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~Gear, of which the following is a specifica--

[ } 4

inafter and the features of novelty pointed
~outb in the appended claims. =~ ° .-

Ing drawings in which——

a citizen of the Uniteéd States, and resident.

-Columbia, have invented certain new and

paratus similar to the driving

-of leakage, of lubricating the moving parts
-of the dévice thoroughly, -and of efficiently l

& cross section thereof on line 2—2 of Fig. 1;

‘view of. the central member of the device |

tlon; Fig. 6 is.a diagrathmatic view showing

-even driving action; Fig. 7 illustrates another
.@;ped1@n‘ti’::for_;;pbt'a,mmg.t_he* same result; Fig. |

ring with sockets arranged at different dis-
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To'all whom it may concern: =
 Be it known that I, Hirvey D.

[ ]
iy F

of the city 'of Washington, in the District of
useful Improvements in Variable - Speed

tion. - I ot _
My invention relates to variable speed gear
ot that class in which pistons are recipro-

cated within a rotary cylinder barrel by their-
connection with a rotary inclined member,

‘the reciprocation of the pistons operating to
‘drive a fluid into another section of the ap-
section, and-

bringing about the. rotation of a shaft or
other driven element. = - AR

-

improve mechanism of the above-indicated

class, in-various respects, particularly for the
purpose of securing a more uniform opera- l
‘tion, free from jerks, of reducing the chances -

‘proportioning the driven part of the mech-
anism relatively to the driving part, o
. The invention will be fully describéd here- |

| Reférence}_is to be had to the :élccom']_f)aily:-

- Figure 11s partly-an elevation and partly
a longitudinal section of a variable speed
gear embodying my improvements; Fig. 2 1s

Fig. 8 is a detail longitudinal section o1 one
of the connecting rods; Fig. 4 is a face view
of the rotary cylinder barrel s H1g. 5 isa face

which I call the mid-plate; with parts in sec-

the cylinder barrels with an arrangement of |
cylinders and ports:such as may be employed,
In.accordance with my invention to secure an

8:1llustrates: the: construction of. thé socket.

| tances from the center, likewise for the pur-
pose of obtaining ‘a uniform driving action,

and Fig. 9 shows dingrammatically a vari-
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able speed gear in which the driving and

driven sections differ as to cylinder bore, as
more fully explained hereinafter..

‘The apparatus comprises two more or less

| eylindrical shell sections 1 resting on legs

12, and holding between them a mid-plate 2,
which is preferably provided with shoulders

55

to receive the edges of the shells 1. The

two shells 1 and the mid-plate are held
together -in a suitable manner, for 1nstance,

by means of tie-bolts 3, passinig through ex-

tensions 1° of the shells, and holding-nuts 4.
The mid-plate is provided on each side with

a hub 2° into which are adapted to pro-

ject the inner ends of the driving shaft 5
and the driven shaft 52 respectively. At
1ts outer end each of said shafts - passes .

through a stuffing box 6 containing a pack-

ng ring 7 and held in position by means of
a cap 8 screwing on the end of the shell 1

and preferably locked after adjustment by

means of a keeper 9 engaging ‘corrugations
{ on the cap 8, and secured. by a .serew. 10.

On 1its inner end each of the shafts . is pro-

vided with a pin 11 extending transversely -
through it, and each of said pins passes

through an opening in a key 12, which is
beveled from the pin 11 teward both ends
and 1s received. within a longitudinal groove

4

'14* on the hub, 14 of the cylinder barrel 14.

This barrel contains a number: of cylinders

which nine are shown, may ‘be arranged
at even intervals from each other. - Bach of
the cylinders is provided with a port: 16, 1n
that face or end which is adjacent to the

mid-plate ‘2, the. said ports being smaller
than. the-cylinders themselves; and. for the

~securing of .the, best results, I prefer to

give the:.said ports .a shape elongated :in

the-direction of rotation as clearly shown an

Fig. 4. This figure also illustrafes another.

