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16 Clairns. 

The present invention relates to power trans 
mission devices and more particularly to a vari 
able torque transmitting mechanism which when 
interposed between the driving and a driven shaft 
Will automatically provide for a speed reduction 
between these shafts that is dependent upon the 
load carried by the driven shaft and the speed 
of the driving shaft. 
An object of the invention is to provide a 

it transmission device for use between an internal 
combustion engine and the driving shaft of an 
automobile that will automatically provide for 
a smooth and efficient acceleration of the auto 
mobile Without overloading the engine. 
Another object of the invention is to provide 

an automatic transmission device for obtaining 
a Speed reduction between a driving and a driven 
shaft which is dependent upon the speed of the 
driving shaft and/or the load on the driven 

20 shaft. 
A further object of the invention is to provide 

an automatic power transmission device having a 
plurality of centrifugally responsive elements that 
Successively come into operation to produce a 

25 variable torque transmitting means through 
Which power is transmitted from a driving shaft 
to a driven shaft. 
Another object of the invention is to provide 

an automatically operating device for the trans 
80 mission of power from a driving to a driven shaft 

Which Will permit an initial free rotation of the 
driving shaft and subsequently come into opera 
tion automatically to transmit torque from the 
driving shaft to a driven shaft. 
A further object of the invention is to provide 

in a power transmission device of the character 
described, means that Will become effective auto 
matically to prevent any over-running of the 
driven Shaft when the device is used in an auto 

40 mobile drive. 
Other objects and advantages of the invention 

will be in part pointed out hereinafter and in 

15 

35 

part evident to those skilled in the art as the 
description thereof proceeds. 

For a better understanding of the invention 
reference should be had to the accompanying 
drawings, wherein there is shown by way of ill 
lustration and not of limitation, apparatus con 
structed in accordance with a preferred em 

50 bodiment of the invention. 
In the drawings, Wherein like numerals refer 

to like parts throughout the several views.-- 
Figure 1 is a vertical sectional view taken 

through the center of a preferred form of the 
55 invention, 

45 

(C. 4-260) 

Figure 2 is a horizontal sectional view taken 
along the axis of the device illustrated in Figure 1, 

Figure 3 is a sectional View taken along line 
III-III of Figure 1 looking in direction of arrows, 

Figure 4 is a sectional view taken along line 
IV-IV of Figure 1 looking in direction of arrows, 

Figure 5 is a partial sectional view taken along 
line V-W of Figure 1 looking in direction of 
arrows, 

Figure 6 is a sectional view taken along line 
WI-VI of Figure 1 looking in direction of arrows, 

Figure 7 is a sectional view taken along line 
VII-VII of Figure 1 looking in direction of 
arrOWS, 

Figure 8 is a sectional view taken along line 
VIII-VIII of Figure i looking in direction of 
arrows, 

Figure 9 is a sectional view taken along line 
IX-TX of Figure 1 looking in direction of 
arrows, 

Figure 10 is a sectional view taken along line 
X-X of Figure 1 locking in direction of arrows, 

Figure 11 is a view similar to that of Figure 10 
showing the parts in another position which they 
Will assume during an operation of the device, 

Figure 12 is a fragmentary sectional view cor 
responding to Figures 10 and 11 with parts re 
moved, 

Figure 13 is a sectional view taken along line 
XIII-XIII of Figure 1 looking in direction of 
arrows, 

Figure 14 is a sectional view taken along line 
XTV-XIV of Figure 1 looking in direction of 
arrows, 

Figure 15 is a sectional view taken along line 
XV-XV of Figure 1 looking in direction of 
arrows, 

Figure 16 is a sectional view taken along line 
XVI-XVI of Figure 1 looking in direction of 
arrows, 

Figure 17 is a fragmentary end view of the de 
vice illustrated in Figure 1 of the drawings, 

Figure 18 is a detailed perspective view of an 
element of the device, 
Figure 19 is a detailed perspective view of the 

element shown in Figure 18 with changes which 
adapt it for use in a modified form of the in 
Vention, 

Figure 20 is a fragmentary vertical sectional 
View showing a modified arrangement for one of 
the stages of the device taken along line XX-XX 
of Figure 21 looking in direction of arrows, and 

Figure 21 is a sectional view taken along line 
XXI-XXI of Figure 20 looking in direction of 
arOWS. 
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2 
As illustrated in Figures 1 and 2 of the draw 

ings, the transmission device contemplated by 
the invention is adapted to be interposed in driv 
ing relation between and concentric With tWO 
axially aligned shafts so that it may rotate as 
a Whole or its internal parts may move relative 
to one or the other of these shafts or relative to 
each other during the operation of the device. 
The driving shaft, designated by the numeral 

ft), carries an end plate or flange that is 
fixedly secured to the end thereof. Extending 
rearwardly from this end plate if there is a 
cylindrical housing forming member 2 that car 
ries an end closure or plate 3 at its other end. 
Extending through the end plate f3 and con 
centric With the driving shaft Othere is a driven 
shaft 4. The end plate f, the cylindrical hous 
ing forming member 2 and the end plate 3 
form what may be termed an enclosing housing 
Within which the torque and speed responsive 
elements of the device are enclosed. When com 
pletely assembled the housing formed by these 
members is adapted to be completely filled with a 
light grease or oil so that the parts will be ef 
fectively and completely lubricated. While the 
driving shaft 0 and the driven shaft 4 are 
here illustrated without any visible support, 
it is to be understood that these shafts will 
each be properly supported upon adequate 
bearings independently of the apparatus 
illustrated. It will also be understood where 
no keying means is shown between the concentric 
parts that these parts may have relative move 
ment With respect to each other at various times 
during the operation of the device. 

Before proceeding with the description of the 
internal mechanism it should be pointed out that 
the end plate together with the cylindrical 
housing forming member 2 and the end plate 
3 constitute the equivalent of a conventional fly 
wheel and for this reason the end plate if is 
shown as having gear teeth 5 at its outer peri 
phery with which the pinion of a starting motor 
may engage. It will also be understood that the 
entire device, as illustrated in these figures of 
the drawings, will preferably be enclosed by an 
extending portion of the conventional crank case 
of the internal combustion engine. A portion of 
this crank case, designated by the numeral f6, 
is shown at the right hand end of these figures 
of the drawings. In this particular embodiment 
of the invention, the internal parts of the device 
are shown as having an axial dimension which 
permits all of the elements to be positioned in 
close fitting relation with each other where they 
will be retained in cooperating relation by the 
enclosing housing and without resort to any other 
means for preventing axial displacement or dis 
engagement of the parts. 
As indicated in Figure 1 of the drawings, the 

Various elements of the device are arranged so 
that the transmission of power in respect to the 
relative speed between the driving and driven 
shaft is controlled in three separate stages, each 
One of which Will take care of a particular range 
of the differential in speeds in a successive man 
ner So that the increase in speed of the driven 
shaft in coming up to the speed of the driving 
shaft Will be uniform throughout the entire range 
of Operation of the three stages of the device. 
At this point it should be pointed out that the 
driven shaft 4, except for a small portion there 
of, is concentric with the axis of the driving 
shaft 0. In this respect the shaft 4 is shown 
as having a slightly eccentric portion IT which in 

