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SPEED-CHANGING MECHANISN.

1,396,151,

Application filed February 24, 1920, Serial No.

o all whom ¢ May conecern ;-

Be it known that I Wintan T, WHEerLER,
a citizen of the United States, residing at
Scottville, in the county of Macoupin and
State of IHinois, have invented certain new
and useful Improvements in Speed-Chang-
ing Mechanism, of which the following is a
specification, reference being had to the ac-
companying drawings. o

This invention relates to certain im-
provements in speed ‘changing mechanism,
and it is an object of the invention to pro-
vide a novel and improved mechanism of
this general character wherein means is pro-
vided for automatically varying the speed of
the driven shaft of a motor vehicle in ac-
cordance with the engine load, without the
necessity of any manual operation,

It is also an Object of the invention to pro-
vide a novel an improved device of this
general character embodying a structure in.
cluding a plurality of cylinders in communi-
cation with a centraj casing or reservoir and
wherein is included 5 continuous chamber
in communication with each of the cvlinders
and in communication at
the casing or reservoir, together with pistons
mounted for rectilinear movement within
the eylinders and in operative engagement
with a crank interposed in the driving shaft,

Another object of the Invention is to pro-
vide a novel and improved mechanism of
this general character wherein the single
connection bhetween the casing or reservoir
and the contintous chamber is under control

of a valve operable under the influence of

centrifugal force,.so that the flow of the
fluid medium may be regulated in accord.
ance with the requirements of practice and
as dependent upon the engine load.

The invention consists in the details of
construction and in the combination an(d
arrangement of the severa] parts of my im-
proved speed changing mechanism, whereby
certain important advantages are attaineq
and the device rendered simpler, Jess expen-
sive and otherwise more convenient and ad-
vantageous for use, as will be hereinafter
more fully set forth.

The novel features of my invention will
hereinafter be definitely claimed.

In order that my invention may be the
hetter understood, I will now proceed to de-

Specification of Lettersg Patent, .

a single point with

Patented Nov. B, 1923,
360,954,

scribe the same with reference to the accom,.
panying drawings, wherein -

Figure 1 is a view partly in section and
partly in elevation iﬂustrating &
changing mechanism constructed in sccord
ance with gil embodiments pf my invention

12 2 i3 a vertica] sectional view ¢ak
substantially on the line 29 of Fig. 1
portions in” elevation of the struet
Hlustrated in Fig. 1,

ig. 8 is an enlarged fragmenta‘fy
tional view taken substantially op thy lins
3—3 of Fig. 1, .

_Fig. 445 g fragmentary sectio
Hlustrating in detail the controll
said valve Leing shown in a closed position
Tig. 5 isa fragmentary view talen noa
direction circumferential]y of the cons
uous chamber gngd through
valve, said controlling valye being show
full open position ;

Fig. 6 is a view in perspective of the
porting member for the valve unapniisd;

"ig. 7 is a view in perspective of the eon-
trolling valve as herein embodied unapplied :
and ’
Fig. 8 is an enlarged fragmentary sec.
tional view iHustrating in detail a esnnee.
tion between g cylinder and the continucus
chamber, ,

As disclosed in the accompanying dravw-
ings. D denotes a driving shaft which 3
tends through the axial center of g caginey
or veservoir (' and which easing or resery
is capable of rotation about the shaft D
dependently thereof and vice versa, ¥
the casing or reservoir C, the shaft T 3
vided with the cranic A The drivi

is adapted to coact with the driven ghy

in any ordinary or preferred many
and preferably through “the medium
mechanism substantially the same 88
embodied in my co-pending applica
Serial No. 243,526, filed July 6th. 1918,
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to be understood, however, that.iz 18 not n

Intention to limit the present invention
the particular mechanism lustrated in thi
prior application.

adiating from the casing or reservoir
&nd suitably affixed thereto Is a_plarality of
cylinders 1 equidistantly spaced in g divee.
tion circumferentiaﬂy of the casing or -
voir C.. The inner end of sach of
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ders 1 is open and in communication with
the interior of thé casing or reservoir C
through an opening 2 produced in the pe-
ripheral wall of the casing or reservoir C.
For rectilinear movement within each of
the cylinders 1 is a piston 3, preferably of a

“hbllow type, and which is operativiey en-

gaged through the medium of the rod 4 with
the crank A of the shaft D. Tn order to as-
sure a direct thrust of each of the rods 4
upon the crank A, adjacent cylinders 1 are
laterally offset one with respect to the otler,
as may be occasioned by the requirements of
practice.

