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This invention relates more particularly to oil 
well rigs. In its most specific aspects the inven 
tion is particularly adapted for operating an oil 
well pump. In general, in such power transmis 
sion apparatus the load, imposed on the appa 
ratus either due to the mode of operation of parts 
of the apparatus or due to the driven work de 
vice, or both, periodically fluctuates or otherwise 
places more or less sudden strains on the appa 
ratus, and this tends to and often results in in 
jury to the apparatus, and particularly, injury to 
the speed reduction drive forming part of the 
apparatus. The invention has for its principal 
object the improvement of such power transmis 
ston apparatus. 
The novel features of the invention will appear 

from this specification and the accompanying 
drawings showing several embodiments of the in 
vention, and forming a part thereof, and all these 
novel features are intended to be pointed out in 
the claims. 

In the diraWingS: 
Figure 1 is a side elevation of an oil well rig 

embodying the invention, 
Figure 2 is a vertical sectional view of a unit * 

embodying speed reduction power transmitting 
apparatus, forming part of the rig shown in Fig 
ure 1, and showing said apparatus in side eleva 
tion, 

Figure 3 is a section taken on the line 3-3 of 
Figure 2, looking in the direction of the arrows, 

Figure 4 is a fragmentary side elevation, on a 
larger scale than Figure 2, of a portion of a 
„sprocket wheel forming part of the apparatus 
shown in Figure 2, certain parts being omitted 
for the Sake of clearness, 

Figure 5 is a Section taken along the line of 
5-5 of Figure 4, looking in the direction of the 
arroWS, 

Figure 6 is a fragmentary perspective view of 
a detail, on a scale larger than Figures 4 and 5, 

Figure 7 is a perspective view of a detail, on the 
same Scale as Figure 6, 

Figure 8 is a fragmentary side elevation of an 
other embodiment of a sprocket wheel, some of 
the parts of the fragmentary view being broken 
a.Way, 

Figure 9 is a Section taken on the line 9-9 of 
Figure 8, looking in the direction of the arrows, 

Figure 10 is a perspective view of a detail of 
the embodiment shown in Figures 8 and 9, 

Figure 11 is a fragmentary side elevation of 
another embodiment of a sprocket wheel, and 

Figure 12 is a section taken along the line i 
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2-2 of Figure 11, looking in the direction of 
the arrowS. 

Referring to Figure 1 of the drawings, the em 
bodiment here shown comprises any suitable 
form of prime mover 20, here shown as adapted 
to drive encased power transmitting apparatus 2 i 
by means of a chain 22 cooperable with a sprocket 
wheel 23 associated with a shaft 24 of the power 
transmitting apparatus 2l and with a sprocket 
wheel 25 associated with the prime mover 20. 
Power is transmitted from the sprocket wheel 23 
to a shaft 26 through speed reduction mechanism, 
as will appear hereinafter. As here shown, two 
cranks 27 are keyed to opposite ends of the shaft 
26, one of the cranks being visible in side eleva 
tion in Figure 1. The cranks 27 are respectively 
pivotally connected to pitmans 28, in turn suit 
ably connected to one end of a walking beam 29 
pivotally mounted on a post 30. The other end 
of the Walking beam 29 is suitably connected to a 
work device such as a pump (not shown) in an 
oil well 3. The connection to the pump or work 
device is here shown as a flexible cable 32 suitably 
connected to one end of the walking beam 29. 
One end of the shaft 24 is here shown as provided 
with a brake drum 33 with which is cooperable a 
brake band 34 actuatable by means of a brake rod 
35 in any suitable or desired way. 