2,234,384 
operation will function as What may be termed a 
crank arm within the first stage of the device. 
Extending beyond the eccentric portion T, the 
driven shaft 4 has a concentric extension 8 
that is journalled in a central boss 9 upon the 
end plate . 
As is more clearly illustrated in Figure 3 of 

the drawings, the end plate f is provided, in 
addition to the boss 9, with three sets of radially 
extending guides 20 between which roller Sup 
porting members 2 slide. The members 2 have 
extending stub shafts 22 upon which there is 
rotatably mounted rollers 23 that are adapted to 
engage the internal Surface of an Overhanging 
flange 24 carried by a rotatable member 25, as is 
more clearly illustrated in Figure 4 of the draw 
ings. Normally, the rollers 23 are held against 
outward movement by the Overhanging flange 
24 of the rotatable member 25. Cooperating with 
the members 2, however, there are individual 
centrifugally operating Weights 26 that are 
adapted to exert an outward pressure upon the 
members 2 as the speed of the shaft 0 in 
creases. These weights 26 are here illustrated as 
fulcrumed upon compression Springs 27 arranged 
opposite the centers of the rollers 23 and operate 
as will be hereinafter pointed out to produce a 
driving connection between these parts of the 
device as the speed of the driving shaft 0 in 
CreaSeS. 
what may be termed a free running connection 
which will permit a starting of the internal com 
bustion engine without an initial load. Next ad 
jacent the member 25, there is a shaft Supporting 
disc 28 that is rotatable With respect thereto. 
Associated with the supporting disc 28 there are 
two other supporting discs or rings 29 and 30 
which provide a three point bearing for two op 
positely disposed stub shafts 3. Keyed upon 

This portion of the device provides : 
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these stub shafts 3 between the supporting discs 40: 
28 and 29 there are two oppositely disposed gears 
32 that mesh with a pinion 33 shown as cut in 
the projecting hub of the member 25. Similarly 
keyed upon the shafts 3 and between the sup 
porting discs 29 and 30 there are two additional 
gears 34 that mesh with oppositely disposed 
idling gears 35 that engage a pinion 36 which is 
rotatably mounted upon the eccentric portion 7 
of the driven shaft 4. The pinion 36 is ill 
lustrated as formed upon a hub 37 of an internal 
planetating gear 38 which during the operation 
of the device will first roll around the interior of 
a ring gear 39 formed upon a disc-like member 
40 and Subsequently form a driving connection 
with this internal ring gear 39 as the relative 
speed between the driving and driven shafts is 
reduced. 

Before proceeding further and into a descrip 
tion of those elements of the device which consti 
tute the second stage, it should be pointed out, 
as shown in Figures 5 and 6 of the dra Wings, that 
the shaft supporting discs 28, 29 and 30 are held 
in fixed relation and against angular displace 
ment with respect to each other by spacing 
collars 4 and tie rods 42 and that the shafts 3 
with their gears 32 and 34 are displaced from the 
vertical axis of the device so that the gears 34 
thereupon will mesh with the idling gears 35 
which, as illustrated in Figure 6, are mounted 
upon the horizontal center line of the device, as 
positioned in the drawings. In this connection 
it should be explained that the shafts 3 and 32 
are purposely shown in Figures 1 and 2 of the 
drawings as on the vertical center line, in order to 
simplify the illustration and understanding 

60 
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thereof. However, with this explanation, it is 
to be understood that the shaft 3 with its gears 
32 and 34 will be angularly displaced with respect 
to their vertical axis, as illustrated in Figures 5 
and 6 of the drawings. The necessity for this 
angular displacement of the shafts 3 with re 
Spect to the vertical axis of the device is to 
permit a positioning of the idling gears 35 upon 
CenterS along a line extending at a right angle 
sto a line extending through the centers of the 
driven shaft 4 and the eccentric portion 1 
thereof. 
Upon referring to Figure 7 of the dra Wings, it 

Will be noted that the teeth of the internal 
ls, planetating gear 38 are adapted to mesh with the 

20 

35 

overhanging ring gear 39 as it planetates there 
Within. In the particular device illustrated, the 
internal planetating gear 38 is provided with four 
less teeth than is the overhanging ring gear 39. 
-therefore, the relative speed between these two 
parts during any one complete revolution of one 
with respect to the other will be determined by 
the ratio between the number of teeth carried by 
these parts. 
The above described elements constitute what 

may be considered the first transition stage of the 
device. 
At this point it will be noted that the cylindrical 

housing forming member 2, as is more clearly 
shown in Figure 8 of the drawings, is provided 
with three radially spaced bosses 43 which sup 
port a disc-like member 44 that has an axially 
extending hub 35. The member 44 is made re 
nowable from the bosses 43 in Order to facilitate 
an assembly of the parts but in operation it will 
function as an integral part of the cylindrical 
housing forming member 2. The disc-like mem 
ber 44 carries three Spaced centrifugally re 
sponsive weights 46. These Weights 46, as is 
more clearly shown in Figure 8 of the drawings, 
are pivotally mounted at one end upon stub shafts 
4, which project from the disc-like member 44. 
These weights A6 are also tied together by means 
of an interlocking oscillatable ring 48 into which 

4; extensions 49 upon the weights 46 project. 
With this arrangement it will be seen that each 

of the Weights 46 will be confined by reason of 
their engagement with the ring 48 to an outward 
movement of the same magnitude. As is clearly 
shown in Figures 1 and 8 of the drawings, the up 
permost of the three weights 46 is engaged by a 
stub shaft 5 that is carried by a floating ring 
like support 5 so that as the centrifugal Weights 
move outwardly the stub shaft 50 with the float 
ing support 5 will be moved into an eccentric 
position with respect to the central axis of the 
device. In order to confine the position of the 
floating support 5 along a definite radial line, 
this floating support slidably engages an oppo 
sitely disposed guide 52 that is carried by the 
disc-like member 44. it will also be seen that aS 
the individual weights 46 move outwardly the 
forces exerted thereby will be transmitted 
through the synchronizing ring 48 and thus be 

'..coine additive to exert their entire force upon the 

- 
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stub shaft, 53 to thus move the floating Support 
S into an eccentric position where its Outer pe 
riphery, shown as provided with a wear resisting 
ring 53, will engage with an overhanging lip. 54 of 
another disc-like member 55. At this point it will 
be noted that the floating support 5 also has a 
hub portion 56 upon which there is mounted a 
ball bearing 57 which includes an inner and outer 
ball race. 
Reacting against the forces exerted by the 

Weights 46 to move the floating Support 5 into 
an eccentric position, there is disposed about the 
ball bearing 5 a. plurality of radially arranged 
interlockirag sectors 58 which form what might be 
termed an expandable ring. The form which 
these SectOS 58 may take is clearly illustrated in 
Figure 18 of the drawings. As shown in this lat 
ter figure of the drawings, in addition to their 
interlocking features the interlocking sectors 58 
each have a radially disposed boss Or guide en 
gaging portion 59 that extends between oppo 
sitely disposed parallel guide Surfaces 60 formed 
in a free floating tie plate Sf adjacent the disc 
like member 55. This tie plate 6 is more clear 
ly shown in Figure 12 of the drawings. Formed 
in the bosses 59 of the sectors 58, as illustrated 
in Figures 2 and 18 of the drawings, there is a 
cylindrical recess 62 into which an eccentrically 
movable cylinder 63 is disposed. The cylinders 
63, of which there is one for each Sector 58, are 
also shown as journaled upon eccentrically dis 
posed stub shafts 64 which extend inwardly from 
the disc-like member 55. As shown in Figure 13, 
the eccentricity of the stub shafts 64. With re 
spect to the cylinders 63 is such that the react 
ing force created by a load upon the disc-like 
member 55 will cause these eccentrically rotatable 
cylinders 63 to exert a contracting force upon the 
individual Sectors, 58 So as to cause then to move 
in unison toward the center of the device and 
thus exert a force tending to maintain the ball 
race 57 and the floating support 5 concentric 
With respect to the axis of the driving and driven 
shafts, as shown in Figure 10 of the drawings, 
while at the same time the centrifugal forces ex 
erted by the weights 46 will tend to oppose and 
cause the floating Support 5 with its ring 53 to 
assume an eccentric position, as illustrated in 
Figure 11 of the drawings. 

