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Application filed January 21, 1901, Serial No. 44,160, (No model.) 

To all ?/????, it ??? ???????: 
Be - it known that I, ZACHARIAS WILLIAMS 

DAW, a subject of the Queen of Great Brit 
ain, residing at Mansion House Chambers, 11 
Queen Victoria street, London, England, have 
invented new and useful Improvements in or 
Relating to ValveMechanism Especially Suit 
able for Engines for Compressing Air and 
Gases, (for which I have made application for 
Letters Patent in Great Britain, No. 11,762, 
dated June 28, 1900,) of which the following 
is a specification. 
This invention relates to improvements in 

the mechanism of the valves of the cylinders 
of air compressing or blowing engines and is 
applicable to double-acting as well as single 
acting engines. 
The objects of the invention are to effect an 

economy of power and increase the efficiency 
of the engine and to prevent the violent clos 
ing and also the vibrating or chattering of the 
valves. 
When the engine is a double-acting one, a 

duplicate set of inlet and delivery valves is 
rovided, one at each end of the compressing 

cylinder in which the piston works and which 
cylinder is closed at both ends, while in ap 
plying the invention to a single-acting engine 
the cylinder is open at one end and the inlet 
and delivery valves are fitted to the cover of 
the closed end only. 
In the accompanying drawings, Figure 1 is 

a longitudinal section through one end of a 
double-acting air compressor or blower con 
structed in accordance with my invention. 
Fig. 2 is a similar section through the other 
end thereof and shows a portion of the motor 
by which the compressing-piston is actuated. 
Fig. 3 is a horizontal section through part of 
the compression-cylinder with the mechanism 
connected to the delivery-valve in plan. Fig. 
4 is a plan view of the compression-cylinder 
and mechanism connected with the inlet 
valve. Fig. 5 is an elevation of one end of 
the compressor or blower. Fig. 6 is a similar 
view of the opposite end thereof, but shows 
the casing of the delivery-valve (which latter 
is removed) in section. Fig. 7 is a detail view 
of a regulator employed, as hereinafter de 
scribed, for controlling the passage by which 
air enters or leaves certain parts of the ap 
paratus. - 

I will now proceed to describe the construc 
tion and arrangement of the valve mechan 
ism in the compressing-cylinder which regu 
lates the inlet and delivery on one stroke of 
the piston, it being understood that (as will be 
seen by reference to Figs. 1 and 2) the oppo 
site end (when same is employed) is identical 
and operates to regulate the inlet and delivery 
on the other stroke of such piston. 
Taking first the delivery-valve 1, this is 

arranged to open outward in relation to the 
cylinder 2 and is inclosed in a casing 3 in 
open communication through pipe 4 with the 
receiver, the pressure in which consequently 
is always exerted on the back of such valve. 
This valve, which is pivoted at 5, is connected 
by a link 6 to a piston 7, working in a small 
cylinder 8, the inner end of which opens into 
the casing 3, inclosing the valve 1, such pis 
ton being mounted on a spindle 9, extending 
backward and Working, through a stuffing 
box. 10 in the cover of such cylinder 8. The 
pressure in the receiver is consequently ex 
erted on the inner end of this piston 7, through 
which a small aperture 11 is made, so as to 
permit the compressed air to also pass to the 
rear of the piston. Upon the valve 1 open 
ing when the pressure in the compression 
cylinder 2 reaches that in the receiver the air 
behind the small piston 7 will have to pass 
gradually from the rear of same through the 
small aperture 11 therein, thereby causing 
this piston to act as a dash-pot or buffer and 
prevent the jarring of the mechanism and 
too-violent opening of the valve 1. The spin 
dle 9, passing through the stuffing-box 10, 

inder 13, for the purpose hereinafter de 
scribed, and the continuation of the spindle 
from this second piston is surrounded by a 
spring 14, tending to close the valve 1, which 
it does when the compression-piston 15 has 
completed its stroke. The rear end of the 
spindle 9 also works in a cylinder 16, which 

a small pipe, as shown at 17, the pressure om 
which therefore constantly acts upon same, 
and so compensates for the difference in the 
pressure exerted, respectively, on the inner 
and rear faces of the small piston 7, carried 
by the inner end of such spindle 9, such dif 