Referring now to Figures 2 and 3, the driving 
shaft 24 is here shown as carried by and rotatable 
in ball bearings 36, carried by opposite walls 37, 
38 of a horizontally divided housing 39. The 
housing 39 comprises two principal parts fas 
tened together by bolts 40, the joint between the 
housing parts defining the plane in Which lie the 
axes of the shafts 24 and 26. The driving shaft 
24 is adapted to transmit power to the driven 
shaft 26 by band means in driving relation to 
wheels mounted on the shafts 24, 26 respectively, 
and, as here shown, the wheels are sprocket 
wheels 4 , 42 with which a chain 43 cooperates. 
A suitable and desired speed reduction is of course 
attained by making the driving wheel 4 li small 
and the driven wheel 42 large, but as far as cer 
tain features of the invention are concerned it is 
not essential that there be speed reduction. 
The driving wheel 4 is here shown as keyed to 

the shaft 24. 
The Shaft 26 which carries the driven Wheel 42 

is carried by and rotatable in bearings i 7, 8, 
in turn carried by and mounted in bearing sup 
ports extending laterally from the divided hous 
ing 39. 
The housing 39 is preferably oil-tight and filled 

with oil or other suitable lubricant. An inspec 
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tion opening is provided at the top of the hous 
ing 9, which may be closed by a cover i 19, and 
this cover may carry an oil breather 20. 
The-driven wheel 42 comprises as one principal 

part a spider 44 the hub 45 of which is keyed 
to the driven shaft 26, and, as the other princi 
pal part, a sprocket rim 46. The Spider 44 is 
provided with a rim 47, the peripheral surface 
48 of which is cylindrical as here shown, and the 
sprocket rim, 46 is provided with a cylindrical 
surface 49, which, as here shown, fits the cylin 
dirical surface 48 of the rim of the spider, but 
this fit is such that the sprocket rim 46 may ro 
tate relatively to the spider 44. While the 
sprocket rim 46 and the spider 44 are relatively 
rotatable, such relative rotative movement is 
limited, as will appear. 
The sprocket rim 46 and the spider 44 are so 

connected to each other that when there is rela 
tive rotative movement of the sprocket rim and 
the spider away from a neutral position, energy 
will be stored tending to return the sprocket rim 
and the spider to the neutral position. This 
connection comprises a suitable and desired num 
ber of cushion bushings 50 each provided with 
a pair of links 5 connected to the bushings 50 
and also connected, in this instance, to the rim 
47 of the spider (see also detail views, Figures 6 
and 7). 

Each cushion bushing 50 comprises a metallic 
generally cylindrical hollow core 52, preferably 
of steel, disposed within a metallic sleeve 53, 
preferably of steel, the core and the sleeve hav 
ing interposed therebetween a tubular member 
54 of resilient material. The member 54 of resili 
ent material is preferably made of a moldable 
material, such as “neoprene,” for example, and 
is desirably molded to the core 52 and assembled 
in the sleeve 53 under high pressure. It will be 
evident that the resilient member may be made 
of any other suitable material. The ends of 
the core 52 project beyond the ends of the mem 
ber 54 and the sleeve 53, and are generally cylin 
drical but provided with fiat spots 55. Cooper 
able With the ends of the core 52 are the links 
5 each having an aperture 56 complementary 
to the cross-sectional form of the cooperating 
end of the core 52. Each link 5 also has an 
aperture 57 at the other end of the link. 
The sprocket rim 46 is provided with a plurality 

of transverse cylindrical holes 58 of a size to fit 
and have inserted therein the sleeves 53 of the 
respective bushing 50. After a bushing 50 is in 
serted in one of these holes, 58, as shown in 
Figure 4, links 5 are assembled with the reduced 
ends of the core 52 of the bushing and a bolt 59 
is inserted through the hollow center of the core 
52. The bolt 59 is shown as threaded at both 
ends and nuts 60 cooperating with the threaded 
ends are provided to retain the parts assembled. 
The nuts 60 desirably bear against washers 6 i 
which in turn bear against the respective ends 
of the core 52. For purposes of assembly, as will 
appear, it is desirable hat the bushing 50 be ro 
tatable in the hole 58 provided in the sprocket 
rim; the links 5 of course are rotatable in uni 
son with the bushing 50. For the purpose of con 
necting the ends of the links 5 in operative rela 
tion to the spider 44, the spider is provided with 
a plurality of holes 62, somewhat radially elon 
gated, so circumferentially spaced that they may 
be brought into radial allinement with the holes 
5 in the sprocket rim; whereupon a given pair 
of links 5 is swung to a position such that the 
apertures 57 of the pair of links are in substan 
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tial registry with a given hole 62. A pin 63 is 
then inserted through the apertures 57 and hole 
58. The pins 63 may be retained in position by 
means of cotter pins 64; and washers 65 may be 
interposed between the cotter pins and the links 
5. The pins 63 are of a size so that they are 
slidable in the respective holes 62, and of course 
all of the pairs of links 5 are connected to the 
spider 44 as has been described in connection 
with a given pair of links. When the parts have 
been thus assembled each bushing 50 is held 
against rotation in its respective hole 58 by means 
of a set screw 2 f, or in any other suitable way. 

