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Placing the in heat- exch lation to the
beverage coil has the advantage of adding ‘the ‘refrigeration
system capacity to that of the latent storage and aids in-dis-
tribution of heat transfer, but the critical ﬁemPemmre control

" 1965 Guide And'Data Bsok:

perature is 35 F and ag milk must be delivered iiot‘exlfeéding
50'F to meet USDA Sanitation Code,!.there is-only.a amall
pull-down load for the refrigeration. Thus the system- can be
sized closer to the heat-leak load of the cabinet than-in most

plicati Ease of washi Lhemtenonsofpnmarym

to p t freesing the b age must be

Ca.rbonahon and freezing points vary with different flavors.
. Where beverages of two or more flavors are dispensed in one
machine, the temperature must be ad]usted for the one thh

the highest lteexmg temperature.
fcemakers .
~ A recent devel t is the use of i kers as an mtegml

put of cup-type drink vendors to pmv:de appronmately 2 05
of 'ice in each drink. These i are g ly 8
systema utilizing & 3 of 3 bp eomprssor, and ha
patity of - 100-200 Ib of ice per day. Some units'fe-fr wthe

-'melt water, while others have a heater which operates in’con-
junction with the main eondenser fan of the vendor to
evaporate the melt water. .

Coffee Vendors

‘Refrigeration serves an mpoﬂant function in oom-opemted
caffée’ machines for preserving fresh cream when used, or in
soma cases for holdmg a llqu.ld ooﬂ‘ee eonceutrabe at t.he
Pro] The t of refr 4 is
small for even t.he !argest machines of 800 to 1000 cup ca-
pacities. Ct ly ilable 1/12
vide more capacity than is needed to cool and keep ‘the. 2 “to
4 quarts of cream stored. Cleanliness and sanitation are  pri-
mary requirements. Cream in the metering tube must be
kept well below 50 F, which may require that the metering
valve be located in the insutated eompartment with the cream
container, and provided with a means of flushing the transfer
tube leading to the cup during or after each serving. Tem-.
perature control must prevent freezing of the cream in the
storage container, metering valve, or transfer tubé. Since 4
percent butterfat milk freezes at ‘approximately 31.9.F and
half-and-half cream at 32 F, stomgeat34w37Flsdmmble
for good storage life. .

.~ Plate evaporat e ical, accent the tempem-
ture control problem where the cream container rests on or.
near the plate. Forced-air circulation to promote natural con-,
vection should be considered. The insulated cooler:located,
within the coffee hine may have es at its outer,

walls of HF deg above ambient tempemture due to'the hot:
water and various heaters in the machine. Also prwent are’
small. ‘quantities of escaping steam which. require vapor

sealing of the outer envelope around the insulation.

Refrigerated Food Vendors

Milk in waxed papercnrtnnsxsbemgvended mswafrom
14 pint to 3¢ gal. Machine capacities range from about 70 to
300 cartons. The variety of available carton shapes and sizes
requires a variable or oouvemblu vendmg mmhmn and
changes the air spaces.b i Some cont
are block-shaped and ‘positioned so there is little space for
m movement t6 accomplish eoolmg Coo]mg can be he.lped

in this situation by means of cond ugh an
metal plate. The wued paper_ container does not seem to
mduce eoolmg mws as compamd eo glass—bottled beverages.

isto 1y in the milk
eooler using & ﬁnned tube evapomtnr “The usual hoiding tem-

portunce in the design.

Chilled foods of all descriptions, when packed’in suitable
carfnns,maybevand mﬂlesamemannerasmﬂkwions.
Th P q axe ly the same. The
refri it; qui usunlly is shgth 1 greater

where foods at room tempemture are placed in the:machine. .

