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- and the water coolmn' tank, the one belng-
Blo 4 is a perspec-
tive view, showing o mochﬁeatxon of that part
“iof my mventlon used forrefrigerating the'coms-

- _.'25
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METHOD OF AND APPARATUS FOR MAKING ICE

SPECIFIOATION formmg part of Letters Pa.tent No. 255 660 dated March 28 1882

Apphcatwn filed J uly 3{] IQSI

{No medel ) |

To al& wkom zt ma J CONCEYN

"Be itknown.that I, ORIN PARIxER ot Was_-,h-_ |

nfrton city, letl.‘l(}l? of (Jolumbm have 1n-

vented a new and Improved Vethod and Ap-

paratus for-Making: Ice; and I do hereby de-

elare that the follownw 18 a full, clear, and.
exach deseription of the same, referenee being
had to the accompanying dmwmgs formmg‘"
_part of this specification, in wlneh-— | |

-Figure 1 1s a general view, showing the po-

81t10u of my apparatus at the foot of a hill , 10 | @
awhich point a head of wateris conducted frem

o stream at the top: -Fig. 2 is an enlarged sec-

tloml view, showing the construction ‘1[]{] ar-

rangement ‘of the alr-compressing and heat-

ice is made, the S‘Ll(l view showing the relation
of-the’ mr*compr essing devices, the -aiv-refrig-
erating chamber, the freezuw' compartment,

placed above the othex

pressed air. Tig.5is an. enla,r'ffed detml view

of the valve controlling the dlSGl]’lI‘ge of water
from the compressioi- (,ha,mberb, the v 1ew be- |

mn* taken on the section-line z x of Fig. 2.

30

- 35

My invention. relates to certain. mprove-
meuts in:the manufacture of ice upon the. gen-

~eral “plan of ' compressing -atmospheric air,
‘eliminating the heat thus generated, and then

aliowing the air'to expandina freezing-cham-

ber'to produce the required degree of cold, and :
forthis purpose it contemphtes the utilization
of a‘hydraulic motor operated by a high head
of water for the purpose of compressing theair.

- The invention consists principally in com-
L pr ssing the air by thedirect contact, dynamic

| .40

force, and hydrostatlc pressare of th(, head of
running water,and simultaneously eliminating

the heat thus generated bv the same ﬂowuw

.

current.. S

» My 1meut10n elso eonmets in other ad
Juncts to .this general process, and also, fur-
ther,in the novel construction of the apparatus

fer carrwng out my mventmn as will be here— |

dalme h
2idn the drawmgs, I‘Ig 1 A represents an in-
ehned condmt, pipe, or penstock leading from

| & -weter-'Snppl v at the tol)"'of a hill to my ‘lp '

paratus, whicl is placed at the foot of the-hill.
This apparatas consists ess {~313«tiellj,ir of .an air-
compressor, B, in which air is compressed by se
thie direct r1(3.1:1011 and dynamic foree of the wa- ==
ter-and the heat of the compressed air simul-
taneously taken away. Over this is a freez-
ing-rooin, G, in which the air wbich has been
com pressul and cooled is allowed to expand
and freeze the pans of water, and above this ==
a water cooler, D, in which the water is.con-
tained that is to be introduced into the freez- -

ing-room, and which water is prehmmarlly

chilled by the cold curfents escaping.fromthe 65
| freezing-room.
Ifig. 3 is a Vertlcal sec-
tional view through the building in which the

This is all the apparatus that =2
I use when a sufficiently high head of wateris
available; but when the head islimited; but

i the suppb greater, then I introduce. between
| the air-compressor and.the freezing-room an 7o
| air-refrigerating device for further lowering "

the tempemture of the-air before allowing it

to expand, as will be eqﬂmned ﬁwther along
in-its proper eonnection.” . | |
~1 will first describe. the CDII‘StI‘lIGtIOIl, ~ar.'- 75
augement and wmiode of 0pemt10n of the fur- 2

