No.885,782.  PATENTED APR.25, 1008
R C P DARLINGTON -
~ ROTARY MOTOR. .

o APPLI(}ATION FILED JAN. 20, 1908, L -
e | o SHEETS—SHEET 1.

572 ¢ FIG 1 o e
24 79 \\\\\\ A7 AT 77
\\\ ,//'g; //////////////////////

2
' v/ - /9 '
\ %’l"/’"% AN N ' 7

//i// 7z s 25_ . 5. '
. ‘ 2 T W v

B
\m\§~)\\

Numﬁ ::—; gzl
- \ . \\ 7
N (= g, " '

F'G 24¢2 4/-

/7. \\\\\\

T AT AT 777X r/ é'llllﬂ

..._.............!. ——— e ] ——— —

,..,,,.....,.....,........,,,,r m..&\. ......................,...
o "flﬂﬂ ﬂllllﬂ 277 ”IIIIIJ Illllﬂllllﬂllll / ////1
- 37 R 9 2 ‘@ /. 6

WITNESSES  INVENTOR.




25 ‘ VAN, L o
. - J; &l\i‘ﬁ“%ﬁ-/; ‘ —  sh L {
3/ 5e o ghae / @ oo

~ No.8857%82. . . PATENTED APR. 28, 1908.
~ P.JI DARLINGTON. I
" ROTARY MOTOR.
.~ ° . APPLICATION FILED JAN, 20, 1908. |
B | | - 2 SHEETS—SHEBT 2.

FIG.6

o, j;n:é_g/f  FG.10
Y SN NN A 7~
BR72\\\7 W emem—t T

)
B\ =
- o8 &Wﬁm L

- WITNESSES. 45 | o - INVENT R




. To all_"whom_ it may'-co';ricem}f‘. o
- ‘Beit known that I, PHILiP J. DARLINGTON, -

- through boiler tubes and the like for the pur-
‘pose of driving tools to remove the scale

- pact, simple and cheap of construction, and |
. . .. . |be the case if their meeting edges were
-straight. IR '
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| No.885,782.

s’crﬁtian thereof..

 UNITED STATES PATENT OFFICE. |

' PHILIP J. DARLINGTON, OF PITTSBURG, PENNSYLVANIA.

 _ROTARY MOTOR.

. Specification of Letters Patent. Patented April 28, 1908.

" Application filed January-20, 1908, Serial No, 411,632,

a resident of Pittsburg,

following to be a

Ihis invention relates to motors, and more
particularly to motors arranged to be passed

therefrom, although it may be used for vari-
ous other purposes. =~ -

The particular obj e'_ci';_'_'(:jf theiiﬁ?e_ntid_i_i is to
provide a motor which is capable of operation
y compressed air, which 1s powerful, com-

easily repaired.

hereinafter described and claimed. =~
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Fig. 1; Fig. 3 is a view looking at the inner
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- slot 3 therethrough, which slot  extends |
lengthwise -nearly to the ends of the c¢ylin--
- Said
nt journal
~portion 4 of reduced size and forming a
shoulder 5 with the body portion and having-
an enlarged end portion 6 providing front _ in - unte
' | rear end of the cylinder is a bushing 22 abut-
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- 80

55

In the drawing 1 At
piston which has the central r

drical body portion of the lpiston.
piston i1s provided with the front

and rear shoulders 7 and 8 and being

Pro-
vided with flat faces 9 to receive a holt?ing _
wrench, and having beyond said enlarged !
portion a reduced threaded P[}Jort,mn 10 for

the attachment of a tool. The piston also

has

portion and having an enlarged rear end

1

_ _ 1n the. county of |
Allegheny and State of Pennsylvania, have
invented a new and uséful Improvement in
Rotary Motors; and I do. hereby declare the
full, clear, and exact de-