The outer or closed end or head 5 of each
of the pistons 3 is provided with a port 6
which 1s normally, closed by a check valve
%7 The check valve 7 opens upon the inward

movement of the piston 3 but closes upon the

outward movement thereof.

T denotes an annular chamber, preferably
rectangular in cross section, although this
particular configuration is not essential.
The chamber E is arranged to ene side of the
cylinders'1_and is common to all of said
cylinders. Each of the cylinders 1 adjacent
its outer or closed end or head 8 is provided
in its side wall with a port 9 defined by an
outstanding nipple 10. A side wall of the
chamber E abuts the outer end of the nipple
10, and is clamped or held thereto by the
tubular member 11 loosely disposed through
an opening 12 in the adjacent side wall of
the member E and in threaded engagement
with the internal wall of the nipple 10. The
end portion of the tubular member 11 within
the chamber E is enlarged to afford a shoul-
der 14 which contacts with the inner face of
the coacting side wall of the member I and
whereby the tubular member 11 serves ef-
fectually to anchor the chamber E to a nip-
ple 10.

(‘oacting with the end portion of the bore
of the member 11 within the chamber Eis
a cheek valve 13 and which valve is closed
upon the inward movement of the piston 3
within the coacting cylinder 1 and is opened
upon the outward movement of said piston.

In order to facilitate the application of
each of the tubular members 11 the outer
side wall of the chamber E in alinement
with the opening 12 is provided with the
opening 16 of a diameter sufficient to permit
the ready insertion therethrough of the
member 11 and the enlarged end portion
thereof. After the member 11 has been
properly arranged, the opening 16 is-closed
by the plug 17 of a convenfional type.

At a predetermined point between a pair
of adjacent cylinders 1, the inner side wall
of the chamber T is provided with an open-
ing 18 which is closed by a block 19. The
block 19 is provided with the marginal
flanges 20 overlying the outer face of the

inner side wall of the member ¥ whereby the

1,366,151

block 19 may be effectively held in applied
position through the instrumentality of the
serews 21 or other fastening means.

The inner face of the block 19 has ex-
tending longitudinally thereof and entirely
therealong, a groove or channel 22 substan-
tially semi-circular in cross section and the
opposite end portions of the block 19 are
provided with the inwardly disposed loops
93 having their inner walls or faces also
substantially semi-circular and in continuity
with the groove or channel 22. The block
19 also has directed laterally therethrough
and in communication with the groove or
channel 22 the ports 24, V denotes a valve
member substantiaily semi-cireular in cross
section and provided at its opposite end por-
tions with the cylindrical parts 25 which
are received within the bearings provided by
‘the loops 23. The central portion of the
“ralve member V is provided with the ports
24" adapted to register with the ports 24
hereinbefore referred to. '

The ports 24 communicate with a housing
96 herein disclosed as secured to the inner
side wall of the chamber E. In communica-
tion vith the housing 26 through the inner
wall thereof and leading to and in com-
munication with the casing or reservoir C is
the conduit or pipe 27. »

At substantially the center of the convex
or rounded face of the valye member V is
ectured an outstanding pin or shank 28
which is directed through a chamfered
opening 29 provided in the block 19. Ths
finger or shank 28 1s of a length to extend
a desired distance within the housing 26
and terminates in the fork 30. Fach of
the tines or fingers of the fork 30 is loosely
disposed through an opening 31 provided in
a poise or weight 32. The upper or lower
walls of the opening 31 are converged in
o direction toward the block 19 whereby
the requisite relative movement between the
poise or weight 32 and the tines or fingers
of the fork 30 is permitted. The poise or
weight 32 has sliding movement between the
guide rods or members 33 interposed be-
{ween the top and bottom walls of the hous-
ing 26 whereby said weight or poise 32
has movement in substantially a fixed path
of travel.

