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Application filed August 8, 1922, Serial No. 580,386. 

fo (ill chon, it may concern. 
Be it known that I. JoHN O. CARREY, a 

citizen of the United States, residing at St. 
Louis, Missouri, have invented a certain new 
and useful impovement in Air Compres 
SO's, of which the following is a full, clear, 
and exact description, such as will enable 
other's skilled in the art to which it apper 
tains to make and use the same, reference 
being had to the accompanying drawings, 
forming part of this application. 
This invention relates to new and useful 

improvements in air compressors and the 
principal objects of the invention are to 
generally improve upon and simplify the 
construction of air compressors and to in 
crease the efficiency thereof. 
Other objects of the invention are to pro 

vide an air compressor, having a speed va. 
riable driving connection whereby the speed 
of the pistons is automatically varied in ac 
cordance with the load during the compres 
sion stroke of the device. 

Further objects of the invention are to 
mount the crank pin in a block slidably 
mounted in an angularly disposed slot 
formed in a floating member, the latter be 
ing arranged in a ring on which the primary 
pistons are mounted so that during the last 
half of the compression stroke, the pressure 
exerted against said floating member causes 
the latter to be partially rotated, thus chang 
ing the angle of the slot and automatically 
retarding the speed of the pistons. 

Still further objects of the invention are 
to provide a set of primary or main pistons 
operable by suitable driving means and act 
ing upon liquid contained in suitable pres 
sure chambers and a set of secondary pistons 
which are operable by liquid contained in 
said pressure chambers and are adapted to 
actuate air compressing means and to pro 
vide improved valves for the air compress 
iing chambers. 
With these and other objects in view, my 

invention consists in certain novel features 
of construction and arrangement of parts, 
hereinafter more fully described and 
claimed, and illustrated in the accompany 
ing drawings, in which-- 

Figure 1 is a front elevation of the air 
compressor. 

Figure 2 is a side elevation of the same. 
Figure 3 is a front elevation of the air 

Compressor with parts broken away to more 
clearly illustrate the invention. 

Figure 4 is a vertical longitudinal cross 
Section through the lower end of the air. 
compressor. 

Figure 5 is a detail view of the floating 
lember and parts associated therewith, 
showing the former in a partially rotated 
position. 

Figure 6 is a similar view showing the 
floating member at the completion of the 
forward compression stroke and occupying 
its normal angular position. 

Figure 7 is a vertical cross section taken 
on line 7-7 of Figure 1. 

Figure 8 is a front elevational view of 
the floating member and the external ring 
on which the low pressure pistons are 
Imounted. 

Figure 9 is a detail longitudinal cross 
section through the outer end of one of the 
low pressure pistons. r 

Figure 10 is a horizontal cross Section 
taken on line 10-10 of Figure 1. 

Figure 11, is a transverse cross section 
taken on line 11-11 of Figure 10. 

Figure 12 is a vertical transverse cross 
section taken on line 12-12 of Figure 10. 

Figure 13 is a horizontal cross section 
taken on line 13-13 of Figure 12. 

Figure i4 is a vertical cross section taken 
on line 14-14 of Figure 11. 

Figure 15 is a horizontal cross section 
taken online 15-15 of Figure 12. 

Figure 16 is a fragmental front elevation 
all view of the pulley showing means for 
conveying the air under pressure to the inlet 
port of the device. 

Figure 17 is a detail view taken on line 
17-17 of Figure 16. 

Figure 18 is a front elevational view 
partly in cross section of a modified form 
of the air compressor. 