1th these and other objects in view the.
mventlon COI]SiStS_' in the | novel ﬁc_-onst_r_u (:t,ion_;__ |
arrangement and combination of parts as _ .
( claume - | Ing the piston located eccentrically in said
In the accompanying drawings Figure 1 'is. '
longitudinal section through a motor em--
bodying my invention; Fig. 2 is a similar sec-
tion taken at right angles to the section of

1 designates the rotary
a8, entral rotary cyln-
drical portion 2 provided with a diametric

has a reduced rear journal portion 11 form--
mg a shoulder 12 with the cylindrical body

face of the rear head ; Fig. 4 is a view looking |
at the rear end of the motor with the rear |
head removed; Fig. 5 is a view looking at the
front end of the motor; Figs. 6, 7 and'8 are.
- transverse sections taken respectively on the
- lines 6—6, 7—7. andS—SoF _
Fig. 9 is a’section longitudinally of the mo-
tor through one of the oiling devices in the
rear head, and Fig. 10 is a detail view of the
piston blade. BT

li‘igs;: 1 .a,n([-.'_'fzﬁ;.' |

X

Plér.ﬁon; 1'3_' formine & '_shdlﬂd er 14 with the

journal portion. In the diametric slot of the

piston 1s seated a flat

‘width exceeding the diameter of the piston

-and having its longitudinal edges of semi-
ccircular contour in cross section. This blade
18 split or divided longitudinally into two
| portions 152 and 15°, which are provided on

their meeting edges with projections 16 and

162 fitting loosely together. This construc-

“tion permits the two sections of the blade to
separate and move outwardly slightly to
compensate for wear on their edges and

[ Inamtain contact with the wall of the cylin-
~der, while by having the inter-fitting pro-

piston blade 15 of a
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Jections on their meeting edges the blade

‘sections are more deeply seate

_ . ed and securely
supported in the slot of the piston than would

17 is a cylinder .provided -eccentrically
‘therein with the bore or chamber 18 and hav-

~garding its exterior, and contacting with the

chamber but concentric in the cylinder re-

wall of the cylinder along a line. The cham-

‘ber is of cylindrical form and bounds the

space swept by the blade 15 while revolving

around 1its. own central longitudinal  axis,
while that axis revolves around another axis

parallel thereto and at double the angular

velocity, this parallel axis being so located

“that both edges of the bhd_e will keep in con-
‘tact continuously with the eylinder wall dur-
-Ing the rotation of the piston. |

.Both ends of the cylinder are counterbored
concentric with the interior of the cylinder to
provide internal shoulders .19 and 20, re-

spectively. - Fittedin the counter-bore in the
{ront end of the cylinder and abutting against
‘the internal shoulder 19 is a split bushing 21

provided with an eccentric bore to receive

‘the front journal portion of the piston 1 and
being counter-bored at its inner end to re-
ceive the end of the cylindrical body portion
~of sald piston, the latter extending into said
counter-bore up to the front end of the slot 3.
-Sunilarly seated in the counter-bore in the

ting against the internal shoulder 20 and like-
wise having an eccentric bore adapted to re-

ceive the rear _'joumal, portion of the piston,
‘sald split bushing being counter-bored eccen-

trically at its forward end to receive the rear
‘end of the body portion of the piston up to
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the slot 3 therein, and forming a thrust bear-
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openin
- 31 wit

>

ing with the rear shoulder 12 of said body

Eortion. . The bushing 22 1s also counter-

ored eccentrically in its rear face to receive

the rear enlarged end portion 13 of the piston

and form a thrust bearing with the front face |

or shoulder 14 of said enlarged portion. The
bushing 22 is not split, and the enlarged por-

tion 13 is threaded onto the end of the jour- |
nal 11. |

At the rear end of the cylinder is a head 24-

which is secured in place by means of a pair
of long screws 25 extending through holes 26
in the cylinder and provided at their forward
ends with shouldered heads 27 and being
threaded into .the rear head 24. This rear
head is provided with a central threaded
opening 30 for the attachment of a hose, said
ypening communicating through a passage
a longitudinal admission port 32
formed in the cylinder and communicating

with a cross admission port 33 which opens

" into the cylinder chamber or bore.

