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FIGURE 1. SIMPSON VOLT-OHM-MILLIAMMETER
MODEL 230

SECTION |
GENERAL DESCRIPTION

The Simpson Volt-Ohm-Milliammeter Model
230, shown in figure 1, is a handy and com-
pact combination servicing instrument which
has been designed for use in servicing radio
receivers, It is also useful for many other
electrical and electronic applications.

It has convenient ranges for measuring D.C.
voltages, direct currents, resistances, and
A.C. voltages. All the ranges and circuit
arrangements are made easily and quickly
with the range switch at the bottom of the
front panel. The test leads connect into
circuit jacks on the front panel, and are
used to contact the source of electrical
characteristics for measurements.

SIZE

The Model 230 is very compact, measuring
only 3-1/16”’ wide by 5-7/8"" long by 2-5/8”
deep. It is designed for both convenience
and safety.



General Description

TEST LEADS

The pair of test leads, one red and one black
for polarity identification, are approximately
four feet long. These test leads are fur-
nished with crocodile clip terminations.

Either clip the leads to the test points in
the circuit which is being measured, or hold
the ends on the test points for momentary
contacts.

INSULATED CLIPS

Flexible plastic insulators over the croco-
dile clips protect the operator from contact-
ing any voltage present on the clips.

METER MOVEMENT

The meter movement is one of the famous
Simpson INSTRUMENTS THAT STAY AC-
CURATE. It has a sensitivity of 1 milliam-
pere D.C., with an internal resistance of
100 ohms. The special 2-1/2" dial is cali-
brated for all the measuring circuits and
ranges of the Model 230.

HANDLE CAREFULLY

The meter is very rugged and will withstand
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General Description

considerable use without showing any sitgns
of damage. However, the parts are made to
fit together with the precision of a fine
watch, and they can be damaged by careless
handling.

Be careful to prevent your Model 230 from
being dropped, ‘and from any other unneces-
sary shocks. If you treat your instrument
with care, it will reward you with many
years of trouble-free service and accurate
indications of measured values.

RANGE SWITCH

There are two control knobs on the front
panel. The large one at the bottom is the
range switch, It has twelve positions, each
marked for the circuit and the range which it
will set up in the instrument.

ZERO OHMS

The small knob above the range switch is
the ZERO OHMS control knob. It operates
a continuously variable resistor which will
compensate for aging of the internal battery
when you are using resistance measuring
circuits,



General Description

TEST LEAD CONNECTIONS

There are two pairs of contacts into which

you will connect the test leads. On the left
hand side is the pair which you will use for
measuring voltage or current with the Model
230. On the right hand side is the pair of
contacts which you will use when measuring
resistances,

INTERNAL CONSTRUCTION

Inside the lower half of the instrument case
are all the resistors, the rectifier, and the
battery, which make up the circuits for the
various ranges.

This half of the instrument can be taken out
of the case for trouble-shooting, repair, and
battery replacement when it is necessary.

HOW TO OPEN INSTRUMENT

Remove the four screws through the back of
the case and pull the lower half of the in-
strument toward the bottom and out of the
case. All the components will come out with
the front panel.

There are two wire leads which connect
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these circuit portions to the indicating me-
ter; when you remove the lower portion of
the instrument from the case, be careful to
prevent damage to the leads.

REPAIRING THE METER

Since all repair to the meter portion of the
Model 230 should be performed only by qua-
lified repairmen with the proper tools, the
top half of the instrument is sealed. Do not
attempt to remove it from the case.

If any repair is necessary, return the entire
Model 230 to the Repair Department at the
factory, or to your nearest Official Simpson
Repair Station.

Whenever you return an instrument to a repair
station or to the factory, be sure to write a
letter to explain exactly what you think is
wrong with it and why. This will save both
time and money for you.

Also indicate in the letter what you wanc
the- repair station or factory to do, so they
have the necessary authorization from you
to proceed with your repairs.



