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ABSTRACT
This handbook provides information about repair and maintenance of Food
Service Equipment at Navy shore facilities. This handbook is not intended
replace specific manufacturer’'s guidance, e.g., inspecting, testing,
lubricating, adjusting, calibrating for specific equipment models; rather,
base for developing a comprehensive activity maintenance

program.
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FOREWORD

This handbook establishes basic standards and procedures for maintaining and
repairing Food Service Equipment at Navy shore facilities.

Recommendations for improvement are encouraged from within the Navy, other
Government agencies, and the private sector and should be furnished on the
DD Form 1426 provided inside the back cover to Commander, Northern Division,
Naval Facilities Engineering Command, Code 164, Philadelphia, PA 19112-5094;

telephone commercial (215) 897-6688.

THIS HANDBOOK SHALL NOT BE USED AS A REFERENCE DOCUMENT FOR PROCUREMENT OF
EQUIPMENT. 1IT IS TO BE USED AS A GUIDE TO ESTABLISH MAINTENANCE PROCEDURES IN
FOOD SERVICE FACILITIES. DO NOT REFERENCE IT IN MILITARY OR FEDERAL
SPECIFICATIONS OR OTHER PROCUREMENT DOCUMENTS.
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Section 1: MAINTENANCE AND INSPECTION

and
t
s men a of
mechanlcal and ical food service equipment. Together with
manufacturers’ literature, this handbook provides a foundation for developing
a comprehensive maintenance program for managers and field personnel. This
handbook is not intended to replace specific manufacturer’s guidance (e.g.

1nspect1ng testing, lubricating, a justing, callbrating) for speclf

1.1.2 Cancellation. This handbook, MIL-HDBK-1119, dated 30 August 1991,
cancels and supersedes NAVDOCKS MO-119 of September, 1963.
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1.2 Responsibi
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administering gr
to the Commandlng Offlcer Navy Food Service Systems Office, which moni
all policies, programs, and regulations for fleet and shore enlisted galley
operations.
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Through Navy Food Management Teams, its personnel provide
nogictanre in tha nranmavr calaa+dAan Armar et e A tevadmins with earad
aosoolotLalivc 111 Llic pLUPCL SclcCLlull, UPCL‘!LLU[I, allil Lidl l.l.lls witil Lt:gdlu Lo
food service equipment. Additionally, they develop and maintain a list of
approved food service equipment vendors.

1.2.2 Commanding Officer. The Commanding Officer at each Navy shore

installation delegates responsibility for galley equipment and operations to

the publlc works department or publlc works center. In addition Commandlng
1
> 1

1.2.3 Operator Personnel. Personnel involved in equipment maintenance
include food service equipment operators (galley management specialists), food
service officers, and maintenance service contractors at some locations. They
are respon51b1e for properly operating, cleaning, and maintaining the
f on in equipmenc capaDi
1
i
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replacement, and

1.2.4 Maintenance Personnel. The public works maintenance staff is often
asked to establish a preventive maintenance program. This is done by
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conducting routine food service equipment inspections and by performing
corrective maintenance as required by manufacturer’s recommendations.
Further discussion of planned maintenance programs can be found in NAVFAC
MO-321, Facilities Management Engineering performance standards for food
service equipment can be found in NAVFAC P-717, Preventative/Recurring
Maintenance Handbook.

1.3 Inspection and Maintenance. Inspection refers to the routine
cleaning, examination, lubrication, and minor adjustment of equipment by the
operators. A site-specific maintenance action plan is essential. The plan

must address specific equipment at the activity and personnel who will plan
and perform maintenance. Include inspection frequencies, areas to check, and
any unlque features. It can be automated in a computer, or put on schedule
boards or cards Regardless of the type of action, a well-defined, written

inspection and maintenance plan must exist. Consult the reference section for
DOD and Navy manuals and directives that will be helpful in developing
maintenance action plans, as well as the manufacturers’ literature.

- bL- =
1 LIe umd
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nanc oc h
will be performed according to the £

[lLelldllbU sectc

in tions fo
llowing schedule:

oY
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[a
=
I
m
Cb
r'
[
[
=
m
[N

D = Daily;

W Weekly;

M = Monthly;

Q = Quarterly;

SA = Semi-Annually;
= Yearly; and

%&

As required based upon use.

Maintenance can be divided into the three categories discussed

below.
1.3.1 Preventive Maintenance. This category includes the day-to-day
effort required to keep a piece of equipment or system working. It 1nc1udes

lubrication and minor adjustments. The intent is to reduce equipment downtime
by anticipating problems and taking action to prevent them. These actions are
usually low in cost and have minimal impact on the resources of daily galley

operations. They are often performed by operators rather than maintenance
personnel, and should be formalized to meet specific maintenance standards and
schedules. Although preventive maintenance usually requires little investment
of resources, ensure that it is consistent with maintenance needs Over-
maintaining wastes scarce resources.

1.3.2 Corrective Maintenance. Corrective maintenance involves the

planned replacement of parts that normally wear out. This category includes
efforts that are more involved than preventive maintenance and are nearly

lwavs accomplished by maintenance technicians rather than nnpraf‘nrq

ecnniclans rather whnanmn clalorl s,
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Depending on the nature of the system and workload of the galley, corrective
maintenance may require immediate scheduling, or it may be postponed with no
significant impact on operations. Often, many small corrective maintenance
efforts are planned at one time to minimize disruption of operations. During
inspection or routine operation, the operator must formally document the need
for corrective maintenance.

1.3.3 Breakdown Maintenance. Breakdown maintenance is used when there
has been an unplanned material condition failure. It is the most costly type
to perform because it cannot be routinely planned. Maintenance personnel must
react to breakdown situations immediately, interrupting other planned work.
Proper spare parts or other materials may not be readily available, making it
necessary to substitute less adequate material. Additionally, equipment
failure that requires breakdown maintenance may cause a disruption of galley
operations. Preventing the need for breakdown maintenance is the goal of the
maintenance program. If preventive and corrective maintenance are performed,
breakdown maintenance will be minimized however, it can never be eliminated.
A preventive/corrective maintenance program designed to avoid all breakdown
maintenance would be cost prohibitive.

1.4 Records and Reports. A key element of any good maintenance program
is adequate documentation. Manufacturers’ literature, used with other
maintenance standards, is essential for planning, executing, and providing
quality control of maintenance programs. Records and reports must be tailored
to the individual galleys and their organizations, equipment, and maintenance
responsibilities. As a minimum, require the types of documentation shown in
1.4.1 and 1.4.2.

1.4.1 Current Maintenance Records. Keep records in sufficient detail to
document the following information:

a) The identity of each major equipment item.

b) The current maintenance status of each, including incomplete
job orders.

c) Completed equipment maintenance, including the description and
cost of major repairs or replacements.

d) Manufacturer’'s literature for specific models of equipment,
which may include installation, operations, maintenance,
troubleshooting, and parts information.

e) Recommendations for future programmed repairs or replacements,
including estimates of funds or manpower requirements.

f) Schedules for future inspections, tests, or maintenance
procedures where programmed or otherwise required.

Vil AMUE WIITIL LIVL 1liI udcT.,
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1.4.2 Historical Records. Historical records are of particular
importance in documenting original equlpment 1nsta11at10n condition and any
subsequent modifications. Addltlonally cal maintenance records

ometimes have considerable value ation of performance trends
(4

P_-I
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and provide early idemtificat b

i an
1Ca Ui

|..\.
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1.5 Related Publications, Directives, and Programs. Numerous DOD and
Navy manuals and directives provide general and specific information that can
be helpful to an individual shore activity in developing its specific
maintenance action plan.
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Section 2: HEALTH, SAFETY, AND ENVIRONMENTAL ISSUES

2.1 Objective and Implementation. This section reviews general health,
safety, and environmen issues as they relate to the operatlon and
maintenance of food se ce equipment, Food
rigid performance standards and mainten nance r
quality. Many of these standards deal with effectlve bacteria treatment and

prevention of food contamination. Maintenance personnel need to be well

-lo’-l

o~
va
=3

5 €
fa}!
ke

('D u

s to cusurLe LUUU.

acquainted with details from the Manual of Naval Preventive Medicine to

q

promcte a healthy atmosphere. The single most important consideration in the
P P

maintenance of food service equipment is cleaning. Cleaning ensures proper

sanitation and prevents a decrease in equipment performance. See Figure 1
below and Appendix A for further guidance and references.
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Figure 1
Temperatures Necessary for the P c Sanitizing of
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Prohibited Materials

b)

The use of metal polishes on food-contact surfaces.

The use of steel wool for cleaning equipment and utensils.
Metal sponges carried in the supply system may be used but
discard them when they show signs of wear

Recommended Practices

a)

o
N

d)

Hh
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g)

h)

Use mineral oil to lubricate parts that come in contact with
food, and use the manufacturer’s recommended oil in other

places.
Veri Fv Adichwuata

Verify dishwater temperature monthly tc assure dishwasher
thermometer accuracy. It is essential that proper water

temperatures are used to maintain sanitary standards. Maintain
a minimum final rinse temperature of 180 degrees F (see

Figure 1).

Maintain temperature of 40 degrees F or below for

i.‘eLLJ.gex.d.LiOu, or 140 oegrees F or above for neatlng to prevent
food spoilage.

Scrub steam-jacketed kettles and urns inside and out after each
use with a scrub brush and detergent solution followed by a
rinse with clean hot water at 170 degrees F. When cleaning is
required, disassemble the component parts, including the drain
valves and drain line, and ensure that they are cleaned and
sanitized after each use in accordance with manufacturer'’'s

. : ’ 2
instructions., If manufacturer’'s instructions

available, use NAVSUP Publication 421, Food Servic
Dismantle meat and vegetable grinders, peelers, sl
chopping machines after each use. Clean all food contact
surfaces and sanitize manually or by a mechanical dishwasher.
Clean non-food contact surfaces and allow equipment to

PRI, R T PR S BN T -~ T
completely air dry before assembly and re-use.
Clean can openers thoroughly with a brush in warm soapy water

and sanitize often. Replace the cutting mechanism or repair

when the can opener produces metal shavings.

Make sure corrosion inhibitors or descaling solutions used on
dishwashers or steam cooking equipment are U.S.D.A. approved

for food service equipment.

Clean ranges, grills, deep fat fryers, toasters, meat saws, and
other galley equipment at frequent intervals during the day
Always thoroughly clean the equipment after each use Thisg

includes the inside of ovens, unit covers, drip pans, range
grease receptacles, hoods, and other non-food contact surfaces.
To prevent fires, wash grease filters inside hoods not less

than weekly and change out as necessary. Consult NAVSUP PUB
421 for instructions for proper cleaning and maintenance of
gallev and meat cuttine anuiinmant

galley and meat cutting equipment
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1) Clean inserts for steam tables and salad bars thoroughly after
each use, run through the dishwashing machine or another
sanitizing process, and store upside down in a clean location
for air drying.

j) Give particular care to microwave ovens to prevent emission of

s e s s 17 s ot
dangerous neon-iconizing radiation. Post and fcllow the

manufacturer’'s operating instructions. Include cleaning
procedures that emphasize the need to keep door gaskets and
opposing surfaces in good physical condition and free from food
or grease buildup. Inspect microwave ovens at least quarterly
for radiation leakage.

k) Use only materials that meet National Sanitation Foundation
Standards (NSF) or their equivalent in the construction of food

service equipment. Regardless of whether an approved vendor
replacement part or a temporary makeshift part is used, Medical

dcgl pPyYLscLy HanToilli re Mo T U iacliva

Department personnel is responsible for ensuring that the part
is safe for food contact surfaces.

2.2 Major Safety Concerns. Food service equipment, if handled
improperly, can present hazards such as electric shock, gas explosions, burns,
and cuts. Incorporate safety concerns into maintenance plans and training
programs. Follow specific safety guidelines involved in maintenance of food
service equipment as discussed below.

a) Use appliances only for their intended purpose.

b) To clear a jammed piece of rotating or cutting equipment, turn
off and disconnect the equipment from its power source.

c) After completing maintenance actions, do not leave the
equipment unattended for long periods of time while testing.

d) When reassembling equipment with rotating parts, be sure that
all moving parts, such as cutting blades, are properly attached
and have adequate clearance to operate.

e) Use authorized electrical lock-out/tag-out/try-out procedures

in accordance with Occupational Safety and Health

Administration (OSHA) 29 CFR 1910.147, Sources of Standards, to

prevent accidental operation of food service equipment while it

is being serviced.

Most electrical appliances must be grounded and are provided

with a three wire grounding plug. Ensure that all equipment

cords and wall receptacles provide the third prong or slot for
grounding.

g) Be aware of adjacent operating equipment. Do not defeat safety
interlocks, pressure relief valves, equipment guards, feed
plates, or other automatic or passive safety devices.

h) Do not attempt to repair electrical components in a wet

Hh
~

environment.
i) Do not work on pressurized or operating equipment unless a
specific operating procedure requires that you do so.
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Note the location of fire protection, medical, and/or safety

equipment.

Make sure unit is turned off and unplugged before beginning

maintenance work.

Partially rely on sme

gas before attempting
i
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to light a gas appliance.

ance has a manually operated, gas shut-off

imary valve ahead of all other valves in

Ensure each gas appl
valve. Locate this
the system.

Lock the main gas shut-off valve in the closed position when
personnel must enter an oven or when the appliance is not in
serv

’.»

ce.

ronmental Concern With an ever-increasing emphasis placed on

the environment,
associated with
Additionally, t

maintenance crews need to be aware of potential hazards
disposal of food substances such as oil and grease.
here are parts which are to be handled as hazardous waste.

These can include mercury thermometers, chemical treatments used for

osion inhibitors, and lubricant waste. Public Works or
1d Division personnel can assist in solving specific problems
ountered
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Section 3: FOOD PREPARATION AND NON-HEATING ELECTRICAL APPLIANCES

“““““““ T
) mix and simil
This handbook ot intended to replace c

(e.g., inspecting, testing, lubricatlng, adjusting, calibratlng) for spe
equipment models; rather, it provides a common base for developing
comprehensive activity maintenance programs. Follow maintenance concepts

0
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Hh
He
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outlined in para. 1.3.

3.2 Safety Procedures. Follow the safety guidelines as discussed
below. (Safety aspects covered in the system’s specifications, but not in the
TM, are included in the maintenance section for that specific equipment
system.)

a) Since appliances designed to slice and cut have sharp blades,
use caution in their operation and maintenance.

b) Turn off or unplug machines before beginning any maintenance
work.

c) Remove the appliance to a dry and clean area when performing
live circuit work.

d) When cleaning small motorized appliances such as mixers,
blenders, and slicers, be sure the motor is not immersed in
water.

3.3 Dough Roller
3.3.1 General Description. Dough rollers are used in the preparation of
pies, pizzas, and other pastries. A ball of dough is fed into rollers to form

a round or oblong sheet of dough.
of the dough.
thinner sheets of dough.

The roller sp;cing controls
Multiple passes through the machine produce progressively
Dough rollers are provided with a safety shut-off.

the thickness

3.3.2 Major Dough Roller Components. Major dough roller components
include belt drive, motor, scrapers, and the following components shown in
Figure 2

3.3.3 General Operation. Dough rollers are powered by an electric motor.
To keep dough from sticking to the rollers, a flour hopper is used to dust
rollers with flour. Also, spring-loaded scrapers keep the rollers free of
dough. The spacing of the rollers is manually set before the dough is passed
through. At the completion of the pass, the roller spacing is decreased.
Additional passes may be required for thinner dough.

3N I P}
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1. Adjusting lever 2 ///(:)
2 Control switch :

e Naliwrariyy nlata

4 Flour tray and

safety shut-off
5. Infeed pan and
guard
6. Rollers
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Figure 2
Major Dough Roller Components

3.3.4 Operation Hints for Dough Rollers
a) Do not clean scraper blades with a metal ObJecci or while they
are still on the machlne. This could result in damage to the
roller surface.
b) Check the scraper blades continually for dough buildup during
operation.
c) Check the spring tension on the scraper assembly; lack of it
could result in improper scraping of the rollers.
d) Check to be sure the dough is properly "rested" and the flour
bin is filled; if not, the dough may st1ck to the rollers.
This reduces efflclency and causes excess resistance in the
motor.
e) Check the manufacturer’s literature for maximum weight of dough
the roller can handle at one time.
f) Never use water to clean the rollers or mechanism. Use only a
dry or lightly oiled cloth because water may damage the finish,
3.3.5 Maintenance for Dough Rollers. Refer to Table 1 for recommended

operator and maintenance personnel procedures.
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Table 1
Recommended Operator and Maintenance Personnel
Procedures for Dough Rollers

FREQUENCY OPERATOR PROCEDURE
D Wipe entire machine with dry cloth.
D Wipe rollers with dry or lightly oiled cloth.
W Cover bare spots on rollers with mineral oil.
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
M Grease fittings and shaft bearings (check manufacturer’s
literature).
M Lubricate roller ends.
Q Check and treat for rust and/or corrosion.
SA Inspect and lubricate chain drive assembly.
SA Check operation of conveyor roller clearance and adjust as
necessary.
SA Check motor and bearing for overheating by hand touch.
SA Lubricate conveyor drive bushings and chain drive.
SA Inspect and lubricate wheels and mountings.
A Check electric motor, controls, wiring, connections, and
insulation for dirty or defective materials.
AR Check belt tension and adjust as required.

.3,

6

Troubleshooting for Dough Rollers

a)

b)

c)

Appliance will not start.

(1) Breaker tripped.

(2) Motor inoperative, see subpara. (3), below.
(3) Drive linkage (belt or chain) damaged.
Motor starts, but rollers do not turn.

(1) Gears jammed.

(2) Drive linkage (belt or chain) damaged.

(3) Large dough pieces between rollers.

Motor does not run.

(1) Defective speed control device.
(2) Motor jammed.

(3) Open or short circuit.

(4) Dirty motor commutator.

11
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3.4 Mixers

3.4.1 General Description. Mixers are designed to stir, blend, beat, and
mix dry or wet ingredients. Mixers use paddles, beaters, whips, or hooks.
Mixers are classified according to the size of bowl they accommodate, from 5
gt. to 320 gqt. Small models are table mounted, while larger models are floor
mounted., Larger bowls are clamped onto a "bowl 1lift" and mechanically,

hydraulically, or electrically lifted to the agitator. Some very large models
have wheel-mounted bowls that roll up to the mixer and lock onto the base.

In performing maintenance on a mixer, check the manufacturer’s
1iterature since many models and sizes of mixers are in use and each will have

3.4.2 Major Mixer Components. Major mixer components include belt

motor, variable speed control, and the components listed in Figure 3.

3.4.3 General Operation. Mixers are driven by an electric motor that may
be single or three phase operating with an electric service of 115 to 240
volts These units are usually gear orlven, but some larger models are
belt-driven. The speed of the agitator shaft is variable, from 95 to 380 rpm
3.4.4 Operation Hints for Mixers. Parts that come in contact with food

must be lubricated with mineral or vegetable oil.

Running a mixer with broken or improper beaters may cause eXxcessive
wear on the bowl and/or motor. Repair or replace beaters/whips regularly or

f wear are apparent.
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the agitator does not touch the bowl to avoid damaging the agltator shaft,
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bowl height.
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1. Beater, whip, or hook
2. Bowl

3. Bowl clamp

4. Bowl lift

5. Control switches

6. Gear assembly

7. Planetary gear set

8. Timer
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3.4.5 Maintenance for Mixers.

maintenance personnel procedures.

Figure 3
Major Mixer Components

Refer to Table

13
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Table 2

Recommended Operator and Maintenance Personnel Procedures for Mixers

FREQUENCY OPERATOR PROCEDURE

D Ciean bowl, beaters, whips, and outside of mixer.

D Listen for unusual noises.

D Feel motor for overheating.

FREGQUENCY MAINTENANCE PERSONNEL PROCEDURE

D Listen for unusual noises.

M Wipe drip cup clean.

M Lubricate attachment

Q Check oil level in transmission case and planetary of
gear-driven mixers.

Q Check bowl lift mechanism for smooth operation.

Q Check grease fittings.

Q Check belt for wear and proper tension.

SA Grease planetary gear

SA Feel motor for overheating.

SA Check for worn, frayed, or dry rotted belt.

SA Check o0il level in clutch, gear, and transmission.

SA Check packing glands and seals on agitator shaft, and tighten
or replace, as needed.

SA Check and tighten mounting bolts.

SA Check planetary oil level.

A Check oil pump.

A Check motor connections and wiring, controls, etc

A Check alignment of motor shaft for excess vibration.

A Check bowl 1lifting devices and bowl clamps for wear and
defects. Lubricate and replace as necessary.

AR Drain and refill transmission fluid (see manufacturer'’s
literature).

AR Remove beater shaft, thoroughly clean, and refill the oil.

AR Clean motor of food particles.

14
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Troubleshooting for Mixers

a)

b)

(e}
~

£)

g)

h)

Mixer will not start.

(1) Gear shift lever is not fully engaged or is stuck between

gears.

(2) Circuit protector in open position.
(3) Mixer or attachment overloaded.

(4) Loose wiring, check all rnnnortions.
(5) Bowl guard is not in "start" position
(6) Mixer not plugged in.

(7) Fuse blown.

(8) Timer not set.

(9) Lock arm not fully engaged.

Agitator touches bowl.

(1) Bowl clamps not closed.

(2) Improper agitator clearance.

(3) Bowl clamps improperly adjusted.
Planetary seal squeaks.

(1) Bowl clamps not closed.

(2) Improper agitator clearance.

(3) Bowl clamps improperly adjusted.
(4) Needs lubrication.

(5) Seal worn; needs replacement.

1

owl drive making noise.
(1) Bowl drive gear n lubrication

eeds ric
(2) "Lock arm" not fully engaged.
Mixer is hot or smoking.
(1) Motor is defective.

(2) Improper voltage supplied to motor.
(3) Belt is slipping.
(4) Gear box low on 0il,
(5) Wiring worn.

Motor runs, but beater shaft not turning.
(1) Belt is slipping or broken.

7N

(2) Loose pulley or shaft.

) Qaavr warn

(3) Gear worn. Check oil pump; replace gear i
(4) Speed adjustment set beyond maximum limit
(5) 1In between gears; examine clutch and g

Attachment is striking bottom of bowl.
(1) Bowl support is out of adjustment.

Vals B

(2) Attachment collar on beater shaft set too low
(3) Dented bowl.
Bowl will not rise or lower.

(1) Elevator screw is stripped.

(2) Elevator drive gears are not meshing properly.

(3) Adjustment hand wheel is loose.

15
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3.5 Vertical Cutter Mixers
3.5.1 General Description. Also known as a food processor, a vertical
cutter mixer is designed to cut and mix most ingredients simultaneously. It
Ararn nyvadii~rn Aall tunne AfF FAande that yamiivya At trinog mivingo hlanAdAina nY
wali PLUU\A\/C (=P PN La] o A AVULO wila L‘—\iu&l—v \-UL\-LLIB, Ill.l.AA.llb, UL\-—llU.I.llb' A S
emulsifying.
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This appliance comes with a cutting bowl to hold the product during
chopping and grinding operations, or a continuous feed lead that provides for
a continuous flow of product to pass through the appliance for slicing.

3.5.2 Major Vertical Cutter Mixer Compomnents. Major vertical cutter
mixer components include blade(s), "bowl", control switch, cover, discharge
plate, frame, and safety mechanism/switch.

3.5.3 General Operation. These units are electric appliances that come
i between 900 and
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nd cover to the bowl

o
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or op cal shaft that Drov1des the rotary cutting action
for the unit. Bowls or continuous feed attachments are placed over the shaft,
then a blade assembly is put on. Blades may be either 2 or 4 prong, or an
assortment of cutting, grating, or slicing plates. One set of special tools

and wrenches (necessary for removal and replacement of knife blades, etc.) 1is

[
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f the product

i
continuous feed attachment provides for a continuous feeding o
that is to be sliced or ground.

3.5.4 Operation Hints for Vertical Cutter Mixers. These units operate
best when:

=\ R P A B s T

d) Used VIl a l1evel WULK >ullirdalce

b) Bowls are filled only three-quarters full.