Therefore, when the centrifugal force becomes 
greater than the opposing forces created through 
the eccentrically movable cylinders 63, the ring 
53 Will be moved outwardly into its eccentric po 
sition where it will engage the overhanging fange 
54 of the member 55 and establish a driving con 
nection therebet Ween Which Will cause the disc 
like member 55 to rotate with the disc 4 carried 
by the cylindrical housing forming member 2. 
When this occurs, a pinion 65 formed upon the 
disc-like member 55 will operate to drive a gear 
66 which is mounted upon a Shaft 6 carried by 
an annular ring 68 which is mounted upon a 
bearing forming member 69 that is keyed as at 78 
upon a sleeve which extends from and is an 
integral part of the disc-like member 40 that 
carries the overhanging gear 39 of the first stage 
of the transimission device. In addition to form 
ing a support for the shaft 67, the annular ring 
68 also carries two spaced stub shafts 2 upon 
which centrifugal weights 3 are pivotally 
mounted, as is more cleariy shown in Figure 14 
of the drawings. A third stub shaft 4 which co 
operates with the stub shafts 2 is also provided 
upon the annular ring 68. At a point spaced in 
Wardly from their axis, the weights 3 each car 
ry a pin 75 that engages radial slots 6 formed 
in the bearing forming member 69, as is clearly. 
shown in Figures 1 and 15 of the drawings. Ar 
ranged eccentric to their axis, the weights 73 
also have an OutWardly extending cylindrical boss 
7 upon which there are rotatably mounted roll 

er forning rings 78. These roller forming rings 
78 when urged outwardly, due to centrifugal 
force, by the weights 73, as will hereinafter ap 
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ring 79 which is arranged concentrically within 
and carried by the cylindrical housing forming 
member 2. 
With this arrangement the eccentricity of the 

roller forming rings 18 with respect to the pivotal 
axis of the centrifugal. Weights T3 and With re 
spect to the pins 75 carried by the centrifugal 
WeightS 73 is Such that the torque or driving 

70 upon the extension f of the disc-like member 
40 and the pins 75 will tend to overcome the cen 
trifugal force exerted by the weights 73 and thus 
permit the bearing forming member 69 and the 
supporting ring 68 with the gear supporting shaft 
67 to be rotated. When this occurs, a Second 
gear 80 carried by the shaft 67 will be caused to 
rotate and drive an idler gear 8 which meshes 
with a third gear 82 formed upon a third disc 
like member 83 that has an overhanging lip 84 
at its outer periphery. Cooperating with the 
overhanging lip 84 of the disc-like member 83 
the annular ring 68 has an outwardly extending 
flange 85 into which there are formed, as is more 
clearly shown in Figure 16 of the drawings, four 
substantially tangent notches 86 which at their 
deepest point accommodate interlocking rollers 
87 that, as Will hereinafter appear, Serve to per 
mit a relative rotary movement between the an 
nular member 68 and the disc-like member 83 in 
one direction, but serve to prevent any relative 
movement between these parts in a reverse direc 
tion. 
As shown in Figures 1 and 2, the disc-like 

member 83 is shown as movable about the driv 
en shaft 4 and as journaled in the end plate 3 
of the housing forming member 2 by means of 
a bearing 88 and as having an outWardly ex 
tending hub portion 89 upon which there is 
keyed an annular member 90 upon which cen 
trifugally responsive weights 9 are mounted. 
The member 90 is shown as journaled in the end 
wall 6 of the transmission housing by means of 
a ball bearing 92 and arranged at its Outer pe 
riphery this member 90, as is more clearly illus 
trated in Figure 17 of the drawings, has three 
substantially tangent recesses 93 that are adapted 
to accommodate one-way clutch forming rollers 
94 that cooperate with an overhanging flange 95 
upon the end wall 6 of the transmission hous 
ing to prevent any overrunning of the driven 
shaft 4 in the event of any sudden decrease in 
the load upon this shaft. As illustrated, the cen 
trifugally responsive weights 9 are designed with 
an off-center mass at one side of radially disposed 
inwardly extending arms which are pivotally se 
cured at their inner ends upon studs 96. These 
radially extending arms of the weights 9 are 
positioned in radially extending slots 97 formed 
in a ring 98 which is carried by the annular mem 
ber 90. The annular member 90 immediately be 
neath the ring 98 is provided with slots 99 
through which pins 00 carried by the ring 98 
extend to a point where they engage With One side 
of the clutch forming rollers 94. Cooperating 
With the pins 00 and the ring 98 and at the op 
posite side of the clutch forming rollers 94 there 
are disposed small compression springs of which 
tend to urge the rollers 94 into clutching rela 
tion. With the annular flange 95 upon the end wall 
6 of the transmission housing. The ring 98 is 
movably mounted upon the annular member 9) 
so that any angular movement of the centrifu 
gally responsive weights 9 will be transmitted to 

2,234,384. 
pear, are adapted to engage a traction forming the ring 98 and thus cause it to move in a direc 

tion to force the rollers 94 against the action of 
the Springs O and release this connection as 
soon as the speed of the driven shaft 4 becomes 
equal to the Speed then obtaining at its point of 
connection. With the internal mechanism of the 
transmission device. 

Before proceeding with a further description 
of the embodiment of the invention illustrated 
and described in connection with the preceding 
figures of the drawings and particularly With re 
spect to the operation thereof, reference is now 
made to Figures 19, 20 and 21 of the drawings for 
a description of a modified arrangement that 
may be used optionally with the arrangement de 
scribed above as constituting stage 2 of the 

O 

5 

transmission device. In this variation of the in 
vention the Overhanging ring gear 39 and the 
disc-like member 44 which carries the Centrifugal 
weights 46 and the floating support 5 with its 
Wear resisting ring 53 and the ball bearing 57 are 
identical in construction and arrangement. The 
departure from the previously described embodi 
ment of the invention resides in a change in the 
interlocking sectors, previously designated by the 
numeral 58, and the means for effecting an op 
erating connection With the remaining elements 
which constitute the Second stage of the device as 
modified. 
As illustrated in Figure 19, the interlocking 

sectors, designated by the numeral 02, are cut 
out as at 03 to accommodate an in Wardly ex 
tending link 04. Each of the links 04 is pro 
vided at its upper end with an enlarged cylindri 
cal boss 05 that extends into a cylindrical re 
cess O of the sectors 62. As is more clearly 
shown in Figure 21, the inner ends of the links 
f4 connect with bell crank forming members f Ol 
that are pivotally mounted upon a free floating 
disc C8 which carries an overhanging lip 09 
with which the wear resisting ring 53 of the disc 
like member is adapted to COOperate as previous 
ly described. The inwardly projecting ends of 
the bell cranks GT, designated by the numeral 

C, engage with a rotable sleeve which is 
provided at its outer end with a pinion ff2 that 

20 

25 

30 

35 

5 

corresponds to the pinion 65 of the previously de 
scribed embodiment of the invention. A further 
difference found in this embodiment of the in 
vention over the previously described arrange 
ment contemplates the provision of a plurality 
of radial bosses or extensions 3 upon the disc 
like member f08 between which a guide engag 
ing portion 4 of the sectors 02 are adapted to 
slide. In other words, in this embodiment of 
the invention the radial bosses 3, which are 
formed integral with the disc-like member 08, 
take the place of the free floating tie plate 6 
previously described in connection with Figure 
12 of the dra Wings. With this latter arrange 
ment it will be seen, as illustrated in Figure 21, 
that when the rotatable sleeve with the pin 
ion f 2 moves in a counter-clockwise direction 
the bell cranks Oil will be rotated in a clockwise 
direction about their pivotal axis and thus exert 
an inward pulling force upon the links O4 which 
Will act through the interlocking sectors 02 to 
counteract the forces exerted by the centrifugal 
Weights 46 which tend to move the floating Sup 
port 5 and the ball bearing 57 into an eccentric 
position. 
For the purpose of describing the operation of 

the device chosen to illustrate the principles of 
the present invention, it will first be assumed 
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that the driven shaft 4 is stationary and that 
the driving shaft 0 has just begun to rotate as 
in starting and later the operation of the device 
Will be described as it occurs when an increased 
load is imposed upon the driven shaft 4, as for 
example, When a steep grade is being ascended. 
When the driving shaft (), as assumed above, 