carries a second piston 12, Working in a cyl 
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is permanently open to the receiver through . 
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of the spindle. The rear end of the spindle 
9 can also be arranged when desired to act 
as a buffer on its backward movement to fur 
ther prevent the too-violent opening of the 
valve 1. The second piston 12, above referred 
to, works in a cylinder 13, open at its rear end 
and communicating at its closed end through 
pipe 18 with the compression-cylinder 2 at a 
a point 19 near the rear end of the latter, so 
that as the compression-piston 15 makes its 
effective stroke air will be forced from the 
compression-cylinder 2 into the small cylin 
der 13, acting on the piston 12 and filling the 
space between the closed end of the cylinder 
13 and the piston 12 when the delivery-valve 
1 has been opened. The area of this piston 
12 is calculated so that the pressure thereon 
will compensate for or approximately balance 
the difference in the pressures on the two op 
posite sides of the delivery-valve 1 up to the 2 ? 

25 

pressed air from the compression-cylinder 2 
has been expelled, when on the compression 

the receiver. 

time when the latter begins to open, and 
thus avoids any great difference of pressure 
in the compression-cylinder 2 above that in 

Further, this piston 12 after 
the delivery-valve 1 has been opened serves 
to keep such valve 1 open until the com 

piston 15 completing its stroke such compres 
sion-piston will have passed the opening 19 
in its cylinder 2, which communicates with 
the small cylinder 13, so that the air behind 
the piston 12, working in the latter, is allowed 
to pass back into the compression-cylinder 2, 
behind the compression-piston 15, thereby re 
leasing the delivery-valve land allowing of 
its being closed by the spring 14. The com 
munication 18 between these two cylinders 2 
and l3 is small, and, further, the size of the 
opening of such colm munication into the small 
cylinder 13 is capable of adjustment so as to 
regulate at will the backward travel of the 
air into the compression-cylinder 2, and there 
by prevent the too - violent closing of the 
valve 1. Any suitable means may be em 
ployed for regulating the size of such open 
ing, one arrangement being illustrated in 
Fig. 7, where, as will be seen, the stem 20 of 
a screw-down valve 21 is provided at its lower 
end with a conical plug 22, entering a corre 
spondingly-shaped seat in the valve-casing 
and which seat opens into the cylinder 13. 
As before stated, the delivery-valve 1 at the 
other end of the compression-cylinder 2 (when 
the engine is double-acting, as illustrated in 
the drawings) is similarly constructed and 
arranged and operates in a similar way dur 
ing the other stroke of the comp?ession-pis 
tOn 15. - 

Turning now to the inlet-valve 23, this 
valve is pivoted at 36 and opens inward, its 
weight and the pressure within the compres 
sion-cylinder 2 during the compression-stroke, 
and also a spring 24, tending to close same. 
This valve is connected by a link 25 to a pis 
ton 26, working in a small cylinder 27, com 
municating at both ends with the atmosphere, 
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and a spindle 28, projecting backward from 
this piston 26, carries another piston 29, work 
ing in a cylinder 30, while the spring 24, Sur 
rounding the spindle 28, tends to close the 
valve 23. Air can enter behind the piston 
26, above referred to, through a small orifice 
31, and as the inlet-valve closes after having 
opened to admit air to the compression-cyl 
inder 2 such air behind the small piston 26 
has to be gradually forced out through this 
orifice, and so causes said piston to act as a 
dash-pot or buffer against the action of the 
spring 24 and the weight of the valve 23 and 
any pressure acting thereon tending to close 
it, thus preventing the inlet-valve's closing 
violently. The outer end of cylinder 30, in 
which the piston 29 on the spindle 28 works, 
has a small passage or pipe 32 communicating 
with a valve-chest 33, in which works a slide 
or other suitable valve 34 and which chest is 
placed in permanent communication with the 
air-receiver by means of pipe 35. When the 
inlet-valve 23 is open, the slide-valve 34 puts 
the communication 32 between the chest 33 
and the cylinder 30, in which the second piston 
29 on the spindle 28 works, open to the commu 
nication 35 between the former and the re 
ceiver, so that the pressure in the latter conse 
quently acts upon the end of such second pis 
ton 29 on the spindle, while when the inlet 
valve 23 closes the slide-valve 34 puts the com 
munication 32 between such chest 33 and cyl 
inder 30 open to exhaust to the atmosphere 
through opening 37, so that the backward 
movement of the spindle 28, as the inlet-valve 
23 closes, forces the air behind the second pis 
ton 29 on same out through the small orifice, 
the size of which can be adjusted by any suit 
able means-such as a valve 21, as previously 
described in connection with the delivery 
valve 1 and as illustrated in detail in Fig. 7-so 
as to regulate the exit of such air. This second 
piston 29 on the spindle 28 thus further acts 
as a dash-pot or buffer. When the pressure 
is on the rear of the second piston 29, it serves 
to overcome the action of the spring 24 there 
on and the weight of the valve 23, so as to 
maintain the latter in its open position after 
it has been opened and during the full length 
of the backward or suction stroke of the com pression-piston 15. 
The slide 34 can be actuated mechanically 

