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OPERATING INSTRUCTIONS

670-A MILLIOEMMETER

1. CONNECT RESISTANCE TO BE MEASURED TO THE BINDING POSTS
MARKED PROBE I AND PROBE II IN THE NORMAL FOUR TERMINAL
METHOD OF LOW RESISTANCE MEASUREMENTS.

2. TURN SWITCH TO "ON" POSITION AND "OHMS FULL SCALE" SELECTOR
TO THE PROPER RANGE. :

3. IF THE "OHMS FULL SCALE" SELECTOR IS SET TO EITHER THE 0.1
OHM OR 0.5 OHM POSITION ADJUST THE METER TO THE RED LINE
BY TURNING THE KNOB MARKED "ADJUST". FOR ALL OTHER
SELECTOR POSITIONS ADBJUST THE METER TO FULL SCALE.

4. THE VALUE OF THE RESISTANCE BEING TESTED IS OBTAINED BY .
DEPRESSING THE "TEST" SWITCH AND READING THE RESULT.

5. IF THE VALUE OF THE RESISTANCE BEING TESTED IS UNKNOWN
PLACE THE SELECTOR SWITCH ON 0.5 OHM RANGE AND IN DESCENDING
ORDER CHANGE THE RANGE UNTIL THE LARGEST DEFLECTION IS
OBTAINED WHEN THE "TEST" SWITCH IS DEPRESSED.

BATTERY POWER: NORMAL BATTERY SUPPLY IS 3V. THIS MAY BE
OBTAINED FROM 2 DRY CELLS CONNECTED IN
SERIES. STANDARD #6 BATTERIES WILL FIT IN
THE COMPARTMENT PROVIDED. FOR PRODUCTION
TESTING THIS INSTRUMENT SHOULD BE OPERATED
FROM A 4 VOLT STORAGE BATTERY; TWO CELLS OF ;
A REGULAR 6 VOLT STORAGE BATTERY MAY BE USED. °
RED LEAD GOES TO PLUS TERMINAL IN ALL CASES,
BLACK LEAD TO MINUS. ' '

" SHALLTRONIX CORPORATION
P.0. BOX 235, PRESTON STREET
SELMA, NORTH CAROLINA 27576



THEORY OF OPERATION - 670-A & 673-D MILLIOHMMETE

voltage method. The configuration is a truevfouréte;midalv
measurement (see Figure I). The current is .adjusted’by a
variable resistor in series with a DC power .supply.” he
of current in the circuit is determined by measuring the voltag
drop across a known standard. Once the current has been adjusted
to a predetermined value, the meter.is switched to measure:thei i«
voltage drop across the unknown. THE UNKNOWN MUST. BE IN-THE?

CIRCUIT WHEN THE CURRENT IS ADJUSTED. '

The milliohmmeter measures the unknown:résiStandé'b&;ﬁﬁe;'"

Further, if the current is adjusted to a multiple of the met
movement, the resistance can be read in ohms per ‘volt. t >
example, if the current through the unknown is 1 amp,..th voltag
across the unknown equals 1 volt, the unknown would bée 1l ohm

10 volts equal 10 ohms, .1 volt equals .1l ohm, and.go -On..
(R = E, Ohms Law). The currents used on each range are:as

I

RANGE . CURRENT THROUGH'
OHMS F.S. -~ UNKNOWN IN AMPS .
| b 670-A i 673-D

.001 5 E

.005 g AR

.01 AR :

.05 L8 ,

-1 S pil
1 L Bt R e e e e
5 _ AR st S

The lead resistance of the current:leads RL; and RLg 1nt
no errors in measurement. This resistance is not in th easu
ment circuit, only in the current ciréuit;‘]ThiSLfs“ckﬁpenSétéd
for in the initial current adjustment. The lead resistance of
the potential leads will not normally introduce'a significant:
error. The error introduced can be calculated by the amount’

of resistance that is added to the meter reSistanceJ(includihg
the multiplier resistor). For example, if RL2'+vRL3'?ﬁQ31:bhm,

the error introduced on the .00l range would be fl%l(thébﬁété‘
movement is 10 ohms) See Table I T unr feh oS 5
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. CALIBRATION OF SHALLTRONIX *

NO. 670-A MILLIOHMMETER

ROUTINE CHECKS: Routine checks on the reliability of the
. ‘indications are obtained by using test standard resistors.
gChecktheo 005 ohm range against a suitable standard of 2%
_accuracy or better. The reading should be accurate to within
5% of full scale or within 2% scale division at any point on
the scale. If the readlnq is not accurate, the following
'callbratlon procedure should be used.

iCALIBRATION PROCEDURE' (See Diagram BM-25450 & BM- 25876)

2a: Unsolder one lead of the meter protecting resistor (9)
“and check its value on a Wheatstone Bridge. It should be 100
;ohms il%._ Resolder the leads.

fb. If all ranges are in error in the same direction (all high
OX low) it may be possible to correct all ranges by changina
the value of resistor R2 (0.15 ohm). For high readings (0.0025
: standard readlngs '0.00258)" decrease the value of the resistor
RZ. f(%ee Dlagram BM—25450 & BM-25876)

c.¢aCheck the 0. OOl ohm range against 0.001 ohm standard. If
”the full scale reading is out of tolerance substitute a resistance
]box for the R3- resistor. Adjust the resistance box to secure a
Lvalue whlch w1ll brlng the O 001 ohm range within tolerance.

Qd., Repeat the test on the 0. 005 ‘ohm range and if it is out

»jof tolerance change the value of resistor R4 to bring the range
‘w1th1n tolerance.:

8, To correct the other ranges repeat the procedure outlined
“above and change the value of resistor R5 for the 0.0l ohm

range,'re51stor R6 for the 0.05 ohm range; etc., untll all
ranges are corrected.

