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- which the following is & specification,

' To all whom it may concerni:

.gor, in the county of Hartford an

useful Improvements in A_mmonia.-Pumps}_, of:

~ UNITED STATES

PATENT OFFICE.

. ARTHUR H. EDDY, OF WINDSOR, CONNECIICUT: = -

.. Be it known that I, ArreUR H.
citizen of the United States, residinﬁ at Wind-

Connecticut, have invented certain new and

- This invention relates to a pump which is

15

. particularly desigried forcompressing am-:

- ,Io s g B o

.. The object o

" simple and efficient pump- whic ‘

' cheaply manufactured and which when in-use
u

monia, fornrefri%eratmg'pur‘poses: R
the invention is fo produce &
_.can be

ires but little attention. =~ - _
he pump illustrated has a case containin
a-cam which is-adapted to be rotated from:

- the exterior and which when rotated recipro-:

20

e a-head-plate,. i -

Covlgo.
- valvesp

cates a number of individual pistons that are:
- provided with suitable'valves and' are mov-
-able in a case which is bolted to the cam-case’

and which is provided with a valve-plate and

Figure 1 ‘of: the -dc]dé;hpanying dmwmgs

. shows g centidl vertical section of this pump.;
. 25

F1§ 2 shows a horizontal section on the plane
indicated by 2:2 onFig. 1. Fig.3 shows a

. plan of the gl_stdn'-Case with a portion broken’
" away, as indi

, dicated by 3 3 on Fig. 1. Fig. 41is.

a vertical section on the plane indicated by 4.

4of Flf 3, taken ‘through the:head-plate,
ate, and upperend of thé piston-case.

Fig. 5 1 a plan of the under side of the head- |

o ~plate. “ Fig. 6 is a-view of one of the pistons.

Y

The cam-case 7 is preferably cast to shape,:
of iron, and-is supported on any-desired form,
of legs. - Secured-to one side of the cam-tase

~ is'a bracket'8; with a b'es!trini.which supports .

‘40

- of the cam-cage.. This bearin
-polished, so as to clogely fit t, )
polished arbor 11. - On the lower end 6f:the |

-   45-‘.

-8 shaft 'haﬁn?a pulley 9'on t
- & &mall bevel-

pul e outer end and
_ ‘ gear:10 on the inner end.:: A
long vertical bearing is formed at the bottom
is ground and-
¢ ground and

arbor outside of the cam-case is & large bevel-

gear 12, that is in mesh with the bevel-gear

on: the pulley-shaft."On the upper end -of

the atbor in the cam-cage is the ‘cam-cylinder

13, On the bottom: of the cam-case is-a-

" grooved ring 14, and on the bottom of: the.
-cam-cylinder'is'a grooved ring 15. ~Between
‘theserings are antifriction-balls. = Set-screws
16 are screwed through the bottom of the
-cam-case against the under side of the lower

-+ .. xing for the

.85

c 50

purpose of changing itslevel and’

adjusting the cam-cylinder vertically in the
+cam-case. 'These screws are provided with:

' S_peéiﬂcgtioi; @'Letters Patent,
. Application fled May 4, 1904, Serial No, 306,388,

State of

- which will provide an oil-packing

AMMONIA-PUMP.

position and prevent leakage. -

- Around the interior of the cam—cylindé_f are -
‘the cam-ribs 18. . Between these ribs are the
olls 19, which are mounted on studs project- .-

'Patented March 20,1006, .
=" nuts 17, which are used to lock the screwsin
Eppy; a | o

60 -

ing from the shanks of the pistons 20.. As -

. -| the cam-¢ylinder rotates the lower rib forces

the pistons upwardly and the~uEper ribdraws.
“the ‘pistons downwardly. T
' })refera.bly s0. shaped that the pistons are

orced ‘up rapidly and drawn down slowly:

ing between the ribs. . The upper section of

ese ribs are-

63

“A short section of the upper rib is cut away,
'sothat therolls may beinserted into the open-

