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© To all whom it may concern :
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Be it known that we, WirLiaM M, Woob
and WILL1AM L, BAILIE, both of the United
States Navy, citizens of the United States, re-
siding at Washington,in the District of Colum-
bia, have invented certain new and useful Im-
provementsin Compressing Enginesor Pamps;
aud we do hereby declare the following to be
a full, elear, and exact description of the in-
vention, such as will enable others skilled in
the art to which it appertains to make and use

the same.

Our invention relates to improvements in
compressing engines or pamps, more especialty
those adapted for refrigerating-inachines, al-
though useful for other purposes. '

The objeet of the invention ‘is an improve-

. ment in pumps employed in forcing by me-
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. chines intended for the manufacture of iee, |
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chanical means a circalation of volatile refrig-
erants, especially ammoniacal gas, into ma-

and for other refrigerating or cooling pur-
poses, and thereby aiding in subsequent lig-
uefaction of said gases; and our ‘apparatus is
so constructed as to avoid the defects and in-

conveniences now found objectionable in such .

pumps. Among some of these defects which
we wish to overcome may be named the lia-
bility of -leakage of gas, the introduction of
air and water into the pump, the inability of

_the pump to force out all the gas at every

- stroke of the pistons, and liability of the pump
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to heat in use, all of which arise from a faulty
construction and arrangement of the pamp,
its valves and valve-seats, and its packing.

. Our invention consists, mainly, in the con-
struction and arrangement of the valves and

. seats; in the peculiar construction of the pis-
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tons and the operating devices, and in inclos-
ing them in a perfectly air-tight manner; in
the means employed to relieve the pump of
any condensed or liquefied gases, and in cer-

tain details of construetion, as will be more

fully described hereinafter, and specifically
pointed out in the claims, reference being had
to the accompanying drawings and the letters
of reference marked thereon. " :
Referring to the drawings, Figure 1is a lon-
gitndinal vertical sectior of our improved
pump. Tig. 2 is avertical cross-section on

@z Fig. 4 is a horizontal section on line 2 2.

Like letters denote corresponding parts in
each figure. .

Inthe drawings, A represents the main cast-
ing, containing the pump-eylinders C C; and
it is eastin two parts, A’ and A’, and is closed
by a cover or bonnet, B, and these are provid-
ed with flanges a b, between which snitable
packing is placed to form perfectly-tight joints.

line y y.. Tig. 3 is a horizontal section on line
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At.the upperend of thecylindersare arranged

the valve-seats ¢ ¢, which are annular and in-
clinedontwardly, and the outlet-valves D D are
made to conform and fit perfectly to the said
seats, so that in the ascent of the pistons any
liquefied or condensed -gases will flow down
over the seats and toward the central vertical
outlet, e, which is formed in the center of the
dished part, ¢’’, of the upper part, A", so that

.the liquefied gases will all pass toward the

said center. An opening, ¢/, extending side-
wise from the opening connects with a sunita-
ble pipe to the condenser.  The valves DD are
guided at their upper sides by stems d/,which
fit.into a recess or holein the bonnet B. The
pistons It are properly packed with a series of
rings, and in the upper end thereof are ar-
ranged the inlet-valves G, which are guided to
their seats by suitable stems, f, and guides g.
The lower part, I, of the pistonsis made flat or
oblong, and, extendingdownward,is connected
to the ends of a vibrating lever; H, which is
secared to the central shaft, I. - The lever H
vibrates in an air-tight space, A/, formed in
the lower part, A’. Thelower ends of the pis-

tons are provided with an oblong slot, %, in

which a roller, ¢, on the pin %, secured to the
lever H, can freely slide, so as to allow for the
vibration of thelever, and also to prevent ex-
cessive wear.. The end of the shafs I extends
through the side of the lower part, A’, and,

passing through a stuffing-box, K, is by it.

made perfectly tight. At each side of the
part A’is arranged a hole, ¢',which is covered

by a bonnet, ¢, to afford access to the pins %,

connecting the lever and pistons together for
adjustment., On the extended end of the

shaft is secured an upright lever, I;, which is
attached by a suitable connecting-rod or pit-
man to the engine or other motive power,
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The inlet-opening M is arranged in the cen- | Having thus described our invention, what

tral part of the space A’/ and connects with
the congealer.