34 is a longitudinal exhaust port opening

through the front end of the cylinder and

29

30

communicating with an exhaust cross port

35 which opens into the inside of the cylinder
at a point on the opposite side of the line ot

contact of the piston with the wall of the cyl-

inder from the admission: cross port 33.
The rear bushing 22 is formed with an air

 balance passage 36 running from its front
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65 ficeforall. TFig. 3 shows the arrangement of |

face to its rear counter-bore and forming a
communication from the space at the end of
the piston to the inside of the cylinder cham-
ber at a point axially in line with the exhaust
cross port 35. The head 24 is provided with
a groove 37 leading from its exterior toward
its center and at its inner end communicating
with the counter-bore in the rear end of bush-
ing 22, said groove 37 forming a reliel vent to
relieve air pressure behind the piston in the

‘chamber formed by said counter-bore.

The front bushing is provided with a trans-
verse oil passage 40 for lubricating the front
journal of the piston. This o1l passage at
the outer face of the bushing communicates
with an oil passsdge 41 in the cylinder wall, the
latter communicating with an annular groove
43 in bolt 25. The bolt is also provided with
a longitudinal passage or groove 44 communi-
cating with an annular groove 45 near the
rear end of said bolt. The rear bushing is
provided with the cross oil port 46 communi-
cating with its bore and with a longitudinal
oil port 47 opening through the rear face of
sald bushing. D
The head 24 is furnished with three sets of
oil supply pockets or reservoirs, one set for
supplying oil to the passage 47 in the bushing
22, another for supplying oil to the longitu-

- dinal groove of bolt 25, and another for sup-

plying oil to the longitudinal admission port
32 of the cylinder. As these are substan-
tially similar, a description of one will suf-

I

" the hole 52.

885,732

these various groups of oiling devices, while
Fig. 9 shows the detail of construction of one
thereof, and is as follows: A bore 50 1s
formed in the head 24 from its front face and
ends in a conical shoulder 51 and is contin-
ued as a smaller hole 52 leading out through
the rear face of the head. A ball valve 53 of
a, diameter less than bore 50 and larger than
the hole 52 is normally held against said con-
ical shoulder by means of the spiral spring
54, which at its forward end bears against a
cap or cup 55 which.is tightly driven into the
bore 50 and prevents the spring and ball
from falling out when the head 24 is removed
from the cylinder.  This ball normally closes
56 is another bore closed at 1ts
rear end by plug 57 and forming a passage
between theﬁ

ore 50 and a bore 58 extending

from the front face of the head and being .

closed at the rear. - In the bore 58 is a bobbm
formed by the stem 59 and perforated disks
or flanges 60 thereon. * Said stem projects be-
yond the disks as shown so as to space the
same from the end walls of the bore. Sur-
rounding said stem between: said disks or
flanges is a coil 61 of lamp wick or other ab-
sorbent material, loosely filling the space be-
tween the disks and acting as an absorbent
of the oil and preventing the same from sud-

| denly flowing into the machine but causing

| into.

the same to flow slowly and gradually there-
~ The forward end of chamber 58 com-
municates through a groove 62 with the lon-
%itudinal oil port 47 1 the bushing 22.
imilarly the group of oiling devices desig-
nated 65 communicates through a groove 66
with the annular groove 45 of bolt 25, while
the group of oiling devices designated 67
communicates through a groove 70 with the
longitudinal admission port 32.
he cylinder 17 externally has the central
cylindrical portion concentric with the piston
and is provided with front and rear flanges
72 and 73 respectively. A front dowel pin
74 and a rear dowel pin 75 are each set half
in the ¢ylinder and half in the front and rear
bushings 21 and 22 respectively and serve to
hold said bushings against rotation. A
front removable shoe ring 76 of larger diame-
ter than the cylinder is fitted omnto the front
reduced portion thereof against the shoulder
formed by the flange 72 and extends axially
beyond the front face of the cylinder and 1s
counter-bored from its front to an internal
shoulder 77 flush with the end face of the cyl-

