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Lo all whom it may concern: |
Be it known that we, AugusT D. CoOK
and GEORGE E. WILLRERS, citizens of the

‘United States, residing at Lawrenceburg, in

the counfy of Dearborn and State of Indiana,
have invented a new and useful Valve for
Steam - Pumps, of which the following is a
specification. | |

This invention relates to steam-pumps
that class in which the plunger of the pump
is adapted to be directly connected with the
piston-rod of the motor- engine: and it has
for its object to improve the construction of
the said engine in the particulars to be here-
inafter fully deseribed,
pointed out in the claims. |

Heretofore the class of steam - pumps . to
which our invention particularly relateshave

-usually been provided with oscillating valves

operated by an arm extending laterally from

‘the piston-rod of the engine, which said arm

at each end of the stroke has been carried
into engagement with a cam-shaped bracket
mounted upon the valve-stem, two such
brackets being secured and properly adjust-
ed upon the latter, and thus oscillating the
stem and the valve mounted upon the latter.

One part of our invention has for its ob-
Ject to so construct the engine as to dispense
with a valve which requires to be bodily os-
cillated, and to substitute therefor a slide-
valve which may be actuated by the oscillat-
ing movement of the stem.

Our invention has for a furtherobject to so
construct and arrange the main valve,where-
by the admission of the steam into the cyl-
inder is controlled, that it may be thrown or
operated by the pressure of steam against a
cylindrical piston mounted in the steam-chest
proper. |

A further object of our invention is to so

- construct the engine that the steam shall be

45

50

admitted into the cylinder by degrees, thus |

starting the piston at a slow rate of speed,
and gradually increasing the speed toward

the end of the stroke, and hence avoiding ex-

cessive vibration of the working parts, and
also insuring the most complete and economi-
cal use of the steam. |

A further object of the invention isto sim-
plify the construction of the working parts.

and particularly-

l

With these ends in view theinvention con-
sists in the improved construction, arrange-
ment, and combination of parts, which will

be hereinafter fully described, and particu- s 3

larly pointed out in the claims.

In the-drawings hereto annexed, Figure 1
is a sideelevation of asteam pumping-engine
constructed in accordance with ourinvention,

longitudinal sectional view taken through the
cylinderand steam-chest and showing thelat-
terin position. Fig. 3 isa similar view show-

of | the steam-chest having been removed from 6o
the same to expose the valve-seat. Fig. 2 isa

Ing the valve-operating piston in a different 65

position. Iig. 4 is a transverse sectional
view taken on the line 4 4 in Fig. 2. Fig. &
18 a transverse sectional view, taken on the
line 5 5 in Fig. 2.
the steam-chest with the eover removed and
with the slide-valve 51 and covering-plate 67
likewise removed and partly inverted in per-
spective. Fig. 7 is a-detail perspective of
the slide-valve 51 and its operating mechan-
ism. Kig.8 is a detail perspective of theroll-
er-frame 8 and rollers 9. Fig. 9 is a detail
perspective view of a modified form of the
valve-operating crank.

Like numerals and letters of reference indi-
cate like parts in all the figures.

Our Improved steam pumping-engine may
be arranged and operated in a horizontal or
vertical position, as may be desired.

In the drawings hereto annexed the eylin-

Fig. 6 is a plan view of
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der 1 has been shown as mounted upon suit- 85

able supports 2 in a vertical position. The
piston 3, which is of ordinary construetion,
has the stem or rod 4, which extends through
a packing-box 5 in one end of the cylinder.

Sald piston-rod is provided with a laterally- 90

extending arm 6, suitably mounted thereon

Ml

and having a transverse elliptical opening 7,

in which is mounted a frame 8, at the ends of

which are journaled rollers 9 9, which are

preferably made of steel in order that they gz

may be able to resist the wear to which they
will be subjected. - |

The cylinder 1 is provided at one side near
its lower end with the valve-seat 10, having
a central port or opening 11, communicating

l . . ..
with a pocket orrecess 12,which is connected

with the exhaust-pipe 13 at one side of the
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valve-seat. Tothe opposite side is connected | to its seat.

