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To au??, Tvi?vom v žió, 7mvay cornecerº7u. 
Beitknown that I, THOMAS OFFICER, a resi 

dent of Claremont, in the county of Sullivan 
and State of New Hampshire, have invented 
a new and useful Improvementin ValveMech 
anism; and I do hereby declare the follow 
ing to be a full, clear, and exact description 
thereof. ?? 

My invention relates to valve mechanism, 
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 piston is at the rear end of the cylinder. 
Fig. 2 is a like view showing the position of 
the ports when the piston 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. 
5 is a detail view of the front end of the cyl 
inder when the piston is at the front end 
thereof. Figs, 6 and 7 are detail views of 
small slide-valve. Figs. 8 and 9 are end views 
of the shell or casing with the plate removed, 
disclosing the position of small slide-valve 

slide-valve. 
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when the ports are in the positions shown in 
Figs. 1 and 2, respectively. Figs. 10 and 11 
are detail views of the guide for the small 

Fig. 12 is a side view of the pis 
ton in steam-chest. Fig. 13 is a view 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 my invention 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 C. designates a suitable shell or 

cylinder having the piston-chamber a therein 
and the ports Claa a, the ports ct a ad 
mitting steam to the front and rear ends of 
said piston - chamber, respectively, and the 
ports at a communicating with the exhausts 
b b', respectively. At the extreme front end 
of the cylinder is the port b, which communi 

cates With the port aº, said port bºbeing con 
trolled by the check-valve b. 
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 cylinder a 
is the pistone with the piston-rod e', which 
passes out through the guide-head c. The 
outer end of the piston-rod e' has the angular 
faces eformed thereon to prevent the turn 
ing of the piston. A rib emay 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-rode' have formed 

therein the recess f, into which the rifle-bar 
genters. This rifle-barg has the spiral grooves 
g' formed therein, and said bar is adapted to 
engage with a nut f', having corresponding 
grooves therein, said nut being held in place 
in any suitable manner at the outer end of 
the recess f. The outer end of the rifle-barg 
passes through an opening in the back head 
a' of the cylinder and extends into the steam 
chest hereinafter referred to. The rifle-bar 
g has the head g’ on its outer end, said head 
having the teeth g formed therein. These 
teeth g mesh with teeth h' on the upper edge 
of the Small slide-valve h, so that upon the 
turning of the head g the said valve his moved 
back and forth. This small slide-valve h is 
supported on the ledge or guide hand moves 
in contact with the reversing-valve i, also sup 
ported on the guide h°. The reversing-valve 
i has the projecting ends i', so that when the 
slide-valve h 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 h has the port 

formed therein adapted to communicate with 
the port formed in the reversing-valve i. 
The valve h has also the blind port h". The 
reversing-valve i has the ports i' and the 
blind port i. In the back head a of the cyl 
inder are formed the portsji'i. The porti 
is theinlet-port to the valve-piston chamberk, 
the porti' is the exhaust from said chamber 

55 

75 

95 

  



. ? 

2 ? 

35 

45 

55 

65 

l, and the port j is the exhaust-port from 
reversing-valve i. Valves ll control the size 
of the portsji'. 
A plate n is secured to the back head Cit" by 

means of the bolts cl, said plate forming the 
auxiliary steam-chest m". The head gº of the 
rifle-bar g abuts against the inner face of the 
plate în and prevents longitudinal movement 
on the part of said rifle-bar. 

Bolted to the top of the cylinder C is the 
steam-chest 7, said steam-chest having steam 
inlet' and a cylindrical chamber 2. Within 
said chamber 7 is the valve-piston O, one end 
O' of said valve-piston being of greater area 
or diameter than the other O. The ends O' O 
of this valve-piston O are connected by the 
plate o°. 
Within the steam-chest is the long slide 

valve p, controlling the ports at C. Cli (t ). 
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 
(l, adapted to engage said valve-piston. 
The steam-chest n is always in communi 

cation with the auxiliary steam-chest în by 
means of the passage ". 
The operation of the invention is as follows: 

With the ports in the positions shown in Fig. 
1, the piston e is just 1eady to begin its for 
Ward stroke, the port Cadmitting steam to the 
rear end of the piston-chamber Ct', the port C. 
being in communication with the exhaust b, 
and the port C being closed. The reversing 
valve i will be in the position shown in Fig. 
S-that is, in contact with the stop on the 
right, In this position of the reversing-valve 
the exhaust-porti' will be in communication 

with the exhaust-porti from reversing-valve 
through the ports it i, said ports it i being 
connected by means of the blind-port h of 
the small slide-valve 7. With the ports in 
the positions just described as the pistone 
advances the rifle-lbar g will be turned. The 
turning of the rifle-bar will move the slide 
valve h to the left, the porthcoming into com 
munication With the port , whereby steam 
is permitted to pass from the auxiliary steam 
chest through said ports to the porti. Upon 
the further turning of the rifle-bar, the slide 
valvel being in contact with the projecting 
cind of the reversing-valve i, the said re 
versing-Valve i will be moved into contact 
with the stop , as shown in Fig. 9. The 
steam admitted by the porti to the piston 
chamber Will advance the valve-piston O and 
move the long slide-valve p. Enough steam 
is admitted by the port (t” to drive the piston 
e to the end of its stroke before the valve p 
closes Said port. As the pistone passes the 
port a the steam to drive back said piston is 
admitted through the port l', the check-valve 
l' being unseated. In this manner the steam 
admitted through the port (tacts to cushion 
the stroke of the piston. 
Upon the return of the pistone the rifle-lar 
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g is turned in the opposite direction, and its 
first movement slides the valve h to the right, 
closing the port i and opening the exhaust 
porti'. The steam being thus shut off from 
the port j, the valve-piston O resumes the po 
sition slown in Fig. 1. This is due to the fact 
that the head O' of Said valve-pistOn O is larger 
than the head o', and consequently, being of 
greater area, as soon as the pressure of Steam 
from the porti is removed the pressure of the 
steam in the steam-chest 1, acting On the 
larger area of 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 a and opening the port Ct. Upon 
the further retreat of the pistone the rifle-bar 
(I will be turned still further, bringing the re 
versing-valve i into the position shown in 
Fig. S. 
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 Fe 
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 ports leading to a suitable chamber in the 
steam-chest, a valve-piston in said chamber, 
said valve-piston having heads of different 
areas, and a slide-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 aldi turned thereby, a valve en 
gaged by the outer end of said bar control 
ling ports leading to the rear end of a suitable 
chamber in the steam-chest, a valve-piston in 
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 by Said valve-piston and controlling 
ports leading to the first-lmentioned piston 
chamber, Substantially as Set forth. 

3. The combination with a suitable shell, 
or casing, having a piston-chamber, of a pis 
ton reciprocating therein, a bar engaged by 
said piston and turned thereby, a valve en 
gaged by the outer end of said bar control 
ling ports leading to a suitable chamber in the 
Steam-chest, a valve-piston in said chamber, 
said valve-piston having heads of different 
areas connected by a plate, a slide-valve hav 
ing a projection theleon CIngaging 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 
tOn reciprocating thercin, a spiral bar engaged 
by said piston and turned thereby, the outer 
eld of said spiral bar having teeth formed 
therein, a slide-valve having teeth 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- H. W. PARKER, 
tially as set forth. GEO. E. WOLCOTT. 

THOMAS OFFICER. 

  