begins to rotate at a Slow Speed it Will CauSe the 
end plate it, together with the cylindrical hous 
ing 2 and the other associated parts affixed 
therewith to also slowly rotate. The other asso 
ciated parts referred to may be specifically iden 
tified as comprising the disc-like member 44 
which carries the weights 46 and also the trac 
tion forming ring 79 which cooperates with the 
rollers i8 carried by the Weights 73. At the same 
time the floating support 5 which carries the 
ball bearing 57 Will also be rotated concentric 
to the axis of the driven shaft 4. 
Now when the driving shaft 0 and the end 

plate f l have attained Suficient speed, the cen 
trifugal weights 26 carried by the end plate 
will move outwardly and thus bring the rollers 
23 carried thereby into driving relation with the 
overhanging flange 24 upon the rotatable member 
25 and cause this latter member to slowly accel 
erate and eventually attain a speed correspond 
ing to that of the driving shaft 0. As the rotat 
able member 25 rotates, the pinion 33 thereupon 
will exert pressure upon the gears 32 carried by 
the oppositely disposed counter-shafts 3. This 
pressure will be transmitted by the shafts 3 to 
the gears 34 which are likewise keyed upon the 
counter-shafts 3 and exert a driving force 
through the idler gears 35, shown in Figure 6, 
upon the pinion 33 carried by the internal plana 
tating gear 38 which, as illustrated in Figure 7, 
meshes with the overhanging ring gear 39 formed 
upon the disc-like member 49. Since at this 
stage of the operation the disc-like member 40, 
as will hereinafter appear, is held stationary the 
pinion 35 upon the internal planetating gear 38 
will form a traction Surface about Which the idler 
gears 35 will gyrate. This will exert a driving 
force upon the gears 34 carried by the eccentri 
cally disposed counter-shafts 3 Which Will Co 
operate with the driving force imposed upon the 
gears 32 by the pinion 25 and turn the support 
ing disc 29 with the counter-shafts 3 and oper 
ate as a lever upon the eccentric portion of 
the driven shaft 4 and thus cause the driven 
shaft 4 to rotate. In other words, during this 
operation the eccentric portion 7 of the driven 
shaft 4 Will turn within the hub 37 of the in 
ternal planetating gear 38 while at the Same time 
this gear 38 will pianetate within the ring gear 
39. At the same time the idler gears 35 which 
are driven by the gears 34 upon the counter 
shafts 3i will tractively move around the pinion 
36 upon the internal planetating gear 38 and thus 
cause a driving torque to be applied upon the 
driven shaft 4 through the offset or concentric 
portion f7 thereof. As the load on the driven 
shaft 4 gains momentum and thus presents a 
reduction in the load imposed upon the driving 
shaft 0 the disc-like member 40 will be re 
lieved of pressure, as will hereinafter appear, and 
the subsequent stages of the device will then 
come into operation. When the above described 
elements which constitute stage of the devcice 
come into full operation, the driven shaft 4 Will 
be rotated at a slower Speed than the driving 
shaft Q by an amount which will be dependent 

75 upon the gear ratio provided between the pinions 
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33 and 36. This is dependent upon the diame 
ters of the gears 32 and 34 upon the counter 
shafts 3 and the ratio between the internal 
planetating gear 38 and the overhanging ring 
gear 39. 
At this point Some explanation as to the op 

eration of the centrifugal clutching means car 
ried by the end plate should be given. For 
this purpose reference is made to Figures 3 and 4 
of the drawings. As here shown, the centrifugal 
weights 26 are fulcrumed on yielding springs 27 
the resilience of which is so proportioned that the 
weights 26 Will not become fully operative to 
establish a fixed driving connection between the 
railers 23 and the overhanging lip 26 of the ro 
tatable member 25 until the engine or other mo 
tive power supplying unit has attained a suitable 
operating Speed. The purpose of this centrifu 
gai operating clutching means is to reduce the 
load upon the engine during the initial starting 
period. In other Words, this clutching means 
frees the elements of stage from the driving 
Shaft f) and leaves only the end plate , the 
cylindrical housing 2, the end plate 3 and the 
disc-like member 44, together with its associated 
parts to function as an inertia mass in the same 
Inanner as does the fiy wheel customarily pro 
Vided with internal combustion engines. 
At this point it should also be pointed out that 

Where the driven shaft 4 is arranged to be con 
nected to the load through a suitable clutch the 
rotatable member 25 which carries the overhang 
ing lip 24 may be permanently attached to or 
formed as an integral part of the end plate . 
Under these conditions the centrifugally respon 
Sive WeightS 26 can be dispensed with as the 
driven Shaft 4 will then be permanently con 
nected to the driving shaft O through the gears 
provided in stage of the device as described 
above. With this arrangement in starting the 
driven shaft & will rotate at a considerably slow 
er Speed than the driving shaft O. This will be 
determined by the speed ratio established by the 
gears 32, 34 and 35 between the driving shaft 
and the driven shaft 4. 

Before proceeding with the description of the 
operation as it pertains to the elements which 
constitute stages 2 and 3 of the device, an ex 
planation Will here be given as to how the disc 
like member 40 with its overhanging ring gear 
39 is held stationary during the initial starting 
operation, or in other words, when the elements 
of stage are operating in the manner above 
described. It will be noted that the disc-like 
member 40 has a long cylindrical hub or sleeve 

which extends through the elements that con 
stitute stage 2 of the device. This sleeve con 
nects with the bearing forming, member 69 by 
means of the keys 70, as is more clearly shown 
in Figure 14 of the drawings. Since the bearing 
forming member 69 is connected so as to have 
Only a slight relative movement with respect to 
the annular ring 68 which is controlled by the 
position of the Weights 73, it will be understood 
that except for this small angular movement per 
mitted between the parts 68 and 69 the sleeve 
of the disc-like member 49 is firmly attached to 
the annular ring 68. This is in fact true during 
the period when the disc-like member 40 is sta 
tionary, as the forces tending to rotate the disc 
like member 40 counter-clockwise will at the 
Sanae time tend to rotate the annular ring 68 in 
a counter-clockwise direction and thus cause the 
rollers 87 which are carried by the annular ring 
68 to roll outwardly and establish a non-rotatable 
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connection with the overhanging lip 84 of the 
disc-like member 83. At the same time the disc 
like member 83 Will be held stationary by the 
similarly operating Overrunning clutch arrange 
ment provided by the rollers 94 which engage 
with and provide a counter-clockwise clutching 
connection with the stationary crank case hous 
ing 6, as will be readily understood. At this 
point it Will be noted that the hub 89 of the disc 
like member 83 is keyed to the clockwise rotat 
able member 90 which cooperates through the 
rollers 94 with the flange 95 upon the stationary 
end wall 6 of the crank case. This, therefore, 
prevents any counter-clockwise movement of the 
rotatable annular member 90 and consequently 
also prevents a similar counter-clockwise move 
ment to be taken by the disc-like member 83 and 
the disc-like member 40. 
A description of the operation of the parts 

Which comprise stage 2 of the device will now be 
given. During the operation of the device as 
described above in connection with the elements 
that constitute stage , it will be understood that 
the load upon the driven shaft 4; as for exam 
ple the automobile has gained some momentum. 
As a result the load upon the driving shaft O 
Will be decreased so as to permit a speeding up 
of the engine and consequently the driving shaft 
O. At this point the weights 46 carried by the 

disc-like member 44 will become operative due 
to this increased Speed of the driving shaft 0 
and as a result these Weights 46 will tend to move 
Outwardly and thus carry the floating support 5 
into an eccentric position which will bring the 
wear resisting ring 53 upon the floating support 
5 into driving relation with the overhanging lip 