¢c) Product is not forced through the continuous feed attachment.
d) Motorized base is cleaned with damp sponge, never immersed in

water.
e) Blades, plates, and attachments are secured tightly before

rh
-
w
<
a

o~ am
ULUL

e et e that will prevent the
if cutter bowl or continuous feed attachments
y te

are not securely fastened to base
3.5.5 Maintenance for Vertical Cutter Mixers. Refer to Table 3 for
recommended operator and maintenance personnel procedures for vertical cutter
mixers. Test operate safety switch by releasing top cover hold down lever and
~1 2 Lol VIO alf i inan o mmt s 2l emm=T A aeaf Al e NN MAatmnr ohneel A enn -
Sllghtly 1liting Cover dla Sellllly Lile Lugple Swiitili Lo Ul r1IOCoYT Snduld TNiocc
start CAUTION: Do net operate equipment with defective safety devices

16
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Table 3
Recommended Operator and Maintenance Personnel
Procedures for Vertical Cutter Mixers

FREQUENCY OPERATOR PROCEDURE
D Wash all attachments, blades, and plates (use stiff bristle
brush).
D Sponge the motor/base assembly with soluble detergent - keeping
seals dry.
D Clean motor shaft, pins, and holes (use small brush).
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
SA Check motor and bearings for overheating by hand touch.
SA Lubricate slicer.
SA Check condition of blades, blade guards, guides, and controls.
A Check motor and bearings.
AR Sharpen cutter blades.
AR Replace seals when showing signs of wear or erosion.
.5.6 Troubleshooting for Vertical Cutter Mixers

a) Unit will not start.
(1) Not assembled properly.
(2) No power.
(3) Switch not turned on.
(4) Bowl or continuous feed not attached or properly seated.
b) Bowl or continuous feed lead will not fit flush with motor
base.
(1) Processing plate (blade) not properly seated.
c) Unit stops running while processing.
(1) Turn unit off and check for jammed blade.
(2) Check breaker or fuse.
(3) Cutting plate not fully seated.
d) Unit makes grinding noise.
(1) Processing plate is warped and rubbing.
(2) Plate not fully seated, motor shaft dirty.
e) Food coming out in bunches.
(1) Discharge plate upside down.
f) Food coming out in bad shape, watery, balled up.
(1) Blade is dull.
(2) Bad product going in.

17
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3.6 Peelers

3.6.1 General Description. Peelers are barrel-like electric appliances
used to peel vegetables (usually potatoes) They may be counter mounted or
£V e D M. 2 .33~ ~F &+ P oo am cahaenonfearan 1T4dndns A svorrot
1L100L iouricteu, 111 1115 1Uuc Ul Lilic UOLLCL liad aill avliadlve L11lllillg. n vegpcia
is put in and tumbleg against the abrasive lining to remove the peel

3.6.2 Major Peeler Components. Major peeler components include a motor

and the components shown in Figure 4.

1. Barrel cover
2. Control switch (T)
3. Discharge door ‘“Es_\\\
4. Discharge door handle
5. Drain/waste outlet /___\,\".'t@“
c g ARy - =
;: Q;t:; inlet i::" - "j;L”
S ol
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1872 I
-\,l:‘E===;’§éé
53 S
AN
A VAR - N
O N [ SO
4
Nolo
Figure 4
Major Peeler Components
3.6.3 General Operation. The vegetable is put in, and the timer is set.

The floor of the chamber is turned by a 115V motor that causes the vegetable

to scrape against the abrasive barrel lining. The peeler is equipped with a

water sprayer so that the vegetables are washed as the skins are being
removed. A barrel cover prevents vegetables and water from flying out
peeler as they are being tumbled. A small stream of water flushes the

of

the

il
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peelings and waste water out of
vegetable is removed by leaving
machine on.

the peeler through a waste outlet. The
the discharge door open and turning the

6. erat over . ee
apacity based on tatoe Twenty
typical capacity. There should alwavs be room in the peeler for comolete

tumbling of vegetables for proper peeling. Unusually large or long potatoes
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may require a slight reduction in load to obtain satisfactory results.
3.6.5 Maintenance for Peelers. Refer to Table 4 for recommended operator
and maintenance personnel procedures.
Table 4
Recommended Operator and Maintenance Personnel
Procedures for Peelers
FREQUENCY OPERATOR PROCEDURE
EU Remove cover and peeling disc. Wash thoroughly with cold water.
EU Wash inside of peeler and flush out thoroughly.
W Turn grease cups 1/4 turn.
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
sAa Lubricate peeler by lubricating bushings and filling grease cup
with light motor oil
SA Check motor wiring, connections, etc.
SA Inspect abrasive disk.
SA Check belts for proper tension and alignment.
A Check door for loose hinges and latch fittings
A Check piping and valves for leaks.
A Lubricate drive mechanism.
3.6.6 Troubleshooting for Peelers
a) The peeler leaks.
(1) Shaft seals worn.
b) Peeler disk will not rotate.
(1) Improper voltage to motor.
(2) Loose or damaged drive belts.
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(3) Peeler disc jammed.
(4) Motor inoperative.
c) Grease cup will not turn.

aAF3 I T
(1) Refill with grease.

3.7 Slicers

3.7.1 General Description. Slicers are used to slice meats, cheeses,
vegetables, and other foods to a specific thickness. Slicers are electrically
powered in 110V and 220V models. The product to be sliced is placed upon the
carriage and pressed up against the gauge plate by a grip. The position of
the gauge plate determines the thickness of a slice. The gauge plate is
parallel to and behind the circular cutting edge

3.7.2 Major Slicer Components. Major slicer components include the motor
and the components listed in Figure 5.

Blade guard
Carriage

Control switch <:{ )

Cutting edge

V(\Si‘r‘cular) @ f\f}\ : Q‘L_a /7/

Fence
"Meat" grip \\ W
Sharpening stone
(on some models) — | [=A— =
8. Thickness adjuster m% ‘W \\‘W

,4:5;;fi;n \ ) =
AN 0N )
e W\ N\ =P

%Vﬂ%/;//nﬂ
NN\ 5
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Q)

o

Fioure §
rlgure O

Major Slicer Components
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3.7.3 General Operation. Slicers have a small single-speed motor,
although some models have gear reduction assemblies to run the blade assembly
at multiple speeds. Units are equipped with movable blade guards that cover
the portion of the blade not being used to slice. A slice adjuster is
utilized to move the gauge plate closer and farther from the blade, adjusting
the slice thickness.

3.7.4 Operation Hints for Slicers. When the slice adjustment is at zero
thickness, the gauge plate is exactly even with the blade; no sharp edges are
exposed. This should be done whenever the slicer is not in use.

Do not wash polished aluminum parts in a dishwasher or pan washer;
wash by hand.

As blades dull, sharpen according to manufacturer’s
recommendations. Often, slicers will have sharpening stone attachments
provided with the appliance. Adjustment of the gauge plate will become
necessary as the blade wears. When the blade is reduced to a certain diameter
due to sharpening, it needs to be replaced. Check the manufacturer'’s
literature for the replacement diameter.

3.7.5 Maintenance for Slicers. Refer to Table 5 for recommended operator
and maintenance personnel procedures.

3.7.6 Troubleshooting for Slicers

a) Motor will not start.
(1) Switch defective.
(2) Breaker tripped or fuse blown.
(3) Motor defective.
(4) Defective relay.
b) Blade will not turn, but drive motor operates.
(1) Jammed.
(2) Stripped worm gear or broken worm coupling.
c) Slice adjuster will not move the gauge plate.
(1) Gear/screw stripped.
(2) No grease.
(3) Obstruction.

3 hit+ h1l1ad
d) Carriage loose or hits blade.

(1) Carriage misaligned.
e) Slicer cuts wedge shaped slices.
(1) Gauge plate bent or out of alignment.
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Table 5
Recommended Operator and Maintenance Personnel
Procedures for Slicers

FREQUENCY OPERATOR PROCEDURE
D Thoroughly clean the surface of the unit, keeping the blade
guard in place.
%) Make sure the gauge plate is parallel to the blade.
AR Sharpen blades per manufacturer’s literature
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
M Add a few drops of oil to sliderods and/or wick system for the
carriage slide.
SA Inspect condition of blade, blade guard guides, and controls.
Lubricate motor bearings.
Check sharpening stones, replace as necessary.
AR

"Meat Grip" may or may not ever need tasteless oil. Check
£ +
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Section 4: DRINK DISPENSERS AND ASSOCIATED EQUIPMENT
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X s handbook is not
intended to replace spec1flc manufacturer’s guldance (e g., inspecting,
testing, lubricating, adjusting, calibrating, etc.) for specific equipment
models; rather, it provides a common base for developing a comprehensive
activity maintenance program. Follow maintenance concepts outlined in

A 1 1
para. 1.0,

4.2 Carbon Dioxide Cvlinder Safety. An ir port rn is the safe

handling, storage, and use of carbon dioxide cylinder arbonated drinks.
Consult the Department of Transportation (DoT) for the latest information on

handling and transporting gas cylinders.

Test carbon dioxide cylinders every 5 years as required by the DoT.
The following are precautions with respect to the cylinder and its contents.

a) Never attempt to use the contents of a cylinder without a
suitable pressure-regulating device.

b) Use proper wrenches in tightenlng connections.

¢) Never force connections that do not fit.

d) Never hammer the valve wheel in an attempt to open or close it

e) Never permit gas to enter the regulating device suddenly.

f) Open the cylinder valve slowly and fully.

g) Never rely on the regulating device to shut off flow for
periods of non-use.

h) Close the main valve, not just the regulating valve, when not
in use

i) Tightly screw valve outlet cap onto each cylinder after it is
filled with gas The valve cutlet cap is teo prevent loss of
carbon dioxide and damage to the valve outlet threads.

j) Secure cylinders to a wall, po or guard rail by an
adJustable chain or other acceptable device. This will prevent
it from being accidentally knocked over.

Carbon dioxide cylinder safety valves are designed to burst when
tank pressure rises between 2700 and 3000 psi. If the cylinder is overfilled
and/or exposed to extreme heat causing high internal pressure, the valve will
allow the carbon dioxide to be released safely. Never loosen or attempt to

adjust the safety valve under any circumstances.

Carbon dioxide cylinders in extreme heat produce high pressure.
Never expose cylinders to temperatures in excess of 114 degrees F.

N
W



TEGHNIDAL LIBRAQY

4.3 Ice Makers

4.3.1 General Description. There are three styles of ice makers floor
counter, and wall. Ice makers freeze water into cubes or flakes and dispense
them intc a refrigerated storage bin. Ice is normally removed from the bin

manually. Some manufacturers make dispensers that can automatically dispense
the ice from the bin. This is considered a separate piece of equipment and is
addressed in para. 4.4. Accessories include fans, reduction gears, harvesting
equipment, and pumps.

4.3.2 Major Ice-Maker Components. Major ice-maker components include
blow down system, condensing unit, evaporator, refrigeration unit, solenoid
valve, starter relay, thermostat, water pan, and water pump

4.3.3 General Operation. There are various methods for making ice. The

two main types of ice makers are the flaker and the cuber. 1In general, ice
machines are connected to the 1 ding’s water supply, which is circulated

i g c s), whel f to cubes or a sheet. When the
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ce is made, the sheet is section into cubes or flakes. When the
bin reaches capacity, the ice maker will automatically stop ice production.

At this point, a self-cleaning/flushing system can be activated to clean out
any accumulation of dirt in the machine.

i
sp
S

4.3.4 Operation Hints for Ice Makers. An ice maker'’s capacity is based

on the weight of ice produced with an incoming water temperature of 40 degrees

F and room temperature of 60 degrees F. Io keep the unit operating
efficiently, keep it away from heat sources and in a well-ventilated area

a) The ice machine may fail to produce ice if it is not level.
Check this first if production ceases or varies.
~ t 3

1\ TELE +lin comdran 2 e ALt IS, TS - TR S,

D) 1L Le wdatel 15 1oL conailiionea, chndices oL lidving bLuuge
buildup and/or cloudy ice increase. Frequent cleaning may be
required.

c) If water is pure, ice will stick to the water plates. The
water plates may require lubrication with F.D.A. approved

silicon.

d) Avoid using any heat reclamation device that taps into the
refrigeration system.

e) Do not shut off cuber when it is filling with water. This will
result in insufficient water to fill the cubes for the next two
cycles

4.3.5 Maintenance for Ice Maker. Refer to Table 6 for recommended

operator and maintenance personnel procedures.
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Table 6

Recommended Operator and Maintenance Personnel Procedures for Ice Makers

FREQUENCY

OPERATOR PROCEDURE

Clean exterior.
Examine cubes for consistency.

Inspect motor area and insulatio

panels for pest infestation.
c

n
A\NCE PERSONNEL PR

EDURE

Vacuum or blow free
c ense

A
panel, and

lint in and around motor, insulation
c

oils.
Clean condenser.
Check water pan float for proper operation.

0il/lubricate all moving parts.

o
N

c)

d)

Ice-maker will not start.
(1) Line fuse blown.

(2) Bin full of ice.

(3) Overheated evaporator.

(1) Fuse blown.

(2) Pump bearings defective,

(3) Pump windings burned out.

(4) Circuit incomplete between pump and switch.
Compressor does not operate.

J
")

(5) Excessive refrigerant.
Most cubes not fully formed.
(1) Low pressure from water pump.

(2) Clogged strainer in tank outlet.
(3) Leak in water circulation system
(L) Water nlate naot alioned
(4) Water plate not aligned.

N
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e) Holes in cubes.
(1) Expansion valve not set properly.
(2) Shortage of refrigerant.

(3) Water level too low.
£\ Tnn _vmnlenan o weblemea L2 2L e L..10)
Py lCe-lldkel SLUpPS wiliell D1lil 15 110L 1Lull
(1) Bin contreol adjusted too warm.

(2) Defective bin probe.
(3) Shorted evaporator probe.
(4) Bin probe too low.
g) Low flaker production.
(1) Incorrect head pressure.

(2) Inadequate water supply.
(3) Deflector closed.

A\-/s il ill Cai05ST

(4) Room too warm.

4.4 Ice Dispensers

4.4 .1 General Description. 1Ice dispensers are large refrigeration units
that store and dispense shaved or cubed ice Models are available that
dispense continucusly and/or in pre-determined portiens. For models that beth

make and dispense ice, consult this section for information about the
dispenser and para. 4.3 for information about the ice maker.

4.4.2 Major Ice Dispenser Components. Major ice dispenser components
inciude auger/agitator, dispensing motor, condenser, drip pan, dispenser
chute, and icebin.

4.4.3 General Operation. This unit is very simple: 1ice in, ice out.

Ice is put in the storage bin automatically from the maker, or it is manually
transferred. It is then dispensed into individual containers by an auger that
takes the ice from the bin. Dispensing is controlled by a rocker switch for
continuous operation or by pre-determined portions.

L 4L b Oneration Hints for Ice Disnensers Knen freeze cvcle as short as

possible. This will help prevent the ice from clumping. Also, keep drain
pans and drain yoke free of leaks to prevent water from splashing on the ice
in the bin and freezing cubes together.

Ice may begin backing up and jam the dispenser chute if the
container receiving the dispensed ice is overfilled. Subsequent to servicing
a1l

an ice dignenger that has 1nmmnﬂ emntv the bin com

nletelv and wac
an ASpehiscel Liiat A&as jamnced SmpLy it oLl CORpLicils < asS

an
J
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ice shards before the unit is put back into service.

4.4.5 Maintenance for Ice Dispensers. Refer to Table 7 for recommended
operator and maintenance personnel procedures.
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Table 7
Recommended Operator and Maintenance Personnel
Procedures for Ice Dispensers

FREQUENCY OPERATOR PROCEDURE
D Clean exterior.
M Clean interior.
FREQUENCY MAINIENA.&; PERSONNEL PROCEDURE
SA Clean condenser.
SA 0il condenser fan motor.

4.4.6 Troubleshooting for Ice Dispensers

a) Ice dispenser will not run.
(1) Thermostat on bin or evaporator is open or defective.
(2) Control reiay defective.

(3) Circuit breaker tripped or fuse blown.

b) Ice dispensers will not start with low ice level in storage
bin.
(1) Bin level control thermostat is out of adjustment.

c) Ice dispenser does not dispense ice.
(1) Ice jammed in discharge spout.
(2) Defective dispense switch.
(3) Relay contacts are being held open. Check relay for

marnhk A S Ao T £-.21 . an

llBCllaIllLdL lLdlilure,.
(4) Motor overload protection tripped.
(5) Broken auger shear pin.

(6) Burned out motor.
d) Ice dispenser will not stop when the storage bin is full.
(1) Thermostat out of adjustment or defective.
e) Water leaking from bottom of evaporator.
(1) Defective seal on bottom of evaporator.
4.5 Coffee Makers/Urns

.2 45 9.8 yAS) 3

4.5.1 General Description. Coffee makers brew one decanter at a time by
spraying hot water over a basket of coffee grounds. Water can either be
percolated or dripped. An average decanter holds about 72 oz. (12 cups) of

~~ Y ev 2.

coffee. The water is supplied by building hookup or is manually poured in as
needed. The coffee maker shall have a thermostatically controlled heat
exchanger or electrically heated tank to make available hot water for
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continuous operation. Coffee and water are kept warm by bottom heat from
warming plates. Commercial coffee makers usually provide one or more

additional warming plates for multiple decanters of different products.

t n o

er next to the water tank. If
ed a single urn; two coffee liners

4.5.2 Major Coffee Maker and Urn Components. Major coffee maker
components are deflector, drain valve, heating elements, siphon tube, and the
AamnAanonte chaAatrms An Y otive 4 MadAar 11vm ~samnanante ara agitatar {Aan cama
CUNlPULICIILS SLIUWLL VIl T'lggulce v, ila JUL Uil LUdipuliciito aLc apltatul (Vi oviic
units), heating element, low water cut-off, thermostat, and the components
shown on Figure 7

4.5.3 General Operation. In drip coffee makers, water is released into
the tank at a controlled rate. As cold water enters the tank, hot water
already present in the tank rises to the top above the outlet tube. Once in
S T U B U | I PRSI S | ) A ALY ot eshh d ALk Asnarmer Hlhha At crnav Axrar o
itne tube, water aralns 0 a deriector, wnicn sSprays tctne not water over tne
coffee grounds. There is a siphon cap on the outlet tube to regulate the flow
of water from the tube. Ensure that water temperature from the nozzle is 190

to 192 degrees F and that it never falls below 184 degrees F.

A coffee urn has hot water in the jacket around the coffee tank.
This water is automatically measured and pumped from the jacket and sprayed

over the basket of grounds in the tank. The water flow is started or stopped

by a solenoid water valve and controlled by a reset timer. The water in the

water tank is always kept at full level by an automatic refill. Some coffee
v -

s ati n
urns are provided with automatic programmed air agitation of coffee after
spray-over stops. This saves the hazard of a manual repour.

Unvented water tanks shall incorporate the following safety
device(s): a high limit heater safety or a combination high temperature-
a~ 1

pressure relief vaLve, fusibile pLug or link

burn-out heating elements.

O

?

4.5 .4 Operation Hints for Coffee Makers/Urns

a) The hardness of the water is a major factor in determining how
often an urn's solenoid water valve, automatic flow control
valve, strainer, spray arms, spray nozzles, and bypass valve

should be cleaned. Also, hard water can cause trouble in the
operation of the urn due to liming or scaling.

b) To produce consistently brewed coffee, make sure the spray
pattern is even by keeping the machine level.

c) Never leave empty decanters on the warming plate while the

heater is turned on.

N
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1 Brew ne
2 Burn (elemen )
3 Control switch
4. Cover (hinged)
5. Indicator light
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1. Control switches 1n
2. Spout Q — { )
3. Steam jacket &/ - " :
4. Timer i el /1)
5 Water gauge Eigr—}}t}
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Figure 7
Major Urn Components
4.5.5 Maintenance for Coffee Mgkers/Urns. Refer to Table 8 operator and
maintenance personnel procedures. See para. 5.1 for the maintenance of gas
burners
4.5.6 Troubleshooting for Coffee Makers/Urns
a) Overheating (i.e., water boiling)
(1) Thermostat defective.
b) Water less than 184 degrees F.
(1) Lime build-up on heater.
(2) Coffee is brewed too frequently.
(3) Defective heater.
(4) Thermostat not set at 184 degrees F.
(5) Thermostat defective.
¢) Water not heated.
(1) Unit not plugged in.
(2) Blown fuse.
(3) Main switch off or defective.
(4) Heater defective.
(5) Thermostat defective.
(6) Defective warmer switch/heater.
(7) Timer mechanism defective.
d4) Erratic delivery,
(1) Unit not level.
(2) Siphon cap missing, warped, or obstructed.
e) Overload trips repeatedly.

(1) Low water level in tank.
(2) Derecci ve thermostat.
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Table 8
Recommended Operator and Maintenance Personnel
Procedures for Coffee Makers/Urns

FREQUENCY OPERATOR PROCEDURE
D Clean cabinet, including underside of hood. Be sure not to get
soap on deflector
D Clean warmer plates.
D Clean brew basket and decanters.
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
M Clean and sanitize inside of machine.
SA Check and clean urn solenoid valve.
SA Check working pressure.
SA Check thermostat and temperature gauge on coffee urn/maker.
Calibrate if required.
SA Check electrical connections and wiring for defects. Tighten
connection.
SA Check for clogged or defective steam trap on steam-operated
unit.
SA Inspect and clean steam strainer on steam-operated unit.
A Examine equipment, valves, and piping for leaks

Inspect urns/coffee makers for leaks at water gauge glasses and
at valves. Repack valves if necessary.

A Lubricate water filter valve, check O-rings, tighten as
required.
AR Check operation of lights.

AR De-lime heating elements.
4.6 Carbonated Beverage Systems
4.6.1 General Description. Carbonated beverages are made by mixing cold

carbonated water, soda syrup, and plain water together. The mixture is then
dispensed through a fountain head. Carbonated beverage systems are classified
by the type of refrigeration unit in the system. The first type has a
counter-type refrigeration unit with a self-contained, electric dispensing
system. The second system has a remote electric refrigeration unit located
adjacent to the dispensing heads. The final type has a remote, refrigerated
recirculating carbonated water system. The syrup tanks, carbon dioxide gas
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tank, and carbonator in all these systems can be located with the
refrigeration system or with the dispensing heads. Consult the manufacturer
of the system for information on distance and number of dispensing heads that
can be installed.

4.6.2 Major Carbonated Beverage System Components. Major carbonated
beverage system components are carbonator relief valve, carbonator tank,
compressor, condenser, carbon dioxide gas tank, dispensing unit, liquid level
controller, pressure gauge, pump strainer regulator, recirculating pump, syrup
tank, thermostat, water check valve, and water pump motor.

4.6.3 General Operation. Carbonated water for a beverage system is made
by pumping carbon dioxide and water into the carbonator tank. This water is
then cooled by the refrigeration unit. The carbonated water and syrup are
pumped to the dispensing unit, where they are mixed immediately before
dispensing.

4.6.4 Operation Hints

a) If carbonated water comes in contact with any brass or copper,
a toxic substance called copper oxide will be formed, which can
cause illness. Be sure that no brass or copper products are
used in the installation or repair of a carbonated water
circulation system.

b) The water-to-syrup ratio (BRIX) of each product should be in
accordance with the syrup manufacturer’s recommendations.
Various methods exist for checking the BRIX ratio. Consult the
equipment manufacturer’s literature to determine the most
reliable method for each unit.

c) Be careful when handling carbon dioxide cylinders. If anyone
experiences effects of excess carbon dioxide leakage
(difficulty breathing or hearing, headache, increased blood
pressure and pulse, slightly narcotic effect, visual
disturbances, ringing in ears, tremors, loss of consciousness),
leave the contaminated area and report to a supervisor. Refer
to Section 4.2 for tips on the safe handling and use of carbon
dioxide cylinders.

d) Sugar and sugar-free (diet) syrup products require different
pressures. A separate carbon dioxide, low use low pressure
regulator for sugar-free products to prevent excess carbonation
and "foaming" of the beverage. Consult the manufacturer’s
literature or supplier of carbon dioxide tanks for the required

pressures.
e) A water purifier may be needed to improve the flavor of the
product(s).
4.6.5 Maintenance for Carbonated Beverage Systems. Refer to Table 9 for

recommended operator and maintenance personnel procedures.
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Table 9
Recommended Operator and Maintenance Personnel Procedures
for Carbonated Beverage System

FREQUENCY OPERATOR PROCEDURE
D Wash all external surfaces of dispensing stations.
D Remove nozzles and valves, clean with mild soap solution, rinse
clean.
D Remove, drain, and wash drip pan and drip plate
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
Q Examine dual check valve on carbonator for proper operation
SA Clean condenser
SA Clean water strainer screen and carbonator
AR If water filter is installed, replace filter cartridge. (Water
condition and consumption rate could alter time schedule.)
AR Lubricate per manufacturer'’s recommendation
4.6.6 Troubleshooting for Carbonated Beverage Systems. Refer te para.

7.2.5 for compressor troubleshooting.

a) Water pump motor will not run.
(1) Blown fuse or circuit breaker.

(2) 1Incoming voltage too low.
(3) Defective toggle switch.
(4) Defective water pump (should turn freely by hand).
(5) Defective pump motor,
(6) Flooded carbonator tank.
(7) Defective electrode in carbonator.
(8) Defective liquid level controller.
b) Water pump motor will not stop.
(1) Restricted water supply.
(2) Defective electrode in carbonator.
(3) Defective liquid level control.
(4) Worn or defective pump.
(5) Excessive carbon dioxide pressure.
(6) Defective water check valve.
c) Noisy water pump.
(1) Inadequate water supply.
(2) Incoming water supply line is too small (it should be a
minimum 1/2-inch inner diameter tubing).
(3) Pump is vibrating the incoming water line.