Referring by numerals to the accompany 
ing drawings. 10 designates a casting or base 
having a horizontally disposed tubular hous 
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ing 11 in which is journaled in bearings 12 
a shaft 14. Fixed to the rear end of the 
shaft is a belt-driven pulley 13 and the for 
wall'd end of said shaft carries a crank disk 
15 on which is fixed a crank pin 16. Casting 
10 has formed integral there with and con 
centric with shaft 14, a circular flange 10 
to which is adapted to be bolted or other 
wise secured the annular flange of a circular 
casing 17. The circumferential wall of cas 
ing 17 is provided on the diametrically op 
posite sides with openings in which are re 
ceived the inner ends of bushings 18. The 
outer reduced ends of these bushings are 
seated in suitable openings formed in the 
lower ends of vertically disposed tubular 
nealers {} and connect the outer oil chann 
ber 20 of casing 17 with the respective chann 
bel's 21 of unenbei's or columns 19. Bushings 
1S and the lower ends of members 19 al'e 
preferably secured to casing 17 by leans of 
Jolts 22 seated in lateral lugs on the lower 
ends of members 19 and having their thread 
ed ends screw-seated in casing 17. 

Operating in bushings 18 and adapted to 
enter chambers 21 are primary or hydraulic 
pistons 24, the inner ends of which are fixed 
to a ring or strap 25. Rotatably mounted 
within this ring is a floating member 26 hav 
ing formed in its inner side a slot 27 which 
is angularly disposed relative to the axes of 
pistons 24. Slidably arranged in slot 27 is a 
block 28 in which operates crank pin 16 of 

40 

60 

disk 15. The sides of slot 27 are preferably 
concave in cross section and the slot engag 
ing sides of block 28 are convex in order to 
form a Snug fit. 
The floating member 26 can be formed in 

any suitable manlier and in the present in 
stance consists of two segments held in their 
relative positions by means of a circular 
plate 29 and suitable fastening means 30. 
The outer oil chamber 20 is formed by pro 
viding casing 17 with a partition wall 3 
which is spaced inwardly from the circum 
ferential wall of the casing and extends up 
wardly a suitaible distance above pistons 24. 
Crank disk 1:5, ring 25, and parts associated 
there with are located in the inner oil cham 
ber 32 formed by said wall and are lubri 
cated by oil contained therein. 
The upper end of each column or enber 

19 is provided with a circular seat designed 
to receive the reduced end of a piston casing 
34. The enlarged opposite end of each pis 
ton casing is provided with an annular seat 
for receiving the Outer end of an air cylin 
der 35, and the inner ends of these cylinders 
are seated in annular seats formed in the 
ends of a centrally arranged valve casing 36. 
Operating in each air cylinder 35 is a piston 
87 and the two pistons are interconnected 
by a rod 37, which latter is slidably mounted 
in a bearing formed in valve casing 36. 
Projecting outwardly from each air pistol) 
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37 is a secondary hydraulic piston 3S, the di 
ameter of which is smaller in proportion to 
piston 24. 
The end of each secondary piston 38 op 

erates through a bushing 39 and is designed 
to enter the upper end of the respective oil 
pressure chamber 21. Bushings 39 are pref 
erably seated in the upper ends of membel's 
19 and project into the reduced ends of pis 
ton casings 34. Valve casing 36, cylinders 
35, casings 34 and bushings 39 are in axial 
alignment with each other and are held in 
assembled relation by means of tie rods 40, 
the threaded ends of which pass through 
apertures formed in lugs projecting laterally 
from members 19 and receive nuts 41. 

Valve casing 36 is divided into two cham 
be's, one of which is a high pressure chann 
bel 44 having outlet pipe connections 45 
and the other is a low pressure chamber 46 
having an inlet pipe connection 47. Plates 
48 are disposed in each end of valve casing 
36 and close communication between cylin 
del's 35 and chambers 44 and 46 so that no 
air can pass therebetween except through 
inlet openings 49 formed in said plate and 
controlled by low pressure valves 50 and 
cylinder outlet openings 51 also formed in 
said plates and controlled by high pressure 
valves 52. 