76 -

each. piston is cylindrical, and the lower-or .. . -

shank section is' approximately. semicylin=

drical, the outer face of each. shank being -

shaped to conform to the inner walls of the

cam-ribs. - T T
- The piston-case 21, which contains the cyl~ - -
‘inders in_which: the pistons move, is prefer- .-
| ably cast toshape; of iron, and has itslower. " -
face ground so as to closely fit the ground up- *
per face of the cam-case to which 1t is bolted. -
‘A hollow hub 22 extends downwardly from. . -

75

8o

the center. of the- piston-case into the ‘cam-. .

the cam-ribs: = The c¢ylinder-bores ‘are -con-

‘¢ylinder, the diameter of this-hub being but
slightly smaller than the interior diameter-of

85

tinued in this hub and contain the semicylin-' .~
drical shanks of the pistons, which are held
against rotation by the engagement of their .-

‘wide outer surfaces with the inner surfaces of ** -
the cam-ribs. . Each piston is tubuler, and in 'go .
the upper-end of the bore of each pistonisa =

hardened annular plate 23, that hasa ground ‘I '

.and polished valve-seat 24 on its upper side.
This plate is held in the bore of the piston by -

a threaded nut 25, the interior wall of which

 is" preferably tapered. The. valve-disk' 26

has its lower face ground and polished, so as

95 ..

to make- close: contact with the valve-seat, -

and has its: edge beveled, so. that it will be
-guided to its seat by the beveled interiorwall
of the nut. “A stem 27 extends downwardly -
from the valve-disk-into the.pistonand ispro- .

100 -

vided with a pin-which prevents the disloca- " -
tion of the valve.. Each piston is preferably

.provided with two grooves containing spht

105"

packing-rings 28, that-are ground so as to .
make tight joints with the wall of the cylin- - -

“der. -:Between 'the grooves. containing .the

packing-rings may be a ‘vacant groove 29,

ton. R R

or the pis-

110 "

The valvegplété Q:is.p_lacgd upon the "tgp_: o
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‘upper iace.

=

of the piston-case,and the head-plate 31 is
placed on top of the valve-plate. The under
sirface of the valve-plate is ground to fit
the ground upper end of the piston-case, and
the upper face of the valve-plate and lower
faceof the head-plate are ground so that they
will fit tightly together. Screws are passed
through the head-plate and valve-plate into

)

the nd of the piston-case about each
sylinder for holding the parts together.

Above each oylinder 1 the valve-plate is
an ppening coniaining 2 threaded nut 32,
having a valve-seat that is very hard ou its
This valve-seat is ground and
polished so as o be very smooth. Above
the valve-seat in each opening is a valve-disk
33, that hes its under face ground and pol-
ished so as o closely fit the valve-seat. A ta-

. pered stem 34 is fastened to this disk, so as to

20

25

30

35

extend into ths tapered opening through the

-nut for the purpose of guiding the valve to

its seat.

In the under face of the head-plate above
the valves is an annular groove 35, which on
one side communicates with an opening 36
through the valve-plate and an outlet 37 in
the upper end of the piston-case, which is
adapted to be connected with the pipe which
leads to the gas-receiver. Ammonia is re-
ceived into the cam-case through the open-

“ing 38 on one side and is pumped by the pis-

tons past the valves to the outlet as the cam
is rotated. )

The cam-case is preferably filled with oil

nearly to thelevel of theammonia-inlet. This

oil prevents any possibility of the leakage of
gas about the cam-arbor t]y;rough the opening

in the bottom of the cam-case, which opening

40
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is the only one from the interior to the ex-
terior of the pump which contains a moving
part. Onaccount of the closenéssof thejoint
and length of the bearing, also the use of oil,
which not only lubricates the arbor, but packs
the joint, there is no possible chance for gas
to leak. N

The web of the bevel-gear below the cam-
case is preferably made dish-shaped, so as to
hold any oil that might possibly leak from
the interior ebout the cam-arbor.