Cinder. Two diametrically opposite semi-

moving the bolts.

circular grooves 78 are formed in the internal
surface of this ring from the shoulder 77 to

its rear face, and of such radius as to clear

the heads of the bolts 25 and 26 when
brought into alinement therewith, so as to
allow the removal of the ring 76 without re-
When assembled the
shouldered heads of the bolts bear simul-
taneously on the front face of the bushing 22,
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of the cylinder behind the blade, thereby ro- |

29

- tributes it over a considerable time, thereby |
- preventing the-oil from quickly flowing into |

- 30

35
- easlly mspected and repaired.

40 -
- piston therein, a bearing

45

overlying the front face of the bearing.

50

Hd

60

_'..‘01_1 the dowel pin 74, and on the iilt'éi‘na,l
- shoulder 77 of the front shoe ring and hold
- all of these parts in position.. =
‘also of larger diameter than the cylinder anc
~and also extending axially beyond the rear

with a seat fitting inside of the axial exten-

with an external flange 79* providing a

‘rear shoe ring, thus ‘holding the _.1&%61.:_ in

_pressure enters from a hose or the like into

leaving the bearings dry. The front shoe

Elaced when worn by a new one, or replaced

other suitable tool. -

extending longitudinally through the cylin-

open at both ends and counterbored from the

heads overlying the front face of the front

- 79 designates a rear rem'o.irabléf: shoe'_rin% |

fitted onto the rear reduced end thereof-

face of the cylinder. The rear head 24 is
concentric with the cylinder and is provided.

sion of the rear shoe ring and bearing against
the rear face of the cylinder, being provided

shoulder bearing against the rear face of the
place. L
‘The operation is as follows: Air under

the rear opening 30 and thence through the
longitudinal admission port 32 to the inside

tating the piston, and escapes through the.
exhaust ports 34 and 36. The absorbent
coll 61 retards the flow of the oil and dis-

the bearings and being quickly blown away |
ring 76 can be very readily removed and re-

y one of larger size. - This permits the boiler:
to be rough cleaned with one tool, and then
by replacing the shoe ring with a slightly
larger one the tubes can be finished with an- |

-~ The motor is compact, dur&blé; simple and |

What I claimis: =~ .

1. A rotary motor com%)rising&cylinder,a |
rel ing for said piston clos-

ing the front end of the cylinder, a head at

the rear end of the cylinder, and headed bolts.

der into the rear head and having their heads
2. A rotary motor comprising a cylinder

ends to form shoulders, g piston in said cylin-
der, bushings in the coynterbores and seat-
Ing against the shoulders in the cylinder, a
head fitting against the rear end of the cylin-
der, and headed bolts extending through the
cylinder into the rear head and having their

bushing. S T

3. Arotary hotor comprising a cylinder, a
piston therein, a bushing fitting in the front
end of the eylinder, a dowel fitting in alin-
Ing grooves in the cylinder and bushing, a
head fitting against the rear end of the cylin-
der, and headed bolts extending longitudi-
nally through the cylinder and into the rear
head and having their heads overlying the

| ing an enlarge C _ _
| Ing forming a bearing for said journal and
counterbored from its rear face to form a

F.

‘chamber for the journal head, and a head se-

| provide

dowels or keys fitting in alining grooves in

| the cylinder and said bearings, a head ﬁttiﬁg

4. A rotary motof cdmprisillg a cylindér |
-open at both ends, a piston in said eylinder,
| bearings fitting in the ends of said cylinder,

ENPCE bt & 70
_ 1 . Tear re . nereor | against the rear end of the cylinder, and =
- against the shoulder formed by the flange 73

headed bolts extending longitudinally

‘through the cylinder and into the rear head
‘and having their heads overlying, the front

face of the front bearing and the dowe]. -

.. 5. In a rotary motor a cylinder having ex-
ternally shouldered portions at its ends, shoe-

| rings fitting said shouldered portions, a head
titting one end of the cylinder and bearing
| against one shoe ring, and headed bolts ex-
tending through the cylinder radially inter-
‘nal to said shoe rings and into said head and

er shoe ring.