W
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d) Carbon dioxide gas or water escaping from the relief valve.
(1) Excessive carbon dioxide pressure.
(2) Defective regulator on carbon dioxide tank.

(3) Carbonator relief valve ring not properly seated.
(4) Temperature around tank exceeds 114 degrees F

e) Water backing up into carbon dioxide lines
(1) Defective carbon dioxide check valves

f) Carbon dioxide gas at water faucet.
(1) Defective water check valve.
g) Beverage(s) taste bad.
(1) Leaky carbon dioxide and water check valve.
(2) Brass or copper fittings or tubing in contact with

carbonated water.
(3) Contaminated ice in beverage.
(4) Nozzles not thoroughly cleaned

(5) Improper BRIX ratio.
(6) Incorrect carbon dioxide pressure (carbon dioxide pressure
should be a minimum of 20 pounds greater than water

pressure).
h) Poor carbonation
(1) Water temperature toc high
(2) Flooded carbonator.

(3) 1Incorrect carbon dioxide pressure (see para. 7.f above).
(4) Nozzles not clean, buildup of dried syrup.

(5) Carbon dioxide tank almost empty.

(6) Syrup tank almost empty.
1 not run.

i) Recirculating pump motor wil
(1) Bronze driver defective
(2) Check items under para. 2 above.

j) Recirculating pump motor is noisy.
(1) Carbonated water is not getting to the pump.
(2) Pump has broken vanes.
(3) Worn bronze driver.
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da and carbon d10x1de gas intermittently
(spitting).

(1) Recirculating pump defective.

(2) Carbon dioxide tank low (almost empty).

Juic

4.7.1 General Description. Juice dispensers are designed to dispense
non-carbonated beverages. The product is placed in a bowl and chilled by a
refrigeration system located in the base of the dispenser. The capacity of
the bowls will vary, and some models are provided with two bowls to allow

W
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different beverages to be dispensed from each bowl. Most models provide a
pump that recirculates and mixes the beverage.

are bowl(s), condensate drain, dispenser mechanism, pump (spray tube),
refrigeration unit, and thermostat (preset).

4.7.2 Major Juice Dispenser Components. Major juice dispenser components

eration. The main operating systems of the juice

n unit and the pump or spray system. The bowl
ch circulates through the refrigeration unit and
[232) o

Spr

be 3 inches of space around the juice dispenser.

b) Juice with high pulp content may plug the pump housing and bind
the impeller. A strainer helps prevent this.

c) 1If only one side is used in dispensers with dual bowls

water in the unused side to assure proper cooling.
d) The refrigeration unit should be run for approximately 1 hour
to cool the beverage prior to serving.
f) When cleaning a juice dispenser, an approved sanitizing
cleaning agent is run through the unit. For best results, do
no T

not operate the refrigeration system during this procedure.
4.7.5 Maintenance for Juice Dispensers. The following are recommended

operator and maintenance personnel procedures.

Table 10
Recommended Operator and Maintenance Personnel
Procedures for Juice Dispensers
FREQUENCY OPERATOR PROCEDURE -
D Jleéng;nd sanitize bowls, spray tube, d impeller
D Clean condensate drain.
FREQUENCY MATNTENANCE PERSONNEL PROCEDURE
SA Clean condenser.
SA Lubricate pump motor.
4.7.6 Iroubleshooting for Juice Dispensers

a) No spray or circulation.
(1) Appropriate switches are not on.
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(2) The impeller is not spinning freely; clogged or binding.
(3) Improper alignment between bowl and cabinet.
(4) Spray tube clogged.
b) Bowl leaks.
(1) Condensation on outside of bowl

(2) Gasket improperly installed or damaged.
(3) Dispenser unit leak; check for holes in the pinch tube.
(4) Lid not properly secured.
(5) Bowl cracked.
c¢) Juice dispenser will not refrigerate.
(1) Check power, breakers or fuses.

(2) Check refrigeration system as outlined in Section 7.2.
4.8 Milk Dispenser
4.8.1 General Description. A milk dispenser is a manually operated,
refrigerated unit that provides sanitary, self-service dispensing of
individual portions of milk from bulk containers
4.8.2 Major Milk Dispenser Components. Major milk dispenser components

are dispensing valve, refrigeration system, temperature control, and
thermostat.

7 0o 1

4.8.3 General Operation. The temperature control is set for normal
operating temperatures of 32 to 44 degrees F. The dispensing mechanism uses
one of two basic valve types; the anina loaded slide (or arm), and the

weighted valve arm. A welghted valve arm pinches the dlspenslng tube until it
is raised to allow milk to be dispensed.

4.8.4 Operation Hints
a) con the mit awav from heat-ganaratineo devicee that ~raiild
u/ l\\,\.—l} LSS § 3 NALLA o\vvu] 4 A VML Liv-Q bbl‘bku\r.l.llb UCT VAT O “iiQ o ASA VAW RV 4
reduce the refrigeration unit performance and efficiency
b) Make sure there is air circulation on all sides of the unit

(including underneath and on top).
c) Allow the unit to run for 1 hour before placing milk containers
in the dispenser.

4.8.5 Maintenance for Milk Dispenser. Refer to Table 11 for recommended
operator and maintenance personnel procedures.
4.8.6 Troubleshooting. The dispensing valves are simple manual

mechanisms requiring minimal troubleshooting. Refrigeration unit
troubleshooting has been consolidated into section 7.2.

w
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Table 11
Recommended Operator and Maintenance Personnel
d

. g

ures for Milk u1spensers

FREQUENCY OPERATOR PROCEDURE

D Remove valves, disassemble, and clean in hot soapy water
according to manufacturer’s instructions.
%) Inspect valves to ensure they are secure on valve holders.
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
SA Inspect for restrictions under unit and by air duct panel.
SA Remove rear panel; clean condenser area.
SA Calibrate thermometer following manufacturer’s literature.
A Check for abnormal compressor noise.
4.9 Hot Beverage Dispenser
4.9.1 General Description. These units mix hot water with a syrup or

powdered mix to provide a hot beverage at the touch of a button. They are
designed to dispense a measured amount that can be adjusted from 4 to 8 oz.
These electrically heated units are 110V, and water is manually added through

the top of the unit.

4.9.2 Major Hot Beverage Dispenser Components. Major hot beverage
dispenser components are: actuating arm, control switch, heating element,
metering valve, Motor (for cam gear), plunger rods, powder or syrup bowl/tank,
thermostat, water tank, whipping assembly, and whipper motor.
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the water that is mixed with either syrup or powder. When the dlspen51ng
actuator is pressed, the hot water is drained from the tank through a metering
valve into a whipping chamber. Within the whipping chamber, the beverage
ingredient is added and whipped at a high RPM into a frothy drink.
4.9.4 Operation Hints. Adherence to the following operating
considerations of a hot beverage dispenser will improve performance of the
unit.

a) Do not energize the master switch before filling the water tank

to avoid damaging the heating elements.

37



5.7.4

Maintenance for Hot Beverage

TEDHN]BAL LIBQAQY

ar 1y v o1 o)

TT nn 11
LL-NUDK-1117Y

After the unit is turned on, it will require about 30 minutes
to heat the water before it is ready for service.

If the dispenser is not used for 24 hours,
bowl and empty the water tank. Refill with fresh water.

DO NOT put plastic parts in automatic dishwashers or otherwise
subjected to high temperatures to avoid deformation.

Keep the water tank as full as possible. Low water levels for
extended periods may cause tank damage.

After every washing, sanitize syrup bowl and whipping chamber
parts.

Syrup should be at room temperature before pouring into the
syrup bowl.

remove the syrup

Dispensers. Refer to Table 12 for

recommended operator and ma

aintenance personnel procedures.

Table 12
Recommended Operator and Maintenance

Procedures for Hot Beverage

d

ersonnel

FREQUENCY OPERATOR PROCEDURE
D Clean the exterior of the unit and the drip pan.
) Flush and sanitize the whipping chamber water tank and
dispensing mechanism.
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
SA Check operation of whipping motor, metering valve, and
heating elements.
A Check hoses for cracks.
A Calibrate the thermostat.
A Inspect the controls
AR In hard water areas, delime heating elements.
4.9.6 Troubleshooting for Hot Beverage Dispensers
(a) Syrup drips from dispenser.
(1) Outlet seat is worn or damaged.
(2) Inner edge of spout is damaged, preventing seal.
(3) Plunger is loose, not forming seal.
b) Drink is weak.

71N

(1) Dried syrup in chamber and/or on plunger
(2) Floating washer on plunger not in proper position.
(3) Plunger stroke too short.
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(4) Syrup too hot and thin.
(5) Wrong grade of syrup.
(6) Beverage powder absorbed steam from water tank and will

ot dispense.
rink too strong.
1) Plunger stroke too long.
(2) Syrup too cold.
(3) Syrup bowl leaking extra syrup into whipping chamber.
Too much water.

(1) Metering valve not set properly.

(2) Vent tube from water measure cover is broken
(3) Water measure chamber inlet seal leaks.
(4) Top cover of water measure chamber is lcose

Not enough water.
(1) Metering valve not open enough.
(2) Obstruction in water line.

(3) Water measure not refilling completely between cycles
(4) Lime buildup in water measure.
({5) ‘Jent E) 1mtha atAamaeaAd
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Water dripping from spout.
(1) Outlet seal does not fit to water measure chamber.

(3) Obstruction or worn outlet seal.

Recycling.

(1) Faulty cam switch.

(2) Moisture on relay or switch contactor

(3) Roller actuator arm on cam switch out of adjustment

(4) Relay sticks.
Dispenser will not cycle.
(1) Control switch defective.
(2) Relay burned out.
(3) Gear motor does mnot run.
(4) Defective cam switch.
Whipper motor does not run.
(1) Defective motor.
(2) Bad wiring and/or connector.
Whipper motor slow or sluggish.
(1) Dry or worn shaft seal.
ter temperature too hot or too cold.
) ong thermos
) 1iermostat st
Water does not heat at all.
(1) Heating element burned out.
(2) Thermostat burned out.
(3) Faulty wiring.
Water leak from inside cabinet.
(1) Tubing disconnected or broken.
(2) Tank assembly leaking.

==2C010 saniii
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Section 5: COOKING EQUIPMENT

5.1 cope. This section covers equipment used to heat or cook foods.
All pieces of equipment have a method for heating, using electric heating
elements, gas burners, or direct connection to the facility steam supply.

(The use of central steam requires a separate boiler or generator for sanitary

purposes.) Equipment covered includes: ovens, ranges, broilers, griddles,

fryers, kettles, and toasters. The bulk of Navy cooking equipment is electric

(see para. 8.7 for a separate explanation on electric motors). However, a

brief section on gas equipment will be presented in an effort not to repeat it

throughout thi ection. Due to the large number of cooking appliances that
o 1o

use gas, the characteristics, maintenance, and troubleshooting procedures have
been consolidated. This handbook is not intended to replace specific
manufacturer’s guidance (eg. inspecting, testing, lubricating, adjusting,
calibrating, etc.) for specific equipment models; rather, it provides a common
base for developing a comprehensive activity malntenance program.

5.2 Gas Appliances. Gases used in appliances include natural,
manufactured, propane, and butane. Reference manufacturers' literature for
the specific gas types, pressures, orifice model/size, and air mixture
requirements to achieve proper cooking results. Refer to Figure 8
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Figure 8
Gas Flames
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a) The velocity at which flame travels through an air-gas mixture
is the burning speed. Burning speeds vary with gas types and
the amounts of air in an air/gas mixture. This air- to- gas
ratio (ideally burning at 10:1) is important to flame
stability. The flames on a burner will stabilize at a point
when the air and gas mixture flow velocity out of a burner
.............

b) A typical burner component, the "orifice" or hole, regulates
the amount of gas to a burner. Rate depends on the size of the
orifice and gas pressure at the inlet of the orifice. The gas
flowing from an orifice in the form of a jet sucks air into the
burner tube. There are three types of orifices used in cooking
equipment. These orifices, each with a definite purpose, are
fired, adjustable, and universal.

c¢) Some burners are furnished with fixed air openings to be used
with one specific gas. Most appliance burners, however, use
some type of device to adjust air, such as an air shutter,
which acts to control the size of air openings to the burner to
control air flow. Some models are provided with a blower to
force clean air to the burner.

d) A proper flame has an all-blue flame referred to as a "hard
tflame" that is recommended for cooking appliances.
Yellow-tipped flames result from insufficient air, leading to
incomplete combustion. Yellow flames also produce soot
(carbon), which collects in the flueways and further decreases

5.3 Gas Appliance Safety. Gas appliances need to be installed in
properly ventilated areas to ensure complete combustion. Also, prior to
lighting a gas appliance, check for evidence of raw gas. If present, clear
gas before lighting.

5.4 Major Gas Appliance Components. Major gas appliance components are
air shutters, blowers, gas burners, ignition system, pressure regulator,
solenoid gas valves, and timer and gas control switches.

5.4.1 Maintenance for Gas Appliances. The primary maintenance of gas
appliances deals with keeping the unit clean and checking the pilots,
ignition, burners, and air adjustments to the burners. Make sure all units
are cool to the touch before beginning to work. Refer to Table 13 for
recommended operator and maintenance personnel procedures.
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Table 13
Recommended Operator and Maintenance Personnel
Procedures for Gas Appliances

FREQUENCY OPERATOR PROCEDURE
D Clean the appliance properly.
D Check burner gas ports and clear of any debris.
1% Brush burner heat reflectors free of any dirt or debris.
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
M Check jets for uniform flame; adjust as required.
M Check gas distribution valves and piping for leaks.
Q Vacuum around controls.
SA Check burners, air adjustments, and burner valves. Clean,
adjust, and grease valves as necessary.
SA Check thermocouple; remove grease and carbon
SA Clean venturi and air intake
5.4.2 Troubleshooting for Major Gas Appliance Components
a) Pilot will not light.
(1) Pilot solenoid valve defective.
(2) No gas supply.
(3) Failure of electric or control system.
b) Pilot light will not stay on.
(1) Defective thermopile.
(2) Loose electrical leads in unit electric controls
c) Pilot 1it but burner will not light.
(1) Faulty gas solenoid.
(2) Faulty control board.
(3) Low gas pressure.
(4) Thermostat setting too low.
(5) Defective thermopile
(6) Air shutter closed.
d) Excessive yellow tips of burner flames.

(1) Accumulation of grease inside the mixer and venturi
(2) Orifice too large.
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e) A "sputtering" or "flashback" of burner flame.
(1) Low gas pressure. If pressure regulator is not provided,

it is recommended that one be installed.
£ Rivvrnara +hvaer ~FF
ry AMULLIITLOD CLILUW Uil L
(1) Small foreign material in burner

(2) Water in gas supply.
g) Burner flame characteristics change, or length of flame is
reduced.

(1) Check for restriction of the burner ports.
(2) Blockage of the fixed gas orifice.
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(2) Thermostat out of calibration or defective
(3) Defective main gas valve.

i) Howling or screeching noise when burners are on.
(1) Gas pressure too high.
(2) Dirt or burr on burner orifice.
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5.5.1 General Description. Ovens cook by surrounding the food with heat,

slowly boiling the internal moisture and cooking the food. Ovens heat by
convection, radiation, conduction, or some combination of these. Some ovens
are directly heated by gas or electricity. Otherwise, they are indirectly
fired by gas or oil. Temperatures range from 150 to 550 degrees F. Ovens may

be equipped with adjustable racks, revolving trays (ferris wheel type), or
conveyors to hold the product{s) being cooked. Some less common types of
ovens include:

a) Muffle oven - combination forced air convection and standard
oven.
b) Roll-in - designed to hold rolling stock laden with food. This

allows high production, ease of loading/unloading, and ease in
moving food to serving area.
} Combi-steamer - allows low pressure steaming and/or cooking.
5.5.2 Major Oven Components. Major oven components are burners,

circulating fan and motor (forced air fans), control switch, door, gas jets,
heating elements, indicating lights, temperature control, thermostat, and
timer.

(removable) .
Revolving ovens (specific) components include hand crank, reversing

switch, speed reducer, tray rotation motor, tray indicator, and vent flue
damper.
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Conveyor ovens (specific) components include the following:

1. Control panel

n Y o JP R e O | o=

£4Z. wvonveyor/rotriers

3. Conveyor motor

4 . Crumb pans
(removable)

5. Heating elements

6. Speed adjuster

7. Windows

(loading) V\j\[,':
O

Figure 9
Conveyor Oven

5.5.3 General Operation. Ovens generally operate with dry heat, but some
are equipped to use low pressure, saturated steam in baking hearth goods
(breads, rolls, etc.). The temperature is monitored by a thermostat which
adjusts the electrlc resistance of heating elements, the amount of gas being

burned, or the operation of the oil burner. All ovens also provide radiant
heat from hot surfaces, regardless of whether the air is being circulated.

Convection ovens have a blower fan that evenly circulates the air
P I <) PP S NP T e P=U [P U S B Py 2 AL _ O _ 1 my £__ = P I PO | B |
UvVeEL Lile lieallllp cliclelits, Lileir drouna e Looa. 1€ LdIl 1S Coniroiiea Dy Ttne
thermestat and/cr a contrel switch wired to the deor opening or clesing. This
prevents the fan from blowing all the hot air out of the oven when the door is
opened. These ovens generally have adjustable-height racks that allow air

flow through them.
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Revolving ovens are very large units similar to a regular

convection oven. The product is placed on long trays arranged ferris wheel

style The trays provide conduction heat through direct contact with the
product’s container. Convection and radiant heat is provided directly with
electric heating elements or gas burners in the coven, with fans providing
circulation, or indirectly with air passed over elements or gas burners which

is then vented into the cooklng chamber. Some revolvin
rotary speed by moving the belt to a different pulley. There is also a
reversing switch for changing the direction of tray rotation.

(N

ovens can change

Conveyor or roller ovens provide mostly radiant heat, but some also
have conductive heat. They are often forced-air comnvection. The product is
placed on the conveyor and is carried over/under the heat elements or gas
burners. Similarly, rollers pass the product from roller to roller. Cooking
time is determined by temperature and conveyor speed. An automatic steam
injection system shall be provided for baking (bakery products) operations.

Deck ovens are most often used for pizzas. Oven cavities are 4 to
15 inches high, depending on purpose, and there are three or four
independently cperated ovens often stacked vertically. Heat is provided by
the hearth using indirect convection heat, 1In some casesg, the upper and lower
hearths are 1ndependent1v controlled. Ensure that doors open level with the
bottom of the deck.

5.5.4 Operation Hints

a) On side hinged doors, do not force doors open to avoid damaging

the hinges,.

b) If odors linger in the oven, turn thermostat to ahout 500

degrees F, and let the empty oven heat for about 30 minutes.
See manufacturer’s literature for more specific instructions.

c¢) If applying steam from an external source:
(1) turn oven about 25 degrees F higher than the desired

is

temperature, as the incoming steam will cause the
temperature to drop;
(2) never open the steam valve wide; and
(3) keep the incoming steam low pressure (<10 psi) and
supersaturated.
d) DO NOT LEAN into (or enter) the oven if the electric power
connected.
e) Keep trays in motion when the oven is on, including preheating
A tray left directly over heating elemencs may warp.
f) When loading trays, only load those things which clear the
loading door and which do not overhang the edge of the tra
g) If the interior is washed with large quantities of water o

steam, DRY OUT THE INTERIOR IMMEDIATELY by bringing the oven to
300 degrees with trays revolving and the loading door open.

Leave at 300 degrees F for 1 hour before using or shutting

&~
wn
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h) Make sure any light bulb replacements match manufacturer’s
recommended size, wattage, etc.
5.5.5 Troubleshooting for Ovens. Unless otherwise stated in this
section, main oven power is on, master switch and circuit breakers are on, an
door is closed
a) No blower or no heat (light or no light in cavity).
(1) Blower or motor relay is defective.
(2) Door interlock switch is out of adjustment.
(3) Switch is defective.
(4) Fuse blown or circuit breaker tripped
(5) Transformer defective.
(6) No voltage.
b) Blower is on, no heat.
(1) Thermostat defective.
(2) Heating elements or connecting leads defective.
(3) Contactor is defective.
(-I-o) Circuit breakers are Lrippeu
(5) Load control switch is defective.
(6) Door interlock switch defective.
(7) Wired improperly.
(8) Temperature probe defective.
(9) Thermostat board defective.
(10) Thermostat potentiometer defective.
c) Oven only heats on one side.
(1) Heating elements defective
(2) Circuit breaker tripped.
d) Motor turns off, and after a few minutes automatically comes
back on.
(1) Motor may be defective.
(2) Fan shaft or blower wheel is bound up
(3) Not properly ventilated.
e) Oven heats up slowly when empty or temperature too low.
(1) Incoming voltage too low.
(2) Thermostat out of calibration, or defective.
(3) Heating elements defective.
(4) One phase of three-phase supply voltage is out.
(5) Temperature control board out of calibration or defective.
(6) Temperature probe defective (if sclid state).
(7) Contactor defective.
f) Oven gets too hot.
(1) Thermostat out of calibration.
(2) Thermostat defective.
(3) Temperature controboard out of calibration.
(4) Temperature probe defective.
(5) Contactor defective.
(6) Defective solenoid valve.
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(7) Thermostat potentiometer defective.
g) Timer does not work properly or at all.
(1) Timer defective.
h) Blower wheel is noigy.

(1) Motor is too far forward in motor mount
compartment baffle.

(2) Blower rubbing on front panel.

(3) Blower is loose on motor shaft.

(4) Motor shaft is worn.

nd is rubbin

i) Interior lights do not work.
(1) Noc power tc oven.
(2) Circuit breaker ig tripped or fuse blown.
(3) Light switch is not on.
is defective

j) Heater is on, no blower.

(1) Blower motor is defective.

(2) Motor speed selector switch is defective.
(3) Gool down switch not on.

(4) Cool down switgh is defective

k) Oven temperature does not correspond with thermostat setting.
(1) Thermostat out of calibration.
(2) Thermostat is defective.

1) Temperature in oven drops when food is added and does not

recuperate.
(1) Food too moist
(2) Too much foed added
5.6 Microwave Ovens
5.6.1 General Description. Microwave ovens differ from conventional

ovens in that microwaves do not generate heat, instead they generate high

frequency energy waves. These waves are directed to the central cooking
cavity of the oven, where they are absorbed and their wave energy is converted
into heat. The intense heat that is produced cooks the foed from the inside
out, so that durlng this process, the oven remains near room temperature. The

microwave oven provides for protectlon of the microwave energy source(s) from
damage caused by excessive reflected microwave radiation(from the cooking
cavity) under small or no load conditions. The microwave energy source(s) is

also rendered inoperative when the oven door is open. The power supply is
protected against overload conditions by fuses or resettable circuit breakers.
5.6.2 Major Microwave Oven Components. Major microwave oven components

5.6.3 General Operation. Microwave ovens are classified according to
their cooking power. They vary from about 600 to 2200 Watts (W). Microwave
47
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heating is different from conventional methods in that the heat is generated
within the product rather than conducted through the product from an outside

source. As the microwave energy cooks the food, the air in the oven cavity

warms To maintain ambient temperature, the stirrer fan circulates and vents
the air. Although some microwave ovens have a choice of power levels, many
commercial microwave ovens have only one power setting and variable timer
5.6.4 Operation Hints

a) Never operate a microwave oven if it is empty or if the door is
open.

b) Ensure that food containers transmit microwaves. These
materials include glass, plastic,; porcelain; china, wood,
wicker, and paper.

c) Do not use metal (including plates, foil, metal ties) in a
microwave unless specifically outlined in the technical
document.

d) Do not heat closed items (e.g., eggs, jars with lids). Aliow
air te escape.

e) Do not use recvcled paper products; these may contain
impurities which could catch fire.

f) Do not use scouring powders or pads, or other abrasive material
in cleaning microwave ovens.

5.6.5 Maintenance for Microwave Ovemns. Refer to Table 14 for operator
and maintenance personnel procedures.
Table 14

Recommended Operator and Maintenance Personnel
Procedures for Microwave Ovens

FREQUENCY OPERATOR PROCEDURE
D/AR Wipe up spills as they happen with damp cloth and paper towel.
D Clean fan cover, inner door, door gasket, and oven cavity.
W Clean air filter and exhaust holes.
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
%) Visually check door seal, door hinge, and interlock switch.
SA/AR Perform radic frequency leakage test.
SA Lubricate blower motor
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5.6.6 Troubleshooting for Microwave Ovens
a) Breaker trips or fuse blows when oven is plugged in

(1) Shorted or damaged rear cover switch.

(2) Shorted or damaged ON-OFF switch.

(3) Shorted or damaged timer power interlock.

