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= Choice of cooking top arrangements are
combinations of grills, hot tops. and
speed unils.

= Each welve-inch section of cooking lop
shall be controlied independently by its
own switch. Convection oven controls
include a 150°F -450°F. ihermostal, on-off
switch, damper conltrol, and a loud one-
hour timer.

= Range controls are located in the cool
zone 1o ensure a long and accurate life.

= A spatula wide grease gutter is localed on
the front of the range. Grease from the
front gutter is funneled to a large grease
drawer which runs the full width and
depth of the range.

= Oven is large enough o hold six racks
{three supplied, three opticnal). Oven
holds six 18" x 26" bun pans or three 12°
% 20" x 4" food service pans.

e Each range oven is hand packed with
three inches of insulation on all six sides
for maximum energy efficiency and cooler
galley.

« The Lang Convection Oven Range has
the largest convection oven in the
industry: 17" high x 20" wide x 29" deep.

= Standard exterior finish shall be high
quality stainless steel.

* Ranges are furnished, as standard, in two-
piece canstruction — top and oven — 1o
permit entrance through narrow 28" galley
doars.

» Standard equipment includes nickel-plated
sea rails over not taps and speed units,
stainless steel front grab bar, and a
positive oven door latch.

= Oven interior shall be constructed of non-
chipping aluminized steel. Stainless steel
oven interior available at additional cost.

» Convection oven motors are 1/3 HP, 1750
R.PM., prelubricated. Heating elements
and fan are located on the right side of
the qven.

« 208-V, 240-V and 480-V ranges are
equipped with hydraulic-magnetic circuit
breakers as standard equipment.

« Lang Marine ranges. meet the
requirements of the tnited States Coast
Guard and the National“Sanitation
Foundation Tesnngei.abo;atoxy and have

~-mggcle~t¥19-manne supplement per U.S.
Coast Guard regulanon CFR 48¢ 1:1 ?? -3

Bt o s e ey
. Slandard‘ warranty shall cover parts and' ;
labor for one full year,

LANG MANUFACTURING COMPANY
P.O. BOX 905, REDMOND, WA 98073 USA
PHONE 206/885-4045

FAX 206/882-2373

MARINE

CONVECTION OVEN RANGE

e e b IS

PR TR Y]
i STy

with the Largest Oven in the Industry

“Hatchable” Two-Piece Construction Standard

Choice of five top
combinations

Nickel plated sea rails

Stainless steel front
grab bar

All stainless steel

exterior construction

Pasitive-shut marine

oven doors

VOLTAGE AVAILABLE

208 Volt A.C.
240 VoltA.C.

480 Volt A.C.
Single or Three Phase
115 Volt D.C.

230 Volt D.C.
Single Phase

MIL-R-43954
NSN: 7310-01-104-3349

Specifications subject to change without notice.
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CONVECTION OVEN GALLEY RANGE TOP
COMBINATIONS AND SPECIFICATIONS

SPEED umrsb SPEEDIU"[TS\jQ O /"“\.lo
i e . { |
Gz N = silts N
D00
RF21SM-A = RF21SM-D &
1-24" x24" Griddle Plate** 2-12"x24"" Hot Plates** RF21SM-H
2-Speed Units* 2-Speed Units* 6-Speed Units”
*6 Heat Switch
= **Thermostat
g% ;E E [9\4j rﬁlE]
ok & | & oo All dimensions are in both
a” 7 i inches and millimeters.
(Approx. millimeters in parentheses)
= | RF218M-C RF21SM-G
3-12"x24" Hot Plates** 1-36" x24' Griddle Plate**
"’ (54 {365)
— E J S T 2vsn
= =
{914} e ; e ——
|— ag" - {iiSll (12?]5“ 23 554 e T
; cd
= —_— ] [965) 38~ (32) it e—
e [ T ELECTRICAL | i iy |
Ty "1\ 75 e B — ) {914y 36™ LAHGEST. S%CT]ON
:g\c’ i g~ 914 OVEN DOOR IN S ey 1822, 27|
u =] OPEN POSITION e i
= l TR e ¥ ' %1 U
\ \"_'":u : (152)
OVERALL \_ F il e " " : -——Bgso“?——--
WITH FRONT N N e (689
GRAB BAR 40% 1029) 6" (152) - SLLL ST 35[955;
FRONT VIEW TOP VIEW SIDE VIEW
QUTSIDE RANGE DIMENSIONS INSIDE OVEN DIMENSIONS
Width 36" (914) Width 20" (508)
Depth 38" (965) Depth 29" (737)
Height (with legs) 36" (914) Height 177 (432)
ELECTRICAL DATA
ALL MODEL RF21S SERIES RANGES
" THREE NOMINAL AMPS PER LINE SHIP.
PHASELOADNG | o THREE PHASE SINGLE PHASE | D.C.AMPS |weiGHT
K.W. PER PHASE KW 208 VOLTS 240 VOLTS 480 VOLTS 208V 240V |15V OC|230V DO
MODEL CONN.
NO. L1-L2 | L2-L3 | L3-L1 L1 L2 L3 L1 L2 L3 L1 L2 L3 525 Ibs
RF21S 6.6 10.0 5.0 216 483 69.2 62.5 419 £9.9 54.2 20.8 | 300 27.1 103.8 80.0 187.8" | 93.97 | (238 kg.)

