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- Be it Tmown that I, Perer N. Ramsey, a
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. ihe driven part may be varied or the driven

18

- Ing’member: remains constant, the object of | t . .
‘the invention being to provide a simple, effi- | ber K 1s pumped 1nto the inner chamber H.-
.On. the hubs of the eccentrics K mounted
‘on the studs D are pinions 4 with which ro-
tate the eceentrics, both revolving with the
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25 ._ -
 ticularly peinted out in the claims.

- looking to the right in Fig. 4, on a smaller
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in_the following specification and the ac-

“the pinions and gear 1n Fig. 4, leoking to

‘ployed. In the preferred form of construc-
tion and as shown, however, a fly wheel C
is provided mounted on the driving shaft A.

-able manner, preferably by bolts or studs
fluid, which is preferably a liquid, although

“a‘compressible fluid may be used. Secured
‘to-or formed mtegral with the casing E 1s.
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ettizen of the United States, residing at New |
York city, county of New York, and State

of New York, have invented certain new |.

and useful Improvements in Variable-Speed
Mechanism, fully described and represented |

companying drawings, forming a part of the |
same, L | A

This invention relates to fluid controlled
dr1ving mechanisms for driving one shaft or:
other part from another, so that the speed of

member stopped while the speed of the driv-’

cient and durable mechanism of this class.
_ For a full understanding of the invention,
a detalled description of a construction em-
bodying all the features of the invention in |
their preferred form- will now be given in
connection with the accompanying drawings
forming a part of this specification, and the -
features of the invention will then be par-

scale. Fig. 2 is a section taken just inside

the right, on the same scale as Fig. 1. Fig. |
3 1s'a cross:section on line 8. of Fig. 4. Fig. !
41s a section on the line 4 of Fig. 8. Figs. 5,
6-and 7 are detail views, Fig. 5 being a view
partially 1n section on line 5 of Fig. 1. .
- Referring now.to the drawings-- and es-

pecially Figs, 2,3 and 4, A is a driving shaft-
driven by any suitable outside power, B a
part of the shaft being driven, the part.
shown ' being one member of a universal

Joint. Any suitable means whereby the oper- |
ating mechanism 1is° carried may be em- ]

This fly wheel has secured to it in any suit-

D, a casing ¥ which forms a chamber F |
adapted for the reception of the controlling |

a second inner casing ( mounted prefera bly
concentrically with the outer- casing.  This
second or inner casing G-may be of any suit- |
ablé form, but for convenience and ‘strength 1

1t. 1s. preferably made octagonal as shown.
This casing forms a second chamber H into
which the liquid or other fluid is pumped
from chamber F. = o

- Secured in the casing G are any suitable

_-ﬂuid.'_pumping means. These means are

preferably cylinders I, these cylinders being

provided with plungers M suitably secured

to eccentrics K mounted on the studs D

~which are; as before stated, secured to the

fly wheel C. These plungers (see Fig. 3),

60

.65

‘are provided at their bottoms with inlet

valves 2 and the cylinders in ‘which the

‘plungers are carried are provided at their

bottoms with suitable outlet valves 3. By

70

this means the liquid or other fluid in cham-

fly “wheel "C to which they are secured:

These: pinions 4 dre arranged to mesh with

the gear wheel 5 loosely mounted on the

shaft A, the gear wheel 5 having a hub to

75

80
‘which is secured the member B of the shaft

to be driven. As the fly wheel C rotates
- with the studs D and the eccentries K and

pinions 4, these pinions 4 rotate.about the

studs' D when' the eccentrics on the hub of
which they are secured are free to turn, but
when the eccentrics are held from turning
the pinions can not turn on the studs D, and

85

thus are locked to the gear 5 and rotate the

latter-to drive the shaft B.

.80

- The eccentrics and pinions are held .:igainSt '

rotation on studs D by holding the plungers
M against movement, for- which there are

provided valve supports 6 secured to the cas-
mg G in any suitable manner, these valve
suppeorts: carrying -valves 7 and 7* opening

into’ the . chamber H. which valves, ~when
closed, prevent the passage of any of the

liqurd 1n the chamber H into the chamber F

and when open allow the liquid:or fluid in
the chamber H to pass into the chamber F.