General Description

RANGES
D.C. VOLTAGE

1000 ohms per volt sensitivity

0-10 volts
0-50 volts
0-250 volts
0 - 1000 volts

A.C. VOLTAGE (RMS VALUES)
400 ohms per volt sensitivity

0-10 wvolts

0-250 volts

0 —1000 volts

D.C. RESISTANCE

0-1000 ohms (12 ohms center)
0-100,000 ohms (1200 ohms center)

D.C. CURRENT

0-10 milliamperes
0-50 milliamperes
0 — 250 milliamperes

SECTION i
OPERATION

CAUTION
When you are measuring voltage, as a

personal protection, form the habit of

turning off all power to the circuit

under test., Connect the test leads at

the desired points in the circuit. Then

turn on the power while taking read-

ings. Turn off the power before dis-

connecting the test leads from the

circuit,
ADJUST POINTER FOR ZERO
Before any measurements are made with your
Volt-Ohm-Milliammeter Model 230, check to
see that its pointer indicates zero with the
instrument in its operating position. If the
pointer is off zero, adjust the screw located

in the phenolic case just below the center of
the dial.,

Use a small screwdriver to turn this screw
slowly either clockwise or counterclockwise
until the polnter rests over the zero mark on
the oial.

G



Operation

D.C. VOLTAGE MEASUREMENTS

1.
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Set the range switch at the bottom of the
front panel for the D.C. voltage range
desired. These positions are marked
10 V.D.C., 50 V.D.C., 250 V.D.C., and
1000 V.D.C. When in doubt as to the
voltage present, always use the highest

range as a protection to the instrument.

Observe the meter reading. If the voltage
is within a lower range, set the range
switch for the lower range to obtain a
more accurate reading.

Plug the black test lead into the jack
marked —VOLTS M.A. on the left hand
side of the front panel. Plug the red test
lead into the jack marked +VOLTS M.A.
Connect the crocodile clip end of the
black test lead to the negative side of
the circuit to be measured, and the cro-
codile clip end of the red test lead to the
positive side of the circuit.

Turn on the power in the circuit which is
to be measured. If the pointer of the me-
ter deflects to the left, the leads are re-
versed with respect to circuit polarity.
Turn off the power, reverse the test lead

Operation

connections, and then turn on the power
again.

5. Read the voltage on the black arc marked
D.C.

For the 10 V.D.C., 50 V.D.C., and 250
V.D.C. ranges, read the voltage di-
rectly on the black arc.

For the 1000 V.D.C. range, read the 0
to 10 scale on the black arc and mul-
tiply the reading by 100.

6. Turn off the power before you disconnect
the test leads.

A.C. VOLTAGE MEASUREMENTS

1. Set the range switch at the bottom of the
front panel for the A.C. voltage range de-
sired. These marked 10 V.A.C., 250
V.A.C., and 1000 V.A.C. When in doubt
as to the voltage present, always use
the highest voltage range as a protection
to the instrument.

2. Plug the black test lead into the jack
marked — VOLTS M.A. on the left hand
side of the front panel. Plug the red test
lead into the jack marked + VOLTS M.A.

3. Connect the crocodile clips for the two

11




6.

Operation

test leads to the two sides of the circuit
to be measured. Connect one clip to each
side of the circuit. For A.C. voltage mea-
surements, readings will be the same
with either polarity of lead connections.

Turn on the power in the circuit to be
measured.

Read the voltage on the red arc marked
A.C.

For the 10 V.A.C. and 250 V.A.C.
ranges, read the voltages directly on
the red arc.

For the 1000 V.A.C. range, read the 0
to 10 scale on the red arc and mul-
tiply the reading by 100.

Turn off the power before you disconnect
the test leads.

D.C. RESISTANCE MEASUREMENTS

CAUTION

Before you make any resistance mea-

surements in an electrical circuit, be

sure the power is off and all capaci-

tors have been discharged, so no vol-

tage exists in the circuit. Otherwise

Operation

you may damage the meter circuits,

Set the range selector switch at the bot-
tom of the front panel for the range de-
sired for resistance measurement, These
switch positions are marked R and Rx100.

Plug the black test lead into the jack
marked —OHMS on the right hand side of
the front panel. Plug the red test lead
into the +OHMS jack.

Short the crocodile clips together. Rotate
the ZERO OHMS knob until the pointer
indicates 0 at the right hand end of the
dial. If the pointer will not move to the
0 mark, the battery is weak and needs to
be replaced. See instructions in Section
I, MAINTENANCE.

. Separate the test leads and connect them

across the resistance or the portion of a
circuit which is to be measured. The
more accurate reading is obtained on the
range which indicates nearer the center
of the scale.

