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FOREWORD

Theoretically, the cleaning of tableware is a sinple operation.
Under some conditions, however, it can become difficult Inits
sinplest form the dishwashing procedure consists of scrapping, preflushing
washing, rinsing and sanitizing. For these operations, it requires the
satisfactory performance of good operating di shwashi ng equi pnent, trained
operating personnel, routine maintenance, and prescribed supplies.
Unfortunately, frequently, various parts of di shwashing equi pment break
down, the training of maintenance and operating personnel is inadequate
and supplies are inproperly used

In many instances, the unsatisfactory cleaning of tableware has been
attributed to the inadequacy of the supplies. [Investigations have repeatedly
shown that the poor performance is the result of inproper original installa-
tion of the dishwasher or accessory equipnent (detergent dispenser, detergent
concentration meter and rinse aid injector), or the use of inproper type of
racks, inadequate training of the personnel operating the di shwasher, or
i nadequate repair and maintenance of the equipnent.

Thi s handbook is expressly designed to instruct operating and
supervi sory personnel in the proper equipment and techniques for the cleaning
of tableware. Contents of this handbook will be included in a new Department
of the Arny Technical Manual on Dishwashing Cperations
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ABSTRACT
This handbook contains information concerning the equipment,

supplies, and procedures for the cleaning of tableware in single-
tank and multiple-tank dishwashing machines, hand washing in kitchens

and hand washing in the field. It includes information on the operation
and the care and maintenance of the dishwasher, detergent dispenser, rinse
aid injector and detergent concentration neter. |t also includes informa-

tion on tableware, dishwashing machine racks, and di shwashing machine supplies.
There is also information for instructing and training personnel engaged In

di shwashing.  Safety precautions which were developed as a result of pro-

bl ens experienced by dishwashing personnel are listed. Photographs and
sketches are included as visual aids for further clarification of the instruc-
tions. Observations, adjustments and repairs which can be made by the
ope{ato& and those that should be performed by the maintenance engineer are
outline

Operating personnel should have this handbook available for ready
reference; supervisory personnel should use it as a guide in training
operators and detecting deficiencies and all concerned should be aware of
the proper procedures, requirements and safety precautions involved in
cleaning and sanitizing tableware.

The U. S. Arny Natick Laboratories (NLABS) is currently preparing
an Arny Standard entitled “Contractual Service Requirements for Automatic
Di shwashi ng Machine Accessory Equipment and Supplies”, which provides infornma-
tion, guidance and requirements needed in procuring conmmercially supplied
di shwashi ng conpounds, the installation and use of accessory dispensing
equi pment, and requirements necessary for contractual service from accessory
equi pnent and di shwashing conpound manufacturers.  This Army Standard will
be mandatory for inclusion in all “Invitation for Bids” on machine di shwashi ng
service and/or supply contracts issued by the Departnent of Army procurenent
agenci es.
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SECTION | - | NTRODUCTI ON

At the request of the Ofice of Assistant Secretary of Defense, the U S
Arnmy Natick Laboratories (NLABS) initiated a study in 1970 to prepare a
DOD Handbook on Di shwashing Operations which would be a self-sufficient
document for use by military personnel concerned with dishwashing operations
at mlitary installations, in the field and at sea. This handbook has
been prepared by U S. Arny Natick Laboratories based on studies perforned
at various posts, canps, and stations including Fort Devens, Mass., Fort
Bliss, Texas, Fort Meade, MI. and various Arny hospitals. This handbook
contains information on dishwashing operations including dishwashers,
detergent concentration neters, detergent dispensers, rinse aid injectors,
racks, tableware, flatware and dishwashing supplies, to train nilitary
personnel in the installation, maintenance, and operation of dishwashers
and accessory equi pnent.
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SECTION I'I' - DI SHWASHI NG MACHI NES
A, CLASSI FI CATI ON

1. SINGLE- TANK STATI ONARY RACK, DOCR-TYPE DI SHWASH NG MACHI NE-
MULTI PLE- TANK  ( CONVEYOR- TYPE) DI SHWASHI NG MACHI NE.

a. Description: The single-tank stationary rack, door-type
di shwashing machine (Figure - 1), and the nultiple-tank (conveyor-type)
di shwashi ng machine (Figures 2, 3, & 4) should conform to the requirements
specified in the National Sanitation Foundation Standard No. 3,
“Conmercial Spray-Type Dishwashing Machines”. The single-tank di shwashing
machi ne i s capabl e of handling 50 racks of tableware (1000 di shes) and
other serving utensils per hour and may be either manually or automatically
operated. The nmultiple-tank dishwashing machine is capable of handling 250
racks of tableware (6,250 dishes) and other serving utensils per hour,
dependi ng upon conveyor speed and personnel. The capacity of the multiple-
tank rackl ess conveyor type di shwashing nmachine is based on the nunber of
pi eces of tableware washed and rinsed per hour

In the rack-type machine, items of tableware are placed in appropriate racks
The racks are placed on the conveyor. |In the rackless type nachine, dishes
are placed directly on the conveyor, held in position and supported by pegs
in the conveyor belt (Figure 5). Cther serving utensils are placed in
appropriate racks.

Above each wash and rinse tank in a multiple-tank dishwashing machine is a
wash and rinse chanber. The wash and rinse chanbers are enclosed in a
rectangul ar housing. Each chanber is fitted with a battery of spray mani-
folds (lItem #2, Figure 6), two or nmore at the top and two or nore at the
bottom of each chanber. The bottom manifolds are below or even with the
conveyor chains (ltem #6, Figure 6), which nove the racks through the dish-
washer. Qpen ends of the chanber housing are fitted with splash curtains
OQther splash curtains are located in the interior of the dishwashing chanber.
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Figure 3 - Miltiple-Tank Rack Conveyor Mechanical Dishwashing Machine

Figure 4 - Miltiple-Tank Rackl ess Conveyor-Type Machine (FI'i ght - Type)

6
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Tank Rackl ess Conveyor Type Machine
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The replenishing line (bleeder tube) in the nultiple-tank di shwashing
machine is tapped off the final rinse line after the shut-off size. The
design should be such that under normal operation, the rate of replenish-
ment can be-varied fromzero to one and one half gallons per mnute at
rated water pressure. Inproper installation of the bleeder tube is shown
in Figure 7 (see Figure 6 for proper installation of the bleeder tube).

Figure 7 - Inproper Installation O Bleeder Tube On
Mechani cal Di shwashing Machine

b. Instrument Readings

(1) Single and Multiple Type Di shwashing Machines

(a) Wash water thernmoneter (Single, Miltiple) .- The
wash water thermometer should be maintained at a tenperature of 150°F to 165°F

(b) Rinse water thermonmeter (Multiple). - The rinse
wat er thernmometer should be nmmintained between 160°F and 180°F.

(c) Final rinse water thermonmeter (Single, Miltiple).-

The final rinse water should be maintained at a tenperature of 180°F nor nore
than 195°F
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(d) Wash solution pressure gage (Miltiple). - A
reading of 4 to 6 psi (measured at the wash manifold) on the gage dia
indicates that the operating pressure is being achieved.

(e) Rinse water pressure gage (Miltiple). - The
operating pressure is a reading from4 to 6 psi (nmeasured at the work
mani fol d) on the gage dial

(f) Final rinse water pressure gage (Miltiple). -
The operating pressure should be maintained at 20 pounds per square inch.
(A suitable readily accessible valve with a 1/4 inch IPS connection shall
be provided i mediately adjacent to the supply side of the control valve
inthe line carrying final rinse water to the di shwashing machine.)

(g) Detergent concentration neter (Single, Miltiple). -
Di shwashi ng machi nes may be equipped with a detergent concentration neter
(Figure 8) which indicates but does not control the concentration of the
di shwashing solution in the wash tank. The detergent concentration neter
should conform to the requirements specified in ML-M11495 Meter, Detergent
Concentration, for Dishwashing Machine. The installation facilities engineer
shoul d be contacted to clean the el ectrodes of the detergent concentration
meter when coated with linme deposits. The installation and adjustnent of
the meter should be nade by installation facilities engineer in accordance
with the instructions furnished with the meter. The neters should be
adj usted so that the needle is in the nmiddle of the green area when the
detergent concentration of the wash solution is between 0.20 and 0. 25
percent by weight.