In practice, the casing or reservoir , the
cylinders 1 and the chamber E are substan-
tially entirely filled with oil. When the
Ariving shaft D is set
pumped by the pistons 3 into the chamber &
through the ports 9 und the tubular members
11 and as the speed of the shaft D increages,
the resultant centrifugal force causes the
weight or poise 32 to move . outwardly,
thereby rocking the valve member V, as il-
lugtrated in Fig. 4, into a position to com-
pletely close the ports 94 whereby the cir-
culation of the oil or other finid medium is

in motion, the oil is -
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stopped, and the resistance offered hetween
the pistons 3 and the clesed or outer ends
of the cvlinders 1 drives the casing or reser-
voir (" and the parts carried thereby as a
anit with the driving shaft D and whereby
the driven shaft is caused to operate direct
from the drive shaft,

As the load on the engine increases, the
rzaultant reduction in rotation of the casing
or reservoir " and its concomitant parts will
‘cause the weight or poise 39 to swing down-
wardly or inwardly in accordance with snch
increase of load resulting in the ports 24s
in the valve member V registering with the
ports 24 in the block 19. his movement
of the poise or weight 32 is facilitated by
the spring or expansible member 24 carried
by the upper face of the poise or weight 32,
When said poise or weight is in a position
to adjust the valve member V into a com-
pletely closed position, the spring or member
54 i3 placed under compression by contact
with the top or outer wall of the housing 26
and as the rotation of the casing or reservoip

" and the parts common thereto reduces,

this spring or expansible member 84 funec.
tions to impart a movement to the weight or
poise 32 in a direction to bring the ports
24 into register with the ports 24 and the
extent of the registering areas of the ports
24 and 24 is dependent upon the increase
in the load.

I also find it of advantage to provide
means for positively limiting the extent of

‘registration of the ports 24 and 26 and as
I arrange within the hous-

herein embodied
ing 26 a threaded post 35 extending between
the fingers or tines of the fork 80 outwardly
of the weight or poise 32. Threaded upon
the post 35 is a sleeve 37 provided at itg
inner end with an outstanding annular flange
38. By rotating the sleeve 37 the flange
38 therenf may be adjusted with respect to
the ports 24 so'that when the poise or welght
32 comes in contact therewith, a positive ston
is provided therefor,
" From the foregoing description, it is
thought to he ohvius that a speed changing
mechanism constructed in accordance with
my invention ig particnlarly well adapted
for use by reason of the convenience and
facility with which it may be assembled and
operated and it will also he obvious that my
invention ; sceptible of some change and
maodification  without departing from the
prineiples and Spirit thereof and for this
Teason I do not wish to he understood ag
limiting mysel# to the precise arrangement
and formatior of the several parts herein
shown in tarrving ont my invention in prac-
tice except as hereinafter claimed,

Telaim:—

1. Tn a speed changing mechanism, g
driving shatt, a driven shaft. and means
operativaly connecting said shafis including

4 casing mounted upon the driving shaft
and rotatable independently thereof, cylip-
ders carried by the casing and in commuini-
cation therewith, pistons movalle within
the cylinders and operably enguged with the
driving shaft, each of said pistons having
a4 port therein affording  communj ation
within the cylinder at upposite sides of the
piston, a chamber iy communication with
the asing at a single point and with encl,
of the eylinders at points beyond the pistons
when at the limit of their movement away
from the casing, said casin g, cylinders ang
chamber being adapted to contain a mobile
medium, and centrifugally operated menns
for retarding the flow of the moebile mediym
through the communication betiween the
chamber and the asing,