60
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15 extending lengthwise of the shaft 5 or 58,
and as shown in Fig. 4, these cylinders, of
85

90

feature of my invention which consists- invoes.

arranging the said ports differently at the



“different cylinders. Thus it will be seen

2%

40

- however, t

‘Dbarrel proper, so as to produce free spaces 17

Fig. 5. These ports are elongated and
adapted to register with the cylinder
16 during the rotation of the barrel.

2

that the ports shown are of the same size
~ for each cylinder, but.only in one cylinder |
~(the one shown at the top in Fig. 4) is the |

port placed centrally, and for the other |

cylinders the ports are
to one side or the other.

shifted more or less

It will be observed, |
hat the arrangement of the ports |

is the same for those cylinders which oc- |

cupy the same position relative to the cylin-

port.

‘der having the central arrangement of the |
That end surface of the barrel 14}

025,148

which engages the mid-plate 2, and prefer-
ably a rib portion 2! of

an annulus considerably narrower than the |

on the inside and on the outside of the

rib 2t. The object of this construction is |

to reduce the separating tendency exerted |
~ by any fluid which may escape under pres-

the mid-plate ports 2¢ and 2% shown In |
are |

Bret. |

erably, each of the ports 2° and 2? has a |

gradual entrance and termination, as for

- instance by means of V-shaped grooves 2°
extending from each end of the ports 2° and

9¢: thus, as each port 16 of the barrel rotates,

it will first communicate with the reduced

extension 2¢, and gradually the size of the
opening will increase to the full area of the
ports 16 and similarly as the port 16 passes

out of registry-with the port of the mid-plate, .

a very gradual reduction of the passage will
take place, thus assisting in preventing the

- shocks such as might be caused by the sud-

45

- 80

Db

“and the shaft ends. |

60

65

den establishing and cutting off of the
communication. The barrel is normally
pressed toward the mid-plate by means of
a spring 5* coiled about the shaft and en-
caging a shoulder thereof. In order,to keep
the barrel 14 connected with the shaft 5
when the machine is dismembered, 1 may
provide a screw-threaded collar or nut 13.
A fiber washer ¢ may be placed between
the adjacent ends of the shafts 5, 5%, to take
up end thrust. A bushing 6 1s preferably

interposed between the mid-plate bearing

Within each of the cylinders 15 1s ddﬁpted
to reciprocate a piston.18 having a socket

adapted to receive a ball 20 at the end of the
connecting rod 19 which has another ball 21.
at its other end. A sleeve 22 is screwed

within the outer end of the piston to hold
the ball 20 in- place. In order to secure
efficient lubrication for each end of the con-
necting rod, and also for the piston, 1 pre-

_Saidﬁ | mid=-p1ate,-= 1S |-
between the mid-plate and the barrel, both |

f pin

set in an opening of the socket ring and pro- :

| vided .with a screw-threaded extension 28

shaft 5. s}
justment, I may employ for instance teeth 34

on the ring 33, engaged by a scroll 85 ona

rotatable disk 86, the stem 37 of which passes

through a stuffing box 39 on a nipple 1%
and is provided with a hand-wheel 38. The
stem may be channeled lengthwise as shown
at 37°, the outer end of the channel being

‘closed by a screw 40. In order to press the
seroll 35 against the teeth 34, I may employ

a block 41 pressed by a spring 42 which is
arranged in a socket 1° and engaged by an
adjusting screw 43 having a head 43%; a nut
44 serves to
justment., ,

The entire space inclosed by the shell sec-

tions 1 is filled with oil or other suitable

rH

fluid, for instance through a suitable open-

hold the screw tight after ad- -

ing 1t At the time of the filling the screw :

40 is removed, so that air may escape
through the channel 37°. The oil may be
withdrawn when desired, through
ports, such as 1%, which may be closed by
plugs 45..