When the 
floating member 5 has thus been moved into an 
eccentric position it will operate through the ball 
bearing 57 as a variable crank to transmit a 
further clockwise driving torque upon the disc 
like member 55 which carries the pinion 65. 
When this occurs the pinion 65 will exert a driv 
ing force upon the gear 66 and cause the gear 80 
at the other end of the shaft 67 to operate through 
the idling gear 8 and impart a clockwise rota 
tion to the disc-like member 83 which will re 
lease the overrunning clutches provided by the 
rollers 8 and 94. 
Should the load on the driven shaft 4 remain 

constant at this point, the transmission device 
Will continue to operate with stages and 2 fur 
nishing the driving connection between the driv 
ing shaft it and the driven shaft 4, but as soon 
as the load on the driven shaft 4 gains addi 
tional momentum or in other words, as soon as 
the Speed of the driven shaft 4 more nearly ap 
proaches the speed of the driving shaft ?o the 
elements of stage 3 of the device will come into 
operation. At this time the centrifugal weights 
73 will be rotating at such a Speed that they 
will then be in a position to bring their roller 
forming rings 8 into driving engagement with 
the traction forming ring 19 carried by the en 
closing housing 2. When these roller forming 
rings 78 have been brought into full cooperating 
engagement with the traction forming ring 79, 
the parts associated therewith Will be brought 
up to a speed corresponding to that of the en 
closing housing 2 and at the same time the disc 
like member 40 will have attained a similar ro 
tative speed and as a result the elements of stage 

in connection with the elements of stages 2 
and 3 of the device will form a direct connection 
between the driving and driven shafts and as a 
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result the driven shaft 4 will be rotated at the 
same speed as the driving shaft 0. 
At this point reference is made to Figures 8 to 

12 of the drawings for a more detailed descrip 
tion of the manner in which the position of the 
floating Support 5 is controlled by the centrifu 
gal WeightS 46 and the eccentric disc-like mem 
bers 63 which cooperate therewith. From the 
above description it will be readily understood 
that the centrifugal weights 46, as shown in Fig 
ure 8 of the drawings, will move outwardly under 
the influence of centrifugal force and as a result 
the stub shaft 50 will also be moved outwardly 
under the influence of the joint action of the 
three weights 46. As this stub shaft 50 moves 
outwardly the ball bearing 57 will be likewise 
moved OutWardly into an eccentric position as 
this movement is permitted by the interlocking 
Sectors 58. As shown in Figure 10, the interlock 
ing Sectors 58 are held in close contact with each 
other so as to retain the ball bearing 57 in a posi 
tion concentric with the driving and driven 
shafts. This is due to the fact that the reaction 
of the load is transmitted back through the stub 
ShaftS 66 which are carried by the disc-like mem 
ber 55. This reaction is counter to the normal 
rotation of the driving shaft 0 and as a result 
these stub shafts 64 assume a trailing position 
With respect to the central axis of the disc-like 
members 63. As the driven shaft 4 increased in 
Speed the reaction upon the stub shafts 64 will 
correspondingly decrease and the weights 46 by 
their centrifugal action will therefore become ef 
fective to overcome this reaction and carry the 
ball bearing 57 into its eccentric position, as ill 
lustrated in Figure 11 of the drawings. As here 
shown, it will be seen that each of the interlock 
ing Sectors 58 will be held outwardly in a con 
centric circle-like arrangement so that the outer 
race of the ball bearing 57 may roll therearound 
and thus permit relative movement between the 
interlocking sectors 58 and the ball bearing 57 
While the latter member maintains its eccentric 
position. With respect to the driven shaft 4. 

Reference is now made to Figures 20 and 21 of 
the drawings for a description of the Operation 
of the modification of the invention that may be Substituted for the arrangement described above 
as that constituting stage 2. In this latter ar. 
rangement as the centrifugal weights 46 move 
OutWardly under the influence of Centrifugal 
force, the floating support 5 will be carried Out 
Wardly So as to bring the ball bearing 57 into its 
eccentric position, as suggested above. At this 
time the interlocking sectors 02, shown in Figure 
19, Will be likewise carried outwardly along the 
guide Surfaces between the extensions 3 of the 
disc-like member f08 so that the ball bearing 57 
may roll thereWithin while maintaining its ec 
centric position. At the same time and tending 
to retain the sectors fo2 in their innermost pOSi 
tions the links 64 will be urged inwardly by the 
connected bell crank members 67 by the react. 
ing counter-clockwise torque which will be estab 
lished by the pinion f2 through its contact with 
the gear 66 which, as has been described above, 
Serves to connect the elements of stage 3 into 
driving relation with the driven shaft 4. In this 
embodiment the pinion 2 constitutes the equiv 
alent of the pinion 65 first above described. It 
will be understood that the only difference in the 
operation of the mechanism resides in the man 
ner in which the reacting forces are applied to 
the interlocking sectors to produce the constrict 
ing action which tends to counteract the forces 
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exerted by the centrifugal weights 46 to bring the 
ball bearing 57 into a concentric position where 
its crank action, as described above, will be over 
COne. 
A description Will now be given of the opera 

tion of the device when Subjected to an addi 
tional load after having previously established 
a direct driving connection between the shaft 
and the driven shaft f 4. When Such a further 
load is imposed upon the driven shaft 4 this 
shaft Will necessarily be slowed up and as a re 
sult this slowing up of the driven shaft 4 will 
react, through the eccentric portion 7 thereof, 
upon the internal planetating gear 38 so as to 
impart movement to the disc-like member 40 
which carries the ring gear 39. This will exert a 
torque through the sleeve 7 of the disc-like 
member 40 and bring the rollers 8 of stage 3 
out of engagement with the traction forming 
ring 79 of the cylindrical housing 2. This will 
permit the bearing. forming member 69 to turn 
and thus the counter-shaft 6 with the gears 66 
and 85 Will likewise be permitted to planetate 
and thus release the reacting forces which are 
exerted upon the disc-like members 63 through 
the stub shafts 64 carried by the disc-like men 
be 55. 
load is sufficient to overcome the centrifugal 
forces exerted by the weights 46 of stage 2 and 
the centrifugal weights 3 of stage 3. When this 
happens the drive will then be continued through 
the elements which constitute stage or in other 
words at the lowest speed ratio as determined by 
the relative diameters of the gears. 32 and 34 and 
the gear ratio which exists between the internal 
planetating gear 38 and the overhanging ring 
gear 33. 
The above described mode of operation is based 

upon observations made over a long period during 
which time a device Constructed and nodified as 
illustrated in Figures 1 to 21 of the drawings was 
successfully operated in connection with an auto 
mobile drive. During this period the device has 
and still is operating successfully to bring an 
automobile when fully loaded from a standing 
start to the full speed of the driving motor With 
out requiring any other operation on the part of 
the driver than to control the gas throttle. The 
device has also been subjected to extreme loads; 
for example, such as are encountered in ascend 
ing steep hills. Under these conditions the de 
vice has likewise responded to automatically con 
trol the ratio of drive between the driving shaft 
O and the driven shaft 4 so as to operate Suc 

cessfully over any grade and at the same time 
prevent a stalling of the internal combustion en 
gine to which the driving shaft 9 was directly 
connected. 

In the past a great number of devices have 
been proposed for automatically connecting a 
motive power unit with a load to produce a war 
iable driving connection therebetween. In prac 
tically all of these devices resort has been had to 
centrifugal weights which are presumed to absorb 
energy from the source of motor power and Sub 
sequently give up this force to the driven shaft. 
The present invention distinguishes over these 
earlier attempts at a Solution of this problem in 
that while the centrifugal weights are employed 
in the present device these weights do not operate 
in the manner of the prior art devices to store 
up and release energy and establish the driving 
connection between the driving and driven Shafts. 
In the present invention the driving connection 
between the driving and driven shaft is estab 

This action, however, aSSulines that the 

7 
lished through the disclosed arrangement of 
gears Which afford a definite ratio of reduction 
and which at the same time because of the fact 
that these gear trains contemplate the further 
novel feature of a floating or gyrating counter 
Shaft they provide an infinite variation from 
their maximum differential ratio to a direct one 

(S 

to One connection, these infinite variations being 
under the control of the centrifugally responsive 
WeightS which, as described above, function to 
control the positions and/or relative gyrating 
movements of the floating counter-shafts associ 
ated With the gear trains. The present invention 
may be said to be an improvement upon the ar 
rangements illustrated in my prior Patents No. 
1,906,103 dated April 25, 1933, and No. 1983,641. 
dated December 11, 1934, wherein the principle 
of a variable crank arm is disclosed in connection 
With an automatic power transmission device 
suitable to the purpose for which the present in 
vention is intended. 
While I have, for the sake of clearness and in 

Order to disclose the invention so that the same 
can be readily understood, described and illus 
trated Specific devices and arrangements, I desire 
to have it understood that this invention is not 
limited to the Specific means disclosed, but may 
be embodied in other ways that will suggest them 
Selves to perSons skilled in the art. It is believed 
that this invention is new and it is desired to 
claim it so that all Such changes as come within 
the Scope of the appended claims are to be con 
sidered as part of this invention. 