These valves are normally closed by springs

and the pressure in chamber H. |
" Any suitable number. of plungers and
valves may be employed. Preferably and as

shown in the drawings; however, there are

four cylinders T carryin}gzg four plungers M,
and four valves 7 and (% These valves:7
and ‘7* are preferably of different sizes, the

two valves 7* being comparatively small
and the two ‘valves 7 being considerably

[

larger; the area of all.the: valves. 7 and. 7
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being, however, greater than the combined | ing member, the cams 12 and 13 are re-

area of the valves 3 of the cylinders I. By
this arrangement of valves of different sizes,
the area of all being greater than the avea
of the valves of the cylinders, a widely vary-
ing deoree of pressure in the liquid container
in the inner chamber H can be obtained.
These valves 7 and 7 are opened by the fol-
lowing mechanism, with which each of the
valves is provided: An arm 8 is carried In-
side the casing E on rock shaft 9. This
arm rests on the upper end of a valve stem
62. The rock shaft 9 also carries at 1ts outer
end arm 10 (see Fig. 1) which has secured to
it in any suitable manner a rod 11 which car-
ries at its lower end a cam roller 11* which
engages one of two cam surfaces 12 and 13
(Figs. 1 and 7). These cam surfaces are
formed on a sleeve 14 mounted on driving
shaft A. This sleeve 14 is splined on the
shaft to revolve with’the shaft and at the

same time to permit its sliding freely back

and forth thereon and is held on the shaft in
any suitable manner, as by sleeve 14%. This
sleeve 14 is moved back and forth on the driv-
ing shaft A by any suitable shifting lever or
other shifting means to bring the cam sur-
faces 12 and 13 into engagement with the
When-these rollers are thus
in engagement with the cam surfaces, the
rollers riding up on the cam surfaces force
the rods 11 outward, which in turn hift the
arims 10 and press down the arms 8 on the
rock shafts 9. The arms 8 force down the
valve stems 6* and open the valves 7 and
against the pressure of the springs 6%, there-
by allowing the fluid in chamber H to pass
into the chamber F. When the sleeve 14 1s
moved backward on the shaft A and the
cams out of engagement with the cam rollers

& e g .
112, the pressure on the valve stems 6%-1s

removed angd the valves are closed by the

action of the springs 6°. .

The cam rollers 11* of the smaller valves
72 are operated by the cam surfaces 13 and
the cam rollers 112 of the larger valves 7 by
the cam surfaces 12. These cam surfaces
have different degrees of incline and are so
positioned that the cam surfaces 13 are
moved into engagement with the cam rollers

which operate the smaller set of valves 7°

~ before the cam surfaces 12 come 1nto engage-

59

.69

ment with the cam rollers operating the
larger set of valves 7. By this means a small
amount of liquid or fluid is first allowed to
escape from the inner chamber H through
the valves T2, which amount depends on the
distance the valves 7* are opened by the
movement of the cams 13, and then, 1f de-

sived, after the valves 7 are fully opened,
the valves 7 may be opened by the further |

movement of sleeve 14. o
The operation of the mechanism is as fol-

lows: When the driven member B 1s to be
driven at the same rate of speed as the driv-

tracted, as shown in Figs. 1, 5 and 6. The
fly wheel C rotated by the driving shaft A
from any suitable outside power carries
around with it the studs D and the eccentrics
K mounted thereon and the pinions 4 secured
to the hubs of the eccentrics. In this posi-
tion, the valves 7 and 7@ being closed and the
chamber H filled with fluid, the plungers M

in the cylinders I cannot operate dgainst the

pressure of the fluid in the chamber 11, as no
Aluid can be forced from that chamber into
the chamber I, so that the plungers can have
no up and down movement, and the eccen-
trics, therefore, cannot turn around the studs
D, and consequently the pinions 4 geared on
the hubs of the eccentric cannot turn and are
locked in engagement with the gear wheel