by any suitable means (such as a cam or its 
equivalent) operated in any convenient man 
ner from any part of the machine. I, how 
ever, in the case of a double-acting com 
pressor prefer to employ the following ar 
rangement: Near each end of the compres 
sion-cylinder 2 two small openings 38 and 39 
are formed, one, 38, being behind the other, 
39. These openings at each end communi 
cate, respectively, with the opposite ends of 
small cylinders 40, within which work pis 
tons 41, carried by a spindle 42, on which the 
slide-valves 34 (one for the inlet-valve 23 at 
each end) are mounted. As the compression 
piston 15 moves toward the inlet-valve 23 at 
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one end the air it compresses will be forced 
through the openings 38 and 39 referred to, 
and by acting on both sides of the piston 41 
in the small cylinder 40 has at first no effect 
on the slide-valves 34, which remain in the 
position to which they have been previously 
moved; but as such compression-piston 15 
completes its stroke it will first cut off or 
close the opening 38, and its further travel 
will place such opening 38 in communication 
with the space behind it, in which the air is 
at reduced pressure, through the inlet-valve 
23 of the opposite end of the compression 
cylinder 2 being open, when the other side 
of the piston 41 in the small cylinder 40 be 
ing exposed to the full pressure of the air 
under compression reverses the slide-valves 
34. The return .movement of the compres 
sion-piston 15 will place the openings 39 and 
38 referred to in succession in communica 
tion with the reduced pressure behind it and 
at the same time force air through the open 
ings at the other end of the compression-cyl 
inder 2 and cause it to act on the piston 41 
in the Sinall cylinder 40 at that end and so 
reverse the slide-valves 34 again in the man 
ner above described. 

It is preferable to form the spindle 42, on 
which the pistons 41 are carried and by which 
the simultaneous operation of the slide-valves 
34 at both ends of the compression-cylinder 
2 is insured, in two parts, which may be se 
cured together by a sleeve 43 and pins 44, as 
shown clearly in Fig. 1. - 

It will be readily understood that the move 
ment im parted to the spindle 42 by the means 
above described instead of being utilized to 
actuate the slide-valve 34 might be employed 
in any other suitable manner for the purpose 
of opening the inlet-valve 23. 

In order to avoid overheating of the com 
pression-cylinder 2, I may provide same with 
a water-jacket 45. 
What I claim as my invention, and desire 

to secure by Letters Patent, is 
1. The combination of a compression-cylin 

der, a delivery-valve opening outwardthere 
from and having its rear face exposed to the 
pressure in the receiver, a cylinder open at 
its inner end to the pressure in the receiver, 
a spindle provided with a piston on its inner 
end adapted to work in said cylinder, means 
connecting said piston with said valve, a 
spring for closing said valve, and means for 
balancing the differences in the pressures on 
the opposite sides of the delivery-valve up to 
the time the valve begins to open, to avoid 
great differences in the compression-cylinder 
over that in the receiver. 

2. The combination of a compression-cylin 
der, a delivery-valve opening outward there 
from and having its rear face exposed to the 
pressure in the receiver, a cylinder open at 
its inner end to the pressure in the receiver, 
a spindle provided with a piston on its inner 
end adapted to work in said cylinder, means 
connecting said piston With said valve, a 

spring for closing said valve, and a cylinder 
open at its outer end to the atmosphere, a pis 
ton disposed on said spindle, and working in 
said cylinder, and means for connecting the 
inner end of said cylinder with the compres 
sion-cylinder whereby the differences in the 
pressures on the opposite sides of said deliv 
ery-valve are balanced. 

