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To all tuition, ii, Fict i? to fleef'7. Olli side of a duplex air-compressor contain 
Be it known that we, GEORGE PE I AYAL ing the invention. Fig.2 is a side elevation 55 

and GjoRGEP. ABORN, citizens of the United if the same, partly broken away to illustrate 
States, residing at, respectively, Cambridge the invention. Fig. 3 is a vertical section of 

5 &nd Boston, in the respective counties of a joition of the air-cylinder Qi the sane 
Middlesex and Suffolk, and State of vi line as the sectioned part of Fig. 2, but show 
chusetts, have invented certain new and lisc ing the valves is a different positioli. Öo 
ful iii provements in Ai-Conlessors a? now to the drawings, ... is fine 
the Like, fully described and represented in 

o the following specification and the a 
panying drawings, forming a art { 
same. 

his invention relate 
compressof's and the like in , - - 

is valves opened by the discharge-pressi'e aili 
closed by sprii . . . . 

ider, having the pistor; 3 C, 
- , the pistoia-'ori con 

3-issoil {o}}}}ressor 
ilk-rod, and if the crank- 65 

: coin}}ressor showi: ;ei::g of 3, Wei 
3r:}}, except for the present, inven 

- pressure, whic: ; Pe: coin 
tionly called “automatic valves, are ein 
ployed, by which the discharge-passages. ace 
closed during the connpression-stroke until 

co the cylinder-pressure exceeds the sielivery- iniet, a.ki discharge passages, and these iss 
pressure, the especial object of the inventioi i Sages conject, with the delivery aid Sucion 
eing to provide an impreyed construction c though valve-chainbei d, in which is an 
by which these puppet-valves shall be al- osciating valve e, having two lobes or wigs 
lowed to close slowly aid be ushioned by 2, and illus adapted to alternately connect 
the air in the discharge-passages during clos- the cylinder with the inlet and discharge. 
ing, tills avoiding the slamning aid conse- a "valve-chamber d forms a part of the dis 
quent wear of the puppet-valves and secur- charge-passage, and between it, and the de- so 
ing a quiet noiseless operation of the corn- livery or receiver passage i are 3. of 
pressor. This result, is secured by 9, 107e i;i, which seat, priet-Yai 

3) construction, including lechanically-actii 
t-sai, 

low to the 
his inventiel, -- 

aci at, opposike ends passages (I, 
which in the construction shown are both 
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8ted valves between the pupie 
the cylinder, which mechas: 
valves ere.'..etuates so as i. 
charge-passages just at the e 
pression-stroke and efore the closing gi 
puppet-valves. The puppet, Salyes : 
clasé against the airinelidédit the disci: 
passages between the hij}{2i-'valves as &hanically-actuated valves aid are 

40 cushioned, the slow shovement, of tilese ; pet-valves being permitted by the fas: 
38 discharge-assages having been citysed s 
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said the features fining the invention - 
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understood from the drawings and above de 

s 

scription. In Fig. 2 the piston B is shown 
as approaching the end of its compression 
stroke to the left, in which position the valve 
e at the right-hand end of the cylinder is in 
position to open the cylinder behind the pis 
ton to the suction, and the valve e at the left 
hand end, or in advance of the piston, is just 
closing the cylinder to the discharge, and the 
puppet-valves.f, which have been opened 
when the cylinder-pressure during the stroke 
reached a point above the delivery or re 
ceiver pressure, are still open. 

In figs, 3 the part at both ends of the cyl 
inder are shown in their position when the 
piston B has reached the end of its stroke and 
is about to reverse, the left-hand end of the 
cylinder being closed to the discharge by the 
lobe 2 of the valve e and the valves fat this 
end of the cylinder being still open, while at 
the right hand-end of the cylinder the lobe 2 
of the valve e has closed the cylinder-port 
and the valves fare closed. On the reversal 
of the piston B the valvee at the left-hand or 
suction end of the cylinder moves farther to 
the left, so as to connect the suction c with 
the cylinder through the valve-chamber d, 
while this valve e still closes the cylinder to 
the discharge, and the valve e at the right 
hand or compression end of the cylinder is 
moved at the proper time to open the cylin 
der to the discharge, except as the discharge 
is closed by the puppet-valves until the pres 
sure in front of the piston exceeds the dis 
charge-pressure and opens the puppet-valves. 

It will be understood that the invention is 
not limited to the special form of valves or 
air-passages nor to the special means for op 
erating the positive valves shown and above 
described; but the invention may be em 
bodied in constructions employing other ar 
rangements of the valves and air-passages 
and other means for operating the mechanic 
ally-actuated valves. 
The term 'mechanically-actuated valves' 

used in the specification and claims is to be 
understood as meaning valves that are 
opened and closed by connections with the 
compressor or pump shaft or other driven 
member, so as to be positively opened and 
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closed at fixed points in the stroke as distin 
guished from valves that are opened or closed 
by the pressures of the compressor or pump. 
What we claim is 
1. In an air or gas compressor or pump, 

the combination with the cylinder and its in 
let and discharge passages, of spring-closed 
puppet discharge-valves in the discharge 
passages, mechanically-actuated valves be 
tween the puppet-valves and the cylinder 
controlling the discharge - passages, and 
means for actuating said mechanically-actu 
ated valves to open the discharge-passages at 
a fixed point and to close the discharge-pas 
stages at the end of each compression-stroke 
and before the closing of the puppet-valves, 
and maintain the closing of the discharge 
Reg on the reversal of the piston, where 
by a slow-closing movement of the puppet 
valves is secured and the puppet-valves are 
cushioned in closing, substantially as de 
scribed. 

2. In an air or gas compressor or pump, 
the combination with the cylinder and its in 
let and discharge passages, of spring-closed 
puppet discharge-valves in the discharge 
passages, valve-chambers between the pup 
pet-valves and the cylinder, mechanically 
actuated oscillating valves between the pup 
pet-valves and the cylinder controlling the 
inlet and discharge passages, and means for 
actuating said mechanically-actuated valves 
to close the discharge-passages at the end of 
the compression-stroke and before the closing 
of the puppet-valves and to open the inlet. 
passages on the reversal of the piston and 
maintain the closing of the discharge-pas. 
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sages, whereby a slow-closing movement of 
the puppet-valves is secured and the puppet 
valves are cushioned in closing, substantially 
as described. 

In testimony whereof we have hereunite 
set our hands in the presence of two subscrib 
ing witnesses. 

GEORGE DE LAWAL. 
GEORGE P. ABORN. 

Witnesses: 
Joi N J. FNLEY, 
Julius MEYERs. 
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