Figure 8 - Detergent Concentration Meter
10
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-

Figure 8A - Detergent Concentration Meter

(h) Automatic detergent dispenser (Single, Miltiple). -
The automatic detergent dispenser should conformto the requirenments of
ML-D-43729 (Figure 9). It consists of an electrical control unit, a low
voltage solenoid valve, detergent reservoir) sensing electrode or conductivity
cell, copper tubing, and wiring to form a conplete automatic dispensing
system The units are adjustable to maintain a detergent concentration of
0.15 to 0.40 percent by weight and automatically feed and maintain a detergent
concentration of the wash solution between 0.20 and 0.25 percent by weight.
The electrical control unit registers changes in the conductivity of the wash
solution as sensed by the electrode. As the concentration of the detergent
solution is weakened by dilution or by neutralization, the resistance to the
flow of electrical current is increased. This increase in electrical resistance
or a decrease in detergent concentration below a preset concentration actuates
the autommtic dispensing mechani sm by opening the solenoid valve. \Wen this
valve is opened, water enters the reservoir. The addition of water causes the
saturated solution in the reservoir to overflow into the wash tank. Wen the
desired detergent concentration is attained, the water valve closes. The
control unit has also an “ON' and “OFF" switch for operating the unit, a white
light to indicate that the unit is operating, and a red light and buzzer to
indicate that nore detergent should be added to the reservoir. Two different
types of reservoirs are available. One is mounted on the top of the di shwashing
machine and the other is mounted on the side of the machine or on a nearby wall

11



TECHNICAL LIBRARY

ML- HDBK- 740

The side nounted reservoir is preferred because it can be placed at or bel ow
eye-level for easy filling; however, available space dictates which

reservoir to use and where to place it. The incoming water should be warm
enough to dissolve the powdered detergent but not hot enough to deconpose
the stain removing compounds or to boil while dissolving the di shwashing
conpound

El ectrodes should be cleaned (weekly) using plastic
scouring pad, FSN 7920-753-5242. This cleaning of the electrodes can bhe
made by the operator of the dishwasher or by the installation facilities
engi neer. Any adjustnent to increase or decrease the concentration of the
wash solution should be made by qualified personnel, either the washer
operator or installation facilities engineer, in accordance with instructions
furnished with the detergent dispenser

The normal anmount of di shwashing compound required to
clean tableware for each 1000 neals in either a single- or multi-tank dish-
washer is approximately 8 to 10 pounds. The use of more than that anount
indicates that an excess is being dispensed. This in turn could indicate
that (1) detergent dispenser requires adjustment, (2) water line into wash
solution is leaking or (3) detergent solution is not of the proper concentration

Figure 9 - Detergent Dispenser Control Unit And Reseroir

12
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Figure 9A - Detergent Dispenser Control Unit And Reservoir

(i) Rinse aid injector (Single, Miltiple). -The rinse
aid injector should conform to the requirements of ML-1-43728 (Figure 10).
It was-devel oped to autonmatically inject a liquid wetting agent into the fina
rinse water at a concentration of 75 to 200 ppmto obtain sheeting and rapid
drying for the purpose of elimnating streaks and spots on tableware, flatware,
and other itens. The injector should operate on the final rinse water line
be pressure-activated and shoul d deliver a preset concentration of rinse
agent in the final rinse water, during a water flow of 4 to 15 gallons per
mnute or 15 to 30 pounds per square inch water pressure regardless of the
fluctuations in flow or pressure. The injector can be installed directly in
the final rinse water line or nounted on the di shwashing machi ne body and
should inject the rinse agent into the downstream side of the rinse valve
Rinse aid reservoir should be mounted on the machine or on an adjacent wall
where it can be easily reached and viewed by the operator. The injector has
manual means for adjusting the flow of rinse aid and for obtaining the desired
concentration. This adjustment shoul d be nade by qualified personnel, the
washer operator or the installation facilities engineer, in accordance with
the instructions furnished with the rinse injector. The normal amount of
rinse aid required for the tableware for each 1000 neals in either a single-
or multiple-tank di shwashing machine is approximately 6 to 8 ounces. The
use of more than that anmount indicates that the rinse aid injector should be
adj ust ed.

13
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Figure 10 - Rinse Aid Injector

Figure 10A . Rinse Aid Injector
14
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c. Qperation of single-tank and nultiple tank dishwashers

(1) Prelimnary procedures: (a) Cose drain valve(s),
(b) Open fill valve(s), and allow tank(s) to fill to level of overflow
cup(s) and then close fill valve. (c) Place scrap trays in position,
(d) “For nultiple-tank di shwasher", - hang splash curtains. The single
curtain hangs inside the housing between the wash and rinse chanbers.
The double curtain at the open end of the wash chanmber hangs with the
short curtain facing out. he double curtain at the end of rinse chanber
hangs with the short curtain facing up. (e) Cose both doors. (f) Adjust
thernostat to keep the wash solution tenperature between 150°F and 165°. (g) For
mul tiple-tank dishwasher, open final rinse steam and water mxing valve,
if it is equipped with one. Manipulate valve level until final rinse water
tenperature gage registers not |ess than |8CF nor nore than 195°F. The
final rinse supply line nust be kept open during this operation. (h) Start
punp nmotors and scatter the required amount of machine dishwashing conpound
(see Section II1-A) by cup on the scrap trays in the wash chanber. |If the
machine is not equiped Wth a detergent concentration meter, determine the
correct quantity of dishwashing conpound according to the instructions out-
lined in Section I11-A If the dishwashing machine is equipped wth detergent
concentration neter, add machine dishwashing conpound until needle on the
neter stands at 12 o'clock. The neter should be used after the doors have
been closed and the water has been well circulated.

d. Qperation Procedures

(a) Scrap and preflush tableware, trays and other utensils,
before placing them in the appropriate racks (see Section III-A).

(b) Start racks through di shwashing machine and continue
to feed themin at a rate equal to speed of conveyor chains (7 seconds). As
racks conme out of the rinse chanber let them stand for a few minutes unti
utensils have air dried.

(c) Scrap trays should be cleaned periodically (30 mnutes)
and the tank(s) should be drained and filled with fresh water and proper
amount of machine di shwashing conpound as required

(d) Throughout the operation, check all thernonmeters and
pressure gages frequently.

(e) Inspect all cleaned itenms and rewash any dirty itens.
Do not put any dirty items with the cleaned items. The best food in the world
i's unappetizing when served on dirty plates or with soiled flatware.
e. Shutdown Procedures (Single-Tank, Miltiple-Tank D shwashers)

(a) Shut off gas or steam supply valve or electric swtch
adj acent to the dishwasher

15
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(b) Drain wash tank.
(c) Renmove and dunp scrap trays.

(d) Renove caps from upper and |ower wash arms. Wth a
scrub brush, FSN 7920-061-0038, remove food particles from spray outlets
in wash armtubes. Thoroughly clean inside of wash armtubes with a wash
arm brush.

(e) Wth scrap trays in place, fill wash tank w th hot
wat er, add the required anmount of machi ne di shwashing conpound, cl ose door
and run machine for 20 to 30 seconds. Turn off machine and open doors.

(f) Cean scrap trays with this solution and wash the
sides of the tank using a long handled brush, FSN 7920-061-0038. Repl ace
caps on wash arms and replace scrap trays.

. (%) Drain and refill tank with Goldwater. C ose doors
and operate dishwasher for 30 seconds to rinse out punp and water |[ines.

Stop machine and drain tank.
(h) Leave doors open until the next operation.

f.  Operational maintenance.- Before operating the single-tank
and multiple-tank dishwashing machines for the first time and periodically
thereafter, the follow ng maintenance services should be perfornmed by the
installation facilities engineer:

(a) The water, gas and steam|ines, connections, conponents,
instruments and controls should be inspected for leaks and to see if they
are correctly installed, secure, and in good working condition.

(b) The wash arms shoul d be inspected to see if they are
working correctly.