For the portions of the chain 43 extending be 
tween the sprocket wheels 4 , 42, that is, the 
tangent portions 66, 67, slack take-up means is 
provided. As here shown, this slack take-up 
means includes an idler sprocket 69 carried by 
and rotatable about a shaft T 0, the ends of which 
are in turn carried by a pair of slidable blocks 7 , 
72 (see Figure 3). The slidable blocks 7 , 72 
are here shown as slidable in guideways 73 
formed in the respective opposite walls 37, 38 
of the housing 39. The idler sprocket 69 is biased 
transversely of the chain portion 67 so as to take 
up Slack therein, by means here shown as a 
weight 74 which may be connected to the sliding 
blocks 7 , 72 in any suitable way as by means 
of the chain 75. The weight 74 may also be 
constructed so as to be guided in the guideways 
T3. Here shown as in engagement with the 
chain portion 66 is an idler sprocket 76 which 
is carried by and rotatable about a shaft 77 in 
turn carried by slidable blocks (not visible) sim 
ilar to the blocks 7 , 72. The blocks which carry 
the shaft 77 of the idler sprocket 76 are slidable 
in guideways 78 in the walls 37, 38 of the upper 
portion of the housing 39, and these guideways 
are here shown as in vertical alinement with 
the guideways 73 in the lower portion of the 
housing. The upper idler sprocket, 76, is biased 
upwardly, transversely to the chain portion 66 
which it engages, by means of a weight 79 suit 
ably connected to the sliding blocks carrying the 
shaft 77 by a chain 80, here shown as passing 
over a pair of sprockets 8 , 82 carried by auxiliary 
shafts. The weight 79 may be guided by guide 
ways 83 formed in the walls 37, 38 of the upper 
portion of the housing 39. 
The operation of the embodiment shown in 

Figures 1 through 7 is as follows. As the prime 
mover causes rotation of the driving shaft 24, 
the chain 43, driven by the sprocket wheel 4, 
causes torque to be applied to the sprocket rim 
46, and thereupon the sprocket rim 46 will ro 
tate relatively to the spider 44 a. predetermined 
amount. Such rotation causes circumferential 
movement of the cores 52, force being of course 
transmitted thereto through the members 54, 
and, at the same time, the circumferential move 
ment of the cores causes each pair of links 5 
and the respective cores 52 associated therewith 
to turn about the axis of the respective core 
while the respective sleeve 53 is held against ro 
tation with respect to the sprocket rim 46. The 
resilient members 54 accordingly resist relative 
rotation of the sprocket rim 46 and the spider 
44, in either direction of rotation, and are placed 
under stress by said relative rotation. It is of 
course evident that the reaction of the stressed 
members 54 tends to bring the parts back to the 
neutral position shown in Figure 2. Upon rela 
tive rotation between the sprocket rim 46 and 
the spider 44, the pins 63 move radially out 
wardly in the holes 62 a certain amount, but, un 
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less overload conditions exist, the pins 6 will 
not move outwardly far enough to engage the 
outer ends of the holes 82, 
The-mount of relative rotative movement 