2. In a speed changing mechanism, «
driving shaft, a2 driven shaft, and means
operatively connecting said sha ftg inclnding
a casing mounted upon the driving ghafy
and rotatable independently thereof, cylin-
ders carried by the casing and in comninp;-
cation thepeswvith, pistons movable withiy the
evlinders and operably engaged with tje
driving shaft, each of gaid plstong having o
port therein affording communication with.-
In the cylinder at opposite sides of the
ton, a chamber in communication with the
asing and with each of the cylinders nt
points beyond the pistons when at the linit
of their movement away from the casing,
said casing, ¢ylinders and chamber being
adapted to contain & mobile medinm, gnd
means operable under the influence of cen-
trifugal force for retarding the flow of the
mobile medium through the communication
hetween the chamber and the casing.

3. In u speed changing mechanism, a dpiv-
ing shaft, a driven shaft, and meuns oper-
atively connecting said shafts including a
casing mounted upon the driving shaft ang
rotatahle independently thereof, cylinders
carried by the casing and in communication
therewith, pistong movable within the eylin-
ders and ope ably engaged with the driving
shaft, each of said pistons having g port
therein affording communication within the
evlinder at opposite sides of the piston, »
chamber in communication with the casing
and with each of the eylinders at points he.

yond the pistons whern at the limit of theip
movement away from the casing, said egs-

Ing, cylinders and chamhber being adapted
to contain a mobile medium, 2 rocking valya
for controlling the flow of said mobile me-
dium through the ¢ommunication hetween
the chamber and the casing, and meang car.
ried by said valve whereby the same is
rocked under the influence of cenirifugal
force.

4. Tn a speed changing mecharnism, 2 driv.
ing shaft, a driven shaft, and means oper-
atively connecting said shafts including 2
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msing mounted upon the driving shaft and
rotatable independently thereof, cylinders
carvied by the casing and in commumication
therewitl, pistons movible within the cylin-
ders and operably engaged with the dviving
shaft, each of said pistons having a port
therein atfording communication within the
eylinder at opposite gides of the piston, 2
chamber in communication with the casing
andl with cuch of the eylinders at points be-
yond the pistons when at the limit of their
rovement away from the casing, said cas-
ipg, cylinders and chamber being adapted
to contain a mobile medium, a rocking valve
for controiling the flow of said mobile me-
dium through the communication between
the chamber and the casing, means carried by
said valve whereby the same is vocked under
ihe influence of centrifugal force, and means
for limiting the movement of said rocking
valve in one direction.

5. In a speed changing mechanism, a driv-’
ing ghaft, a driven chaft. and means oper-
atively connecting said shafts including a
aging mounted upon the driving shaft and
voiatable independently thereot, cylinders
carried by the casing and in communication
therewifh, pistons movable within the cylin-
ders and operably engaged with the driving
shaft, each of said pistons having a port
thevein affording communication within the
eylinder at opposite sides of the piston, 2
chamber in communication with the casing
and with each of the cylinders at points be-
vond the pistons when at the limit of their
movement away from the casing, said cas-
ing, cylinders and chamber being adapted
to contain a mobile medium, a rocking valve
for controlling the flow of said mobile me-
diam through the communication between
the chamber and the casing, meads carried
by said valve whereby the same fis rocked
wnder the influence of centrifugnl foree,
and means for limiting the movement of
said rocking valve in one dirvection, said
means being adjustable. _

6. Tn a speed changing mechanism, & driv-
ing shaft, a driven shatt, and means opera-
tively connecting said shafts including 2
casing mounted npon the driving shaft and
rotatable independently thereof, cylinders
carried by the casing and in communication
therewith, pistons movable within the eyl
inders and operably engaged with the driv-
ing shaft, each of said pistens having a port
therein affording communication within the
eylinder at oppesite gides of the piston, a
chamber in communication with the casing
and with each of the cylinders at points be-
vond the pistons when at the limit of their
movement away from the casing, said casing,
cylinders and chamber heing adapted to con-
tain a mobile medium, a rocking valve for
controlling the flow of said mobile medinm
through the communication between the

2, ‘ 1,396,181

chamber and the casing, means carried by
szid valve whereby the same is rocked un-
der the influence of centrifugal force, and
automatic means operating independently
of the cenirifugal action for imparting
movement to the rock valve in one direc-
tion.

