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To aZZ w?wm it mcw concem
e it known that I JoHN J. BAILEY, a citi-

- zen of the United States residing a,t New

York, in the county and State of New York,
have mvented an Improvementin Ammoma-
Gas Compressors for Ice-Machines, of W}uch
the following is a specification.
Ammonia-gas compressors for ice- machlnes

~have usually been complicated, expensive,

10

and of considerable dimensions, s0 much so

- that the average user has difficulty in oper-

- are hable to get out of order and cause trou ble |

ating thedevices, especially small plants, that

for lack of proper attention.

The object of my invention is to prowdo a
| devwe that is simple, compact, and compara-

tively inexpensive and that does not require

-much skill to operate and keep in order.

2'o

- ammonia from the pipes of a eooling system
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 In earrying out my invention I emp]oy' a
| body having ‘four cylinders and pistons at
- right ann-les to each other and operating pro-

m'esswoly, and there are annular passages in
opposite sides of the body and by-pass con-
nections therefrom to valve-chambers at the

outer ends of the piston-cylinders, which an- |
nular passages and by-pass connections pro- |

vide for the inlet and outlet of the anhydrous

where the ammonia has been employed or
from the condenser where the.anhydrous am-

monia is under pressure and liquefied pre-.
There are other an- |

paratory to its reuse..
nular passages and. by—pass connections for

‘the inlet and outlet of water for cooling the

piston cylinders and valves during the aec- |
‘tion of compressing the ammonia-gas, and 1
provide for the mlet and outlet of oil to the

chamber within the body, so that the pistons

‘and the crank and other devices for operat-
ingsaid pistonsare continuallysurrounded by
I alsoprovide for indicating the pressure

and for relieving the same, so tha,t the ma-

~ c¢hine may not be under pressure over night,

50

and the oil is also separated from the com-

pressed ammonia-gas before the oas passes to

the condensers.

In the drawings, 1+1ﬂ ure 1 is an elo\atlou
and partial SBCtIOlI illust ating my improved
apparatus. Iig. 218 a cross- _sc¢etion through

the body of the nmohme shomnfr the. plstons !

and actuating devices. 1“1“’ ) is a longitu-
dinal seetion 1lnoun*h t\m oppomtc A) hndm S

'-

‘head and gland the shaft f :
inner end of the shaft f is the crank f and
crank-pin f*.

——

“and theu va,lves |
section in larger size of the end of one cylin-
der, showing the valves and the valve-case;
and Fig. 51s a p]an of the valve -case shown
in Fig. 4

Fw :L is a lonﬂltudmal o

55

The body'A of the machme is approxi-

mately cylindrical and provided with a foot-

piece A', that is securely fastened to the sup-
pOI‘tlIlﬂ'-le‘TS BB
chamber and is provided with four eylinders
at right angles to each other,

tion. Upon one side of the body A are the

heads a &' composed of the disk @ and ring -
By romovmn' the disk a access is given
[ to the open center of the body A, and access.

!

a.

6-0‘-”

This body A hasa central

The legs of the. "
machine are to rest on any suitable founda-

is given to the mnulax passages by removing

| the ring a’.

70

Upon the: othel side of the bod A is the

head b and packing-gland 0’, throu ﬂ'h which
passes.

Two double yokes g ¢’ are em-
ployed, and the same are opposﬂ;ely placed.
To one yoke the pistons e ¢’ are connected,

the cylmder is round and fits such c;hnder
closely.

The other portion of the piston is a
half-cylinder, and, as seen in Figs. 2 and 3,

On the -

75

and to. the other yoke the pistons e? ¢ are

connected. : Each piston, whereit passesinto
‘8o

the flat surfaces of the pistons are toward

each other, and the two yokes are coupled to- .
opposite pmtons, and - occupy. only the space
Thisaccom-

in width of the circular pistons..
plishes the twofold objeect of economizing
space and effecting a direct and even thrust

upon the pistons by the crank and crank-pin

“as the shaft fis rotated, the pistons. being
balanced and connected in pairs.
yokes are slotted, as represented in Figs. 2

Tlleso

90

and 3, and the ends of the pistons are bolted |

to such yokes, and around the crank-pin is a

sleeve 1, within a shde block 2, that is in the

95

slots of the yokes g ¢’, and this block receives .

motion from the omnk -pin.