*For availability and specification change contact factory.
*"Qverhead swilch box 75 Ibs. (34 kg.)

P.0. BOX 905, REDMOND, WA 98073 U.S.A.

PRINTED IN U.S.A.

armas ny s

WHEN ORDERING SPECIFY VOLTAGE AND PHASE
Specifications subject to change without notice.

LANG MANUFACTURING COMPANY

PHONE 206/885-4045

FAX 206/882-2373
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INSTALLATION INSTRUCTIONS

The Lang Model RF21 Convection Oven Range was designed in modular
construction to allow passage through a 26 inch by 66 inch watertight
door.

Do not remove crating until the unit is as near its location as practi-
cal. This will help prevent damage normally associated with movement
through door and hallways.

When the range is as close as possible to the final installation remove
the crating material from the oven section. Look inside the oven cavity
to locate the oven legs.

Remove the legs from inside the oven. Attach the Tegs to bottom corner
of the oven using two each 3/8-16 X 5/8 bolts per leg. The bolts are
provided and will also be found inside the gven.

Remove crating from range top.

Place spacers,(ie:2 X 4 wood block not supplied) at the front and rear
of the oven top.

Place the range top on the spacers that are located on top of the qven.

The six wire leads to supply electricity to the cook top are-bundled under
the front bottom of the top. Route these wires through the bushing pro-
vided in the oven top.

Align the four locating pins in the bottom corner of the top with the four
holes in each corner of the oven top.

*WARNING*
Remove the spacers and lower the top onto the oven. *WARNING* Make sure
the six wire leads to supply electricity to the cook top are not crimped
between the oven and range top.

Use the wiring diagram provided in this manual for determining the
connections of the cook top wires to the oven terminal block.

Electrical service connection is made through the bottom of the oven.
A hole is provided for the attachment of 1% inch conduit. See "Top View"
of Figure #2 on Page 2.

Use the wiring diagram provided in this manual to determine the electrical
specification. (refer to Page 23)

Refer to Figure #3 on Page 3 for Bolt-Down Leg Spacing and Bolt Hole Size.



OVEN OPERATING INSTRUCTIONS

- Controls and Signals Lights

The toggle switch on the Tower portion of the control panel energizes the
fan motor and activates the thermostatically controlled circuit for the
oven heating elements. When this switch is in the on position, the indi-
cator 1ight will be illuminated.

Rotating the thermostat control knob from "off" position to selected
tomperature causes indicator light to illuminate and closes the contactor
that feeds power to the heating elements. This Tight will cycle "on and
of f* as the thermostat calls for heat in the oven. The blower however,
operates continuously while the toggle switch is in the "on" position.

The black control knob'operates a damper in the oven vent stack. Damper
is open when knob is pulled outward.

The two fuses on the control panel protect the electrical components
from overload.

- Initial preheat.
* CAUTION *
Prior to putting any range or oven into full time operation at normal
cooking temperatures, it must be thoroughly "seasoned" or dried out.
Moisture absorbtion in the closed spaces, in the insulation and even inside
the heating elements can cause future trouble if not properly treated.

To "season" the Lang convection oven, after making the proper electrical
connection, set the thermostat dial at 200°F and turn the toggle switch
"on". Allow unit to cycle at least 15 minutes at this heat Tevel. Reset
the thermostat to 2500F allowing the same time. Then reset the thermostat
to 3500F. The oven should be operated at this heat level for 5 hours, to
insure the complete removal of all moisture.

- Loading the F6S Convection QOven
Turn thermostat and power switch to the off position.

Adjust oven support racks to positions or spacing for the product to be
baked.

Pan support racks should aTways be spaced for maximum uniform spac1ng
The word uniform in this case is of great importance

Counting from the top of the oven, rack position 2-4-6, are used most
frequently for bake items having a relatively high profile. Using even
numbered rack positions provides the uniform spacing essential to uniform
baking results. Cookies, grilled cheese sandwiches and 1ike items can be
placed on all rack positions for a full Toad because of their low profile
in shallow pans or on cookie sheets. When only 3 pans are required, place
them on racks 2-4-6.



- Oven Operating Instructions (con't)

Non-browning items, casseroles, frozen food products to be thawed and
heated may be placed in all rack positions. Time required increases
with the load, but results will be quite satisfactory if the individual
containers are uniformly spaced as to rack position and their relative
position on each rack.

Close oven door. Set oven thermostat 20° to 25°F above baking temper-
ature listed for the product, turn switch "on" and preheat for 20
minutes. : '

Open the door and load the oven. Reset the thermostat to.desired baking
temperature.

The damper on all Lang ovens is operated by a push rod whose end extends
through the control panel terminating in a control kneb. Its purpose is
to establish and control the relative humidity in oven during a baking
or roasting operation.

A11 baking should be done with the damper in the closed position.

Open damper for moist casseroles and roasting meats.



RANGE TOP OPERATING INSTRUCTIONS

- GRIDDLE

The 24 by 24 inch griddle has two sections independently controlled
by thermostats ranging from 150 degrees fahrenheit to 450 degrees
fahrenheit. To the left of each thermostat is an indicator lamp.
The lamp is on when the griddle is heating.