Having thus described my invention, what I 
claim and desire to Secure by Letters Patent is: 

1. In a power transmission device, the com 
bination of a driving shaft, a driven shaft dis 
posed axially in line with said driving shaft, said 
driven shaft having an eccentric crank forming 
portion, a pinion disposed axially with respect to 
Said driving shaft and adapted to be driven there 
by, a Second pinion rotatably mounted upon the 
eccentric crank forming portion of said driven 
Shaft, a counter-shaft extending parallel with the 
axis of the driving and driven shafts and adapted 
to move in a path concentric to the central axis 
of the driving and driven shafts, said counter 
shaft being held in fixed relation with respect to 
the eccentricity of the crank forming portion of 
Said driven shaft during its movement about the 
axis of Said driving and driven shafts, a gear 
keyed upon said counter-shaft and meshing with 
Said first pinion, a second gear keyed upon said 
counter-shaft, an idling gear disposed in driving 
relation between said second gear upon said 
Counter-shaft and said pinion upon the eccentric 
crank forming portion of the driven shaft, and 
centrifugally operating means responsive to the 
Speed of Said driving shaft for controlling the 
Speed of rotation of said latter pinion about the 
eccentric crank forming portion of the driven 
shaft, whereby the driving connection between the 
driving shaft and the driven shaft will vary as 
the speed of the driving shaft varies. 

2. In a power transmission device, the combina 
tion of a driving shaft, a driven shaft disposed 
axially in line With said driving shaft, said driven 
shaft having an eccentric crank forming portion, 
a pinion disposed axially With respect to said driv 
ing shaft and adapted to be driven thereby, a sec 
ond pinion rotatably mounted upon the ec 
centric crank forming portion of said driven shaft, 
a plurality of counter-shafts extending parallel 
with the axis of the driving and driven shafts and 
adapted to move in a path concentric to the cen 
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S 
tral axis of the driving and driven shafts, said 
counter-shafts being held in fixed relation With 
respect to the eccentricity of the crank forming 
portion of said driven shaft during its movement 
about the axis of said driving and driven shafts, a 
gear keyed upon each of said counter-shafts and 
meshing with said first pinion, a second gear keyed 
upon each of said counter-shafts, idling gears dis 
posed in driving relation between said second gears 
upon said counter-shafts and the pinion upon the 
eccentric crank forming portion of the driven 
shaft, and centrifugally Operating means respon 
sive to the speed of the driving shaft for control 
ling the speed of rotation of said latter pinion 
about the eccentric crank forming portion of the 
driven shaft, whereby the driving connection be 
tween the driving shaft and the driven shaft will 
vary as the speed of the driving shaft varies. 

3. In a power transmission device, the com 
bination of a driving shaft, a driven shaft dis 
posed axially in line with said driving shaft, said 
driven shaft having an eccentric crank forming 
portion, a pinion disposed axially with respect to 
said driving shaft and adapted to be driven there 
by, a second pinion rotatably mounted upon the 
eccentric crank forming portion of said driven 
shaft, two oppositely disposed counter-shafts ex 
tending parallel with the axis of the driving and 
driven shafts and adapted to move in a path con 
centric to the central axis of the driving and 
driven shafts, said counter-shafts being held in 
fixed relation with respect to the eccentricity of 
the crank forming portion of said driven shaft 
during its movement about the axis of said driv 
ing and driven shafts, a gear keyed upon each of 
said counter-shafts and meshing With said first 
pinion, a second gear keyed upon each of said 
counter-shafts, an idling gear disposed in driving 
relation between the second gears upon said 
counter-shafts and the pinion upon the eccentric 
crank forming portion of the driven shaft, and 
centrifugally operating means responsive to the 
speed of the driving shaft for controlling the 
speed of rotation of said latter pinion about the 
eccentric crank forming portion of the driven 
shaft, whereby the driving connection between 
the driving shaft and the driven shaft will vary 
as the speed of the driving shaft varies. 

4. In a power transmission device, the com 
bination of a driving shaft, a driven shaft dis 
posed axially in line with said driving shaft, said 
driven shaft having an eccentric crank forming 
portion, a pinion disposed axially with respect to 
Said driving Shaft and connected directly thereto, 
a counter-shaft extending parallel with the axis 
of the driving and driven shafts and adapted to 
move in a path concentric to the central axis of 
the driving and driven shafts, said counter-shaft 
being held in fixed relation with respect to the 
eccentricity of the crank forming portion of said 
driven shaft during its movement about the axis 
of said driving and driven shafts, a gear keyed 
upon said counter-shaft and meshing with said 
first pinion, a second gear keyed upon said coun 
ter-shaft, an idling gear adapted to be driven by 
said second gear, a second pinion rotatably 
mounted upon the eccentric crank forming por 
tion of the driven shaft and meshing with said 
idling gear, a larger gear rotatably mounted upon 
the eccentric crank forming portion of the driven 
shaft and connected with said second pinion, 
whereby said larger gear and Said second pinion 
will planetate as a unit about the axis of the driven 
shaft as the crank forming portion of the driven 
shaft moves about the axis thereof, an overhang 
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ing ring gear within which said last above gear is 
adapted to planetate, a non-rotatable abutment 
disposed outwardly from the axis of said driven 
shaft, and an overrunning clutch arrangement 
cooperating with said abutment to prevent a turn 
ing of said ring gear when the load upon Said 
driven shaft exceeds a predetermined value. 

5. In a power transmission device, the combi 
nation of a driving shaft, a driven shaft dis 
posed axially in line with said driving shaft, Said 
driven shaft having an eccentric crank forming 
portion, a pinion disposed axially with respect 
to said driving shaft and connected directly 
thereto, a counter-shaft extending parallel with 
the axis of the driving and driven shafts and 
adapted to move in a path concentric to the 
central axis of the driving and driven shafts, 
said counter-shaft being held in fixed relation 
with respect to the eccentricity of the crank 
forming portion of said driven shaft during its 
movement about the axis of said driving and 
driven shafts, a gear keyed upon said counter 
shaft and meshing with said first pinion, a sec 
Ond gear keyed upon said counter-shaft, an 
idling gear adapted to be driven by said second 
gear, a second pinion rotatably mounted upon 
the eccentric crank forming portion of the driven 
shaft and meshing with said idling gear, a larger 
gear rotatably mounted upon the eccentric crank 
forming portion of the driven shaft and con 
nected to said second pinion, whereby said larger 
gear and said Second pinion will planetate as a 
unit about the axis of the driven shaft as the 
crank forming portion thereof turns, an over 
hanging ring gear within which said last above 
gear is adapted to planetate, a non-rotatable 
abutment disposed outwardly from the axis of 
the driving and driven shafts, an overrunning 
clutch arrangement cooperating With said abut 
ment for preventing a turning of said ring gear 
when the load upon said driven shaft exceeds a 
predetermined value, and centrifugally operat 
ing means responsive to the speed of said driv 
ing shaft and the load upon said driven shaft 
for controlling the operation of said overrun- 4 
ning clutch arrangement, whereby said over 
hanging ring gear will be rendered rotatable as 
the Speed of the driven shaft approaches the 
Speed of the driving shaft. 