between the sprocket rim 46 and the spider 44, 
and the amount of the stress put upon the mem 
bers 54 of the bushings 50 will depend upon the 
resisting torque of the spider, the resisting torque 
being in turn determined by such factors as the 
position of the crank and associated parts trans 
mitting movement to the pump in the well 3 f, 
the position of the pump piston, the load condi 
tions, and so on. Assuming that the sprocket 
wheel 4t is rotated in a clockwise direction, in 
crease in tension in the portion 67 of the chain 
will tend to lift the weight 74, and, conversely, 
decrease in tension will permit the weight to 
descend. With initial suitable tension in the 
chain 43, these motions are of course slight, 
Assuming, by way of example, a reduction in the 
resisting torque of the spiller 4, a predetermined 
decrease will result in a predetermined incipient 
speeding up of the spider tending to relative 
movement of the spider with respect - to the 
sprocket rim 46 while the sprocket rim tends to i 
maintain its original relation with respect to the 
chain 43 and the wheel 4, initially due to the 
incipient unstressing reaction of the previously 
stressed members 54. Meanwhile, the reduction 
in tension in the chain portion ST tends to permit 
the weight to descend, but meanwhile also, the 
sprocket wheel 4 tends to be speeded up by the 
prime mover 20, due to the reduction in tension. 
The parts thus assume a new relative position 
dependent upon the varying conditions of resist 
ing torque, without causing jumping or whipping 
of the chain. In any event, whatever be the 
theory of operation, it has been found that the 
cooperation and interaction of the parts, con 
structed and arranged as hereinbefore described, 
prevents jumping or whipping of the chain and 
the consequent frequent breaking of the chain, 
and, accordingly, makes feasible a drive of the 
chain type under fluctuating and shock load con 
ditions. 

For example, hitherto, chain driven speed re 
duction units have never been successfully ap 
plied on Oil well pumping units, because of fre 
quent chain failure, and resort has been had to 
more expensive speed réduction apparatus, in 
volving, for example, herringbone gears, which 
ap?jaratus is not only more expensive, but in 
volv?s difficulties and expense in replacement of 
broken parts such as not involved in a chain type 
of drive. 
Only one slack take-up means is necessary if 

the apparatus is to be used for rotation of the 
sprocket wheel 42, as a whole, in but one direc 
tidin, and two take-up means are necessary only 
where it is desired that the apparatus may be 
utilized for rotation of the sprocket wheel 42, as 
a whole, in either direction. 

It will be understood that while a predeter 
mined maximum number of holes 58, in the 
sprocket rim for example, and a corresponding 
predetermined maximum number of holes 62 in 
the spider for example, may be provided, it is 
not essential that all of these sets of holes be 
utilized, that is, any desired number of cushion 
bushings 50 and associated links 5 li may be used, 
up to a desired and suitable maximum number, 
so that the wheel. 42 may be assembled to suit 
the conditions of operation to be met. Also, the 
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adjustment to suit conditions, in that, not only 
may different bushings 50 be intérchangeably 
used, but different links 5 may be used. For º 
example, the links 5 illustrated may be replaced 
by links of the same form but in which the hole 
57 is located at a different distance from the 
center of the hole i 56. 

Referring now to the embodiment shown im 
Figures 8, 9, and 10. The sprocket wheel 42a. 
shown in Figures 8 and 9, may take the place of 
the sprocket, wheel 42. The sprocket wheel 42a 
comprises a spider 44a having a peripheral cylin 
drical surface 84, and a sprocket rim 46a having 
a cylindrical surface 85 cooperable with the cylin 
drical surface of the spider, and, in this instance, 
if desired, a suitable bearing element 86 is shown 
as interposed between these surfaces. If, desired, 
the bearing element may be made of “oilite.” To 
control relative rotative movement as between the 
sprocket rim 46a and the spider 44a, a plurality 
of connections are made between the sprocket 
rim and the spider, as will now appear. Each 
of these connections comprises a cushioning unit 
87, shown in perspective in Figure 10. This cush 
ioning unit, 87, is here shown as comprising two 
metal plates 88, 89, preferably steel, between 
which is disposed a member 90 of resilient ma 
terial. This member 90 is preferably made of 
material which may be molded to the plates 88, 
89, and may be made of such material as already 
Set forth in connection With the member 54. The 
plate 89 is here shown as provided with two suit 
ably spaced holes 9 il through which project out 
wardly the threaded shanks 92 of two bolts the 
heads 93 of which are at the inside surface of 
the plate 89 where they are embedded in the re 
silient member 90. The plate 88 is longer than 
the plate 89, extending beyond the ends of the 
resilient member 90, and these extensions are 
provided with-apertures 94. If desired, apertured 
washers 95 may be disposed over and fastened to 
the extending portions of the plate 88. 
Considering the connection between the Spider 

