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o all whom it may concern:

Be it known that I, Pmruwe J. Daruine-
row, of Fittsborgh, in the county of Alle-
gheny and State of Penusylvania, have in-
venied a new and.useful Improvement in
Rotary Motors, of which the tullowing is a
full, elear, and exact description, reference
being had to the accompanying drawings,

forming part of this specification, in
o

Figares 1, 2, 3 and 4 ave longitudinal sec-
tions of one. form of motor embodying my
invention, taken on the lines [—1I, I1--1i,
II—IIT and IV—1V, vespectively of Fig.
5; Fig. 5 is a cross-seciion on the line Ve—V
of Fig. 3; and Fig. 6 is a longitudinal sec-
tion showing a modified form of the motor.

My invention relates Lo the class of rotary
motors, and more particularly to a motor of
this kind designed to be passed through
boiler tubes fo actuate a deill or other tool

“for the removal of seale from the interior of

the tubes, although it may be used for other
purposes.

The object of my invention is to provide
a motor of this character which is simple
and inexpensive In its construction; which
caw be readily adapted to different sizes of
botler tubes; and which can be readily and
cheaply inspected and repaired.

A further object is to increase the effi-
ciency and durability of the motor, and to
provide means whereby it ean be readily
starfed and stopped without the necessity
for sigialing an assistant at some distant
noint.

Other fwmpovtant advantages and objects
of my invention will be hereinafter pointed
ISHER '

Witk

these objects in view, the inveation
i ovarions anvel features of con-

uetion, combinations and avrangement of

pavis wiitch will he best nudersiond
Cdrvom the following deseription, it beine

premised, howaver, that various changes
may be made in the defails of construction
and arrangemenis of ihe povts by thoge
skilled in the art, wiilout departing from
my invention.

Referring to the accompanying drawings,
the numeral 2 designates the cylinder of the
m< v, having an eccentrically located pis-
ton-chamber 3. The cylinder 2 has open

ends, and is seated between the front and
rear heads 4 and 5 which are formed with

recesses to receive the cylinder, the whole
being rigidly secured by means of the long
screws 6, which extend through the front
head 5 and through the wall of the cylinder
into the rear head 4, as best shown in I g 3.

7 designates the rotary piston shaft which:

1s journaled at its end portions in bushings
8, which are seated in the front and rear
neads.  These bushings are flanged at their
inmer ends, as. indicated at 9, and are in-
serted into the heads from the inner sides,

.the Hanges seating in annular recesses of the

heads. The forwardly projecting end of the
shaft 7 is threaded as indicated at 10, or is
otherwise formed, to permit of the attach-
ment of the tool to be operated by the
motor. Tts rear portion has a shoulder 11
which fits in the recess in the end of the rear
bushing 8. The reduced end portion 7 of
the shaft extends through the rear bushing
8 into a chamber 12, and is secured against
forward endwise movement by a nat or col-
lav 13 formed therein, or fastened thereon
by a pin 14. ‘

15 designates the piston blade which is
seated 7in a slot extending through the pis-
ton shaft. This shaft is journaled eccen-
trically in the chamber 8 and contacts with
the wall “thereof at one side, between the
admission and exhaust ports, as shown in
Iig. 5, the edge of the piston blade main-
taining contact with the wall of the said
chamber at all times.

16 designates a wall or partition in the
rear head 4, said partition forming the rear
wall of the chamber 12 and the front wall
of a chamber 17 also formed in said head.

18 1s a reducig nut or bushing which is

removably serewdd Into the rear end of the

rear head, and into which is threaded a
hinse-shank 19, which earries the motor and
supplies it with its motive fluid, preferably
air. This shauk has a flanged end or head
20 which is arranged to be serewed forward
into contact with the wall or partition 16 to
make an air-tight joint therewith.

21 is a straining cylinder which is loeated
between the inner end of the reducing nut
I8 and the wall or partition 16, around the
delivery end of the hose-shank within the
chamber 17, the latter being preferably
cupped or hollowed out to form an annular
depression or groove 22, :

23 designates an admission port which ex-
tends through the thickened wall of the
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cylinder 2 and through the rear head 4 into
the chamber 17, as most clearly shown in
Fig. 1, the forward end of said port being
closed except for a communicating oil-pas-
sage 24, which extends into and through the
front head and is normally closed by a
spring-seated valve 25. The admission port
23 is connected with the cylinder chamber 3
by a plurality of cross-ports 26.

27 1s an exhaust port also formed in the
thickened wall- of the cylinder 3, said port
being closed at its rear end and being con-
tinued at its forward end through to the front
face of the front head 5, as most clearly
shown in I'ig. 2. This port communicates
‘with the cylinder chamber 8 by means of-a
plurality of cross-ports 28.