However, the total hedt content of salads, cottage cheese and
other huinch items may be consniembly less \‘.han t.he tot.nl for
a load of 50 F milk.
Food items requiring hempemt.ures be.low 32 F maks nt
y to provide ad ting for vendo usmg

finned coils and forced-air circulation. . s
Ice cream vendors usually use plate type evaporatms with
space for frost.buildup. In addition to the usual precautions
of sealing moisture out of the insulated walls,’ it is pec y
to limit the moisture accumulating on the interior,-especially
during loading of merchandise in the machine. Bafflesrand
inner doors can be used to reduce air movement into the cold
machine. A control should pro\nde a selection of temperamres
from — 100 O F.

APPLICABLE STANDARDS :

A uniform procedure has been developed for_ testing ‘re-
fn,gemuon systems,” determining performmee daLa and
mating  bottle ity for self- ,
refrigerated bottled beverage coolers and vendors.? -

‘A standard for vending machines has been prepared by Lhe
Underwriters’ Laboratories.*

Approval by the Canadian Stacdards A
quired for machines sold in Canada.

The United States’ Deput.ment of Health, Educahon and
Welfare adopted a S since and Code in-1958
which specifically applies to vend.mg of foods and beverages?
‘While comnpliance is voluntary except at govemment ms(.alh—
uons, many municipal and county -health agericies are re-
quiring food vending opemwrs to meet this code. It‘feqirires
screens to vermi a l-reset theringstat

- to stop all vendmg if t.he food temperature e.xoeeds 50 , and

othe: cleanliness provisions. - -

 Many of the larger cities have health codes of ‘their wu
which ‘should be conmdered on an. mdlv:dunl basls

37 mnlsre-

“The National Aut A in: (Chi-*

cago, Tlinois) has established" standards of sanitation,” safety,
deslgn and" construction of various vendors. This work was
‘done in cooperation- with personnel of Mwlugan St.s'w Um-
versity and Indmm Sf.ste Umvemty -

The Nation i ;> Ann Arbor, Michi-
gan, also has a vending code and evaluation procedure T
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AUTOMATIC ICEMAKERS

Ice Cube, Flaked Ice, and Compressad Ice Madum, Performance Chamdensﬁ:s for CIecr-Cube White-Flake, Clear- -
Chip, for -

and Clear-Flake Machi

; Design ; Syst
Icemaking and Condensmg, Hedncul Sydom, Storage B:ns, Pitfalls in Eqmpmenf Design

em Design, Water S,

Y

HIS chapter deals with unitary commercial icemaking
equipment of the type that auwmnmlly freezes and
stores its own product. Designed for use in hotels, restaurants,
bars, hospitals, produce-markets and the like, these machines
mnbeloatedclwewthepomtwhemthewemwbeused.
_The machines herein described iake ice in the form of
cubes, flakes, chips, chunks, and odd-shaped but uniform small
bodies, depending on the freezing and harvesting method tsed.
The product may be clear, white, or translucent, depending on
the method of freezing. For purposes of d:scumon, apparatus
will be elassified as (1) ice cube machimes producing clear i ice,
or white ice, and (2) iceflake machines producing ¢clear ide, or
white ice, with the understanding that the former makes ice
bodies of substantial thickness (4 in. minimum), and uniform
appearance, while the flake machines make thin ice of prede—
termined um!orm thickness (& to % in.) but of mndom size
in other d The ities under di in this
nhaptermllbefmm(ﬁlbofweperday to_2000 lb per day

for ice cube machines, and from 100 lb perdnyw 60000 b

per day for 1eeﬂa.ke mnchmw.

R ICE. CUBE MACI""NES FOR CI.EAR ICE,. -

The principles involved in making ‘clear ice bodies have been
known and used for decades. For instance, in 1897 a British
patent was ted.on an app which p: d clear.ice
cubes in submerged refrigerated cells whxcb were partitioned
off by poor heat conductors.- Agitation of the water was pro-
vided to keep the ice clear as it formed, and harvesting of the
cubes was accomplished by eirculating a warm fluid under the
cells until the i ice melted loose and ﬂoated to the surface of the
tank. E d - this. f method
thhmodemmmcnals is and ts to produce s

ductors, which in turn are refrigerated. Water flowing down
the inside of the tubes turns to ice in the region of the bands,
thereby producing clear ice cubes with an hour-glass-shaped
hole through the center. Hot gas harvesting is employed, and
the cubes fall by gravity to a storage bin, 1ustumthetwo
previously described tube machines. .