3. The combination of a compression-cylin 
der, a delivery - valve therefor, a cylinder 
closed at one end, a spindle connected with 
said valve and having a piston working in 
said cylinder, said piston having a passage 
connecting the cylinder with the receiver, 
whereby the piston acts as a dash-pot to cush 
ion the opening and closing of said valve, and 
means connected with said spindle for bal 
ancing the differences in pressures on the op 
posite sides of the delivery-valve. 

4. The combination of a compression-cylin 
der, a delivery-valve therefor, mechanism for 
closing said valve, and means for balancing 
the differences in pressures on the opposite 
sides of the valve up to the time the valve be 
gins to open. . " 

5. The combination of a compression-cylin 
der, a delivery-valve therefor, a spindle con 
nected to said valve, a spring on said spindle 
to close said valve, a cylinder having its in 
ner end open to the pressure in the receiver, 
a piston disposed on Said spindle and work 
ing in said cylinder, said piston being pro 
vided with a small passage to allow the air 
to pass from one side thereof to the other, a 
cylinder open at its outer end to the atmos 
phere and having its inner end in communi 
cation with the compression-cylinder, a sec 
ond piston disposed on said spindle and work 
ing in said open-end cylinder, a cylinder hav 
ing its outer end in communication with the 
receiver, a piston on the end of said spindle 
working in said cylinder, and means connect 
ing said cylinder with the receiver. 

6. The combination of a compression-cylin 
der, an inlet-valve therefor, a spindle pro 
vided with pistons on its opposite ends, means 
for connecting said valve to one of said pis 
tons, cylinders disposed at opposite ends of 
said spindle in which said pistons work, a 
spring disposed on said spindle between said 
cylinders and adapted to close said inlet 
valve, a valve-chest, means connecting the 
outer cylinder with said chest, means con 
necting said chest with the receiver, and 
means for connecting said cylinder with the 
receiver or with the atmosphere. 

7. The combination of a compression-cylin 
der, an inlet-valve opening inward to the 
compression-cylinder, a cylinder open at both 
ends to the atmosphere, a piston working in 
said cylinder, means for connecting said pis 
ton to said valve, a spindle connected to said 
piston and provided with a spring for closing 
said valve, a cylinder disposed at the outer 
end of said spindle, a piston disposed on the 
end of said spindle and working in said cyl 
inder, and means for connecting said cylin 
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der alternately with the receiver and the at 
mosphere. 

8. The combination of a compression-cylin 
der, an inlet-valve opening inward to the. 
compression-cylinder, a cylinder open at both 
ends to the atmosphere, a piston working in 
said cylinder, means for connecting said pis 
ton to said valve, a spindle connected to said 
piston and provided with a spring for closing 
said valve, a cylinder disposed at the outer 
end of said spindle, a piston disposed on the 
end of said spindle and working in said cyl 
inder, a valve-chest having passages leading 
to the receiver and to the atmosphere respec 
tively, a valve adapted to uncover said pas 
sages alternately, and a pipe connecting said 
valve-chest with the cylinder disposed on the 
outer end of the spindle whereby said piston 
acts as a buffer on the opening and closing 
of the inlet-valve. 

9. The combination of a receiver, a com 
pression-cylinder having an inlet-valve, mech 
anism for closing said inlet-valve, a valve 
chest having passages communicating with 
the receiver and the atmosphere, a slide 
valve mounted on a spindle and working in 
said valve-chest, said valve being adapted to 
open communication with the receiver and 

679,955 
the atmosphere alternately, a cylinder dis 
posed adjacent to said valve-chest and hav 
ing passages at its opposite ends communi 
cating with said compression-cylinder, and a 
piston mounted on said valve-spindle and 
working in said cylinder the movement of 
said piston being controlled by the travel of 
the compression-cylinder piston whereby the 
slide-valve is actuated. 

10. The combination of a compression-cyl 
inder, an inlet-valve therefor, cylinders dis 
posed at opposite ends of said compression 
cylinder, each cylinder being connected by 
two separate passages with the compression 
cylinder at points one behind the other, a 
spindle provided with pistons adapted to work 

35 

in said cylinders, mechanism for actuating 45 
said inlet-valve, and means...for transmitting. 
the movement of said spindle to said inlet 
valve actuating mechanism for cushioning 
the opening and closing of the inlet-valve. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

ZACHARIAS WILLIAMS DAW. Witnesses: 
WALTER J. SKERTEN, 
G. F. WARREN. 

  