Fut



TABLE I

RANGE METER MULTIPLIER ERROR
OHMS RESISTANCE RESISTANCE RL, + RL; = .1 OEM
FLS, 670A 673D 670A 673D ET0R £73D
.001 10 @ N/A - N/A 1% N/A
.005 10 Q 10 Q 40 9 8.3 5 12% 1%
o 10 Q 10 Q 90 Q 8.3 Q .13 .5%
.05 10 Q N/A 490 Q N/A .02% N/A
5, & 10 Q N/A 690 9 N/A .014% N/A
.5 10 @ 10 © |3090 Q 190 @ .003% .05%
1 N/A 10 Q N/A 200 - .047%
5 N/A 10 @ N/A 1600 Q -~ .0062%

N/A - Not Applicable - No range on the instrument for the particular
step. T Mo
S '
NOTE: For value other than RL, + RL3 = .1 Ohm % error =

100 RL2 + RL3

RMl + RM2

See Table II for'RL2 and RL., in ohms/1000 feet.

3
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to be measured. Then by merely touching ‘the other’ end
-of the re51stance path with the hardened . splkes:fltted

$ ACCESSORIES

SEE PAGE 8, DWG NO. B-182386. The accessorles, not
supplied with the milliohmmeter but procurable” as separate
items, are the No. 676-B fixed clamp with termlnal block
and 15 foot cable, No. 271 0.0025 ohm test standard, and
No. 657-B pistol grip explorlng probe WJth termlnal block
and six foot Tirex type S.J. cord. In operatlon, the”,
fixed clamp-is attached to one. end of the resistance’ path

Sig

into the end of the pistol grip exploring probe, resl ti
measurements may be made. The test standard_ is used- to
check the milliohmmeter calibration. It is connected as
shown in Dwg. B- 182386 Page 8 and is used to check,the:

scale

A%
a0




EscRPTION

"DRAWING NOMBER. [REQD|" ™ -

oM-2539551° | 1

‘RESTSTOR, .0.15 OHM._.S%tMANGANIN)' v Y .

2 40" 'OHMS %.1% CALIBQATE S RO 1
TG o MVTER e e R :

RESTSTOR; “50-OHMS ‘+.1% CALIBRATE ifsenigl v 0 1y

g METEQ ﬁﬁ”“”

"RESISTOR

100" OhM ‘+13 CALIBRATL T e e
7O METER | ! Gl aa

"RESTISTOR,

'400 OHMS i.l% CALIBRATB o A R 1

vzdbo OHMS _.1% CAL PR R B e |

| AM=25500

50 WATT | 900348 .
1905106 .-

E 1 OHM,

e

AM-1848 %

AM-1836 -

AM-1916 7 ile

AM-1928

N Lo Ll L i i L Tl IR

B- 179589 005

AM- 2539-~"

;GASKET,:RUBBMR CHANN“L ;**"7V Vsgomes " kg

«HOOK up’ WIRE o . SR T
WIRE,. RED BATTERY lf’nifiﬁﬁ'ﬁ 1900281 124"

r gt

WIRE»-BLACKHBATTLRY A A E L, 600279 5=J“ D24

N

SHLELD, VARNISH“D CAMBRIc“‘°°?“' | aM- 25511
B e AM 7o ¥ R

AM= ?5513 e
3025 '

O8E -

WASHFR CUTJ#G Yorgdr

WASHER COUNTERSUNK ':’ﬁ*F”;‘ 25 AM- 25512
; 24 1966 .

T;SHARPP e :ffhf',ﬂ 900355 L

st QCRHW.Mﬁ 37 X l"5°”"‘*°fpw? 1372 | 90ig3an

| ScrEw, 8 32 % % “"?”f“*“‘-”’" 1900391

N R R N oY NN

*?'sCREw » 20 X 3/4 ?f*"v*:f q 9003565a”4 - i
CRTL LA PARTS LIST FOR ' U ISHEEF 1., OF..2

, 670 A NILTIOdNWLTLR
SHALLTRONIX CORP. |PL 6702




ITEM

NO. 'DESCRIPTION DRAWI‘NG_NUMBER REDD
33 | HEX NUT moks . o Ga

34 | HEX NUT 900271 2
— > | RESISTOR, 1300 OHM :.1% CALIBRATE | 245-S 1

TO METER

356 | DECAL (USE ONLY WHEN MIL-STD 183071-001 £ 3

' MARKING IS REQUIRED)

37 | PANEL ENGRAVING & DRILLING, CM-25504 £

38 | PANEL, ’ 179554-002 1

39 | WIRING DIAGRAM BM-25876 ¥
40 | SCHEMATIC DIAGRAM ! BM-25450 X

41 | BATTERY LEAD SUB ASSY ; BM-25514 %

42 | CARRYING STRAP ASSY BM-2666 X

43 SALES DRAWING B-182386 - Sl
44 | WASHER 1662 4
45 | 110G 900422 5

BRTTiely e By CH-75396-2
-

PARTS LIST FOR

670-A MILLIOHMMETER

SHEET 2 OF

SHALLTRONIX CORP.

Pl eo-8 o7

o
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Contact infarmation for this effort, and any ather efforts at documenting and making freely available

the manuals for the old laboratory classics, can be found at hitp:/ Awwewe bunkerofdoom.com Please visit
us.

Finally, thiz scan is provided free of charge fo download, The ariginal material, even though it iz quite
old, still belongs to the manufacturer,  and it should be assumed there may still be a copyright,
While we hope they will not mind home usage and sharing of the old manuals by electronics hobbey ists
who may own or wish to study the equipment, we insist that this material not be sold or bundled with
ary materials for zale (such as ebay, online stores, etc).

Scan courtesy of Patrick Jankowiak KDBOEI



