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1o all whom it :m,»m/ CONLCEFFe:
Be it known that we, MATTHEW 7. CHAP-

MAN and MArk C. CHAPM{AN citizens of the |

United States, residing at Aur ora, in the
county of IKane and St&te of Illinois, have in-
vented certain new and useful Im provements
In dteam-KEngines, of which the following is a
speuﬁcatlon 1efe,1en(=e being had to the ac-
companying dmwmﬂs, In Wthh—— -
Figure 1 is a partial side elevation show-
ing our engine applied to the operation of
pumping apparatus similar to that desecribed
and shown in our application filed April G,
1894, Serial No. 506,645. Tig. 21is a vertical
section on lines 2 2 of Figs. 3and 6, showing
the eylinder of the engine and the v alves f01
controlling the ELdIlHSSlOll of steam thereto.
Fig. 3 is a view of the cylinder of the engine,

Fig.

Fig. 5 is an end view of the cylinder ﬂl]d
valve -casing of the engine, part being in sec-
tion, on 11110 9 o of I‘w 4, TIFig. 6 is an end
wew of the inner smle of the va,lve -casing,
part being in section, on line 6 6 of Fig. i
IMigs. 7 :;md 8 are detaﬂs being eleva;tlons of
the i Inner and outer mdes, 1eSpect1 vely, of the

slide-valve which conftrols the admission of
I'ig. 9 is a sec- _
tion on line 9 9 of Fig. 2, 1001~..111ﬂ down, and

steam to the en frme-eylmdel

shows the arrangement of the Valve ﬁluch

controls the movement of the slide-valve; and

Fig. 10is a view of the lower face of the low er
head of the valve- ca,smg, showing the arrange-
ment of the parts, the position of the va]v
being indicated by dotted lines.

0111 invention relates to steam - ennmes -

and has for its object principally to pr ov;tde

an improved steam-engine which will be par-

ticularly designed for usein operating pump-
ing appalatus and it consists in providing a

ing the admission of steam to the engine, im-
pr oved means whereby the engine wﬂl be an-
tomatically controlled by the 1eelproe(:ht10n;
of the piston-rod, and in certain other im-
Pprovements which will be hereinafter more
specifically pointed out.

In the drawings, 84 indicates the pmton-

rod of the engine, and 105 the cylinder there- |

taken on line 3 3 of Fig. 2, part of the 11ppe1'
portion of the cylinder belnn 1n section.
4 18 a horizontal section on 11116 4 4 of I‘w 2.

Serlal No. 557,465.

(No model)

| of, which may be supported by standards 86

or in any other suitable manner.

S2indicates across-head which is con nected

to the piston-rod 84, as shown in Fig. 1.

The piston-rod 34 1 1S connected to a piston
104, which moves in the cylinder 105 of the
engine, as best shown in Fig. 2. Secured at
one mde of the cylinder 105 18 a valve-cylin-
der 106, which cylinder communicates with

the oylmdm 105 by passages 107 108 109 110,

the passages 107 108 being parallel and open-
ing into the upper pmtmns of the cylinders
106 105 and the passages 109 110 being also
parallel and opening into the lowen por-

tions of the CVllIldGIS 106 105, as shown in
Fig. 2

111 mdleates a valve located in the passage

107 and having a stem extending to the out-
side of the cylmde1 -casing, so 1311&’0 the valve
mmay be readily operated for the purpose of
opening or closing the passage 107. 112113
indicate similar v&lves inn the ‘passages 109
110, respectively.

1 M indicatesacylindrical shde valve. whleh -
isadapted to movelongitu dinally of the cham-

ber 106. The valve 114 1S provided at one
side with an clongated opening or port 115

arcd in the ODTJOSIte side with two openings or

ports 116 117, between which is a depressed
portion 118.

119 indicates an exhaust-passage in the

casing of the eylinder 105, with which com-
mumcdtes a port 120 in the casing of the
chamber 106. Ports 121 122123 1“4 afford

communication between the passages 107 108
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110 109, respectively, and the chamber 106.
The depl essed portion 118 of the valve 114 is

sufficient in extent to connect either the ex-
haust-ports 120 122 or the exhaust-ports 120
123, depending upon the position of the valve
]14: and the position of the ports 116 117 is
such that when the port 117 is opposite the
port 124 the port 122 will be connected to the
exhaust-port 120 and when the port 116 is
opposite the port 121 the port 123 will be in
communication with the exhaust-port 120, so
that by moving the valve 114 10Il‘?"1t1.1(11113.11y
of the chambel 106 steam within the valve
114 may be directed into either end of the
cylmdel 105.

As best shown in Fig. 2, that portion of the
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136 137, secured to the head 133,

<D

casing of the valve-cylinder which lies oppo-
site the port 115 is offset to provide a ¢ham-
ber 125, and such chamber communicates by
a passcwe 126 with a steam-supply pipe 127,

'so that steam is admitted within the valve 114.

through the passage 126, chamber 125, and
The valvell4 i kept in the proper
position by a bolt 125, w hich passes through
the casing of the valve- cylinder and e:xtends
into the pmt 115, as best shown in ¥igs. 2 and
4. The exhaust-passage 11°) communicates
with an exhaust-pipe 129, as shown in Ifig. 4.