| cated within the casing or shell, lubricating

channels 2® and 12 being provided respec-
tively at the inner ends of the shafts and

near the outer ends. The two sections of
‘the apparatus are exactly alike except that

at the driven end of the apparatus the rings
33 instead of being adjustable may be per-
manently inclined at a predétermined angle.
If desired, however, the rings 33 at both

ends may be adjusted in exactly the same

rain

All the parts are thoroughly lubri-



~wmanner.-, The: reciprocation:-of .the pistons |
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-

- 18; forces-oil.. through .the channels 18* and

192, thus.efliciently lubricatinig the joints at
the ends of the connecting rods: . ' .
- .ilhe angular position ‘of the socket ring, |
- the:universal joint. between the shaft and the -
.socket: ring, and: the sudden-change. of con-

- ditions ‘whenever:a cylinder port comes into

- or-out. of communication:with a’ mid-plate |

ports are three factors which cause volumet-
‘r1cvariations in the combined actions of
- the: pistons, and-therefore certain vibrations

or pulsations in .the action of the mechan-
“1sm: " To secure:a more uniform driving ac-
“tion; I'may, as shown in' Fig. 4, space’ the
~cylinder ports 16 unevenly. This arrange-
“ment 1s based-on the fact that the instant of
cut-off : for each’’ ¢ylinder is not co-1ncident, |
- with.the ‘end: of the stroke of the respective
“piston. Thé same result may ‘be obtained
1 other ways: - Thus in Kig. 6 I have shown
-the employment of cylinders 15 of different
‘sizes.” These - cylinders: are shown evenly
- spaced at'an-angle of 40 degrees from each
-other. It-will be noticed that those cylin-
ders which are at the.same distance from the

1

median’ line.'drawn ' through " the - cylinder

‘shown at the top of IMig. 6, are of the same
size. . The two' features, viz. varying the |
size of the cylinders -and ‘spacing ‘the cylin-
der ports unevenly, may be used together,as
~shown in Fig: 6.. Another way which may
 beemployed in conjunction with the uneven
spacing of the cylinder: ports or without, is
lustrated in Fig. 7 and consists of Spacing
- the cylinders unevenly, as exemplified by the
-angle .measurements given in
- Of course,

~The same variation in the spacing of the

individual members may be. applied to the
~sockets of the socket ring, that is, the sockets. |

of said ring instead of being evenly spaced,.
as 1n Fig. 2, may. be spaced unevenly i the

same manner as

indicated for the cylinders
n Fig. 7. o .

~ In Fig. 8, I have shown a still further ex-:
pedient . which consists in arranging the.
sockets .of the socket ring at-different dis- |
tances from the center of the ring. - Thus the’
- upper socket in Fig. 8 and the two-at the bot-

tom are farthest away from the center, while

-,

_ the-other sockets are at varying distances
“nearer to-the: center, the dotted . Iines‘having
been -inserted. to' more réadily’show. which :

sockets are at:the same -distance from ‘the:
~center. Asin all the cases hereinbefore men- |
tioned; those-elements which are'at'the same |
distance. from ‘a ceértain median line, to wit,
the.line"drawn:through - the ‘trunnions 23
and .26, are alike; so ‘far as’their distance.
from the center'is concerned. : The same va- |

riation might be applied to the cylinders;

but whatever expedient is employed 1m the

| n' in sald figure..
1 might also combine.this uneven
spacing -of the cylinders with the variation
in the size of the cylinders shown in Fig. 6.

~check valve arrangement as shown in Fi

H

; L B

,.¢yli-nders, thelr ports, or _.-iii"fthe_l-SOGl{ets' of the
socket rings, the arrangement  would always
‘be symmetrical to:a certain median line, that

{18, the sockets, ports:or cylinders-which oe-:
“cupy the same relation to such median line 7¢.
‘would be alike: Through these means'I 'am - |
enabled to make the necessary correction for

the somewhat irregular pumping action of
‘the pistons due to the universal joint action |
-between the shaft and the socket ring-and to
the-angular tilting of the socket ring; thus
I secure a much more uniform action than
-could be obtained “if all the parts were ar-
ranged at even distances and made of the -

=

same size. - - .