(c) The electric wiring, connections and conponents shoul d
be inspected to see that they are dry, clean, secure and in good operating
condition.

(d) The thernoneters and pressure gages should be tested for
accuracy weekly to assure proper operation.

(e) The detergent dispenser or detergent concentration
meter and the rinse aid injector should be inspected, adjusted and naintained
according to the requirements specified in each applicable specification.

(f) The instruction plate shoul d be securely attached to
the di shwashing machine at a height easily read by the operator.

16
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(g) A copy of the manufacturer’s instructions for
operational care and maintenance should be readily available to operating
per sonnel

Safety precautions. - VWen working wth di shwashing equip-

ment heat ed or'pomered by electricity, the following safety rules should
be observed

(1) Keep electric wiring and conponents free of grease,
oil, and water.

(2) Never operate an electric switch with vet hands.

(3) Do not handle electric wiring at anytime. |If any
electrical work nust be done, notify the installation facilities engineer

h.  Maintenance and operational requirenents (Single-Tank and
Mul tipl e-Tank Dishwasher).- follow ng services and operating procedures

should be performed to insure satisfactory operation of dishwashing equipnent:

(1) Installation facilities engineer

(a) The di shwashing machi ne should be throughly
inspected on a weekly basis by the installation facilities maintenance per-
sonnel and all deficiencies should be corrected by replacing or repairing
broken or worn parts so that the machine operates as intended by the manu-
facturer. In addition, the installation facilities maintenance Personnel
when notified by supervisory dining facility personnel, should replace or
repair defective parts of dishwashing equi pment such as valves, thernoneters
pressure gages, motors, punps, heaters, detergent concentration neters
automatic detergent dispensers, rinse aid injectors, wash and rinse arns
and nozzles. If facilities are not available for chemcal water analysis,
wat er hardness kits and detergent concentration titrating kits should be

avai l abl e for verification testing and shoul d be stocked by the installation
facilities engineer.

(b) The heaters should maintain the proper tenperature
of the water throughout the wash and rinse cycles.

(c) Assure that adequate water heating equi pnent is
available at each installation to obtain maximum efficiency of operation
during peak loads and at all seasons of the year.

(2) Dining facility personnel

(a) The walls and floor area around the di shwashing

machi ne should be kept clean at all tines and dry as possible to prevent
acci dents.

17
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(b) The spray holes should be checked after each
di shwashing period to assure the free flow of wash solution and rinse water

(c) The entire inside of the di shwashing machine
should be washed with a solution of the dishwashing conpound after each
di shwashing period and thoroughly rinsed with fresh water

(d) The scrap strainer pans and splash curtains on
sone di shwashers should be removed after each dishwashing period, cleaned
and al lowed to dry.

(e) The recomended wash and rinse water tenperatures
should be maintained in order to obtain adequate cleaning and effective
sanitizing of the tableware, flatware and other utensils.

(f) The water, steam and drain valve should be checked
for |eakage daily before operation.

(g) The wash sol ution Punps of dishmashin? machi nes
should never be turned on until the wash tank has been filled with water.

B. Accessory Mechanical D shwashing Equi pment

1. Preflushing Machine

Description.- The preflushing machine (Figure 11) should

conform to requirenents of ML-P-12390. |t is used to renmove nost of the

food particles and grease from tableware itens and serving trays just before
they are racked and placed in a dishwashing machine for washing and rinsing
Excess food particles or refuse should be renmoved from tableware and utensils
by using the rubber bunper operation (see Section Il11-C. The preflushing
machine is connected to the water system by means of a mixing valve (ltem #3,
Figure 11). The mixing valve has one fitting for connection to a hot water
line and one for connection to a cold water line. Wen the nachine is
installed, each line is provided with a control valve. These valves (ltens #4
and #5, Figure 11) are operated to mx hot and cold water in the blender in
quantities required to maintain a flush water tenperature of about 115°F + 5°F
The proper and inproper preflushing procedures are shown in Figures 11 though
15. DO _NOT USE SOAP.

18
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Figure 12 - Preflushing Machine

Figure 13 - Proper Preflushing Procedure - No Dishwashing
Conpound (Hand O Machine), Soap O Detergent

20
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Figure 14 - Inproper Preflushing Procedure - Do Not
Use Hand O Machine Di shwashing Conpound

Figure 15 - Inproper Preflushing Procedure - Buildup
O Soap Or Detergent In Preflushing Tank

21
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(1) The conponents of the preflushing machine may be
divided into two systens, a scrapping system and a flushing system

aP The conponents of the scrapping system normally
consist of a scrapping plate (Item #2, Figure 11), a scrap basket (ltem #7
Figure 11) and a tank (ltem #9, Figure 11). Food scraps from tableware and
serving trays are scrapped onto the scrapping plate where they fall into the
scrap basket and are trapped. The tank supports the scrapping plate and
scrap basket and also acts as a reservoir for the flush water. The tank,
scrapping plate, and scrap basket are of stainless steel. The top of the
tank is provided with a nounting flange that is secured to the underside of
the dish table.

(b) The conponents of the flushing system consist of
an electric motor (Item #17, Figure 11) which drives a rotary punmp (ltem #16
Figure 11) by means of pulleys and belt. The punp inpeller (Item #14,
Figure 11) drains water fromthe tank into the punp intake plate (Item #13
Figure 11) and forces it through the gusher tube (ltem #19, Figure 11). The
hei ght of the water colum above the gusher tube is adjustable (see para.
Ib(2) ).

h. Controls

(1) Punp notor switch.- The punp notor switch (ltem #18
Figure 11) turns the notor on.

(2) Punp intake plate.- The punp intake plate (Item #13
Figure 11) controls the height of the water colum from the gusher tube
When properly adjusted, the water colum should fall into the center of the
scrapping plate, if the machine is equipped with a scrapping plate. To
adjust the punmp intake plate, proceed as follows:

. (a) Turn the punp intake plate clockw se to increase
hei ght of water colum; turn plate counterclockw se to decrease hei ght of
wat er col um.

(b) Wen the nearest full turn has been made (punp
intake plate opening nust be in down position), lock intake plate in position
with |ocking dog (ltem #12, Figure 11).

(3) Water valves.- Valves placed in the hot and cold water
lines that are connected to the blender are usually gate valves

c. Qperation.- If the machine has a scrapping plate, follow
operating procedures given below. |f machine does not have a scrapping
plate, follow all applicable procedures
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(1) Prelinminary procedures

(a) Turn cold water valve wheel counterclockw se until
steady stream of cold water flows through blender and into tank.

(b) Place fingers of one hand into hand access opening
(Item #6, Figure 11) and into stream from bl ender.

(c) Turn hot water valve wheel counterclockw se
slowmy until streamfromblender is warmto the touch, but not hot enough
to burn fingers (maxi num 120°F).

(d) Install drain (overflow) pipe (Item #10, Figure 11)
in tank drain opening.

(e) Install scrapping plate (ltem #2, Figure 11) on
top of tank (ltem #9, Figure 11). Turn on switch (ltem #18, Figure 11) to
start punp motor. |f water colum from gusher tube (ltem #19, Figure 11)

does not fall close to center of hole in scrapping plate, adjust punp intake
plate (see para. Ib Controls). Wen proper adjustment has been obtal ned,
remove scrapping plate.

(f) Lower scrap basket (ltem#7, Figure 11) into
tank. Be sure that insert on rimof scrap basket is over gusher tube.

Position scrapping plate on tank, making sure that
insert on rim of scrapping plate is over gusher tube.

d. Operating procedures

(1) Pass the soiled tableware and serving trays, bottom
side down, through the water colum in such a way that the arc of the stream
first strikes the eating surface of the item Scouring pad, FSN 7920-753-5242,
shoul d be used to remove stubborn stains.

(2) Continue the notion through the water colum. This
will wash both sides of the item renoving nost of the debris and grease.

e.  Shutdown procedures

(1)  Turn pump motor switch to OFF position.

(2) Turn hot and cold water val ve wheels cl ockw se until
fully closed.

3) Rempove scrapping plate and brush any residue from
scrapping plate into scrap basket.
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(4) Renpve and enpty scrap basket.
(5) Renove overflow pipe from drain, and drain tank.

f.  Operational maintenance - Dining facility personnel

(1) After each operation

(a) Thoroughly clean scrapping plate and scrap basket.

