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To all whom it may concern: o
Be it known that I, GEORGE B. HIETT a

citizen of the United btates residing at At— |
lanta, in the county of Fulton and State of
Georgia, have invented certain new and use-
ful Improvements in Compression-Pumps for
Refrigerating and Ice-Making Appa,mtus, of
-.Whmh the followmﬂ' is a specifieation, refer-.

ence being had therem to. Lhe aceompanymﬂ'
drawings.

- for use in oonneetlon with ammonia 1ce mak—

20

..25

ing machines or refrigerating plants.
The object of the mventmn is to provide
a pump of this character which is adapted to

- receive and compress the refrigerating me-
- dium in a liquid or densely-saturated state
and to be maintained thereby at a low tem-

perature without the use of a water- Jacket

toreduce friction of the parts to the minimum

and provide for the ready discharge of the

residuum from the eylinder- ch&mber to pro-
- vide a durable and efficient coustructlon of

valve mechanism for the piston and discharge-

valve mechanism for the cylinder, and to gen-

~ erally improve and simplify the constr uctmn
- and render more efficient the operatlon of this
- class of apparatus generally. |

30

35

40

| -plston
- 5 is a wertwal sectional view of a modlﬁed-
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- To this end the invention consists in the

features and in ‘the construction, arrange-
‘ment, and combination of parts heremafter

descr 1bed and particularly pointed out in the

- claims follomnﬂ‘ the descuptmn reference

being had to the accompanying drawings,
formmn‘ a part of this specification, wher ein—

Flnme 1 1s a vertical sectwnal view of a

compression-pump constructed in accordance
with my invention. Fig. 2 is a sectional plan
view of the stuffi nO*-bmc and oil - receptacle
thereof. Fig. 3isa Slmllal view of the pump-
Iiw* 4 is a plan view thereof. TFig.

form of pump- plston

Fig. 6 is a plan view
thereof.

Referring now more paltmuldrly

drawings, wherein like reference letters and
chm.:wtels designate corresponding
thmuwhout the several VIE%W‘S

A represents

‘and screwed in the open threaded end of the |

‘the valve-seat is a removable cup 7%, through
‘which passes the valve-stem f°.
spring f® is wholly inclosed in said cup and
about the valve-stem and abuts againstanut

valve and operate to insure the valve moving
in a right line and properly seating itself.

cup serves as a housing to protect the spring
Fig. 7is a detml sectional view of

the bonnet a,nd mechanism for Controlhnﬂ'the
oil-supply thereto. |

to the

parts

y the pump eylmder whwh is Verueal and pro-

vided in its outer side just below its upper
head B with a suction-port in the form of a
pipe B’ and at its lower end with a discharge- 55

valve chamber C, having a dlbehmge port in

the form of a pipe (/. The piston-rod D has-

attached to its lower end a . piston which
works downwar dly to compress and expel the
ammonia and is constructed as follows:

| - | hollow piston-head shell E is provided at its
- This mveutlon Ielates to 1111p10vements in

- compr ession-pumps,and is prlmarlly designed

A 6o
upper end with a plurality of ports fand at
its lower end is open and internally threaded,

shell is a valve-seat f/, in which is arranged
a vertically-movable valve /2. Theupper end -
of the valve-seat is formed with a spider 73,

‘which permits the free and unobstructed pas-

sage therethrough of the ammonia gas and
11qu1ds, and suppmted by said SpldeI‘ above

A coﬂed.' -

/7, engaging the upper end of said stem. This

/5

spring operates to normally hold the valve

closed against its seat. Guide-fingers 7% are |
preferably formed on the upper mde of the

In Fws b and 6 a modified (30118131 nction of

pump-piston isillustrated. Asshowninsaid
figures, the spider Y is formed on the top of
the hollow piston-head shell, and the piston-
rodisattached directly theretoandis pro v1ded_
with a downw&rdly projecting extension 71O,

85'

about which is coiled the spring U, which
rests on a nut f2 tapped onto the lower end
of said extension. A hollow boss or cup f1®
is fitted over the spring and at its lower end

90
Is bolted to the valve !, which in this case

seatsagainsta seat formed dir eetlv in the bot-
| tom of the piston-head shell.