In order to secure a replenishing of the

'LThe outer'end of the chamber 50 is normally

on the suction side of the driving member,

that is, the side on which the pistons 18 move

o
L} 0 --|
[ T
LY ]
.
. B

80

~cylinders-in case there should-be any leak-
age, 1 have provided a channel 47 leading i
~from one-of the mid-plate ports to'a cham-
“ber 50 which communicates with the lower
-part ot the- casing by means of a port 51.

85

| closed by a plug 52; said chamber also con-
tains a seat 49 for a check valve 48 opening
toward the mid-plate. + This channel 47 is
connected with that mid-plate port which is

90 -

away from the mid-plate.” ‘As soon as the

contents of the cylinders have diminished
through leakage, the suction within the port
2°¢ will cause the check valve 48 to open, thus
_ ssary additional supply of

oll to the eylinders. IR
- When the same port of the mid-plate, for

the nec

admitting

instance the port 2¢, is always the suction

95

100

port, 1t. will be sufficient to have only one

a. 5.

If, however, the -arrangement is reversible,

‘as it may -be in soine cases, so that sometimes
the port 2¢ would be the suction port and at

other times the port 24, then the arrangement

of the check valve and channels would have
to be duplicated for each of the ports.

- In some cases it is desirable to make the
driving section different from the driven sec-

| tlon by giving the cylinders and pistons of
one section a greater diamieter than those of

105

110

the other section. When the two sections are

alike, and the socket rings of both are in-

clined at-the same angle, the two sections
will rotate at the same speed. If however,
the cylinders and pistons of the .driven sec-
tion be made of a larger diameter. than those
‘of the driving section, then, with the socket

rings of both sections standing at the. same

angle, the. driven section -will rotate more
slowly than the driving section; or'what may .
be ‘termed s “gearing down” is obtained.
‘Similarly;. if it be.-desired to’ gear-the ma-

i ' 3

chine up, the cylinders-and pistons of the

-
r

driving sectioii. will be-'made of 4 greater
diameter than those of the, driven, sec
This arrangetnent is shown 'in Fig. 9.

The mechanism described herein com-

rF
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15

20.

2b

" ber having ports for the passage of the fluid,
the rotary cylinder barrel arranged in en-

30

3D

40

45

-~ 80

- 0b

driven by the fluid which the pump
7

e

prises two sections, one of which may be de-
scribed -as a pump and the other as a motor
propels.
Each of the sections is “ reversible

to set g fluid in motion, or it may be driven

by a ‘fluid under pressure, and thus used as

a motor. Of course, each section 1s fully

-operative by itself. Thus I might remove

all the parts shown on the right of the mid-
plate, and use the remaining apparatus as a

pump, one of the ports, say 2°, forming the
suction port and the other, 2¢, the delivery

port; or the same apparatus might serve as

a motor, by admitting a fluid under pressure.
through one of the ports of the mid-plate

and using the other as an exhaust port. -

Instead of making the cylinders of one |

barrel of a greater diameter than those of
the other, I may accomplish the same result

by making one barrel with a greater number

r_ﬁ)f cylinders than the other, the object being
in both cases to secure a greater aggregate
or total cross section of cylinders for one bar-

rel than for the other, so as to gear the ma-

chine up or down, as explained above.
I claim: o o |
1. The combination.of the stationary mem-

gagement with said member, the cylinders
being evenly spaced and having unevenly

spaced ports adapted to register with those:
istons arrariged |

of the stationary member,
to reciprocate in said cylinders, and a rotary

inclined member connected with said pistons.

