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To all whom 1t may concern.: .

Be it known that I, Jorx G. McDowzLL,
of Pittshburg, Allegheny county, Pennsyl-
vania, have invented a new and useful Im-
provement in Hydraulic Motors, of which
the following is a full, clear, and exact de-
seription, reference being had to the accom-

~ panying drawings, forming part of this
o
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ing my invention; Fig. 2 1s a longitudinal sec-
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snecification, i which—

[igure 11s a plan view of a motor embody-

tion of the same on the line 11—11 of Kig. 1;

Tig. 3 is a cross section on the line I11I—I11

of Fig. 1; Fig. 4 is a sectional plan of the
valve chamber and valve; and Fig. 5 1s a de-
tail view showing a modiiication.

My invention has relation to the class of
hydraulic motors, and 1s 1n some respects an
improvement upon the motor described and
claimed in my application, Serial No.390,441,
filed August 28, 1907.

The present mvention is designed to pro-
vide a simple and efficient form of motor
which can be manufactured at a compara-
tively low cost, and which is particularly

adapted for household purposes, such as tnhe
operation of washing machines, etc., al-

though it is not limited in this respect.
The precise nature of my invention will be

30 best understood by reference to the accom-
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panying drawings, in which 1 have shown

one embodiment thereof, which will now be

described, it being premised, however, that

various changes may be made in the details

of construction and arrangement by those
skilled in the art, without departing from my
invention, as defined in the appended claims.
~ In the drawings, the numeral 2 designates

“the motor cylinder which is preferably a hol-

low casting having an integral head 3 at one
end and an inlet port 4 cored in a 11b 5 at the
under side of the cylinder and communicat-

~ing with the cylinder through the integral
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head 3. The opposite end of the cylinder 1s
provided with a flange 6, which is secured by
bolts 7, or other suitable means, to a head 8
which carries a stuffing box 9, for the recip-
rocating piston rod 10 of the piston 11. 12
is a casket or packing which is interposed be-
tween the flange 6 and the head 8. 13 des-
ionates the inlet port for the opposite end of
the eylinder 2, this port and the port 47
which forms a continuation of the inlet port
4 being preferably cored in a casting14,

which is integral with the cylinder head 8,

and which also forms the base of a valve

!

l

lever 21.
rod 10 carries a rack 22, whose teeth engage &

chamber 15, both the ports 13 and 4* open-
ing upwardly .through said base into the
valve chamber.

16 designates a valve which is in the form
of an inverted shallow cup and which 1s of
sufficient length to connect the mouth of
either of the ports 13 and 4* with an exhaust
port 17, which also leads outwardly through
the valve chamberbase. This valveis loosely
mounted upon a shaft or spindle 18, and
has a lost motion connection therewith,
formed by fork 18% secured to said spindle
and adapted to engage a pin or projection 19
on the upper surface of the valve. "The
valve stem or spindle 18 projects upwardly
through the top of the valve chamber, and
through a stufling box 20 carried thereby,
and secured to the projecting upper end of
this stem or spindle is a bell-crank or angle-

The extended end of the piston

pinion 23 on a vertical shaft 24, which 1s de-
signed to be connected at its lower end to the
azitator or dolly of the washing machine, or
to any other apparatus to be operated by
said shaft. Therack bar 22 has an upwardly
projecting pin 22%, which loosely engages
an elonzated slot 25 of a link 25* and its op-

osite end is pivoted at 26 to one arm of the

ell crank lever 21. The other arm of said
lever is connected by a link 27 with one end
of a rod 28, which extends through the cylin-

“der head 8 and flange 6, and into a lug 2% at

the opposite end of the cylinder 2. Seated
on this rod between a collar or washer 29 and
the lug 2 is a spiral spring 30, and seated be-
tween the opposite side of the collar and the
flange 6 is a cushion spring 30?*, for cushion-
ing the release movement of the rod. 'lhe
lug 2@ is preferably counterbored to receive
the end of this spring, and in order to pro-
vide meansfor properly tensioning the spring,
a tubular adjusting sleeve 31 is threaded 1nto
said lug around the end of the rod to consti-
tute the end bearing for the spring. This
sleeve constitutes means whereby the ten-
sion of the spring can be adjusted to suit the
water pressure 1n all cases.

