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MPROVEMENT [N PNEUMATIC PUMPS,

Specification ferming part of Letters Patent No. 51,1%8, dated November 28, 18¢5.

To all whom it snay concern:

Be it known that I, WirriaM H. GuIiLD, of
Williamsburg, in the county of Kings and
State of New York, have invented certain new
and useful Improvements in Vacuum-Pamps;
and I do hereby declare thas the following is &
full, clear, and exact deseription of the same,
reference being had to the accompanying
drawings, forming a part of this specification,
in which— :

Figare 1 is a plan of two double-netion vacs
vum-pumps constructed aceording to my in-
vention and a double steam engine by means
of which they are operated. Tig. 2 isa longi-
tudinal vertical section, on a larger scale than
Fig. 1, of one of the pump-cylinders. Fig. 3
iz a vertical transverse section, on the same
acdie ag Fig. 2, of one of the pump-cylinders;

i3 an ingide face view of sno-of the
:eads, * Figlbisa ceniral horizontal
¢ & pumgp-cylinder and valve-chest.
Similar letters indicate corresponding parts
of the machine.in-all the fignres, © -~ .

The object of this invention 15 to provide for
the effective prevention of leakage of the
valves of a vacoum-pump by keeping them
covered with water or wet while closed, and
especially to obtain this result with respect to

eduction-valvesarranged in the cylinder-heads;

and to thisend the invention consists, in part,
incertain novel arrangements of the induetion
and eduection passages and the chambers con-
taining "the induétion and eduction valves;
and, further, in the atfachment to the indue-
tion-valve ehamber or chambers of the pump,
between the air-induction valve or valves and
cylinder, of a pipe or pipes distinet from the

air-inddetion pipe, for the admission inte the

pump ab each stroke of the piston of a suffi-
cient goantity of water o make up for the'ioss
of the guantity which is'unavoidably carried
ont with the air at every stroke. -

To enable others skilled in the art to apply
my invention fe use, I will proceed o deseribe
it with reference to the drawings. <
... A 1s the bed-plate, which supports the heri-
zontally-arfanged vacuum-pump eoylinders B
B and the steam-engine by whick they are
operated. ' ' o ‘

Bach of the pump-cylinders has 2% indne-
tion-valve chest, 0, on one side, ' This valve-

chest C is divided lohgitudimﬁyjiiy 2 pargi- |

~tion, ¢, and between this partition and the cyl-
inder 15 sithdivided transversely, by means of
a central purtition, ¢/, Fig. 5, inte two valve-
chambers, . b, which contain the air-induction .
- valves ¢ e, From each of these chambers b b
& port or ports in the partition ¢ commani-
cate with the onter or main induction-cham-
ber, &; and the induction - valves, which ‘are
“eomposed of or faced with india-rubberorother
elastic or flexible material, are fitted or applied
to these ports in sueh manner as to open in-
ward, or toward the cylinder, The said cham-
bers b b have also communication with the eyl-
inder, near the ends thereof, by ports 1], (see

Fig. 5,) which are always open.  The air-in-
duction pipe is connected ag x with the main
induetion-chamber d. ' : C
To each of the valve-chambers b there is
reemestedseue end of asmall water-pipe; f,the
otber end of which_ dips into the water in a
convenientiy-arranged water-tank, from which
the water is supplied to the pump for sealing
the air-valves. Eaech pipe f is furnished with
avegulating cock orvalve, g,and a check-valve,
h, the valve ¢ serving to regulate the guan-
ity of water to- be admitted; and. the check-
valve allowing the water to pass throngh the
pipe f into the echamber b, but preventing the-
escape of air and the return of the water
throngh the said pipe. : -
The cylinder Bis eovered at each end, inside
of the cylinder-head D, with a valve-plate, m,
‘containing the poris» » of the edaction-vaive
0, which is situated in a chamber, r, formed
between the said plate and the cylinder-head
- by making the inner side of the cylinder-head
concave. The valves ¢ are of eircular form
and arranged in the center of the cylinder:
head, and the ports in-each plate m are:ar-
.ranged in a'congentric cirele, - The said valves-
o are represented as made of flexible vulean-
ized india-rubber, and secured a$ or around
the center, but opening all arcund. the edges.
~ Bach .cylinder-head D is provided inside
with an annular passage-way, S, surroundiang
the eduction-valve chamber 7, and communi-
cating therewith ai the top by means of an
opening, &. The said ‘passage-way S has an
outlet-opening, u, (see Figs. 2 and 4,) at the
-bottom of theeylinder-bead D, where a1 edue-
‘tion-pips is {o be attached, Thig pipe may

lead into the water-tank, from which the pipes
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f take their water, so that the water carried off
from the pump with the air may be returned
to the tank.