Read the value indicated on the black arc
at the top of the dial, marked OHMS. Note

13



Operation

that this scale increases from right to
left.
For the R. range, read the resistance
directly on the OHMS arc. (M=1000).
For the R x100 range, read the indica-
tion on the OHMS arc and multiply the
reading by 100.

See instructions in Section IV for measuring

resistances over 100,000 ohms,

DIRECT CURRENT MEASUREMENTS

14

CAUTION
Never connect the test leads directly
across any voltage with the Model 230

set for current measurements. This

would damage the instrument. Always

connect the meter in series with the

load across the voltage source.

. Set the range switch for the current range

desired. These switch positions are
marked 10 M.A., S0 M.A., and 250 M.A.
When in doubt as to the current present,

always use the highest current range as

a protection to the instrument.
Plug the black test lead into the jack
marked — VOLTS M.A. on the left hand

Operation

side of the front panel. Plug the red test
lead into the jack marked + VOLTS M.A.
Open the circuit in which current is to be
measured. Connect the Model 230 in
series with the circuit. Connect the red
test lead toward the positive side of the
circuit and the black test lead toward the
negative side.

Turn on the power in the circuit to be
measured. If the pointer of the meter is
deflected to the left, the‘leads are rever-
sed with respect to circuit polarity. Turn
off the power, reverse the test leads, and
turn on the power again.

. Read the current values in milliampgres

on the black arc of the meter marked D.C.
Use the 0 to 10 figures for the 10 M.A.
range, the 0 to 50 figures for the 50 M.A.
range, or the 0 to 250 figures for the 250
M.A. range.

. Turn off the power before disconnecting

the test leads.
Restore the circuit continuity.

15



FIGURE 2. MODEL 230 WITH CASE OPENED
TO SHOW INTERNAL COMPONENTS
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SECTION 1
MAINTENANCE

PLACEMENT OF COMPONENT PARTS

All the component parts of the circuits in the
Volt-Ohm-Milliammeter Model 230 except the
meter are available when you remove the lo-
wer half of the instrument from its case as
shown in figure 2.

Remove the four mounting screws through the
case back and then pull the lower half of the
instrument out of the case. Be careful to pre-
vent damage to the two meter leads which are
attached to the lower half of the instrument,

Resistors RS, R6, and R12 are attached to
terminals on the two decks of the range
switch. All the other resistors are laid on a
terminal board on the back of the range
switch, They are attached with their wire
leads. The rectifier is also attached to this
terminal board. The arrangement of parts is
shown in figure 3.

On the terminal board, resistors R7, R8, RO,
and the series and shunt resistors for the

17



Maintenance
(o—-{ R3A |}-o— R2B |}=o—{ R2A ]—o\
o o- RIA }=0—{ RIB [0

R 4B

ReCTES @ {;%

o—{ R10B_}o— RIA J=o— RIIB_}o
DD

NOTE: ALL CARBON RESISTORS ARE SERIES
MATCHED PAIRS. FOR EXAMPLE RIA AND
RIB TOGETHER MAKE THE RESISTANCE
SHOWN AS RI IN THE SCHEMATIC.

~%)> HUN

FIGURE 3. LOCATION OF PARTS ON
TERMINAL BOARD

rectifier are all bobbin type wire wound're-
sistors. If the series or shunt resistor needs
to be replaced, or if you have any trouble
with the rectifier, all three of these items
must be replaced as a unit. The rectifier has
its own forward and reverse resistance, and
the series and shunt resistors are matched to
the rectifier characteristics.

BATTERY REPLACEMENT
The 1.5 volt dry cell inside the case of the

18
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Model 230 is used for resistance measure-
ments. It is shown in figure 2, and is at-
tached to the inside of the case with wire
leads which are soldered to the battery ter-
minals. During its normal use-life, the bat-
tery will gradually increase its internal re-
sistance., This will result in a decrease of
terminal voltage under normal load.

When the pointer can no longer be brought to
0 on the OHMS arc with the ZERO OHMS
knob, replace the battery with a new one.

Remove the lower half of the instrument from
the case as described above, Unsolder the
leads from the case of the old battery and re-
move it from the instrument, Place a new #1,
size C, 1.5 volt cell in the same position in
the instrument, with its positive post near-
est the contact jack marked +OHMS. Solder
the wire from this contact jack to the pos-
itive battery terminal, Then solder the wire
from the center terminal of the ZERO OHMS
control, R13, to the bottom of the battery
case, for negative polarity.