Thoroughly clean the griddling surface with a damp cloth and a mild
detergent to remove the coat of rust preventative applied at the factory.
Wipe COMPLETELY dry. DO NOT use excessive water, remembering this is a
piece of electrical equipment. Apply power and set thermostat dial to
2000F. Allow griddle to heat until pilot light and thermostat starts
cycling. At this time apply a Tight coat of unsalted cooking oil or

fat to the cooking surface. Re-set thermostat to 2500F and hold for

30 minutes. Re-coat any dry spots that appear with cooking 0il. Re-
set temperature to 300°F for 30 minutes covering dry spots with oil as
they appear. Liberal but not excessive use of oil or fat is recommended.

After 30 minutes at 3000F re-set to 3509F, coating dry spots if they
appear, for 30 minutes. Raise temperature to 400°F or until the cooking
0il starts to smoke.

Inspect for browning gummy spots. Add a dab of oil to spot and work

area with spatula. Avoid scratching surface of griddle as new spatulas
have sharp edges. Approximately five minutes of smoking grease should

be ample to thoroughly season the cooking surface, food products can then
be griddled without undue sticking. The surface will improve with use and
it is not truly seasoned until a brown almost black varnish of semi-burned
food particles is formed.

If necessary to repeat the cooking surface seasoning, the temperature may
be brought immediately up to grease smoking values simply by setting the
thermostat dial.

To maintain a well seasoned griddling surface, set thermostat to 400°F
until coating of oil starts to smoke. Using a smooth edged spatula
vigorously scrape down cooking surface, removing food scraps and deposits.
Wipe with rolled burlap and 1lightly re-coat with unsalted cooking oil.
Drop temperature to resume cooking or turn griddle thermostat to off posi-
tion. '



- GRIDDLE (con't)

The griddle takes approximately 20 minutes pre-heating time to 350°F.
Proper Griddle Temperatures:

ErgSat v N S e e e 300-3250F
B O e e st e IR B . 300°F
SIVES (o e e e B A RS . 300°F
HashEBEowns 0o o0t ool G a e e el i 350°F
Griilled! Sandwiches: ¢ &« sferpaetgsaimstine . 3500F
CROPS! iiion s v oy ey il s s e e th s = 23508F
i gelt 125 Ly I e M= ISR oS T 350°F
Steaks . v « « nu i LR e et el S e 350CF
HamBUYQenS = ./ & /iy adts Sam feda o rllifee BS09E
Pancakés - s s o e s Sk e m R e e 375°F

- French Plates

Your Lang range top has two 9 inch diameter French Plates, each operated
by a separate control.

Each French plate is cuntrolled by a six heat (seven position) switch
located on the range top control panel. The six heat positions allow
you the versatility to simmer or rapidly boil in pots of many different
sizes.

For initial pre-heat turn switches to the number 2 position and allow
to idle for 2 hours.

*CAUTION* A1l French plates should be turned to the of f position when

not in use. Allowing these elements to stay in the full on or high
position with nothing on top to absorb or disipate the heat is detrimental
to element Tife.



MAINTENANCE INSTRUCTIONS

- Daily Cleaning
*WJARNING* Burns could occur when dealing with hot grease!!

Empty grease drawers daily or when they are 1/3 full. They are easily
removed for washing.

Clean exterior of the range with hot water and a m11d detergent to main-
tain a gleaming appearance.

Keep the griddle plate surface clean. After each cooking load, scrape the
griddle surface to remove any carbonized grease.

*CAUTION* When scraping griddle surface, do not scrape the splash guard.
It may eventually be cut through.

- Weekly Cleaning

Once a week or when necessary, the griddle surface should be thoroughly
cleaned and reseasoned. Use a griddle stone or wire brush. Rub with the
grain of the metal, being careful not to scrape the splash guard. A mild
detergent with water or gne of many commercial griddle cleaners may be
used. Be sure to rinse thoroughly. Reseason the griddie.

- Cleaning Oven Interior
The stainless steel oven lining panels should be removed for cleaning.
They may be cleaned with a soap and water solution or commercial stainless
steel cleaner.
The oven racks and rack supports may be cleaned by removing from the oven
and soaking in a solution of ammonia and water.

- Thermostat Calibration
A1l thermostats are factory calibrated and are extremely reliable mechan-
jcal devices. Calibration of thermostats should only be attempted if
continued experience dictates unsatisfactory cooking temperatures.

- Calibrating the Griddle

Locate a surface thermometer in the center of each 12 inch x 24 inch
section.

Set the thermostat at 350°F and allow the temperature to stabilize.
Record three "cycle on" temperatures and three "cycle of f" temperatures.

Average the six readings. They should fall within fifteen degrees of the
set temperature.



- Calibrating the Griddle (con't)

To adjust the thermostat, remove the knob and insert a small flat blade
screw driver down the center of the shaft to a screw located at the end.

Turning the screw counterclockwise raises the surface temperature and
turning the screw clockwise lowers the surface temperature. Use caution
when adjusting and turn the screw in 1/8 turn intervals to avoid over
correcting. A 1/8 turn changes the thermostat calibration approximately
5 degrees.

- Calibrating the QOven
Locate an oven thermometer or thermocouple in the center of the oven cavity.

Follow the same procedures for calibrating the grill.

-10-



SERVICE PROCEDURE

- Introduction

A working knowledge of electricity, basically OHM's law, a V.0.M.,
and an analytical mind are all that is needed.