70
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5 and turn this gear wheel and the driven

member B connected- thereto at the same
speed at which the driving member .\ which
carries the pinions 4 is driven. When it 13
desired to operate the shaft B at a less speed

from that of the shaft A, the sleeve 14 1s

shifted on the shaft A so that the cam sur-
faces 13 come into engagement with the cam
rollers which are coniiected with the small
set of valves 7%, thereby opening these valves
as previously described and allowing a-small
amount of fluid to escape from the chamber
‘H into the chamber F, this fluid being forced
out by the pressure of the plungers M 1n the
cylinders I. The plungers M then may move
under a resistance depending on the amount
the valves 7 are opened, and the pimious
will operate to rotate the gear 5 with an
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amount of relative ‘movement or rotation

between the pinions 4 and gear 5 depending
on the relation of the resistance to the move-
ment of the plungers to the load on the
driven member B. The speed of member I3

will be varied from the speed of shafi .\,

according to the relative movement of rota-
tion of the pinions 4 permitted, which is con-
trolled by the extent to which the valves i*
are opened. The cam surfaces 13 as shown
in the drawings are so formed as'to permit
of any desired amount of fluid being forced
through the small set of valves 7%, thereby
varying the speed produced in the shaft I3
to any desired extent, the speed of the driv-
ing shaft remaining the same. When- 1t 1
desired to stop the shaft B altogether the
sleeve 14 is forced in farther and cam sur-
faces 12 are brought into engagement with
the cam rollers 11* connected to the large

set of valves T which are thereby opened as

‘previously described. The valves 7 having
already been opened and the total arvea of
valves 7 and 7* being greater than the area

of the valves 8 of the pumping cyhinders I,
“all the fluid which is forced into the cham--

ber H by the plungers M can eseape through
‘the valves 7 and 7%, and the fluid will be
freely pumped around through the cham-
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bers; substantially all resistance to the move- | around the first mentioned ‘gear and to m- '

ment of plungers M thus being removed,
and the pinions 4 being permitted to rotate.
freely as they are carried about gear 5. The
pinions will then simply revolve around the.
gear wheel 5 and no rotation of the driven

member B result.

It will be understood .that I am ilot to b‘e,

limited to the specific construction shown,
but that many modifications may be made

in the structure and arrangement of the |
parts without. departing from the inven-

tion defined by the claims. The invention is

illustrated as applied to a mechanism suitable
for: automobiles, for which 1t 1s admirably
adapted,; but i1t will be understood that the, :
invention 1s of general applicationin driving,

mechanisms, and that the form and arrange-

ment: of the parts in which the invention is
embodied will vary with the use made of the |

mvention. . -
What I claim 1s:— _
_ 1. The combination with a driving and a

driven member, of a gear carried by and ro-

29

tating ‘with one member, a second gear car-
ried by the other member and mounted on

said othero member to revolve around or

30
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with the first mentioned gear and to rotate

on its own axis, a pumping plunger operated

by the rotation of said second gear, and
means: for opening and closing the outlet of

of said:second gear during its revolution.

2. 'The combination with a driving and a

driven member; of a gear -carried by
and rotating with one of the members,

a second gear carried by the other mem-
ber and mounted” on said other member to

revolve around or with the first mentioned

gear and to-rotate on its own’ axis, a pump-

ing plunger operated by the rotation of said

second gear, and valve devices adjustable to
- control the delivery of the;pumping plunger }
to. vary the resistance to rotation of said

second gear during its revolution.

3. The combination with a driving and a

driven member, of intermeéshing gears car-
ried by said members, one of said gears be-

ingcarried by and rotating with one of the

00
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~rotating: with:one- of said members, a series
. of gears carried: by: the other member and:
mounted on: said .other member to revolve

members and the other gear being carried
by the other member and mournted on said

other member to revolve around the first

mentioned gear and to rotate on 1ts axis, a

pumping plunger connected to one of said

cears to reciprocate when the gear rotates,

~and means for enlarging and contracting
the outlet of the pumping plunger to vary |
- the speed of rotation of said gear. connected
to the pumping-plunger during its revolu-

tton. _

4, The combination with a driving and a

driven. meinber, of: a gear carried by and

| bers, a series.of pumnping plun

tate on their axes; a' pumping plunger con-:

nected to-each of said series of gears to re-

ciprecate when the gears rotate, and means

for opening and closing the outlet of the 76
pumping piungers to control the rotation of

‘the series of gears during their revolution.

