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- To all whom it mmay coneermn.:

Be it known that I, ALVIN H. DoDD, a citi-
zen of the United States, residing at Greeley,
in the county of Weld and State of Colorado,

have invented certain new and useful Im-:
provements in Steam Vacuum-Pumps; and I

do declare the following to bea full, clear,and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same, ref-
erence being had tothe accompanying draw-

ings, and to the letters of reference marked

thereon, which form a part of this specifica-
tion. | |

My invention relates to steam vacuum-
pumps, more particularly to the double-act-

ing pumps wherein a vacuum is created in

one cylinder to draw water into the cylinder

~while steam is forcing water from the other

cylinder, the two chambers aecting in alter-
nation to receive and discharge water.
The invention has for its object to provide

for shifting the valve that controls the ad-

mission of steam to the cylinders in alterna-
tion by the pressure of air between the valve
and its casing, the air being compressed by
the weight of waterin the pump-cylinder and
pressure of steam on the water, a reduction
of pressure on the other end of the valve
taking place at or about the same time that
the air is compressed atthe other point; also,
to provide for utilizing the water which serves
to compress the air for causinga jet of water
in the pump-cylinder to assist in condensing
the steam to form avacuum, said water being
forced out of its pipe by the rebound or ex-
pansion of the air back of the valve on a
sufficient reduction of pressure at the mouth
of the pipe where it lies within the pump-
cylinder; also, to provide improved means
for passing water from one pump-cylinder to

the other during the discharge of one cylin-

der, so as to further condense steam in the
othereylinder tocomplete thevacuum therein;
also, to providean improved valve and valve-
seat particularly well adapted for the water-
indaction port to the cylinders from the suc-
tion-pipe. - |
"To the accomplishment of the foregoing

pleting the vacuum.

—

| hereinafter appearing are obtained, the in-

vention will be herein fully described, and
then definitely specified in the claims, refer-
ence being had to the accompanying draw-
ings, forming a part hereof, and in which—
IFigure 1 isa plan of a double-acting steam
vacuum-pump with parts broken away and

others in horizontal section, the steam-inlet

valve being removed from its casing. Fig. 2
1s a vertical section on line x x of Ifig. 1, look-
ing in the direction of the. arrow, with parts

infulllines. Fig.3isaverticalsectionthrough

the valve-casing and the conduits which lead
therefrom to the two cylinders and showing

{.in full lines one form of steam-inlet valve.

IFig. 4 18 a similar view showing a slight modi-

fication in the arrangement of parts to adapt
having the pipe which leads the water from
the pump-cylinder to compress the air back

of the piston open directly to the pistonabove
the cylinder from which the water is taken
instead of to the end farthestremoved there-
from. Fig. 18 a side and also a top view of
the spray-nozzle to the pipe connecting the
two punmp-cylinders for the purpose of com-
Fig. 6 is a front view
of the discharge-chamber detached from the
other parts. Tig. 7 is a plan of the improved
valve-seat, showing the valve proper in posi-
tion, one flap thereof being broken away.
Ifig. 8 is a vertical section through the same

on the line ¥ ¥ with the valve removed. Ifig.

91s a vertical section at right angles fo Fig.
8 on the line w 2w with the valve removed.
Fig. 10 is a perspective of a part of the valve
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proper with portion broken away to show its

interior construction. |

In the drawings, the letters A and A’ des-
ignate the two pump or vacuum cylinders,
which are connected together at their upper

“ends by the usual neck or conduits K and E’,

bolted to the cylinders in the usnal way. To
the top of this neck is bolted the valve-cas-
ing C’/, having its heads bolted to the ends of
the cylinder. composing its sides and pro-

vided with the steam-sapply port I, which

will connect with a boiler or other source of

supply, there also being the usual inlet-ports

¢ and e’ opening from the valve-chamber to

e
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provided with the discharge-chamber M, con-
necting with the pump or vacuum cylinders
through passage-ways N and N/, controlled
by valves, as usual, and provided with the
final discharge-opening S. The suction-pipe
I at the base of the eylinders communicates
with both cylinders through openings in the
bottoms of the cylinders.

The parts so far generally described are or
may be of an approved and well-known con-

struction and are adapted to have my inven-

tion applied thereto.

