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UNITED STATES PATENT OFFICE. 
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2,109,154. specification of Letters Fateht. Patented Sept. i., 94. 
Application filed April 11, 1913. Serial No.760,349. 

To all uphon, it may concern: 
Be it known that I, JoHN H. THOMAS, a 

citizen of the United States, residing at 
Bloomfield, in the county of Essex and State 
of New Jersey, have invented certain Im provements in Air-Compressors, of which 
the following is a specification. 
The objects of this invention are to pro 

vide an air compressor of great efficiency 
which shall be simple and inexpensive to 
manufacture; to secure free and ample in 
take of air to the cylinder upon the reverse 
stroke of the piston; to insure the entrance 
of such air to the cylinder with the least 
possible resistance, and at the same time 
enable the cylinder to be completely emptied 
on each instroke of the piston; to secure a 
simple construction not liable to break or 
get out of order; to enable the parts of the 
cylinder to be conveniently secured together 
and to the crank case, and to obtain other 
advantages and results as may be brought 
out in the following description. 
Referring to the accompanying drawings, 

in which like numerals of reference indicate 
the same parts throughout the several fig 
ures, Figure 1 is a central longitudinal sec 
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tion of a compressor of my improved con 
struction, showing the position of parts 
upon instroke of the piston; Fig. 2 is a simi 
lar sectional view illustrating a modified 
construction of cylinder head and an open 
bed or supporting base; Fig. 3 is a similar 
view showing the position of parts assumed 
upon reverse stroke of the piston, the detail 
structure being that shown in Fig. 2; Fig. 4 
is a section on line A-A of Fig. 2, looking 
in the direction indicated by the arrows, to 
illustrate the piston valves, and Fig. 5 is a 
cross-section on line B-B Fig. 2. 
In said drawings, and particularly Fig. 1, 

1 indicates the closed crank case of an air 
compressing pump of my improved con 
struction, and 2 is a cylinder body mounted 
thereon with its head made up of a cap 3 
providing an interior annular valve-seat 11, 
and a central valve guiding support 5 
screwed into said cap. The said cap pref 
erably has a peripheral flange 6, and bolts 7 
extend through said fange 6, the base flange 
8 of the cylinder body and screw into the 
crank-case 1, as shown, to bind all said parts 
together. Inside the said flange 6. the cap 
projects into the cylinder, as at 9, and pro 
vides a partition 10 disposed transversely of 

the cylinder, which partition is centrally 
apertured and forms a valve seat 11. The 
valve support 5 screws into the interiorly 
threaded end 12 of the cap and provides in 
teriorly of itself a central portion 13 sup 
ported by radial arms 14 and bored longi 
tudinally of the cylinder to form a slideway 
15 for the stem 16 of a valve 17. Said valve 
17 is adapted to move between the valve Sup 
port 5 and the valve seat 11, being suitably 
fitted to said valve seat to imperviously en 
gage the same, and a spring 18 is arranged 
between the valve support 5 and the valve 
1 to normally seat the same. A discharge 
pipe 19 leads from the end of the valve sup 
port 5, preferably screwed thereinto as 
shown, 
While I prefer the construction of cylin, 

der head just described, I do not wish to be 
understood as limiting myself thereto, and 
indeed I have shown in Figs. 2 and 3 an 
other construction of cylinder head which 
may sometimes be used. In this modified 
construction, an annular flange 21 is formed 
upon the inner wall of the cylinder 20 and 
this flange is centrally apertured to provide 
a valve seat 22. A valve support 23 fits 
Within the cylinder and rests upon said 
flange 21, said FE having a central por 
tion 24 supported by arms 25 and providing 
a central slideway for the stem 26 of a valve 
27 lying between the valve support and 
flange 21 and adapted to be normally seated 
by a spring 2S. Said valve support 23 is 
held in place by an annular portion 29 of 
the cap 30, which annular portion projects 
into the cylinder for that purpose, while a 
flange 31 of the cap over-lies the end of the 
cylinder body and receives bolts 32, which 
clamp the cylinder parts all to the base or 
crank Support 33 of the pump or com 
preSSOr. A delivery pipe 34 screws into the 
cap 30 to conduct the discharge or com 
pressed air from the pump. 
Within the clinder of my improved pump 

or compressor, is a piston 35 and which 
piston is shown of the same construction in 
the various figures of the drawings, so that 
the following description of the piston reads 
Onto them all. Said piston 35 is arranged 
upon a piston rod 36, and preferably has 
the edge of its front end beveled or conically 
tapered, as at 87, the cylinder head having 
a corresponding bevel or taper so that, the 

60 

65 

70 

5 

80 

85 

9) 