- Tools of the Trade

A very great many service calls and calls back could be avoided if the
serviceman had used the proper tool. Almost never is a part of the
electrical system used as structural part of the appliance. Over
tightening of electrical connections and mounting screws, results in
stripping thread, cracking plastic insulators and intermittent broken
connections that are hard to locate. Six to eight inch pliers, side
cutters, and screwdrivers are large enough for any appliance repair
job. A %" drive socket set, along with a few open end and or box end
wrenches, is adequate for most jobs. A few specialty tools are some-
times needed.

Test equipment.
VoT1t-0HM meter (VOM)

Checking circuit continuity can often be done with an ordinary electric
Tight bulb (preferably the 7% watt size for compactness), an aligator
clip, test probe and 110 volt plug all wired in series, however, this
piece of equipment Teaves much to be desired.

An accurate volt-OHM meter with a thermocouple range along with a plug-
in adapter for A.C. ampere measurements will provide for all the electric
and temperature tests necessary.

The Simpson model 22S, V.0.M. with temperature range and the model 150
AMP clamp plug-in adapter comprise a recommended combination.

This test instrument combination is available from the:

Simpson Electric Company
5200 W. Kinzie Street
Chicago, I1linois 60644
Phone: (312)379-1121

Representatives in principal cities - see yellow pages
- Temperature Measurement

The thermo-couple accessory included with the above recommended "VOM"

is quite suitable for all open space temperature measurements. Some
difficulty will be found, however, when measuring griddle or hot plate
surfaces. The welded ball of metal joining two rather flexible wires of
the thermo-couple doesn't provide for sufficient rigidity to make the
firm surface to thermo-couple contact required for a valid reading. An
excellent surface pyrometer may be obtained from:

Claud S. Gordon Company
Chicago, I11inois of Cleveland, Ohio
Type LY-840 i1-



- Service Procedure (con't)

Unless the appliance operator has a good working knowledge of the elec-
trical and mechanical functions of the equipment in question , it is best
to listen politely to what the unit won't do, or is doing wrong, nod
your head knowingly, then proceed on your own.

The seryice-repair man must first of all know what the appliance is
suppose to do and why, "meaning know the equipment you service", read
the service manual, study the wiring diagram, operate the knobs and
controls and most important locate and associate the actual parts with
the actual parts with the symbols shewn on the wiring diagrams.

As an aid to the familiarization of the service engineer with general
arrangement of circuit and components as displayed by Lang products,
the following block diagram should render a great deal of assistance.

It should be noted that the power source, and the heating elements are
the main points. The rest of the components convey and/or control the
power on its way to the heating elements. Branch circuits are added to
provide further safety and contribute to the refinement of the basic
cooking unit. Let us not, however, degrade the value of components not
used directly in producing heat as they are the parts that furnish the
compliance with the safety requirement of Underwriter's Laboratories,
and the national and local electrical codes. They are also the little
differences that make our brand better that brand '

.

=2
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POWER SOURCE FIGURE #4
Maln Breaker Fuses Y
(In House)

TERMINAL BLOCK
In unit distribution

Breakers
Fuses

PIGTAILS

Thermostat

unit panel and/or remote panel

CONTROLS

Thermostat

Contactor

—I—— Coll, contactor

Thermostat

3—heat switch

Infinite switch
Infinite swiich

3-heat switch

——— Coll, contactor

Contactor

HEATING ELEMENTS
Speed unils
Hot plates
Griddles
Ovens
Strip heaters
Wire coils
Warmers
Fryera
Brollers

BRANCH CIRCUITS

Fuses SW

Breaker
Safety SW

Thermal-protector Internal lights
Motor contactor control

FIGURE #4
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*WARNING* DISCONNECT FROM POWER BEFORE ATTEMPTING ANY REPAIR
-  TROUBLESHOOTING GUIDE QVERVIEW

SYMPTOM PROBLEM REMEDY
* Qyen or Top will * Internal Circuit Brkrs. Turn ON

not turn ON. 0FF.

* Power Supply Circuit Turn ON
Brkrs. OFF.
* Improperly Phased Phase per Wiring
Diagram, Pqg.Z3

* Fuses Open. Change Fuses.
*

* Power Supply
Circuit Brkrs.
Trip.

* Internal Circuit
Brkrs. Trip.

*

* Qven or Top takes *

too long to bake

Supply Circuit Brkrs.
of insufficient size.
Supply Yoltage & Range
Voltage do not match.
Supply Voltage & Range
Voltage do not match.
Improperly Phased

Install proper
size brkrs.
Change Voltage
to match Range.
Change Voltage
to match Range.
Phase Range to
match Power

and won't maintain
temperature.

Supply per Wiring
diagram,Pg.23

- ELECTRICAL TROUBLE SHOOTING - DETAILED

*WARNING*

"DISCONNECT POWER BEFORE OPENING PANELS™

A1l parts referred to are illustrated and adentified on pages

24, 25, and 26 of this manual.

It is assumed that service personnel are familiar with the intended
operation of the appliance unit as well as the expected results, and

that he knows the functional characteristics of each component and their
inter-relationship. :

Through interrogation of the operator, try to determine the probable
cause and extent of the complaint. This is particularly important
where intermittant troubles occur. If the description of the mal-
function can be corerelated with careful visual inspection, that is,
a fused switch, burned insulation, blown thermostat, ruptured heating
element and/or any one of a dozen similar casualties, it is obvious
that the component exhibiting electrical burn marks must be replaced.
Disconnect power and replace defective part or parts.