(b) Operate cold and hot water valve wheels to provide
a flow of water through blender and into tank. \Water tenperature should be
slightly higher (120°F) than that of water used for preflushing.

. (c) Install overflow pipe in tank drain. Wen water
level is 1 or 2 inches below top or overflow pipe, shut off hot and cold
wat er val ves.

(d) Pour one cup (six ounces) of hand di shwashing
conmpound, FSN 7930-281-4731, into warm water. Scrub all interior surfaces
of tank thoroughly with a scrub brush, FSN 7920-061-0038.

(e) Remove overflow pipe and drain tank.

(f) Replace overflow pipe, fill tank with hot water
to 1 or 2 inches below top of overflow pipe. Rinse tank interior thoroughly.
Drain tank.

(2) After each day's operation. At the end of each operating
day, perform cleaning procedures given in (1) above, and then clean punp and
gusher tube as follows:

(a) Install overflow pipe in tank drain.

(b) Open hot water valve and fill tank to top of
overflow pipe. Cose hot water valve, and pour one cup (six ounces) of hand
di shwashing conpound, FSN 7930-281-4731, into hot water.

(c) Start punp rmotor and allowit to run for about
5 mnutes.

(d) Stop punp notor. Renove overflow pipe from tank
drain, drain water from tank, and then replace overflow pipe in tank drain.

(e) Refill tank to top of overflow pipe with hot water,
start punp motor and operate for about 5 minutes, and then stop punp notor.

(f) Renove overflow pipe and drain tank.
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. Safety precautions

(1) Wien operating the hot and cold water |ine valves to
mx water in the blender, always open the cold water |ine valve first and
place fingers in streamfrom bl ender.

(2) If punp notor snokes during operation, shut off notor
and report condition to the installation facilities engineer.

(3) Make sure that all switches on the equipment are in
OFF position before plugging into outlet.

(4) Keep electric wiring and conmponents free of grease,
oil and water.

(5) Never operate an electric switch with wet hands.

(6) Do not handle electric wiring at anytime. |f any
electrical work nust be done, notify the installation facilities engineer.

(7) Pull the plug or turn switch to OFF position before
attenpting to clean or adjust the preflushing machine.

(8) Wen using the preflushing nmachine, follow all
instructions posted on or near the machine, and never |eave the machine
while it is in operation.

(9) Keep floor free of boxes, trash, cleaning equipnent,
or any itemthat soneone could trip over.

(10) Keep floor clean and dry. Ceanup any spilled food
or liquid inmediately.

(11) Get rid of dirt, grease, and trash pronptly to reduce
fire hazzard.

2. Aternate Preflushing Equipment

a. Prerinse unit (Figure 16).- A conplete prerinse unit
with nixing faucet to insure correct water tenperature. The gooseneck reaches

12 inches over the sink at the top, with a swivel type base for increased
cover age.
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Figure 16 -

Prerinse Unit
b. Gar bage disposal/flushing attachnment
particles are rinsed off

(Figure 17).- Food
tabl eware and serving trays by means of a prerinse
unit and are disintegrated in the garbage disposal.
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Figure 17 - Garbage Disposal/Flushing Attachment
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SECTION 11 - MECHANI CAL DI SHWASHI NG PROCEDURES

A Qperations. - Two and one-half to three and one-half ounces of
machi ne di shwashing conpound, FSN 7930-205-1387, should be added to each
10 gallons of wash solution. NEVER USE HAND DI SHWASHI NG COVPOUND, SOAP,
OR DETERGENT (HAND OR LIQUID) IN THE DI SHMSHING MACHTNE. Wen the dish-
washer is equipped the an automatic detergent dispenser, the dispenser should
be set to maintain a concentration of 0.20 to 0.25 percent which is about
2.6 to 3.6 ounces per 10 gallons of wash solution. A detergent test Kit,
FSN 7320- 144-6081, should be used to determne the specific detergent con-
centration. Wen a dishwasher is not equipped with a detergent dispenser
the standard di shwashing conpound should be added directly to the di shwasher
in neasured ampunts to maintain a uniform concentration. For the average
wash tank (single/nultiple), two and one-half to three and one-half ounces
of machine di shwashing conpound (1/2 of a small chinaware cup or 1/3 of a
|l arge white chinaware cup) should be added every ten nminutes when automatic
di spensers are not available or operable. [|f the dishwashing machine is
equipped with a detergent concentration neter, add machine di shwashing
conpound, FSN 7930-205- 1387, using the detergent test kit, mke up the
washing solution to a concentration of 0.20 percent, adjust tenperature to
150°F and set needle on meter to 12 o' clock. The neter should be read after
the doors have been closed and the water has been well circulated. \en a
rinse aid injector has been installed on a dishwasher, a rinse additive
FSN 7930-619-9575, in one gallon bottles should be used. To figure tank
capacity when it is not given, nultiply the length of the tank by the width
of the tank by the height of the overflow level (in inches) and divide by
231, This will give the approxi mte capacity of the tank in gallons. The
supervi sory mess personnel should post the correct quantity of the standard
di shwashi ng conpound for the equipment on or near the dishwashing machine
for use by subsequent operators.

B. Dishwashing Procedures
1. Tableware

Chi naware, toughened glass, glassware, plasticware and trays
(plastic serving, stainless steel serving and fiberglass carrying). - Chinaware,
toughened glass, glassware, plasticware, and trays should be thoroughly
washed in a dishwashing machine using the follow ng di shwashing operation

(1) Scrapping. Before being placed in the dishwashing
machi ne, excess food soil should be renoved immediately from chinaware,
t oughened gl ass, glassware, plasticware and trays by using the rubber bunper
operation confornming to ML-R-43767, Retainer (Bunper) Material, Liner, Trash

Can (Figure 18). SCRUB BRUSHES SHOULD NOT BE USED (WLL CAUSE CONTAM NATIQON).

Do not hit these items against refuse containeer (Figures 19 and 20)
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Figure 18 - Retainer (Bunper) Material, Liner Trash Can

Figure 19 - Inproper Scrapping Procedure - Use Retainer
(Bunper) Material, Liner Trash Can
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Figure 20 - Inproper Scrapping Procedure - Do Not Strike
Tabl ewar e Agai nst Refuse Cont ai ner

(2) Preflushing.- Chinaware, toughened glass, glass ware
plasticware and trays should be preflushed as soon as possible after scrapping
in order to renove nost of the food particles and grease before they are
placed in the dishwashing nmachine. A preflush machine may be separate or
an integral part of the dishwashing machine. The tenperature of the water
for preflushing should be maintained at 115°F + 5°F

. (3) Sorting.- Chinaware, tou?hened gl ass, glassware,
plasticware and trays of simlar sizes and styles should be Sorted according

to the specific type of tableware itens. The proper and inproper sorting
procedures are shown in Figures 21 and 22.
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Figure 21 - Proper Sorting Procedure

Figure 22 - Inproper Sorting Procedure
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(4) Racking: Chinaware, toughened glass, glassware,
plasticware and trays should be racked as foll ows:

(a) Stand large (9-inch) dinner plates (china, glass
or plastic) and conpartment mess trays (15-% X 11-5/8 X 3/4) in racks,
FSN 7320-868-8942. This rack (approximately 20 inches square) should be
| oaded with not more than five trays or ten large dinner plates well
spaced (not less than 3 inches apart) and slanted for the proper spray washing
and rinsing of these itenms (Figures 23 and 24). Five service trays (15-% X
20-%3 should be placed in a rack, FSN 7320-868-8942 (Figure 25). (One side
of the rack should be cut off for proper fitting. The proper and inproper
racking procedures are shown in Figures 23 through 25.