'€0mpressor and .cooler. = . Loy

Referring to Fig. 2, the pensm(,k A connecte |

with a valx e-chamber, I, which in its bottom

has a slide-valve, TIf, tlmt directs the water al- 8o

ternately through the branched pipes G G to =

the two receivers or air-compressing chambers
H H’, the water passing alternately into“these
fwo recelvers and compressing the air.in. a |
cushion above it, and forcing it to- the pointof 85 |
utilization, and the water then stemg out at ~
the bettom of the receiver by the opemng of a
valve by a float, and filling the receiverwitha
fresh charge of air drawn n through an inward-
ly-opening valve preparatory to cempressmg go
it by the next inflow of water into this receiver.

i This arrangement of two receivers filled:after-
nately by a head of water to compress the air

and emptied by the alternate working:-of :the
valves by floats has heretofore been made use gg
of as an air: -COm Pressor, and I do not. cla.1m 5
this broadly, = ;
- The valve R T for d1reet1nﬂ' the current from

| the ‘penstock alternately to the two receivers’

I prefer to make of the sliding pattern adapt: me
ed to cover the transverse area of one of.the -

] plpes G G and remetermg alternately with .




- the same.
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- at their lower ends.
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yokes or slots in the extensions of the same

-outside of the vaive-chamber and on each side

of the same, and place within the yokes trian-
gular rising and falling cams 11/, arranged for

‘alternateoperation. Theleft- hand one of these

cams, I, is carried by a rod, J, loosely connect-

ed with a lever, L, tfulecrumed at K, which lat-

- ter 1s connected to arod, M, geared to the
walking-beam I’, both the rods M and J being
culded in tubular or other form of guides O

at their lower ends. The other cam, I’ on the
1ight of valve I is carried by a corresmndmg
rod, J’, conn¢cied to a lever, I/, fulcrumed at
K/, “luch latter is connected to arod M/, that
18 geared toanother walking-beaw, N, arran ged
beside the first beam, P, and upon the SaMe
axis, and these rods a'so hm*e the same gunides
Upon the outer ends of
each of these walking-beamsNand P ismount-
ed a table, Q Q, carried by rods R R/, which
are loosely connected with the walking- beams,
and are guided in tubular guides S S’ below.
These tables Q Q' rest respectively beneath
the discharge-orifices from the two receivers
H H’, and tleir function is to receive the im-
pact of the waterthere discharged for the puar-

pose ot tilting the walking-beams and operat-

ing the valves, the tables being forced down
by the fall of the water upon the same to niove
the valves, and being raised again when the
water is out by the counter-weights TT’. As

the wateris discharged from the bottom of the

- receivers the latter are filled with air auto-

35

40

for the air.

53

ized.
immersed in the water by which it was com-

‘50 .

matically through valves U U’. These valves
are of a peculiar form—a. e., they are hinged at
a point remote from the v alm seat and verti-
cally above the same, so that it swings open

. Tupon the slightest suction and uncov ers the

whole of the “valve- -seat, giving a full ingress

receivers by the direct contact and dynamice

force of the water it is foreced into the domes

V V/, and passes thence down pipes W W’ to
coils X X/, which oceupy a part of the space

‘in each recelver and thence passes out to the

point where the compressed air is to be util-
This forcing of the air through a coil

pressed is a prominent featrire of my inven-
tion;in that 1t atfords at the same time means

for compressing the air and eliminating the
heat incident to that compression, which lat-
~ ter'it is necessary to do in order to get any |

useful effect from its subsequent expansion,

and- a meritorious structure of my apparatus
in this connection isthatthese cooling-coils are

located in the same receivers Where the com-

= -pression is effected, thus economizing space..