Tt will be seen that the pistons act plon're%s- |
ively and compress and force out the gas.
from one cylmdcl and then from the ne\t

and one piston is drawn booL as its mate 1is
projected, and the resistance to the-rotation
of the shaft fis almost uniform.
power ig applied to the shaft I

Sulml;]o-

" 10¢



- valve-cases h.

I0

In one mde of the body Aare passafres c d

preferably annnlar and in the other side are |

:u-_mmllar passages ¢ d’
- ¢ extend ports-or by-—passe& 3 4, and from the
passages d d' extend by—passes 5 6. The by-
passes 3 and 4 are shown in Figs. 3 and 4 and

From the passages ¢

extend through the seat-plateb I/ into the

~one side of the body and ¢’ on the other side

therearefourby-passes 3 and four by-passes 4.

The pipe ¢ upon one snde of the machine is
connected to the head o and opens into the
annular passa,n'e ¢, and to the pipet 18 con-

nected a pipe ¢, in which is' a ‘stop-valve,

Fig. 1. These plpes are for the ammoma of

" the ice-machine.

20

opens from the annular passage c'.

-To the head b is cbnnected a pipe k Whl(‘h
- This

 pipe receives and conveys away the com- |

3°

=pl*(—}ﬂsed ammonia from the piston- -cylinders.

Over each valve-case % is a cover k% and
within these covers /> are the ports or by-
passes 5 and 6 from the passages dd,and a
pipen, connected with the head a' on one side
of the machine, conveys water to the annular

passage d and by -passes 5, which water flows
‘into the space within the cover h? and then
passes away by the ports 6, annula.l passages
d'y and the pipe n/, which plpe n' leads from

the passage d' and conveys the water away.

- The by-pass 5 is of larger area-than the by-

35

pass 6, and the by-pass 5 opens near the body

of the machme, and the by-pass 6is continued
~as a pipe to near the inner surface of the

cover h?, the object of this construction be-

~ing to keep the covers % always full of cir-

40
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culatmg water.
- The ammonia- dlscharﬂ'e pipe k& opens into

“an oil-trap [, in which are deflectors or sepa-
rators/, conSIStmﬂ' of curved staggered plates,

and from the other side of the oil-trap l'is a

‘pipe k' and a pipe %3 having a stop-valve for
leading the ammonia to ﬁhe condenser.

the pipé, between the pipes 4’ and k2 isa valve

18, hereinafter more particularly described..

Tem ploy an oil-reservoir at m and a pipe 7

from the top of said reservoir, having a check-
valve and entering the oil- trap [, and a pipe
8 from the bottom of said reservoir extends
up and enters the bottom of the body A of

the machineata passage thatextends through
sald body, and from a companion passage

through the body of the machine an ml—plpe_

9 extends to the top of the oil-trap /, and a

discharge-pipe 10 extends from the top of the

~ oll-reservoir m to the pipe 7.

6o

- The oil-gage 0 is employed to indicate the
height of the oil in the body of the machme

The pressure-gage r and delivery-valve 7’ are
‘employed upon top of the machine, with pas-

sages extending through the b0d3 A. The
dehver} va.heT hasabranch and an opening
therefrom through the body of the machme
connecting with the passage c.

The seats for the valves at _t_he' outer ends |

“These seat-p]ates and cases
are at the outer ends of each piston- -cylinder,
and while there is the annular passage ¢ on |

In

in larger 8izo in Fig, 4.
tachable valve- blocLs s s and have Opemn*rq o
for the valve-stems and lateral openings for
the anhydrous ammonia, and one valve closes

61_2,226 -

-of the plston -C ylmders are ahke and are sh oWn
They aro in the de-

outwardly and the other on its seat, so as to

‘provide fortheinlet and exitof the anh} drous

~ammonia, a,nd there are qprmﬂ's 11 and 12 tu

| into the cylinders successively through the
valve- blocks s, past the valves /, and the am-

and crank-pin, as aforesaid:

the valves..