In both con:
structions of piston-head the hollow boss or
05
from injury and prevent scale and other re-
siduom from coming in contact therewith and
interfering with its actmn so that the proper
operation of the valve is msured at all times,
and the nut serves as a means whereby the

tOQ
tension of said sprmn' may be ren'ula,ted as

| desir ed

80
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Thedischarge-valve chamber or casing Con | head thereof and the valve of the discharge-

the lowerend of the cylinder comprises an an-

nular wall G,formed integrally with and hang-
ing pendent from the detachable head H and
forming a chamber or casing of the same di-
ameter as the c¢ylinder. This chamber is
closed by a bottom plate E', bolted to an an-
nular flange h, formed on the lower end of

said wall. In. this casing is arranged a ver-
tically-movable balanced valve ¢, that con-

trols a port+ in thelowercylinder-head,which
port is made of conmderably less dlameter
than the cylinder. Asshown, this valve isof
considerable area to permit of the rapid pas-
sage of the ammonia-gas, but-is also of less
dlameter than the G)lllld@l‘ and on its under
side 1s provided with a hollow stem 7, that fits

over a stud %, supported by the bottom plate -

D'. The sides of the valve are provided with
ports'{, and a coiled spring m is arranged in
the stem and rests on the stud. The spring
operates to-normally hold the valve closed,
and the ports [ permit the ammonia-gas 0
have access tothe under side of the Valve and
prevent the formation of a vacuum thereun-
der.
of the valve-casing and embrace the valve-
stem to insure the proper movement of the
valve, and by detachingsaid bottom plate the
valve can be removed and replaced when de-
sired withoutdisturbingany of the other parts
of the pump. The dlscharge port C'is of the
same area as the outlet formed by the down-
ward movement of the valve on the down-
stroke of the piston, which permits the am-
monia gas and vapor to expand and relieve
1tself of a portion of the heat developed by
compression.

It 18 essential to the operationof the pump

in compressing the ammonia in a liguid or

- densely-saturated state that the suction and
- discharge ports, bottom chamber, and valves

50
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be of s‘ubstantially the proportions shown.
The suction-portshould be of somewhat larger
area than the discharge-port in-order to al-
low for the difference in volume of the am-
monia before and after compression, while
the valve in the piston-head shell should be
of lessdiameter than the bore thereof, and the
discharge-valve of materially less diameter

than the cylinder in order to provide for the

sensitive balancing action of said valves, as
well as to prevent resistance to the free open-
ing of said discharge-valve by the pressure of
the gas on the high-pressure side of the re-
frigerating apparatus and the necessity of
compressing the ammonia to an extremely

high temperature to force it through the port

11:1 the bottom head.
I am aware that it has heretofore been pro-

- posed to employ a pump for compressing air

05

comprising a eylinder having suction and dis-
charge ports located, respectively, at its top

~and bottom, a valved piston to compress the

alr on its downstroke, and a valved discharge-
chamber, the valve of the piston being ap-

Guidesn project from the bottom plate

chamber of greater diameter than the cylin-
der and adapted to be opened by direct con-

tact of the piston therewith. Such construe-.

tion of pump could not, however, be employed
for compressing &nhyd rous ammonia in a hu-

‘mid orsaturated state, beeause the discharge-

valve being of larger diameter than the bar-
rel of the cylindercontains moresquare inches
on the bottom side than on the top and is of
so great an area that it would be held to its
seat by the condensing pressure on the high-
pressure side of the appamtus thus requir-
ing a third more power to drive the piston
aﬂ*amst the valve to open it, which would
cause the compression and superheating of
the ammonia to an objectionable degree. To

avoid this objection and to adapt the pump

for compressing ammonia in a liquid or satu-
rated state, so that it will pass into the dis-

charge-valve chamber at a low temperature

and not be unduly expanded, 1 have con-
trived the construction herein shown, wherein
the discharge-valve 7 is of less diameter than
the cylinder and is free of flat surfaces for the
gas on the high-pressure side to act upon,
whereby the valve is sensitively balanced
and the piston on its discharge-stroke only
Increases the pressure in the cylinder to a
point slightly above that in the discharge-
chamber on the high-pressure side, by which
superheating of the ammonia is obviated and
the piston adapted to be operated with the ex-
penditure of less power. I am thereby also
enabled to avoid opening of the valve by di-