6o

For discharging ‘the water from the receiv-
ersa compound valvels used. Asthese valves

and their operating parts are precisely the
same in both receivers, it will be sufficient for

me to describe one 01115
A? B? (see Ifig,5) are the two parts of the

As the air is compressed in the

{

For operating this valve I form | rectly above a relatively small opening in B?,

and both of which slide over a large discharge-
orifice, (shown 1n dotted lines,) of one foot di-

ameter, say, in the bottom of the drum of 5o -

each receiver. .A?is carried by a yoke-frame,

C? which extends through stuffing-boxes in

the walls of the drums at the bottom of the
rcceivers. B?is also carried by a yoke-frame,
D? which is extended through the opposite
wall of the drum in the form of a slotted arm,
IZ%.  The object in constructing this valve of
a compound character, as described, is as fol-
lows: This valve is primarily operated by a
float in the cylinder, which is raised by the
water, and, as there is great hydrostatic pres-
sure against the valve A%in the bottom of tbe
receiver, it 1s not possible to move the main
valve by any available float.
duce the work which the float has to do by
putting a relatively small valve, B? over the
openivg in valve A% and this small valve 1
conunect by a cord, ¢, passing around pulley d
with the stem of the float, so th'at the float only
has to uncover the opening through valve A%,
which action starts a high-pressure stream of
water through the bottom of the receiver upon
table ', which gives movement to the walk-
ing-beam and enables the latter to then open
the main valve A” and allow the full volume
of discharge to take place. Another impor-
tant function which this supplemental valve
B* has is to cause the discharge-valve A? and
inlet-valve I' to make a complete and contem-
poraneous stroke, thus avoiding the half open-
ing of the one and half closing ¢f the other,
which would simply allow the water to run
through the receiver and render it inoperative.

For operating the main valve two triangular
cams, I* G?, (see Ifig. 2,) are arranged upon
rods H?I?, guided in tubes belowand connected
respectively with the ends of the two walking-
beams N and P. One of these cams, I?, bealb
against the yoke-frame C? of the main valve
(see Fig. 5) to pull it in one direction to open
the valve A? and the other,G?* acts both in the
slot of the arm E? of the small valve B? and
against the other end of the yoke C? to first
draw the small valve B® over the opening in
valve A? and then drag the valves A? and B®
together over the large discharge-opening in
the bottom of the drum, the said two cams
acting thus alternately. Inarranging the two
valves B? and A? with respect to cam G? the

latter may act first in the slotted arm E2 and

then drag the main valve by causing arm. E?
to abut against the frame C? as shown in Fig.
5; or cam ? may have an mdependent bear-
m'::P both in the arm K? and against the {frame
C2 as shown in IFig. 2, in which case stops ¢
(see IFig. 5) are used to define the movement
of valve B® over A%
In arranging the float which opens the valve

32 I find that 1f 1t be placed 11 the recelver'

1tbelf in order to be made of sufficient effect-
ive size and to have the requisite movement,

compound valve, one of which, A? plays di- | it involves an air-cushion in the top of the re.

75

80

1 therefore re- -

35

9o

95

IGO0

10§

I1Q

I8

I20

125



¢ 2¢ .
- 1n the dome and prevent the tloat from de-
- Scending again and giving the requisite slack
“to cord ¢ to permit initial valve B?to be drawn

- back again by cam G2 To obviate this objec-
30 | _

- -through a plug valve or cock, ¢, connected
through arm % and link ¢ with the float-stem,
TR ~which parts are so relatively arranged that
.. justas the float commences to rise the cock or

- - dome V' at the top of the receiver, (see Fig. 2;)
~and between the dome and the receiver I place

. Io

~ to the coil X/, I run to the top of this dome,

O - ,Whiﬁh.“afe SO relative]y-arranged that the top

"" _l:. 40

- aborve, thus allowing the float to settle to the
required position for further action. This vent- |
- ageof waterat this point is so relatively small
~ that it does not affect the other operations;
and as the pipe g is always below the water-

- line while open, no air is allowed to escape.

o point, this water of condensation istrapped be-
-+ - tween the outlet-pipe K? from the coil X’ and

