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To all whom it may concern: 
Be it known that I, JAMEs GARVIE, a sub 

ject of the King of Great Britain, and resi 
dent of Cleveland, Transvaal, have invented 
certain new and useful Improvements in 
Walves, of which the following is a speci 
fication. 
This invention relates to a valve primarily 

intended for rock-drills or rock-drilling ma 
chines, although it is applicable to other types 
of reciprocating engines. It may be adopted 
in either the hammer piston type, or the 
reciprocating bit type of rock-drilling ma 
chines. 
The object of the invention is to so con 

struct and arrange the valve, valve seats and 
distribution ports as to obtain a high speed 
or quick running machine or engine, and 
one in which the wear and tear on the 
aforementioned parts will be reduced to a 
minimum. 
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The valve is simple in construction, and 
the arrangement thereof provides for ready 
access to its several parts for examination, 
renewal or repair; it is easily and simply ad 
justed; it is economical in consumption of 
the motive fluid, for the reason that the cut 
off is very quick being practically instanta 
neous; it can be arranged and worked in 
a very small space, and is suitable for either 
steam, compressed air or other gaseous mo 
tive fluid under suitable pressure. 
The engine is preferably provided with 

only one exhaust port leading directly 
through the walls of the cylinder, so that 

, there is always a pressure on both ends of 
the piston, and consequently but a small 
quantity of live air or actuating fluid at 
initial pressure is required to do the work. 
The invention will now be described by aid of the accompanying drawings in 

which 
Figure 1 is a longitudinal section of the 

cylinder and valve chest, and Fig. 2 is a 
transverse section of Fig. 1 on line a-a. 

In the accompanying drawing I show the 
invention applied to a rock-drilling ma 
chine. - 

In the drawing 1 represents the working 
cylinder of the machine or engine, 2 the 
piston which is adapted to reciprocate in 
the cylinder 1, and 3 the piston rod to which 
at the forward and the drill bit or steel is 
attached in any ordinary or suitable manner. 
The piston 2 is provided with annular re 
cesses 4 for the reception of any stitable 

form of packing. Although I do not show 
them it is well understood that the ends of 
the cylinder 1 are closed by means of a back 
cover and front head or their equivalent. 

5 represents the exhaust port. It is shown 
comprising three holes to provide for ready 
egress of the fluid. The exhaust port 5 is 
preferably positioned somewhat forward of 
the center of the stroke of piston 2, so that 
the actuating fluid at initial pressure is ad 
mitted to the rear end of the cylinder on the 
forward and working stroke of the machine 
longer than to the forward end of the cyl 
inder on the backward and idle stroke, or 
so that said port is uncovered by piston 2 
earlier in the back and idle stroke than in 
the forward stroke. 

It will be understood that once exhaust 
port 5 is overrun by the piston 2 in either 
direction, the fluid contained within the cylinder is compressed during the remaining 
portion of the stroke. This compression is 
utilized to reverse the valve. 

(3 represents the valve chest which may as 
shown be cast or otherwise constructed in 
tegral with cylinder 1. Valve chest 6 is 
bored out as indicated at 7 in a direction 
parallel with the longitudinal axis of cylin 
der 1. It is also constructed with an aper 
ture 8-which may as shown be provided 
with a screw-thread for making connection 
in any ordinary or convenient manner with 
the actuating fluid supply pipe-communi 
cating with the bore 7 at the center. 

In the bore 7 are formed two annular re 
cesses 9 which form between them a circu 
lar projection 10, 11 and 12 represent the 
back and front induction ports communi 
cating at the one end with the bore 7 and 
With opposite ends of the bore of working 
cylinder 1 at the other end. The outer ends 
of the bore 7 of the valve chest 6 are pro 
vided with internal screw-threads 13. 

Into the interiorly threaded outer ends of 
the bore 7 are screwed plugs or hollow 
cylindrical pieces 14 which are open at their 
inner ends and closed at their outer ends. 
The outer ends of plugs 14 are preferably 
constructed with hexagonal or other suitable 
polygonal heads for screwing them into or 
out of the valve chest 6, 
plugs 14 are beveled off on the inside as indi 
cated at 15 to form the valve seats. 

16 is the valve which is in the form of a 
ball or sphere. 
seats 15 in the projection 10 which consti 

It moves between the valve 
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SC i it can pass between waive 6 and 
i around the waive. 

- 1 of the plugs 
of holes which serve for placing the in 
terior of the plug in communication with its 
induction port. According to the position 
into which the pilug 14 is screwed one or 
no:e of the holes 1 coincide with its induc 
tion port. 
The filaid which passes between the valve 

16 and seats i5 and enters the interior of 
plugs 14 is free to pass by way of holes 17 
a1d induction ports il, i2, to opposite ends 
of Working cylinder 1. 