Another type of \! di c!enf
solid pieces of ice in the shape of rectangular lenses havmg one

- flat side and a curved side, with square ends. These ice bodies

are made in square, vertical, stainless steel tubes to which are
bonded spaced refrigerant tubes on two opposed sides. Water
flows down the inside walls of the tubes, forming ice at the re~
frigerated portions. Suitable controls terminate the freexmg
operation and thaw the ice loose.

A machine that deserves mention, even though it is no
longer produced, is the type in which ice was formed in verti-
cal, cylindrical tubes and kept. clear by the action of air that
bubbled up through the water. When the rods of ice were
frozen solid, hot gas melted them loose, air pressure forced
them up against a breaker plate, and the resulting short pieces
of ice tumbled into a storage bin. A variation of this principle
utilizes a refrigerated, coiled tube, about $¢ in. in diameter,
thmugh which water flows and freezes. Upon closure of the
bole in the ice, hot gas is sent through the evaporator to free
the ice which is then forced out by water pressure a.nd broken
into short pieces by an angular deflector.

Cell-type, clear<ube machines form ice as mdxvxdual pleca
which are then harvested and stored automatically. Some of
these machines produce ice that closely resembles the ice
company cubes that are cut from large cakes of ice.

One type of solid-cube machine makes clear, solid mecubes
in a refrigerated chamber partitioned into cubical. éells

fully automatic icecube maker.
Clear ice cube ma.kers are clnss:ﬁed as: (l) Lube macluna,

ted with the open end down. A plastic sealing plate,
through' which watér is introduced and allowed to flow away
from the cells, forms the bottom side of the enclosures. On

(2) cell machines, (3) plate mis (4) rod wachines, or (5)
channel machines. All-depend on water flow or sgitation to

of the freezing eycle, the controls shift to a hot-gas

give clarity to the ice. i
The tube type hin makeslnng ders of clear ice in
vertical, refrigeratéd brass tubes, witha ce.nt.rnl hole Teft i m the

ice by flowing water. At the proper time,* freezing is

unued and the oolumns ‘of ice are melted loose and’ then
ically cut into individual, ehort pieces of ice. This
machine, like many others made ﬁodny, has an optional de-
vweforcru.shmgthecubesastheydmptoﬂnestomgebm
Another cube machine also makes ice in vertical brass
tubes. However, square sticks are formed, each with a central

-hole left by ﬂowmg water. Harvesting of the ice and cutting it

into short lengths is done by hot-gas melting and mechanical
chopping.

A third cube machine of the tube type forms separate ice
bodies in square,” vertical stainless steel tubes which are
be.nded at umformly spaced intervals with oopper heat con-

‘The general ibiki Iorl-hh__., igned to TC 8.4, Iso Makers.

defrostir ti thehmgedsea!mgphwnsforcednway
“from the ice to, which'it had frozen, and the whole mass of
cubes dmps onho the plate and slides into the storage bin.
This is a refine of a'similar icemals bu.xltdu.r-
ing the late 1940's.

One cell type has inverted refrigerated cylindrical cups
which are sprayed with water. A timer ends the freesing cycle
and causes pre-heated water to flow over the outside of the

'cupswmeltthccubalooseandsendthunhthesmmgebm

below.

Another mverted-oe].l machine sprays water up into sq
refrigerated cups, tbereby causing clear cubes of ice to fo
They are thawed loose by hot ga.s and dmpped mﬁo
storage bu;‘

Plate-typé- icecube hines make ice on refrigerated, ﬂs’i
plates. ‘Water flows over inclined flat plates, thereby bulldmg
up a gheet of ice from }{ in. to 1 in. thick. Automatic controls
eause the ice sheet to melt loose and slide off the plate onto a

"heated gfid for cutting into cubiés. In one instince, eléctiically