- 6o

- are loosely connected with connecting-rods p
~or other equivalent connection with the walk-
- Ing-beam. Now, when the air is being forced
out of the coils X/ and up pipe L? the upper |
valve, [, is open and the lower one closed, and |

‘apparatus.in _compressing the air, for when
‘the water is discharged ' this air-cushion sim-

-and the water, following into the dome through
valves f, lifts the float.  Then as soon as the
- water commences to be discharged from the
- recelver the valves f f close and the air in the
20
- er,butafresh charge is taken in through inlet-
- valve U’. It will be seen that in order to lift
the float a' quantity of water must bave passed
into the dome V’; and as the valves f are im-

- guides, k, to keep it-in position. -

- air will be more or less laden with moisture,
50

255.660 I - _ 3

ceiver,which defeats the positive action of the |

ply expands again instead of. being forced to |
the point of utilization and allowing a fresh |
charge to be received through valve U’. To |
remedy this difficulty I place the float J%in the |

the upwardly - opening valves f f, while the
pipe W/, which transfers the compressed air

80 as to take oft the air at this point. Now,
when the water rises in the receiver it forces
all the air out of the receiver into the dome,

dome is not allowed to expand into the receiv-

mediately closed this water would be trapped.

tion thiswaterin the dome is vented out wardly

plug-valve g is opened, and the water which is
subsequently trapped in the lower part of the
dome by the closing of valve fis expulsively
driven ont by the tension .of the air-cushion

The stem 7 of the float J2 is held in sunitable

In compressing air in accordance with my
invention with a direct contact of water the

and when the air is cooled such moisture will
condense. In order to get rid of this conden-
sation before the air is chilled to the freezing-

the pipe 1% leading to the freezing-room. - For
this purpose I place a leg, M2, at the bend be-
tween pipes K? and L? in which I place two
plug - valves or cocks, ! m, the openings of

one is closed when the lower one is open, and
vice versa. These valves have arms # o, which

water of condensation is '-cau:ght betweén. _ the

‘two valves I m. Then, when the next move-
ment takes place and the water is being dis-
charged from the receivers, the top valve, I,is

70

closed by the walking-beam and the lower one, -

m, opened, allowing the trapped water to be
discharged. This action being repeated at

every stroke, most, if not all, of the objection-
75

able humidity of the air is eliminated.

~ Of all the apparatus which I have thus de-

‘scribed for one of the receivers a duplicate set

I8 provided for the other, working alternately
in the same manner. -

To increase the effect of the air-compressing

80

devices, Lintroduce into the penstock A a pro- -

portion of air, which is carried into the receiv-
ers with the waterandisthere separated. . For
this purpose an air-nozzle, N2, (see Fig. 2,) is

carried into the penstock and provided with an
inwardly-opening valve, which permits, when
a certain velocity is attained by the water in
the penstock, air to be drawn in by induction,
the valve serving to prevent the water from

passing out at this point whenever the flow of go

water is discontinued. By this means the use-

ful effect of the air-compressor is very mate:

rially increased and the air. compressed and
cooled at the same time-that it is takenin. In
connection with this prineciple of the induction

of air by a flowing head of water, I would state

that 1 do not claim it broadly, asitis the well-

known principle of the tromp. When, how-"
éver, 1t is used in connection with ‘my princi-
ple of compressing a separate body of air by

the direct contact and dynamic force of water

1t has special value, for that body of air which

18 being intermittently compressed in the re-

ceivers is limited to the capacity of the receiv-

ers. By inducing air along with the motive
head of water I not only effeet at each move-
ment the compression of a volume of air equal
to the capacity of that recciver; but this vol-

‘ume is angmented by the .air brought in by
Induction, which, when once in the receiver,
separates from the water and mingles with the

other body of air taken in through valves U U".