The operation isas follows: The alternate
upward stroke of the pistons Il creates a vacu-
um behind them, which draws in the gas
through the inlet-pipe M, connecting with the
congealer, (not shown,) and on the alternate
descent of the pistons the inlet-valves G are
opened and allow the gas to pass up above
them. Thepistons,inascending, forcethe gas
upward and open the outlet-valves D as they
come in contact with them, and, passing out
with any condensed gas, it rans over the in-
¢lined valve-seat ¢, down the dished part ¢,
and through the outlet-openings ¢ and ¢’ into
the pipe leading tothe condenser, (not shown,)
which may be a coil of pipe immersed in run-
ning water, or any other kind suitable for the
purpose, and there the absorbed heat is made
sensible. By the action of the pistons on the
gas it is carried off, and under the forced press-
ure of the pump aud in contact with the cool-
ing-sarface of the condenser the gas is lique-
fied. Itis then carried to the receiver, (not
shown,) and from thence itis conducted to the
congealer, where the main effect of refrigera-

tion through evaporization is to be produced. |

When the receiver is not in. use the aphy-
drous ammonia can be allowed to escape into
a receiver provided with a coil in connection
with a steam-boiler, and ‘which is filled with
water, converting the anhydrous into the aqua
ammonia.

The advantages of our pump will be appar--
ent to those skilled in the art, and some of

them are: Great economy in space. There is
no possible chance for leakage, as there are no
joints which cannot be thoroughly packed.
The parts are not liable to get out of order, as
they are very simplein construction. There is
no possible chance of any condensed or ligue-
fied gas running back, as the pistons raise the
outlet-valves and permit the said gas to pass
over the edge and down the sides of the valve-
seats. All the internal parts are easily accessi-
ble in case of needed repairs or replacement
of anyparts. Thereis comparatively littleloss
by friction, and econsequently no loss of power.
All the parts are incased in a perfectly-tight
casing, and the most exposed part, where the
driving-shaft enters the pump, is subjected to
the low exhausted pressure of the gas, which
can easily be made tight by an ordinary stuff-
ing-box, as desecribed.

we claim, and desire to secure by Letters Pat-
ent, is— :

1. In a pump, the annular valve-seats ¢, hav-
ing outwardly-inclined faces, combined with
the automatic valves D,having faces conform-
ingthereto, and the pistons whereby the valves
are operated, substantially as and for the pur-
pose specified. :

2. In a pump, the annular inclined valve-
seats ¢ and automatically-operating valves, in
combination with dished part ¢, provided
with openings ¢ and ¢/, arranged substantially
as and for the purpose set forth.

3. The combination of the lower part, A’,
forming a space, A"/, in which the vibrating
lever H operates,” with the upper part, A",
containing the pump-cylinders, and the bon-
net B, all arranged substantially as shown and
described.-

4. In combination, the auntomatic outlet-
valves D and the pistons E, provided with in-
let-valves G, and said pistons having exten-
sion T, provided with slots %, in which the
pins &, having frietion-rollers ¢, are arranged
for operating the vibrating lever I, all as
shown and specified. : '

5. The combination of the pistons E, pro-
vided with inlet-valves G, with the antomatic
oatlet - valves D, provided with annalar in-
clined faces and the annular inclined seats e,
all arranged for operation substantially as
specified. ’

6. In a pump, the lower casting, A’, formed
with the space A/, and provided with hand-

-holes ¢’ and bonnets a/ for gaining access to

said space, substantially as set forth.

7. The pump-casing A, made -in two parts
and containing the pump-cylinders, the bonnet
B, the pistons E, provided with inlet-valves G,

-the automatic valves D, having annular in-

clined faces fitting on the seats ¢, and the vi-

“brating lever H, connected to said pistonsand

secured to the shaftI,in combination with the
operating-lever 1, all constructed substantially
as specified.

In testimony whereof we affix our signatures
in presence of two witnesses.

WILLIAM M. WOOD.
WILLTAM L. BAILIE.

Witnesses:
J. M. YZNAGA,
W. B. HALE.
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