75
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rect contact of the piston therewith and vi- -

bration and chattering of the valve under the
action of the piston. Itherefore donot claim,

broadly, a pump having a barrel or eylinder

provided with suction and discharge ports lo-
cated, respectively, at its upper and lower
ends with a piston working therein to com-
press the gas on its downstroke, but a pump

of this type having a novel construction, ar-

10§

110

rangement, and proporfion of parts by which

1t is adapted to compress the ammonia in a

liquid or saturated state and to force it to the

-condenser at a temperature but little above

the boiling-point.

Another important feature resulting from
my construction is that the lower end of the
cylinder is strengthened by a head of large
dimensions and the discharge-valve and its
working parts are all supported by said head
and. adapted to be removed by detaching the

115
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head and without lifting or removing the cyl- -

inder-barrel itself.

Bolted onto the upper head of the pump-
cylinder. is a bonnet O, through which the
piston-rod D passes. An outer stuffing-box

125

p 1s fitted in the top of this bonnet and op-

erates to pack the piston-rod tightly therein,
and an internal stuffing-box p’ is fitted in the
upper head of the pump-cylinder and within

the bonnet and operates to pack the plston-_

rod gas-tight in said cylinder-head. The

promma,tely of the diameter of the bore of the | ﬂ'la,nd of the outer stufﬁnn' box is adapted to

130
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be operated through the medium of a suitable
tool to tighten or loosen the packing between
the p1st0n -rod and top of the bonnet, while
the gland of theinnerstuffing-box has formed
thereon or attached thereto a worm- -wheel g,
which is engaged by a worm-shaft 7, Lhat at
one end is provided with a fixed collar 7', , TO-
tatably arranged in a recess r?, covered by a

nut 7%, fitted in the side of the bonnet, and |

at its other end projects throun*h a stu" ng-
box r* on the side of the bonnet A hand-

‘wheel s is fixed on the outer end of the worm-
shaft, by means of which said shaft may be

. rotated and the gland thus tumed to tighten

a5

‘interior of the bonnet. -

or loosen the packm as may be deswed
without the necessity of havmﬂ* access to the
The outel open side

~or end of the bonnet is tightly closed by a

- 20

face-plate T, which may be readily removed

at any tlme however, when it is desired to

- repair or repaek the mternal stuffing-box or

clean the bonnet. Fitted in the ton of the

~ bonnet is a hand- pump or force-feed cup u,
- by which oil is supplied to the bonnet, and'
this pumpis provided with a lateral nozzle ',

~whiech is so arranged as to inject oil duectly

- upon the piston- 10(1 and g
~ stuffing-box.

e

and of the internal
A draw-off pipe v, provided
with a valve v', leads from the bobtom of the
oll-chamber to the exterior and serves as a

means for removal of a portion or all of the
oil when its level istoo high for efficient work-

- ing and whenit is desned to get access to the

'Ibﬂnnet
|35
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The face-plate is p10V1ded with a
sight-gage 1w, whereby the height of oil in the

chambel may be readily ascertamed from the
~ outside.

packing may be kept in perfect working con-

By this construction of parts the

dition and the piston-rod effectually lubu-
cated, while at Lhe same time a perfect seal
1S pr ovided to thoroughly prevent any escape
of gas from the pump-cylinder or inlet of air
mto sald cylinder from the exterior.

The arrangement of the inner and outer
stu“mo*-boxes with an -oil-seal chamber he-
tween them is of particular importance when

a vacuum is formed on the low-pressure side

of the refrigerating or ice-making apparatus
in shutting down the app&ratus or blowing
out the etpansmn-emls I1tis wellknown that
in machines employing stuffing-boxes and oil
seals of ordinary construction bhe inlet of air

into the chamber, which is a vital objection,
‘cannot be avmded for the reason that the cre-
ation of a Vacuum causes a contraction of the
- stuffing-box and a consequent inrush of air.:

The inner stuffi ng-box and oil seal, howevez

in my construction eﬁectually prevent the

6o

-entrance of any air into the eylinder which

may have passed through the outer stuffing-

box, while, on the other hcmu the outer stuff-—

in D*-box and oil seal prevent the escape of any
gas which may pass the inner stuffing-box.
This 1mproved pump is par t1cu1mly de-
signed for use in connection with refrigerat-
ing and ice-making appa,xatu% of the eold or

‘piston.