- The operatmn of. the maclune is bllbbtilll- |

ively by the movement of the sha,t’t crank,

1‘he ammonia

tially as follows, the pistons acting progress-

80

is drawn from the systein of pipes of theice- '

makmg machine through the suction-pipes

14’ into the annular passage ¢ and therefrom

monia is compressed in the cy linders by the
plstons in their movements and paqses by the
valves #', through the valve-block .s and by-

passes 4, mto the annular passage ¢’ and away

by the plpe k into the oil-trap /. In these

Q0

operations a small portion of oil within the
center of the body of the machine may pass

‘along with the anhydrous ammonia and come

into the oil-trap; but the deflector or sepa-

‘rator platesl catch theoil and the compressed

05

anhydrous ammonia passes out of the oil-trap
by the pipes &' i? to the condenser and is af-

terward employed in the usual manner in

‘The oil in the oil-trap [ passes
by the pipe 7, past the check-valve therein,
‘into the oil-reservoir m, in which there is a-

- pressure of anhydrous ammonia that is equal
‘to that in the oil-trap, the check-valve pre-

{ venting the return of either oil or anhydrous

ice-making.

ammonia. -The oil is forced from the reser-

1co

.105 .-
| voir m by the pipe 8 into the body of the ma-
“chine, so that the mechanism is always lubri-

cated. Oil from the body of the machine can

into the oil-trap, and so back into the reser-
voir. ~ The oil is also employed as the most

‘pass or be caused to pass through the pipe Y ) SR
11¢

'acceptable packmg to keep all but a small

part of the ammonia out of the body of the -

machine.

Water is caused to flow through -
the pipe 7, annular passage d, and by-passes 5.
into the spaces beneath the covers i? and cir-
culates around the valve-cases and the ends

of the cylinders to keep the same cool, and

it passes away by the by-pass p é)es and pas-
sages G to the annular passage d' and there-
from by the pipe n' away from the machine,

so that a constant.current ot' water to cool Lhe-

parts can be maintained.
In the operation of the machine there may
be a pressure of anhydrous ammonia within

compressed by the pistons, the gas escaping
between the pistons and cylinders.

__‘mght the same will have a tendeney to drive

“the oil out of the machine.

This
pressure is indicated at the gage 7, and should
this ammonia be left in the machme over

‘The delivery-
Vah e dt rwhen 0pen permlts this compl essed

120

'1:15-

e
the chamber in the body A over the oil that
may approximate the pressure of the gas as -

130
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gas to escape mto the a,nnu]a,r passage ¢ on |

thc suctlon suiie of the appamtus where the

the valve 1S and the valve m the d1scharﬂe-
pipe 10 are mmllar——-namely to prevent the

expansion of the gas causing any damage to |
the machine during the Illﬂ"h'[ because when

the valve at 18 is open the oas that may. re-

main in the machine in the pipe & or in the’
oil-tank ! can expand-into the suction side,
and when-the valve in-the pipe 10 isopen the
compressed gas in the oil-reservoir can also

expand into the suctlon where no harm will

IS5«

20

~bination with the bod yAha_.unﬂ'_an open cen- |
ter and four cylinders and pistons at right-
angles'to each other and in the same pla,nc,_i
of pIStons and valv es in the entrance and.__

30

35

40

§O

““A'having an open’ center and cylinders and-
passages ¢ and d in one side of the body and |
the annular passages ¢’ and d' in the other |
side of the body, the by-passes 3 4 extending |
outward from the annular passages c ¢, thc

result. The valves 7' and 18 in the pipe 10

are to be closed in the morning when start-

ing the machine, and the ammonia is drawn.
into the cyhnders and compressed, as herein-

capes.