the steam-pipe 14, which communicates with
a recess 15 at one side of the steam-chestinto
which live steam may thusbe admitted. Ad-
jacent to the central port11 are the exhaust-
ports 16 and 17,which are connected by chan-
nels 18 and 19 with the interior of the cylin-
der near the ends of the same. The live-
steam ports 20 and 21 near the ends of the
valve-seat are connected with the ends of the
cylinder by channels 22 and 23. The said
channels 22 and 23 are provided near their
ends with valves 24 and 25, by means of which
the admission of steam into the ends of the
cylinder may be regulated, and they are con-
nected with the channels 18 and 19 by means
of auxiliary channels or passages 26 and 27,
having valves 28 and 29, by means of which
the passage of steam through the said chan-
nels may be controlled and regulated. The
steam-chest 30, which is bolted or otherwise
secured upon the side of the cylinder, has a
cylindrical bore 31, and it is provided in the
side adjacent to the valve-seat 10 with a re-
cess or steam-chamber 32, which receives
steam through the port or recess 15. Inthis
space or recess 32 is mounted the slide-valve
33,which is provided near its ends with open-
ings 34 and 35, adapted to register with the
steam-ports 20and 21, respectively. .Adjacent
to said openings the valve is provided with

recesses 36 and 37,adapted to connect the ex-

haust-ports 16 and 17, respectively, and alter-
nately with the central exhaust-port 11. In
the cylindrical bore of the steam-chest 50 1s
mounted a piston 38, having the stem &9,
which extends through a packing-box 40 1n
the end of the said steam-chest. The piston 55
is provided with a central annular recess 41,
and it has in one side an opening 42 to re-
ceive the head 43, projecting from the slide-
valve 33, which latter is thereby connected
with the piston. The latter is preferably
made hollow for the greater portion of 1its
length, and is provided with an interior bush-
ing 43, forming a bearing for the valve-stem
30, upon which it is usually mounted. The
valve-stem is provided near its inner ends
with a metallic collar ¢/, which 1s shown as
being recessed into the lower end of piston 33,
and at the end of the said valve-stem 39 there
is provided a ciip 44, securely mounted there-
on by means of transverse bolts45. T'he space
on the valve-stem 39 between the metallic
collar ¢’ and the said clip 44 is such as to co-
incide with the length of the annular hole
through bushing 43 in the lower end of the
piston 388, and the parts are so arranged that
undue end motion may be taken up by the
proper adjusting of said clip 44, and at the

caume time allow for the oscillation of the

valve-stem 89 within the bushing 43, for pur-
poses hereinafter explained. Said clip 44

forms a bearing torastem 40, which 18 mount-

ed in a recess 47 in the head 43 of the slide
valve, and around whieh is coiled a spring 45,
the funetion of whichis to hold the said valve | slide-

of the eylindrical bore 31 by

The opposite side of the clip 44
is provided with a longitudinal segmental rib
49, the function of which will be presently
more Tully described. |
Upon the outer side of the steam-chest 30
is formed aseat 50 for the auxiliary slide-valve
51, which is provided with a stemor head 52,
extending through the opening 53 in the side
of the steam-chest 30 and through a corre-
sponding opening 54 in the side of the piston
33, and having a groove 55 to recelve the rib
19, The valve-seat 50 is provided at oneside
of the central opening 53 with exhaust-ports
56 and 57, which are connected with the ends
of the ¢ylindrical bore 31 by channels 58 and
59. Between the ports 56 and 57 is formed
the eentral exhaust-port 60, which communi-
cates through a channel or passage 61 with
the exhaust-chamber 12. At the opposite
side of the central opening 53 in the valve-
seat are formed the steam-ports 02 and 63,
which are likewise connected with the ends
means of chan-
nels or passages 64 and 65. To the side of
the steam-chest 30is secured acasing 66, form-
ingan auxiliary steam-chest. 'The slide-valve
51 is held to its seat by means of a plate 67,
which is secured by means of serews or stud-
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holts to the flanges 68, between which the

said slide-valve is mounted. Steam ports or
passages 69 extend through the said flanges
and covering-plate, as well as through the
wall of the steam-chest 30 and connect the
eylindrical bore of the latter with the aux-
iliary steam-chest formed by the casing 00,
into which live steam may thus be admitted.

The slide-valve 51, which is fitted upon the
seat 50, is provided at one side of the stem
59 with recesses 70 and 71, adapted to place
the exhaust-ports 56 and 57 alternately in
communication with the central exhaust-port
60. Said valve is also provided with a per-
foration . 72, which is adapted to align with
the steam-port 63 when the steam-port 62 1s
covered by the valve 51. 'When thesaid valve
is at the opposite end of its stroke and the
port 62 is uncovered and open to steam, the
port 63 is obviously covered by the solid por-
tion of the valve. |

The stem 39 of the valve-piston has a bear-
ingin abracket73,and it is provided with cam-
shaped arms 74 and 75, adjustably mounted
thereon and adapted to be alternately engaged
by the rollers 9 of the frame S, mounted in the
arm or bracket 6 upon the piston-rod of the
engine when the said piston-rod approaches
the ends of its stroke.