6. In a power transmission device, the com 
bination of a driving shaft, a driven shaft dis 
posed axially in line with said driving shaft, said 
driven shaft having an eccentric crank forming 
portion, a pinion disposed axially with respect to 
said driving shaft and connected directly there 
to, a counter-shaft extending parallel with the 
axis of the driving and driven shafts and adapted 
to move in a path concentric to the central axis 
fo the driving and driven shafts, said counter 
shaft being held in fixed relation with respect 
to the eccentricity of the crank forming por 
tion of Said driven shaft during its movement 
about the axis of said driving and driven shafts, 
a gear keyed upon said counter-shaft and mesh 
ing with said first pinion, a second gear keyed 
upon said counter-shaft, an idling gear adapted 
to be driven by Said second gear, a second pinion 
rotatably mounted upon the eccentric crank 
forming portion of the driven shaft and meshing 
with Said idling gear, a larger gear rotatably 
mounted upon the eccentric crank forming por 
tion of the driven shaft and connected with Said 
pinion, whereby said larger gear and said second 
pinion will planetate as a unit about the axis of 
the driven shaft as the crank forming portion 
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of the driven shaft moves about the axis there 
of, an overhanging ring gear within which said 
last above gear is adapted to planetate, a sta 
tionary abutment, an overrunning clutch ar 
rangement cooperating with said abutment for 
preventing a turning of said ring gear when the 
load upon said diriven shaft exceeds a predeter 
mined value, a differential gearing interposed 
between said overrunning clutch arrangement 
and said overhanging ring gear, and a centrif 
ugally operating means responsive to the Speed 
of the driving shaft for controliing the opera 
tion of said differential gearing, whereby said 
overhanging ring gear will be permitted to iro 
tate at a predetermined speed with respect to 
the driven shaft as determined by the ratio of 
Said differential gearing when the Speed of Said 
driven shaft reaches a predetermined speed rela 
tive to the speed of the driving shaft. 

7. In a power transmission device, the com 
bination of a driving shaft, a driven shaft dis 
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posed axially in line with said driving shaft, said 
driven shaft having an eccentric crank forming 
portion, a pinion disposed axially with respect 
to said driving shaft and connected directly 
thereto, a counter-shaft extending parallel with 
the axis of the driving and driven Shafts and 
adapted to move in a path concentric to the 
Central axis of the driving and driven shafts, 
said counter-shaft being held in fixed relation 
With respect to the eccentricity of the crank 
forming portion of Said driven shaft during its 
movement about the axis of said driving and 
driven shafts, a gear keyed upon said counter 
shaft and meshing with said first pinion, a sec 
ond gear keyed upon said counter-shaft, an 
idling gear adapted to be driven by said second 
gear, a Second pinion rotatably mounted upon 
the eccentric crank forming portion of the driven 
shaft and meshing with said idling gear, a larger 
gear rotatably mounted upon the eccentric crank 
forming portion of the driven shaft and con 
nected with said pinion, whereby said larger 
gear and said second pinion will planetate as a 
unit about the axis of the driven shaft as the 
crank forming portion of the driven shaft moves 
about the axis thereof, an overhanging ring gear 
Within which said last above gear is adapted to 
planetate, a stationary abutment, means cooper 
ating with said abutment for preventing a turn 
ing of Said ring gear when the load upon said 
driven shaft exceeds a predetermined value, a 
Speed reducing gearing interposed between said 
last means and Said overhanging ring gear, a 
centriftigally operating means responsive to the 
Speed of the driving shaft for controling the 
operation of said speed reducing gearing, where 
by Said overhanging ring gear will be permitted 
to rotate at a speed with respect to the driven 
shaft as determined by the ratio of said speed 
reducing gearing when the speed of said driven 
shaft reaches a predetermined value relative to the Speed of the driving shaft. 

8. In a power transmission device, the combi 
nation of a driving shaft, a driven shaft disposed 
axially in line with said driving shaft, said driven 
shaft having an eccentric crank forming portion, 
a pinion disposed axially with respect to said 
driving shaft and adapted to be connected there 
to, a, counter-shaft extending parallel with the 
axis of the driving and driven shafts and adapted 
to Inave in a path concentric to the central axis 
of the driving and driven shafts, said counter 
shaft being held in fixed relation with respect to 
the eccentricity of the crank forming portion of 
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said driven shaft during its movement about the 
axis of said driving and driven shafts, a gear 
keyed upon said counter-shaft and meshing With 
said first pinion, a second gear keyed upon said 
counter-shaft, an idling gear adapted to be 
driven by said second gear, a second pinion rotat 
ably mounted upon the eccentric crank forming 
portion of the driven shaft and meshing With Said 
idling gear, a larger gear rotatably mounted upon 
the eccentric crank forming portion of the driven 
shaft and connected With said pinion, whereby 
said larger gear and said Second pinion Will 
gyrate as a unit about the axis of the driven shaft 
as the crank forming portion of the driven shaft 
moves about the axis thereof, an overhanging 
ring gear within which said last above gear is 
adapted to planetate, means for preventing rota 
tion of said ring gear, and a centrifugally operat 
ing clutch means for connecting said first pinion 
to said driving shaft. When the Speed thereof 
reaches a predetermined value. 

9. In a power transmission device, the combi 
nation of a driving shaft, a driven shaft disposed 
axially in line With said driving shaft, a pinion 
adapted to be driven by said driving shaft, a Sec 
ond pinion rotatably mounted upon said driven 
shaft, a rotatable counter-shaft extending par 
allel with the axis of the driving and driven 
shafts and adapted to move in a path concentric 
to the central axis of the driving and driven 
shafts, said counter-shaft being carried by means 
fixed to and rotatahle With said driven shaft, a 
gear keyed upon said counter-shaft and meshing 
with said first pinion, a second gear keyed upon 
said counter-shaft, an idling gear disposed in 
driving relation betWeen Said Second gear upon 
said counter-shaft and said pinion upon the 
driven shaft, and centrifugally operating means 
responsive to the Speed of Said driving Shaft for 
controlling the Speed of rotation of said latter 
pinion upon the driven shaft, whereby the driving 
connection between the driving shaft and the 
driven shaft Wii vary as the Speed of the driving 
shaft varies. 

10. In a power transmission device, the connbi 
nation of a driving shaft, a driven shaft disposed 
axially in line With said driving shaft, a pinion 
adapted to be driven by Said driving shaft, a sec 
ond pinion rotatably mounted upon said driven 
shaft, a rotatable counter-shaft extending par 
allel with the axis of the driving and driven 
shafts and adapted to move in a path concentric 
to the central axis of the driving and driven 
shafts, said counter-shaft being mounted upon 
means attached to and nowable With said driven 
shaft, a gear keyed upon said counter-shaft and 
meshing with said first pinion, a second gear 
keyed upon said counter-shaft, an idling gear 
disposed in driving relation between said second 
gear upon Said Counter-Shaft and said pinion 
upon the driven shaft, and Centrifugally operat 
ing means responsive to the speed of said driving 
shaft for holding said second pinion against ro 
tation upon said driven shaft, whereby said idling 
gear Will tractively engage and gyrate around 
Said Second pinion and cause said counter-shaft 
to move around the axis of the driven shaft and 
impart rotation to said latter shaft. 