I claim as my invention-— , -
1. In an ammonia-gas compressor, the com-

of the pistons bemﬂ' half—cyhnders and con-

‘nected by the yokes in pairs so that the space
two yokes 1= equal to the-

occupied by the t
width of the pistons and the pistons are in

the one plane and operate progressivel y, sub-

stantially as setl forth. -
2. Inanammonia-gas complessor the body

Al havlng an open center and eylinders and
the passages ¢ and d in one side of the body

and passages ¢’ and d’ in the other side of the

body, the by-passes 3 4 extending outward | o
bination with the body A having an open
center and passages therethrough, of the oil-

from the annular passages ¢ ¢’ the by-passes
5 6 extending outward from the annular pas-

sages d d',the annular passagesc c'and their
 by-passes serving as inlet and exit passages
45

for the anhydrous ammonia, and the annular

passages d d' and by-passes 5 6 serving for
inlet and outlet passages for: c_ooh_nrr-water,_.
in combination with the valves, the pistons

and mechanism for actuatmg such plStOHS,
substantially as set forth. |
3. Inan ammonia-gas compressor, the body

by-passes 5 G extending outward from the

...............................................................................................................................................................................

__therew1t11 and a crank-pm the slotted yokes
g and ¢, the slide-block around the crank-
_pin and moving in said yokes, the inner ends |.
‘ing-water, the ammonia suction-pipe ¢ com-
_mumcatlnﬂ' with the annular passage cand
‘the pipe 7' for convcymn‘ ammonia into the =
“machine, the pipe & for the delivery from the
machine of the compressed ammonia, thepipe
| % communicating with the annular passage d
for a,dmlttlnrrcoolm og-waterinto the machine,

annulm passs(rcs d’ d’ the annulcr passebfres.'
¢ ¢ and their by-passes serving as inlet and -

o U ot O Sy Uy Ry Uy Sy SR PR/ A SRR

“exit passages for the anhydrous agmmonia,

and the annular passages d d' and- by-passes

5 6 serving for inlet and outlet passages for

coolin w-water in combination with the valve-
cases f and. seat-plates /i’ at the respective

| ends of the cylinders, valve-blocks and valves
‘within said cases closing in opposite direc-
tions, and covers h*® over said valve-cases
--formnw receptacles for the cooling-water, the
| plstons and mechanism .for actuating the
same, substan‘ually as set forth.

" 4. Inan ammonia-gas compressor the. body L

A having an open centel and cylinders and

passages ¢ and d in one side of the body and

. the annular passages ¢’ and d"in the other -
before stated, so that no  gas is lost or es-.

side of the body, the by-passes 3 4 extendmg

outward from the annular passages c ¢, the.

75

by-passes 5 6 extending outward from the |

exit passages for the anhydrous ammonia,

and the annular passages d d' and by-passes.
5 6 serving for inlet and outlet passages for
_cooling- wcter in eombination with the valve-.

| annular passages d d, the annular passages
¢ ¢ and their by-passes serving as inlet and

8o

cases h and Seat-pla,tes B at the 1ESpectwe‘”""'”'"“

ends of the cylinders, and covers /i* over said

85

valve-cases forming receptacles for the cool- -

90

and the pipe n' forconveying away the wa-

‘ter, the pistons and mechanism for actuating
_the same, substantially as set forth.

5. In an'ammonia-gas compressor, thecom--

trap [ and the oil-reservoir m, a pipe 7 having
a check-valve connecting the o1l-t rap and oil-

_reservoir, & pipe 8 from the bottom of the oil-
reservoir to one of the passages through the

body of the machine, a pipe 9 from the oil-

trap and a pipe 10 having a valve and extend-
ing from the top of the oil-reservoir and open-
ing into the ammonia suction-pipe <, sub- o
,- sta,ntla,lly as and for the purposes set forth
"""""""" S‘l'gned byme thls 13th day of August, 1896.-

J OIIN J. BAILEY.

\Vltnesses |
- GEO. T PINCKNEY
[TAROLD SERRELL.

imi i simmgeimmmmeimmmimsmsmmmsmsmmmamesmssismmssmsimasmssssdmssmssmmamasmsssmsmmmsmsmmmsmsssmss=ssdeimmmamesmmmmmmmn sm = somss

100

105



	Drawings
	Front Page
	Specification
	Claims