7. In

det
0

£1v-
per-
o

a speed changing mechanism, 2
ing shaft, a driven shatt, and means
atively connecting said shafts includin
casing mounted upon the driving shaft anc
rotatabie invependently thereof, eylinders
carried by the casing and n communication
therewith, pistons mdvable in the cylinders
and operatively iving
chaft. each of said pistons having a port
therein affording communication within the
cylinder at opposite sides of the piston, o
check valve concting with the port and clos-
ing npon movement of the piston in cne di-
rection, a chamber in communication with
the casing at a single point and with each
of the cylinders at points beyond the pistons
when at the limit of their movement awey
from the casing, a check vaive coacti
each communication between the chamber
and a cylinder, said check valve elosing upon
movement of the coacting piston in & dirse-
tion opposite to that in which the check
valve of the piston is closed, said casing
eylinders and chamber being adapted to con
tain a mobile medinm, and automsatic means
for retarding the flow of said mobile mediam
through the communication between f
chamber and the casing. '

8. In a speed changing mechanism, & div-
ing shaft, a driven shaft, and means opar-
atively. connecting said shafts including a
casing mounted wpon the driving shaft and
rotatable independently thereot, eylinders
carvied by the easing and in communiesiion
therewith, pistons movable within the cylin-
ders and operably engaged with the driv-
ing shaft, each of said pistons having & port
therein affording communication within the
cylinder at opposite sides of the piston, &
chamber in communication with the casing
ai a single point and with each of the eylin
ders at points beyond the pistons when at
the limit of their movement away from the
casing, said casing, eylinders and chamber
being adapted fo contain a mobile medinm,
and centrifugally operated means for ve-
tarding the flow ‘of the mobile medinm
throngh the communication betweed the
chamber and the casing.

9. Tn a speed changing mechaniem, & driv-
ing shaft, o driven shatt, and means oper-
atively connecting said shafts including a
rasing mounted upon the driving shaft and
votatuble independently thereof, cylinders
earried by the easing and in communication
therawith, pistons movable within the cyi-
inders and operatively engaged with ths
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with the casing and with each of the cyl-
inders, and means o erable under the in-
fluence of centrifuga%) force for controlling
the flow of a fluid from the chamber to the
casing and through the cylinders.

10. In a speed changing mechanism, a’

* driving shaft, a driven shaft, and means op-

eratively connecting said. shafts, including

-4 casing mounted upon the driving shaft

10

15
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and rotatable independently thereof, cylin-
ders carried by the casing and in communica-
tion therewith, pistons movable within the
cylinders and operatively engaged with the
driving shaft, a chamber in communication
with the casing and with each of the cylin-
ders, and means operable under. the influ-
ence of centrifugal force for offering a va-
riable resistance to-the flow of the mobile
medium through the communication between
the chamber and the casing and through the
cylinders, _ »

11. In a speed changing mechanism, a
Ariving shaft,

-ders and operably engaged with

a driven shaft, and means op-

8

eratively connecting said shafts including a-

casing mounted upon the driving shaft and
rotatable independently thereof, cylinders
carried by the casing and in communication
therewith, pistons movable within
the ‘driv-
ing shaft, each of said pistons having a port
therein affording communication within the
cylinder at opposite sides of the piston, a
chamber in communication with the casing
and with each of the cylinders at points be.
yond the pistons when at the limit of their
movement away from the casing, said cas-
ing, cylinders and chamber being adapted
to contain a mobile medium, and means op-
erable under the influence of centrifugal
force for offering a variable resistance to
the flow of the mobile medinm through the

communication between the chamber and the

casing and through the cylinders, .
. In testimony whereof T hereunto affix my

signature.
WILLIAM I. WHEELER.
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