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UNITED STATES

PATENT OFFICE.

THOMAS OFFICER, OF CLAREMONT, NEW HAMPSHIRE, ASSIGNOR TO THE

SULLIVAN MACHINERY COMPANTY,

OF SAME PLACE.

VALVE MECHANISM.

SPECIFICATION formmg part of Letters Patent No. 582,944, dated May 18, 189'7

Application filed May 14, 1896,

To all whom it may concermn:

BeitknowntbatI, THOMAS OFFICER, a resi-
dent of Claremont, in the county of Sullivan
and State of New IIampshue have invented
anewand useful Improvementin Valve Mech-
anism; and I do hereby declare the follow-
ing to be a full, clear, and exaot descrlpuon
theleof

My invention relates to valve meehamsm,
and involves certain novel features, all of
which will be fully hereinafter set forth and
claimed.

In the accompanying drawings, Figure 1
represents a longitudinal section of my inven-
tion, showing the position of the ports when
the plston is at the rear end of the cylinder.

Tig. 2 is a like view showing the position of

the ports when the plston is at the front end
of the cylinder. Fig. 3 is a face view of the
rear end of the shell or casing inclosing the
ports. Fig. 4 is an edge view of same. Fig.

bisa debail view of the front end of the ey.“—
inder when the piston is at the front end
thereof. Figs. 6 and 7 are defail views of
smallslide-valve, Figs.8and9areend views
of the shell or casing with the plate removed,

- disclosing the position of small slide-valve
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when the ports are in the positions shown in
Figs. 1 and 2, respectively. TFigs. 10 and 11
are detail views of the guide for the small
TFig. 12 is a side view of the pis-
ton in steam-chest. Fig. 13isaview of large
slide-valve controlling ports to the cylinder.
Fig. 14 is a section longitudinal of the piston,
showing rifle-bar therein.

Like letters indicate like parts in each of
the figures.

I have illustrated myinvention as applied
to the operation of a coal-cutter, but it may
be applied to all other devices to which it may
be found applicable.

The letter « designates a suitable shell or
cylinder having the piston-chamber ¢’ therein
and the ports o o a* df, the ports a? o® ad-
mitting steam to the front and rear ends of
said pls’oon chamber, respectively, and the
ports at a® communicating with the exhausts
bb, respectively. At the extreme front end
of the cylinder is the port 0% which communi-
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cates with the port a? said port b® being con-
trolled by the check- valve bk,

A guide-head c is secured to the front end
of the cylinder, said guide-head being held in
place by the bolts d. Within the cyhndel a
is the piston ¢ with the piston-rod e', which
passes out through the omde head ¢. The
outer end of the pls‘uon rod ¢’ hasthe angular
faces ¢* formed thereon to prevent the turn-
ing of the plston A rib e may be formed on
the piston-rod e’ to fit within a correspond-
ing groove in the guide-head c¢. In this way
the piston-rod is always inserted in the same
position for the purpose more fully hereinaf-
ter set forth.

The piston e and piston-rod ¢’ have formed
therein the recess f, into which the rifle-bar
Jentels Thisrifle-bar g hasthe spiralgrooves
g’ formed therein, and said bar is adapted to
engage with a nut 7', having corresponding
grooves therein, said nut being held in place
in any suitable manner at the outer end of
the recess /. Theouterend of therifle-bar g
passes through an opening in the back head
a® of the cylinder and extends into the steam-
chest hereinafter referred to. The rifle-bar
¢ has the head ¢® on its outer end, said head
having the teeth ¢° formed therein. These
teeth ¢® mesh with teeth 2’ on the upper edge
of the small slide-valve 7, so that upon the
turning of the head g*the said valve his moved
back and forth. This small slide-valve 2 is
supported on theledge or guide /> and moves
in contact with the reversing-valve, also sup-
ported on the guide 72 The reversing-valve
2 has the p103ect1n0‘ ends 7', so that when the
slide-valve A in its movement strikes one of
said ends ¢ the reversing-valve is moved.
The movement of the reversing-valve is lim-
ited by the stops ¢

The small slide-valve A has the port 7
formed therein adapted to communiecate with
the port ¢°, formed in the reversing-valve 4.
The valve A has also the blind port it. The
reversing-valve ¢ has the ports ¢* ¢° and the
blind port ¢%.. Intheback head af of the cyl-
inder are formed the ports j 5’ 4% Theportj
is theinlet-portito the valve-piston chamber %,

“the port j' is the exhaust from said chamber
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I, and the port j* is the exhaust-port from
reversing-valve &. Valves [l control the size
of the ports jj'.

A platemis secured to the back head ¢ by
means of the bolts d, said plate forming the
auxiliary steam-chest m’.  The head ¢? of the
rifle-bar g abuts against the inner face of the
plate m and prevents longitudinal movement
on the part of said rifle-bar.