44a. and the sprocket rim 46a, at the section illus 
trated in Figure 9, this connection includes two 
cushioning units 8. Such as shown in Figure 10, 
disposed on opposite sides of the Spider 44a and 
fastened to the spider by means of bolts 96 pass 
ing through the holes 94 in the cushioning units 
and registering holes 97 in the spider. The bolts 
96 are provided with heads and nuts which bear 
against the respective washers 95. The connec 
tion further º includes a pair of plates 98, here 
shown as of triangular form, these plates having 
holes registering with the bolts 92 projecting 
from the respective cushioning units 87, each 
plate being fastened to the respective cushioning 
unit by means of the nuts 99 engaging the thread 
ed bolts 92, Each connecting plate 98 is thus 
fastened to the respective plate 89 of a cushioning 
unit. The connecting plates 98 are also each 
provided with a hole 00, and these holes are 
alined with each other and with a hole ( 0 , here 
shown as slightly elongated radially, passing 
transversely through the sprocket rim 46a, so 
that a bolt 02 may be passed through these regis 
tering holes. The bolts 02 is here shown as hav 
ing a reduced threaded i end which is provided 
with a nut I 03 which bears against a washer | 22 
which in turn bears against the shoulder formed 
by the reduced end so that the bolt i 02 and nut 
03 are held assembled with the plates 98 but the 

plates are not tightened against the sprocket rim 
disclosed construction affords further means of 75 4a, a desired amount of clearance being left. 
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As indicated in Figure 8, any desired and suit 

able number of cushioning connections may be 
made between the spider 44a. and the sprocket 
rim . 46. 
The operation of the ring when a sprocket 

wheel 42a, such as shown in Figures 8 through 10, 
is utilized, instead of the wheel 42, is analogous to 
the operation already described in connection 
with the embodiment of Figures 1 through 7. 
It will be obvious that when, due to application 
of torque, there is relative rotative movement as 
between the sprocket rim 46a and the spider 44a, 
the plates 98 tend to move the plates 89 in a cir 
cumferential direction and also tend to turn each 
plate 89 about an axis transverse to the approxi 
mate center of the lateral face of the respective 
plate 89. The resilient members 90 accordingly 
resist the relative rotative movement of the 
sprocket rim. 46a and the spider 44a, in either 
direction of rotation, and are placed under stress 
by said relative rotation. 

It will be evident that the embodiment of Fig 
ures 8 to 9 affords adjustment to suit conditions 
analogously to the embodiment of Figures 1 to 7. 

Referring now to the embodiment shown in 
Figures 11 and 12. A sprocket wheel 42b such 
as shown in Figures 11 and 12 may be utilizedi 
instead of the sprocket wheel 42. The sprocket 
wheel 42b comprises a Spider 44b and a sprocket 
rim 46b, which have relatively rotatable cooperat 
ing cylindrical surfaces 04, 03, between which 
a bearing element ? 05 may be interpoSed as de 
Scribed in connection with Figures 8 and 9. The 
cylindrical surface 103 on the sprocket rim 46b 
is here shown as slightly recessed into the inner 
periphery of the rim. The sprocket rim 46b and 
the spider 44b are relatively rotatable, as in the 
previously described embodiments, and are like 
wise connected by means of a cu Shioning connec 
tion. In this instance, the cushioning connection 
comprises two resilient members ! 06 disposed on 
opposite sides of the spider 44b, each resilient 
member 106 being covered by an annular plate 
07 having holes 08 through which project out 