Figure 23 - Proper Racking Procedure - Conpartment Messtray
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Figure 23A - Inproper Racking Procedure (Compartment Messtray)
(I'mproper Rack Wth Six Trays)

Figure 23B - Inproper Racking Procedure (Compartment Messtray)
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Figure 23C - Inproper Racking Procedure (Conpartment Messtray)
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Figure 24 - Proper Racking Procedure (Plate, Eating, Dinner)
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Figure 24A - Improper Racking Procedure (Plate, Eating, Dinner)

Figure 24B - Inproper Racking Procedure (Plate, Eating, Dinner)
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Figure 24C - Inproper Racking Procedure (Plate, Eating, Dinner)

Figure 24D - Inproper Racking Procedure (Plate, Eating, Dinner)

36



TECHNICAL LIBRARY

M L- HDBK- 740

Figure 25 - Proper Racking Procedure

(b) Place sixteen 10-% ounce drinking cups (china,
glass or plastic) or nine 5-3/4 inch dianmeter eating bow s (china, glass,
or plastic) in the inverted position in a rack, FSN 7320-965-2141 (Figures

26 and 27). The proper and inproper racking procedures are shown in
Figures 26 and 27.
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Figure 26 - Proper Racking Procedure (Cup, Drinking)

Figure 26A - |nproper Racking Procedure (Cup, Drinking)
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Figure 27 - Proper Racking Procedure (Bow, Eating)

Figure 27A - Inproper Racking Procedure (Bow, Eating)
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(c) Place 36 tunblers in the inverted position in
a rack, FSN 7320-926-6657 (Figure 28). The proper and inproper racking
procedures are shown in Figure 28.

Figure 28A - Inproper Racking Procedure (G assware)
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(5) Washing.- Chinaware, toughened glass, glassware and
plasticware itens should be thoroughly washed in a single/nultiple tank
di shwashi ng machi ne using the recormmended amount of machi ne di shwashi ng
compound specified in Section Ill1-A  |f dishwashing operation continues
over 30 nmnutes, shut down, drain both tanks, and start with fresh water
and proper amount of machine di shwashing conpound. Trays should not be
washed with chinaware, toughened glass or glassware.

(6) Rinsing.- For chinaware, toughened glass, glassware
plasticware and trays, the tenperature of the power rinse water in the
di shwashi ng machi ne shoul d be maintained at not |ess than 160°F. The fina
rinse water tenperature should be not |ess than 180°F nor nore than 195°F
at the entrance of the final rinse manifold. Wen a rinse additive injector
has been installed on a dishwasher, a rinse additive, in FSN 7930-619-9575
one gallon bottles, should be used. In the event that the rinse water cannot
be kept hot enough to sanitize the tableware, flatware and glassware, they
will be inmrersed for not less than 1 minute in a sanitizing solution contain-
in at least 50 ppmof available chlorine at a tenperature not |ess than
75 F or by following the “Instructions for Use” on the package of “Disinfectant,
Food Service (Chlorine-lodine Type)”, FSN 6840-810-6396. Fresh sol utions
shoul d be nade for each 100 persons.

(7) Air_drying.- Wen chinaware, toughened glass, glassware,
plasticware and trays are washed and rinsed at the proper tenperatures and
with the proper use of machine di shwashing conpound and rinse additive, the
drying time of properly racked items in an adequately ventilated roomis a
few mnutes. The surface of the chinaware and toughened glass that cones in
contact with food should be untouched by the hands between washing and using
A sufficiently large clean table area and a sufficient number of racks should
therefore be provided to permt at least a few mnutes holding before the
racks are unloaded. Washed chinaware, toughened glass, glassware, plasticware
and trays should be inspected for mnute film before being stored in a clean
area for protection against contamnation. |f back of serving utensils have
a grease film they should be rewashed

2*  Flatware (knives, farks and_spoons).- Flatware should be washed
as soon as possible after use to prevent tarnish and discoloration. Prolonged
contact of food on flatware is the biggest corrosion and pitting factor and
reducing the contact time is the nost critical and essential step in the
cleaning of flatware. Flatware should be washed in a dishwashing machine
using the follow ng operations

a. Presoaking.- The flatware should be presoaked as soon as
possible after use. Flatware should be conpletely immersed in a stainless
steel sink or other suitable container containing one ounce of machine dish-
washi ng conpound per gallon of warmwater (120°F to 125°F). DO NOT POUR
MACHI NE DI SHWASHI NG COVPOUND OVER FLATWARE | N THE SOLUTI ON. DO NOT USE HAND
DI SHWASHI NG COVPOUND.  Gal vani zed and copper alloyed containers should not be
used to presoak flatware. A good presoak solution will thoroughly wet and
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| oosen nmost solid filmin a period of 15 to 20 mnutes. NO PRESQAKNG
SHOULD EXCEED 30 M NUTES (W LL CAUSE CONTAM NATIQN). Wen the presoak
solution becones contaminated with food soil as is usually evident by the
presense of a thin grease filmon the solution’s surface, the presoaked
solution should be changed. \en food soil |oads are not excessive, the
solution should be changed once every two hours at a mninmm

b. Sorting and racking.- Place approxi mtely 15 assorted
pieces of flatware (knives, forks, and spoons), “handles down”, into flat-
ware cylinders, FSN 7320-708-9568 (Figure 29) or FSN 7320-708-9580 (Figure 30).
The flatware cylinders are then put in a flatware cylinder washing and
transporting rack, FSN 7320-708-9540, and then placed in a flatware rack,
FSN 7320-926- 6658, for initial washing. Do not overcrowd flatware in the
cylinder because water nust reach all surfaces of each piece.

Figure 29 - Cylinder, Flatware (Plastic)
(I'nitial Washing)

42



TECHNICAL LIBRARY

M L- HDBK- 740

Figure 30 - Cylinder, Flatware (Corrosion-Resisting Steel)

c. Washing:- Flatware should be washed in a dishwashing machine
according to the recommended washing requirements specified in Section I11-A

d. Rinsing:- After flatware cylinders have been rinsed and have
cooled sufficiently to be handled, renove them from the washing and transporting
rack. Sort the flatware and place approxi mately 15 pieces of the same kind of
flatware handles down into flatware cylinders. Place the flatware cylinders in
a flatware and transporting rack and place the rack in the di shwasher and repeat
the washing operation (Figure 31). Invert them over cylinders of the dispensing
rack so that the flatware will have handles up. Place the cylinders in the
flatware dispensing racks (Figure 32) ready for the serving line
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Figure 31 - Rack Cylinder Flatware, Washing And
Transporting, And Rack Flatware,
Washing (Final Washing)
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Figure 32 - Flatware Cylinders In Flatware Dispensing
Rack Ready For Serving Line
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e. Air Drying:- Flatware should be air dried and inspected
for filmdeposits. Any rejects should be returned to the presoak sol ution.
Towel s should not be used to dry flatware.

3. Racks and cylinders.- Dishwashing machine racks and cylinders
conformng to ML-R-24039, Racks and Cylinders, for Mechanical D shwashin&
Machi nes, should be washed in a dishwashing machine according to the
recommended washing requirements specified for tableware itens. ey should

be air dried for a fewnmnutes and stored in a clean area for protection
agai nst contanination

4. Trouble shooting.- The following table should be used as a
guide for correct dishwashing problens:
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SECTION IV - HAND DI SHWASHI NG PROCEDURES

(Hand di shwashi ng shoul d be used only when the di shwashi ng machi nes
are not available or not operating properly.)

A Qperations.- The detergents used for hand d di shwashing nust be nuch
m | der than those used for machi ne di shwashi ng because operator’s hands are
imersed in the detergent solution. MACH NE WASH NG COVPOUNDS SHOULD
NEVER BE USED FOR HAND Di SHWASHI NG CERATIONS. They are strongly al kal i
and may cause skin irritations. The hand di shwashing conpounds are generally
hi gh sudsing products. Sudsing is desirable in hand di shwashing but would
interfere with the washing action in dishwashing machines. The washing
temperature for hand di shwashing is nuch |ower than that for machine dish-
washi ng. The maxi mum tenperature that can be endured by humans over an
extended period is about |120°F. Proper scrapping and preflushing as pre-
viouslylyy described in machine di shwashing procedures are also inportant
prelimnary steps in hand dishwashing. Dishwashing Conpound, Hand, FSN
7930-281-4731 (50 Ib. sack), should be used for hand di shwashing operations.
The proper and inproper hand di shwashing operations are shown in Figures 33
through 40. The arrangenent reconmended for hand washing serving utensils
and tableware items consists of three sinks, one warm wash (120°F to 125°F),
one warm rinse (120°F to 140°F), and one hot sanitizing (180°F). Inmmersicn
inthe third sink using wire baskets will be for 30 seconds at 180°F., with
a thernmoneter indicator and booster heater provided. An alternative nethod
is two sinks, one warm wash (120°F to 125°F) and one warm rinse (120°F to 140°F)
followed by a final rinse in a fixed nozzle spray rinse cabinet (not shown in
Figure 34) delivering 10 gallons per mnute of 180°F rinse water at the
mani fold for 5 seconds or 5 gallons per mnute for 10 seconds.