18 are small setscrews screwed through." 
holes in vaive casing 6 to retain or lock plug. 
4 in correct position after adjustinent of the 
valve seats 15. 

it will be noted that the travel or move 
ment of the valve 16 between the valve seats 
15 is very short. 

in the drawing valve 13 is shown in its 
central position. It will however be appar 
ent that, assuming the plston is traveling in 
the direction indicated by the arrow in Fig. 
1, waive i8 would then be on the left hand 
seat 15 closing indiction port, i1 to motive 
fluid supply ind opening induction port, 12 
to Said supply 3 in ove pistor 2 through its 
reas wai'd stroke. When piston 2 closes ex 
haust port 5 the fitid at the rear of said 
pistol is bottled lip and compressed, and 
when piston 2. Overruns said exhaust port 5 
and places cylinder i at the -front of said 
piston open to exhaust, the pressure falls in 

at: 

the cylinder at the front of the piston, in 
induction port 2 and its plug 14. The fluid 
compressed at the 'ear of piston 2 then eases 
the valve of its seat and the motive fluid 
which is the admitted, between the valve 
and said seat throws the valve over and 
closes the induction pprt 12 to motive fiuid 
Supply and opens induction port 11 fully to 
said supply which the epon impels the pis 
to through its forward and working stroke. 
What claim as my invention and desire 

to protect iy Leitei's Patent is:- 
i. A valve of the ciass described compris 

ing a ball or sphere and oppositely disposed 
hollow member's providing annular valve 
seats, and neans for adjusting Said members 
relative to one another. 

2. A valve of the class described compris 
ing a ball or sphere and oppositely disposed 
hollow inenbers providing annular valve 
Seats, means for adjusting said members 
elative to one another arid means for secur 
ing Said members in their adjusted positions. 

3. A valve of the class described compris ing a waive cliest having a bore and an inlet e g - 

for the notive fuid coil minicating with 

14 is formed a ring 
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said bore, a ball or sphere located in the 
bore opposite the inlet, two hollow plugs 
Screwed into the bore, said plugs being bev 
eled off on the inside at their inner and open 
ends to form opposing seatings for the valve 
and having passages through which the mo 
tive fittid can påss from their interiors, and 
means for securing said plugs in their ad 
justed positions. 

4. A valve of the class described compris 
ing a valve chest having a bore and a central. 
inlet for the motive fluid communicating 
with said bore and two recesses in the bore, 
a ball or sphere located in the bore opposite 
the inlet and in a projection formed between 
the aforesaid recesses, the said projection 
forming a guide for it, two hollow plugs 
open at their inner ends and screwed into the 
bore, said plugs being beveled off on the in 
side at their inner ends to form oppositely 
disposed valve seats, Said plugs having pas 
Sages through which the motive fluid can 
pass from their interiors and means for se 
curing the plugs in their adjusted positions. 

5. A valve of the class described, compris 
ing a valve chest having a longitudinal bore, 
a transverse inlet for the motive fiuid lead 
ing into said bore and two annular recesses 
in the bore at opposite sides of the inlet, a 
bailor sphere arranged in the bore opposite 
the inlet and adapted to move in a guiding 
projection formed between the recesses afore 
said, two hollow plugs open at their inner 
ends provided with exterior screw threads 
and having polygonal heads for screwing 
them into or out of the valve chest, said 
plugs being beveled off on the inside at their 
inner and open ends to form oppositely dis 
posed seats for the valve, and having pas 
sages through which the motive fluid can pass 
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from their interiors and set screws screwed 
into the valve chest and engaging the plugs 
for retaining the latter in position after ad 
justinent. * 

6. In a valve of the class described, in 
combination the valve chest (6) having the 

10 

bore. (7) screw threaded at the ends (13), 
the inlet (S) and the recesses (9) forming 
the projection (10) the ball or sphere (16) 
movable in the projection (10) and oppo 
site inlet (8) the plugs (14) screwéd into 
the bore (7) having bevels (15) which con 
stitute seatings for valve (16) and passages 
(17) which serve as outlets for the fittid, 
and Set screws (18) for retaining plugs (14) 
in position after adjustment, as set forth. 

7. In combination, a working cylinder and 
a valve chest, the former having induction 
ports leading from its ends to the valve 
chest and an exhaust port so positioned that 
it is uncovered by the piston earlier in the 
back stroke than in the forward stroke, a piston reciprocally arranged inside the cyl 
inder, the valve chest having a bore parallel 
with the axis of the cylinder, and a central 
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fluid inlet communicating with said bore, 
the bore having at its outer ends internal 
screw threads, and two annular recesses on recesses into the interiors of the plugs all opposite sides of the inlet, a ball or sphere 
positioned in the bore and guided by the 
projection formed by the recesses in the 

s valve chest bore, two plugs screwed into the 

0 

5 

ends beveled off. on the inside to form op 

coInmunication with their corresponding in 

ends of the valve chest bore, said plugs be 
ing closed at their outer ends and formed 
with polygonal heads for screwing them 
into or out of the bore and open inner 

posing valve seats, and a plurality of holes 
for placing the interiors of said plugs in 

7 

3. 

duction ports, said plugs being so arranged 
that the motive fluid is able to pass from the 
around the valve, and set screws screwed 
into the chest into engagement with the 20 
plugs for retaining the latter in position 
after adjustment, as set forth. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

JAMES GARVIE. 
Witnesses: 

CHAs. OvENDALE, 
F. A. OveNDALE. 