wardly from the plate the shanks f 09 of screw 
threaded bolts, the heads i 10 of which are on 
the inner surfaces of the plates i 07. As in the 
case of the embodiment of Figures 8 through 10, 
the resilient members 06 are molded to the parts 
between which they are interposed, that is, in 
this instance, they are molded respectively to 
the spider 44b and to the annular plates 07. 
The sprocket rim 46b is provided with an annular 
fange 1 ( i having holes i 2 adapted to register 
with the bolts i 09 projecting from one of the 
annular plates 07, and the other side of the 
sprocket rim 46b is adapted to have fastened 
thereto, by means of machine screws f 3, a ring 
Í f4 having holes i 5 adapted to register with 
the bolts 09 projecting from the other annular 
plate 107. The annular flange i l l and ring i 4 
are fastened to the annular plates i 07 respec 
tively by the provision of nuts í 6 cooperating 
with the bolts 09 projecting from the annular 
plates 07. It will be evident that when torque is 
applied to the sprocket rim 46b, relative rotative 
movement between the sprocket rim 46b and the 
spider 44b will take place until the tension on 
the resilient members 06 is sufficient to overcome 
the resisting torque of the spider 44b, and that the 
operation of the apparatus is analogouls to that 
already described in connection with Figures 1 
through 7. 
From the foregoing it will be apparent to those 

skilled in the art that each of the illustrated emi 
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bodiments of the invention provides a new and 
improved power transmission apparatus, and ac 
cordingly, each accomplishes the principal object 
of the invention. On the other hand, it also will 
be obvious to those skilled in the art that the illus 
trated embodiments of the invention may be vari 
ously changed and modified, or features thereof, 
singly, or collectively, embodied in other com 
binations than those illustrated, without depart 
ing from the spirit of the invention, or sacrificing 
all of the advantages thereof, and that accord 
ingly, the disclosure herein is illustrative only, 
and the invention is not limited thereto. 

I claim: 
1. Power transmission apparatus, adapted for 

use under conditions wherein the relation between 
the load torque on said apparatus and the input 
torque to said apparatus is subject to sudden 
changes, comprising: rotatable driving wheel 
means; rotatable driven wheel means, including a 
first portion rotatable in unison with a driven 
shaft, and including a rotatable Second portion, 
and including means for interconnecting said por 
tions, so constructed and arranged that said por 
tions have a non-power transmitting position 
with respect to each other and are relatively ro 
tatable to a limited extent away from said posi 
tion; power transmitting band-means, about said 
driving wheel means and said second portion of 
Said driven wheel means, so constructed and ar 
ranged that rotation of saidi driving wheel means 
is adapted to cause rotation of Said driven wheel 
means; slack take-up means, including means 
engaging said band means between said two wheel 
means, and means biasing said engaging means 
in a direction to take up slack in said band means; 
and said means for interconnecting said portions 
comprising energy storing means so constructed 
and arranged that upon relative rotative move 
ment of said first and second portions away from 
said position energy is so stored that said portions 
are adiapted to be returned to said position by 
reason of release of said energy. 