_tles

.| refrigerating apparatus.
of the evlmdel is maintained at a low tem-
perature by the action of the liquid and gases
falling thereon between the periods of com-'
but superheating of the ammonia
unavmda,bly takes place during compression,
and 1t 1s to compensate for this that the cham-
This chamber is, as be-
fore stated, of the same area in diameter as
‘the cylmdel and the heated gas flowing
-through the restricted port ¢ expands there-—- :

ber C is provided.

| Létters'Patent filed February 15, 1899, Serial

No. 705,545, and the operation thereof is as

follows: On the downstroke of the piston the

ammonia gases and liquids flow into the eyl-

hqmds beneath it past the valve 2 into the
chamber C and out through the discharge-
port. On the reverse or np stmke of the pis-

70

inder thr oun'h the suction-port, and the valve
f? being closed the piston forces the gasesand

75

ton the valve f* opens to permit the passage
of the gases and liquids through the piston
while the valve 7 closes, whereby the gases

and liquids pass to the under side of the pis-

ton to take the place of the gases and liguids -

S0

previously eﬁ;pelled by the dow nstroke of the

The gases and liquids on entering

drop by ﬂ'mwty onto and through the pnston |
and thus thoroughly drench and cool the same
and cylinder-walls, and owing to the very

85

slight friction er eated by the plStOIl initsac- :

thIl undue expansion does not occur and a
full load is thereby compressed by the piston

on each working stroke. The location of the

suction-port below the upper head B of the:

9o

cylinder also prevents the liquids from com- -

ing i1nto contact with said head and as the L

saturated gases also gravitate downward only

a swmall proportion of the gases ecome in con-
tact therewith and these are not unduly ex-
panded, owing to the perfect balancing of the

piston - rod, “hereby excessive frlctmn 18

avoided, and to the counteracting cooling ef-

fect of the larger body of ﬂ'ravltatmg l1qu1ds.
Hence the slight amount of heat
gener .a,ted bV the action of the piston in work-
1ng and in compressing the gases and liquids
18 taken up. by the liquid ammonia in its ex-
pansion into vapor and the use of a water-

and gases.

Jacket obviated. Lubrication of the

is ef

100 R

fo5

piston
‘facted by the ammonia, which, as is well

known, possesses slight lubrleatmﬂ' proper-

to m]ect o1l into the eylmders of compressors
to lubricate the pistons, owing to the high de-

-gree of heat developed; but by employmﬂ' a

Heretofore it has been found necessary

I10

compressor in which the piston operates to

~compress the ammonia in its downstroke and
18 perfectly balanced, so as to minimize frie-
tion, I am enabled to utilize the lubricating

II5 .

p1ope1tles of the ammonia alone and to dis.

agents, which have a deletermus effect on the

ammonia and are liable to congeal, gam up,
and otherwise interfere. O*reatly with the op-

eration of the pump and other parts of the
The bottom head

pression;

‘pense with the use of foreign lubricating

120

25

130

hamid gas type shown in my applleatlon for | in and i3 thel eby 1el1eved of a, portlon of thel
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- bottom thereof and cannot be discharged un-

30

35

‘heat of compression, so that it will pass out |

through the discharge-port C' at a tempera-
ture but little above the boiling-point, due
to condenser pressure, whereby but a small
amount of water on the condenser will be re-

quired to quickly relieve the gas of its heat

and liquefy it. The chamber also serves as
a trap orreceptacle which retains all foreign
substances washed down thereinto by the
falling gases and liquids and prevents the
same from passing to the eondenser and a
second time throughout the system.
Refrigerating and ice-making apparatus
employinga gas, such asanhydrousammonia,
liquefiable under mechanical compression,
have hitherto operated under two systems—
namely, the ““dry” or *“hot” gas system and
the ‘““cold” or ““humid?” gas system In ma-
chines operating under the dry-gas system
vertical compressors having suctmn and dis-
charge ports arranged, respectwely, at the
bottom and top thereof and pistons working
to compress and discharge the gas on the up-