We must now find out why the appliance mal-functioned. The replaced
part could have been at fault, or the defect is located elsewhere in
the circuitry.

[t must be understood that there is no easy shortcut way to trouble-
shoot. Components used in Lang equipment are good substantial parts

with a reasonable 1ife expectancy. Repeated failure of the same part

in any installation will not always be the fault of the part. We must
always look beyond the failure for the reason why. Identical pieces of
equipment scattered all over the world have functioned to the satisfaction
of the user for many years. Inadequate and fluctuating power source has
been the cause for many operating troubles.

Without applying power to the unit, measure line voltage and determine
phase or phases fed to the appliance. Ascertain that it agrees with
the data on the nameplate.

For units having C.B. panels, flip all breakers to "OFF" position.
Voltage may be measured at the line side of breakers. Ascertain that

the voltage measured agrees with that indicated on the nameplate.
-14-



- Electrical Trouble Shooting (con't)

Rarely will the service man find higher than nominal voltage being
supplied from the power line, 10 to 20 volts below that value is usually
the case. Constant fluctuation of applied voltage to resistive Toads
such as the griddles, ranges and ovens being discussed has a quite
noticeable effect on the uniformity of baked or cooked products. Slow
to pre-heat, slow to cook, uneven browning, if at all, heavy, soggy

bake products are some of the many unhappy results of low voltage,
consequently inadequate heating conditions.

One effect of Tow voltage on inductive equipment such as the fan motor

of the convection oven is to increase the current flow through the motor and
control circuit. If the voltage drops low enough, the current will rise

in value enough to kick out the motor protection circuit breaker stopping
the fan. A motor with a given Toad will heat more than normal when supplied
low voltage.

Where Teads are joined in appliance junction box, and with all control
switches in "off" position, the voltage may be checked by disconnecting
wire nuts.

A visual check of the number of power leads and the voltage between
them will verify characteristics of the power source.
*WARNING*

- Testing for "grounds" (power must be disconnected from unit).

With all C.B.'s in "off" position or pigtail power leads disconnected or
all power input fuses removed, "turn on" all thermostats. Rotate the
appropriate switch-thru, "off, low, med., and high", while checking each.
circuit to ground with an OHM-meter.

Clip one terminal of the OHM-meter to the grounding Tug and using the
other lead probe each circuit terminal on the row of C.B.'s or check
each lead of the pigtail if there are no internal breakers. There
should be no movement of the OHM-meter needle.

Any reading on the meter in this test indicates a "ground" is present
in the circuit that must be removed before applying power.

For cooking units utilizing a power contactor in the heating element
circuit, special procedures must be followed.

Prior to running the checks for grounds, hand operate the power contactor
and hold in the closed position while testing.

Or check the load side (power out terminal) of the contactor to ground.

-15-



- Electrical Troubleshooting (con't)

Sometime prior to connecting a new piece of equipment to the power
supply ascertain correct power supply is available.

Though not a common occurence and in spite of complete factory testing,
calibration changes of the thermostats or short circuits can develop
during the shipment of the unit. Vibration, while the appliance is being
transported to its destination or being moved in the warehouse can cause
many different kinds of trouble.

Long time storage under humid and/or cold conditions can cause an

apparent grounding out of the heating elements. During warehouse

storage and the time spent in transit, all unprotected sheathed heating
elements using magnesium oxide as the insulator will absorb moisture.

It is this absorbed moisture that must be driven from the heating element.
Raising the temperature of the element too quickly may result in the
generation of enough steam pressure to rupture the tubular sheath.

The thoroughly dry heating element should test out at 50 to 100 megohms
(when the test prods of a megger are connected to the element terminal
and the incoloy sheath.)

When exposed to changing temperatures, and high humidities over a period
of time, it is not uncommon for this type of heating element to show
from 5000 to 10,000 ohms on the megger. Unless there is a dead short in-
dicated these 1ow reading elements can be brought back to a satisfactory
dielectric strength by baking at 400°F for from four to eight hours.
Reading taken after this period should be in the 10 to 100 megohm range.

The information above indicates the procedure used to pin-point the
individual grounded circuit requiring repair. We must now isolate the
specific wire or component of that circuit causing the problem. From

the wiring diagram, notice that each individual circuit originates at

a terminal, then through components in series or parallel branch circuits,
back to a different C.B. or fuse terminal or pigtail end, forming what
might be called a circuit loop. Each terminal will have one or more loops
associated with it.

With the OHM-meter connect one probe on the terminal block and the meter
indicatina a ground. Turn off all switches and thermostats and release
contactor. The ground should disappear.

If the ground doesn't disappear,the trouble will be found between the
terminal block or fuse terminal and (from the wiring diagram) first com-
ponent of one of the loops connected to that terminal.

Disconnect the wires from the terminal to isolate the offending loop.
Check each lead with OHM-meter probe. If the ground has disappeared,
check the terminal and terminal block; one strand of the lead wire may
have been touching grounded metal eliminating the ground when the lead
wire was removed.

-16-



- Electrical Troubleshooting (con't)

If the ground still remains on one of the leads removed, using the
wiring diagram, locate the next terminal in that loop. Disconnect

the second terminal and check for ground at the terminal and the lead
end just disconnected. If the now loose lead wire still shows a ground
obviously it must be replaced. The insulation might have rubbed through
or one of the strands may have strayed from the terminal when installed.