Within the valve-casing 1 locate a valve,

(designated by the letter C and illustrated as
a reciprocating valve, but which may be of
any suitable form and construction,although
the preferred form 1s shown in Ifig. 2 of the
drawings and i1s what 1s known as a *“ spool-
valve.”) It will be observed that theinterior
of the valve-casing is longer than the valve,
so as fo allow a longitudinal play or recipro-
cation of the valve, and also that the heads
of the casing on the inside are concave, as it

is preferred to always have a space between

the ends of the valve and the heads of the
casing, which will constitute a chamber for a
fluid to actuate the valve, In the side of the
casing are formed two ports D and D', one
near each end and preferably extending down
to or into the bottom of the casing, although
they may terminate above the bottom. These
ports have opening into them two pipes F and
K/, one leading from each of thetwo vacuunm-
cylinders A and A’. The preferred arrange-
ment of these pipes is to have each one con-
nect the vacuum -cylinder into which it
opens with the end of the valve-casing far-
thest removed therefrom, as illustrated in
Fig. 2 of the drawings, which can be effected
by having the nipes cross each other, as illus-
trated in Figs. 1 and 2, so that the pipe I,
which opens into eylinder A, will have com-
munication with the port D over the cylinder
A’ and the pipe F’, which opens into the eyl-
inder A’, will have communication with the
port D’ over the cylinder A. The pipes F
and I’ preferably have their lower ends
turned up, as shown, so that water discharg-
ing therefrom will be directed upward. By
thus arranging the ports and pipes, when wa-
ter is admitted into the pump-cylinders to a
pointabovethe lowerend of the pipes I and I’
it will rise in said pipes, and as the water con-
tinues to risein the eylindersthe weight there-
of will force up the water in the pipes and

compress the air in the pipes above the water.

therein and between it and the end of the
steam-inlet valve, so that at a certain point
or with a sufficient volume of water in the
cylinder the air will be compressed in the
space between the end of the valve and valve-
casing toan extent suflicient to shift the valve,
to open the opposite port leading to the vacu-
um-cylinder, and to hold the valve in that
position until the air at that end of the valve
is in turn compressed sufficiently to overcome
the pressure from the other end, when the

459,

|

-

{

49

valve will be shifted back to open the other
port and be lield there in turn until the press-
ure at that end overcomes the pressure which
holds the valve at that point, and so the ac-
tion will continue from one cylinder and from
one end to the other of the valve in alter-
nation so long as the pump is working, where-
by the steam is alternately admitted and cut
off from the two cylinders, 1t being admitted
to one while cut off from the other, and the
shifting and holding of the valve to i1ts shifted
position being by the compression of the air,
as stated. The mode of this operation so far
described in general terms will more particu-
larly appear in the operation to be herein-
after described. 'T'he water in the pipes I
and I'' also serves to produce or to assist in
producing a vacuum in the puamp-cylinders.
It will thus be observed that a single pipe
for each pump or vacuum cylinder is made
to serve the twofold purpose of a channel
for the water to compress the air to shift the
alve and for condensing the steam to create
a vacuum in the pump or vacuum cylinders.

Instead of employing a spool-valve, such
as illustrated in Fig. 2, I may employ a hol-
low valve, such asillustrated in Ifig. 3, wheie-
in the valve 1s formed with a chamber or
channel O for the steam coming from the
supply-pipe I’, and with ports O’ and O com-
municating therewith and opening through
the side of the valve, so as to communicate
with the ports e and ¢’ as the valve is shifted
from one end to the other of its casing, the
admission of air to the ends of the valve be-
ing the same as that desecribed for the spool-
valve. |

The openings in the bottom of the two
pump-cylinders for the induction of water
from the suction-pipe (indicated by the let-
ters K and K’) are controlled by a valve of a
particular construction, which freely admits
the water and seats itself, so as to reduce to
a minimum the blow of the valve against its
seat, thus perceptibly lessening the vibra-
tion of parts and the clacking of the valves
commonly experienced in steam vacuum-
pumps. In constructing the valve I provide
a raised seat, which may consist of a frame
Q, having a grated top, which may be formed
of a series of bars Q’, extending from a cen-
tral rib or web Q* to the sides of the {rame,
which bars may be arched on their under
faces to give strength to them. It is pre-
ferred to have two sides of this frame con-
verge toward one end, and said sides incline
from one end to the other, while the bars
forming the grating ineline upwardly from
their outer ends inwardly to the central orin-
termediate rib Q*® There is thus formed a
seat for the valve proper, having its face in-
clining from one end to the other and also
from a point intermediate of two of its sides
toward both of said sides. This is a novel
feature and may be employed without the
bars Q7 although it is preferred to use said
bars to form a grated surface to the face of
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the valve -seat.
formed with perforated ears a for bolts to se-
cure it in place.