Bolted to the top of the cylinder ¢ is the
steam-chest 22, said steam-chest having steam-
inletn' and acylindrical chamber n?. Within
said chamber n* is the valve-piston o, one end
o' of said valve-piston being of greater area
or diameter than the othero®. Theends o' ¢*
of this valve-piston o are connected by the
plate 03

Within the steam-chest 72 is the long slide-~
valve p, controlling the ports «* «* ¢! o %
This slide-valve is operated by the movement
of the valve-piston o, and for this purpose
the said valve is provided with a projection
q, adapted to engage said valve-piston.

The steam-chest n is always in communi-
cation with the auxiliary steam-chest m’ by
means of the passage r.

The operation of theinvention is as follows:
With the ports in the positions shown in Fig.
1, the piston ¢ is just ready to begin its for-
ward stroke, the port ¢®*admitting steam to the
rear end of the piston-chamber «', the port ot
being in communication with the exhaust b,
and the port a® being closed. The reversing-
valve ¢ will be in the position shown in Fig.
8—that is, in contact with the stop # on the
right. In thisposition of the reversing-valve
¢ the exhaust-port s’ will be in communication
with the exhaust-port j*from reversing-valve
through the ports ¢! ¢°, said ports #* &% being
connected by means of the blind-port /! of
the small slide-valve .. With the ports in
the positions just described as the piston e
advances the rifle-bar ¢ will be turned. The
turning of the rifie-bar will move the slide-
valve ito theleft, the port i’ coming into com-
munication with the port % whereby steam
is permitted to pass from the auxiliary steam-
chest through said ports to the port ;. Upon
the further turning of the rifle-har, the slide-
valve & being in contaet with the projecting
end ¢ of the reversing-valve ¢, the said re-
versing-valve ¢ will be moved into contact
with the stop #*, as shown in Iig. 9. . The
steam admitted by the port j to the piston-
chamber & will advance the valve-piston o and
move the long slide-valve p. Enough stecam
is admitted by the port ¢® to drive the piston
¢ to the end of its stroke before the valve p
closes said port. As the piston ¢ passes the
port ¢? the steam to drive back said piston is
admitted through the port %, the check-valve
U'being unseated. 1In this manner the steam
admitted through the port a? acts to cushion
the stroke of the piston.

Upon the return of the piston ¢ the rifle-bhar
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¢ is turned in the opposite direction, and its
first movement slides the valve 7 to the right,
closing the port 57 and opening the exhaust-
port 5. The steam being thus shut off from
the port j, the valve-piston o resumes the po-
sition shown in Fig. 1. Thisis due to the fact
that the head o' of said valve-piston o islarger
than the head ¢?, and consequently, being of
areater area, as soon as the pressure of steam
from the port j is removed the pressure of the
steam in the steam-chest n, aeting on the
largerarcaof the head o', will drive said valve-
piston back to the position shown in Fig. 1.
The slide-valve p will also be moved, closing
the port ¢? and opening the port ¢’ Upon
the further retreat of the piston e the rifle-har
g will be turned still further, bringing the re-
versing-valve ¢ into the position shown in
Irig. 8s

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination with a suitable shell,
or casing, having a piston-chamber, of a re-
ciprocating piston therein, a bar engaged by
said piston and turned thereby, a valve en-
gaged by the outer end of said bar control-
ling portsleading to a suitable chamberin the
steam-chest, a valve-piston in said chamber,
said valve-piston having heads of different
arecas, and aslide-valve engaged by said valve-
piston and controlling ports leading to the
first- mentioned piston-chamber, substan-
tially as set forth.

2. The combination with a suitable shell,
or casing, having a piston-chamber, of a re-
ciprocating piston therein, a bar engaged by
said piston and turned thereby, a valve en-
gaged by the outer end of said Dbar control-
ling portsleading to the rear end of a suitable
chamber in the steam-chest, a valve-pistonin
said chamber, said valve-piston having heads
of different areas, the larger of said heads be-
ing opposite said ports, and a slide-valve en-
gaged Dby said valve-piston and controlling
ports leading to the first-mentioned piston-
chamber, substantially as set forth.

3. The combination with a suitable shell,
or casing, having a piston-chamber, of a pis-
ton reciproeating therein, a bar engaged hy
said piston and turned thereby, a valve en-
gaged by the outer end of said bar control-
ling portsleading to a suitable chamber in the
steam-chest, a valve-piston in said chamber,
said valve-piston having heads of different
areas connceted by a plate, a slide-valve hav-
ing a projection thercon engaging an opening
in said plate, said valve controlling ports to
said first-mentioned piston-chamber,substan-
tially as set forth.

4. The combination with a suitable shell,
or casing, having a piston-chamber, of a pis-
tonreciprocating therein, aspiral barengaged
by said piston and turned thereby, the outer
end of said spiral bar having teeth formed
therein, a slide-valve having tecth engaged
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by said head, a second slide-valve having pro- In testimony whereof I, the said THOMAS
jections thereon engaged by said first-men- OFFICER, have hereunto set my hand.
tioned valve, said valves controlling ports
leading to a valve-piston, and connections be-

5 tween said valve-piston and a valve control- Witnesses:
ling ports to said piston-chamber, substan- II. W. PARKER,
tially as set forth. ' Gro. E. WoLCOTT.

THOMAS OFFICER.