A stray strand of wire, rubbed insulation, a pinched wire of the like,

with full supply voltage fed to it will quite frequently create enough
electric arc heat to melt a terminal or wire. The momentary flash doesn't
trip a breaker or burn a fuse, but does establish an extremely low resistance
ground that will cause another component of the loop to burn ocut first

and will then blow the fuse or trip a breaker. In this case, replacing

the part and turning the power back to the unit would simply blow the same
component again.

Taking the time and having the patience to track down, locate and repair
hidden sources of trouble is well worth the effort.

From the block diagram under controls note that the left-hand column indi-
cates that thermostats, 3 heat switches, infinite switches, and contactors
are the first components in the Tloop proceeding from the terminal block

or fuse terminal and/or pigtail end. Locate the proper component from

the wiring diagram.

Operate the next component in the loop or loops connected to the terminal
black, fuse, or pigtail in question. "Watch OHM-meter" for the reappearance
of the ground, while rotating thermostats to highest temperature position;
while rotating infinite switches to high position; lastly depresss the as-
sociated contactor armature down to close the contacts. '

If and when the ground reappears as an infinite switch, a thermostat or
contactor is operated, we have now identified the faulty circuit Toop.
"Turn of f" all other switches, thermostats, etc., not associated with this
loop.

With the probe on the OHM-meter leadwire, check each output terminal of
the component just operated to locate grounded lead. Inspect the terminal
and connecting lug for loose or wild wire strands that may be causing the
ground.

Disconnect lead from terminal. Avoid excessive use of force as it may

move the rest of the wire or the switch enough to disturb the ground.

Check disconnected lead and component terminal for ground. Tests performed-
indicates that all of the Tloop is good up to the component now being
investigated.

If the component terminal test indicates a ground replace component.
If the ground did not reappear from the wiring diagram, locate the next

' component in the loop. Operate component through all positions until the
grounded position is reached as indicated on the OHM-meter.

Repeat procedure as necessary to find and replace grounded component or
wire.

..1? -
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This step by step or terminal by terminal testing must be continued until
the grounded part is found and eliminated.

- Electrical Continuity

Every electrical circuit or loop must have continuity. There must be a
complete unbroken electrical current conducting path from the input terminal
to the output terminal, otherwise, the circuit will not function.

Broken wires, incompletely stripped insulation under "crimped on" terminal
lugs, loose terminal nuts and bolts, broken switches and burned contacts
represent a few of the many ways a circuit can lose its continuity.

From the wiring diagram, it will be noted that every wire going into the
equipment from the power cable terminal block, C.B. rack, or fuse panel
can .be traced through the various components right back out to another
terminal on that block, C.B. rack, or fuse panel.

* WARNING *

"Disconnect the unit from power source before testing". Again using the
OHM-meter, check for continuity by connecting to one terminal on the block
and using the probe locate the terminal that acts as the other end of the
Toop. The switches and other components in the loop must be in the "on"
position to satisfy continuity requirement.

If continuity is not attained, from the block diagram and wiring diagram,
locate the circuit Toop and terminals involved. Verify no continuity
between terminals on fuse block or C.B.rack with associated switches in the
"on" position.

From the wiring diagram, locate the component terminal in this Toop and
attach one test lead from the OHM-meter. With the other test Tlead check
continuity with each of the associated C.B. or fuse terminal.

One C.B. or fuse terminal will indicate continuity the other terminal will
show a broken connection somewhere in the circuit between the test leads.

From the wiring diagram, locate and check for continuity all component
terminals indicated between the test lead locations until the discontinuity
is located. Replace the part, wire, terminal lug, or simply tighten the
terminal screw.

- Electrical Resistivity

A careful study of the wiring diagram will reveal almost any individual
heating element can be isolated for a continuity or a resistance test
simply by operating the proper switches. In this manner, the ohmic value
of the heating element can be determined, and when used in conjunction with
the voltage applied the wattage can be calculated. :

(It is important to know here that the resistance in OHMs of thermostats,

switches, fuses, circuit breakers, and connecting wire is negligible.)

The calculated wattage of a heating element should fall within +5% of the

value stamped on the element sheath.

Turn all switches "off". Measure resistance of heating element only, that
is,locate the heating element terminals and carefully read the OHM-meter.

This is the value that should fall within +5% of the calculated value.

18



- Electrical Resistivity (con't)

A low by comparison resistance reading at the heating element terminals
will result in a higher than normal current flow thus increasing the
wattage consumed, raising the temperature of the heating element. High
element temperatures shorten the life of the e2lement, cause the oven
temperature to climb 20°F to 35°F beyond the temperature set on the therm-
ostat.

A high by comparison resistance reading at the heating element terminal
will result in a lower than normal current flow that doesn't necessarily
decrease the total wattage consumed per coocking period. Slow preheat and
slow recovery will be in evidence.

Isolate heating element loop by operating the proper switches. Measure
the loop resistance at the terminal strip (C.B. or fuse panel strip).
Carefully note the reading on the OHM-meter. Compare the actual resistance
value taken at the heating element terminals with those taken at the
terminal strip.