(4) Shorted or damaged power cord.
b) Oven will not operate when turned on.

(1) Blown fuse or tripped breaker.

(2) Oven door is loose and cover safety switches not actuated.
c) Blower does not operate.

3 . +
(1) Defective blower motor.

(2) Open wiring in circuit to blower.

d) Stirrer does not operate and oven does not heat.
(1) Door switch out of adjustment or defective.
(2) Defective cook relay.
(3) Defective stirrer motor.

5.7 Steamers
5.7.1 General Description. Steamers cock food with either the use of
pressurized steam (5 to 15 psi), or in convection steamers with no pressure,

using only the moist heat of the steam. Cooking temperatures vary from 212
degrees F (steam at zero pressure) to 300 degrees F for pressurized steam.
Steamers may be counter mounted or free standing. Units are equipped with
temperature and pressure regulating devices to regulate cooking and to protect
personnel. The steamer may be directly connected to building steam, or steam
may be generated by a gas or 120/220 V electric boiler or generator in the
unit.

5.7.2 Major Steamer Components. Major steamer components include control
switch, convection fan and motor, descaler, door interlock switch, drain,
heating elements, pressure gauge, safety valve, steam trap, steam solenoid
valve, temperature control, and timer.

5.7.3 General Operation. Pressurized steamers, referred to as bulk type,
cook larger quantities at lower pressures (5 psi). Smaller units that are
intended for faster food preparation operate at higher pressure (15 psi). The
pressurized units are sealed, and the door is locked during the cooking cycle.
The doors on non-pressurized convection steamers may be opened any time during
the cooking cycle.

5.7.4 Operation Hints

a) When doing any maintenance on the steam boiler or generator, do
the work while it is not pressurized or hot. Be sure the power
and utilities are shut off before starting any work.
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b) The steam boiler or generator is provided with one, sometimes
two, corrosion protectors and descalers. Check the boiler
thoroughly at regular intervals depending upon hardness of the
water and the amount of use. Check or replace the descaler and

211 St arma 3
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(1) Blow down the boiler according to the manufacturer'’s
recommendations.

(2) Remove the descaler and clean off the scale. 1If scaling

is heavy or pitting has begun, replace the descaler.

Scaling indicates a very hard water condition. Pitting

indicates an excess acid condition.

To clean the interior of the beoiler, wire brushes may b

used to remove scale.

(4) If a de-liming agent is used to dissolve any scale
buildup, take great caution to avoid damage to brass and
copper parts of boiler controls.

(5) It is recommended that the boil
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be removed if a sol

er vent
is to be used in cleaning the interior.
(6) Clean the hand hole cover plate every time it is removed

and replace it, if it is chipped or cracked.
(7) Replace the hand hole cover gasket if it is cracked or
hardened.

c¢) Immediately stop any leaks around the boiler or generator hand
hole plate. Small leaks, if unchecked, cause corrosion and
pitting of the boiler face around the hand hole gasket and in
the hand hole plate gasket groove, making both unsealable.

d) Ensure that repairs to the steam boiler or generator conform to
the applicable provisions in the ASME Code or the National
Board of Rules for Repairs. It is recommended that a certified
boiler inspector review the work before putting the system back
in operation.

e) Steamers utilizing gas heat may burn natural, propane, or
butane gas I1f gas types are changed, check the manufacturer’s
literature for necessary adjustments to the orifice size, air
shutters, and pressure regulator.

5.7.5 Maintenance for Steamers. In doing any maintenance on the steam

boiler or generator, ensure that the work is done while it is not pressurized

or hot. Be sure the power and utilities are shut off before starting any

work. Refer to Table 15 for recommended operator and maintenance personnel
rocedures. See para. 5.4.1 for gas appliance maintenance
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Table 15
Recommended Operator and Maintenance
Personnel Procedures for Steamers

FREQUENCY OPERATOR PROCEDURE

o
(@]

D Drain boiler or generator.

D Check water level in sight glass.

%) Check safety valves for all compartments and clear any
deposits in the valve.

FREQUENCY MAINTENANCE PERSONNEL PROCEDURE

Vicgiiallyy dnanant Aanr hincaa Tatahaao nrnAlav wahanla
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Lubricate as necessary

i Inspect pressure relief valve.
Check operation of low water fuel cut-off system.

SA Inspect and clean steam strainer.

SA Check working pressure on steam gauge.

SA Clean and check heating element on electric unit.

A Inspect inside of steam boiler or generator.

SA Check timer mechanism for proper operation.

A Claan interiar chall Aacrala and cherlr Far dAamaoco TF
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descaler has shrunk to 1/2 original size, replace.
Clean and examine boiler hand hole plate.
Clean steam trap seat and gasket, and flush the trap with
water on steam units.

.7.6 Troubleshooting for Steamers. See para. 5.4.2 for gas appliance
roubleshooting.

a) Steam boiler or generator will not heat.
(1) Check for electric power to controls.
(2) Malfunction of pressure switch.
(3) 1level low; low water fuel cut-off switch is open.

(4) Malfunction of low water fuel cut-off unit.

b) Condensed steam (water) accumulates in compartment and does
nranarly Adrain
properly drain.
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e)
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h)
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(1) Exhaust system or its control has malfu
(2) Steamer is not level.

(3) Drain is clogged.

Safety relief valve leaks steam or opens frequently.

V4 BAY

{1) Defe ctive safety relief valve.
(2) Manual trip mechanism caught or bound holding valve open.
(3) Dirt under the safety relief valve disk.

(4) Steam pressure too high.

Steam enters compartment and continues to escape from
compartment through automatic air vent (trap) or through the
compartment exhaust valve.

(1) Automatic air vent (trap) malfunction. Check exhaust

valve and thermostatic operator or trap.
(2) Compartment exhaust valve not closing properly
Pressure cooking mode fails to operate.
(1) Defective timer motor or contact.
(2) Defective steam exhaust solenoid valve.
Pressureless cooking mode fails to stop.
(1) Defective timer motor or contact.
(2) Defective push-button timer or transformer.
(3) Defective steam inlet valve.

Steam fails to enter compartment in either cooking mode (wit
indicator light On).
(1) Compartment door not closed.

(2) No steam entering steam line.

(3) Faulty door interlock switch.
fA\ F‘nn1f—v inla
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Steam enters compartm
(1) Faulty thermostatic switch.
(2) Faulty timer motor.
(3) Faulty steam solenoid valve.
(4) Faulty selector switch.
(5) F
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(1) Insufficient steam input from steam generator.

(2) Faulty pressure gauge.

(3) Faulty steam exhaust solenoid valve.

(4) Faulty relief valve.

In pressure cooking mode, cooking compartment fails to reach
k

ing n
(2) Low steam pressure.
In pressure cooking mode, activating safety valve knob fails to
cause pressure drop.

(1) Valve knob cable disengaged.
{2) Defective relief valve.
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1) Steam flows continuously from boiler (or direct connected steam

control) drain line with coocker in

oD at
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(1) Cold water not connected.
(2) Faulty condenser thermostat,
(3) Faulty cold water solenoid.
(4) Faulty wiring.

5.8 Broilers
5.8.1 General Description. Broiling is either cooking in an enclosed
area wi heating elements above, only; or cooking directly on a heated

(594 ) clalelita RiLyy VL LOOUNLL R e Y /

i
surface (i.e., char -broiling). Broilers can be either gas or electrically
heated. They come in a variety of models such as hot dog broiler, salamander
(mounted above a range), conveyor, and char-broiler. The operating
temperature can get as high as 600 degrees F; but they normally operate in the
325 to 425 degrees F range.

5.8.2 Major Broiler Components. Refer to Figure 10 for a generic list of
major broiler components segregated into gas and electric heating sources.
(Figure 10 is an electric broiler.)

5.8.3 General Operation for Broilers

a) Gas. Gas broilers and char-broilers are available in
conventional and infra-red models. Conventional broilers
produce heat which rises. Infra-red gas broilers cook by
transmitting long energy waves that are more easily absorbed
than usual short waves. The gas combustion causes the burner
surface to super-heat and produce a radiant glow, which
generates cooking heat (energy waves) from the burner’s
surface. Infra-red broilers are faster and may reduce cooking
time by as much as half.

b) Electric. Resistance heat is generated from a heating element
located below the cooking surface of a char-broiler or mounted
in the top of an enclosed broiler. This equipment comes in
models using 208 volts with a varying number of independent
heat elements. These independent heating elements permit
temperature settings to vary across the broiler for different
uses as well as isolation of smaller cooking requirements.
Heat adjustments within the broiler are achieved by regulating
the voltage using the control switch.

5.8.4 Operation Hints for Broilers. On gas broilers, monitor the flame
characteristics to ensure peak performance (refer to manufacturers
literature). Install a gas pressure regulator to maintain consistent broiler

performance. When relighting a gas pilot, observe a short (5 minute) shut-off
period before relighting.
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Major Broiler Components
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The successful operation of gas-type char-broilers stems from
h

keeping the burner adjusted and the port clear. An enclosed gas broiler
requires keeping the unit clean and checking pilots, ignition, burners, and

air adjustment to the burners. Broilers provided with blowers demand that
blowers be kept clean. The motor is self-lubricated and requires no routine
maintenance.

5.8.5 Maintenance for Broilers. Refer to Table 16 for recommended
operator and maintenance personnel procedures. See para. 5.4.1 for gas
appliance maintenance.

Table 16
Recommended Operator and Maintenance Personnel
Procedures for Broilers

FREQUENCY OPERATOR PROCEDURE

D Clean the grate, grate carriage, carriage mechanism, radiant,
and interior of the broiler chamber.

FREQUENCY MAINTENANCE PERSONNEL PROCEDURE

Q Check operation of broiler arm, move it up and down, and adjust
it as required.

Q Check and change air filter as required.

SA Check doors for warping, alignment, and seals.

SA Check electrical connections and wiring for defects; tighten
loose connections.

SA Tighten and replace any loose nuts, bolts, or screws.

SA Check calibration of thermostat.

SA Check operation of chain and counter weights (conveyor type).

A Check electric motor, controls, and wire connection (hot dog
type).

A Clean contacts (hot dog type).

A Inspect shelves for defects and level if required.

A Lubricate bushing (hot dog type).

5.8.6 Troubleshooting for Boilers. See para. 5.4.2 for gas appliance
troubleshooting.
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a) The broiler elements do not get hot enough.
(1) Low supply voltage.

72\
\<)

(3)
b) There is no heat in the broiler.
(1) Check the main supply voltage or the broiler's circuit

breakers.
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c) Only front elements heat up. No heat in the back section.
(1) Defective contactor or a possible bad connection to the
contactor coil.
(2) Check for bad connection on the supply voltage.
(3) Check for defective breaker.
(4) The switch may be defective.
d) No heat at all.
(1) Check voltage on the terminal block.
(2) Check bad connections to the breaker.
(3) Check for defective breaker or tripped breakers.
e) One element does not get hot, but other elements heat up
(1) a bad connector or a broken wire.
(2) defective switch.
(3) element is defective.
f) The elements cannot be controlled and overheat
(1) Possible short within the element or the supply leads.
(2) The infinite switch is defective and must be replaced.
g) The circuit breakers (in the broiler or outside main breaker)

(1) Broiler short circuit.
(2) Possible overload, compare the supply voltage to the
broiler rating.

w
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5.9.1 General Description. A griddle is a flat top appliance heated from
beneath. Griddles can be designed for counter top use, stand mounting, or
dresser mounting. Griddles range in size from 36 x 38 inches to over 5 feet
long. The flat plate is at least 7/16 inch thick stainless steel and can be

A =¥ g 3 < ~

heated to 450 degrees F.

5.9.2 Major Griddle Components. Major griddle components include the gas
or heating source, heating elements, and the components shown in Figure 11.

5.9.3 General Operation for Griddles. The griddle plate can be heated by
either gas flames or electric heating elements. The griddle heats to slightly
above the desired temperature and then shuts off. As the griddle cools to

below the desired temperature, the heating elements cut back on. This cycle
keeps the griddle at a constant temperature,

wn
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1. Grease receptacle
2. Griddle plate
3 Snlash ouard
3. Splash guard
4. Thermostat/
temperature control
Figure 11
Major Griddle Components
5.9.4 Operation Hints for Griddles
a) Allow the griddle to fully cool before cleaning. After
cleaning, always re-season.
b) Never submerge the griddle in water unless heating elements can
be detached.
¢) Do not allow the griddle to stand unused at high temperature
for long periods. It could cause warping.
d) Clean the griddle with non-abrasive material.
5.9.5 Maintenance for Griddles. Refer to Table 17 for recommended

operator and maintenance personnel procedures.

5.5.6 Troubleshooting for Griddles
a) Griddle will not heat.

1 -~
4 “
(1) Defective heating element.
(2) Short circuit.
(3) Defective thermostat.
b) Griddle overheats.
(1) Defective thermostat.
(2) Defective controller.

(3) P

» " s U Ay 1
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connection to coilnicroztrLier.
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Table 17
Recommended Operator and Maintenance Personnel
Procedures for Griddles

FREQUENCY OPERATOR PROCEDURE
EU Clean splash guards; clean grease catch.
EU Re-season after cleaning.
W Thoroughly clean grill surface.
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
Q On gas-operated units, check pilot and adjust if required.
Check gas burners for uniform flame.
SA Check thermostat. Recalibrate if necessary
A Tighten or replace any loose nuts, bolts, or screws.
A On electrically operated units, check connections and wiring.

~

Check power plug for loose wires. Tighten as required.
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5.10 Fryers

5.10.1 Description. Fryers cook foods by immersion in hot oil or fat.
Tanks varying in size from 15 to 60 gallons capacity are filled with fat or
0il and the food product 1s lowered into the hot 11qu1d in w1re baskets.
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rmostat (in the temperature control svstem) to shut ff the entlre gas
system when the fat temperature reaches a high limit of 475 degrees F.
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5.10.2 Major Fryer Components. Major fryer components include a high
level thermostat, safety relief valve motor (pressure fryers only),
thermopile, and the components shown on Figure 12

9. i ition . quip
cover w1th handl suitable for coveri ng the cooking vessel. Some models have
ner r ded with a drain valve.

ipped with a removable

Electric fryers heat fat with heating elements located in the fat
At Aatar N mact madalos +hna haatdme alamante ava ool fF_~laarming Mo+
coulitallic L Vil HnustuL HouclsS, Lile licatllly Tlcolcllils ale Scell-~uilcdllllly rius o
fryers are furnished with a high limit thermostat to provide complete power
shut-off to the fryer if the fat reaches too high a temperature
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1. Back splash guard
2. Basket
3. Control switch
4. Heating elements/ _LLJEEj—__CJ
: | el —o .
gas burners d
5. Indicator lights 4 ﬁ:::::l___ﬁ
6. Tank ?
b S 4, g & —— )
7. uu:x.ulubcat/ & R“ ‘J
temperature control &/ A
i P
|
| l
DU U E) @U
Front Right Side
Figure 12
Major Fryer Components
The gas fryer is heated by various types of burners. Some models
use infra-red burners located on the side of the fat container, while on
others, the burners are located on the bottom of the contalner. Some models

of gas tryers are provided with electrically operated controls requiring a
separate 120-volt service to the unit. Gas fryers have an automatic pilot
device, including a 100 percent shutoff. Gas fryers are also equipped with a
pressure regulator for natural gas and a quick disconnect,

The pressure fryer is available with gas or electric heating
systems. In this type of unit, the product is fried in cecking oil under
pressure by sealing a cover over the frying pot. This type of unit is

normally provided with a filtering system.

Frying baskets that are automati cally raised and lowered are
attached to a holding device above the frying vat. This holder is raised and
lowered by a cam controlled by a timer set for the cooking duration.

5.10.4 Operation Hints for Fryers

[+§]

) Do not install fryers within 6 inches of any combustible
material.

b) Do not operate new fryer until it has been thoroughly cleaned
and dried and the thermostat has been tested for proper

calibration.
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Do not operate fryer unless the heating elements are completely
immersed in cooking oil to prevent potential damage to the
element. Also ensure the temperature control switch is off

d surf

are in contact w1th the fat; thus causing hot spots on the

element sheath resulting in momentary overheating of the fat

and premature fat breakdown.

When servicing the unit, be sure the electric power is
(o
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tank and clean the elements of surplus fat.

Keep the cover on pressurized frvers open when draining the
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frylng pot. This eliminates the possibility of draining frying
pot under pressure.

Before filling with oil, always be sure fryer tank is wiped dry
after cleaning.
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Do not boil water in fryer tank.
Do not use soap, detergent, or caustics when cleaning the
frying pot or cover.

In the event of excess temperature or smoking of the cooking
0il, close and lock the cover and turn off the main electric
dHU/UL gas power SuppLy

On pressurized fryers, be sure pressure gauge reads "O0" (zero)
before opening fryer tank cover.

Filter fat frequently (at least daily), especially when frying
breaded foods.

Keep salt out of fat.
Maintain fat at proper level

P, -
t least 15% fresh
o]

Keep exterior of tank clean. Accumulated grease and fat spills
can cause fryer malfunction.

When fryer is not in use, or is unattended for an extended
period of time, turn line disconnect switch or circuit breaker
to off or unplug machine. Cover if fat is left in the tank.
Check the millivolt (mV) system in gas fryers with electric
controls. Check manufacturer’s literature for directions on
this procedure. The minimum acceptable output is 325 mV, with
usual voltage between 400 and 500 mV. If mV generation is low,
adjust one of the following: pilot flame to encircle 1/2 inch
of the tip of the thermopile, high limit control, or electrical
points.
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Table 18
Recommended Operator and Maintenance Personnel Procedures for Fryers

FREQUENCY OPERATOR PROCEDURE
D Clean machine thoroughly of dust, grease, and food particles.
D Filter oil.
1Y Check pilot light on gas-operated fryers.
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
Q Check motor for excessive noise and overheating.
Q Check basket or rack for bends or defects. Straighten bends

when necessary.

Inspect insulation for leakage of fat.

Q Test fryer temperature control unit.

Q Check thermostats; calibrate if necessary. Include testing
of safety thermostat.

SA Examine gas unit compartments, valves, and piping for leaks;
tighten.

SA Check cooking oil filter on circulating system; change as
required.

A Check elements, switches, controls, contacts, and wiring on

electrically heated units.

5.10.6 Troubleshooting for Fryers. See para. 5.4.2 for troubleshooting
gas heating sources.

a) Fryer cycles properly but does not reach dial temperature.
(1) Not calibrated properly.
(2) Temperature probe is defective or poorly mounted.
b) Excess fat foaming.
(1) Food wet, improperly drained.
(2) Soap or dirt in frying container.
(3) Fat breakdown from overheating or contamination.
(4) Fat too old or wrong type.
c) Thermostat does not call for heat.
(1) Lead wires damaged.
(2) Thermostat set too low.
(3) Thermostat out of calibration

\</ 421020 Lal OVlL OL Calidiatliildl,

(4) Thermostat defective.
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e)
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h)
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Frver operates in either "fry” or "melt" mode but will not
y P Yy

operate in the other mode(s).
(1) Defective melt/fry switch.

(2) Defective temperature probe.
(3) Defective temperature potentiocmeter
(4) Defective control board.

(5) Loose wire or connection.
Fryer recovery too low.

(1) Too much food.

(2) Thermostat calibration.
(3) Low voltage.

Hi-limit indicator tripped.

(1) Thermostat defective.

(1) Thermostat defec

(2) Hi-limit indicator or control defective.
(3) Automatic gas valve defective.

(4) In-line connector unplugged.

(5) Hi-limit adapter defective.

Hi-1limit indicator light on.

(1) Pilot generator cartridge defective.
(2) Presgssure switch defective.

(3) Thermocouple loose at valve connection.
(4) Valve pilot magnet defective.
Operating indicator lights are out.

(1) Wire leads are loose or disconnected.
(2) Unit cord set unplugged.

(3) Bulbs burned out.

(4) Rlinker circuit assembly defective.

(5) High limit control trlpped.

Timer will not run.

(1) Power off.

(2) Timer defective.

(3) Loose wire.

(4) High limit control tripped.
(5) Fuse blown.

Exhaust valve will not close (pressure fryer only).

(1) Power off.

(2) Loose wire.

(3) Valve is defective.

(4) Timer is defective.

(5) High limit control tripped.

High limit contro ol will not reset.

(1) Cooking oil temperature is too high. Allow to cool
below 360 degrees F.

(2) Control is defective.

(3) Insufficient amount of fat in fryer
Loss of pressure (pressure fryer omly)
(1) Exhaust valve open; check electric circuit
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(2) Leaks around cover O-ring or gasket; check cover alignment
and O-ring or gasket.

(3) Loose line fitting.

(4) Defective safety valve.

(5) Defective pressure gauge.

(6) Low temperature; check calibration.

5.11 Steam-Jacketed Kettles
5.11.1 General Description. Kettles are cooking vessels in which the

internal cooking surface is encased by a sealed water chamber. When heated,
steam is created in the water chamber or jacket. Such steam-jacketed kettles
may be electrically or gas heated, or may be directly connected to a central
steam source. Steam-jacketed kettles may be fixed or mechanically tilted, and
may be a floor model or table mounted. They range in size from 5 to 100
gallons. Normal operating temperatures range from room temperature to 300
degrees F. In some models, water may be added to the water/steam jacket; in
other models, the jacket is sealed at the factory. Steam-jacketed kettles are
provided with an attached pressure-type, brass safety valve. The valve has a
reversible lifting lever and can be rotated 360 degrees F without disturbing
the valve setting. It is connected to the steam-jacket (through bottom inlet)
and has a side discharge. Check the manufacturer’s manual or specification
for the particulars of each make and model.

.2 Major Kettle Components. Table 19 shows a matrix of major kettle
onents according to heat-source type. (Some components may vary from
manufacturer to manufacturer.)

5.11.3 General Operation for Kettles

a) Electric. The electric kettle has the steam jacket heated by
an electric element, and in most models is a sealed unit. The
thermostat (rheostat type) is set to the desired cooking
temperature,and the contents of the kettle are brought to the
set temperature for cooking.

b) Gas. The gas kettle has the steam jacket heated by a gas
burner that is ignited either by a gas pilot light or an
automatic gas ignition system. Adjustment of the flame heat
may be made with the burner valve or automatic flame igniter.
This model kettle requires more operator attention than the
electrically heated kettle.

c) Steam. The kettle heated by installation-controlled steam
requires increased operator attention over the electric or gas
models. Control steam temperatures and pressure source, as
well as temperature and pressure within the kettle. To control
the temperature, this is done with the operation of manually
operated valves or solenoid-controlled valves.
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Table 19
Major Kettle Components
ELECTRIC GAS STEAM
Air eliminator valve X X X
Cover X X X
Drain/draw-off tube X X X
Drain valve X X X
Gas burner X
Heat/temperature control X X X
Heating element(s) X
Low water cutoff control X
Pilot light/auto ignition x
Power switch X
Pressure gauge X X X
Pressure gauge (on/in the line) X
Pressure limit contrel X X X
Pressure relief valve X X X
Steam trap X
Strainer b4 X X
Swing spout X X X
Tilting mechanism AR AR AR
Vent X X X
Water level indicator X X X
5.11.4 Operation Hints for Kettles. The kettle is most effective when

piping is free of sludge and scale. 1If evidence of caling or sludge buildup
1
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based on the manufacturer's recommendations. Do not tamper with or obstruct
the safety valve. Refer to the manufacturer’s manual for the particulars of
each make and model.

5.11.5 Maintenance for Kettles. Refer to Table 20 for recommended
operator and maintenance personnel procedures. See para. 5.4.1 for gas
appliance maintenance.

5.11.6 Troubleshooting for Steam-Jacketed Kettles. The following is a

listing of potential problems and possible causes/solutions. For additional
information, refer to the equipment service manual.
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Table 20
Recommended Operator and Maintenance Personnel Procedures for Kettles

FREQUENCY OPERATOR PROCEDURE
D Clean kettle imside and out. Be sure not to get water into
control houcine
control housing.
D Trip the safety relief valve when heating to release air
trapped in the jacket.
D Disassemble drain valve and drain line and clean per
manufacturer’s instructions.
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
M On direct-connected steam units, clean the screen in the
strainer, steam trap, and vent.
SA Check for loose electrical connections.
SA Grease tilting gear mechanism and trunnion bearings on
tiltineg kettlesg
tilting kettles
SA On thermostatically controlled kettles, check the solenoid

valve and remove foreign material between seat and disc.

SA Check for proper operation of steam supply line safety
relief valve, pressure gauge, and drain (off) wvalve.

Perform operational test.

SA Inspect door gasket; clean exhaust silencer.

o>
-
<

daKe Su orm Or
broken
A Check operation of electric water valve.
A Inspect hinges on lid; lubricate as required.
A Remove seat and seat gasket of steam trap and clean.

Remove cleanout plug of steam trap (bucket-type) and flush
out with water.
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(1) Air in water reservoir--vent air through relief valve
(2) Relief valve faulty.