Each high pressure valve 52 is formed of 
a comparatively thin metal plate, one end 
of which is clamped between casing 36 and 
plate 48 while the free end projects within 
chamber 44 and is provided with a semi 
spherical protuberance which is designed to 
be seated in and yieldingly close outlet open 
ing 51. Low pressure valves 50 are formed 
from a disk of thin metal, the inner portion 
of which is cut or stamped out to provide 
an inverted U-shaped member 54, the ends 
of which are united with the ring por 
tion 54. 

he U-shaped portion lhas fol'ned 
thereon a valve 55 which is designed to be 
seated in and close the inlet opening 49 of 
the respective plate 48. These valves open 
inwardly into the respective cylinders and 
the legs of the U-shaped portion form re 
silient means for holding said valves to their 
seats in inlet openings 49. 

In order to prevent accidental displace 
ment of Valve 55 during assembling, casing 
36 is provided with outwardly projecting 
pins 53 which are designed to engage aper 
tures suitably located in valve members 5). 

In the operation of the valves, air is drawn 
into the l'espective cylinder during the ex 
ansion stroke of piston 37 through inlet 

54. 

pipe 47 into chamber 46, from which it 
passes to igh inlet opening 39 to said cyl 
inder, Valve 55 is unseated during the ex 
pansion stroke of pistons 37 while valve 52 
Femains Seated, and closes outlet opening 51. 
Upon eversal of the direction of travel of 
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piston 37, valve 55 is closed and the air con 
tained in this cylinder is compressed to a 
definite point whereupon valve 52 opens and 
permits the compressed air to escape into 
chamber 44, thence through pipe 45 to a 
suitable reservoir. 
The outer or opposite ends of air cylindei's 

35 are bridged or interconnected by a pipe 
connection 35 which acts as a by-pass and 
balances the pressure between these ends. 
Extending upwardly from the upper ends 
of each member 19 is a pipe or by-pass con 
nection 56 the ends of which are connected 
by a manually operable valve 57. 

In starting the operation of the device, 
valve 57 is opened so that the oil can pass 
from one member 19 to the other and be 
come balanced whereupon valve 57 is closed. 

Floating member 26 has an operative flexi 
be connection with ring 25 by means of a 
leaf spring 58 which is fixed to said member 
by means of a bolt 59 seated in plate 29 
and having its slotted end projecting out 
wardly and engaging said spring. The 
threaded end of bot 59 receives washers 60 
which are clamped against the spring by 
means of nuts 61. The ends of springs 58 
are arranged on the opposite sides of pins 
62, which latter are carried by ring 25. 

Projecting outwardly from plate 29 are 
diametrically opposed blocks 64 having their 
sides, facing spring 58, curved and adapted 
to engage said spring when floating member 
26 is partially rotated in ring 25. The 
curved sides of block 64 gradually engage 
spling 58 and serve to prevent the excessive 
rotating movement of floating member 26. 
In the operation of the device shaft 14 is 

driven by pulley 13 causing crankpin 16 to 
travel in the direction indicated by the 
arrow. Crank pin 16 through the medium 
of block 28 and floating member 26 operates 
ring 25 so that pistons 24 are reciprocated 
and alternately enter pressure chambers 21 
of the corresponding members 19. These 
chambers are completely filled with oil. So 
that when one of the pistons 24 is forced 
into the respective oil chamber, the pressure 
created by the displaced oil acts on the 
corresponding secondary piston 38 causing 
it to move inwardly into a retracted posi 
tion. Simultaneously with this action, suc 
tion is created in the opposite chamber by 
the withdrawal of the opposite piston 24 
thereby permitting the corresponding Sec 
ondary piston 38 to enter the upper end of 
the opposite pressure chamber 21. Second 
a'y pistons 38 being connected to air pistons 
37. it will be readily understood that pis 
tois 37 are caused to operate in air coin pres 
sion chambers of cylinders 35 in unison with 
the actuation of pistons 38. 