The operation of the invention is as follows:
Steam is admitted to the steam-chamber 32
through the pipe 14 and recess 15. Assuming
the piston 3 to bein the position shown In Ifig.
2 of the drawings, near the extreme lower end
of its stroke, one of the rollers mounted in the

arm 6 has already engaged the cam-shaped

arm 75, so as to oscillate the valve-stem 39,
causing the elip 44 of the latter to actuate the
alve 51, thus opening the upper end of
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the tubular bore 31 to steam through the port | sides of the hollow piston 38 cause the latter -
to be constantly filled with live steam, which

62 and channel 64 and connecting the lower
end of said tubular bore, through the channel

with the exhaust-chamber 12. The piston 38
has accordingly been driven to the lower end
of its stroke, carrying with it the slide-valve
39, the recess 36 of which connects the ex-
haust-port 11, through the channel 16, with
the upper énd of the cylinder 1, while the
lower end of said cylinder is connected by
the channel 23 and auxiliary passage 27 with

the steam-port 21, which, being in alignment

with the opening 35 in the slide-valve, receives
steam from the chamber 32. The piston 3 ig
accordingly forced in an upward direction, as
Indicated by the arrow in Fig. 2, at a com-
paratively slow rate of speed until it passes
thechannel 19, through which afuller head of

steam 1s admitted, thus accelerating the up-

ward movement of the piston. This upward
movement continues until one of the rollers
) 1n thearm 6 engages the cam-shaped arm 74.
The step 39 is thus oscillated to cause the clip
44 to operate the slide-valve 51, so as to con-

‘nect the upper end of the bore 31 with the
exhaust through the channel 58, port 56, re-

cess 70, port 60, and passage 51 and open-
ing the lower end of the bore 31 to steam
through the channel 65 and port 63. The

piston 38 is now forced in an upward direc- |

tion, carrying with it the valve 81, thus open-
ing the lower end of the cylinder 1 to the
exhaust through the channel 19 and port 17,
recess o7, and port 11, and connecting the
upper end of the cylinder with the live-

steam space o2 through the channel 22, port

- 20, and valve -opening 34, and after the
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piston has started on the downstroke also
through the channel 18. It will be seen that
the passage of steam into the ends of the eyl-
inder 1s capable of being regulated by the
valves 24, 25, 28, and 29, thus enabling the
welght of the piston and the pump-plunger
attached thereto, as well as the volume of
water that is being raiced by the pump, to be
balanced, thus insuring an easy and steady
motion. The main valve 31, instead of being
operated by the direct action of the piston-
rod, is carried by the steam-actuated recipro-
cating piston 38, and its movement is thus
rendered not only absolutely certain. but
smooth and easy, and is carried into effect
with less wear upon the operating parts of
the machinery than would ordinarily be the
case. 'T'he only part that requires to be op-
erated by the direct impact of the arm 6, ex-
tending from the piston-rod 4, is the osecillat-
Ing valve-stem 39, the clip 44 of which oper-
ates the auxiliary slide-valve 51, which con-
trols the admission of steam to the chamber
in which the reciprocating piston 38 is lo-
cated. The annular recess 41 in the body of
the said piston permits the steam to pass to
the openings 69, through which itis conducted
into the auxiliary steam-chest composed by

completelysurroundstheclip 44 and impinges
against the stem 52 of the valve 51, thus bal-
ancing the latter. .

The general construction of our improved

70

steam pumping-engine is simple and durable,.

and it will be found to be very effective in
operation. |

75 .

We have in the foregoing described the

preferred construction of our invention; but
we desire it to be understood that we reserve
the right to any changes and modifications

which may be resorted to without departing

from the spirit of our invention.

80

Having thus described our invention, we

claim and desire to secure by Letters Patent

of the United States— - |
1. In a steam pumping-engine, the combi-

nation, with the oscillating valve-stem having

cam-shaped arms or brackets, of the piston-

rod having a laterally-extending arm, and a
plate mounted detachably in said arm and
provided at its ends with rollers adapted to
engage the said cam-shaped armsor brackets,
substantially as set forth.