In order to provide means whereby the
motor may be readily adjusted to the ma-
chine being operated, the shaft 24 is prefer-
ably a squared shaft, which is arranged to
slide vertically in its bearing 32, and also
through the pinion 23. The bearing 32 1s
preferably formed by an outer sleeve 32°* of
brass or other suitable material, into which
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is poured a filling of Babbitt metal, the sleeve 1
32% being perforated to allow the Babbitt

metal to flow outwardly through the perfora-
tions and thus unite itself thereto. The
sleeve 32* 1s rotatably seated in a vertical
counterbore of the post or standard 33 which
1s preferably an integral part of the casting
which forms the cyhnder head 8, and the
valve chamber base. | o

I'n the normal operation of the motor, the
sleeve 32* with the shaft turns in the post 33,
as the shaft is rotated by the rack 22 and pin-
lon 23, and the shaft is free to move vertically
in the bearing to adjust the dolly or dasher to
the work being done. The upper end of the
shatt has detachably secured thereto a han-

dle 38, by means of which the shaft can be

raised to lift the dolly or dasher in opening
the machine. The hub portion of the handle
by its engagement with the housing or cap
50, prevents the dasher from coming in con-
tact with the bottom of the machine. A pin
30 may be inserted in the shaft, as shown in
Fig. 2, to hold the shaft in its raised position.

For use with washing machines in which
the dolly or dasher is slidable vertically on
1ts shaft, so that vertical movement of the
shaft 24 is unnecessary, the latter may have
a plain bearing at 24° in the support 33, as
shownin Fig.5. Thesame pinion can be used
as in the case of the squared shaft, the con-
nection between the pinion and shaft being

effected by a pin 232, passing through the

shatt and engagingrecesses23%in the hub of
the pinion.

The operation will be readily understood.

‘With the parts in the position shown in If1g.

2, the water enters the valve chamber 15
through the inlet connection 37, leading into
said chamber above the valve. In this po-
sition of the valve, the mouth of the port 42
1s uncovered, and water enters the c¢ylinder
through the port 4, thus moving the piston
to the left: During this stroke of the piston,
the valve 16 is in position to connect the
mouth of the port 13 with the exhaust port
17. During the initial portion of the move-
ment of the piston, the bell crank lever 21
will not be actuated, as the pin 22® will move
idly in the slot 25 of the link 252, As the

- piston approaches the end of its stroke,

00

however, the pin will commence to act upon

the ink, and will actuate the bell crank le-
ver, thereby tending to straighten the tog-
gle formed by the link 27 and the arm of the
bell crank lever to which said link is connect-
ed. This moves the rod 28 in a direction to
compress the spring 30. At about the time

~one of the arms of the fork 18 comes into en-
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gagement with the pin 19 on the valve 186,
the link 27 will be approximately in line with
the center of the rod 28, and as the pinion is
In position to reverse its stroke, the link 27
1s moved past this center and the spring 30

immediately acts by its release to throw the |

. 914,745

vaive to its reverse position. In this posi-
tion 1t opens the mouth of the port 13 and
connects the mouth of the port 4* with the
exhaust 17. During the reverse stroke of

the piston, the operation is the same, the link

27 being first brought into line-with the cen-
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ter of the rod 28 to compress the spring 30,

and at the comnpletion of the stroke, said link

passing this center and the Spring again act- -

ng to reverse the valve.,

The means described for reversing the

valve are extremely simple and effective,
since they permit the valve to remain sta-
tionary until the end of the stroke when the
reversal takes place with a quick sudden
movement. ‘The construction of the motor
18 extremely simple. As described, the cyl-
inder head 8, the ports 13 and 42, the base of
the valve chamber, and the post which forms
the bearing for the shaft 24, are preferably
all formed in a single integral casting in
which the ports are cored. The body of the
cylinder, its other head and the inlet port 4
are preferably formed by another integral
casting. 'The construction is, therefore,
made o but few parts, which are readily as-
sembled, and which can be readily discon-
nected for access to all the parts. _
vision of means by which the shaft can adjust
1tself to the work is also a feature of advan-
tage. 1 do not, however, wish to limit my-
self to the precise construction and arrange-
ment of the various parts which I have herein
shown and described, as it is obvious that

various changes may be made in the details

of construction and arrangement, without
departing from the spirit and scope of my
Invention as claimed. I
What I claim is: o
1. In a reciprocating motor, a cylinder,
port connections therefor, a valve for con-
trolling said connections, a piston rod con-
nected to the piston, a bell crank secured to
the stem of the valve and having a lost mo-
tion connection with the piston-rod by one of
its arms, a rod supported by the cylinder and