In order to prevent oil from being forced 
by the pressure in chambers 21 along piston 
3S to air cylinde's 35, each bul ing 39 is 

3 

provided near its inner end with annular 
groove 65 with which is connected one end 
of a pipe 66 and the opposite end of Said 
pipe is connected to the oil chamber 21 on 
the opposite side. Thus the surplus oil is 
caused to flow from groove 65 of the high 
pressure side through pipe 66 to the oppo 
site or low pressure chamber 21. Check 
valve 67 is arranged in each pipe 66 near 
its point of connection with chamber 21 and 
prevents the back flow of oil through said 
pipe when the respective chamber 21 is under 
high pressure. 
A pipe connection 68 extends from an 

annular groove 69 formed in the head of 
piston casing 34 and is connected at its 
lower end to the lower end of a vertically 
disposed pipe 70 which is connected near 
its lower end to oil chamber 20 by a pipe 71. 
A check valve 2 interposed in pipe 71 pre 
vents the flow of oil from Said chamber into 
pipe 70. Pipe connections 73 are connected 
at their upper ends to air cylinders 35 and 
their lower ends are connected to pipes 70 
at points arranged above the level of oil in 
the outer oil chamber 20. Thus any oil 
which may have found its way in air cylin 
del's 35 is drained through pipes 3 into 
pipes 70. 
In order to prevent air from being con 

veyed to the chamber 20, pipes 73 are con 
nected to pipes 70 above the level of oil in 
said chamber and the upper end of pipe 70 
is open to the atmosphere preferably being 
closed by a perforated cap 74 so that any 
air entering through pipes 73 will be dis 
charged through the open upper end of pipe 
0. The lower ends of members 19 are 

closed by plugs 75 screw-seated therein and 
Screw-lugs 76 close openings formed in the 
side walls of said members in alignment with 
pistons 24. Similar screw-plugs 77 close 
openings in the upper ends of members 19. 

Pistons 24 are provided in their outer 
ends with longitudinal bores (8, the inner 
ends of which, when said pistons occupy 'e- 
tracted positions, communicate with oil 
chamber 20. The outer end of each bore 
opens into the respective pressure chamber 
21 and is normally or during the compres 
sion stroke of the piston closed by a spring 
pressed ball 79 as shown in Figure 9. Dur 
ing the inward or expansion stroke of the 

amount of oil is permitted to pass from the 
oil chamber 20 to the respective pressure 
chamber 21. This pressure chambers 21 
are automatically kept supplied with the 
proper amount of oil at all times. 
The inner ends of bushings 18 terminate 

in oil chamber 20 and are slightly larger 
in diameter than pistons 24 so as to form 
a circular chamber 80. This chamber dur 
ing the expansion stroke of the piston is 
filled with oil and upon the compression 
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stroke of said piston, an annular shoulder 
S1, formed on said piston, first closes the 
open end of said circular chamber, and then 
forces the oil contained therein through a 
bore 82 formed longitudinally in the inner 
end of said piston to the inner periphery of 
ring 25. The outer periphery of floating 
member 26 is provided with a circumferen 
tially disposed groove or recess 83, the area 
of which is preferably equal to the area of 
piston 24 and the oil passes from bore 82 
into said groove and lubricates the inner 
face of ling 25. A portion of the oil passes 
from recess 83 through a bore 84 to the con 
cave faces of slot 27 and the bearing faces 
of block 28 which latter are provided with 
suitable recesses 85 for receiving the oil and 
are of substantially the same areas as the 
areas of pistons 24. 
The Slirplus oil is collected in the inher 

chamber 32 and is partially discharged or 
thrown outwardly by the paddle 86 formed 
on the periphery of the rotating ci'ank disk 
15 into the Outer oil channber 20. 
In the modified form shown in Figure 18 