E is the piston, fitted into the cylinder B and
packed in any suitable manner. The piston-
‘rod v, to which the piston E is attached, passes-
at one end of the cylinder B through the valve-
plate m and the eylinder-head D, (see Figs. 2
and 5,) which for this purpose. is provided with
-astoffing-box,w. When the piston-rod v passes
through the valve-plate m, that opening should

“likewise be provided with proper packing.

The ednction-valve o at that end of the cylin-

der may be so fitted to the cylinder as tp'con-
-stitote a proper packing.
As the steam-engine represented forms no
part of this invention, I shall omit a more par-
->gicular description of it. :
.The vacuum-pumps may be attached to any
kind of well-working engines. . _
When the puamp is in operation the air, en-
“tering at x into the main induction-chamber
d, presses open the induetion-valve ¢ in the
chamber b, communicating with that end of
“the cylinder from which the piston is moving,
and passes through the said chamber and its
port or ports ! into the cyliuder, while the
- air in front of .the piston cpens the eduction-
valve o at. that end. of the cylinder toward
‘which the pisfon ismoving, and passes through
the ports n n, eduction-chamber s, ‘opening t,
passage s, opening u, and eduction-pipe, the.
other induetion and eduction valve beingiu the

meantime closed. Duringthefirst fow strokes.
of the pisten after starting, the valves or
cocks gin the water-pipes f ars kept wideopen .

to a2dwit water enough to fill the induections
valve chamber b and eduction-valve chamber
rycommunicaticg with each endof the cylinder
toward which the piston is moving.as the pis-
ton eompletes its stroke, and when sueh quan-
tity of water has been admitied the valves or
“eocks g are partly closed, to reduce the sapply
of water to what is necessary to make up for
‘what unavoidably passes off with the air at
‘each strokeof thepiston, - As the piston moves
away from either end of the cylinder the small
guantity of water which remained in the cylin-
der between the piston.and-eduction-valve
plate m at the'end of the cylinder, and which
tilied the corresponding induction-valve cham-
ber ], follows the piston along- the bettom of
the eylinder, accompanied by the small qaan-

tity of fresh water which énters"through the
pipe f, port or ports e, and induction-valve e

belonging to that end of the cylinder; and as’

the piston moves toward either end of the cyl-
inder the water in front of it is pushed before-

it along the lower part of the cylinder, with

out interfering with the egress of air through
the eduction-valve, until the piston is complet-
ing its stroke, when the water, rising in the
diminishing space between the piston and cy-

linder-head, and being forced out through the

ports 1 and #, fills the induction-chamber.b

“ahd eduction-chamber » belonging to that end

of the cylinder toward which the piston is
moving. As the piston returns the eduection-
valve, closing behind it, shuts in the water in
the eduction-chamber r behind it, abd so keeps
the valve oof said chambers covered with wa-
ter and perfeetly sealed, the water beirig pre-
vented from escaping from the said chamber
to the eduction-pipe by reason of the outlet ¢
being in the upper part of the said chamber
and above-the valve 0. As the piston com-

-mences its movement toward etther end of the.

cylinder the opening of the €duction-valve o
at that end allows the water/to run back by
gravitation through the portsn into the-cyl-
inder, and so preventsits interference with the
egress of air, B

-~ What Ielaim as my invention, and desire-
‘to secure by Letters Patent, is— —

. +1::/The arrangement of the  main air-induc-
“tion” chamber d, induetion-valve chamber b,
‘induetion-valves ¢, and ports ¢ and I, snbstan-
tially ag herein. described, whereby provision-

is made for'covering the said valves with water
as the pidfon approaches or arrives at their
respective’end of the cylinder,: I

2. Thearrangemeunt of theair-eduction cham-

bers 7, passages s, and openings ¢ and u.in re-
lation to the eduction-valves in-the cylinder-

heads, substantially’ as and for the purpose

herein specified.

3. The water-pipes fand check-valves h h',“

appliedin combination with the eduction-valve
chambers of a vacuum-pump to indact water
from a suitable reservoir at each stroke of the
pump-piston, substantially as herein specified.

WM. H. GUILD.

Witnesses: .
HenNryY T. BROWN.
J. W, COOMBS.
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