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To a/ZZ whom it may concern: 
Be it known that I, JAMEs DANtEL MOKIN 

NON, of Portland, in the county of Mult 
nomah and State of Oregon, have invented a 
new and Improved Air-Compressor, of which 
the following is a full, clear, and exact descrip 
tion. . 

This invention is an air-compressor of that 
class in which a number of air-cylinders are 
arranged around a shaft and operated by 
means driven from the shaft. 
The specification is the disclosure of one 

t'orm of my inventiomwhile the claims define 
the actual scope of the conception. 
Reference is to be had to the accompanying 

drawings, forming a part of this specification, 
in which similar characters of reference indi 
cate corresponding parts in all the figures. 
Figure 1 is a side elevation of my invention. 

Fig. 2 is an exterior view of one of the com 
pressor-cylinders and its immediately-coact 
ing parts. Fig. 3 is a sectional view of the 
cylinder. Fig. 4 is a detail section on the 
line 4 4 of Fig. 2. Fig. 5 is a fragmentary 
section showing the wheels for operating the 
compressor-cylinders, and Fig. 6 is a detail 
section of the piston-operating arm and of a 
fragment of the wheel that engages the same. 

Fig..1 shows one side of the frame of the 
invention, the construction shown in Fig. 1 
being duplicated at each side of the machine. 
Each side ofthe frame consists in a base-rail 
7, on the middle portion of which two stand 
ards 8 and 9 run upwardly and inwardly to 
ward each other. The upper end ot the 
standard 8 is secured to the standard 9 at-a 
point near the upper end of the standard 9, 
and the upper end of the standard 9 is seat 
ed between the joined upper ends of two 
standards 10. The standards l0 are respec 
tively rested on the end portions of the base 
rail 7 and run upwardly and inwardly. Se 
cured rigidly between the standards 8 and 9 
is a bearing-plate 11, the bearing-plates 11 of 
each side portion of the frame carrying a shaft 
12, on which mechanism, to be hereinafter de 
scribed, is fixed. 
Fixed to the inner side of each bearing 

` plate 11 is a disk 13, and each disk hasbölted 
50 thereto arms 14, 23, 24, 25, 26, 27, 28, 29, and 30. ~ 

These arms run out radially at equidistant 
points from each other. The outer ends of 

said arms, at each side of the frame, are joined 
to each other by braces 15, 16, 17, 18, 19, 20, 
21 ,and 22. The brace 15 has its left-hand end 
bolted to the outer end of the arm 14 and also 
to the standard 9. The right-hand end of 
the brace 15 is bolted to the outer end of the 
arm 23. The parts 23 and 15 are also bolted to 
a strut 3l, standin g approximately vertically 
on the right-hand standard 10. The brace 16 
Vis bolted to the outer end of the arm 23 and 
the outer end of the arm 24. The brace 17 is 
bolted to the outer end of the arm 24 and to 
the outer end of the arm 25. The connection 
between the parts 16, 24, and 17 is also con 
nected to a strut 32, standing on the right-hand 
standard 10 and projecting approximately 
vertically. The lower end of the brace 17 is 
attached to the lower end of the arm 25. 
The oute'r end of the arm 25 is also connect 
ed with a rod 33, running inward to the right 
hand standard 10. The brace 18 has its up 
per end connected to the outer end of the arm 
25 and its lower end connected to the lower 
end of the arm 26, and the lower end of the 
arm 26 is connected to the base-rail 7. The 
lower end of the arm 27 is connected to the 
base-rail 7. The base-rail 7 at each side v.of 
the machine serves to hold together the cor 
responding arms 26 27, thus avoiding the 
necessity of an additional brace, though one 
maybe used, if desired. The lower end of the 
brace 19 is attached to the lower end of the 
arm 27.. The upper end of the brace 19 is 
connected by a rod 34 with the left-hand 
standard 10. The upper end ofthe brace 19 
is also connected to the lower end of the arm 
28. The brace 20 is att-ached to the outer end 
of the arm 28 and also to the outer end ofthe 
arm 29. At the point of connection between 
the parts 2O and 29 a strut 35 is also attached. 
The strut 35 stands on the left-hand standard 
10. The brace 21 is attached to the outer end 
of thearrn 29 and to the outerend of the arm 
30. A strut 88 is connected to the outer end 
of the arm 30 and stands on the left-hand 
standard 10, and, finally, the brace 22 is at 
tached to the outer end of the arm 30 and to 
the left-hand end of the brace 15, as well as 
to the standard 9 and to the outer end of the 
arm 14, by the same means which connects the 
brace 15 with the brace 22. 
The intermediate portions of the arms 14, 
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23, 24, 25, 26, 27, 28, 29, and 30 arebraccd to 
each other by means of braces 36, 37, 38, 39, 
40, 41, 42, 43, and 44. The radial arms of 
each side frame are respectively in transverse 
alinement with each other, and each pair of 
transversely-alined arms carry a shaft 45 by 
means of bearings on each of said radial arms, 
which bearings each consist in clips 46, em 
bracing the shafts and pressing them against 
set-screws 47, both clips and set-screws being 
respectively carried in lugs 48, projecting out 
ward from the faces of the radial arms. The 
brace 36 has its ends held, respectively, by the 
shafts 45 on the arms 14 and 23. The brace 
36 is also fixed to brackets 49 and 50, respec 
tively secured to the standard 10 and to the 
standard 9. The brace 37 has its upper end 
held by the shaft 45 on the arm 23 and its 
lower end held by the shaft 45 on the arm 24. 
The brace 37 is also held by brackets 51 and 
78, carried on the standard 10. The brace 38 
has its upper end held by the shaft 45 on the 
arm 24 and its lower end held by the shaft 45 
on the arm 25. The brace 38 is also held by 
brackets 52 and 79, projecting, respectively, 
from the right-hand standard lO and from a 
strut 53,1'unning diagonally between the right 
hand standard 10 and the standard 9. The 
brace 39 has its upper end held by the shaft 
45 of the arm 25 and its lowerend held by the 
shaft 45 of the arm 26. The brace 39 is also 
held by brackets 54 and 80, projecting from 
the strut 53. The brace 40 has its right-hand 
end held by the shaft 45 of the arm 26 and its 
left-hand end held by the shaft 45 of the arm 
27. The brace 40 is also held by brackets 
55 and 81, respectively, projecting from the 
standards 8 and 9. The brace 41 hasits ends 
respectively held by the shafts 45 of the arms 
27 and 28 and has its right-hand end bolted to 
the standard 8 in addition. The brace 41 is 
further held by a bracket 56, projecting from a 
strut 57, running between the standard 8 and 
the left-hand standard 10. The brace 42 has 
its ends respectively held bythe shafts 45 of 
the arms 28 and 29 and is also held by brackets 
58 and 76, respectively, projecting from the 
strut 57 and from the left-hand standard 10. 
The brace 43 has its ends respectively held by 
the shafts 45 of the arms 29 and 30 and is also 
held by brackets 59 and 77, carried on the 
left-hand standard 10. Finally the brace 44 
has its left-hand end held by the shaft 45 of 
the arm 30 and its right-hand end held by 