11. In a device of the character described the 
combination of a driving shaft, an axially aligned 
driven shaft, a disc-like member rotatably 
mounted upon said driven shaft and connected to 
said driving shaft, centrifugally operating means 
carried by said disc-like member, a normally con 
centric crank arm forming member adapted to 
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move into an eccentric crank arm forming posi 
tion as said centrifugally operating means are 
influenced by the speed of the driving shaft, a 
pinion rotatably mounted upon said driven shaft, 
means for transmitting a driving torque from 
said pinion to the driven shaft when said pinion 
is rotated, and leverage means connected between 
said pinion and said crank arm forming member 
adapted to prevent movement of said crank arm 
forming member into an eccentric position with 
respect to the driven shaft when the driving 
torque exerted upon the driven shaft by said pin 
ion exceeds a predetermined value relative to the 
Speed of the driving shaft, Whereby the crank 
arm forming position of said member Will be de 
termined by the Speed of the driving shaft and 
the reactive load imposed upon said pinion, 

12. In a device of the character described the 
combination of a driving shaft, an axially aligned 
driven shaft, a disc-like member rotatably 
mounted upon said driven shaft and having a 
driving connection. With Said driving shaft, cen 
trifugally operating means carried by said disc 
like member, a normally concentric crank arm 
forming member adapted to move into an eccen 
tric crank arm forming position as said centrif 
ugally Operating means is influenced by the speed 
Of the driving shaft, a pinion rotatably mounted 
upon said driven shaft, means for transmitting a 
driving torque from said pinion to the driven 
shaft When said pinion is rotated, eccentrically 
operating lever means connected between said 
pinion and said crank arm forming member 
adapted to transmit the forces exerted by said 
crank arm forming member When in an eccen 
tric crank arm forming position to Said pinion, 
and an anti-friction bearing interposed between 
said crank arm forming member and said eccen 
trically operating lever means, Whereby said 
Crank arm forming member Will be rendered in 
effective to transmit a driving torque through 
Said lever means to said pinion. When said Crank 
arm forning member is in a position concentric 
to the axis of Said driven shaft. 

13. In a power transmission device, the combi 
nation of a driving shaft, a driven shaft disposed 
axially in line With said driving shaft, a pinion 
disposed axially in line with and adapted to be 
driven by said driving shaft, a counter-shaft ex 
tending parallel with the axis of the driving and 
driven shafts and adapted to move in a path con 
centric to the central axis of the driving and 
driven shafts, said counter-shaft being supported 
upon and movable with said driven shaft, a gear 
keyed upon said counter-shaft and meshing With 
said first pinion, a Second gear keyed upon said 
Counter-shaft, an idling gear adapted to be driven 
by said Second gear upon said counter-shaft, a 
pinion rotatably mounted upon said driven shaft 
and meshing With said idling gear, means for 
holding said latter pinion against rotation upon 
said driven shaft until the driving and the driven 
shafts have attained a predetermined relative 
difference in Speed, a second pinion rotatably 
mounted upon said driven shaft, centrifugally op 
erating means responsive to the speed of the 
driving shaft for establishing a driving connec 
tion between said second pinion and the driving 
shaft. When the latter shaft has attained a pre 
determined speed of rotation, a second counter 
shaft arranged radially outward from the axis of 
said driven shaft and adapted to move concen 
trically about said driven shaft, said counter 
shaft being held against this latter movement by 
the means which holds said second pinion against 
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rotation, a gear upon said counter-shaft meshing 
With said second pinion, a Second gear upon said 
second counter-shaft, a third pinion upon Said 
driven shaft, an idling gear between said Second 
gear upon said second counter-shaft and Said 
third pinion, whereby said second counter-shaft 
and the gears carried thereby Will form a differ 
ential gearing connection between said first pin 
ion upon the driven shaft and the means for 
holding said latter pinion against rotation to ren 
der Said holding means ineffective and in part a 
predetermined intermediate speed of rotation to 
said first pinion upon the driven shaft. 

14. In a power transmission device, the combi 
nation of a driving shaft, a driven shaft disposed 
axially in line With Said driving shaft, a pinion 
disposed axially in line With and adapted to be 
driven by said driving shaft, a counter-shaft ex 
tending parallel. With the axis of the driving and 
driven shafts and adapted to move in a path Con 
Centric to the central axis of the driving and 
driven shafts, said counter-shaft being Supported 
upon and movable With said driven shaft, a gear 
keyed upon said counter-shaft and meshing with 
Said first pinion, a second gear keyed upon said 
Counter-shaft, an idling gear adapted to be 
driven by Said Second gear upon said Counter 
Shaft, a pinion rotatably mounted upon said 
driven shaft and meshing With said idling gear, 
means for holding said latter pinion against rota 
tion upon said driven shaft until the driving and 
the driven shafts have attained a predetermined 
relative difference in Speed, a Second pinion ro 
tatably mounted upon said driven shaft, cen 
trifugally operating means responsive to the 
Speed of the driving shaft for establishing a driv 
ing connection between said second pinion and 
the driving shaft when the latter shaft has at 
tained a predetermined speed of rotation, a sec 
ond counter-shaft arranged radially outward 
from the axis of Said driven shaft and adapted to 
move concentrically about said driven shaft, said 
counter-shaft being held against movement about 
said driven Shaft, a gear upon said Counter-shaft 
meshing with said second pinion, a second gear 
upon said second counter-shaft, a third pinion 
upon said driven shaft, an idling gear between 
said second gear upon said Second counter-shaft 
and said third pinion, Whereby said second 
counter-shaft and the gears carried thereby Will 
form a differential gearing connection between 
the driving shaft and said first pinion upon the 
driven shaft and impart a predetermined inter 
mediate speed of rotation to said first pinion 
upon the driven shaft, and a second centrifugally 
responsive means adapted to connect the differ 
ential gearing connection defined above directly 
to the driving shaft and render the same inopera 
tive, whereby a direct driving connection will be 
established between the driving and driven shafts. 

15. In a device of the character described the 
combination of a driving shaft, a housing con 
nected to said driving shaft having an annular 
traction forming surface concentric to the axis of 
the driving shaft, a driven shaft extending into 
said housing centrally of the traction forming 
surface carried by said housing, a pinion rotat 
ably mounted upon said driven shaft, means fol' 
holding said pinion against backward rotation, 
a rotatable support mounted upon Said driven 
shaft adjacent said pinion, a counter-shaft car 
ried by said support and disposed outwardly from 
said driven shaft, a gear upon said counter-shaft 
connected to said pinion through a rotation re 
versing idling gear, a second pinion mounted con 
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centrically with respect to the axis of said driven 
shaft, a Second gear upon said counter-shaft hav 
ing a driving connection. With said second pinion, 
means for connecting Said Second pinion to said 
driving shaft, whereby said counter-shaft will 
transmit a force through said idling gear tending 
to rotate said first pinion in a backward direction 
and against the action of Said holding means, 
and a plurality of centrifugally responsive 
Weights carried by said rotatable Support having 
rollers adapted to tractively engage the overhang 
ing traction forming surface of said housing and 
establish a direct driving connection between said 
rotatable support and the driving shaft, whereby 
Said driven shaft Will rotate at the same speed as 
the driving shaft. 

16. In a power transmission device, the combi 
nation of a driving shaft, a driven shaft disposed 
axially in line With said driving shaft, a pinion 
driven by said driving Shaft, a second pinion ro 
tatably mounted upon an axis eccentric to the 
normal axis of the driven shaft, a rotatable 
counter-shaft extending parallel with the axis of 

11 
the driving and driven shafts and adapted to 
move in a path concentric to the central axis of 
the driving and driven shafts, said counter-shaft 
being movable in its concentric path at a Speed 
corresponding to the speed of the driven shaft, a 
gear keyed upon said counter-shaft and meshing 
With said first pinion, a second gear keyed upon 
said counter-shaft, an idling gear disposed in 
driving relation between said second gear upon 
said counter-shaft and the pinion upon the 
driven shaft, an internal ring gear rotatably 
mounted upon Said driven shaft, an eccentrically 
disposed gear connected to and rotatable With the 
pinion upon said driven shaft and meshing With 
said internal ring gear, and centrifugally operat 
ing means responsive to the Speed of the driving 
shaft for connecting Said internal ring gear to the 
driving shaft. When the Speed of the driven shaft 
approaches the speed of the driving shaft, where 
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by a direct driving connection Will be established 20 
between the driving and driven shafts. 
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