95 

00 

05 

inner end of the piston exactly fits the 110 
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inner end of the cylinder, as shown. In 
the construction of Fig. 1, this bevel 38 on 
the cylinder head is formed by an integral 
flange 39 on the entering part 12 of the cap, 
contiguous to the side wall of the cylinder 
and projecting from the partition 10 toward 
the piston. In Figs. 2 and 3, where the 
valve seat member 21 is integral with the 
cylinder, an integral fillet 40 in the angle 
between the side wall of the cylinder and 
said member affords the desired bevel 41. 
Obviously, it could be secured in other 
Ways. 
The piston 35 is preferably hollow, as 

shown, and the face of its front end is re 
cessed, as at 42, to receive a main valve 45, 
which forms the end surface of the piston 
exclusive of its marginal bevel or taper 37 
just described. At the edge of Said recess 
42, its Wall slopes conically in Ward to form 
a seat 43 for the correspondingly shaped 
margin 44 of the valve 45, and at the center 
of the recess is an aperture 46 in which the 
stem 47 of said valve fits slidably. A spring 
4S on said stem, between a collar 49 at the 
end of the stem and the end Wall of the 
piston, normally seats the valve 45, and 
around the slideway for the valve stem in 
the bottom of the recess 42 are openings 4 
through the piston end for the passage of 
air when the valve is opened. 

Preferably, the stem 47 of the valve 45 
is hollow, with its passage continued 
through said valve and provided with a 
second valve 50 similar to the main valve 
itself. This second valve has a stem 51 ex 
tending slidably through a spider 52 in the 
passage of the main valve, and provided 
ineyond said spider with a spring 53 press 
ing against an end stop 54 of the stem to 
seat the valve. Obviously, as the piston 35 
makes a reverse stroke both the main valve 
45 and the second valve 50 will open to 
admit air to fill the cylinder, as shown in 
Fig. 3, and thus there is a free and ample 
intake with minimum resistance and in the 
shortest possible time. It will be noted that 
the beveled edge 37 also assists the entrance 
of air in that it enables the inrushing draft 
to expand in both directions, that is, to War 
the center of the cylinder as well as toward 
its walls. The space formed by said beveled 
or recessed edge 37 becomes filled with 3ir 
against which the later inrushing air in 
pinges with less friction and creation of 
heat that would be caused by its contact 
with metai. I 
As shown in Fig. 1. prefer to employ a 

closed crank case 1, the Saine being provided 
with one or more in Wardly opening check 
valves 55 screened as at 56, and though 
which check valve atmospheric air enters 
the crank case upon instroke of the piston. 

i09,154 

When the piston makes its reverse stroke, the 
check valves 55 close and air from the crank 
case is positively, forced through the valves 
45, 50 of the piston into the cylinder. Many 
benefits and advantages of my improved in 
vention may be secured, however, without 
lsing a closed crank case, and in Figs. 2 and 
3 I have shown a supporting base 33 which 
does not provide a closed crank case. 
An important advantage of my invention 

is that the pump or compressor can be 
made very Small and run at high speed, and 
still there will be a ful and free intake of 
air from the atmosphere. Indeed, this can 
be carried to such an extent that the inrush 
of air upon intake and its sudden stoppage 
upon the piston reaching the end of its 
stroke will fill the cylinder with air at a 
pressure slightly above atmospheric pres 
sure, upon well-known principles. In this 
way, the instroke of the piston produces 
maximum results, and since I provide for 
the end of the piston to fit closely against 
the cylinder head at the inner end of each 
stroke, so that complete expulsion is ob 
tained, I Secure a pump or compressor of 
maximum efficiency. 
Having thus described the invention, 

what claim is - 
1. The combination with a cylinder hav 

ing a valved discharge in its head, of a 
piston in said cylinder, an inwardly open 
ing valve having a stem slidably seated in 
the end of said piston, said valve having a 
central longitudinal passage through its 
said stem, and a second inwardly opening 
valve in said passage. 

2. The combination with a cylinder body 
and a piston therefor, of a cap for said 
cylinder having a flange seated upon the 
end of the cylinder and a portion projecting 
into said cylinder and providing a trans 
verse partition with a valve seat therein, it 
valve carrier mounted centrally in said ca) 
and adapted to receive a discharge pipe, it 
valve in said valve cairtier normally engag 
ing said valve seat and adapted to open Out 
wardly, and means for securing said cap to 
the cylinder independent of said valve car 
rier. 

3. The combination with a cylinder and it, 
closed crank-case having an in Wardly opet 
ing check valve in its Wall, of a piston in 
said cylinder, an inwardly opening valve 
laying a stem slidably seated in the end of 
said piston, said valve having a central 
longitudinal passage through its said sten, 
and a second inwardly opening valve in 
said passage, 

ON ... TEOAAS. 
Witnesses: , 

THoyt. As N. DAVEY, A. D. 
• MILTON A. SMITH. 

copies of this patent may be obtained for five cents each, by addressing the “Commissione of Eatents, 
Washington, D. C.’ 
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