2. Thecombination, with the arm or bracket
extending laterally from the piston-rod and
having an elliptical perforation, of the frame
mounted detachably in said perforation and
providedatits ends with rollers, substantially
as and for the purpose set forth. ;

3. In a steam pumping-engine, the combi-
nation of the eylinder having steam channels
or passages controlled by valves, substan-
tially as described, the steam-chest having a
cylindrical bore, the steam-actuated piston
mounted to reciprocate in the latter and hav-
ing an oscillating stemr provided with a elip
at 1ts inner end, the slide-valve carried by
sald reciprocating piston, and a spring ar-
ranged to bear against the clip npon the o0s-
cillating stem and serving to force the said
valve to its seat, substantially as set forth.

go
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4. The combination of the cylinder having '

channels or passages, as herein described,
and provided with a valve-seat having ports
connected with said passages and with the
exhaust, thesteam-chest having a cylindrical
bore, the steam-actuated piston mounted to
reciprocate in the latter, and the valve car-
ried by said piston and provided with re-

cesses and perforations, substantially as and

for the purpose set forth.

115

120

5. In a machine of the class described, the

combination of the steam-chest having a cy-
lindrical bore, with the piston mounted to re-
ciprocate therein and carrying the main slide-
valve, and an oscillating stem mounted in
sald piston and having a eclip or head at its

125

inner end engaging and adapted to actuate.

an auxiliary slide-valve whereby the admis-
sion and exhaust of steam to and from the
ends of the cylindrical bore of said steam-
chestare controlled, substantially as set forth.

130

: _ - 6. In a machine of the class desecribed, the
the casing 6G. The openings in the opposite | combination of a steam-chest having a c¢ylin-
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drical bore, the reciprocating piston mounted | the valve-seat, the steam-chest having a eylin-

therein and earrying the main slide-valve,
and an oscillating stem having a bearing In
said piston and serving to actuate the mech-
anism whereby the steam for operating the
reciprocating piston is controlled independ-

‘ently of the main slide-valve, substantially

as set forth.

7. In 2 machine of the class desecribed, the
combination of a reciprocating piston carry-
ing the main slide-valve with astem mounted
to oscillate in said piston, and an auxiliary
slide-valve operated by said stem, and chan-
nels and passages, substantially as described,
whereby the main and auxiliary valves are
opened to the same steam-supply, as and for
the purpose set forth.

3. The combination of the ceylinder, the

steam-chest having a cylindrical bore, the
steam-actuated piston mounted in the latter
and earrying the mainslide-valve, an oscillat-
ing stem journaled in said piston and having
a clip or head engaging an auxiliary valve
whereby the admission and exhaust of steam
to and from the ends of the ecylindrical bore
of the steam-chest are controlled, cam-shaped

arms mounted upon the oscillating stem of

the reciprocating piston,and anarm orbracket,
extending from the main piston-rod and hav-
ing rollers adapted to engage said cam-shaped
arms, substantially as set forth.

9. The combination, with the reciprocating
piston having an interior annular hole, of the
stem mounted to oscillate in the latter and
having a clip or head provided with a seg-

mental rib and the slide-valve carried by the

latter, substantially as set forth.
10. The eombination of thecylinder having

drical bore, the piston mounted in the latter
and having an annulargroove, the main slide-
valve carried by said piston, the oscillating
stem journaled in thelatter and havinga clip
or head, the auxiliary valve engaged and actu-
ated by the latter, which valve is provided
with a covering-plate, the steam supply and
exhaust pipes, and the ports and channelsor
passages, all constructed and arranged sub-
stantially as herein described,and for the pur-
nose set forth.

11. In a steam pumping-engine, the cylin-
der having the valve-seat provided with a
central port communicating with a pocket or
recess connected with the exhaust-ports ad-

jacent to said ecentral port and connected by

channels or passages with the interior of the
cylinder near theendsof the latter, independ-
entouterports connected with the ends of the
cylinder by channels or passages running in
the direction of said ports adjacent tothe cen-
tral port, auxiliary channels connecting the
said channels or passages in pairs, and inde-
pendent valves located near the opposite endk
of the passages communicating withsaid outer
ports to regulate the passage of steam through
said auxiliary channelsand the outer passages
or channels, respectively, substantially as
herein described, and forthe purpose set forth.

In testimony that we claim the foregoing
as our own we have hereto affixed our signa-
tures in presence of two witnesses.

AUGUST D. COOK.
GEORGE E. WILLERS.
Witnesses:
CHARLES 1. SKINNER,
Winniam F. COOK.
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