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' UNITED STATES PATENT OFFICE.

 FREDERICK W. PARSONS, OF TARRYTOWN, NEW YORK, ASSIGNOR TO INGERSOLL-RAND

COMPANY, OF NEW YORK, N. Y. -
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' No. 808,389.

Specification of Letters Patent.

Pa,t'ented-Sept; 8, 1908.

Application filed January 7, 1905, _Serial No. 240,018.

To all whom it may concern: |
- Be 1t known that 1, FrRepERICK W. PAR-

SONS, & citizen of the United States, residing
“at Tarrytown, in the county of Westchester

and State of New York, have invented cer-
tain new and useful Improvements in Air-

~ spectiication.
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The object of this invention is to utilize an
engine of the rotary reciprocating piston
type for air compressing purposes, and to so
construct the compressor as to attain a large
compressing power in proportion to the cyl-
inder areas and the stroke of the piston.

~ Afurther object is to improve the construc-

tion of this type of engine for the purpose in
view: and a final object is to rovgde means

- for cooling the shaft about which the com-
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pressing cylinders rotate.
I attain my objects by means of the ar-
rangement and construction of .the com-
ressor as illustrated in the accompanying
rawings, in which— | o

Figure 1 represents an exterior side eleva-

tion of & compressor embodying my 1mpyove-

ments; Fig. 2, a section of the same oh the

line e—a in Fig. 1; Fig. 3, a side view of the
running parts of the compressor removed
from the casing, with parts shown in medial

transverse section, and with one of the side

frames removed; Fig. 4, a side view of the

_cylinder and side frame bearings, which are

formed in one piece; Fig. 5 an end view of the

same; Higs. 6, 7, and 8, transverse sections
;eS£ectively on the lines b—b, c—e¢, and d—d,
1n

1g. 4; Fig. 9, a sectional view, on line e—e

- m Fig. 10, of the casing head and bearings,

40

showing the circulating passages for the cool-

ing fluid; and Fig. 10, a side elevation of a

portion of the casing head, showing the suc-
tion and discharge openings, and the inlet

~ and outlet for the cooling fluid.. |

~.Lake numerals 'demgna_m_-"l__ike;_.p&'ll'ts in_the
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several views. - ..~~~ 7
~ The casing for the compressor consists of a

~cylindrical shell, 1, provided with feet for at-

taching it to a supporting base. The casing

‘at one-side is closed by a head 2, and at the

top i1s provided with a removabfe' cap 3, by
which oil may be introduced into the casing,

observation port holes being provided at the -
lower side of the casing, at 4, through which
‘the level and condition of the oil may be as-

certained. .  The air is drawn into the com-
pressor through the suction pipe 5, and dis-

the 'ushin%
‘bring the first ha

| charged through the pipe 6, said discharge

Eipe for.convenience 1n assembling the parts,
eing screwed, into a coupling piece 7, which
is secured in place by means of stud-bolts 10
and 11. The circulating pipes for the cool-

‘ing fluid are indicated at 8 and 9.
Compressors, of which the following is a |

60 "

On the inside of the casing head, is a boss -

12, against which 1s fastened the side frame-

bearing 13, by means of the three stud-bolts
10, one of these stud-bolts being made longer
than the others, and utilized for securing the
pipe coupling 7 1n place. Projecting from
the bearing 13 is the eccentric cylinder bear-

60

ing 14, at the other end of which is attached

the smaller side frame bearing 15; these

side frame and cylinder bea_,rings%eing in one

%iece, as shown more clearly 1n Figs. 4 to 9.
Jpon the bearings 13 and 15 are mounted
the side frames 16 and 17, the hubs on these
side frames being lined with bronze bushings
where they are journaled on the bearings.
The side frame 17 is provided with a groj ect-
tion on its hub 19, which 1s journale

casing head and has a squared socket to re-
ceive the end of the driving shaft 20, which

. F&sses through an oil collecting chamber 21
| formed in the casing head, in order that oil

working its way through the bearing for the
Ero'ectwn 19, will be caught and conducted
ack into the main casing. - -

