only be made once after dnitial warm-up
and will hold until the instrument is turned off. Be care-

full not to accidently change the setting of the compenzation
control during testing.




ELECTRICAL TESTING INSTRUMENTS SINCE 1936

® VIBROTEST®

Magohmmeters Measure Insulafion Resistance

® HYPOT®
A-C and D-C High Veitags Test Sets

® VIBROGROUND®

Resistance Measurement of Electrical Grounds,
Earth Conduciivity and Resistance

® PHASE SEQUENCE Indicator

® “THUMPER” Cable Fault Locator

® “bOﬁU‘l‘“ Instrument Current Transformers

HYPOT® Dielectric Strength Testing

High voltage breakdown and dislectric strength
testing of insulating materials in slectrical equip-
ment . . . of fime of installation and as a periedic
mainfenance procedure, are provided by the com-
plete line of HYPOT® Test Sets. Application bulie-
tin “Practical HYPOT?® Testing'' will be sent on
requasth,