Figure 33 - Proper Hand Di shwashing Operation
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Figure 34 - Proper Hand Dishwashing Operation
(Al'ternate Method)

Figure 35 - Proper Hand Dishwashing Qperation
(Alternate Method)
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Figure 36 - Inproper Hand Dishwashing Operation -
Too Little Detergent In First Sink

Figure 37 - Inproper Alternate Hand Di shwashing Operation -
Do Not Rinse Chinaware In The Final Rinse
Sink First
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Figure 38 - Inproper Alternate Hand Dishwashing Qperation -
Do Not Use Machine Dishwashing Conpound

Figure 39 - Inproper Alternate Hand Di shwashing
Operation - Too Much Suds



TECHNICAL LIBRARY

M L- HDBK- 740

Figure 40 - Inproper Hand Dishwashing QOperation -
Too Much Suds In Both Sinks

B. Hand Dishwashing Operations for Specific Tableware Itens

1. Chinaware, toughened glass, plasticware glassware and serving
trays (5-compartnent, plastic, stainless steel and fiberglass).- These itens
shoul d be individually hand washed in the referenced wash sink or other suitable
container using the follow ng hand di shwashing operations:

a. Scrapping.- Excess food soil should be renoved by using the
rubber bunper operation as specified in Section IlI-A

bh. Preflushing.- These items should be individually preflushed
as specified in Section Ill-A

c. Washing.- These itens should be individually hand washed with
a scouring pad, FSN 7920-753-5242, in a wash sink or other suitable washing
container using 3 ounces of hand di shwashing conpound, FSN 7930-281-4731,
in every 10 gallons of warm water (120°F). The tenperature of the wash water
solution should be maintained at 120°F to 125°F. DO NOT USE CO.D WATER TO
DI SSOLVE HAND DI SHWASHI NG COMPOQUND.  The wash sol ution should be changed when
it becomes contamnated with food soil, as is evident by lack of suds or the
presence of a thin grease filmon the solution's surface
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d. Rinsing.- These items should be placed in suitable racks on
wire baskets and rinsed in the wash sink or other suitable container using
clear warm water (120°F to |140°F), and then rinsed for 30 second in hot
water at a tenperature of 180°F. If sufficient hot water is not available,
these items should be rinsed according to the “Instructions for Use” specified
on the package of Disinfectant, Food Service, ML-D11309. The clean table-
ware should be racked for air drying.

. . & Ar drying.- These itens should be racked and air dried, as
specified in Section II[-A

2. Flatware (knives, forks and spoons .- Flatware should be individualy
hand washed with scouring pad, FSN 7920-753-5242, in the wash sink or other
suitabl e washing container as soon as possible after use in order to prevent.-cnt
Lar?lfr aqg discoloration. The followi ng hand di shwashing operations should

e foll owed:

. a. Presoaking .- The flatware should be presoaked as specified in
Section I11-A except that 3 ounces of hand dlshmash|£§ conpound shghld be used

per 10 gallons of warm water (120°F to 125°F.).

b. Flatware should be individually hand washing wth
a scouring pad, FSN 7920-753-5242, in the wash sink or other
container as specified for chinaware, toughened glass, plasticware , glassware
and trays. The tenperature of the wash soil.ltion should be maintained at
120°F. to 125°F.

. c. Rinsing.- Flatware should be placed in separate flatware
cylinders (approximately 10 to 15 knives, forks and spoons), handles down, an d
rinsed as specified for chinaware, toughened glass, plasticware, glassware and
serving trays.

d. Ar drying.- After the flatware has been rinsed, it should
be allowed to air dry and be inspected for food soil g9 not handl e surface
that comes in contact with food). The cylinders are are inverted into Hw ?fMere

difpfnsing racks “handles up“. Any reject should be retured to the presoak
sol ution.

3. Pots and pans.- Pots and pans should be hand washed according to
the procedure specified in Figure 41.  Excess food particles should be placed
in the garbage disposal, then the pots and pans should be prerinsed before being
hand washed. Three separate sinks should be used to wash pots and pans. The
pots and pans are individually washed in the first wash sink (which contains a
grease trap on side) using 3 ounces of hand dishwashing conpound per 10 gal | ons
of warm water (120°F to 125°F). Theg shoul d be washed thoroughly inside and
outside by neans of a kitchen scrub brush, FSN 7920-061-9937 or FSN 7920-061- 0038
Burned food and difficult to renove stains should be renoved by using a smal
anount of scouring powder, FSN 7930-205-0442, on a danp abrasive scouring pad,
FSN 7920- 753-5242, and rubbing vigorously in a circular notion until the stains
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are renoved. Pots and pans are then rinsed in the second sink at a tenperature
of 120°F to 140°F. The rinse water solution should be kept clean and free
froma buildup of suds. The pots and pans are then imersed conpletely in

the third sink which contains clear hot water (180°F) for a period of not |ess
than 30 seconds. \Were sufficient hot water is not available, pots and pans
should be immersed for not less than one mnute in a disinfectant solution
according to the “Instructions for Use” on the package of Disinfectant, Food
Service (Chlorine-lodine Type). Finally, the pots and pans are allowed to

be air dried (no towels) on a clean surface or rack and then stored in a

clean area which is free from contam nation.
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c. Qperating Precautions. - The follow ng operating precautions shoul d
be takcn by dining faciTity personnel in order to establish a satisfactory
hand di shwashi ng operation:

1. The detergents used for hand di shwashing should be the standard
product .

2. Machine di shwashing conpounds should never be used for hand
di shwashi ng.

3. Goss and unconsuned food soils on tableware and other serving
utensils should be renoved by scrapping and preflushing before placing them
in the wash sol ution.

4. The tenperatures of the preflush, wash solution and rinse water
should be maintained at the specified tenperatures in order to obtain effective
washing and rinsing action.

5. The washing solution should be changed when the suds disappear
and oil filmfornms on the surface

6. Sponges shoul d not be used to renove excess food soil from
tableware and other serving utensils.

7. Tableware and other serving utensils should be preflushed as
soon as possible after use.

8. Pots and pans should be rinsed in clear warm water (120° to 140°F)
immedi ately after being used

9 The eating surfaces of clean tableware and other serving utensils
should not be touched. Only persons with clean hands should handle tableware
in order to reduce the possibility of contam nation.

10 Scouring powder should not be used to clean tableware and other
serving utensils; it should be used only on pots and pans.

11. Disinfectant,” Food Service, should be used to santize tableware
and other serving utensils where sufficient amount of hot water is not available
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SECTION V - FIELD DI SHWASH NG PROCEDURE (BO LING WATER METHOD)

A Qperations.- The detergents used for field dishwashing are the sane
as those used for hand dishwashing operations. MACH NE DI SHWASHNG COMPOUNDS
SHOULD NEVER BE USED FOR FIELD DI SHWMASH NG The-tenperature of the wash
solution should be maintained at a mininumof 130°F." The prerinse and rinse
tenperatures should be maintained at the boiling point of water. proper
scrapping and washing are inportant steps in field dishwashing. pjshwashing
Conpound, Hand, FSN 7930-281-4731 (50 |b. sack) should be used in field
di shwashing procedures. The arrangenent reconmmended for the field washing
of mess kits consists of three 32-gallon galvanized steel corrugated cans,
each with an imersion heater for use in field dishwashing (Figure 42).

(See TM 10 4540 201-15 for operating instructions of the immersion heater).