19
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Maintenance

PARTS LIST
Reference Description Simpson
Symbol Part No.
R1  Resistor, 9900 ohms, 2%  1-112753
R2  Resistor, 40,000 ohms, 2% 1-111584
R3  Resistor, 200,000 ohms, 2% 1-111596
R4  Resistor, 750,000 ohms, 2% 1-111595
R5  Resistor, 960 ohms, wire
wound bobbin 0-008105
R6  Resistor, 1120 ohms, wire
wound bobbin 0-008107
R7 Resistor, 8.89 ohms, wire
wound bobbin 0-008067
R8 Resistor, 1.78 ohm, wire
wound bobbin 0-008058
R9  Resistor, 0.44 ohm, wire
wound bobbin 0-008052
R10 Resistor, 96,000 ohms, 2% 1-112752
R11 Resistor, 300,000 ohms, 2% 1-112751
R12 Resistor, 11.5 ohms, wire
wound bobbin 0-008071
R13 Potentiometer, 500 ohms,
for ZERO OHMS 1-112749

Battery (Eveready or Burgess
No. 1 Cell) 1-111801

3]



Maintenance

Knob for ZERO OHMS 1-111756
Knob for range switch 3-262871
Rectifier assembly (with

series & shunt resistors) 0-008582
Test leads, pair 0-008375

Meter, complete with case 14-302230

SECTION 1V
RANGE EXTENSIONS

MEASURING HIGH VOLTAGE D.C.

Occasionally there may be some voltage
greater than 100C volts D.C. which you will

have to measure. When this is true, you can

increase the range of your Model 230 by
adding an external series multiplier resistor

as

shown in figure 5. Use the following

steps.

1.

22

Set the range switch at 1000 V.D.C. and
connect the test leads in the VOLTS
M.A. jacks at the left hand side of the
instrument. Connect the red test lead in
the + jack and the black test lead in the
— jack.

. Connect the crocodile clip for the red

test lead to one terminal of the multiplier

Range Extensions

MULTIPLIER
RESISTOR

FIGURE 5. INCREASING VOLTAGE RANGES

resistor, Use a 4 megohm, 10 watt, resis-
tance to set up a 5000 volt D.C. range,

or a 9 megohm, 20 watt, resistance to
make a 10,000 volt D.C. range.

Use the other terminal of the multiplier
resistance as the positive probe, and the
black test lead as the negative probe.
Connect these into the circuit where you
wish to measure voltage, while the power

is off.

23



Range Extensions

CAUTION
Never touch the meter, leads, or any

other parts of the measuring circuit

while power is on for high voltage
measurements. Connect and disconnect

the leads while power is off and there

is no voltage in the circuits.

4. Observe the reading on the meter as for
lower D.C. voltage measurements.

5. Turn off the power before you disconnect

the probes from the circuit in which you
measured the voltage.

MEASURING HIGH RESISTANCE

With the aid of a circuit such as shown in
figure 6, you can measure resistance values
up to 1 megohm, Set the range switch at its
R x 100 position. The range which you will
set up with the circuit will be Rx1000, so
multiply the reading which you get on the
OHMS scale of the dial by 1000 (add three
zeros).

Use whatever combination you may have
available to make up 13.5 volts, which is 9
cells in series. One combination would be

24
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10800 N

FIGURE 6. INCREASING RESISTANCE RANGES

three 4.5 volt C batteries in series. Another
would be two 6 volt batteries and one 1.5
volt cell in series. Still another way to get
it is to use two ‘‘C’’ batteries with five
cells each, which have taps at each 1.5
volts; use the entire 7.5 volts from one bat-
tery and four cells (6 volts) from the second,
all connected in series.

For the resistance, which is indicated as
10,800 ohms, any value close to that amount

25



Range Extensions

will provide satisfactory indications with
your ohmmeter. The closer you can get to
that exact value, the more accurate your
values will be. But accuracy is not usually

necessary for resistance readings.

Remember that the resistance does not have
to be a single resistor, but can be any com-
bination which will produce a series equi-

valent resistance of 10,800 ohms.