The resistance value read at the terminal should be the same or only
very slightly higher. In this case slightly higher resistance means .0l
OHMs higher. As mentioned, there is a negligible difference. It is im-
portant here to stress that any perceptible increase in resistance read
at the terminal strip can be construed as forerunner of a service call
in the near future.

It is well known that any resistance offered by a conductor to the flow

of an electrical current will produce heat. The conductor will rise in
temperature until it is able to radiate heat as fast as the heat is produced.
Most metals slowly form a layer of the metal oxide over its surface when
exposed to air even at low temperatures. Raising the temperature increases
the rate of formation. Some oxides make good insulators, (magnexium

oxide for example). Most oxides offer more resistance to the flow of
electricity than its parent metal. Increasing resistance produces a rise
in/temperatures which encourages a faster formation of the oxide. All
mechanical joints of metal bearing an electrical current and exposed to air
will form oxide Tayers on both surfaces causing an increase in heating.

The heating rate will vary inversly with the cross sectional area of the
joint. Fortunately this chemical change takes place rather slowly allow-
ing a good solid mechanical junction to carry heavy electrical loads for
quite some time. Loose or poorly made connections of course, will deter-
iorate at a comparatively rapid rate.

Electrical connections such as those found on relay contacts, switches
and thermostats function in an entirely different environment, namely,
extremely high temperature and constant exposure of the hot surfaces to
air. Here every time a electrical current carrying contact or connection
is broken an arc is formed. The arc formed and seen as a spark is but

a miniature of those created by arc-welding, and if allowed to persist
would Titeralyy consume the terminals.

Each time a pair of contacts are broken an arc occurs, high temperatures
ensue and more oxidation takes place.

19



- Electrical Resistivity (con't)
A heating element circuit on 208 volts, whose control contacts have
increased the resistance in the circuit as much as .44 OHM will Tower
its heating capacity by 250 volts.

Treating burned contacts as a minor discontinuity, check terminal to
terminal until they are located and then replace.

~20- 1\



MAJOR COMPONENT DISASSEMBLY, REPAIR, REPLACEMENT AND REASSEMBLY

** REFER TO FIGURE # , Page 26**
*WARNING* Disconnect Range from Power Before attempting any Repair.

Thermostat, Contactors (Relays), Switches

These parts are located behind the oven contrel panel assembly on
the right hand side of each oven or behind the range control panel
in the upper left of the range.Remove the screws attaching the con-
trol panel to the front of the range. Slowly pull out the control
panel until the component requiring replacement is accessible.

THERMOSTAT REPLACEMENT: OVEN

Inside the oven cavity remove the retaining clips holding the ther-
mostat censing bulb in place. Feed the bulb through the oven wall
into the control panel area. Remove the wires attached to the
thermostat terminals. Remember the terminal each wire was on and
attach the wires to the same terminal on the new thermostat. Remove
the screws holding the old thermostat to the front of the control
panel. Discard old thermostat. Mount the new thermostat to the
control panel, carefully feed the sensing bulb through the oven
wall, and reattach the sensing bulb to the oven side using the
retaining clips removed earlier. C(Close control compartment.
Restore power to oven.

THERMOSTAT REPLACEMENT: RANGE

Raise the griddle plate up to allow access to the bottom of the
griddle plate. The thermostat is the silver tube clamped to the
bottom of the griddle through the slot in the element holder. Remove
bracket holding the sensing bulb to the bottom of the plate. Fish:
the old tube and bulb through the wireway out of the front of the range.
Install the new thermostat by reversing these steps.

*CAUTION* After installing the new thermostat be positive the silver
tube is not near any exposed terminals. If the thermostat tube
touches any live terminals it will be destroyed and have to be re-
placed again.

ELEMENT REPLACEMENT: OQVEN

The oven element is located inside the oven cavity. To replace the
element, remove the baffle at the back of the oven, This will ex-
pose the elements to plain view and allow easy access. Remove the
element mounting screws located near the top of the oven. Gently,
pull the element into the oven cavity. There is enough wire connected
to the element to allow easy access to the terminals located behind
the element mounting plate. Move each wire from the existing ter-
minalt to the corresponding terminal on the new element. DO NOT mix-
up these wires! After all wires are transferred to the new element,
feed the wire back through the access hole in the back of the oven and
attach the element to the oven wall with the screws removed earlier.
Replace the baffle.
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- Major Component Disassembly, Repair, Replacement and Reassembly (con't)
ELEMENT REPLACEMENT: RANGE

GRIDDLE - Raise the griddle plate up to allow access to the bottom of
griddle plate. Remove the wires from the element(s) to be replaced.

DO _NOT mix-up these wires! Remove the 5 nuts and washers holding the
element pan assembly to the griddle. It will drop down exposing the
griddle elements. Remove the defective element(s) and replace with the
new one(s). Rebolt the element pan assembly to the bottom of the
griddle being careful not to pinch the thermostat tube. Replace the
element wires onto the correct terminals. Lower the griddle plate
making sure the thermostat bulb is far away frocm any live terminals.
Restore power to the range and resume normal operation.

CIRCULAR SPEED UNITS - Raise the speed unit frame up to allow access

to the underside of the unit. Remove the nut holding the mounting
bracket to the bottom of the frame. Remove the bracket and leaf spring.
Push the unit up through the top of the frame. Transfer the wires

from the old unit to the new speed unit. DO NOT mix-up these wires!
Place the new unit into the frame and bolt back down. Lower the

frame and resume normal operation.