29 (see Fig. 4) is a lubricant passage,
which extends through the front head,
through the cylinder wall, and into the rear
head, where it communicates with the rear
bearing of the shaft 7 by a passage 80. This
passage 29 is normally closed by a spring-
valve 31. 32 is a similar valve also seated
in the front head, and which normally closes
the lubricant passage 33 leading to the front
bearing of the shaft 7. _

34 is an escape opening leading to the at-
mosphere through the rear head from the
chamber 12. This opening permits the es-
cape of any air that may leak past the rear
journal of the shaft 7 and which would
otherwise cause forward pressure on the
rear end of the shaft and undue friction be-
tween the nut or coliar 18 and the rear bush-
ing 8.

The operation of the motor is as follows:
The hose-shank 19 being serewed forwardly
against the partitions 16, thereby cutting
off the supply of air to the admission port,
the motor 1s started by holding said shanik
in one hand and rotating the motor with the

-other hand in a direction opposite o that

of the normal running of the shaft 7. This
moves the motor forward on said shank and
admits air to the admission port. This posi-
tion of the motor will be maintained by its
reaction while working. The air enters the
chamber 17 through the strainer cylinder
21, and thence passes to the admission port
23 -and through the cross-ports 26 into the
chamber 3, from which it escapes by the ro-
tation of the piston blades through the pis-
ton exhaust ports 27 and 28.  The motor stops
by holding the hese-shank and rotating the
motor in the opposite direction to that in
which it is rotated in starting, thereby
bringing the flange end of the hose-shank
against the partition 16 and cutting off the
alr supply.:

To lubricete the motor, it is held with its
front end up, and oil is poured in through
the valves 25, 81 and 82. The oil intro-
duced at the vaives 31 and;32 flows to the
front and reav journals or bearings of the

1,041,040

shaft 7, while that admitted by the valve 25
flows through the passage 24 and admission
port 23 into the chamber 17, from which it
1s blown into the cylinder by the air. This
method of lubricating the cylinder avoids
all pessibility of oil getting into the hose and
damaging the same. The front head 5 is
made to fit neatly in the cleaned section of
the boiler tube, so that the motor cannot
be advanced until all scale has been re-
moved in front of it. For use in straight
boiler tubes the rear head is made the same

size as the front head to hold the motor

parallel and central in the boiler tube.

In Tigs. 1 to 5, inclusive, I have shown
the two heads as being of considerably
larger diameter than the cylinder 2. This
permiits the use -of the same sized cylinder
for cleaning many different sizes of boiler
tubes, by assembling the cylinder with heads
of different diameters. An assembled motor
may be also readily reduced to fit tubes of
smaller dinmeter by turning down their-
heads, which are preferably of soft steel.
Worn down heads can be rveclaimed by being
turned down for use in smaller tubes. The
enlarged heads also protect the eylinder,
which is preferably of hard steel and is ex-
pensive, from wear and injury while at work
in the boiler tubes. The force of the blows
caused by the reaction of the tool is trans-
mitted  from the piston shaft directly
through these heavy end heads without
strain and without wear or looséning of the
jeints or of the screws which hold the heads
and cylinders together. A further impor-
tant advantage, due to the use of these heavy
end heads is that a large proportion of the
weight of the motor is thus caused to be
Ieeated near its ends, which increases the
moment of inertia about a transverse axis
and enables the motor to meet the reaction
of the tool with less movement of and dam-
age to the motor, and with a corresponding
increase in the movement and effectiveness
of the tool. .

"The use of long screws for connecting the
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cylinder and heads obviates the necessity -

for threads in the hard steel cylinder, where

‘they weuld be difficult to form; and the en-

tire construction is such that it is almost
impossible for any of the parts to work loose
in operation, while at the same time the
motor ean be very quickly taken svart with
ne other tools than a serew driver.

A further advantage of my invention is
due to the ability to shut off the air at the

‘Inachine and so stop ‘the motor in chang-

ing from tube to tube without depending
upon signaling an assistant operator. This
also effects bath a saving in time and in
labor.

The straining cylinder 21 acts to catch.
all pieces of hose lining. or other objects

which might clog the ports or block the
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piston blades. This cylinder can be readily
removed for cleaning.