The valve 114 is moved vertically in the
chamber 106 for the purpose of controlling
the admission of steam o the cylinder 105 by
means of steam which is admitted into the
chamber 106 either above or below the valve
114, as circumstances require. The admis-
sion of steam to the chamber 106 is controlled
by a slide-valve 130, which is located in a
chamber 131, formed by securing a suiltable
casing 132 to one of the heads 133 of the valve-
cylinder. A passage 134, extending from the
passage 126 (sece Fig. 4) to the chamber 131,
serves to supply steam to said chamber. A
port 135 in the head 133 serves to admit steam
from the chamber 131 to the chamber 106 when
said port is not closed by the slide-valve 150.

The slide-valve is secured between guides
so that the
valve 130 is free to slide horizontally across
the lower face of the head 133.

138 (see Fig. 10) indicates an exhaust-port
n the lower portlon of the chamber 100.

139 indicates an exhaust-port in the head
1‘m which communicates by a passage 140
with the exhaust-port 120.

141 indicates a passage which opens through
the top head 142 of the valve-cylinder 1nto
the upper portion of the chamber 106 and
serves to conduct exhaust-steam from said
chamber to a port 143 in the lower face of the
head 133 of the valve-cylinder.

144 indicates a passage which extends
through the valve-cylinder casing, 1ts upper
end terminating at the upper portion of the
chamber 100, its lower end opening into a
port 145 in the lower face of the head 153.
The relative arrangement. of the different

ports and passages above referred to is best

shown in Ifig. 10,

As bestshown in Ifigs. 2, 5, and 9, the slide-
valve 130 has in its upper face two channels
146 147, the arrangement of which i1s shown
in Figs. 9 and 10.

When the valve 130 is in the position shown
by dotted lines in IFig. 10, it will be seen that
the passage which conducts exhaust-steam
from the upper portion of the chamber 106
will be in communication with the channel
146, and through such channel 1t will commu-
nicate with the main exhaust-passage 140.
Steam from above the valve114 will therefore
be permitted to escape to the main exhaust.

‘At this time the port 135, through which steam
is conducted from the chamber 151 into the

572,960

chamber 1006 below the valve 114,will be open,
as it is uncovered by the slide-valve 1350, so
that the valve 114 will be forced up in the
chamber 106. When the valve 130 is moved
over far enough to cover the port 135, it will
expose the port 145, thereby permitting steam
to pass through said port and passage 144 to
the chamber 106 above the valve 114. At the
same time, by means of thechannel 147, which
will have been moved in position to connect
the ports 138 139, the exhaust from below the
valve 114 will be permitted to pass into the
passage 140 and thence to the main exhaust,
so that by sliding the valve 130 back and forth
in its guides the V‘Lh e 114 will be reciprocated
in the chamber 106 and the admission of steam
to the cylinder 105 be thereby regulated.
The slide-valve 150 is automatically moved
for the purpose above stated by means of a
crank-shaft 148, the upper end of which 1s
provided with an arm 149, which engages the
valve 130, as best shown in Fig. 2, the shaft
148 passing through a suitable stufling-box
150.  The shaft 148 is supported in a vertical
position by an upright bar 151, which is suit-
ably secured at its lower end, and at 1ts up-
per end is secured by a bracket 152 to the
standards S6 87, as best shown in Fig. 1. The
bar 151 may, however, be supported 1 any
other suitable manner, The shaft 148 1s au-
tomatically rocked for the purpose of moving
the valve 130 backward and forward by means
of a roller 153, carried by and projecting lat-
erally from the cross-head 82, which roller is
adapted to engage cams 154 155, carried at
opposue ends of the shaft 148, as shown 1n
Fig. 1. The arrangement is such that as the
cross-head 82 approaches the upper end of
its stroke the roller 163 will strike the cam
154, thereby causing it to move laterally,
rocking the shaft 148 in the same direction.
When the cross-head 82 approaches the
lower end of its stroke, the roller 165 will
strike the lower cam 1565, thereby causing the
shaft 14S to rock in the opposite direction, and
the valve 130 will be moved accordingly. As
shown, the position of the cams 154 155 upon
the shaft 148 may be adjusted, as they are
secured Ly set-serews 156, so that the lead of
the engine may be regulated. The form of
cross-head shown in Fig. 1 may, however, be
very greatly varied, all that is necessary bemn‘
that it be so arranged as to carry the roller
153, and we do not limit ourselves to the form
shown. 7The form shown 1s designed espe-
cially for pumping apparatus of the form de-
seribed in our application Serial No. 500,649,
and for that reason isillustrated herein.
YWhen the piston is moving down, 1ts move-
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ment may be controlled by regulating the

flow of exhaust-steam from below the piston
by means of the valve 115.