(3) Heating elements burned out.
(4) Contactor or thermostat faulty.
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b) Relief valve opens repeatedly.
(1) Air in kettle reservoir.
(2) Relief valve faulty.

(3) Thermostat defective.

—~\ b4 1 .
c) "WATER REQUIRED" light on.
(1) Not encugh water in reservoi

(2) Level control indicator defective.
(3) Water level probe defective.
(4) Wiring faulty.

d) Kettle hard to tilt.
(1) Bearings loose or need lubrication.

e) Indicator light does not come on when switch is on; thermostat

dial ';c cat
“Liga [S 1 S UIN

(1) No power to the kettle.

(2) Kettle is not in full upright position.
(3) 1Indicator light burned out.

(4) On/off switch defective.

(5) Thermostat defective.

70N AT o 1 a (3 1 P | . o~ eavw

{(0) Not enougn water in kettle reservoir - see if "WATER
REQUIRED" light is on.

(7) Faulty tilt interlock switch.

(8) Faulty time delay.

(9) Faulty level control.

(10) Faulty wiring.

5.12 Tilting Skillet

J=e

S w

deep sides and an attached 1lid. They are used to grill, frv, simmer, and
braise large quantities of food. They can be mounted on a wall or on a stand
and can be tilted at least 90 degrees from the normal horizontal position for

5.12.1 General Description. Tilting skillets are larg ge frying pan th

emptying cooked foods and cleaning. Skillets are either gas or electric, have
an electric thermostat, and have a temperature range of 100 to 450 degrees F.
There is alsc a secondary thermostat which is a high limit cutoff that
disables the power circuit when the temperature exceeds 460 degrees F. Gas

skillets are also furnished with a pressure regulator, connector, quick-
disconnect, and a 100 percent shutoff device for the pilot (automatic ignition
of gas). Most skillets will also have a faucet directly attached to the
skillet to aid in cooking and cleaning.

S 12 2 Mainr 1'1ti<nrr Sk 1

2.12.2 Major T1 n illet Components. Major ilti ig skillet omponent
are control system, cover (hinged), heating elements or burners, high limit
cutoff, thermostat, and tilt mechanism.

5.12.3 General Operation The skillet is heated from the bottom by either
resistant heating elements or a series of gas burners. Usually, the tilting
mechanism can be locked in any position. On some models, the tilting feature
may have a safety switch tc be engaged if the skillet is hot or on. If the
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skillet is provided with a faucet, it may be connected directly to building
water supply.

5.12.4 Operation Hints

a) Keep the tilting mechanism thoroughly lubricated for ease of
operation.
b) Always turn off the heating element before tilting.

5.12.5 Maintenance. Refer to Table 21 for recommended operator and
maintenance personnel procedures. See para. 5.4.1 for gas appliance

.

maintenance.

Table 21
Recommended Operator and Maintenance Personnel
Procedures for Skillets

FREQUENCY OPERATOR PROCEDURE
EU Clean skillet thoroughly inside and outside after each use
following manufacturer’s recommendation.
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
SA Check operation of stop and reverse switch.
SA Check timer mechanism and operation.
SA Calibrate thermostat.
SA Turn motor on and check operation of chain drive mechanism;

lubricate chain.

A Inspect motor and wiring. Inspect motor and bearings for
overheating; lubricate motor bearings.

Check V-belt; adjust tension and/or pulley as required.
A Check lubricant in gear case; add as required.

AR Check tilt mechanism for smooth operation. O0il as required
by manufacturer.

B

0il hinges on 1id.

5.12.6 Troubleshooting for Tilting Skillet. See para. 5.4.2 for gas
appliance troubleshooting.

a) Heat uneven over the pan surface.
(1) Thermostat defective or out of calibration.
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1. Control Knobs
2 Door (oven) — N 7
2. Door (oven) . > O
3. Drip pan @*&.@ —
4. Heating unit (oven) AN = N
5. Heating unit (stove) \\
6. Indicator light - B o
5 3 L~ 2 e <0
7. Thermostat Q);‘\V// E{é %eo
;@ p— 7\
___\_——:——, 3
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L R
Q\ A\\p ®
\'Mm—
—
Figure 13
Major Range Components
Table 22
Recommended Operator and Maintenance Personnel
Procedures for Ranges
FREQUENCY OPERATOR PROCEDURE
D Remove top sections of range and clean burner box
AR Clean the blower wheel.
W Clean surface with griddle stone (if range has a griddle)
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
SA Check thermostats. Recalibrate if necessary.
SA Check for loose wire connections

(=)
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5.13.6 Troubleshooting for Ranges. See paras. 5.5 and 5.8, respectively,
for troubleshooting oven or broiler components.

a) Cooking element is not working
{1) The switch is defective.
(2) The thermoctaf is defective.
(3) Improper connection between thermostat and switch.

(4) Heatlng element defective.
b) Circuit breaker trips when the range is turned on.
(1) Short circuit.

(2) Improper incoming voltage.
{(3) Partially defective breaker.
(4) Defective heating element.
5.14 Toasters
5.14.1 General Description. Toasters are used to toast sliced bread,

bagels, etc. Toasters are generally electric, but may also be gas operated.
Electric toasters are controlled by a temperature compensated timer

Variances in supply voltage will not affect the toast color but will affect
the toasting cycle time. Adjustments to the toasting cycle are made by
varying the color control. Toasters may be the "pop-up" type or conveyor

type. The "pop-up" type prepares a fixed quantity at a given time, while the
conveyor type may be used in continuous operation. Heat range varies from as
low as 122 degrees F to as much as 500 degrees F. Gas toasters are equipped
with means for automatic ignition of gas. A pilot is provided with a 100
percent shut-off.

5.14.2 Major Toaster Components. Major toaster components include
potentiometer, solenoid, solid state control, and the components shown on
Figure 14.

5.14.3 General Operation for Toasters. The product to be toasted is
placed in the toaster on the carriage lever or conveyor. After selecting the
desired color, the product is placed next to the heating elements. The degree
of browness is dependent on how long the product is next to the heating
elements and how hot the heating elements are. In "pop-up" style toasters,

the temperature of the heating elements and the length of the timing cycle are
set by the color control potentiometer. When the correct time/temperature is
reached, current flows to the solenoid to release the latch and raise the
toast. In conveyor-style toasters, the timing cycle is determined by the

Py -~ 1 P P P e R =1 -~ PPy S
speed of the conveyor. When the conveyor moves slowly through the toaster,
the product is next to the heating element longer. This results in darker
toast
toast.
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1. Carriage lever/conveyor
n | 5 PR S R
2. Heating element(s)
3. On/off switch
4. Timer
-ase ‘\‘3’
(TS
n -
IWID_@
4 a
I ]
Figure 14
Major Toaster Components
5.14.4 Operation Hints for Toasters
a) Day old bread toasts better,
) Do not force breads, bagels, etc. that are cut too thick into
toaster slots. This will cause a fire.
c) Take care with heating elements to prevent breakage when
pulling out bread that has become jammed.
5.14.5 Maintenance for Toasters. Refer to Table 23 for recommended
operator and maintenance personnel procedures. See para. 5.4.1 for gas
appliance maintenance
5.14.6 Troubleshooting for Toaster
a) Uneven toasting.
(1) Burned-out heating elements.
(2) Heating elements not firmly screwed in
(3) Color control switch defective.
(4) Heating elements dirty,

(b) Toaster heats, conveyor will not move.
(1) Conveyor system jammed.
(2) Conveyor motor not on or defective.
(3) Fuse blown in motor circuit.

utch

(4) Cl in drive sprocket slipping

(5) Conveyor chain stiffened at pivot point.
(6) Upper ball bearings defective

N7 re>= it >4

(7) Conveyor chain slipping off drive sprocket.

c) Conveyor not moving - transmission shaft not turning.
(1) Sprocket clutch is defective.

~J
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d) Motor is not running.
(1) Circuit breaker is tripped.
(2) On/off switch defective.
Motor defective.

[}
~s

(2) Defective color control potentiometer.

f) Toast burns.
(1) Setting too dark for thickness of bread.
(2) Defective timer.

P RS

(3) Defective color control potentiometer.

Table 23
Recommended Operator and Maintenance Personnel Procedures for Toasters

FREQUENCY OPERATOR PROCEDURE

D Clean machine. Wipe outside and empty crumbs from crumb
tray. Make sure that toaster is not energized when
cleaning interior.

FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
SA Check heating elements of electric units,
SA Check electric insulators, connections, and wiring.
SA If conveyor-style toaster, lubricate gear motor and

conveyor chains - use manufacturer’s recommended lubricant.

A Inspect alignment of carriage levers and conveyor chains;
align if necessary.

A ML 1 e A e ~ = A . ) S S, £ . =1 . 1 1 1
A LIIECK MOLOL 4and moLoL bedrilngs 10r overieadtiling Dy nandad
touch.

5.15 Dough Proofers
5.15.1 General Description. Dough proofers are used primarily to provide
a warm, humid environment for dough to rise prior to baking. They may also be
used to keep prepared food warm with either moist or dry heat. The operating
temperature range of a proofer is from room temperature to a maximum of 180
degrees F. An enclosed humidifier (with water pan) is included to provide the

option of moist heat. Dough proofers are electric and have a thermostatically
controlled heating element. The proofer may be either counter-mounted or
floor-mounted, depending on the size requirement of the particular facility.
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5.15.2 Major Dough Proofer Components. Major dough proofer components are
control switch, fan motor, heating elements, humidifier, power-on light,
recirculating fan, and thermostat.

5.15.3 General Operation for Proofing Dough. To proof dough or for moist
heat, add water to the water pan and set the thermostat to the desired

temperature. When the temperature is reached, the dough is placed in the
proofing chamber, where the rising process can be observed through a window.
Dough proofers can also be used as food warmers. If dry heat is needed,
ensure that water is not present in the pan.

5.15.4 0

P d

a) The normal temperature for proofing dough is 80-100 degrees F.
Products such as croissants that have butter in the formulation
rise at 80-85 degrees F.

b) Do not attempt to proof dough at temperatures above 125

degrees F

¢) Using hot water to fill the water pan will reduce the time
required for the chamber to reach the desired temperature

d) The proofer may be set on any surface and has no clearance or
ventilation requirements.

e) Do not open proofer door unnecessarily; use the window for
observation of food in the chamber. This will maintain the
internal atmosphere necessary for proper development of the
dough and conserve energy.

f) Keep area between door and door frame clean and free of food
particles. An obstruction may prevent the door from closing
completely which will reduce the efficiency of the proofer.

g) Use fresh water in water pan for each use. Stale or stagnant
water will impart undesired odors or flavors to food products.

h) After use, leave door partially open to allow chamber to cool.
Unplug when not in use.

5.15.5 Maintenance for Dough Proofers. Refer to Table 24 for recommended
operator and maintenance personnel procedures
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Table 24
Recommended Operator and Maintenance Personnel
Procedures for Dough Proofers

FREQUENCY OPERATOR PROCEDURE
D Clean and dry water pan and its cover in warm soapy water,
D Clean exterior and door gasket.
W Clean interior.
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
SA Check electrical connections, wiring, and condition of
heating elements.
SA Check calibration of thermostat. Adjust as required.
SA Check operation of control panel lights.
A Tighten or replace loose, missing, or damaged nuts, bolts,
OY ScCrews.
5.15.6 Troubleshooting for Dough Proofers
a) Chamber does not warm when power is turned on.
(1) Defective on/off control.
(2) Defective thermostat.
b) Chamber takes too long to preheat.
(1) Faulty thermostat.
(2) Door not fully closed.
c) Food tastes or smells incorrect.
(1) Water in water pan is not fresh.
(2) Chamber has not been properly cleaned.
d) Chamber exterior very hot to the touch.

(1) Insulation defective.
(2) Fan is not operating properly.
(3) Temperature set too high.
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Section 6: WASHING/CLEAN-UP

6.1 Scope and Maintenance. This section covers a variety of equipment
used to clean up after the work is done. Included are dishwashers, disposals,
grease traps, and conveyors. This handbook is not intended to replace
specific manufacturer’s guidance (e.g., inspecting, testing, lubricating,
adjusting, calibrating, etc.) for specific equipment models; rather, it
provides a common base for developing a comprehensive activity maintenance
program. Follow the maintenance procedures outlined in para. 1.3.

6.2 Safety. Follow the safety guidelines listed below. (Safety
aspects covered in the system’s specifications, but not in the TM, are
included in the maintenance section for that specific equipment system.)

a) Some parts of dishwashers may be hot; be sure machine is cool
before beginning to work.

b) Watch out for sharp blades on disposals.

c) Avoid snags on conveyors.

6.3 Dishwashers

6.3.1 General Description. Dishwashing machines are classified as single
or multiple tank, stationary rack or conveyor type machines. They are
designed to remove physical soil from all surfaces of dishes and utensils and
to sanitize them.

Dishwashing water tanks are provided with either electric, or steam
heat to maintain water temperature. Dishwashing machines are equipped with
safety devices for all parts that present safety hazards. The devices include
cover and guards for moving parts and shockproof controls for protection from

mechanical and alactrical hazarde +a narennnal Racnnitea af alon +-
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role dishwashers play in meeting sanitation standards, the activity medical
officer is responsible for monitoring proper operation and maintenance.

6.3.2 Major Dishwasher Components. Major dishwasher components include
actuator, controls, conveyor, drain assembly, drive mechanism, heat source
(water), motors, pumps, shaft, spray manifolds, thermometer, thermostat, and
water tanks.

regardless of size, provides a wash cycle, rinse cycle and final rinse. The
water tanks of the machine are provided with either electric or steam heat to
maintain water temperature at a minimum of 180 degrees F. The stationary rack
(or door type) machines have a single tank that washes and rinses one rack of
dishes at a time. In conveyor dishwashers, the racks of dishes enter at one
end and are automatically pulled through the machine, washed, and then rinsed
twice before exiting at the other end. This type of dishwasher is sometimes
provided with a prewash unit to remove food waste from the dishes before the

6.3.3 General Oneration for Dichwascher The operation of a dishwasher,
i
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wash section and splash curtains at both ends of the hood. Splash curtains,
baffles, or both will be provided between prewash, wash, and rinse zones to
prevent excessive splash and spray carry over. Dishes move through the
machine supported between pegs or on racks. A blower/dryer, when specified,
may be furnished to provide complete rapid drying. The "fast rack” type of
conveyor system is a continuous operation where dishes in either rack or on
conveyor are pulled through the dishwasher. The items continually run

LHLOVE Ll LLisiiWasiicl 111c Lellle LOMILINal2

+hao
through the dlshwasher until removed.

Other important operational considerations for dishwashers include
water speed and water temperatures Each stage of the

hwash quired to remove
soil and sanitize the dishware and utensils. The volume and speed of the
water affects the degree of soil removal. Therefore, it is important that the
spray arms and nozzles be kept free of obstructions to ensure that dishware

and utensils are exposed to the proper washing and rinsing action. The
dishwashing machines are steam or electrically heated, according to
specifications. Booster heaters will automatically maintain the required
final water rinse temperatures without producing steam either within the
heater or the piping connected to the heater. Both electric and steam heat
excb:ngnrc chn11 be nrnvidpd wi t‘h but not ]_i ited I’O controls and safecy
equipment as follows. water line strainer (and a steam liner for steam),
steam traps (steam-only), pressure relief valve, hot water pressure regulator,

pressure and temperature gages, thermostatically controlled electric solenoid

valve (or thermostatically controlled mechanical valve for steam), high
temperature limit switch, low water cutoff, and electrical contactors. 1In
general, water temperature shall be greater than 110 degrees F for prewasu,
161 degrees F for washing, and 180 degrees F for final rinse for effectiv
washing and sanitizing. Monthly verification of thermometer accuracy is

therefore an important maintenance requirement to be sure that sanitary
standards of the governing National Sanitation Foundation (NSF) Standard
No. 3, Commercial Spray-Type Dishwasher, are met.
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a) Dishwashers provided with steam heat will have steam coils.
The maintenance of this type of heating system is to keep the
controls clean and free of foreign material and steam pressure
between 20 and 45 psi.

b) When checking the operation of the low water cut-off system
with electric heat, do not energize the elements by manually
raising the low water cut-off float. This can cause premature

element failure. Check the manufacturer’s literature for
information on the operation, adjustment, and replacement of
parts if the problem persists.

¢) Where hard water conditions are probable, a deliming program
can prevent the buildup of scale and can also prevent many
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unnecessary service problems. Use care to select USDA approved

descaling agents for food service equipment.
6.3.5 Maintenance for Dishwasher Refer to Table 25 for recommended
operator and maintenance personnel procedures.
6.3.6 Dishwasher Troubleshooting

a) Tank not holding water.
(1) Drain closing improperly.
(2) In multi-tank dishwashers, check to see if curtains are
installed.

(3) Overflow strainer not properly seated. Check O-ring in
drain fitting.
b) Pumps do not start.
(1) Ensure tanks are completely filled.

VY T N N o - <.

(2) Low water cut-off relay dirty or defective.
(3) Loose connection in low water cut-off circuit.
(4) Check if overload heater tripped.

(5) Defective pump motor.
(6) Obstruction or foreign object caught in suction riser or
pump outlet.
c) Leakage at pump.

(1) Worn pump impeller seal.
(2) Worn gasket or O-ring at pump suction or outlet
d) Pocor final rinse spray.
(1) Line strainer clogged or damaged.
(2) Low final rinse flow pressure. Increase if below 15 psi.

Recommended flow pressure is 20 psi. Maximum 25 psi.
(3) Clogged rinse pipe nozzles.
(4) Final rinse actuator control working improperly. Check
micro-switch or adjust actuator as required.

e) No final rinse spray.
(1) Final rinse water line valve closed.
(2) Conveyor may not be turned on

(3) Clogged rinse tubes.
(4) Rinse and fill switch faulty.
(5) Electric solenoid diaphragm or plunger not operating.

f) Conveyor will not run
(1) Power is off; check breaker and fuses.
(2) Slipping or broken belt.
(3) Slipping clutch,
(4) Defective conveyor motor. Measure motor current and

voltage.

(5) Check if conveyor motor overload relay tripped. Reset and
check for jammed conveyor or damage in drive linkage or
seized bearings.
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Table 25
Recommended Operator and Maintenance Personnel
Procedures for Dishwashers

FREQUENCY OPERATOR PROCEDURE

D Clean thoroughly at the end of each washing period.

W Check thermometers and gauges for readings and adjust
controls to proper settings.

M Fill tanks and check for leaks and proper operation of
shut-off, re-activation, and heater safety level valves.
Check proper operation of float switches and solenoid
valve in fill tank.

Q Inspect soap and spray solution feeder lines.

Q Check operation of wash and rinse spray mechanism for
spray coverage and draining. Check and inspect spray
pipe assemblies.

Q Inspect and clean in-line strainer and gasket.

Q Check pressure and temperature readings against
manufacturer reference or, as a minimum, those listed in
paras. 6.3.3 and 6.3.4. Checks shall include pre-wash,
wash, rinse, final rinse and steam (if applicable)
settings, thermostats, and thermometers.

SA Check motors and bearings for overheating by hand touch.

SA Inspect splash curtain for clearance and water tightness.

SA Observe dish conveyor movement and adjust chain if
necessary.

SA Lubricate conveyor drive bearings, bushings, and chain
driver.

SA Check door operation for chain and counterweight
movement, warping, and water tightness. Adjust as
necessary.

SA Check pumps for leakage and obstruction.

SA Grease or oil all shafts with fittings and motors with
manufacturer recommended lubricant.

SA Check and adjust belt tension.

SA Check operation of safety stop, conveyor belt motor, and
clutch and adjust cut-off switch mechanism.

A Check o0il level in motor gear box.
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Table 25 (Continued)
Recommended Operator and Maintenance Personnel
Procedures for Dishwashers

FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
Source (Steam, Electric)
AR(S&E) Descal ishwasher
A(S) Inspect and clean steam strainer.
A(E) Check and tighten electrical connections
A(E) Check and clean scale from heating elements
g) Low or no tank heat

(1) Check for power or blown fuses (electric heat).

(2) Check if low water cut-off relay is energized.

(3) Machine using more water than normal; rinse running
through wash cycle caused by faulty rinse micro switch in
timer.

(4) Check thermostat setting and for faulty
thermostat/thermometer.

(5) Contactor faulty.

(6) Steam pressure below 20 psi (steam heat).

(7) Solenoid valve faulty (steam heat).

{8) Steam trap defective (steam heat).

h) Water leaks from top of door
(1) Spray arms bent or not moving freely
(2) Leaky gasket

i) Machine begins to wash when power switch is turned on without
operating start switch.

(1) Timer motor, micro switch faulty.

(2) Start switch faulty.

(3) Cycle relay faulty

j) Wash motor runs, but machine fails to wash satisfactorily.

(1) Wash water temperature of 150 degrees F to 160 degrees F
is not maintained.

(2) Inadequate or improper detergent being used.

(3) Pump intake strainer is dirty.

(4) Wash tubes not turning.

(4) Final rinse actuator control working improperly. Check
micro-switch or adjum. actuator a&as L“quired.

e) No final rinse spray.

(1) Final rinse water line valve closed.

(2) Conveyor may not be turned on.

(3) Clogged rinse tubes.

(4) Rinse and fill switch faulty.
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(5) Electric solenoid diaphragm or plunger not operating.

f) Conveyor will not run.

(1) Power is off; check breaker and fuses.

(2) Slipping or broken belt.

(3) Slipping clutch.

{4) Defective conveyor motor. Measure moter current and
voltage.

(5) Check if conveyor motor overload relay tripped. Reset and
check for jammed conveyor or damage in drive linkage or
seized bearings.

g) Low or no tank heat.

(1) Check for power or blown fuses (electric heat)

(2) Check if low water cut-off relay is energized.

(3) Machine using more water than normal; rinse running
through wash cycle caused by faulty rinse micro switch in
timer.

(4) Check thermostat setting and for faulty
thermostat/thermometer.

(5) Contactor faulty.

(6) Steam pressure below 20 psi (steam heat)

(7) Solenoid valve faulty (steam heat).

(8) Steam trap defective (steam heat).

h) Water leaks from top of door.

(1) Spray arms bent or not moving freely.

(2) Leaky gasket.

i) Machine begins to wash when power switch is turned on without
operating start switch.

(1) Timer motor, micro switch faulty.

(2) Start switch faulty.

(3) Cycle relay faulty.

j) Wash motor runs, but machine fails to wash satisfactorily.

(1) Wash water temperature of 150 degrees F to 160 degrees F
is not maintained.

(2) Inadequate or improper detergent being used.

(3) Pump intake strainer is dirty.

(4) Wash tubes not turning.

k) None of the automatic functions work (wash, rinse).

(1) Start switch faulty.

(2) Wire connections broken; loose.

(3) Timer rinse or wash micro switch faulty.

1) Vacuum breaker leaks
{1) Limed up, replace disc.
(2) Faulty; replace when the seat is worn.
6.4 Waste Disposals
6.4.1 General Description. Disposals are designed to grind food waste
into tiny pieces that can pass easily through the sewer system These units
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are installed under sink drains so that food can be scraped off dishes and
rinsed down the drain.

6.4.2 Major Disposal Components. Major disposal components are bearings,
blades, disconnect handle, impact bars or blades, motor, on/off switch, rotor,
sizing ring, solenoid, and timer.

6.4.3 General Operation for Waste Disposals. Disposals use cutting
blades or impact bars to grind waste. With cutting blades, the disposal works
like a blender. The blades are attached to a spinning rotor that shreds food
into little bits. These bits are washed into the sewer line by water running
"""" h the disposal. Impact bars, however, are attached to a rotor that
rotates at a higher rate and simply disintegrates the food waste upon impact.
As with cutting blades, disintegrated food is washed away with running water.

6.4.4 Operation Hints for Waste Disposals

a) Best results are produced when food waste is fed into the
disposal in a steady, continuous flow.
b) Always be sure cold water is running into the unit during

AT Attt A

operacion.

c) Do not insert metal, wood, cloth, plastic, string (floor mops),
cellophane, rubber bands, grease, or polyethylene materials
into the disposal; these items may cause damage to the grinding
chamber, burn out the motor, or block sewer lines.

d) 1In regular use, wearing of the working parts of the disposal is
to be expected. As gradual wear occurs, the solid particles
passing into the waste line will grow increasingly larger, and
stoppage may result. Weekly clean-out and checkup is
recommended to keep waste line stoppage to a minimum.

6.4.5 Maintenance for Waste Disposals. Refer to Table 26 for recommended
operator and maintenance personnel procedures. CAUTION: Always ensure power
to the unit is turned off at the breaker before working inside disposals.