The piston-case around the cylinders is
chambered, and water or other cooling me-
dium is caused to enter the space about the
cylinders through the opening 39 at the bot-
tom on one side of the piston-case and after
circulating about the cylinders to flow out
through the opening 40 at the top on the
other side. o

The parts of this pump are strong and du-
rable. They are simple to make and are

easily assembled. There is but one opening |.

containing a moving part, and that is so ar-
ranged that it does not require a packing to
prevent leakage, although a packing can be

" used, if desired. The valves are very simple

65

and require no springs to assist their opera-

-glency:

‘815,911

tion. Thé pistons are effective and are so

adjusted by raising or lowering the rotary
cam that they move upwardly close to the
under face of the valve-plate. In practice
the pistons are preferably adjusted so that
there will be no clearance between their up-

70

per ends and the under side of the valve-

plate when they are at the limit of their up-
ward movement, thus insuring great efli-
The pistons and the cams work
easily and have such broad bearing-faces
that the wear amounts to nothing. The
caml - cylinder can be adjusted while the
pump is running, and after being properly
adjusted the pump will run for a long time
without further attention.

The invention claimed is—

1.. A pump having a tight case containing
concentrically-arranged cylinders, each cyl-
inder having an inlet-opening at one end and
an outlet-opening at the other end, a rotata-
ble cam located near one end of and inclosed
in the case, the axis of the cam extending

arallel with the axes of the cylinders, means
for' rotating the cam, pistons with fluid-pas-
sages through them located in the cylinders
and adapted to be positively reciprocated by
the rotation of the cam, valves controlling
the passages through the pistons carried by
the pistons and valves controlling the open-
ings at one end of the cylinders held by the

_case, substantially as specified.

2. A pump having a case, a rotatable cam
in the case, means for rotating the cam, pis-
tons located in cylinders in the case and
adapted to be positively reciprocated by the
rotation of the cam, inlet-valvescarried by the
pistons, dischaige-valves held by the case,
and a cooling-chamber surrounding the cyl-
inders in the case, substantially as specified.

3. A pump having a case, a rotatable cam
in the case, means for rotating the cam, a
ball-ring at the bottom of the case, balls lo-
cated between the ring and the cam, pistons
located in eylinders in the case and adapted
to be positively reciprocated by the rotation
of the cam, inlet-valves carried by the pis-
tons, and discharge-valves held by the case,
substantially as specified.

4. A pump having a case, a rotatable cam
in the case, means for rotating the cam, a
ball-ring at the bottom of the case, means
for adjusting the ball-ring axially of the cam,

75
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balls located between the ring and the cam, -

pistons located in cylinders in the case and
adapted to be positively reciprocated by the
rotation of the cam, inlet-valves carried by
the pistons, and discharge-valves held by the
case, substantially as specified. ,
5. A pump having a case, a rotatable cam
in the case, means for rotating the cam, pis-
tons located in cylinders in the case and hav-
ing shanks that are adapted to be recipro-
cated by but held against rotation by the
cam, inlet-valves carried by the pistons, and

I20

125

130



: discharge—Valvés held by fhe'cése', subéﬁaﬁ-:"'
tially as specified. .~ . s

o eige1l -

- 6. A pump having a case, a rotatable cam
in the case, means for rotating the cam, pis-

tons located in cylinders in the case and:

- adapted to be reciprocated by the rotation of

io

5
.cam in the cam-case, means for rotating the

- 20

25

~ from the cam through the bottom of the cam- -

30

the cam, a flat inlet-valve seat in each piston,
a flat disk carried by each piston and adapted

to open from and"close against the inlet-.
valve seat, and opposite each piston a flat.

discharge-valve seat and a flat valve-disk
_ada'pteg

flat discharge - valve seat, substantially as
specified. - R ‘

7. A pump having n\pmﬁac'ase, a rotatable

cam, a piston-case secured to the cam-case,
pistons located in cylinders in the piston-
case and adapted to be reciprocated by the
rotation of the cam, inlet-valves carried by
the pistons, a valve-plate secured to the pis-