The right-hand 
end of the brace 44 is bolted to the standard 
8, and the left-hand end is strengthened by a 
bracket 60, carried on the left-hand standard 
10. The frame constructed as thus described 
is very rigid and secure and holds the cylin 
ders and the cylinder-operating devices, as 
will now be described. 
For each radial arm there is a compressor 

cylinder. Each compressor-cylinderconsists 
in a cylindrical compression-chamber 61, 
wherein operates a piston 62, attached to a 
rod 63. The rod 63 has rigid connection with 

a cross-head 64. Located at opposite sides 
of each compression-chamber 61 are two cy 
lindrical chambers 65, wherein the plungers 
66 respectively operate. The cylinders or 
chambers 65 are closed at their outer ends by 
screw-plugs 90, adjustable to regulate the ca 
pacities of the cylinders. The plungers 66 
are respectively attached to rods 67, which 
are in turn attached to the circular ends 68 
of the cross-heads 64. The ends 68 of the 
cross-heads 64 run in extensions 69 of the cyl 
inders 65, which form guides for the cross 
heads. The outer end of each compression 
chamber 61 hasa check-valve-controlled air 
inlet opening 70 and a check-valVe-controlled 
air-outlet opening 71. The stems of both 
valves for the openings 70 and 71 at each cyl 
inder are respectively carried in guides 72 
and 73, held on the pipes 74 for carrying od 
the compressed air. The guide 72 is located 
within the pipe 74 and the guide 73 outside 
the same. The extensions 69 of the cylin 
ders 65 have their ends respectively connected 
one to an intermediate portion of each brace 
36, 37, 38, 39, 40, 41, 42, 43, and 44 by means 
of bolts 75. The end of the remaining ex 
tension 69 on each compressor-cylinder is 
attached to a brace of the series 36, 37, 38, 
39, 40, 41, 42, 43, and 44 other than the brace 
to which the companion extension 69 is con 
nected and, respectively, by means of the 
bolts which connect such braces to the brack 
ets 49 51 52 54 55 56 58 59 and to the stand 
ard 8. The compressor-cylinders, in addition 
to the connections described, are further re 
spectively connected to the radial arms 14, 23, 
24, 25, 2e, 27, 2s, 29, and 3o by means of 
bolts 80. . 