6.4.6 Waste Disposal Troubleshooting

a) Motor hums, but rotor does not turn normally.
(1) Unit jammed.
b) Motor will not start.
(1) Check circuit fuse or breaker.
(2) Overload protection tripped.
(3) If magnetic starter is used, defective starter coil.
(4) If manual starter is used, defective heater.
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Table 26

Recommended Operator and Maintenance Personnel Procedures for Waste Disposals

FREQUENCY OPERATOR PROCEDURE
D Listen for abnormal noise in motor bearings.
W Check for leaks to drain connection; tighten if required.
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
M Check for free movement of rotor; make sure there is no
binding.
M Check motor and associated wiring for moisture.
M Inspect leading edges of impact bars or cutting blades for
wear.
M Inspect spacing between outer edge of rotor and inner
diameter and sizing ring.
SA Check motor brushes and starter.

c)

(="
~—

e)

)

g)

h)

Water supply insufficient.
(1) Low water pressure.
(2) Water supply line is smaller than manufacturer’s

ramammandariAan all 1/ inrh)
LTCLviiilicliivua cavii \UDUGLL] J/ 4UCrl ) .
When "STOP" button is pushed, motor stops but water continues

to flow.

(1) Dirty or defective solenoid.

(2) Faulty shut-off valve ahead of solenoid.

When "START" button is pressed, motor starts but water does not
flow.

(1) Shut-off valve ahead of the solenoid is turned off.
(2) Solenoid coil burned out.

VL) 20221010 ¢ pRllied

Odor coming from unit.

(1) Food particles have probably remained in unit and
decomposed.

Waste line stoppage.
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(1) The food may not be ge

tting completely ground. The
oenaring hatwn +r1mn ovindineg ramnanante chall ha ahaAann+
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1/64 inch to allow only the tiniest of waste solids to

stoppage may result.

Disposal grinds too slowly.

(1) Insufficient water flow.

(2) Improper amount or type of waste material put into
disposal.

(3) Flyweight on flywheel broken or shredder ring dull



TEBHNHBALLJBQAQY

MIL-HDBK-1119

i) Disposal is noisy.
(1) Foreign object in disposal.
(2) Loose mounting screws.
(3) Broken flyweight or flywheel.

(4) Motor defective.

6.5 Conveyors
6.5.1 General Description. Conveyors are most commonly used to transport

soiled dishes to the dishwasher or to assemble patient trays in hospitals.
Conveyors are made of slats that are composed of very durable, high strength
plastic or 'ﬁ‘y’l\‘)'ﬁ. Slatted conveyors make it easier to Lt:pj.cu,t: udmdgeu parts
and to curve the track. Occasionally, conveyors are made of a continuous belt
of a flexible synthetic fabric. These are used for straight pieces of track,

and are not as common as slats. This section deals with slatted conveyors.

6.5.2 Major Conveyor Components. Major conveyor components include drive
chain, drive shaft and bearings, motor, potentiometer, slats, sprocket gears,
washbox, and the components shown on Figure 15.

6.5.3 Gener e

drive chain. The whole conveyor system is powered by a small DC motor,
usually 1/2 to 1 HP, depending on size and length of conveyor. This motor
drives a shaft with bearings on both ends, which then turns a sprocket gear.
The teeth on the sprocket gear grab the drive chain between links and pull it
along. There is a sprocket gear at each end of the conveyor system to pull
the chain from top to bottom at one end and from bottom to top at the other.

n +1 A Tha ~Annratra 0 o oovioao ~AF
v LLULL. ine uuuvc]uL 1> a dTiritcd UL

1%
o]

The conveyor system is a long, shallow stainless steel trough. In
the middle of thig treugh ic a2 depresgsion desgsigoned to heold the drive ch

ain
il e elaT uvrA.vuua.v;s LTS gk cnain.

The slat trunk and drive chain fit into this groove such that the tops of the
slats are about even with the floor of the trough. At the end where the slats
and chain go around the sprocket, there is a return track. This generally
consists of two angles hung from the bottom of the trough. The flanged lip of
the bottom of the slat rides on this. In some cases, the return track is a
series of rollers on which the top of the slats would ride.
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Figure 15
Major Conveyor Components
.5.4 Operation Hints for Conveyors
a) To facilitate lubrication in hard-to-reach places, an extension
tube to the grease point is recommended
b) Load items on the conveyor centered over the drive chain. This
prevents the slats from leaning into and wearing out the
trough

c) Make sure the trough is well drained.
d) Ensure that chain guards, housing doors, and skirting panels

bodily injury to operating personnel.

e) Turn conveyor circuit breaker off when performing maintenance
on equipment. Since equipment acts as a conductor of
electricity, respect all grounding and bonding codes.

f) When inspecting operation of conveyor, keep away from
sprockets, chains, motors, etc. Never place your hands where
you cannot see them. Do not place hands anywhere in the chain
drive area.

3 ~ e eale mee P —
icC I

g) Lubricate conveyor cha only when equipment is stopped but
just prior to start-up Lubrication is best applied at a point
where the belt moves away from the nearest sprocket.

h) Limit switches supplied with equipment are there for specific
purposes such as safety, tray control, wear prevention, etc.
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Circumventing the operation of these switches can cause
personal injury and conveyor damage. Do not block limit
switches with an object in order to stop conveyor.
i) Conveyor wiring will not withstand direct hosing down of
electrical parts. Hosing down is dangerous, and it will cause
i

cnvtrava Aarmas~s S - P Uy Ty
SCvVelLce udllld.s&;' L Llle cqu Pmellb.

j) VWhen the conveyor is off, rotating the motor by hand can cause
damage to electrical controls if the motor leads remain

attached.

k) Failure to replace missing belt slats on the conveyor chain can
cause the belt to fall out of the track with possible bodily
harm and damage to the equipment

1) Do not use detergent or disinfectants containing chlorine,
ammonia or iodine on the caddy, plastic conveyor parts, or any
like material. Use of these chemicals will cause serious
deterlor tion of plastic parts, most importantly the belt

m) Do not spray water directly onto motor. Motors are
splash-proof but not waterproof.

n) Do not permit materials to clog drains.

o) Drive chain is generally kept with a slight slack, since a
tight chain may cause bearing to fail.

P) Improper slack left in tbe drive chain will give the chain a
chance to "climb" the drive sprocket of the gear reducer, thus
creating a jam that may damage the gear reducer, the motor, and
the base.

6.5.5 Maintenance for Conveyors. Refer to Table 27 for recommended
operator and maintenance personnel procedures

6.5.6 Troubleshooting for Convevors

a) Motor will not run.
(1) Power off.
(2) Limit switch activated.

(3) Brushes worn.
(4) Water-damaged component.
(5) Object jammed in belt.

(6) Frozen bearings.
(7) Drive chain jam.
(8) Controller defective.
(9) Torque too low.
b) Motor runs; belt does not.

b
{1) Belt sprocket misaligned
(2) Defective gear box.
(3) Torque too low.
(4) Key out of drive shaft.
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Table 27
Recommended Operator and Maintenance Personnel Procedures for Conveyors

FREQUENCY OPERATOR PROCEDURE
D Wipe soil and food particles off slats and clean out
trough.
D Check wash box for clogged spray nozzles.
iV 4 T m e . o Ao oo 1 £_ al e . S Y
M inspect return tracks ror thin, worn spots.
AR Look for and repair worn spots in trough.
FREQUENCY MAINTENANGE PERSONNEL PROCEDURE
AR

Replace missing or damaged slats immediately to prevent
extreme damage to conveyor.

Bi-W Visually check belt and chain for signs of wear.
M Change oil after the first month of operation
M Check return track for wear, sediment build-up, and
alignment.
Q Check oil. Add as needed.
SA Check alignment or tracking of the belt
SA Lubricate chain.
SA Check sprockets; align and tighten set screws,
SA Lubricate bearings on shaft.
A Check set screw on bearings.
A Check carbon brushes
A Change oil
~\ Mot nae amcsamcr 3 oamde o b d em i oo
C) FIOLOL Lulls lnLermitientliry.
(1) Control erratie
(1) Control erratic.
(2) Loose wire connection.
d) Feet break off belt slats.

(1) Sprockets are too high or too low.
e) Belt does not run smoothly.
(1) Belt needs lubrication.

1.

elt slack excessive.
r

in h : <1
ve chain has excessive slac
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(4) Object in belt track.
(5) Turn material worn.
f) Belts jam on return.

(1) Worn return guides
(2) Return guides out of alignment.
g) Belt falls out of return track.
(1) Worn return track.
(2) Misaligned return track.
(3) Slats missing from belt chain.
h) Noisy belt travel.
(1) Lack of lubrication on belt chain.
6.6 Grease Traps
6.6.1 General Description. Grease traps are used to remove grease, fats,

food particles, and other unsoluable materials from wastewater before they
enter the main sewer. Figure 16 illustrates typical grease traps.

rom the

Fh

nto the grease trap
1.

(=4

6.6.3 Maintenance. Because of their simple design, grease traps require
minimal maintenance. Clean and flush them weekly. If the kitchen is not
equipped with a disposal, daily cleanlng is recommended. Large galley

operations may also require daily cleaning of the grease trap. Cleaning is
done by removing the cover and suctioning or scooping out the grease and food
particles. The trap can then be flushed with clean water. If the trap backs
up, use normal procedures for unclogging pipes

(@]
~J



TECHNICAL LIBRARY

MIL-HDBK-1119

£8P

Cleanout
Cover

N1 s

U
8

PLAN
(TOP REMOVED)

Figure 16
Typical Grease Traps

88




TEGHNICAI_ LIBRAQY

Section 7: REFRIGERATION

7.1 Scope and Maintenance. This section covers refrigeration and
freezer units. Although written primarily for commercial refrigerator
systems, reference the maintenance and troubleshooting sections for any

equipment with a refrigeration unit. This handbook is not intended to replace
specific manufacturer’s guidance (e.g., inspecting, testing, lubricating,
adiusting calibratine etc. Y for genecifir aanninmant mndale rathar i+
aldje=t21l5, = llallil ST/ AVA SPpTLLisial TYRLPpMITLIL WVUTLAS, 14QuuTi, iu
provides a common base for develoulnz a comprehensive activity maintenance
program. Follow the maintenance concepts outlined in para. 1.3
7.2 Refrigerators
7.2.1 General Description. Commercial refrig tion and freezer units
come in a variety of models and sizes. They can accommodate many different
uses in product nrpnararion di n1nv and ctorace The larcecst refricerators
S product preparation , display, and storage, 1e largest refrigerators
and freezers are the room-sized walk in refrigeration systems. Walk-ins are

used to store mass quantities of food and large, bulky items (e.g., boxes of
frozen food, carcass meats). Walk-ins may be provided with shelves and/or
meat racks. Food products may be stored for prolonged periods of time in
walk-ins.

Upright refrigeration systems, on the other hand, are mainly used
for the temporary storage of limited food quantities near preparation,
assembly, and serving areas Upright refrigeration systems include reach-in,
roll-in, under-counter, and display models

Reach-in refrigerators and freezers provide shelf or pan-slide
orage. They are generally used for storing prepared or portioned foods and

)

st
food ingredients for work areas. They are available in one-, two-, and
+1h
v

Roll-in refrigerators and freezers are also designed For mohi
cart storage. They allow easy transfer and storage of large food g i
In addition, they can be used to move food from walk-ins to temporary storage

areas. They are available in one-, two-, and three-section capacities.

Undercounter refrigerators or freezers are designed for
installation under preparation, assembly, and serving counters. They keep
ingredients immediately available and fresh under safe temporary sterage
temperatures They are also available in one-, two-, and three-section

access to short-order items. Griddl ands are usually installed under fryers
and griddles for storage. They also are available in one-, two-, and
three-section capacities.
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Display refrigerators and freezers have slidin
doors and provide safe temporary storage and viewing of p
as salads and desserts. They are usually located in self-s c

Cabinets are available as full upright models, wall-mounted units, or

countertop cabinets.

2.2 Major Refrigerator Components. Major refrigerator components are
inet, condenser, compressor, 1
r -

netering device, and thermostat.

7.2.3 General Operation. The basic refrigeration process deals wit

removing of heat and malntalnlng a chilled temperature. Regardless of the
large variety of refrigeration units and features on the market, they all
involve the same process of heat transfer by using evaporators, refrigerant, a
compressor, and a condenser.

ii

7.2.4 Operation Hints for

L. v il ziaaa

a) Place refrigeration unit in a well-ventilated area. Ensure
that room temperature is either below 110 degrees F or above 45
degrees F.

b) Set temperature control at optimum temperature to avoid thawing

or freezing. Avoid frequent changing of thermostat setting.

c) Do not allow excessive frost to build up in freezer. This

tends to decrease efficiency.
d) Load refrigerator so that food does not cover air vents.

7.2.5 Maintenance for Refrigerators. Refer to Table 28 for recommended
operator and maintenance personnel procedures.

a) Refrigerated cabinet temperature too high.
(1) Shortage of refrigerant or leak in system.
(2) Restricted capillary tube, strainer, or dryer.
(3) Control setting too high.
(4) Capillary tube partially restricted.

(5) Evaporator frozen.

(6) Inefficient compressor.
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Table 28
Recommended Operator and Maintenance Personnel
Procedures for Refrigerators

FREQUENCY OPERATOR PROCEDURE

D Clean the exterior of refrigerators, display cases,
freezers, and under-counter models.
Sweep and mop walk-in refrigerator floors daily.

W Clean the interior of refrigerators, display cases,
freezers, and under-counter models.

Q Defrost frozen-food storage cabinets not equipped with
automatic defrost,

SA Remove all food, clean and sanitize walk-in refrigerators
and freezers.

FREQUENCY MAINTENANCE PERSONNEL PROCEDURE

M Blow down/clean condenser, hand clean compressor with
cloth.

Q Check temperature inside refrigerator and calibrate
thermostat as required.

Q Visually check piping and valves for refrigerant leaks.

Q Check motor and motor bearings for overheating.

SA Lubricate motor bearings.

SA Check door gasket for proper sealing.

SA Clean ventilation grilles, etc. of dust build-up.

SA Visually check and lubricate door hinges.
For display cases/freezers, reach-in boxes (upright and
chest types), do the following PM in addition to those
identified above.

Q Visually check for water and oil leaks.

SA Clean and lubricate evaporator fan and motor.

SA Inspect evaporator drain for proper operation.

A Check compressor and condenser for proper operation.
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Table 28 (Continued)
Recommended perator and Maintenance Personnei

FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
A Clean, prime and paint any corroded areas.
A Check refrigerator piping for damaged or missing
insulation.
A Inspect electrical controls for burned or loose contacts,

burned insulation, and loose connections.

AR Inspect evaporator for dirt and/or ice buildup.
In addition to the above, do the following for chill boxes
freezers, walk-in boxes and freezer combinations
b) Freezer compartment warm.
(1) Thermostat set too high.
(2) Bad thermostat.
(3) Freezer fan motor not running.

(4) Evaporator iced up.

(5) Light stays on.

(6) Freezer door gaskets not sealing.

(7) Freezer compartment door switch erratic.
(8) Defective automatic defrost control.

(9) Defrost valve solenoid burned out.

~ At L PPN P B
(10) Restricted hot gas bypass line.
c) Loose wire at automatic defrost contrel or sclencid valve

(1) Excessive freezer compartment load.
(2) Drain trough heater burner out.
(3) Abnormally low room temperature.
(4) Packages blocking air distribution.
d) Inoperative defrost circuit.
(1) Defrost timer motor inoperative.
(2) 1Inoperative defrost heater.
(3) Faulty defrost limiter.
e) Refrigerator has odors.
(1) Dirty drain pan.
(2) Clogged drains.
f) Compressor falls to start (no hum).

71N D
\i1) r
(2) D
\ 7/

(3) Fuse blown
(4) Burned-out compressor motor.
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(5) 1Inoperative motor starter.
(6) Control circuit open.
(a)0il failure control.
(b)Overload protection tripped.
(c)Thermostat setting too high.
(d)Low-pressure control open.
(e)High-pressure control open.
(7) Loose wiring.
g) Compressor will not start (hums and trips overload protector).
(1) Low voltage to unit.
(2) Bad starting capacitor.
(3) Starting relay open.
(4) Burned-out compressor motor.
(5) Mechanical problems in compressor.
(6) Liquid refrigerant in compressor crankcase.
(7) Bad running capacitor.
(8) Unequalized pressures on PDC motor.
h) Compressor will run, but remains on start winding.
(1) Low voltage to unit.
(2) Starting relay does not open.
(3) Bad running capacitor.
(4) High discharge pressure.
(5) Open or shorted motor winding.
(6) Mechanical trouble in compressor.
(7) Defective overload protector.
i) Compressor starts and runs, but has short cycles.
(1) Defective overload protector.
(2) Low voltage to unit.
(3) Defective run capacitor.
(4) High discharge pressure.
(5) Suction pressure too low or too high.
(6) Compressor too hot.
(7) Shorted motor winding.
(8) Dirty or iced evaporator.
(9) High pressure or low pressure control differential set too
close.
(10) Condenser water regulating valve inoperative.
(11) Condenser water temperature too high.
(12) Erratic thermostat.
j) Unit operates excessively.
(1) Short of refrigerant.
(2) Thermostat contacts fail to open.
(3) Excessive load.
(4) Evaporator coil iced.
(5) Restriction in refrigerant system.
(6) Dirty condenser.
(7) Restricted air over evaporator.
(8) 1Inefficient compressor.
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Traps in hot gas and/or suction lines.
Refrigerant velocity too low in risers.
Shortage of refrigerant.

Liquid refrigerant flooding back to compressor.
Gas-o0il ratio low.

Plugged expansion valve or strainer
Compressor short cycling.

Superheat too high at compressor suction.
ressor noisy.

Lack of compressor oil.

Tubing rattles.

Mounting loose.

0il slugging.

Refrigerant flooding compressor.

Dry or scored shaft seal

Internal parts of compressor broken or worn
Compressor drive coupling loose

low on capa01ty.
Ice or dirt on evaporator.
Expansion valve stuck or dirty.

Improper TXV superheat adjustment.
Wrong size expansion valve.

Excessive pressure drop in evaporator.
Clogged strainer.

Liquid flashing in liquid line.
ion line frosted or sweating.
Superheat setting too low.

a o
Overcharge of ref
uid line frosted or
Restricted dryer or strainer

Liquid line shut-off valve partially closed.

liquid line.

Expansion valve open too wide.
Refrigerant shortage.

car ratlo Annl & Aan it - 3 P k4
iseY C0iiS COOL winéen unic 1is vpcraci

rigerant overcharge.

Inefficient compressor.

in vacuum, exhibited by frost on expansion valve
Ice plugging expansion valve orifice.

Expansion valve strainer plugged.
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Unit in too hot location.
Water-cooled condenser plugged.
Condenser water too warm.
Cooling water shut off.

t) Low head pressure.

(1)
(2)
(3)
(4)
(5)
u) High
(L)
(2)
(3)
(4)
(3)

Shortage of refrigerant.

Cold unit location.

Cold condenser water.
Inefficient compressor valves.

Leaky oil return valve in oil separator.

suction pressure.

Evaporator overloaded.

Expansion valve stuck open.
Expansion valve too large.

Leaking compressor suction valves.
Evaporator too large.

v) Low suction pressure.

(L
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9
w) Loss
(1)
(2)
(3)

Shortage of refrigerant.
Evaporator underloaded.

Liquid line strainer clogged.
Plugged expansion valve.

Lost charge on TXV power assembly.
Space temperature too low.
Expansion valve too small.

Excessive pressure drop through evaporator.

Oversized compressor.

of compressor oil pressure.
Loss of compressor oil.
Malfunction oil pump.

0il pump inlet screen plugged.

x) Starting relay burned out.

(1)
(2)
(3)
(4)
(5)
(6)
(7)

Compressor short cycling.
Improper relay mounting.
Relay vibrating.

Wrong relay.

Wrong running capacitor.
Excessive line voltage.
Low line voltage.

y) Starting relay contacts stuck,

(1)
(2)

Unit short cycling.
Bad bleed resistor.

z) Starting capacitors burned out.

(1)
(2)
(3)
(4)

Compressor short cycling.

Prolonged operation on starting winding.

Sticking relay contacts.
Wrong capacitor.

aa) Running capacitors burned out.

(1)

Excessive line voltage.
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Wrong capacitor.
Light compressor load.

Evaporator freezes but defrosts while unit is running.

-~ t:'j ~~
'
- B N

iuerator remaing in t

ture in system.
+ 1 i,0d avar
i P S .I.\oCU vvel .

defrost control erratic or inonerative

c defrost control erratic inoperative.
Automatlc defrost control improperly wired.
Defective defrost control thermal element.
Improperly installed control thermal element.
Defrost control termination point too low.
Defrost valve solenoid burned out.

Defrost valve stuck closed.

Restricted hot gas hvnnqq line.

Inoperative freezer compartment door switch.
Inoperative freezer compartment fan.

Freezer defrost element burned out.

c
—omati

Freezer compartment drain trough or drain panheater burned

out.
AAAAAAAAAAAAAA

) A BV Aan
LdiTTLTL bUlllyﬂL \-lllcl.l.l- UulLa
the

Defrost control incorrect y w1red

Automatic defrost control inoperative.

Defrost control termination point too high.

Defrost solenoid valve stuck open.

Room temperature too low (beiow 55 degrees F or 12.8
degrees C).

Water collects in bottom of nfr{uprgrnr/Frapvpr

(L)
(2)
(3)
(4)
(5)

€D
\Vv/

(7)
(8)

Drain tube plugged.
Drain tube frozen.
Split drain trough.
Water leakage between trough and cabinet liner.

Fresh food compartment liner warped.
Evaporator baffle not properly installed.
Humidiplate not adjusted properly

Door gasket not sealing properly.

Condensation on outside of cabinet.

(1)
(2)

(3)
(4)

Door gaskets leaking
Mullion heater burned out.
Wire loose to mulliion heater.

Abnormally high humidity.
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Section 8: MISCELLANEOUS EQUIPMENT

8.1 Scope and Maintenance This section covers miscellaneous equipment
+hat wrne averliidaAd Fram Aathayvy cont+3Anc Bratsirnmant 1in~rliidae otnam +ahlaas £+
Litlat wao CTALLUUTU 11Ul ULLIElL STtuLuLlulls l.;l.iu.l.y JlclilL Ll lUudeS SLcaua cauvilico, ial
filters, ice cream machines, and ventilation and fire suppression equipment.
Follow the maintenance concepts outlined in para. 1.3.

8.2 Steam Tables

8.2.1 General Description for Steam Tables. Steam tables are for keeping
food hot while on a serving line. A water pan, topped by a frame to hold pans
of food, is filled to the proper level (about 7 inches) with hot water and
brought to 185 to 200 degrees F. Food trays can be placed in the frame above
the water. Hot steam then surrounds the trays, keeping food hot 15 to 30
minutes. Steam tables may be gas or electric.

8.2.2 Major Steam Table Components. Major steam table components include
control switch, drain valve, frame, heating element, overflow drain, P-trap,
strainer, temperature control, thermostat, water pan, and water supply
(ontional)

(optional)

8.2.3 General Operation for Steam Tables. Steam tables provide a moist,

uniform heat to the bottom of a serving tray. Water is heated either by an
electric coil in the water or a gas or electric burner below the water. Allow
the water to steam but never to boil. When the serving tray is placed in the

frame above the water, a seal is formed, and hot steam surrounds the pan.
1Tat+nar+ Avra o +han mademtaloand A meecra— = LaldVTleoie A Liivacndom o EanA
wdielr LCVQ:A. 45 Lliiell illdailitalilel LU plievelu UULLLIIB aliu l)uLllLllB Ul. L000U.,
8.2.4 Operation Hints for Steam Tables

a) Temperature higher than 200 degrees F will dry food more
quickly and wastes both fuel and food.
b) Wait until water is correct temperature before putting in pans

Qu
[y
o)

£ £ P
OL 100 water parn.
) No not overlaad faoad nan AdAn nat laave in tha ctaam t+ahla +an
-~/ v LIV o VvVCilAivau LAVUG Pall’ wv LIV dcaveo 451 (ST 8 43 2 LT aiu Lauvic [SAVAS )
long
1 g.

d) After serving, turn off heating elements, drain water pan, and
thoroughly clean pan of food particles and sediment. Do not
use steel wool. Use brush with cleaning powders. After
cleaning, refill water pan (to reduce corrosion of heating

elements).
8.2.5 Maintenance for Steam Tables. Refer to Table 29 for recommended
operator and maintenance sonnel procedures. On gas burner operated units,

S
Ice per
see para. 5.4.1 for gas appliance malntenance procedures For gas steam
tables, refer to Section 5.4
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Table 29
Recommended Operator and Maintenance Personnel
Procedures for Steam Tables

FREQUENCY OPERATOR PROCEDURE
D Drain/replace water.
D Clean exterior.
M De-lime submerged heating/element.
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
SA Inspect water compartment, steam coil, valves, and piping for
leaks
SA On direct connected steam units, check and clean steam trap and
strainer
SA On direct connected steam units, check operation of pressure

regulating valve and gauge.