A further advantage results from the con-
struction whereby endwise movement of the
piston shaft is prevented, and from the pro-
vision of the air-vent 34 for relieving pres-
sure from behind said shaft, which would
otherwise tend to cause serious friction and
heating. S

The rear bushing 8 may be conveniently
secured by means of a dowel pin 8 seated

partly in the rear head and partly in the

flanged end of the bushing, as shown in
Fig. 2. : -

The modification shown in TFig. 6 is more
particularly designed for use in curved
tubes.. In this form, the hose-shank 19 .is

"connected to the reducing bushing 18* by

a ball-and-sacket connection 19, the air cut-
off at this point not being present in this
form. Instead ‘of two. separate passages
for conveying lubricant to the front and

rear bearings, a single passage 29* is pro-

vided, having branches 29%, leading respec-
tively to the two bearings. The thrust, in-
stead of being received upon a rear collar
as in the form first described, is taken care
of by the integral shoulder 7* on the piston
which bears in i-recess in.the front bushing
8+ which is formed in two sections or split.
In this form, the front. head 5* is made of
such diangter as to fit neatly the interior of
the cleaned tube, but the rear head is made
of the same exterior diameter as the cylin-
der where the two come together, and is
formed with a reduction or taper toward its
rear end to give it sufficient clearance in the
tube to permit the motor to pass a curve
therein. -

What I claim is:—

1. A votary motor having an air chamber
in its rear head communicaling with the ad-
mission port of the motor, and a supply
pipe or shank rotatably secured in said head
and arranged to be turned into and out, of
contact with the inner will of said cham-
ber; substantially as desoribed.

2. A rotary metor having an air cham-
ber in its rear head communicating with
the admission port of the motor, a threaded
bushing in the rear end of said chamber,
and a threaded supply pipe or shank scated

“in the said bushing and having a valve end

arranged to be serewed into and out of cons
tact with the inner wall of said chamber;
substantially as described. »

3. A rctary motor having an air cham-
ber in its rear head, an admission port com-
municating With said chamber, a bushing

closing the redr end of said chamber, a sup--

ply . port through said bushing. and lead-
ing into said chamber, and an annular
strainer carried by said bushing and located
in said chamber surrounding the delivery
of the supply passage.

4. A rotary motor having a rear head
provided with a shaft bearing, a {ront head
also having a shaft bearing, and lubricant

passages in the front head, said passages -

communicating with the front shaft bear-
ing, and one of them extending through the
motor cylinder and into the rear head to
the rear shaft bearing; substantially as de-
seribed. .

3. A rotary motor having front and rear
heads, and a cylinder secured between said

- heads, the rear head having a chamber com-

municating with the air supply for the
motor and also with the interior of the cyl-
inder, and the front head having a lubri-
‘ant passage extending therethrough and
through the cylinder wall and rear head to
the sald chamber; substantially as described.

6. ‘A rotary motor having a cylinder, a
head closing an end of said cylinder, a pis-
ton shaft extending through said eylinder,
and a removable bushing in said heading
forming a bearing for sald shaft, said bush-
ing having a flanged or shouldered inner
end lying in a recess of the head and ex-
{ending radially under the end face of the
cylinder.

7. A rotary motor having a cylinder, a
Liead clesing an end of said cylinder, a pis-
ton shaft extending through said-cylinder,
a removable bushing in said head forming
a bearing for'snid shaft, said bushing hay-
ing a flanged or shounldered inner end lying
in a recess of the head and extending radi-
ally ander the end face of the eylinder, and
a dowel fiteing in matching grooves.in the
head and bushing and having its inner end
covered by the end face of the cylinder.

8. A rofary motor having front and rear
heads, « cyltinder between said heads, long
serews conneecting the cylinder and heads, a
piston sbaft extending through the cylin-
der, and removable bushings in said heads
forming hearings for the said shaft, said
bushings having flanged or shouldered in-
ner ends engaging recesses of the head and
extending radially under the end faces of
the cylinder; substantially as deseribied.

9. A rotary motor having.front and rear
lieads, a cylinder soeured between the heads,
a piston shatl journaled in the heads, a col-
lar ou the rear end of said shaft bebind its
bearing, an air-chamber surrounding said
collar, and eans for. venting the air cham-
ber; substandally as deseribed.

10. In a rotary motor, a piston shaft, a
rear bearing for said shaft, and an airsspace
adjacent to said bearing, said shaft having
ashoulder forming a thrust bearing against
the front wall of said air-space; substan-
tinlly as described.

11. In a rotary motor, a piston shaft, a
rear bearing for said shaft, an air-space
adjacent to said bearing, said shaft having
a shoulder forming a thrust bearing against
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the front wall of said alr-space, and means
for venting said space; substantially as de-
scribed.: . :

12. In a motor, & cylinder having a longi-

‘tudinally extending admission port, a head

at one end of the cylinder having an admis-
sion chamber therein, a supply pipe extend-
ing izrto the admission chamber, and means

for filtering the awr entering said chamber
from said pipe; substantially as described. 10
In testimony whereof, I have hereunto
set my hand.
PHILIP J. DARLINGTON.
Witnesses: ,
Gro. B. BLemiNg,
Gro. H. PArRMELEE.