-1 will now proceed to describe that part of
my apparatus relating to the expansion of the

alr after it is compressed and cooled, referring-

~more particularly - to Fig. 3 of the drawings.

95

I00

105

110

115

Whenever, as before stated, the head of water

is sufficiently high to compress the air to a suf-
ficient amount, the air, after it leaves the air- .
-compressors through pipes L2, is allowed to ex-
pand throngh a pressare-regulator directly -
into the freezing-room C to produce the cold
‘to freeze the pans of water placed therein. If,

120

however, the head of water is limited, but the

_quantity unlimited, as is frequently the case, I
use a portion of the volume of the weakly-
‘compressed air to cool the other portion pre-

paratory to expanding itin the freezing-cham-

124

ber. Just beneath the freezing-room [ place .

a tank, MY, filled with brine or other liquid
not congealable at 320, In this tank and im-
mersed in the brine is an expansion-chamber,

TS

130
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20

~as shown in Fig. 4.

N?, into which the pipe L? from one of the air-
compressors enters and opens through a press-
ure -regulator, . By the expansion of the
air from pipe L’ into this chamber N* a con-

siderable degree of cold is produced and the

brine also rendered cold. About thechamber
and immersed in the brine 1s a set of pipes,

through which the compressed air from the |
other pipe, L% of the other air-compressor 1s.

made to pass. By this means only a portion
of the air compressed is made availablein the
freezing-room; butthatquantity, being greatly
reduced 1n tempomture while in a state of
compression, produces a very much lower tem-
perature in the freezing-room when allowed to

expand therein through the plessuro Tegula-
“tors.

As a modification of this foature I may ar-

range, in connection with each one of the pipes
IZ leading from the air-compressor, a tauk, P,
In this tank are a SQI‘IE‘S
of partitions, forming compartments, in each
of which compartments is a coil of pipes, R?
connected together for a continuous ,_possago
through them all. Ifach of these coils has,

“however, a vent-orifice and valve, 5% through

30

35

which a portlon of the compressed air is al-
lowed to escape about the coils, so that a part
of the volume of air going into the first coil,
in expanding about the coils of the first.com-
partment, chitlls the coils and reduces the temn-
perature of the compressed air therein, and

this compressed air of lowertemperature, pass--

ing into the next compartment, is further re-
duced in temperature by the next escape-vent,

and so on, so that as in the other case a part

- of the compressed air is utilized by expansion

40

45

50

55

60
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to coolthe remaining quantity, whose effective-
nessforice-makingisthereby greatlyenhanced.
I am aware that in the Windhausen patent

(Reissue No. 4,603) a somewhatanalogouns prin-

ciple is made use of. In that case, however,
the cold air is expanded in one c¢h .;mlber (the

cylinder,) and then forced mechanically by the
reverse movement of the piston to circulate
about the pipes through which the compressed

air is flowing, and the same body of air is used
over and over again. In my case a portion of
the cooled and compressed air is expanded in
theimmediatepresenceoftheremainingportion
to further reduce the temperatare of the latter,
by which method the cold is produced just
when it is needed, and the air which is thus
expanded, instead of being returned through
the mdchme is dissipdted as waste, my appa-
ratus being adapted to such extensive and eco-

nomic working as to permit of this waste with-

~out materially affecting its general efficiency.

" In order that I may economize temperature
as far as possible, I conserve the low tempera-
ture of the waste air which escapes constantly
from the freezing-room by passing it through
a coil, O% (see Iig,3,)immersedina tank above
the freezing-room, in which tank is contained
the water from which the pansin the freezing-
roomare filled, thus enabling me to more quick-

vl

|

4 - - 255,660

1y reduce the temperature of the water in the
freezing-room to the freezing-point.
A meritorious feature of the apparatus is

that all the valves except that for ingress of

alr and for egress of trapped water from dome
are water-sealed when closed, and the two ex-
cepted are so sealed during a part of the time.