5. The combination with a driving and a
c¢riven member, of a gear carried by and ro-
tating with one of said members, a series of 75
gears carried by the other member and

‘mounted on sald other member to revolve
about the first mentioned gear and to rotate

on their- axes, a casing moving with sgaid
series of gears and having two fluid cham- 80.
bers, a series-of pumping plungers connected
to said series of gears to reciprocate when
the gears rotate and acting to pump fluid
from omne of said chambers into the other,
valves controlling the delivery of fluid byv 8s:

the pumping plungers, and means for open-

ing and closing said valves for controlling
the rotation of the series of gears duringz
their revolution. | ,

- 6. The combination with a driving and a 90
driven member, of a gear carried by and ro-
tating with one of said members, a series of
gears  carried by the other member and
mounted on said other member to revolve. .
about the first mentioned gear and to rotate: 95

_ 1 T | on their axes, a casing moving with sad: - -
the pumping plunger to control the rotation |

series of gears and having two fluid cham--.
_ _ gers connected

to said series of gears to reciprocate when: .

the gears rotate and acting te pump flindi 100

from one of said chambers into the other, a:

plurality of valves of different dimensions:

for controlling the delivery. of fluid by the:

pumping plungers, and means for opening:

and closing said valves to control the rota- 165

tion of the series of gears during their revor
lution. ' ' I

7. The combination with a driving and a.

driven member, of a'gear carried by and ro-
tating: with one of said members, a series of 118
‘gears carried- by ‘the . other member and
. mounted to. revolve *about. the first' men-

tioned gear and to rotate on their axes, a
casing moving with said series of gears and |
having two fluid chambers, a series of pump- 1186
g plungers connected to said series of gears
to reciprocate .when the gears rotate and

| acting to pump fluid from one of said cham- -

bers into the. other, valves controlling the |
delivery of fluid by the pumping plungers, 120
and a cam and connections for actuating
said valves to control the rotation of the
series of gears during their revolution.

- 8.. The:combination with a driving and a

driven member, of a gear. carried by and 125
rotating with one of said members, a serles
of gears’ carried by the other member and
mounted to. revolve about the first men-
[.tioned gear and to rotate on thelr axes, a.
casing moving with said series of gears and 130
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havmg two - fluid  chambers. a series of
pumping plungers connected to said series
of gears to reciprocate when the gears ro-
tate and acting to pump fluid from one of
5" said chambers into the other, a plarality of
valves for controlling the delivery of flnid
by the pumping plunoeren and a plurality
.of cams and connections for opening some

sor all of sald valves to control the rotation

10 of the series of gears during their revolu-
flon.

9. The combmatlon with a driving and Q-

driven member, of a gear carvied by .:md e
~ tating with one of said members, a series of
15. gears carried by the other member and
- mounted to revolve about the first men-
tioned gear and to rotate on their axes, 4
casing moving with said series of gears and
~ having two fluid chambers, a series of pump-
20 g plungers connected to said series of
gears to reciprocate when the gears rotate
and acting to pump fluid from one of said
chambers into the other, a plurality of
valves of different dlmelr--lons controlling

26 the delivery of the pumping plungers, and_'

a cam carrier and connections for opening
some or all of the valves to control the ro-
tation of the series of gears during thewr

revolution, said cam carrier being prowded |

30 with cams rulaptecl to open the larger valves
only on a further movement ﬂfter 01)(,111110'
the smaller valves.

10. The combination of drwmo and driven
members, casing E having fluid chambers

85 F, H, and carried by one of said members,
pumpmg plungers M, eccentrics K for op-
erating said plungers, pinions 4 carried by
casing It and 1otf1t1110' with the' eccentrics,

. gear 5 on the other member with which pin-

40 1ons 4 mesh, and adjustabie valive devices

~ for controllmcr the delivery of fluid by said
pumping plunﬂer" from one chamber to the
other substantially as deseribed.