. ton-case; dischargesvalves located in open-
ings in the valve-plate and a head-plate se-

cured to the valve- plate, substantially as
specified. . D o '

8. A pump ha,vingvé,- cam-case, a rotatable

cam in the cam-case; an -arbor extending

case, a gear on the arbor below the cam-case,
a pulley and gear for driving the.cam-gear, a

¥

iston-case secured to the cam-case, pistons

~ located in ¢ylinders in the piston-case and

* the cam, inlet-valves carrie

35

adapted to be reciprocated lzly the rotation of
_ by the pistons,
a valve-plate secured to the piston-case, dis-

. charge-valves. located in openings in the

- '. ‘40

45

- 'rior of the-cam and h

valve-plate, and a head secured to the valve-

-plate, substantially as specified.

- 9. A pump having a cam-case, a rotatable
cam in the cam-case, means for rotating the

“cam, a piston-case having & hub that fits the
Interior.of the rotatable cam, pistons located |

in cylinders in the piston-case, the shanks of

" said pistons on the inside fitting grooves in

the-hub and on the outside fitting the inte-
aving rollers engaged by

-+ the cam, inlet-valves. carried by the pistons,

- & valve-plate secured to the
_charge -~ valves located in open

50

piston-case, dis-
enings in- the
valve-plate; and a head-plate secured to the

-valye-plate, substantially as specified.-
."A pump having a cam-case, a bearing |.
~-at the bottom of the cam-case, an arbor ex- |
-tending through the bearing, a gear attached |

“10.7A

to the lower end of the arbor outside of the

‘s piston-case secured to the cam-case

-cylinders an . 1
- the rotation of the cam, inlet-valves carried

to open from and close against. the.

CAIM-CAse, & C lindrical’cam attached to the -

upper end of the arborinside of the cam—case(ai

containing cylinders, pistons located in the -
g adapted to be reciprocated by 6o .

by the pistons, a valve-plate secured to.the
piston ~case, 'discharge-valves located in . = -
openings in the ,yalve‘-f)late, and a head se--. -
cured to the valve-plate, substantially .as 65
specified. R R
11. Apump having a case, a rotatablecyl- -
inder in the case, cams secured to the inte- .
rior of the rotatable cylinder. pistons located. - -

in cylinders in the case and provided with 70 - '
rolls engaging the cams, inlet-valves carried -

by the pistons, and discharge-valves held by
the case, substantially as specified. - .
.12, A pump having a case, a rotatable
cam in the case, means for rotating the cam, 75 - -
pistons having cylindrical heads and semi--
cylindrical shanks located in cylinders in the

-case, rolls mounted on the piston-shanks and

adapied to engage the cam, inlet-valves car-
ri_edp by the pistons; and discharge - valves
held by the case, substantially as specified.
13. A pump having a case, arotatable cyl-
inider in igie case, means for rotating the cyl-
inder, cam-ribs secured to the interior of the .
rotatable cylinder, pistons located in cylin- 85
ders in the case, the shanks of the .pistons
having rolls lying between the cam-ribs and
having their outer faces fitting the interior
walls of the cam-ribs, inlet-valves carried by -
the pistons, and discharge-valves held by the go
case, stibst_;antially as specified. oL
14,

S0

pump having a tight case containing

‘concentrically-arranged eylinders, a rotata-
ble cam located near one end of and inclosed -

in the.case, the axis of the cam. extending 95
arallel with the axes of the cylinders, means = -
¥01_' Totating the cam, pistons with fluid-pas--
sages through them arranged in th_e_‘c&'hn ers .
in the case on one side of the cam and adapt- -
ed to be positively reciprocated by the rota- roo
tion of tge cam; valves controlling the pas--
sages through the pistons carried by the pis-
tons, and valves controlling openings from
the cylinders held by the case, substantially - -
as specified. RS N
o ARTHUR H. EDDY.
Witnesses: ... .~ . . ¢
- " Harry R. WILLIAMS,
"ErreL M, Lowe. =