‘stroke are invariably emph)) ed. ‘When the

ammonia enters the cylinders of compressors
of this type in the form of a liquid, which it
does at times, it necessarily remains in the

til it is generated into gas by the heat and
poundmﬂ* action of the plStOIl This pound-
ing action of the piston tends to force a por-
tlon of the liquid ammonia out through the
stuffing-boxin thebottom head of the cy lmder
and hence there is a loss of ammonia and con-
sequent congelation of the oil nsed for lubri-
cation, and the corresponding increase of fric-
tion causes overheating of the brasses and
piston-rod. Choking of the suetion-valves,

- piston, and other coacting parts of the pump

10
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also occurs through the deposit and accumu-
lation in the bottom of the cylinder of the oil,
foul gases, scale, and other non-volatile liquid
and solid residuum carried along with the
ammonia in its passage through the system,
and as this matter cannot be expelled by the
piston and if left to remain quickly gums and
cuts the piston and valves to an injurious ex-
tent, frequent dismantling and cleaning of

the pump, or blowing out of the system by

hot air or gases is necessary to keep the pump
in Workmn' order. Furthermore, the stuffi
boxes of suoh pumps must be adjusted very

tightly about the piston-rod to prevent a se-

rious loss of ammonia by the expulsion of the
ammonia upon the downstroke of the piston,
and a large amount of power is required to
operate the piston en its working stroke, as
the weight thereof in addition to the resist-
ance to compression must be overcome by the
operating mechanism. The greater weight
of the piston being also at the upper end of
the rod, wabbling of the piston and excessive
friction and unequal wear on the packing-
rings constantly oecur, thereby causing un-

due heating and expansion of the a,mmonia,..

To avold the formation of a film and loss by

clearance upon the upstroke of the piston and |

ng-

4 - 640,911

knocking out of the lower head of the eylin:
der upon the downstroke of the piston, care-
ful and constant adjustment of the brasses
of the connecting-rod is required, as the least
wear on said brasses will cause the piston to

drop and not go clear to the upper head on

its upstroke and to strike the bottom head on
its downstroke. In the cold or humid gas
system horizontal pumps are employed, and
an excessive amount of friction is created
owing to the relatively large area and great
weight of the piston which rests directly upon
the bottom of the cylinder. The piston also
constantly runs in contact with a mass of ac-

7é

75

80

cumulated residuum, which gravitates to the

bottom of the cylinder, and in consequence
becomes quickly cut up and worn out.
Thegreatadvantagesof myimproved pump
having its suction and discharge ports lo-
cated, respectively, at the top and bottom of
the cylinder and a piston operating to com-
press the ammonia on its downstroke may be
stated, 1n part, as follows: First, the gases

and liquids do not come in contact with the
top head of the cylinder through which the

piston works, and are therefore not unduly
expanded upon entering thecylinder; second,
less power isrequired to operate it than either
of the types of pumps heretofore employed,
and less friction is created, because the pis-
ton hangs plumb, with its greatest weight at
its lower end, and is thereby held perfectly
balanced, so that the weight of the piston and
piston-rod does not rest at any time on the
wall or head of the cylinder and the piston

~cannot wabble or move out of line and bear

unequally in either of said parts, and hence
the cylinder-walls are not unduly heated, as
the packing-rings only bear thereon, and the
friction created by these alone is pra,ctmallv
nil; third, as expansion pressure only comes
on the plston the piston-rod may be run very
loosely in 1ts stuffing-box and heating of the

~upper head of thecylinder prevented; fourth,

the entering gases and liquids travel by gr&v-
ity from the suction-port to the bottom of the
cylinder, so that no drawing or suction action
of ‘the piston is required to fill the cylinder;

fifth, the falling gases and liquids thor ou'n‘hly
drenoh and cool the piston and walls of the
cylinder and also wash all of the residuum
down to the bottom of the cylinder and into
the chamber C, thereby keeping the cylinder
clear of foreign matter and prolonging the
life of the same and the piston; sixth, the
piston itself is adapted to drop by gravity

~under'i1ts own weight and assist the operating

mechanism in compressing the refrigerating
medium, and, seventh, thé piston is always
carried down to the bottom head by the ac-
tion of gravity, and thus avoids loss of the
refrigerating agent by clearance and the for-
mation of a film.