The valve proper is. decslﬂnated by the let-
ter R and may be cmnposed of rubber, and
is divided along the line of the rib Q? of the
seat, and 1s hinged or secured inany suitable

- way tothesides of theframe—say to thelower
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sides or ends Q%' Bysuch construction I form
a valve of two parts, which allow it to open
In the center as well as along the outside

edges, so that the water is admitted most
fleely through the induction-ports.
important, and when such feature of construc-
tion is combined with the particular construe-

tion of valve-seat described a valve most sat-

isfactory in its operation and possessing the
advantages specified is produced.

In pumps of the kind to which this inven-
tion relates it 1s found very desirable to com-
bine weight with flexibility, so that the valve

will more quickly seat itself. It is also desir-

able to impart the maximum strength to the
valve, as it8 quick successive seating and its
movement under the influence of the vacuum

causes greal strain on the valve, and unless

strong needs to be soon replaced by a new
one. I‘m the purpose of giving maximum
strength and the desired Weln'ht I mold the
Vahe proper with a netting of wire U-—say
annealed wire—centrally within the same, as
illastrated in Fig. 10. It will be observed
that this metallic wire mesh or netting is in
the center of the material composing the- valve,
and the material passes through the mesh, so
that one homogeneous body is formecl Th1s
metallie netting imparts the necessary weight
and will bend or yield with the movement of

‘the rubber of which the valve may be made,

and will resume its normal condition or po-
sition as the rubber resumes its flat shape
after movement therefrom. This wire - net-
ting also avoids the breaking of the rubber,
Whleh will occur where Stups of mateual
are inserted, as then the valve is more rigid

where the stnps are than elsewhere and-

the rubber will break along the edge of such
strips; but by the construction described
the whole area of the valve has the same
firmness and flexibility, so that breaking of
the valve is prevented and at the same time
the requisite additional weight is given to it.
A passage-way or channel J, formed under-

neath the pump-cylinders A and A’ , effects a

communication between the iwo ecylinders,

and is preferably located so as to open into
the eylinders near the center of their bottoms,
there being provided at such points upllﬂfht
pipes T and T/, extending up above the bot-
tom of the cylinders and provided at their
ends with spray-nozzles H and H’, formed of
a ring b, supporting by posts ¢ a cap d, hav-
ing arched sides to its under face, so as to
spray the water issuing from the pipes, the
nozzles being secured to the pipes by screw-
ing the rings onto the threaded ends of the
pipes. The purposeof thisspraying isto con-

This 1s I

The frame of this seat is | dense steam in the eylinders, so as to complete

the vacuum therein.

The pump counstructed as described opel-
ates as follows: The two cylinders A and A’
are filled or primed with water to a point
above that where the lower ends of pipes If
and F’ enter said cylinders.
ing in the position shown in Fig, 1, steam is
admitted through the supply P to the valve-
casing. It passes thence through the port e
into the conduit E and into the cylinder A,
where it exerts a pressure on the surface of

the water,forcing some of it up into the pipe

IY,s0 as to compress the air-aboveitand force
it through the port D into the space in the
casing back of the valve C, sothat it exerts a
su 101ent pressure afrmnbt the valve to keep

it against the opposlte end of the casing and

to keep the port 2 open until cylinder A’is
filled with water. Atthe sametime the press-
ure of the steam against the water in cham-
ber A forces the water out through the edue-
tion-port into the discharge-chamber M, from
whence it passes off through the discharge-
port 5. As the water lowers in the chamber
A and its weight and consequent pressure on
the water in pipe If becomes less, the confined
or compressed air in the space of the valve-
casing at D expands and exerts its pressure
downward on the water in pipe I to force
some of it out and up into the body of eylin-

der A, and this jet of watercoming in contact:

with the steam in cylinder A condenses it
and produces a partial vacuum in that cylin-
der. Thisfall of the waterin pipe F and low-
ering of the air-pressure in the pipe above
the water therein reduces the pressure of the
atr against the end of the valve at D below
that of the pressure of the air in pipe F’ and
1n the space back of thevalve at the port D’,