75

80

' having their heads overlapping a portion of
'the.ot% *' e o
- 6. A rotary motor comprising a cylinder g5
having its end shouldered exteriorly, a shoe =
ring fitting said end and counterbored inter-

nally to’a shoulder, and headed screws ex-

‘tended into the cylinder radially internal to
sa,idshoe.rin%land‘ having the heads bearing
against said s o

oulder of the shoe ring.

shoe ring fitting said shouldered portion of

‘the cylinder and counterbored internally to a

shoulder, headed screws extending into the
cylinder and having the heads overlapping
sald shoulder of the shoe ring, said shoe ring.

bemg cut away on the interior to a radius |
greater than that of the heads of the screws.

| .8. Arotary motor comprising a cylinder, a

PiStOIl thereindp rovided with a j Ournal'-h&v_
1 head on its rear end, a bush-

90

- 7. A rotary motor comprising a cylinder .
‘having its'end shouldered on the exterior, a

95

100

105

cured against the end of said cylinder and

bushing in said cylinder forming a bearing
for the journal and counterbored in front and

| rear faces to receive respectively the body of
the piston and said journal head, said bush-

ing E .

‘passage connecting its two end faces, and a
ﬁe&d at the end of the cylinder closing the
Tear counterbore of said bushing and pro-
vided on its inner face with a radial vent
groove communicating with the rear coun-
‘terbore of the bushing. - -
~10. A rotary motor comprising a cylinder,

aving in addition to its journal bore a

a piston therein, a bearing in the front end of

sald cylinder having a cross port, a head

litted to the rear end of the eylinder and pro-
vided with an oil reservoir, and a screw ex-
tending longitudinally through the cylinder

on 1ts inner face with a radial vent
_groove communicating with said chamber.
9. Arotary motor comprising a cylinder, a
_piston therein having a reduced journal and °
‘an enlarged head at the end of said journal, a

110

120
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~ Iront face of the bushing and the dowel. =~ | and mto the rear head and provided with a 130
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portion of reduced section communicating | to said casing closing the end of said bushing,

with the oil reservoir in said head and with
the cross port in the bearing. ‘

11. A rotary motor comprising a cylinder,
a piston therein, a front bearing for said pis-
ton provided with a cross port, a head fitted
to the rear end of the c¢ylinder and provided
with an oil reservoir, and a screw extending
longitudinally through the cylinder into said

head and provided with an annular groove

communicating with said cross port, another
annular groove communicating with the oil

reservoir and a reduced section connecting |

sald annular grooves. .
12. In a rotary motor, an oil reservoir, a
assage leading from the same to a piston
Eearing, a2 bobbin in said passage comprising
a reduced central portion and perforated

disks, and a coil of absorbent material be-
tween said disks. '

13. A rotary motor comprising an exter-
nally cylindrical casing having an eccentric
bore with a counterbore from the end thereot
to an internal shoulder, an eccentric bushing

‘seated in said counterbore against said shouli-

der, and a rotary piston journaled i1n said
bushing and contacting along a line with the
bore of the casing. . |

14. A rofary motor comprising a casing
having a cylindrical external form and a cy-
lindrical internal seat eccentric to said exter-
nal form, an eccentric bushing fitted in said
seat, a rotary piston journaled m said bush-

ing, headed screws sups)orted'in sald casing

radially external to said bushing, and having
heads overlying and engaging the end face of

‘sald bushing.’