CONTACTOR(RELAY),SWITCH REPLACEMENT:

Pull out control panel as previously outlined. Remove the wires
from the contactor or switch being changed. Place those wires on
the corresponding terminal of the new part. Remove old part and
mount new part with wires attached in the spot where the o0ld part
use to be. Reinstall the control pane1, restore paower to the oven.
Turn oven on, set thermostat to 200° and allow oven to cycle 3 times
or until the technician is satisfied with the proper operation of
the oven.

-22-
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13)
14)
15)
16)
17)

18)

Description

Thermostat

Knob, Oven Therm.

Knob, Griddle Therm.

Switch, Six Heat
Knob, Six Heat
Knob, Damper
Timer

Knob, Timer
Contactor
Transformer
Motor

Fan

Switch, Toggle
Light, Indicator
Grill

Element, Oven

Element, Grill, Out

Element, Grill, In

PARTS LIST

Manufacturer

Robert Shaw
Youngswood, PA

Lang Mfg. Co.
Evecett , WA

Lang, Mfg, Co.
Everstt , WA

EGO Products
Newnan, GA

Lang Mfg. Co.
Evererr, WA

AIMSCO
Seattle, WA

M.H. Rhodes
Avon, CT

Lang, Mfg. Co.

Everatr , WA

FURNAS
Chicago, IL

Micron Industries
Stonepark, IL

Doerr Electric
Cedarburg, WI

Revcor
Carpentersville, IL

Carling/Pacific
Van Nuys, CA

Sarenson
Hartford, CT

Lang Mfg. Co.
Everztt, WA

Electrotherm
Laurel, MD

Electrotherm
Laurel, MD

Electrotherm
Laurel, MD

- 24_

Mfg. Part #
SP173-32

70701-19
70701-16
49.27214.50
70701-41
OK-49-REID
220012
70701-09
41NB20AG229
B100419-XX

50514

B-800-4-175-HS
2GK51-NBL8/U710

3LF4-LRN-480V

50401-02

84A-1032-3

11010-23

11010-24

Lang Part #
30402-08

70701-19
70701-16
30304-08
70701-41
70701-25
30801-01
70701-09
30701-01
31400-04
30200-16 -
71500-03 -
30303-01
31601-02
50401-02
11090-11

11010-23

11010-24



19)
20)

21)

Oescription

Hot Plate

Fuse

Holder, Fuse

PARTS LIST (con't)

Manufacturer

EGO Products
Newnan, GA

TEK Electric
Seattle, WA

TEK Electric
Seattle, WA

_25'_...

Mfg. Part #
11120-14

SC-15

15073-315 8

Lang Part #

11120-14

30900-01

30901-02



EXPLODED VIEW

FIGURE # 6

EXPLODED VIEW
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FIGURE #6




For Service information or any further questions contact Lang Manufacturing.

Lang Manufacturing Company
6500 Merrill Creek Parkway
Everett, WA 98203

Toll-Free: 1-300-882-6368
lang Phone: (425)349-2400

Fax: (425)349-2733
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2. BLOCKS MARKED WITH "+ ARE TO BE FILLED IN BY THE CONTRACTOR BEFORE PRINTING. ’ =
3. FOR UNCLASSIFIED TMDER'S, FILL IN YOUR RETUAN ADDRESS IN SPACE PROVIDED ON THE BACK. FOLD AND TAPE WHERE INDICATED.
AND MAIL. (SEE OPNAVINST 5510.1E FOR MAILING CLASSIFIED TMDERS'.)

4. FOR ADDITIONAL INFORMATION, CALL AUTOVON 360-4805/5084 OR COMMERCIAL 805 982-4805/5084,

1. NAVSEA NO. »

2. VOL. | 3. TITLE *

PART =
4. giv DATE OR TM CH.| 5. SYSTEM/EQUIPMENT 6. IDENTIFICATION/NOMENCLATURE (MK/MQOD/AN]
18
7. USER'S EVALUATION OF MANUAL [Check Approprate blocks)
A, EXCEL- 8. GOOD C. FAIR D. POOR E. COM- F. INCOM-
LENT PLETE PLETE

8. GENERAL COMMENTS

9. RECOMMENDED CHANGES TO PUBLICATION

FAGE | PARA- | LINE FIG.
NO. [GRAPH| NQ. NO. TAEBLE

F. RECOMMENDED CHANGES AND REASONS

10. ORIGINATOR AND WORK CENTER [PRINT)

11.0RIGINATOR'S RANK, RATE OR GRADE, AND TITLE

12. DATE SIGNED

s
—

| 13. SIGNATURE OF WORK CENTER HEAD

14. SIGNATURE OF DEPARTMENT QFFICER

15. AUTOVON/COMM.
NO.

16. SHIR HULL NO. AND/OR STATION ADDRESS (00 NOT ABBREVIATE)

17. THIS SPACE ONLY FOR NSDSA

A. CONTROL NO. B. COG ISEA

C. DATE

0. PRIOAITY

RECEIVED

FORWAARDED

DUE

E. THANSMITTED TO

MAVSEA 3086/10 (REV.6-85] S/N 0116-LF-090-863i

( REPLACES 4-84 EDITION & MNAVSEA 4160/1 -

DESTROY sSTOoK)
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