8o that the excess of pressure at D’ by the

weight of the waterin cylinder A’ presses the
Vahe over against the end of the casing next
to the port D, thereby closing port e, cuttmﬂ'
off steam from the conduit E and cylinder A_
and opening the port ¢’ and allowing the steam
to pass through conduit E” into cylinder A’,
where 1t exerts a pressure on the water there-
in, which pressure holds the water in pipe F’,

so as to keep the air compressed at D’ suffi-

ciently tohold the valve against the end of the
casingatD. Inthem ea,nwhlle———th&t 18, during
theperiod thatthesteamisentering eyliuderA’

-and forcing water therefrom—the water in

cylinder A has continued to flow therefrom,
and a jet of water from the spray-nozzle H,
caused by the forcing of water from cylinder
A’ through channel J, has still further con-
densed the steam in the cylinder A, so as to
form a complete vacuum, by which the water
has been sucked thmuwh the suction-pipe I
into the e¢ylinder and ﬁlled the same and com-
pletely destroying the vacuum. While this

has been going on in the cylinder A the press-
ure of steam in cylinder A’ has been forcing
the water therefrom, and consequently reduc-
. ing the pressuare of the water in pipe I" SO

70

The valve C be-

75

30

e,

95

100

105

I1IO

175

120

I25

130




i0

20

30

35

40

45

50

55

60

4

that the water thercin has fallen, which has
resulted in lowering the pressure against the
valveat D’. Atthesame time that the press-
ure is lowered the air exerts a reflex action
and forces some water out of the pipe I/, and
it coming in contact with the steamin ¢ylinder
A’ forms a partial vacaum therein. At this
time the compression of the air in the valve-
casing at D, occasioned by the weight of the
water in eylinder A forcing the water up in
pipe If, exerts a pressure against the end of
the valve at that point greater than the re-
sistance offered at the opposite end of the
valve, so that the valve 1s shifted to the op-
posite end of its casing, whereby the port ¢’
is closed and port e opened and steam admit-
ted to eylinder A to force the water therefrom,
the steam remaining in cylinder A’ from the
formation of only an incomplete vacuum con-
tinuing to foree the water therefrom until the
spray from the nozzle I’ condenses all the
steam, thereby forming a complete vacuum,
whereupon the water is sucked through pipe
I and the valve at IC" o fill the eylinder. The
operation is then repeated and continues ste-
cessively so long as the pump is worked.

It will be observed that it 18 not necessary
to wait for the formation of a complete vacu-
um in.either eylinder A and A’ before shift-
ing the steam-inlet valve,as the valve is shift-
ed while steam is still in the chamber exert-
ing its force upon the water and expelling it,
and that the shifting of the valve is effected
by the pressure of the compressed air against
one end of it and a reduction of pressure at
the other end. It will also be observed that
a single pipe leading from each vacuum-cyl-
inder to the space in the casing between the
valve and the.end of the casing serves for
both the water and air, which combine to ef-
feet the shifting of the valve, and that there
is no steam passing from the vacuum-cylin-
der to the space at theend of the valve ocert-
pied by the compressed alr. |

The construction described insures the fill-
ing and the complete discharge of each cyl-
inder or vacuum-chamber and avoids the con-
stant poundingof theinduction and discharge
valves and concussion in thecylinders, form-
ing a constant source of annoyance in pumps
as heretofore constructed.

Instead of having the two pipes I and
crossed at their upper ends so as to discharge
into the valve-casing at the end farthest re-
moved from the cylinder into which the pipe
opens at the other end, they may open into
the end of the casing directly over the cylin-
der with which the other end communicates,
as illastrated in IFig. 4 of the drawings—that
is, pipe T will lead into port D’ and the pipe
I/ into the port D. Under that modifica-
tion the form of valve shown in that figure
may be used and the construction of the con-
necting neck or conduits leading to the two
cylinders and the inlet-ports ¢ and ¢” will be
as shown in the same figure. The valve will
be moved, however, by the same means as in

Ny
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I the other constructions and the action of the
compressed air and the water in the pipes If
and I will be the same as in such other con-
structions, the only difference being in the
direction of movement of the valve to open
and close the ports, the valve being shifted
to the left of its casing to open the port into
the eylinder A and to the right to close that
port and open the port tocylinder A’, as will
be apparent from an inspeetion of Kig. 4 of
the drawings.