SA Check thermostat and temperature gauge; calibrate thermostat if
necessary.
A On electrically operated units, check insulators, connections,

and wiring; tighten connections.

po-d
Q

heck condition of covers and receptacles.

8.2.6 Troubleshooting for Steam Tables

a) Water does not heat.
{(1) The thermostat is defecti
(2) Heating element is defec
(3) Too much water in pan.
(4) Fuse is blown.

b) Water boils when thermostat is set low.
(1) The thermostat is defective.
(2) Not enough water in pan.

ve.

i
tive.

8.3 Fat Filters
8.3.1 General Description. A fat filter is designed to suction fat or

0oil from a fryer, filter it, and pump it back into the fryer. This process

keeps fat or oil clean of contaminants, minimizing fat upkeep and replacement.
8.3.2 Major F
filter components.

o+
at
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Figure 17
Major Fat Filter Components

General Operation for Fat Filters. Fryer fat is transferred from

¥ tanks to the filter storage drum. After the fryer is cleaned, the
oil is filtered and transferred back into the cooking tank.

Operation Hints for Fat Filters

a) While transferring oil from the cooking vat to the filter,
place the nozzle in cooking oil approximately 2 inches. This

will keep solids from clogging the nozzle tip.
b) Never run water or other corrosive liquids through the fat
filter

d) Remove filter cartridge only if replacement is necessary. If
cartridge does not need replacing, do not remove and re-insert
as this will lessen its efficiency.

\O
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8.3.5 Maintenance for Fat Filters.
operator and maintenance personnel procedures.

le

3
Recommended Operator and Maintenance Personnel
F

Procedures for Fat Filters

Refer to Table 30 for recommended

FREQUENCY OPERATOR PROCEDURE
D Inspect filter for replacement.
D Clean storage drum
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
W Clean system per manufacturer’s requirements.
8.3.6 Troubleshooting for Fat Filters
a) Fat filter does not start,
(1) Circuit breaker may be off.
(2) Pump may be jammed.
(3) Solid fat clogged in valve assembly.
(4) Motor burned out.
b) Fat filter wiil not fill.
(1) Excessive temperature above 250 degrees F
(2) Drain cock open.
(3) Loose hose connection.
(4) Belt loose or broken.
(5) Fill-filter switch not working.

c) O0il not filling over cartridge;
cartridge (gurgling noise).

(L) Valve assemuly jammed; b
1

d) Fat filter Tiltering.
(1) Fllter cartrldze clogged.
(2) Drain cock open.
(3) Loose hose connection.

e) Fat filter leaks at bottom.

(1) Bad O-rings in valve assembly.
8.4 Soft Ice Cream Machines
8.4.1 General Description for Soft Ice Cream Machines.

equipment dispenses a soft ice cream product for cones,

dessert items.

'—l
o
()

coming up from beneath

This type of
milkshakes,
The mix is put into the mix tank, where it is properly mixed.
It is then pumped into the freezing cylinder under pressure.

and other

The product is
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then drawn from the freezing cylinder through the dispensing head. The soft
ice cream machine is provided with a compressor to control the temperature of
the mix and a beater or dasher motor to properly mix the product.

8.4.2 Major Soft Ice Cream Machine Components. Major soft ice cream
machine components include control switch, freezing cylinder, injection pump,
mix tank, mixer/beater, motor overload switch, pressure gauge, refrigeration
system, thermostat, water drain, and water supply.

8.4.3 General Operation for Soft Ice Cream Machines. The mechanical
function of the refrigeration system becomes almost insignificant when
considering the importance of the mix to the finished product. The chemistry

and composition of mixes will vary from area to area and season to season.
This will reflect changes in the product appearance and, in some instances, in
product taste. Mixes are most commonly used in fresh liquid form; however,
they are available in powdered, canned, or frozen forms. The basic formulas
for the mix of the soft ice cream machine are the same, the only variation
being the quantity of the ingredients used. Operate the machine in the
temperature range suggested by the manufacturer, and consult the mix supplier
regarding a possible change in formula so that the desired consistency is
achieved within the temperature range.

8.4.4 Operation Hints for Soft Ice Cream Machines

a) Ensure that units are well ventilated. Recommend 20-inch space
to the rear, especially on air-cooled units.

b) Ensure that water-cooled units have a strainer and shut-off
valve in the water-supply line. Also ensure that the supply
line has an expandable loop to ease moving the unit for
servicing.

c) 1If the unit is provided with a wash kit, be sure it has a drain
line separate from the condenser cooling water drain.

d) 1If the temperature setting is changed, allow 20 to 30 minutes
for unit to stabilize at new temperature.

e) Operate the unit within the temperature range recommended by
the manufacturer.

f) Long running cycles, when no product is being drawn, can cause
damage.

8.4.5 Maintenance for Soft Ice Cream Machines. Refer to Table 31 for
recommended operator and maintenance personnel procedures.
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Table 31
Recommended Operator and Maintenance Personnel
Procedures for Soft Ice Cream Machines

FREQUENCY OPERATOR PROCEDURE
D Clean and sanitize machine.
D Lubricate per manufacturer’s recommendation.
M Check for loose electrical connections.
M Check water supply strainer and clean.
Q Clean condenser on air-cooled machines.
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
SA Check tension on belts.
SA Check refrigerant level.
A Lubricate compressor motor and bearing.
8.4.6 Troubleshooting for Soft Ice Cream Machines

a) Unit will not operate.
(1) Blown fuse or tripped breaker.
(2) Motor overload switch tripped.
(3) Check for loose connection.

Compressor starts and stops intermittently

wLIMpPILICSSOL QUL SLUPs alivCan i J .
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(1) Dirt or lint on condenser fins.
(2) Check water flow on water-cooled units and supply shut-off
valve.
(3) Pressure control setting.
c) Long runnlng cycle.
{1) Not emnough mix
(2) No mix in tan

\</ A Al L&l

(3) Micro switch not set properly or defective.

(4) Too much air in freezing cylinder.

(5) Mix in freezing cylinder is very heavy.

(6) Malfunction in some part of refrigeration unit.
d) Excessive vibration of unit.

(1) Unit is not level.

(2) Relt tension not proper
(Z) pbelt tension not proper.

(3) Pulleys out of line or loose.
(4) Compressor damaged.

e) Pitting or discoloration of parts.
(1) Improper cleaning of machine.
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2) Improper cleaning or sanitizing agents.
3) Unit assembled while still wet.
ro 4
L

th
~
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uuc e UL L A DPULLCU.

i s old.
(2) Unit not properly cleaned/sanitized.
(3) Refrigeration not working.

g) Beater or dasher motor does not start when dispensing head is

W
"
N
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pulled.
(1) Micro switch defective
h) High bacteria count in mix or product.

(1) Improper cleaning and/or sanitizing of parts

(2) Unsterilized container used to transfer mix to unit
8.5 Ventilation
8.5.1 General Description for Ventilation. Ventilation systems are
required for galleys. Central ventilation equipment carries off excess heat
and cooking odors generated in the normal cooking process The cooking
process will increase ambient room temperature to incompatible levels for
galley personnel, and excess heat must be carried off as it is generated.
Central overhead ventilating systems or exhaust fans will perform this task.

Certain cooking devices such as broilers, char-broilers, grllls, and some
fryers require specific ventilation systems for each unit to remove oil fumes,
dust, smoke, and odors.

8.5.2 Major Ventijlation System Components. Major ventilation system

components include automatic cleaning unit, control switch, damper control,
detergent feed system, exhaust fan motor, filter, fuses, grease collecting
gutter, solenoi valve thermostat, and time delay relay. (Refer to Figure
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Figure 18
Major Ventilation System Components

8.5.3 General Operation for Ventilation Systems. Galley ventilation
systems include the building supply/exhaust system and may have appliance
ventilator hoods and/or canopy hoods. The galley air supply is usually set at
90 to 95 percent of the exhaust air to create a negative pressure which keeps

odors and smoke from permeating into other building areas. A ventilator is
designed to remove combustion gases, heat, grease, dust, lint, and odors
generated from the cooking equipment. Grease, dust, and lint are extracted
from the air stream as it passes through a grease filter in the ventilator.

’-‘-\n‘v nagce thratich +tha matal caraan Tha nart+islacs ara
tiey pass UTnriCugn the metai screen. i€ parcicies are

collected into a grease collecting gutter at the bottom of the ventilator and

remain out of the air stream until removed by frequent cleaning. Caution must
be taken in the care and cleaning of these ventilation systems due to the high
content of o0il in cooking by-products such as steam and smoke. Cleanliness of
ventilation systems is paramount in effective fire prevention. Some canopies

and ventilation hoods are equipped with automatic cleaning systems with
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grease vapors

UI

104




TEDHN]BAL LIBR’AQYl

TAEROSP C

MIL-HDBK-1119

8.5.4 Operation Hints for Ventilation Systems. Cleanliness is the most
important factor in the operation of ventilation systems. Accumulated dust
nd grease, combined with the heat generated by the cooking equipment serviced

by ventilators, make these systems petential fire hazards. Proper and
frequent cleanlng will minimize this possibility,

==

8.5.5 Maintenance for Ventilation Systems. Refer to Table 32 for
recommended operator and maintenance personnel procedures.

Recommended Operator and Maintenance Personnel
Procedures for Ventilation Svstems

FREQUENCY OPERATOR PROCEDURE

D Check de tergent level in tank of ventilation systems with

W For a ventilation system with an automatic cleaner, inspect
the interior of hood/ducts for cleanliness. If not clean,
remove and clean nozzle orifice. If cleaning is not

utomatic, clean interior of hood with degreasing agent.

W Clean grease collecting gutter.
FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
Q Clean spray nozzles.
SA Visually check operation of exhaust blower.
SA Check detergent system fittings and tighten if necessary.
SA Clean detergent tank.
SA Clean foot valve.
SA Check blower for belt tightness, belt alignment, belt frays or
breaks, and oiling of necessary moving parts.

Inspect blades on blower for debris.,

Lubricate bearings of exhaust blower motor.

8.5.6 Troubleshooting for Ventilation Systems. The following information

Covers areas other than the ventilator itself and will help determlne the
problems with the system.

o
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Ventilator is not exhausting properly.

(1) Air velocity through entry slot is below manufacturers’
recommendations (1000 to 2000 feet per minute).
a. Improper blower rotation.
b. Broken or slipping belt.
c. Improper size blower (not delivering nameplate

rating).

Blower discharge system defective.

(1) Ensure that no other exhaust system is tied into the
ventilator exhaust system.

(2) A screen or restriction over the discharge.

(3) The discharge is directed downward onto the roof, damping
flow.

Exhaust blower does not function when "START" button pushed.

(1) No main power.

(2) Exhaust control and cleaning station fuse blown.

(3) Ensure that ventilator plunger arms is "RESET".

(4) Mechanical malfunction in the interior of the damper
control switch.

(5) The blower switch not being pushed all the way in by the
plunger arm.

(6) Overload protectors within the magnetic starter switch
have actuated.

(7) Defective wire or contactor.

Water continues to flow after thermostats have electrically

activated the fire protection system and will not automatically

shut off.

(1) Remote fire switch toggle not returned to "NORMAL"
position.

(2) Open thermostats frozen closed because of excessive heat.

(3) Solenoid valve stuck open.

(4) Exhaust control and cleaning station timer set at the
maximum time cycle.

(5) Defective wiring or contactor.

Ventilator not cleaning properly.

(1) Clogged nozzles; clean water line strainer.

(2) Water supply secured.

(3) Empty detergent tank.

(4) Low water pressure (range is 40 to 80 psi).

(5) Low water temperature (temperature range is between 140
and 180 degrees F).

Water continues to run after end of cleaning cycle.

(1) Defective timer.

(2) Defective solenoid valve.

(3) Check wiring.

The blower and the hot water continue after the "STOP" button

is pushed on the exhaust control and cleaning station.
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(1) Malfunctioning magnetic interlock and blower starter
switch.

(2) "STOP" button not making contact with the switch

{3) Check wiring circuit.

h) Blower shuts off, but water is not released intsc the ventilator
after the "STOP" is pushed on the exhaust control and cleaning
station.

(1) Hot water supply line valve is closed.

(2) Defective timer in the exhaust control and cleaning
station.

(3) Defective solenoid valve.

i) Clogged ventilator drain.

(1) Drains less than 1-1/2 inches throughout the system.

(2) Keep elbows in drain line to a minimum.

(3) Keep length of the drain run as short as possible.

(4) Improper drain slope.

(5) Clogged drain.

(6) Clogged bypass flushing line

{7) Clogged grease trap
8.6 Fire Suppression Devices
8.6.1 General Description for Fire Suppression Devices. Equip galleys
with fire suppression devices, both of the water sprinkler type
(thermostatically controlled) for general fire suppression, and fire
suppression systems of carbon dioxide, halon, and other chemicals Specific
equipment that may have built-in systems include broilers, char-broilers,
fryers, ranges, etc., where flash fires from oil or fat may occur. Often
ventilation hoods have built in fire suppression systems that secure the
ventilator to prevent spreading the fire. Ensure that these fire suppression
devices are dual controlled by a heat sensing device and can be operated by
hand controls. Additionally, locate carbon dioxide portable fire
extinguishers strategically throughout the galley.

For more detailed explanation of the operation and maintenance of
fire fighting systems, refer to MO-117, Maintenance of Fire Protection
Systems.

8.7 Electric Motors
8.7.1 Definitions and General Descriptions. An electric motor is a
device that converts electrical energy into mechanical energy. Electric
motors drive pumps, valve operators, gear sets, and action arms, providing
reliable and effective force. There are two types of motors typically found
on equipment: universal motors and induction motors. Of the inductio
motors, there are also two sub categories: split phase, and shaded pole
motors.

107
—mew A L i - el b S v~ | 0 SR, NSRS S o £ « aaa

—_— O

—_e =1



TEDHN!E}AL LIBQARY

\EROSP 3

MIL-HDBK-1119

a) Universal Motors. May be found in an A/C or D/C application.
The telling indication for a universal motor is that they have

coils for the field and the rotor.
b) Induction Motors These motors do mot have any brushes or
rotor windings, work only on A/C current, and require a
separate start mechanism.
8.7.2 Major Motor Components. Major motor components include bearings,

brushes (universal motor), capacitors (split phase), cooling fan, field

winding, frame, grease chamber, motor electric leads, shaft, shaft key,
ventilation slot, and yoke and bearing housing.
8.7.3 General Operation for Major Motor Components. An electric motor is

a device that changes electricity into mechanical energy. All motors have a
stator and a rotor (stationary and rotary) element. The rotor turns inside of
the stator when an electric field is produced by electricity passing through
the stator. As the rotor shaft turns, it directly drives the machine it is
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each stator field. This shading causes an imbalance in the
electric field and causes the motor to begin turning. The
bands are not deactivated during operation.

Split phase motors use a separate winding for start up. The

a) Shaded phase motors utilize a copper strap over a portion of
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start up winding is usually energized through the use of a

capacitor which increases the voltage during start up. After
the split phase motor reaches operating speed a centrifugal
switch shuts off electricity to the start up windings. The
start up windings shut off at about 80% of the full load. The
split phase motor has an overload protector to prevent the
overheating of the motor, if the start up winding fail to shut
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ing of the motor or driven machine. Mechanical loads

such as the initial jump or torque developed at start up also cause the
machine to move. Therefore, periodically check motor alignment and adjust the
alignment as required.

8.7.4.% Overheating. The temperature of a motor will rise during
operation. Anything that restricts air circulation through the ventilation
passages of the motor will cause it to overheat. For example, lint, blown
grass and dust, impede the passage of air through the motor Further, the
presence of oil in the coils, either from bad seals or over-lubrication, can
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increase the problem. If the motor is in an enclosed space or small room
without ventilation, the surrounding air temperature will quickly rise and
will not be able to cool the motor, thereby causing it to overheat.

8.7.4.3 Moisture Control. Moisture causes motor coil insulation to lose

its insulating properties. The more moisture, the less insulating value.

Enough moisture will cause windings to short circuit and the motor to fall.

Moisture can enter a motor as it "breathes™ in moisture-laden air.
This can cause condensation on the motor coils after the motor shuts down.
Motors that are operated every day will usually be hot enough to evaporate any
moisture which has entered with the air. If possible, run motors
periodically to prevent moisture build-up. If it is not possible to run the
equipment or if a motor has been left standing for a long period, ensure that
a qualified person checks the insulation level before the motor is energized.

In addition, motors that are left standing in moist atmospheres are
subject to bearing rust. Turn the shafts on motors with oil bearings at least
once per month, and those with grease bearings, once every 3 months. A motor
that has been immersed in water can be disassembled, washed in clean fresh
water, steam-cleaned, and bake-dried using electric heaters and infrared heat
lamps. If the immersion has been in salt water, replace the bearings. After
cleaning and drying, apply a coat of insulating varnish to all windings. Test
the windings for their insulation value before reassembly.

8.7.4.4 Improper Lubricatjion. Over-lubrication of motor bearings can be as
harmful as under-lubrication. Lubricate motors used in a dirty environment
every 9 to 12 months. Typically, after 18 months of use, the oil held by the
soap in the grease has been used. Replace the grease. Use a lubricating
grease recommended by the motor manufacturer. Technical manuals for the
specific motor being lubricated will detail the exact lubrication procedures
to be followed.

On o0il lubricated bearings, use only the proper non-detergent oil.
Detergents cause the oil to penetrate the seals, damage the motor windings,
and create ventilation problems.
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LT ibalance in Three-Phase Supply Systems. This is usua
caused by large, slngle phase loads being put on a three-phase system. A
motor operating with imbalanced voltage can fail because of excessive
temperature increases. Loose connections and transformer malfunctions can
also cause voltage imbalances. Check line voltage periodically. 1If more than
a one (1) percent imbalance is found, report the finding to the public works
office or other agency supplying power to the facility.
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.6 Low Voltage. Motors subjected to low voltage supply also tend to
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t. As the tage decreases, the current increases, and it is the

current that produces heat. Again, frequent monitoring of the system voltage
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will warn of the condition. If voltage drops below five (5) percent of the
nameplate rating, report it for correction.

o)

1

8§.7.4.7 High Voltage. High voltage can also cause motor burn-out. A
voltage of more than ten (10) percent above the nameplate rating causes
magnetic saturation of the iron in the motor stator, which causes current and

temperature to rise. Because of closer design tolerances, newer motors are
more susceptible than older equipment to over-voltage damage. Report a
voltage check that shows five (5) percent or more over-voltage.

7.4.8 Short ycling. This is the act of repeatedly starting a motor
t eriod. VWh

3 O

e p n a motor that hag reached its normal
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operating temnerature is subjected to frequent re-starts, the motor will
become overheated very quickly. Faulty control devices such as pressure
switches, flow switches, and thermostats can cause short cycling.

7 9 ose_Connections. Loose electrical connections in starters and
motor terminal housings, especially where aluminum cable is used, can also
cause overheating.

8.7.5 Maintenance for Electrical Motors. Refer to Table 33 for
recommended operator and maintenance personnel procedures.
8.7.6 Troubleshooting for Eiectrical Motors. A large number of motor

problems actually are the result of failures in the control 01rcu1t or

The following information is provided as an aid to effective
inspection, recognition of unsatisfactory motor conditions or performance, and
determination of the most desirable corrective action to be taken.

8.7.6.1 Induction Motors

a) Motor will not start.
(1) Overload control trip.
(2) Power not connected.
(3) Faulty (open) fuses
(4) Voltage is
(5) Improper ¢
(6) Loose terminal-lead connection.
(7) Driven machine locked.
(8) Open circuit in stator winding.

(9 Short circuit in stator winding.
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Procedures for Electrical Motors
FREQUENCY OPERATOR PERSONNEL PROCEDURE
M Enclosures and Air Passages. Examine external and interna

e e 1l a
cleanliness, structural support, corrosion, mecha
moisture, obstructed air passages, free air ci
damaged internal parts.

FREQUENCY MAINTENANCE PERSONNEL PROCEDURE
SA Bearings. Inspect for proper lubrication, overheating,
excessive vibration, noise, moisture, dirt, and correct end
play.
A Windings and Electrical Insulation. Look for dirt, moisture,

lubricant deposits, insulation deterioration (overheating,
cracking, brlctleness odor, abrasion), loose wedges, and

motor lead condition. Ensure that insulation resistance
testing is do#e by gqualified persommel.

A Air Gap. Ensure that there is uniformity in all quadrants of
the air gap between the rotor and stator to within ten (10)
percent tolerance.

A Rotor. 1Identify any loose or broken bars and overheating.

A Brushes Examine for proper seating, good connections, wear,
chipped toes and heels, cracked brush holders, and pigtails.

A Commutators and Collector Rings. Check for roughness, wear,
high or low bars, proper undercutting of mica, fouﬁdness,
eccentricity, sparking, and neutral position adjustment of
brushes

(12) Grease is too stiff; use special lubricant for special
conditions.
(13) Faulty control overload.

N -

b) Motor is noisy.

(1) Motor is running on single-phase.

(2) Electrical 1load is unbalanced.

(3) Shaft is bumping (sleeve-bearing motors).
(4) Vibration from unbalanced driven machine

(5) Air gap not uniform; check the rotor and bearings.
(6) Noisy ball bearings.
(7) Loose punchings, or loose rotor on shaft.

(8) Rotor rubbing on stator
(9) Objects caught between fan and end shields
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(10) Motor loose on foundation.

(11) Coupling loose.

Motor is at higher than normal temperature or smoking.
(1) Overload.

(2) Electrical load unbalance (fuse blown, faulty control,
ete).
(3) Ventilation is restricted.
(4) Incorrect voltage and freauencv.
i

(6) Stator winding is shorted.
(7) Stator winding is grounded.
(8) Rotor winding has loose connections.

(9) Belt is too tight.

(10) Motor is used for rapid-reversing service

Bearings are hot.

(1) Too much grease.

(2) Wrong grade of grease.

(3) 1Insufficient amount of grease.

(4) Foreign material is in grease.

(5) Bearings are misaligned.

{(6) Bearings are damaged (corrosion, etc.)

(7) End shields are loose or not properly replaced.

(8) Excessive belt tension or excessive gear side thrust

(9) Shaft is bent

Sleeve bearings are hot

(1) Insufficient amount of oil.

(2) Foreign materials in oil or poor grade of oil

(3) 0il rings are rotating slowly or not rotating at all.

(4) Rings are bent or otherwise damaged in re-assembling.

(5) Ring is out of slot (oil-ring retaining clip is out of
place).

(6) Motor.is tilted too far.
(7) Motor is tilted, causing end thrust.
(8) Defective bearings or rough shaft.

cable to control).
(3) Brushes are sparking; adjust commutation.
(4) Dirt caught between brush and ring.

(5) Brushes are stuck in holders.
£ LN\ Destsonlhh +FAanotnm 10 Tnnvrant
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(7) Rough collector rings

(8) Eccentric rings.

(9) Excessive vibration from unbalanced motor.
(10) Current density of brushes is too high (overload).
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Wound-rotor motor problems.
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Rotor runs at low speed with external resistance cut out.

(1) Control is too far from motor

(2) There is an open circuit in the rotor circuit (including
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Motor will not start.

(1) There is an open circuit in the control; check control for
open starting resistor, open switch, or burned fuse.

(2) Terminal voltage is too low.

(3) Bearing is frozen.

(4) Overload.

(5) Excessive friction.

Motor stops running after a short time

(1) Motor is not getting power; check voltage at motor
terminals, and check clips and overload relay

Motor attempts to start, but overloads.

(1) Motor is started with weak or no field; check rheostat,
field coils, and wiring.

(2) Motor torque is insufficient to drive load.

Motors runs too slowly under load.

(1) Line voltage is too low.

(2) Brushes are set shead of neutral.

(3) Overload.

Motor runs too fast under load.

(1) Weak field; check for resistance in shunt-field circuits
and for grounds.

(2) Line voltage is too high.

(3) Brushes are set back of neutral.

There is sparking at brushes.

(1) Commutator is in bad condition; clean and reset brushes

(2) Commutator is rough or eccentric.

(3) Excessive vibration; balance armature and check brushes to
make sure they ride freely in holders.

(4) Brush-holder spring is broken or acting sluggish.

(5) Brushes are too short.

(6) Machine is overloaded.

(7) There is a short circuit in the armature; check the
commutator and remove any metal particles between
segments. Also check for short between adjacent
commutator risers, and internal shorts in armature and
repair.

Brush is chattering or making hissing noise.

(1) Excessive clearance of brush-holders.

(2) Brush is at incorrect angle

(3) Incorrect brushes for the service

(4) Mica is too high

(5) Brush-spring pressure is set incorrectly.

Motor will not come up to speed.
(1) Excessive load.
(2) Voltage is too low.
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(3) Field is excited; be sure field-applying contactor is
open, and field-discharge contactor is closed through
discharge resistance.