The pro-
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having a link connection with the other arm

of the bell crank lever, and a spring on said
rod arranged to be compressed by endwise
movement thereof in one direction, substan-
tially as described. |

2. In a reciprocating motor, the combina-

tion with a cylinder, a piston mounted to
reciprocate therein and having a piston rod
extending outwardly through the cylinder

valve having an upwardly extending stem
with which it has a lost motion connection,
ot a bell crank lever secured to the said stem,
a link connecting one arm of said lever with
the piston rod, a rod slidably supported on

| the cylinder and having a movable connec-

tion with the other arm of the bell crank
lever, and a spring on said rod arranged to be

1156
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head, port connections for the cylinder, and
a valve for controlling said connections, said
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compressed by movement thereof in one di-
rection, substantially as described.

3. In a hydraulic motor of the class de-

scribed, the combination with a valve for
controlling the cylinder ports, of a valve stem
or spindle having a lost motion connection
with the valve, a bell crank lever secured to

" the stem or spindle, a lost motion connection
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between said bell crank lever and the piston

rod of the motor, and a spring device mov-
ably connected to the other arm of the bell
crank lever and supported by the cylinder,
substantially as described.

4. In a reciprocating motor, a cylinder
body having one head cast integral there-
with, and a casting having a portion which
forms the opposite head of the cylinder and
also the base of a valve chamber and the bed
plate or support of the motor, said casting
and the cylinder body having ports cored
therein, substantially as described. -

5. In a reciprocating motor, the combina-
tion with a cylinder body open at one of its
ends and having a port in its lower wall lead-
ing into the closed end of the cylinder, of a
casting forming a bed plate for the motor,
and having a head secured to and closing the
open end of the cylinder body, said casting
also having a valve-seating portion located
on its bed plate portion and provided with
ports therein opening through -the valye-
seating portion of the casting and which
communicate respectively with the cylinder
port and with the end of the cylinder which
1s closed by said head, said casting also hav-
ing an exhaust port therein opening through
the valve seat; substantially as described.

6. In a hydraulic motor, the combination
with a cylinder body having an open end, of

an integral casting formed with a head por- |
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tion which is secured to and closes the open

end of the cylinder, said casting also having

a valve-seating portion forming the base of a
valve chamber, and having ports therein,
and also having an integral extension form-
ing a seat for the bearings of a shaft operated
by said motor, substantially as described.
7. In a reciprocating motor, a cylinder
body, and a casting having a portion secured
to and forming one head of the cylinder, said
casting also forming the bed plate of the
motor and-the base of a valve chamber, the
casting and the cylinder body having ports
formed therein; substantially as described.

3. In a reciprocating motor, an angular
shaft, a pinion mounted on said shaft and
operated by the motor, the shaft being mov-
aEle vertically in the pinion, a support, and &
bearing for the shaft consisting of a babbitted
sleeve rotatably mounted in said support and
in which the shaft is movable, substantially
as described. _ §

9. In a reciprocating motor, an oscillating
valve for controlling the cylinder
stem with which the valve has a lost motion
connection, a bell crank lever connected to
said stem and having an operating connec-
tion with the motor piston, a rod connected
to said lever, a spring arranged to be alter-
nately compressed and released by the move-
ment of said rod, and an adjustable seat for
one end of said spring, said seat forming
means for adjusting the tension of the spring,
substantially as described.

In testimony whereof, I have hereunto set

my hand.
' - JOIIN G. McDOWELL.

Witnesses:

Gro. H. PARMELEE,
H. M. CorWIN.
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