the oil pressure member's 87 converge up 
Yardly and formed integral with the upper 
ends thereof is an air cylinder casing 88 
having air compression chambers 89 at its 
opposite ends, each of which is provided 
with suitable valve means 90. Operating in 
these chambers are pistons 91 to which are 
connected high pressure pistons 92. These 
high pressure pistons operate in high pres 
sire chambers 93, the inner ends of which 
communicate with pressure chambers in 
nehbers 8 and their outer ends terminate 
slot of air chambers 89. Pistons 92 are 
interconnected by rod 94 and air compres 
sion chambers S9 are connected by a by-pass 
95. Thus, when low pressure piston 96 en 
ter's the lower end of member 87, pressure 
is transmitted through the oil contained 
therein against the inner end of piston 92 
in chamber 93 causing said piston to move 
outwardly thereby operating piston 91 of 
the air compression chamber 89. The com 
pressed air is discharged through Outlet 
pipe 97 while fresh air is admitted to the 
inlet pipe 98, both located in the head of 
each air compression chamber in which are 
; so located valve means 90. 

Figures 16 and 17 show the outer end of 
intet pipe 47 provided with a scoop 47' 
which terminates adjacent to the inner pe 
riphery of a rim 13 of pulley 13. As the 
illey revolves, the air is forced outwardly 

by the radial fan blades or spokes 13 
against the rim 13. This rim has formed 
integral there with inwardly presented cir 
cular flanges 13° and 13, respectively, 
which, together with rim 13 form an air 
pocket and trap the ail' so that it readily 
enters the inlet pipe 47 through scoop 47. 
The , floating member 26 permits the 
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changing of the angular position of slot 27 
whereby the speed of pistons 24 is retarded 
during the compression stroke in proportion 
with the increase in pressure or load en 
countered by the piston. The curved sides 
of blocks 64 are designed to cooperate with 
the springs 58 not only to prevent excessive 
rotative movement of member 26 but also 
to form a gradual substantially rigid oper 
ative connection between the feeding means 
and the piston carrying ring 25 after the 
slot 27 has assumed its extreme position. 
The provision of two sets of hydraulic 

pistons, one set of which is operable by the 
hydraulic pressure created in the respective 
pressure chambers by the other or primary 
set, permits the secondary set to be of 
smaller cross section relative to the primary 
set so that said secondary pistons receive 
a longer stroke as compared with the pli 
Inary pistons. This difference in the oper 
a ting strokes of the primary and Secondary 
pistols causes the air compression or low 
I'essit'e pistons to have a comparatively 

long stroke and by virtue of the flexible con 
nection between shaft 14 and ling 25, said 
air compressing pistons are operable at va 
liable speed, the action of the pistons being 
retarded approximately during the last half 
of the compression stroke. The operation 
of pistons 24 whereby the latter alternately 
enter their respective chambers 21 produces 
undulating motion of the liquid contained 
therein, which motion or pressule acts upon 
secondary or long stroke pistons, causing 
the same to operate in unison with the pri 
may pistons. 

Oil passages 82 are designed to deliver 
oil to the bearing faces of the parts in 
volved and serve to not only lublicate said 
bearing faces but also to transmit the pres 
sure from pistons 24 to the oil contained in 
recesses 83 and 85 and through them the 
pressure is transmitted to the oil between 
the ling 25 and floating member 26 and 
block 28, which parts coinulinicate with and 
are supplied with oil from the respective 
recesses. Thus the pressure is distributed to 
the various parts of the floating member 
and ring 26 by means of the oil and said 
operating parts are thereby relieved from 
undue strains which would lesult, in neven 
of excessive wear of the bearing faces (f 
said parts. 
I claim: 
1. An air compressOl' comprising a pri 

mary piston, means for actuating said pis 
ton, operative connections in said nealls 
for automatically varying the speed of said 
piston during each stroke, a pressure chann 
ber adapted to be wholly filled with liquid, 
said liquid being arranged to be placed un 
der pressure by said piston, a secondary 
piston operating in said pressure chamber 
and adapted to be actuated by said, liquid, 

SO 

S 5 

() 

OO 

(5 

( 

O 

13 



10 

15 

25 

30 

35 

40 

55 

60 

1,578,571. 

an air compression chamber, an air piston 
operating in said chamber and intercon 
nected to said secondary piston, and valves 
for said air compression chamber. . 