2. The combination of the stationary mem-
ber having ports for the passage of the fluid,
the rotary cylinder barrels arranged 11 en-
gagement with those surfaces of the station-

ary member at which the ports terminate, the |

cylinders of the samé barrel being evenly
spaced and having unevenly spaced ports
adapted to register with those of the station-
ary member, pistons arranged to reciprocate
in said cylinders, a rotary adjustable tilting
ring connected with the pistons of one barrel,
and a rotatable inclined member connected

with the pistons of the other barrel.
3. The combination of the stationary mem-

‘ber having ports for the passage of the fluid,

the rotary cylinder barrel arranged in en-
gagement with said member, the cylinders of
said barrel having unevenly spaced ports
adapted to register with those of the statipn-
ary member, pistons in said cylinders, and a
rotary inclined member connected. with said

- pistons.

60

4. The combination of the stationary mem-
ber having ports for the passage of the fluid,
the rotary cylinder barrels arranged in en-
gagement with those surfaces of the station-
ary member at which the ports terminate,
the cylinders of said barrels having unevenly

65 spaced ports adapted to register with those

' . , in func- |
tion, that is, it may either be used as a pump, |

| the rotary

ber having

925,148

of the stationary member, pistons in said cyl- .
inders, a rotary adjustable tilting ring con-

nected with the pistons of one barrel, and a

rotatablé’ inclined member connected with
the pistons of the other barrel. -~ .~
5. The combination of the stationary mem-
ber having ports for the passage of the fluid,
cylinder barrel arranged in en-
oagement with said member, the cylinders
of said barrel being of different diameters
and having ports adapted to register. with

those of sald stationary member, pistons in

said cylinders, and a rotary inclined member:

connected with.said pistons. _

6. The combination of the stationary mem-
ber having ports for the
fluid, the rotary cylinder barrels arranged

passage of the

in engagement with those surfaces of the

stationary member at which the ports termi-

nate, the cylinders of the same barrel being

of different sizes and having ports adapte

to register with those of the stationary mem-
ber, pistons in said cylinders, a rotary ad-
justable tilting ring connected with the pis-
tons of one barrel, and a rotatable inclined
member connected with the pistons of the

‘other barrel. T N - -
- 17..The combination of the stationary mem-

ber having ports for the passage of the
fluid, the rotary cylinder barrel arranged n
engagement with said- member, pistons. in
said cylinders, a rotary inclined member

having a socket ring the sockets of which.

are at different distances from the center,
and connecting rods extending from the

sockets to the pistons. D
8. The combination of the stationary mem-

fluid, the rotary cylinder barrel arranged in

| engagement with said member,. istons 1n

satd cylinders, a rotary inclined member
having a socket ring the sockets of which

are at different distances from the center,.

ports for the passage of the

those sockets which are at the same distance

from a median line being also at the same
distance "from the center, and connecting
rods extending from the sockets to the pis-
tons. oo e .. "
9. The combination of the stationary mem-
ber having ports for the passage of the
fluid, the rotary barrel ‘arranged in engage-

ment with said- member and having cylin-

ders with ports adapted to register with
those of said member, said ports being
spaced unevenly, and the ports belonging

to cylinders which occupy the "same rela-
tion to a certain median line, being at even
| distances from said line, pistons in said cyl-

inders; and a rotary inclined member con-
nected with said pistons.- - - SRS
10. The combination of ‘the stationary
member having ports for the passage of the
fluid, the rotary cylinder barrel arranged in
engagement with said member, the cylinders

L
[

of sald barrel being of different diameters
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and havmg ports adapted to reglster with

those of smclLsta,tmnmr y member, those cyl-
are at the same distance from
a certain median line being of the same'|

inders which

- diameter, . pistons in said cylinders, and a
rotary inclined member connected with saud
plcstons

T

In testlmony Whereof I ha‘ve hereunto
Slgned my name in the presence of two sub-
scribing witnesses.

| HARVEY D. WILLIAMS
Wltnesses

"W K‘ H. SGHOI‘IELD
- W. A. Hypz.
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