MIDGETESTER
Model 355

AC-DC VOLT-OHMMETER
SELF SHIELDED!

Fits in Your Shirt Pocket! | —©

oLy

*34” KR

40 300 1200 x\'OOO'

EVER-REDY CARRYING CASE
PART NO. 6355............ $3.95
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SIMPSON WARRANTY REPAIR STATIONS
AND PARTS DEPOTS

**Arizona, Phoenix Area Code 602

) Metercraft Inc. CRestwood 9-6249
3308 N. 24th St.
States: Arizona

California, San Diego Area Code 714
Metermaster/San Diego, Inc. 276-5202
5049 Weeks Avenue
San Diego Area

California, Los Angeles Area Code 213
Quality Electric Company ADams 2-4201
3700 South Broadway
States: So. California below Fresno and Arizona

California, San Francisco Area Code 415
Pacific Electrical Instrument Lab. Garfield 1-7185
111 Main Street
States: No. California above Fresno and Nevada

**Canada Area Code 519
Bach-Simpson Ltd. GLadstone 1-9490
1255 Brydges Street
P.O. Box 484
London, Ontario Canada

Colorado, Denver Area Code 303
Meter-Master Instrument Service 934-4601
2145 S. Kalamath Street 934-4069
States: Wyoming, Colo., and New Mexico

Connecticut, New Haven Area Code 203
Kaufman Instrument Labs Inc. SPruce 6-7201

810 Dixwell Avenue
States: Connecticut

Florida, Orlando Area Code 305
Electro Tech Inc. GArden 3-5589
Florida Division
307-2Tth Street
States: Florida

Georgia, Atlanta Area Code 404
Electro-Tech Inc. 758-7205
690 Murphy Ave. S. W.
States: Alabama, Georgia and Tenn.
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**J1linois, Chicago Area Code 312
Simpson Electric Company 379-1121
5200 W. Kinzie Street
*Illinois, Chicago Area Code 312
Pacific Indicator Company COlumbus 1-1330

5217 W. Madison Street
States: Chicago, Wisconsin and Indiana

**Kansas, Shawnee Mission Area Code 913
Sturtz Instrument Co. SKyline 1-4711
4705 Mission Road
States: Kansas

Louisiana, New Orleans Area Code 504
Industrial Instrument Works TWinbrook 5-5621
3328 Magazine Street
States: Arkansas, Mississippi and Louisiana

Massachusetts, Cambridge Area Code 617
Alvin S. Mancib UNiversity 4-2494
363 Walden Street
States: Vermont, New Hampshire, Massachusetts

Rhode Island and Maine

Michigan, Detroit Area Code 313
Ram Meter Inc. LIncoln 7-1000
1100 Hilton Road Ferndale
States: Michigan

Minnesota, Minneapolis Area Code 612
Instrumentation Services Inc. JA 1-8803
917 Plymouth Avenue N.
States: Minnesota, North, South Dakota and Nebraska

Missouri, St. Louis Area Code 314
Scherrer Instruments FOrest 7-9800
5449 Delmar Blvd.

States: Illinois below Peoria, Iowa, Missouri

New Jersey, Riverdale Area Code 609
A & M Instrument Service, Inc. MArket 4-7757
11 Hamburg Turnpike
States: N. Jersey

28

**New Mexico, Albuquerque 87108 Area Code 505
Western Instrument Lab. Inc. 243-3693
4401 Coal Avenue S. E.
States: New Mexico

New York, Buffalo Area Code 716
Electrical Instrument Labs. EXport 2-2726
932 Hertel Avenue
States: New York State Except Met. New York

New York, Great Neck, Long Island Area Code 212
Simpson Instrument Sales & Service, Inc. Murray Hill 3-0674
130 Cutter Mill Road Area Code 516
Sales: Met. New York Hunter 2-3103

New York, Long Island City Area Code 212
A & M Instrument Inc. RAvenswood 6-4343

48-01 31st Avenue
States: Met. New York

**New York, Syracuse Area Code 315
Syracuse Instrument Lab. HYatt 2-1651
4895 South Avenue Box 96

**New York, Vestal Area Code 607
Compton Industries Inc. PI 8-3349
333 Vestal Parkway East
P.O. Box 351
States: Up-State New York