2. In an air compressor, a rotatable mem 
ber, a crank pin callied thereby, a bearing 
block for said pin, a ling, a reciprocating 
piston fixed thereto, and a floating member 
arranged in said ring and having a partial 
rotative movement, relative thereto, said 
floating member being provided with an an 
gularly disposed slot in which is slidably 
mounted said bearing block whereby the 
speed of the piston is varied by virtue of the 
partial rotary movement of Said floating 
member. 

3. In a device of the class described a 
driving means, a crank pin operable thereby, 
a bearing block for said pin, a floating mem 
ber having a diametrical slot formed there 
in, said slot being angularly disposed rela 
tive to said piston and adapted to slidably 
receive said bearing block, and a ring en 
circling said floating member and having 
secured thereto one end of said piston, said 
floating member being adapted to partially 
rotate under the pressure exerted upon it 
by said bearing block thus changing the 
angle of said slot and varying the speed of 
said piston. . 

4. In a device of the class described, a 
driving means, a crank pin operable there 
by, a bearing block for said pin a floating 
member having a diametrical slot formed 
therein, said slot being angularly disposed 
relative to said piston and adapted to slid 
ably receive said bearing block, a ring en 
circling said floating member and lhaving 
secured thereto one end of said piston, said 
floating member being adapted to partially 
rotate under the pressure exerted upon it 
by said bearing block thus changing the 
angle of said slot and varying the speed of 
said piston, and flexible operative connec 
tions between said ring and said floating 
member. w 

5. In a device of the class described, a 
driving means, a crank pin operable there 
by, a bearing block for said pin, a floating 
member having a diametrical slot formed 
therein, said slot being angularly disposed 
relative to said piston and adapted to slid 
ably receive said bearing block, a ling en 
circling said floating member and having 
secured thereto one end of said piston, said 
floating member being adapted to partially 
rotate under the pressure exerted upon it 
by said bearing block thus changing the 
angle of said slot and varying the speed of 
said piston, and resilient means operatively 
interposed between said ring and the float 
ing member and adapted to restore the float 
ing member to its normal position. 

6. An air compressor comprising a pair 

bers. 

5 

of fluid pressure chambers, means operable 
at variable speed for placing said chambers 
under pressure, a pair of oppositely dis 
posed reciprocating pistons adapted to be 
operable by the fluid pressure created in said 
chambers, air compression chambers, pis 
tons operating in said chambers and ac 
tuated by said fluid pressure pistons, and 
valve means for said air compression cham 

7. An air compressor comprising a hous 
ing, a pair of tubular members adapted to 
contain liquid and connected at their lower 
ends to said housing, a pair of oppositely 
disposed pistons arranged in said housing 
and adapted to have their outer ends enter 
the respective tubular members, means in 
said housing for reciprocating said pistons, 
tubular casings fixed to the upper ends of 
said tubular members, interconnected pis 
tons mounted in Said casings and adapted to 
enter said tubular members and be actuated by the liquid displaced by the first men 
tioned pistons, air compression chambers lo 
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cated adjacent to Said tubular casings, pis 
tons operating in said cylinders and actu 
ated by said liquid controlled pistons, and 
valve means arranged between the inner 
ends of said compression chambers. 

8. An air compressor comprising a hous 
ing, a pair of tubular members adapted to 
be wholly filled with oil and connected at 

90 

95 

their lower ends to said housing, a pair of oppositely disposed primary pistons ar 
ranged 

lar nienbers and displace the oil contained 
ged in said housing adapted to have 

their outer ends enter the respective tubu i00 

therein, means in said housing for recipro 
cating said pistons, tubular casings fixed to 
the upper ends of said tubular members, Secondary pistons arranged in said casings, 
and operable by the displaced oil, air com 
pression means actuated by said secondary 
pistons, and means in said primary pistons 
for admitting oil from said tubular members 
to said housing during the compression 
strokes of said pistons. 