Poor commutation

(1) Insufficient brush-spring pressure.

One brush takes more load than it should.

(1) Unbalanced circuits are in armature.

Excessive sparking.

(1) Brush fits poorly on commutator.

(2) Brushes are binding in the brush-holder.

(3) There is insufficient or excessive pressure on the
brushes.

(4) Brushes are set off neutral.

Sparking at light loads.

(1) There is paint spray, chemical, oil or grease, or other
foreign material on the commutator.

Field coils overheat.

(1) Short circuit between turns or layers; replace defective
coil(s).

Commutator overheats.

(1) Brushes are set off neutral, or they overload.

(2) There is excessive spring pressure on the brushes.

Commutator is grooving.

(1) Brushes are not properly staggered.

Brushes wear rapidly.

(1) Commutator is rough.

(2) Excessive sparking; line brushes with commutating fields.

The armature overheats.

(1) Motor is overloaded.

(2) Motor is installed in location where the ventilation is
restricted.

(3) Armature winding shorted; check commutator, and remove any
metallic particles between segments. Also, test for
internal shorts in armature and repair.
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CODE NAME AND ADDRESS

57591 Ace Enterprises Inc., 820 NW 1l44th St., Miami, FL 33168

00162 ACME Electric Heating Corp., 4685 E 1lth Ave., Hialeah, FL
33013

19561 Adamation Inc., 87 Adam St., Newton, MA 02195

57565 Advance Cooler Mfg Corp., Rt 146, P.0. Box 387, Clifton Park,
NY 12065

80487 Alco Dispensing Systems, Div. Alco Foodservice Equipment Co.,
Wicket St., Pine Meadow, CT, 06061

92435 Alco Standard Corp., Alco Foodservice Equipment Co., Alto
Dispensing Systems Div., 455 E Kehoe Carol Stream, lL 60187

53091 Alto Shaam Inc., W164-N9221 Water St., P.0O. Box 450, Menomonee,
WI 53051

96325 Amana Refrigeration Inc., Sub of Raytheon Co., Main St., Amana,
TA 52203

02594 American Metal Ware Co., 1835 Raymond Dr., Northbrook, IL 60062

19677 American Permanent Ware Co., P.0O. Box 26070, Dallas, TX 75226
(Factory Located At 729 Third Ave., Dallas, TX 75224)

84919 AMF Inc., Food Service Div., Plains Rd., Essex, CT 06426

66745 AMF Wyott Inc., 1938 Wyatt Dr., P.O. Box 1188, Cheyenne, WY
82001

03500 Anetsberger Bros Inc., 200 Anets Dr, Northbook, IL 60062

70611 Ark-Les Corp., 51 Water, Watertown, MA 02172

32061 Atlas Metal Industries Inc., 1135 NW 159th Dr., Miami, FL 33169
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APPENDIX A (Continued)

NAME AND ADDRESS

Automation D S S Inc., 204 S Center St., Santa Ana, CA 92703
Avant Industries Inc., 190 Shepard Ave., Wheeling, IL 60090

Bailey Refrigeration Co. Inc., 74 Sullivan, Brooklyn, NY 11231

Bakers Pride Oven Co. Inc., 30 Pine St., New Rochelle, NY 10801

| » [P Vol P G o T NNAN ™oL o PRI |V o . | T N eYaY"%wi
bangor uvooilier Lvo. i1nc., JZUv bvunodr ot., dararora, L 47UD/
Baron Industries, Div. of Xelco Corp., Sumner, WA

Bastian Blessing Co. Inc., 422 N Griffin St., Grand Haven, MI
49417

Basic American Food Co., Bank of America Ctr., Suite 4600, 555
California St., San Francisco, CA 94104

Bayonne Stainless Products, 98 Ave E, Bayonne, NJ 07002

Belshaw Bros Inc., 1750 22nd Ave S, Seattle, WA 98144

Bendix Forest Products Corp., American Box Div., 12740 Lakeland
Rd., P.O0. Box 2448, Santa Fe Springs, CA 90670
Berkel Inc., 1 Berkel Drive, Laporte, IN 46350

Best Coffee Maker Div., Vacuum Can Co., 3100 W 36th St.,
Chicago, IL 60632

Beverage-Air, a Co. of Tannetics Inc., Interstate 85, P.0. Box
Q129 _ﬁvo- ...... Qr 202N/
27024, opdal LdllUuLS, oL LT0UH

Biro Mfg Co., 1114 Main St., Marblehead, OH 43440

Blakeslee G S and Co., 1844 S Laramine, Cicero, IL 60650
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Borg-Warner Corp., York Div., Grantley Rd., P.0O. Box 1592,
York, PA 17405

Brandt Inc., 705 S 12th Ave., Watertown, WI 53094

P = 3 PR P gy e

Q . Qe 27N
otévenson vr., opri /

, IL 62708
C N C Co., 3541 Rockbirdge Rd., Avondale Estates, GA 30002

Caddy Corp. of America, Subsidiary of the Rockaway Corp., 711
Caddy Dr., Pitman, NJ 08071

Capitol Refrigeration Industries Co., 6700 Huntley Rd.,
Columbus, OH 43229

Catalox Corp., Sani-Serv Div., 5756 Dividend Rd., Indianapolis,
IN 46241
Cecilware Corp., 43-05 20th Ave., Long Island City, NY 11106

Champion Industries Inc., 3725 N Patterson Ave., P.0O. Box 4149,
Winston Salem, NC 27105

Cleveland Range Co., Div. of Alco Foodservice Equipment Co.,
1333 E 179th St., Cleveland, OH 44110

Commercial Fixture Co. Inc., 2330 Yandes St., P.O Box 55567,
Indianapolis, IN 46205
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APPENDIX A (Continued)

NAME AND ADDRESS

Comstock Castle Stove Co., 731 S Front St., Quincy, IL 62301

Continental Refrigerator Corp., P.0O. Box 377, Media, PA 19063

Cornelius Co. The, 2727 N Ferry St., Anoka, MN 55303
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Crathco Inc., 480 Naponset St., Canton, MA 02021

Crescent Metal Products Inc., 12711 Taft Ave., Cleveland, OH
44108

Crown Good Service Equipment Ltd., 70 Oakdale Rd., Downsview,
Ont, Can M3N 1V9

Custom Good Equipment Fabricators Inc., 2895 S Raritan,
Englewood, CO 80110

Debevoise Company, The, 74 20th St., Brooklyn, NY 11232
Defense General Supply Center, Richmond, VA 23297

Delta Southern Co. Inc., 1435 Choclaw Dr., P.0. Box 3034, Baton
Rouge, LA 70821

jae]
o
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s

Dhorb Co. Inc., Rd #1, Box 140, Hudson, NY 12534

ver Corp., Groen Div., 1900 Pratt Blvd Elk, Grove Village, IL
7
v/

Dripcut Corp., 400 Rutherford St., P.O. Box 5, Goleta, CA 93017

Dutch Bakers Machinery Co., Inc., 1101 John Ave., Superior, WI
54880
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Economics Laboratory Inc., 3452 E Foothill Blvd., Pasadena,
91107

Economics Laboratory Inc., Osborn Bldg, 370 Wabasha St., St
Paul, MN 55102
Elkay Mfg Co., 105 N Rochester St., Lanark, IL 61046

Elliott Williams Co. Inc., 200 N Richardt, Indianapolis, IN

EPCO Products, an Affiliate of Uni

(]
(s3]

ite rvi
of Standex International Corp., 115 2 Pa k Ave., Murfreesboro,
TN 37130

Federal Commercial Item Description, Promulgated By General
Services Administration, Washington, DC

Ferro Mechanical Corp., 321 Sherman Ave., Newark Essex, NJ
07114

Follett Corp., Kesslerville Rd., Easton, PA 18042
MO 63

+- Q4+ T A1 o
v, [S 2L P LoulLsS, L1

Foster Refrigerator Corp., Mill and North Second Streets,
Hudson, NY 12534

Fostoria Industries Inc., 1200 N Main St., P.0O. Box E,
Fostoria, OH 44830

Frigitemp Corp., 52 Vanderbilt Ave., New York, NY 10017

Frymaster Corp., The 5000 Hollywood Ave., Shreveport, LA 71108

}.._J
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k Refrigeration Inc., 21000 Enterprise Ave., Brookfield,
5
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NAME AND ADDRESS

- o

arlan
8224
Garland Mfg Co., 53 Water Street, Saco, ME 04072

Geldback Refrigerator Co., Inc., Demaresk Rd., P.0O. Box 276,
Sparta, NJ 07971

flotor Corp

General Stores Supply Office, Philadelphia, PA

Refrigeration Co., Div. of J P
enrose Ave., Philadeliphia, PA 191

Heilweil Industries, LTD,
53

lenco
000 P
Glenn Electric Sales Corp., Linden, NJ 07036

Globe Slicing Machine Co., Inc., 224 Selleck St., Stamford, CT
06904

Gloekler Refrigerator Co., P.O. Box 1154, Erie, PA 16512
/C‘ vy TAanatrad A+ 205N LT 2N+ Twvin DA 1L£85NKNY
ULJ uubabcu aoave v v AVl w “ w l, L‘LJ.C, P 2N LuJVJ}

Grumman Boats, Div. of Grumman Allied Inc., 20 Front St.,
Marathon, NY 13803

Heat Exchangers Inc., 8100 N Monticello Ave., Skokie, IL 60076

Hobart Chicago Heights Inc., Div. Hobart Corp., l4th and Arnold
Sts., Chicago Heights, IL 60411

»

Hobart Corp. Food Service, 401 Funston Rd., Kansas City, KS
66115

Hollymatic Corp., 80 North St., Park Forest, IL 60466

Holman Group Inc., the Lund, P.O. Box 880, Saco, ME 04072
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NAME AND ADDRESS

Howard Refrigerator Co. Inc., Grant Ave. and Blue Grass Rd.,
Philadelphia, PA 19114

Hussmann Refrigerator Co., 12999 St. Charles Rock Rd.,
Bridgeton, MO 63044

Insinger Machine Co., 6245 State Rd., Philadelphia, PA 19135
International Edge Tool Co., P.O. Box P, Roseland, NJ 07068

ts Co., Tempa Industrial Park, P.0. Box 9275,

195 Bear Hill Rd., Waltham

y W iall, 1

Jet Spray Corp., Jet Spray Customer Services Div., 195 Bear
Hill Rd., Waltham, MA 02154

Jetspray Products Inc., 6308 Riverdale St., San Diego, CA 92120

Jordo
J aon

or efr
Refrigerator Co., 5400

3

Commercial R

»

Kenco Products Corp., 153 S Dean St., P.0O. Box 630, Englewood,
NJ 07531

-

Equipment Co., Inc., Rt. 1, P.
20
20
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wn
wn
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Kess
T
3

e
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Keyser Stainless Corp., Industrial Pk. at Waxier Rd., P.0O. Box
487, Keiper, WV 26726

Kold Pack Inc., 5014 Page Ave., Jackson, MI 49201

L and A Products Inc., 655 W County Rd. E, St. Paul, MN 55112
Lagerquist Gust and Sons Inc., 614 N Bradford Ave.,
Minneapolis, MN 55411

Lan Food Service Equipment Inc., 55 Accord Park Dr., Rockland,
MA 02043
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APPENDIX A (Continued)

Lane Mfg Co. Inc., 3601 Clipper Mill Rd., Baltimore, MD 21211
Lang F W Co., 322 Berkley Ave., Clifton Heights, PA 19018
Lang Mfg Co., 9040 Willows Road, Redmond, WA 98052

Lasar Mfg Co., Inc., 2540 E 114th, Los Angeles, CA 90059

Legion Utensils Co. Inc
4300, Augusta, GA 30907

., Interstate West Office Park, P.0O. Box

Lern Inc., 847 N Troy St., Chicago, IL 60622

hani
beoni
S La

Ty nf Houston Natural Cac

~ Q)
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Litton Microwave Cooking Products Div., Litton Systems Inc
1405 Xenium Lane, South Minneapolis, MN 55441

Lockhead Corp., Lockheed Califori

rnia
Way, P.O. Box 551, Burbank, CA 91520

o ns__ Nccc Ay TY_171._____ _ 11
LO. Piv.,., £Z000 N NoOolLlywoou

~

Lockheed Corp., Lockheed Georgia Co. Div., 86 S Cobb Dr.,
Marietta, GA 30063
Low Temp Mfg Co. Inc., P.O. Box 795, Jonesboro, GA 30236

M and M Refrigeration and Engineering Corp., 2239 Yates Ave.,
Los Angeles, CA 90040

M and S Products Corp., 320 Elizabeth Ave., Newark, NJ 07112
Magic Chef Inc., 740 King Edward Ave. SE, Cleveland, TN 37311

Manitowac Co. Inc., Manitowac Equipment Div., 2110 S 26th St.,
Manitowac, WI 54220

owoc Co. Inc., 500 S 1l6th St., P.O. Box 66, Manitowoc, WI

uwz

anit
42206

Market Forge Co., 35 Garvey, Everett, MA 02149
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McCall Refrigerator, Div. of Kolp

Park, P.0.Box 217, Parsons, T N 38363
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McGraw-Edison Co., Food Equipment Div., 401 Washington St.,

Algonquin, IL 60102

LTand
., £OOG Lg
, PA 19462

McGraw-Edison Co., Southern Equipment Co. Div., 4550 Gustine
Ave., P.0O. Box 7116, St Louis, MO 63177

McMahon R S Co., Chicago, IL

McQuay Perfex Inc., P.O. Box 1551, Minneapolis, MN 55440

McQuay Perfex Inc., Perfex Group, 500 W Oklahome Ave.,

Milwaukee, WI 53207

Tnwood NY 11696
i [efe]e] 11070

Mid South Industries Inc., Meridan Ave. and 21lst Street, P.O.
Box 989, Laurel, MS 39440

Middleby-Marshall Inc., 8300 Austin Ave., Morton Grove, IL
60053
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High Equipment Co.
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Military Specifications, Promulgated by Military
Departments/Agencies Under Authority of Defense Standardization
Manual 74120 3-M
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Montague Co., The, 1830 Stearman Ave., Hayward, CA 94545

Morley Mfg Co. Inc., DBA Majestic Range Works, South 6th St,
P.0. Box 139, Mascoutah, IL 62258
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APPENDIX A (Continued)

Multiplex Co. Inc., 4153 Bingham Ave., St Louis, MO 63116

Natco Corp., 635 S 28th St., Milwaukee, WI 53715

National Foodline (‘nrp , 21400 Hambur

Neico Microwave Co., 105 South St., Hopkinton, MA 01748

Nelson C Mfg Co., Div. of Northern Mfg Co., 132 Railroad St.,
Oak Harbor, OH 434495

Nelson C Mfg Co., St Louis, MO

Nestle Co. The, 2551 Fernwood Ave.- Lynwood Ave., Lynwood, CA
90262

Norris Dispenser Co., 13430 County Rd. No 6, Plymouth, MN 55441
Nortake Mfg Co., 721 Bond St., P.O. Box 215, Elyria, OH 44035

Oliver Machinery Co., 445 6th N W, Grand Rapids, MI 49504

—~ s e e 1 ~ ary

liver Products Co., 445 Sixth St. NW, P.0. Box 1167, Grand
PR . | MT /.0ENn1
dP.LU I'ldL “%70VUL

e
iz

Peerless Stove and Mfg Co., Inc., Adams Harrison Sts., P.0O. Box
859, Sandusky, OH 44870

Phoenix Ltd., 1124 Collidge Ave., National City, CA 92050

Pitman J C and Sons Inc., 89-93 Bow N H, P.0. Box 501, Concord,
NH 03301

AN : v ova

Precision Metal Products Inc., 6600 NW 74th Ave., P.O. Box
522010, Miami, FL 33152

gressive Corp., 101 Buck Rd., P.O. Box 288, Feasterville, PA
S
7

124



TECHNICAL LIBRARY

TAEROSP/

MIL-HDBK-1119

APPENDIX A (Continued)

CODE NAME AND ADDRESS

49262 Puffer Hubbard Refrigerator Co., Grand Haven, MI

89092 Qualheim Inc., 1225 14th St., Racine, WI 53401

49524 Queen Products, Div. of King Seeley Thermos Co., 505 Front St.,
Albert Lea, MN 56007

57519 R S P Industries Inc., 329 Herzi St., Brooklyn, NY 11212

24927 Raburn Products, a Div. of Economics Laboratory Inc., 4

Corporate Park Dr., White Plains, NY 10604

12186 Rainbow Machine Products Inc., 226 Wills Rd., P.0.Box 1906,
York, PA 17405

49736 Rainer Oven Corp., 1419 So Jackson, Seattle, WA 98144
56361 Redco Inc., 1920 Huttonf St., Wilmington, DE 19802 2514
79092 Reed Industries Inc., Victor Products Div., 775 Fredrick St.,

P.0. Box 150, Hagerstown, MD 21740

86740 Refrigeration Supply Co. Inc., 907 Barry Place NW, Washington,
DC 20001-5075

60266 Reliance Electric Co., Toledo Scale Div., 5225 Telegraph Rd.,
Toledo, OH 43623

50703 Reynolds Electric Co., 1800 Madison St., Maywood, IL 60153

57716 Reynolds Products Inc., 2401 Palmer Dr., Schaumburg, IL 60196

62699 Richner Engineering Co., Ames, IA 50010

58678 Sage Systems Inc., 7400 Deering Ave., Canoga Park, CA 91303

04742 Sani-Serv Div., Burger Chef Systems Inc., Indianapolis, IN

86875 Sanitory Scale Co., 910E Lincoln Ave., Belvidere, IL 61008

53205 Savory Equipment Inc., 349 Essex Rd., P.0. Box 610, Neptune, NJ
07753
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Schmidt C Co., 11400 Grooms Rd., Cincinnati, OH 45242

Schneider Metal Mfg Co. Inc., Ross Temp Div.
Mason City, IA 50401

, 2421 15th St. SW

Scovill Inc., Hamilton Beach Div., Rt 17 North, P.O. Box 1158,
hi N 277QQ
AC Y A O

ilt
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Sears Roebuck & Co., 403 S State, Chicago, IL 60605

Serv-A-Slice Industries, 2375 American Lane, Elk Grove Village,
IL 60007
yton h, F

-3 Nax ~ A Do nn
va., vaytona Beacn

Shelley Mft Co., 4225 N W 72nd Ave., P.0O. Box 440308, Miami, FL
33166

Silver King Div., Stevens Lee Co.
Minneapolis, MN 55441

, 1600 Xenium Lane N,

Silver Refrigeration Mfg Corp.
Snowbird Industries Inc., 1525 W Kennedy Blvd., Tampa, FL 33606

Somerset Machine and Tool Co., Inc., 37 Allen St., Sommerville,
MA 02143

South Bend Range Corp., 201 S Cherry St., South Bend, IN 46627
Specialities Appliance Co., 5939 S Lowe Ave., Chicago, IL 60621

Star Metal Co., Div. of J P Heilweil Industries Ltd., 4700
Island Ave., Philadelphia, PA 19153

Co., Div. Peabody International GCorp., 9325 QOlive St.,

State Machine Products Inc., 22 Warsaw Rd., Dry Ridge, KY 41035

Stein Sam Associates Inc., 1622 First St., Sandusky, OH 44870
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APPENDIX A (Continued)

NAME AND ADDRESS

Stero Dishwashing Machine Mfg Co., 3200 Lakeville Highway, P.O.

Box 219, Petaluma, CA 94952

ogan St.,
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Superior Products Mfg Co., Box 3177, St Paul, MN 55165
(Facility located at 520 W Country Rd D, Brighton, MN 55112)

Sweden Freezer Mfg Co., 3401 17th Ave W, Seattle, WA 98119

Co 01 W Town St
Lve., 404 il >C

P.0. Box 23321

MR +

Sylvania Electric Products Inc., Sylcor Div., Hicksville, NY

Tafco Inc., 199 New Texas Rd., Pittsburgh, PA 15239

Technicraft Corp., 1107-09 Forest, Kansas City, MO 64106

Texas Carbide Mfg Co., P.O. Box 8616, Houston, TX 77009

pson Emery Machine and Supply, 1349 Inwood Ave
2
2

n -
, Bronx,

U
L d

Toastswell Co., The, 620-644 Tower Grove Ave., St Louis, MO
63110

Tower Olschan Corp., 15 Dewey St., Bridgeport, CT 06605

-~ 114 _N2 TR+l Asrn CaTVasna
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41220

Triumph Mfg Co., P.O. Box 44130, Cincinnati, OH 45244

Turbo Refrigerating Co. Inc., 1515 Shady Oaks Dr., P.O. Box

396, Denton, TX 76201
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Tyles Refrigeration Corp., 1329 Lake St., Niles MI 49120

Ultra-Heat Corp., 835-2 Industrial Hwy, P.O. Box 166,
Cinnaminson, NJ 08777

Uniflow Mfg Co., 1525 E Lake Rd., P.O. Box 1415, Erie, PA 16512

Universal/Nolin, Div. of UMC Industries Inc., Hwy 65 S and
Robins St., P.O0. Box 909, Conway, AR 72032

Univex Corp., 3 01ld Rockingham Rd., Salem, NH 03079

TN

P Tne AorosDace Div 9750 Dawn Rd Tacksonvi
uur i1nc., Aerospace vUlv. 473U pawn na., ksonvi

[
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US Range Co., 14501 S Broadway, Gardena, CA 90247

USECO, An Affiliate of United Service Equipment Co., 1152 Park
Ave., Murfreesboro, TN 37130

Vacuum Can Co., 3100 W 36th St., Chicago, IL 60632

Victory, Div. of Bastian Advanced System Inc., 200 W Germantown
Pike, Plymouth Meeting, PA 18462

VIM Industries Inc., Monty Box Div., 116 Farmville Rd., P.O.
Box 167, Memphis, TN 3

Vollrath The

;0

C 1236 N 18th St., Sheboygan, WE 53081

Vulcan-Hart Corp., P.O. Box 696, Louisville, KY 40201
Vulcan-Hart Corp., 3600 North Point Blvd., Baltimore, MD 21222
Warner Vaugham Co., Hauerford, PA

Washington Equipment Co., Inc., 208 19th Ave., P.O. Box 2267,
Paterson, NJ 07509

Washington Stove Works, 3402 22 Smith Ave., P.0O. Box 687,

Everett, WA 98201

Welbilt Corp 57-16-18 Flushing Ave., Maspeth, Long Island, NY

o e
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03411 Weldbilt Mfg Co., 5615 E Leeds, South Gate, CA 90280
87446 Wells Commercial Cooking, 925 Linden Ave., P.0. Box 2027 South,
San Francisco, CA 94080
87466 Western Brass Works, 1440 N Spring St., Los Angeles, CA 90012
23671 White Conscolidated Industries Inc., Frigidaire Div., 35535
Kettering Blvd., P.O. Box WC 4900, Dayton, OH 45449
16637 Wilder Mfg Co., Inc., 41 Mechanic Port, Jeruis, NY 12771
129
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REFERENCES
NOTE: THE FOLLOWING REFERENCED DOCUMENTS FORM A PART OF
THIS HANDBOOK TO THE EXTENT SPECIFIED HEREIN. USERS OF THIS
HANDBOOK SHOULD REFER TO THE LATEST REVISIONS OF CITED

NAVY MANUALS, P-PUBLICATIONS, AND MAINTENANCE OPERATING MANUALS:

Maintenance of Fire Protection Systems

NAVFAC MO-321 Facilities Management
NAVFACENGCOM P-717 Preventive/Recurring Maintenance
Handbook

NAVSUP PUB 421 Food Service Operation
(Available fr the Naval Publications and Forms Center (NPFC), ATTN Cash
Sales, Code 1051 5801 Tabor Avenue, Philidelphia, PA 19120-5099.)
NAVY DEPARTMENT INSTRUCTIONS:

NAVAL MEDICAL COMMAND {(NAVMEDCOM)

NAVMEDCOM Manual of Naval Preventive Medicine

(Available from Commanding Officer, Naval Publications and Forms Center
(NPFC), ATTN: Code 3015, 5801 Tabor Avenue, Philidelphia, PA 19120-5099.)

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

/7

OSHA 29 CFR 1910.147 Sources of Standards

(Unless otherwise indicated, copies are available from Superintendent of

Documents, U.S. Government Printing Office, Washington, DC 20402.)
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National Sanitation Foundation Standards

~

1

~

4

1

21

coples are avallable rrom the National Sanitation

o]

[a]
gl

PROJECT NO.

FACR-1060

~—~
o
-~



CTANNDARNDIZATI
QIANUARUIZA L
1. The preparin
lattar chaiild Aluan
TSLLTE DHiIvuiIlu LJIVCYI.

P

TEBHNADAL

L BRAR N

TAERUSPA

g activity must complete blocks 1, 2, 3, and 8. In block 1, both the document number and revision
A '
uc
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waive any portion of the referenced document(s) or to amend contractual requirements.
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