It will be understood that changes in the
form, proportion, and minor details of con-
struction may be made within the scope of
the invention without departing from the

Qo
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S]_:urlt or sacrificing any of the admntaﬂes ' eter as the cylinder, said wall being provided'

‘thereof.

Having thus desm 1bed the mvenmon ‘what
18 elalmed as new is—

1. In a compression-pump for 1Ge-mak1nﬂ’
and refrigerating apparatus, the eombmatwn

- of a pump-cylinder havmw suction and dis-

IO

charge ports and a valved outlet to said dis-

-eharﬂ‘e -port, a piston comprising a hollow pls-

ton- head shell open-at one end and provided
with ports at its other end, a valve arranged

- to close against a seat on the open end of the

shell, a sp1der above the valve-seat, a remov-
able cu pindependentofthe valv_e—%eat and nor-
mally supported above the same and inclosed
by said spider, a stem projecting through the

- eup, a spiral spring inclosed within the cup

20

20

35
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and encompassing the stem, and a nut fitted
on the free end of the stem and arranged so
as to bear against and hold the same eonﬁned
within said cup.

2. In acompression- pump for 1ef1 igerating

and ice-making apparatus, the combmatmn-

of a pump- cylmder having suction and dis-
charge ports and a valve- onﬁtlet to said dis-
charge-port, a piston having a hollow piston-

| head shell open at oneend a,nd provided with

portsatitsotherend, a valve-gseat fitted in said
openend and pmwded at ifs inner end with a
spider, a cup on said spider, a valve arranged
in said valve-seat and provided with a stem
projecting through said cup, guide-fingers on
the xa,lv'e a,rmncred about the cup, a co1led
spring ar mnn'ecl in the cup about the stem,

and a nut; ﬂtted on the stem and eonﬁmnﬂ‘

| the spring.

3. Inacompression-pump forrefrigerating

and 1ice-making machines, the combination of

a pump- eylmdez having a suction-pipe open-
ing into its upper end and flanged at its lower
end a piston working therem a detachable
lower head bolted to sald ﬂdnge and having
a discharge-port, a valve-casing comprising
an annular wall formed mtegrally with and
hanging pendent from said head and forming

& clmmbel of approximately the same dlam— |

at its lower end Wlth an annular flange and

at one side with a discharge-pipe of reduced
diameter with respect theretoj a valve ar-
ranged to close the port in the lower head

fmd having a depending hollow stem with

ports therem a bottom plate bolted to the.
flange on the annular wall and closing said
valve- -casing and provided with a ﬂ’mde for

the valve and a stud, and a spring 1nelosed

in the stem of the Vahe ‘md seated on said

stud.

4. A complessmn pump f01 refrlgeratmﬂ"

and ice-making apparatus employing a gas,

‘such as anhydro.us ammonia, liquefiable un-

50
55
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der mechanical compression, comprising a

vertical eylinder having a suction-port at ifs

upperend and a discharge-valve casing at its
lower end,

connecting-wall, said top plate of the casing

being connected to and serving as the bottom -

head of the cylinder and provided with a port
of less diameter than the eylinder and the an-
nular wall being {ree from connection with

sald casing being of the same di-
ameter as the eylinder and consisting of top
|.and bottom heads or plates and an annular

635

the evlmder and having a discharge-port of

less size than said suction-port and the port -
in the bottom hea,d a sensitive balanced dis-
-charge-valve arran n‘ed in sald casing and also

of less diameter Lh&n the cy hnder and coun-
trolling the port in the bottom head and adapt-
ed to open solely under the pressure of the
ammonia under compression, and a piston

‘operating to compress the ammonia on its
| downstroke and having a hollow piston-head

shell provided with a vah e-seat having a port
of less diameter than the bore of the shell and
a balanced valve closing upwardly against
sald seat, substantially as described.

In testimony whereof I affix my signature

in presence of two witnesses.
" GEORGE B. IIIETT

Wltnesses:
JAS. W. AUSTIN,
A, L. HOLTON. |
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