9. An air compressor comprising a hous 
ing, a pair of tubular members adapted to 
be wholly filled with oil and connected at 
their lower ends to said housing, a pair of 
oppositely disposed primary pistons ar 
'anged in said housing adapted to have their 
outer ends enter the respective tubular mem 
be's and displace the oil contained therein, 
means in said housing for reciprocating said 
pistons, tubular casings fixed to the upper 
ends of said tubular members, secondary pis 
tons arranged in said casings and operable 
by the displaced oil, air compression means 
actuated by said secondary pistons, means 
in said primary pistons for admitting oil 
from said tubular members to said housing 
during the compression strokes of said pis 
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tons, and check valves in said means for 
closing the passage during the expansion 
strokes of the pistons. 

10. An air compressor comprising a hous 
ing, a pair of tubular members connected at 
their lower ends to said housing and 
adapted to be wholly filled with oil, a pair 
of oppositely disposed primary pistons ar 
ranged in said housing and adapted to enter 
the respective tubular members and dis 
place the oil contained therein, means in 
said housing for reciprocating said pistons, 
casings fixed to the upper ends of said tu 
bular members, secondary pistons operating 
in said casings and designed to be actuated 
by the displaced oil, air compression means 
operated by said secondary pistons, each of 
said piston casings being provided with an 
annular inwardly presented groove encil 
cling the piston, and a pipe connection lead 
ing from each of said annular grooves to 
the tubular member on the opposite side 
whereby oil which enters said casing from 
the respective tubular member when the lat 
ter is under high pressure is collected in Said 
groove and conveyed by Said pipe connec 
tion to the opposite or low pressure tubular 
member. 

11. An air compressor comprising a hous 
ing, a pair of tubular members connected 
at their lower ends to said housing and de 
signed to be wholly filled with oil, a pair of 
oppositely disposed primary pistons ar 
ranged in said housing and adapted to have 
their outer ends enter said tubular members 
and displace the oil contained therein, means 
in said housing for reciprocating said pis 
tons, tubular casings fixed to the upper ends 
of said tubular members, secondary pistons 
mounted in said casings and adapted to en 
ter said tubular members and be actuated by the displaced oil, air compression cylinders, 
pistons arranged in said cylinders and oper 
able by said secondary pistons, valve means 
arranged between the inner ends of Said air 
compression cylinders, and a pipe connec 
tion between the outer or dead end of each 
cylindor and said housing for returning the 
oil from the cylinder to the oil chamber in 
said housing. 

12. An air compressor comprising a hous 
ing, a pair of tubular members connected at 
their lower ends to said housing and de 
signed to be wholly filled with oil, a pair of 
oppositely disposed primary pistons ar 
ranged in said housing and adapted to have 
their outer ends enter said tubular members 
and displace the oil contained therein, means 
in said housing for reciprocating said pis 
tons, tubular casings fixed to the upper ends 
of said tubular members, secondary pistons 
mounted in said casings and adapted to en 
ter said tubular members and be actuated 
by the displaced oil, air compression cylin 
ders, pistons arranged in said cylinders and 
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operable by said secondary listons, valve 
means arranged between the inner ends of 
said air compression cylinders, a pipe con 
nection between the outer or dead end of 
each cylinder and said housing for return- i. 
ing the oil from the cylinder to the oil 
chamber in said housing, and a by-pass con 
nection between the outer ends of said air 
compression cylinders. 