An additional 32-gallon can may be used as a prewash solution (change frequently)
if the mess kits are extrenmely dirty. Each group of three or four cans is
capable of washing the ness kits of approximtely 80 persons. wess kit shoul d
be individually washed in the field according to the follow ng procedures:

eyt

1

Figure 42 - Mess Kit Ceaning Operation (Additional
Prewash Can May Be Used If Required)
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1. Scrapping.- Food particles should be conpletely scrapped as
soon as possible after use fromthe mess kit into a garbage container by
means of a | ong-handl ed scrapper, FSN 7330-205-1950 or by using the rubber
bunper operation.

2. \Washing.- The first 32-gallon can is filled with warm wash
solution (130°F nmininmum) (hot to touch) using twelve ounces of hand dish-
washi ng compound, FSN 7930-281-4731. Stir vigorously to produce suds.

The mess kit is then thoroughly washed in the wash solution using a | ong-
handl ed brush. It is then removed fromthe wash solution and shaken vigorously
to remove excess solution. The wash solution should be changed when it

becones contam nated with food soil, as is evident by lack of suds or grease
filmon surface. It is inportant that the wash solution tenperature be

mai ntained at a mnimmof 130°F so as to soften greasy filmsoils.

3. Rinsing.- The second and third 32-gallon cans are filled with
clear boiling water. The ness kit is prerinsed thoroughly in the second
can, and then it is rinsed thoroughly for 30 seconds in the third can. The
mess kit should be vigorously shaken before noving to each succeeding can in
order to drain off excess water. It is inportant that the prerinse and
rinse solutions be maintained at the boiling point. The prerinse and rinse
wat ers shoul d be changed when a grease filmappears on the surface of the
wat er

4. Air drying.- The mess kits should be thoroughly air dried.
Towel s shoul d not be used.

B. Qperating Precautions.- The follow ng operating precautions shoul d
be taken by dining facility personnel in order to establish a satisfactory
field di shwashing operation:

1. After each neal, the 32-gallon gal vani zed steel corrugated cans
shoul d be thoroughly cleaned with a hot washing solution using a scrub brush
followed by a boiling water rinse.

2. The detergent used should be the standard product.

3. Machine dishwashing conmpounds should never be used for field
di shwashi ng operations.

4. @Goss and unconsumed food soils should be scrapped fromthe ness
kit as soon as possible after use and before placing it in the wash sol ution.

5. The washing solution and the rinsing waters should be changed
periodically for proper washing efficiency.

6. The tenperatures of the wash solution, prerinse and rinse waters
shoul d be maintained at the specified tenperatures in order to obtain effective
washing and rinsing action.
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c. Aternate Method for Field Dishwashing Procedure - Disinfectant
Met hod. - Disinfectant, Food Service (Chlorine-lodine Type), FSN 6840-810- 6396,
(4.770z. pouch), was devel oped for lowtenperature Disinfection mess its,
inlieu of the boiling water rinse. It is intended primarily for use in the
field where the rinsing solution cannot be kept at the boiling point for
disinfecting mess kits. \Wen dissolved in water, Disinfectant, Food Service,
rel eases both iodine and chlorine gas which disinfects the ness kit. The
efficiency of this action is increased by the length of tinme it stays in
contact with the mess kit and also by the agitation of the water. [f the
conpound is dissolved in warm water (130°F), the hal ogen gases are released
too rapidly and the disinfecting action is soon lost. A chlorine-iodine
solution for rinsing the ness kits of approximtely 100 nen is made by
di ssolving the contents of one double conpartnent, one package of Disinfectant,
Food Service, in 25 gallons of water. |f the water is cold, nix the contents
of the package with a small anmount of water in a container (canteen cup)
and pour the mixture into the rinse water. Stir thoroughly to dissolve. A
fresh solution nust be made up for each 100 nen, and a solution should not
be reused. The proper nmess kit washing, rinsing and disinfecting procedures
consist of a ness kit cleaning operation using three 32-gallon gal vanized
steel cans.
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SECTION VI - STAIN REMOVI NG PROCEDURES

A Qperation.- A satisfactory stain renover has been devel oped by
the mlitaryy for use in either hard or soft water for the removal of coffee,
tea and other absorbed food stains from tableware, glassware, plasticware
and serving trays and for renoving coffee stains fromstainless steel coffee
urns (not alumnum urns). This stain remover is covered by FSN 7930-282- 0685.
It should be stored in a tightly closed container in a cool dry place
STAIN REMOVER, TABLEWARE, SHOULD NOT BE USED ON ALUM NUM EQUI PMENT.

1. Renoving stains from tableware, glassware, plasticware and
serving

a. Sinks, steel or porcelain tubs, crocks, “G@” cans and
simlar containers may be used to hold the stain removing solution. A
dial -type thernoneter should be placed in the solution to determine the
proper operating tenperature. Rinse tanks of di shwashing nachines can be
used if other facilities are not available. A umnum equiprment should not
be used. Avoid skin contact. Avoid breathing of dust fromthe stain renover

bh. Dissolve the stain renoving conmpound in the ratio of 1 to
2 pounds to 12 gallons of hot water (170°F to 180°F). Conpletely imerse
t abl eware and other serving utensils (except flatware) in the stain removing
solution at 180°F for approximately one hour or until stains are renoved
DO NOT STACK TABLEWARE | N THE SOAK SOLUTI ON.

c. Rinse tableware and other serving utensils (except flatware)
thoroughly with a strong stream of cold water after removing the stain. Steel
wool scrub brushes or other abrasives should never be used to renove stains
from tabl eware and other serving utensils.

d. Wash and rinse the tableware, glassware, plasticware, and
serving trays in a dishwashing machine using the recommended machine dish-
washinig procedures as specified in Section IlI.

e. Allow the tableware and other serving utensils to be air
dried before placing themin a clean area

2. Renmoving stains from coffee urns (except alumnum.- stain renover,
FSN 7930- 282- 0685, should be used for destaining coffee urns according to the
foll ow ng procedures
a. Fill and heat the hot water boiler (170°F to 180°F).
b. Drain leftover coffee fromthe urns

c. Wth coffee faucet open, open top of urn and rinse with hot
water (170°F to 180°F).
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Close the coffee faucet and refill the urn with hot water
(170°F to 180°). Add two tablespoons (2 oz.) of stain renover, FSN 7930-
282-0685, per 5 gallons of hot water. Let the solution stand for 15 minutes
or longer depending on the degree of stain. Agitate solution with a |ong-
handl ed scrub brush to |oosen deposits

e. Drain and rinse well with hot water.
f. Alow the coffee urn to be air dried.

3. Removing stains from flatware.- The greatest single cause of
corrosion to stainless steel flatware is food soil, especially from foods
which are acidic. The presence of lactic, tannic, tartaric, citric and
other acids present in such foods as mayonnaise, fruits, fruit juices and
butter attack and remove the oxide filmfromstainless steel surfaces, causing
pitting or surface corrosion to take place. The longer the food soil remains
in contact with the flatware the greater the corrosion. FLATWARE SHOULD BE
PRESOAKED IN THE WASH SOLUTION AS SOON AS POSSIBLE AFTER USE.  The foll ow ng
operating procedures should be followed for removing stains from flatware:

a. Dissolve conpletely two ounces of hand di shwashing conmpound
FSN 7930-281-4731 for each one gallon of warmwater (120°F to 125°F) in wash
sink or some other suitable container.

b. Place flatware in the wash solution for five minutes. DO NOT
OVERSTACK FLATWARE.

c. Rermove the flatware fromthe wash solution, and inmediately
wash it in a dishwashing machine using the recomrended machi ne di shwashing
procedures specified in Section Il

4. Operating precautions.- The following operating precautions should
be taken by dining facility personnel in order to establish a satisfactory
stain renoving operation:

a. The stain for glassware and plasticware remover should be of
the oxygen releasing type. The stain remover for flatware should conform to
P-D- 410

h. The tenperature of the stain removing solution should be
mai ntained at 170°F to 180°F.

c. Stain renover solution should not be used on al um num
equi pment

d. Tableware and coffee urns should be thoroughly rinsed after
being subjected to the stain remover solution
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e. Tableware, glassware, plasticware and serving trays should
remain in the stain remover solution until all of the stains are renoved

f.  Flatware shoul d be washed as soon as possible after being
removed from the presoak solution.