North Carolina, Charlotte Area Code 704
Electro-Tech Inc. 333-0326

3107 Cullman Avenue (Carolina Division)
States: North and South Carolina

Ohio, Cleveland Area Code 216

Weschler Electric Company CLearwater 1-4609

4250 W. 130th Street
States: Ohio and Kentucky

**Qhio, Cleveland Area Code 216
Pioneer Electronic Supply 432-0010
Div. of Pioneer Standard Electronic
Corp.

5403 Prospect Avenue
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**Ohio, Dayton Area Code 513
SREPCO Electronics Div. of BAldwin 4-3871
Pioneer Standard Electronic Corp
314 Leo Street

**QOklahoma, Tulsa Area Code 918
Tri-State Instrument Lab. WE 6-0489
3244 East 15th Street
States: Oklahoma

**QOregon, Portland Area Code 503
The Instrument Laboratory BEImont 4-6683
1910 N. Killingsworth St.

States: Oregon

Pennsylvania, Philadelphia Area Code 215
Sunshine Scientific Instrument ORchard 3-5600
1810 Grant Avenue
States: Penn., Md., New Jersey below Trenton,

Delaware
***Texas, Dallas Area Code 214
Ultra Instrument Laboratories TAylor 6-6395
3515 Swiss Avenue, Suite 117 6-6396
States: Oklahoma, Texas
Utah, Salt Lake City Area Code 801
Stabro Laboratories, Inc. IN 7-8011

23 Kensington Avenue
States: Utah, Southern Idaho

Virginia, Falls Church Area Code 703
United Instrument Lab. Inc. JEfferson 2-4123
102 Jefferson St.

States: West Virginia, Virginia

**D. C., Washington Area Code 202
Electronic Wholesalers, Inc. Phone: HU 3-5200
2345 Sherman Avenue N. W.

Washington, D. C. Area

Washington, Seattle Area Code 206
The Instrument Lab. Inc. AT water 3-5850
934 Elliott Avenue West
States: Oregon, Washington

Idaho and Montana

* Parts Depots only; no repairs.
** Repair Stations only - no resale of parts.
(All other stations repair instruments and sell repair parts)
*** pParts Sales - Texas, Oklahoma
Repair -- Texas only.
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MODEL 262

the new VOM with a 7" meter

20,000 Ohms per volt DC and 5,000
Ohms per volt AC sensitivity . . . 33
ranges . . . compact
7" case with Adjust-

A-Vue Handle . ... ... $69-95
Carrying Case ....... $ 9-95

PART NO. 5262
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MODEL 69

e e ——

100,000
Ohms
per volt!

Most sensitive VOM

available! A Volt-Ohm-Microam

meter with a big 7” meter in a com-
pact 77 case...33 ranges ... Adjust-
A-Yue Handle . ..

price complete. ... . .. $89-95
Carrying Case ....... $ 9-95

PART NO. 5262
32

WARRANTY

SIMPSON ELECTRIC COMPANY warrants each instrument and other
articles of equipment manufactured by it to be free from defects in ma-
terial and workmanship under normal use and service, its obligation
under this warranty being limited to making good at its factory any in-
strument or other article of equipment which shall within 90 days after
delivery of such instrument or other article of equipment to the or-
iginal purchaser be returned intact to it, or to one of its authorized
service stations, with transportation charges prepaid, and which its
examination shall disclose to its satisfaction to have been thus defec-
tive; this warranty being expressly in lieu of all other warranties ex-
pressed or implied and of all other obligations or liabilities on its
part, and SIMPSON ELECTRIC COMPANY neither assumes nor author-
izes any other persons to assume for itany other liability in connection
with the sale of its products.

This warranty shall not apply to any instrument or other article of
cquipment which shall have been repaired or altered outside the
SIMPSON ELECTRIC COMPANY factory or authorized service stations,
nor which has been subject to misuse, negligence or accident, incor-
rect wiring by others, or installation or use not in accord with instruc-
tions furnished by the manufacturer.

SIMPSON ELECTRIC COMPANY

5200 W. Kinzie St., Chicago, Illinois 60644
Area Code 312, Telephone 379-1121
In Canada, Bach-Simpson, Ltd., London, Ontario

LAC DU FLAMBEAU PLANT LAKE STREET PLANT KINZIE STREET PLANT AURORA PLANT
WISCONSIN CHICAGO CHICAGO AURORA, ILL.