T have described what 1 consider to he the

*best construction and arrangement of the

several parts tocarryout my invention; butl
do not wish to be understood as limiting my-
self thereto, as it is obvious that various
changes can be made without departing from
the spirit of my invention,

Having described my invention and set
forth its merits, what I claim 1s—

1. The within method of shifting by com-
pressed airthe steam-valveofa steam vacuun-
pump to admit steam toone cylinder and cut

it off from the other, consisting in the em-

by its compression to shift the valve, the aiv
being compressed by pressure from within the
vacuum-cylinder, substantially as described.

2. The within method of shifting by com-
pressed airthe steam-valveof asteam vacuum-
puamp to admit steam to one cylinder and cut
it off from the other, consisting in the em-
pnloyment of compressed air acting by its di-
rect compression in contradistinetion to coms-
pression and then expansion toshift the valve,
substantially as described.

3. In a steam vacuum-pump, the combina-
tion, with the two vacuum-cylinders, a valve-
casing and valve therein, and conduits lead-
ing from said casing to said cylinder, of a
pipe or channel for each vacuum-cylinder
openingatits lower end into said cylinder at
a point to recelve water from and return wa-
ter to said cylinder and at its upper end open-
ing into an inclosed space, forming a chamber
at the end of the valveto receiveanagent from
said pipe to act on the valve, substantially as
deseribed.

4. In a steam vacuum-pump, the combina-
tion, with the two vacuume-cylinders, a valve-
casing and valve therein,and conduit leading
from said casing to sald eylinders, of a pipe
or channel for cach vacuum-cylinder opening
at its lower end into said cylinder at a4 point
to receive water therefrom and at its upper
end opening into an inclosed space at the end
of the valve farthest removed from the cylin-
der into which the lower end of the pipe or
channel opens, whereby an agent may be ad-
mitted into said space at one end of the valve
to shift and hold the valve upon a reduction
of pressure at the opposite end of the valve,
substantially as and for the purposes set forth.
I O. 1In a steamn vacuum-pump, the combina-
tion, with the two vacuum-cylinders, a valve-
casing and valve therein, and conduits Iead-
ing from said casing to said cylinders, of a

ployment of compressed air acting directly -
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pipe or channel for each vacuum-cylinder
opening at its lower end into said cylinder

‘and bent upwardly where it enters said eyl-

inder at a point to receive water from the cyl-
inder and afterward discharge it into the eyl-

inder at the same point, and at its upper end

opening into an inclosed space which forms |

a chamber to receive an agent through said
pipe to act on said valve, substantially as and

tor the purposes set forth.

6. The valve for the induction-port, having
1ts body divided between its exterior edges,
whereby it may separate at the line of divis-
lon to permit a free egress of the water, sub-
stantially as and for the purposes set forth.

7. The valve composed of the raised seat
inclined from one end to the other and hav-
ing a central rib or web, and a valve divided

 between its edges so as to open at that point

20

~and having its inner portion resting on said

central web, substantially as and for the pur-
poses set forth. -

3. The valve having a raised seat inclining

ok

from one end to the other and from an inter-
mediate point toward opposite sides, substan-
tially as set forth.

9. T'he valve-seat inclining from a point
between 1ts edges toward two sides and pro-
vided with a valve separated between ifs out-
side edges and resting upon the oppositely-
1inclined faces of the seat, substantially as and
for the purposes set forth. |

10. The combination,with the vacuum-cyl-
inders having the induction-ports in the bot-
tom thereof, of the valve-seats to said ports
composed of a raised frame setting horizon-
tally on the bottoms of the ¢ylinders over the

ports and formed each with inclined seats

and the valves resting on said seats,substan-
tially as and for the purposes set forth.
- Intestimony whereof I affix mysignaturein
presence of two witnesses. .
. ALVIN . DODD.
- Witnesses: * : -
GEORGE II. WEST,
WILL 5. GRASSIE..
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