. Flatware shoul d be presoaked in the presoak sol ution as soon
as possible agter use.
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SECTION VII - DI SPENSI NG SYSTEMS FOR USE W TH LI QUI D SUPPLI ES
A. Central Liquid System (Renote Type)

1. Qperation. - The central liquid system (FIGURE 43 is recomended
for use on high capacity flight type (rackless) dishwashing machines. The
system consists of the control unit, detergent dispensing unit and rinse
additive injector all within one main control panel or box, and subpanels
containing a failure alarmto indicate when the concentration of detergent
in the wash water is not as preset, when the systemis not operating due to
mechani cal failure, or when the liquid supplies have been depleted and the
containers require changing.

The liquid supplies are punped or drawn through plastic tubing
from their original packaging container into the dishwasher through the
di spensing units. The liquid supplies can be stored in an area on the floor
above or below the dishwashing machine or on the same floor as far as 20
feet from the dishwashing machine.

The di shwashine machine contains an electronic sensor (probe)
as is used with powdered detergent systems, that senses the detergent con-
centration of the wash water solution and relays the information to the
control box or panel by a connecting wire. [|f the wash solution is below the
desired concentration, the dispensing system activates as a result of the signal
and rel eases the dishwashing conpound into the wash tank as necessary to
mai ntain the proper detergent concentration.

The rinse injector portion of the systemis connected to the
final rinse line within the dishwasher. Wen the system contains subpanels,
lights and bells indicate when the detergent or rinse additive drums require
changing and also indicate when the system shuts down due to mechani cal
failure. This surveillance console can be placed anywhere in the mess area
or mess supervisor’s office for continual supervisory surveillance of the
operating condition of the dishwashing dispensing equipment.
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Figure 43 - Central Liquid System (Renote Type)
B. Liquid System (Proximate Type) (Figures 44 and 45)

1. Operation.- The smaller capacity dispensers used with single
and nultiple-tank rack type spray dishwashers are indivjdualhy suited for
the machine upon which they are to be used. They contain a detergent feeding
mechani sm consi sting of a punp or syphon (like the larger central |iquid
system) and a conpletely separate unit for dispensing the rinse additive
into the final rinse line of the dishwashing machine. These dispensers consist
of a control unit and probe, however, they do not contain subpanels for surveil-
| ance purposes. The warning signals indicating a failure of the equipment to
maintain the desired preset concentration are contained within the control box.

Supplies are stored next to the dishwasher and are of a smaller
capacity container, proportionate to the size of the dishwasher with which
they are to be used. The units operate in the sane manner as the |arger
central liquid system
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APPLI CATION : Used to inject a liquid drying agent into the final rinse of a dish-

machi ne, as shown bel ow.
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PRINCIPLES OF OPERATION.  The

L

piston punp is electrically operated

and is controlled by pressure switch that is an integral part of
the unit,.|ts self-contained reservoir, from which the punp draws

the liquid additive, has a

front opening refill inlet.Wen

is in operation the upper portion is illum nated.

Figure - Liquid System (Proximte type)

68

B adflmadai. \ macmdidbhn ;a;lmaad ad /) coidaaftas



TECHNICAL LIBRARY

M L- HDBK- 740

APPLICATION:  This systemis designded to control the concentration of the wash sol u-
tion in dishwasher which use powdered conpounds directly fromthe shipper
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PRINCI PLE Of OPERATION  The electrode in the wash tank measures the
strenth of the wash solution and transmits the signal to the head.

If the concentration is low, power is supplied to the solenoid valve
causing it to open and admt hot water into the detergent shipper.

The concentrated sol ution contained in the detergent shipper IS fe%

into the wash tank thus building up the solution strength. Wen the
solution strength again falls bel ow the predetermned level, the solenoid
valve is again opened to correct the depletion

In operation, the translucent white head cabinet is illunminated by pilot
| anps according to three pre-deternined patterns

1. Cabinet illumnated by steady white light-head is on.

2. Cabinet illumnated by white light and green light--solution
is slightly bel ow operating |evel and the head 1's feeding
conpound

3, Cabinet illumnated by white light, green light, and red Iight
along with simultaneous buzzer operation--wash solution strength
is less than 75% of operating |evel and, therefore, conpound
is either needed in reservoir or wash solution strength is |ow
for sonme reason.

Figure 45 - Liquid System (Proximte Type)
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SECTION VI11 - DESCALING PROCEDURES FOR MECHANI CAL DI SHWASHI NG MACH NES
SINGLEW MULTI PLE  TANK)

A Qperation. - Wen noticeable deposits of scale are observed in the
wash and rinse tanks of dishwashers, the followi ng procedures should be used:

1. Drain both wash and rinse tanks.

2. Cose the wash- and rinse-tank drain valves. Add about 12
gallons of hot water to the tank (or in each tank of a dual-tank machine).

3. Sprinkle approximately six ounces (one cupful) of scale-
removing conpound, FSN 6850-637-6142, on the scrap trays of both the rinse
and wash conpartnents.

4. Start recirculation of the solution wthout the addition of
water. Maintain a tenperature between 160°F and 190°F. Check col or of
solution every 10 minutes. Carbon dioxide is evolved as long as scale and
scale renover are present, and the solution will remin red as long as the
scal e remover is present.

5. If scale is not conpletely removed and solution is yellow,
sprinkle another cupful of the scale-removing conpound on each scrap tray.
Continue recirculation. Swab untouched scaled areas with this solution.
Add nmore renover if required. Scale on the final spray headers nay be
removed by using a scrub brush, FSN 7920-061-0038, and a small anount of
remover made into a paste with water.

6. After the scale is renoved, gases cease to formand the color
of the solution remains pink-red. Drain solution.

7. Fill both wash and drain tanks with fresh water. Circulate for
5 mnutes. Drain wash water.

8. Refill tanks and repeat operation in paragraph (7).
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GLOSSARY

Central control system Di spensing detergent, water conditioning,
and rinse additive products froma renote
and isolated location directly to the
di shwashi ng machi ne.

d eani ng: Renmoval of residues of food, dirt, foreign
material or other soiling ingredients or
mat erial s.

Det ergent : A cleaning agent which is suitable for use
in spray-type dishwashing machines and which,
when used effectively, aids in the renoval
of soil from dishes.

Det ergent di spenser: Device for adding detergents to wash water so
that the desired concentration of detergent
I's maintained.

Det ergent neter: Device for indicating the concentration of
detergent in the wash tank. |t may be used
with or without a detergent dispenser.

Di sinfectant: A substance that will destroy most harnful
bacterial but wll not necessarily destroy
bacterial spores or viruses.

Pref | ushing: Renmoving gross food particles either by neans
of a spray of water fromthe water system
or by a stream of recirculated water before
racking, or by a separate machine or portion
of a dishwashing machine built for this purpose.

Racki ng: Process of placing dishes and other serving
utensils in racks or on conveyors so that
each dish wll be fully exposed to pre-flushing
(if provided) and to washing and rinsing.

Rinse aid: A Product with excellent vvetting? properties,
will cause water to “sheet off” and dry
faster and thus reduce the risk of water
spotting.

Rinse aid injector: Devi ce which automatically injects or other-
wise adds a drying agent to the final rinse.
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Scrappi ng:
Soap:

Synthetic detergent:

Wat er hardness:
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Ef fective bactericidal treatnent of clean
surfaces of equipnment and utensils by a
process which has been effective in
destroying mcroorganisns, including
pat hogens.

The renoval of gross particles of food or
refuse from dishes and serving utensils.

The product formed by the saponification or

neutralization of fats, oils, waxes, resins

or their acids with organic or inorganic
bases

A detergent produced by chemcal synthesis
and conprising organi c conposition other
t han soap.

Water that contains dissolved calcium and
magnesi um salts which in turn react with
soap to forminsoluble soap is said to be

hard. The amount of these salts dissolved

in water represent the hardness of the
water. Water hardness is normally expressed
as parts per nmllion (ppm) or grains per

gallon (gpg).
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