Our improved engine 1s deswned primarily
for use with double- acting pumps, such as
that described in our application hereinabove
referred to, and in such cases it 13 necessary
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~ drical valve in said valve-chamber, said valve
having a port for the admission of steam
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the valve 111.
ted to either end of the cylinder may also be
regulated by means of the valves 111 112 113.

572,060 ' - ' 3

that the piston 104 should be forced in both
directions; but this engine is also adapted
for use with single-acting pumps, and as in
such cases it is necessary only to force the

piston up, the weight of the plunger and rod
being sufficient to return the

piston to the
lower end of the eylinder, the steam may be
cut off from the upper portion of the cylin-
der by closing the passage 107 by means of
1The amount of steam admit-

Our improved slide-valve is pertfectly bal-
anced as the steam is admitted within 1t, and
the surface exposed to steam-pressure is prac-
tically uniform on all sides. _

We do not wish to limit ourselves to the
specific form of the improvements herein de-

‘seribed, as various modificationsm ay be made

without departing from the spirit of our in-
vention.
- Although our improved engine is designed
especially for use with pumping apparatus,
we do not limit ourselves to its use in connec-
tion with such apparatus, as it may be used
for any other purpose to which it is adapted.

That which we elaim as our Invention, and
desire to secure by Letters Patent, is—

1. In a steam-engine, the combination with
a cylinder and piston, of a valve-chamber,
passages affording communication Detween
sald valve-chamberand said cylinder, a ¢ylin-

thereinto and ports opposite said first-men-
tioned port for the admission of steam to said
passages, and means for controlling the move-
ment of said valve in said valve-chamber
for controlling the admission of steam to said
passages, substantially as deseribed.

2. In a steam-engine in combination with

- a eylinder and piston, a valve-chamber 106,

- to, and ports 116,117 and passage 118 in the

50
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passages affording communication between

sald valve-chamber and said cylinder, a cy-
lindrical slide-valve 114 in said valve-cham-
ber, said slide-valve having aport 115 at one
side of the valve for admission of steam there-

side of the valve opposite the port 115 for the
admission of steam to said passages, passages
for conducting steam from said valve to said
cylinder, a passage for admitting steam into
sald cylindrical valve,a bolt 128 projecting
into said port 115 and means for controlling
the movement of said valve in said valve.

chamber.

5. The combination with a cylinder and

piston, of a valve-chamber communicating.

therewith, a valvein said chamber,said cham-
ber having longitudinal passages in its walls
to operate said valve, and transversely-mov-
able auxiliary-valve mechanism at one end of
sald valve-chamber for controllin g the admis-

sion of steam into said valve-chamber at its
ends, substantially as described. |
4. The combination with a cylinder and
piston, of a valve-chamber 106, passages at-
fording communication between said valve-
chamber and said cylinder, a cylindrical

slide-valve 114 in said valve-chamber, said

slide-valve having ports 115116 117 and pas-

sage 115, passages for conducting steam from
sald valve to said cylinder, a passage for ad-
mitting steam into said cylindrical valve,

means tor controlling the movement of said

75

valve in said valve-chamber, a transversely-

movable slide-valve 130, valve-chamber 131,
and means for moving said slide-valve 130 to

control the admission of steam into said valve-
30

chamber 106 above or below said eylindrical
valve, substantially as described.

5. The combination with a cylinder and
piston, of a valve-chamber, passages making
communication between said valve-chamber
and said cylinder, a eylindrical slide-valve in

sald chamber having ports 115, 116, 117 and

118, passages for conducting steam from said
valve to said cylinder, a passage for admit-

ting steam into said cylindrical valve, means
for controlling the movement of said valve

In said chamber,a transversely-movable slide-

valve 130, and means for moving said slide-
valve to admit steam to the cylindrical valve,

substantially as described. .
. The combination with a cylinder and

piston, of a valve-chamber 106, passages af-

fording communication between said valve-
chamber and said cylinder,a cylindrical slide-
valve 114 in said valve-chamber, said slide-

valve having ports 115 116 117 and passage

113, passages for conducting steam from said
valve to said cylinder, a passage for admit-

ting steam into said cylindrical valve, means
for controlling the movement of sald valve

in said valve-chamber, a lransversely-mov-
able slide-valve 130, valve-chamber 131,
crank-shaft 148 connected to said slide-valve
150, said shaft having cams 154 185, a eross-
head connected to said piston, and a roller 153
carried by said cross-head, said roller being
adapted to engage said cams, substantially
as described. - |

7. the combination with a cylinder and
piston, of a valve-chamber communicating
therewith, a valve in said valve-chamber, pas-

‘sages for conducting steam into the ends of
sald valve-chamber, and a 1 ansversely-mov-

able auxiliary valve arranged at one end of

the valve-chamber for controlling the admis-

sion of'steam into said valve-chamber at its

ends, substantially as described. |
MATTHEW T. CHAPMAN.
MARK C. CITAPMAN.

Witnesses:
- K. W. Duntox,
- R. D. MAHOFFEY.
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