15. A rotary motor comprising a cylin-
drical casing having an eccentric cylindrical
ga port or passage extending lon-
egitudmally from an end face of said casing
axially past and radially outside of said end
hore and communicating with the mterior of
sald casing, a bushing seated 1n said end bore,
and a rotary piston journaled in said bushing
and contacting along a line with the internal
wall of said casing. ,
16. A rotary motor comprising a cylin-
drical casing having an eceentric bore and an
eccentric end counterbore forming an inter-
nal shoulder, a bushing seated 1n said counter-
bore against sald shoulder and having a cy-

lindrical pocket or counterbore in 1ts outer

face, a rotary piston journaled in said bush-

ing and having an enlarged end collar i said
ocket or counterbore and forming a thrust
Eea,rincr with the end wall thereof, and a head
secured to the end of said casing and closing
the open end of said pocket in said bushing.
17. In arotary motor, a cylindrical casing,

a bushing seated in the end of said casing, a
rotary shaft journaled in said bushing and
extending the greater part of' the distance

‘a balance port or passage communicating be-

tween the space behind the end of said shaft
within said bushing and the interior of said
casing.

18. A rotary motor comprising a cylin-
drical casing having an eccentric bore, a front
and a rear end bushing seated in said eccen-
tric bore, a rotary piston journaled in said
bushings concentric with sald casing, a rear

end head bearing simultaneously on the rear

face of sald casing and on the rear face of the
rear bushing, long screws passing through
said casing and having engagement with said
head and having heads overlying and bearing
upon said front bushing to hold together and
in place said casing, end head and bushings.

19. A rotary motor comprising a cylinder,
a bushing seated in the front end of said
cylinder, a ported head béaring on the rear

face of said eylinder, and long screws passing

through said cylinder into sald head at a
radius beyond the outer surface of said bush-
ing and furnished with enlarged heads over-
lying and bearing upon the front face of saud
bushing to hold 1t 1n place. .

20. A rotary motor comprising a rotary
slotted piston, a flat blade free to shide in the
slot of said piston, a cylinder having an ex-
haust port and an admission port and having

a bore contacting with said piston between .
said admission and exhaust ports, a bushing

rotatably supporting said piston, and a head
detachably secured to sald eyhnder and clos-
ing the end of said bushing and fornmng
therewith a chamber at the end of said pis-
ton, said bushing being formed with a port or
passage communicating from said chamber
to the interior of the cylinder axially oppo-
site the exhaust port. | '

21. A rotary motor comprising a rotary
piston having a hody portion with a longi-
tudinal slot extending near to each end
thereof and having a reduced journal portion
and an enlareed end thrust collar, and a
hushing externally eccentric to said piston
and mounting said journal portion t.{lereof
and counterbored from one face to receive the
end of sald hody portion to said slot, and
counterbored from the other face to receive

said thrust collar forming a thrust bearing

therewith.

22. A rotary motor comprising a cyhnder,
an external ring fitted over the end of said
evlinder, and a serew mounted in said eylin-
der inside said ring and having a head over-
lying and bearing upon the outer face of said
ring to keep it from coming off.

23, A rotary motor comprising a cylinder,
an external ring, a rotary piston, a bushing
seated in the bore of said eylinder and jour-
naling said piston, and a serew mounted in
sald evliinder radially between said bushing

therethrough, and a head detachably secured | and said ring and having a head overlying
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and engaging sa,ld rmf and seld bushmg to | to paes 011 along it from sa,ld pocket to an elll 10

‘hold both axially in place. '_ p&ssage in the front end of said cylinder.
24. A rotary motor cemprlsmg a cyhnder

~ with a hole from end to end thereof, a rear:
5 head furnished with an oil poeket commum- |
ca,tm% mth said hole, a screw seated i in -said *

- hole having enga,gement with said cylinder l Wltnesses

In testimony whereof, 1 the said ParLip J.
DAELINGTON have hereunto set my hand.

PHILIP J. DARLIN GTON

and. with sald Tear head to hold them to- | - JORHN H VOORHEES
gether S&ld SCTew bemg reduced n eectlon HATTIE CLEAVES _
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