- Mounted upon the cylinder bearing_H , 8T8

four cylinders 22, which radiate from a cen-

tral hub. Thishub is provided with a bronze

bushing which is shightly tapered on its out-
side perimeter, so as to be forced into rigid

gngagement with the tapered bore of the cyl-
in
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er hub; and, in order to assemble the

parts upon the cylinder bearing, the bushing

40 is split longitudinally. - The cylinder hub -

is bored out to a diameter which will permit

which, one-half of the bushing is slipped into

place on the side of the cylinder bearing

away from the bearing 15, the other half o

ders have eenﬁwen a half turn, so as to

the bearing 15. After the bushing has been

inserted in the bore of the cylinder hub, and

the ports through the bushing are brought
into alinement with the ports leading into
the cylinders, the bushing will be pressed

into place and secured by suitable means

firom turning movement with relation to the

-

15; after

being inserted after the cylin--
of the bushing in line'with-

95

it to be slipped onto the cylinder bearing
over the small side frame bearin

100
105

110



-

hub. “When the cylinders are in motion the
bearing 15 will also prevent the longitudinal
displacement of the bushing by reason of its
projection at one side of the cylinder bearing.
Preferably I provide the compressor wit

four cylinders, thereby attaining a total
“compression area large in comparison to the
- cylinder diameters. The cylinders are pro-
vided with pistons 23 of the bucket type,
10 said pistons Eeing coupled to the side fraines
16 and 17 by means of the oscillating con-
necting rods 24, said rods being pivoted upon
the pins 25 by which the side frames are fas-

- tened together. At one side of each of the |
- 15

cylinders is & bracket 29 which is bored to
receive the arbor 26, at each end of which are
cranks 27 provided with crank pins 28,
which latter are journaled 1in bearing boxes
30 formed in each of the side frames 16 and
17. The bearings for the arbors 26 and
crank pins 28 are provided with bronze
bushings, as are also the eyes of the connect-

20

ing rods 24. The crank connections may be

omitted from two adjacent cylinders out of
‘the four, 1f desired. |

When the side frames are rotated by
means of the shaft 20, the joint action of the

25

~cranks 27 and the piston connections 24 with
the side frames will cause the cylinders to be

rotated about the crank pin 14 and the pis-
tons to be reciprocated within the cylinder.
This arrangement of rotating cylinders and
reciprocating pistons has been employed
heretofore in steam and compressed air en-
gines and nothing, therefore, is claimed by
me as novel in the general features of con-

30

1

struction. |
- The air 18 drawn into the cylinders from

the suction pipe 5, by way of the passage 31,

40 which runs at an incline from the suction
o Elpe Joint in the casing head,. through the
boss 12, to register with the passage 33 lead-

ing through the bearing 13 and cylinder bear-
ing 14 to the large suction port 32. The dis-
. 45 charge takes place by way of & narrow port
.- 36 In the cylinder bearing, which opens into

with.the circu

808,389

Fort 32. From this point, as thé pistons are
orced inward, the air will be compressed

until the cylinder ports are brought into

register with the discharge port 36, which is
so located with reference to the suction port

that the pistons will be near the end of their
in strokes, when the cylinder ports are

opened to the discharge. The air contained

in the cylinders will therefore be at full com-
pression when the discharge port is reached.

The compression of the air within the cyl-
inders will of necessity develop heat to a
considerable degree, thereby causing the
bearing of the cylinders to bind and cut un-

| less some provision is made to reduce the

temperature at this point.

For this purpose
I i

rovide a circulation of a cooling

through the cylinder bearing. This circula-
tion 1s &ccom;;lished by passages connecting
ating pipes 8 and 9 as follows.

| Uidr'
| (which may be water, or air, or other fiuid,)
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A chamber 42 in the boss 12 communicates

with the pipe 8 by way of the inlet 41, which
is screw-threaded to receive the nipple con-
nection from the elbow attached to pipe 8.

The chamber 42 passes around the center of

the boss, as indicated by the broken lines in

Fig. 10, and communicates with the passage

43 drilled through the bearings 13 and 14,

said passage 43 being in communication with
a return passage 44, by way of the passages

45 and 46, the passage 46 consisting of a large
bore drilled in from the end of the shaft
and closed by a plu%l
ing drilled diagonally mto the passage 43,

47: the passage 45 be- .

90
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| through the large bore 46. The passage 44 -

- the discharge passage 35, running out from.

the cylinder bearing and through the bearing
13 to the mnclined passage 34 in the boss 12,

" 50 and finally passes out through the discharge.