13. An air compressor comprising a hous 
ing, a pair of tubular members connected at 
their lower ends to said housing and de 
signed to be wholly filled with oil, a pair of 
oppositely disposed primary pistons ar 
anged in said housing and adapted to have 

their outer ends enter said tubular members 
and displace the oil contained therein, means 
in said housing for reciprocating said pis 
tons, tubular casings fixed to the upper ends 
of Said tubular members, secondary pistons 
mounted in Said casings and adapted to en 
tei' said tubular members and be actuated by 
the displaced oil, air compression cylinder's, 
pistons arranged in said cylinders and op 
el'able by said secondary pistons, valve 
means arranged between the inner ends of 
Said air compression cylinde's, and a pipe 
connection connected to each piston casing 
at a point immediately adjacent to the air 
cylinder and connected to said housing at a 
point below the level of the oil contained 
therein. 

14. An air compressor comprising a hous 
ing, a pair of tubular members connected at 
their lower ends to said housing and de 
signed to be wholly filled with oil, a pair of 
oppositely disposed primary pistons ar 
ranged in said housing and adapted to have 
their outer ends enter said tubular members 
and displace the oil contained therein, means 
in said housing for reciprocating said pis 
tons, tubular casings fixed to the upper ends 
of Said tubular members, secondary pistons 
mounted in said casings and adapted to en 
tel' said tubular members and be actuated 
by the displaced oil, air compression cylin 
der's, pistons arranged in said cylinders and 
operable by said secondary pistons, valve 
Inneans arranged between the inner ends of 
Said air compression cylinders, and a manu 
ally controlled by-pass connection between 
the upper ends of said tubular members. 

15. In an air compressor, a revoluble mem 
ber, a crank pin carried thereby, a circular 
floating member provided with an angularly 
disposed slot, a block slidably arranged in 
said slot and forming a bearing for said 
crank pin, a ling loosely arranged on said 
floating member, and reciprocating pistons 
carried by said ring. 

16. An air compressor comprising driving 
means, a primary piston, a flexible operative 
connection therebetween for retarding the 
speed of said piston, a pressure chamber 
wholly filled with liquid and having the 
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compression end of said piston operating 
therein whereby the liquid contained therein 
receives undulating motion, a secondary pis 
ton in communication with said pressure 
chamber and adapted to be actuated by the 
undulating pressure created in said chamber 
by said liquid, and air compressing means 
operable by said secondary piston. 

17. In an air compressor, a housing pro 
vided with an oil chamber, actuating means, 
a ling arranged in said housing, a floating 
member movably mounted in said ring and 
having an angularly disposed slot, a block 
connected to said driving means and slid 
ably arranged in Said slot, a piston arranged 
on said ring and provided with a longitudi 
inally disposed bole, one end of which com 
municates with suitable recesses formed in 
the bearing faces of said floating member 
and said block, and a bearing for said piston 
and having a tubular extension with which 
the opposite end of said bore is adapted to 
communicate, said tubular extension being 
adapted to receive oil which is then dis 
charged therefrom under pressure through 

7 

said bore to said oil recesses, thereby placing 
the oil contained between the bearing faces 
of Said ring and said floating 
the block under pressure. 

18. In an air compressor, the combination 
with the inlet port thereof, of a rotating 
wheei, an inlet pipe connected at one end to 
said inlet port and having its opposite end 
terminating adjacent to the inner periphery 
of said wheel whereby the air impinging on 
said ring is drawn into said inlet pipe. 

19. In an air compressor, the combination 
with the inlet port thereof, of a fly wheel, an 
inlet pipe connected to said inlet port and 
terminating adjacent to said wheel, a Scoop 
arranged on the end of said inlet pipe and 
ladially disposed relative to the inner pe 
liphery of said fly wheel, said fly wheel be 
ing provided with inwardly presented circu 
lar flanges whereby the air centrifugally 
forced against said ring is forced through 
said scoop into said inlet pipe. 
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In testimony whereof I hereunto affix my 
signature this 13th day of July, 1922. 

- JOHN O. CARREY. 