- 11, "The combination with = driving mem-

/45, ber and a driven member, of fluid contain-

ing devices carried on one of said members,

., mechanism operated by one of said mem-

bers to cause the fluid to flow 1n saxd fuid

containing devices, means for controlling
50 the flow of the fluid in said fluid containing
devices, and connections between said driv-

ing member and said driven, member admt-_

ed to be thrown into and maintained in dif-
ferent degrees of operative conmection by
b5 controhmg the flow of the fluid in said fluid-
containing devices, subetfmtmll}f as de-

seribed. | -
19. The combnmtlon with a shaft, a rota-

table member journaled thereon. and fluid
80 containing devices carried on said rotatable

member, of mechanism operated by said ro-
tatable member to ecause the fluid to flow 1n
said fluid containing devices, means for con-

}

containing devices, and connections between
said shaft and said rotatable member adapt-
ed to be thrown into and maintained in dif-
ferent degrees of operative connection by
controllmg the flow of the fluid in said fluid

containing devices, substantmlly as de-
scribed. -

13. The combmatlon with a shaft, a gear

69
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secured to sald shaft, a rotatable member

journaled on said shaft and driving mech-
anism, of gears rotatably mounted on said
rotatable member and meshing with the gear

on said shaft, fimad contammcr devices con-

nected with said gears on said rotatable
member, and means for braking said gears
and throwmg said shaft and said rotatable

75

&80

member into and maintaining them in dif-

ferent degrees of operative connectlon by
checking “the free passage of said ﬁuld

thmugh said fluid contalnmcr devices, sub-
“stantially as described. |

14. The combination with a ehflft a gear

secured to said shaft, a rotatable member

journaled on said shaft and means for driv-
ing sald rotatable member of gears rota-
t‘lbly mounted on said rotatable member
and meshing with the gear on said shaft,
fluid contqmmg devices connected with said

89

90

oears on said rotatable member, and means

for braking said gears and threwmg said
shaft and said rotatable member into and
maintaining them in different degrees of

operative connection by checking the free.
passage of said fluid through said fluid con-

t‘unmtr devices, snbst*mtmll “as described.
The combination W1th a shaft, a gear
secured to said shaft, a rotatable member
journaled on said shaft, and means for driv-
ing said rotatable member of gears rota-

t.:lblV mounted on said 1‘0t'1tab1e member and

meshing with the gear on said shaft, fluid
containing devices connected with said gears

99

100

105

on. said rotqtqble member, means operated

by said gears to force’ the fluid back and

forth in s ud fluid containing devices as said
gears rotate, and 1means for throwing said
shaft and said rotatable member into and
maintaining them in different degrees ot op-
erative connection by checking the free pas-
sage of said fluid through sa: id fluid contain-
ing devices, substantially as described.

16. In a epeed changing device, the com-

bination with the t]U\lIlﬂ' and driven ele-
ments, of a planetary transmission element
forming a connection therebetween, a fluid
brake ‘ld‘ll)t@d to act upon said planetary

transmission element, means for controlling

the fluid therein to vary the action of the
hrake upon said . planetary element and
means for holding said controlling means 1n
clesired p“l‘%ltlons of adjustment.

17. In a speed changing device, the com-

bination with the drwmn' and driven ele-

trolling the ﬂow of the flmd 1n said fluid | ments. of a planetary tI‘{IIl:aIIIISSIOIl element

110

115

120

125
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forming a connection therebetween, a revo-
luble cylinder and piston, a connection be-

- tween one of said elements and the planet-

10

ary transmission element, whereby rotation
of the planetary transmission element will

cause relative movement between the piston

and cylinder, a fluid container communicat-
ing with said cylinder, means for control-
ling the flow of fluid between the container
and cylinder, and means for holding said

controlling means in desired positions of ad-
justment. |
In testimony whereof, I have hereunto

set my hand, in the presence of two sub-
scribing witnesses.

PETER N. RAMSEY.

Witnesses:
C. J. SAwYER,
T. ¥. KeHok,
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