Fixed on the shaft 12, between the plates 
13, are two disks 82. The disks 82 jointly 
carry three bearings 83, in which the trun 
nions 84 of the three disks 85 are respec 
tively revolubly mounted. Each disk 85, as 
best shown in Fig. 6, has a concave periph 
ery. Nine links 86 are respectively pivoted 
to swing on the nine shafts 45. The free end 
of each link 86 is connected to a pitman 87, 
respectively pivoted to the cross-heads 64. 
The links 86 are arranged in the same plane, 
which plane is also that occupied by the disks 
85. Consequently as the shaft 12 turns in its 
bearings the disks 85 swing orbitally around 
the shaft 12 and successively engage the links 
86, swinging the links and operating the pis 
tons 62 of the compressor-chambers 61. The 
inner edges of the links 86 are ribbed to con 
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form to the grooves in the peripheries of the . 
disks 85, as shown best in Fig. 6. The move 
ment of the pistons 62 within the respective 
compressor-chamber 61 causes the air to be 
first drawn into the chambers and then ex 
pelled through the pipes 74. The operation 
of the plungers 66 within the cylinders 65 
causes an automatic return of the pistons 62 
and their connected parts when the outstroke 
has been finished, which return is due to the 
compression of the air within the cylinders 65, 
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such cylinders being closed at their outer ends, 
as shown in Fig. 3. The shaft 12 is provided 
at one end with a balance-wheel 88 and at the 
second end with a drive-pulley 89. Slight per 
forations at the inner end of the cylinder 6l 
allow the gradual escape of air from the inner 
ends of the cylinders as the pistons move in 
ward. This produces an air-cushion serving 
to neutralize the actions of the machinery and 
insure a perfectly-balanced operation. 
Having thus described my invention, l 

claim as new and desire to secure by Letters 
Patent 

1. The combination with a frame, of a plu 
rality of air-compressors mounted thereon and 
held in a circular line, each compressor hav 
ing a piston arranged to be separately actu 
ated, a shaft centrally located to said circular 
line, two plates fixed and spaced apart on the 
shaft, and a wheel carried between and ex~ 
tending slightly beyond the plates and mov 
ing with the same to operate the pistons of 
the air-colnpressors independently and suc 
cessively. 

2. The combination with a frame, of a plu 
rality of cylinders arranged circularly there 
on, a revoluble shaft mounted in the frame 
and centrally with reference to the line of 
cylinders, two plates ?xed on the shaft, a 
wheel revolubly mounted between the plates 
and projecting beyond the same, pistons with 
in the cylinders, and means held by the frame 
and in connection with the pistons, such 
means bei-ng successively and independently 
engaged by the wheel  as it turns within the 
plates, whereby to operate the pistons, sub 
stantially as described. ' 

3. The combination of a revoluble shaft, 
two plates fixed thereon, a wheel revolubly 
mounted between the plates and projecting 
beyond the same, a fixed cylinder, a piston 
Working in the cylinder, and a pivoted arm 
the free portion of which is in connection with 
the piston, the said arm being arranged in the 
path of the wheel, so that as the wheel moves 
orbitally around the shaft the wheel will en 
gage with the arm and move the same out 
ward, whereby to operate the piston, substan 
tially as described. 

4. The combination of a revoluble shaft, a 
wheel eccentric to the shaft and carried by 
the shaft so as to move orbitally around the 
shaft, a fixed cylinder, a piston working in 
the cylinder, and a pivoted arm the free por 
tion of which is in connection with the piston, 
and the arm beingin the path of the wheel so 
that as the wheel swings around the shaft 

the wheel will engage the arm and move the 
same ¿outward to operate the piston, substan 
tially as described. « 

5. In an air-compressor, a series of cylin 
ders arranged in an endless line, an arm rig 
idly attached to each cylinder and projecting 
inward to a central point, means for rigidly 
joining the inner ends of the arms, two end 
less lines of braces respectively attached to 
the outer and inner ends of the cylinders and 
to the arms, whereby to rigidly hold the cyl 
inders, and main beams to which the arms and 
braces are attached and by which they are 
supported, substantially as described. 

6. The combination with a shaft and a se 
ries of devices to be operated, of two disks 
secured to said shaft and a series of wheels 
having their journals mounted in the periph 
eral portions of said disks, all the wheels of 
said series of wheels cooperating with eachv 
device of the series of devices to be operated 
and arranged to operate said devices succes 
sively. 

7.~ The combination with a series of cylin 
ders, a piston in each cylinder and a shaft 
mounted intermediate of the cylinders, of a 
series of disks secured to said shaft, a series 
of wheels mounted in the peripheral portions 
of said disks, each of said wheels coöperating 
successively with all the pistons to independ 
ently force each of them outwardly through 
the cylinders. ~ 

S. The combination with a series of cylin 
ders, a plunger in each cylinder and a shaft 
intermediate of said cylinders, of a series of 
pivoted arms connected with the plungers, a 
series of disks secured to said intermediate 
shaft, and a series of wheels disposed between 
said disks and having their journals mounted 
in the peripheral portions thereof,each of said 
wheels adapted to successively move all ofl 
said pivoted arms to operate' the plungers in 
the cylinders. , 

9. The combination with framework and an 
annular series of compressors secured to said 
framework, of a centrally-located driving 
shaft, a series of disks secured to said shaft, 
and a series of Wheels having their journals 
vmounted in the peripheral portions of said 
disks and projecting beyond the same, each 
of said wheels operating to actuate said com“i 
pressors successively and independently. 

JAMES DANIEL MCKINNON. 

Witnesses: 
F. CLARNO, 
ALEX. BERNsTEIN. 
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