In carrying out my inv entlon also, the air
may be expanded in coils in fmfreeamﬂ‘ bath in

freezing-room as well as in open room, and far-

thermore, the compressed air may bo cooled in
coils outside the receiver bysame water which
effected its compression.

Having thus described my invention, what I
claim as new 18—

1. The method of making ice which consists
in compressing air by the direct contaect, hy-
drostatic pressure, and dynamic force, of run-
ning water,and simultaneously eliminating the
heat thus generated by the said passing cur-
rent of water, and subsequently allowing the
air to expand ‘to effect the reduction i1 tem per-
ature, substantially as described.

- 2. The method of reducing the temperature
of compressed air which oonsists 1n allowing

70

75

80

Q0

a portion of said compressed air to expand in

the immediate presence of the rest of the com-
pressed air, and then be dissipated or al-
lowed to escape as waste, substantially as de-
scribed.

3. The method of compressing air in a hy-
draulic ice-machine which consists in intro-
ducing a quantity of air with a head of water
and utilizing this head of water to displace
and compress another body of air in a closed
chamber, while the induced portion of air is at
the same time belng eliminated from the air in
said chamber to angment the quantity of com-
pressed air, as deseribed.

4, The method of making ice which consists
in expanding a portion of compressed air to
reduce the temperature of the remaining com-
pressed air, then using this compressed air ot
reduced temperatare by expansion in a freez-
ing-room to freeze the water, and utilizing the
f:Lil escaping from the freezing-room to chill the
water before Leing admitted to the pans, as
described. |

5. A receptacle for compressing air by dis-
placement with water, combined with a con-
duit or coil for the compressed air, located
within the receptacle and opening in the top
of the same, whereby the heat is eliminated in
the same receptacle in which it was genoratod
as described.

- 6. The combination of 3! reooptaclo for com-
pressing air by the direct displacementof water,
a dome provided with valves opening into the
same, and a float arranged in the dome and
connected with the water-discharge valve of
the main receptacle, as deseribed.

7. The combination, with the dome V', the
receiver H’, and valves f, of the float J* and
rod j, and the plug-valve g, rod ¢, and arm #&,
as and for the purpose deseribed.

- 8. The combination, with the receivers H/,
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- described, of one or more walking-beams pro-
~ vided with tables Q' to receive the impact of
the discharged water and operate the valves,

10

10, The_combinatiou, with the,air-éduction
~ pipefrom the receivers, of the water-trap com-
- posed of leg M?, having valves I and m, and a

g

- with and operated by the float, as described.

- outlet-valve, consisting of a main valve con-
20

ot the air-inlet valve U/, hinged directly above
and at a point remote from its seat, as and for
the purpose deseribed.
_-9. The combination, with two receivers, H
H’, with floats and valves, and a valve, F, di-
recting the flow alternately to the receiver, as

substantially as described.

connection with the walking-beam, arranged,
as described, to keep one of these valves open
and the other shut alternately, as described.
~11. The combination, with the receiver, its

float, and the walking-beam, of the compound

nected to and operated by the walking-beam ;
and a supplemental or initial valve connected

| series of ‘coils connected for continuous

255,660 I - 5

12, A tank for cooling compressed air, hav-
ing several compartments, combined with a
| circu- 2g
lation, each of said coils having an escape-vent
for successive cooling by expansion of the air
in the said coils, as and for the purpose de-
seribed. - : -
13, The combination of the water-tank D, 30
provided with cooling-coil O% opening into the

| freezing-room, the freezing-room C, placed just

beneath it, and a compressed-air-cooling de-
vice located beneath the freezing-room, having
a compressed-air pipe opening into an expan- 33
sion-chamber through a pressure-valve, and =
another compressed-air pipe arranged in prox-
1mity to the said expansion-chamber, and then
opening . through a pressure-valve into the
freezing-room, substantially as deseribed.
| | | ORIN PARKER.
Witnesses: o R
CHAS. W. HANDY,
SOLON C. KEMON.
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