- pipe 6. R | o
- In operation, the cylinders will be rotated
from right to left, as viewed in Fig. 3, the air
being drawn freely into them through the
55 large port 32, while the pistons are passing
from their inner to their outer positions in
the cylinders. For instance, in Fig. 3, the
piston in the upper cylinder is shown at the
~ end of its inward stroke, and ready to begin

" 60 its out stroke, with the cylinder port about

~ to be opened to the port-32. - The piston in
~..-._the left hand cylinder is about at mid stroke

outward, and the piston in the lower cylinder -

registers with the inclined passage 48 in the
boss 12, and is terminated by a screw-thread-
ed opening 49 to receive the nipple connec-
tion for the pipe 9. By this means a circula-
tion in either direction may be maintained

bearing disk, thereby maintaining the bear-
ing for the cylinders in a condition suffi-

ciently cool to provide for the free running of

the compressor.

cured rigidly in place by means. of the stud-

bolts 10, which are screwed into the sockets

105

through. the cylinder bearing and the main |

110

- The bearing 13 is centered upon thé_boss' .
12 by means of the dowel pin 39, and 18 se-

115

37, (see Fig. 5.), the dowel pin 39 being in-

serted in the central socket 38.

~ The casing is made oil tight, and a quan- '

tity of oil is maintained therein, which, as the
compressor is rotated, is whirled about with
the compressor, thereby causing all bearings

to be cm:lt,in.uouslyr lubricated. The com-

‘pressor may be driven by an-electric motor

in direct connection with the shaft 20, or it
may be driven by power through pulleys at-
tached to said shaft. A compressor so con-
structed will be especially adapted, owing to

120
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1its size and power, for use in connection with-

‘the air brake systems of electric cars, and

is at the end of its outward stroke, with the - syste “electr - |
in this connection that it has 130

65 cylinder port about to be cut off from the | it is for use



heen especially designed, -a}_'lt‘ho-ugh I do not |

restrict myself to such use or a,%P]ica,tion.
In fact, the improvements in the cylinder and
- gide frame bearings and connections, as

5 herein described may be applied to advan-.

tage in compressed air engines, such as are
- used for the motors in portable tools, such as
~ drills, hoists and the hike. The compressor
- as herein shown may be converted into a mo-
.10 tor by simply admitting compressed air to 1§
through the pipe 6 and reversing the direc-
tion of flow through the bearings and cylin-
.- der ports. -

. ‘Having thus described my improved com-

15 pressor, what I claim as my invention and
desire to secure by Letters Patent 1s—

1. The combination, with the side frames

and cylinders haviig Interconnections

- whereby rotary motion is imparted from one

20 to the other, of a cylinder bearing having

- eccentric bearings for the side frames at each

end, a hub, from which the cylinders radiate,

having a bore sufficiently large to permit of

. its being slipped into place on the cyhnder

25 bearing over one of the end bearings, and a

split bushing adapted to be inserted in said

bore after the hub is in place. -

2. -The combination, with the side frames

and cylinders having . interconnections

30 whereby rotary motion is imparted from one

~ to the other, of a cylinder hearing having

eccentric bearings for the side frames at each

- end, one of sald end bearings being of smaller

~ diameter than the other, a hub, from which

35 the cylinders radiate, having a tapered bore

of a diameter sufficiently large to permit of |

its being passed over the smaller bearing to
its place on the cylinder bearing, and a ta-
- pered split bushing adapted to be inserted in
¢~ said bore after the hub is in place.

808,38¢ - - - ' 2 3

3. The combination, with a pair of side

sitioned at each end of a stationary bearing,
of a plurality of cylinders journaled upon
said stationary bearing, pistons in the cyhn-
ders coupled to the side frames, arborg
mounted in transverse bearings at the outer
ends of the cylinders, cranks at each end of

' said arbors having pins journaled in boxes

‘on the side frames, and ports and passages

leading from the cylinders to and through

the stationary bearing.

frames rotating upon eccentric bearings po-

45
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4. The combination of & plurality of cyl-

inders mounted to rotate upon a stationary
bearing, pistons in the cylinders, side frames
mounted to rotate upon bearings eccentric

to and at each end of the stationary bearing,

cranks and pitmen connecting the-cylinders
and pistons respectively to the side frames,
and inlet and outlet ports and passages in the
stationary bearing with which ports in the
cylinder register as the cylinders rotate.

55
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5. The combination of a plurality of cyl-

inders mounted to rotate upon a stationary
bearing, pistons in the cylinders, side frames
mounted to rotate upon bearings eccentric

65

to and at each end of the stationary bearing,

flexible connections between the cylhnders
and pistons and the side frames, a shait at-
tached to one of the side frames concentric
with the side frame bearings, and inlet and
outlet ports and passages in the stationary
bearing with which ports in the cylinders
register as the cylinders rotate. o
%_u testimony whereof I have affixed my
signature, in presence of two witnesses,
| FREDERICK W. PARSONS.
Witnesses:
M. E. VERBECK,
A. S. Diven.
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