2. Power transmission apparatus, adapted for 
k use under conditions wherein the relation between 
the loadi torque on Said apparatus and the input 
torque to said apparatus is subject to sudden 
changes, comprising: rotatable driving wheel 
means; rotatable driven wheel means, including 
a first portion rotatable in unison with a driven 
shaft, and including a rotatable second portion, 
and including means for interconnecting said por 
tions, so constructed and arranged that said por 
tions have a non-power transmitting position 
with respect to each other and are relatively ro 
tatable to a limited extent away from said posi 
tion; power transmitting band means, about said 
driving wheel means and said second portion of 
said driven wheel means, so constructed and ar 
ranged that rotation of said driving wheel means 
is adapted to cause rotation of said driven wheel 
means; slack tape-up means, including means en 
gaging said band means between said two wheel 

" means, and means including a gravity biased 

70 

weight, constructed and arranged to bias said 
engaging means in a direction to take up slack in 
said band means; and said means for intercon 
necting said portions comprising energy storing 
means SO constructed and arranged that upon rel 
ative rotative movement of said first and second 
portions away from said position energy is so 

75 

stored that said portions are adapted to be re 
turned to said position by reason of release of said 
energy. 

3. Power transmission apparatus, adapted for 
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use under conditions wherein the relation be 
tween the load torque on said apparatus and the 
input torque to said apparatus is subject to sud 
den changes, comprising: rotatable driving wheel 
means; rotatable driven wheel means, including a 
first portion rotatable in lunison With a driven 
Shaft, and including a rotatable second portion, 
and including means for interconnecting said por 
tions, so constructed and arranged that said por 
tions have a non-power transmitting position 
With respect to each other and are relatively ro 
tatable to a limited eXtent away from said posi 
tion; power transmitting band means, about said 
driving Wheel means and said second portion of 
said driven wheel means, so constructed and ar 
ranged that rotation of said driving wheel means 
is adapted to cause rotation of said driven, wheel 
means; Slack take-up means, including means en 
gaging said band means between said two wheel 
means, and means biasing Said engaging means 
in a direction to take up slack in said band means; 
and Said means for interconnecting said portions 
comprising a resilient member so constructed and 
arranged that upon relative rotative movement of 
said first and second portions away from said 
position said resilient member is stressed and 
torque of said second portion is transmitted to 
said first portion through said resilient member. 

4. Power transmission apparatus, adapted for 
use under conditions wherein the relation between 
the load torque On said apparatus and the input 
torque to said apparatus is Subject to sudden 
changes, comprising: rotatable driving wheel 
means; rotatable driven Wheel meams, including a 
first portion rotatable in unisOn With a driven 
shaft, and including a rotatable second portion, 
and including means for interconnecting said por 
tions, Said portions haWing a non-power transmit 
ting position With respect to each other and be 
ing relatively rotatable to a limited extent away 
from Said position; power transmitting band 
means, about said driving wheel means and said 
second portion of said driven wheel means, so 
constructed and arranged that rotation of said 
driving Wheel means is adapted to cause rotation 
of Said driven Wheel means; Slack take-up means, 
including means engaging said band means be 
tween said tWo Wheel means, and means biasing 
said engaging means in a direction to take up 
slack in Said band means; and said means for 
interconnecting said portions comprising a resil 
ient member of molded plastic material so con 
structed and arranged that upon relative rotative 
movement of said first and second portions away 
from said position tOrque of Said second portion 
is transmitted to said first portion through said 
resilient member. 

5. Power transmission apparatus, adapted for 
use under conditions Wherein the relation be 
tween the load torque on said apparatus and the 
input torque to said apparatus is subject to sud 
den changes, comprising: rotatable driving wheel 
means; rotatable driven wheel means, including a 
first portion rotatable in unison with a driven 
shaft, and including a rotatable second portion, 
and including means for interconnecting said 
portions, said portions having a non-power trans 
mitting position with respect to each other and 
being relatively rotatable to a limited extent away 
from said position; power transmitting band 
means, about said driving wheel means and said 
second portion of said driven Wheel means, so 
constructed and arranged that rotation of said 
driving wheel means is adapted to cause rotation 
of said driven wheel means; slack take-up means, 
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including means engaging said band means be 
tween said two wheel means, and means biasing 
saidi engaging means in a direction to take up 
Slack in said band means; said means for inter 
connecting Said portions comprising a plurality of 
unitary devices each comprising, a resilient mem 
ber So constructed and arranged that upon rela 
tive rotative movement of said first and second 
portions away from said position torque of said 
Secondi portion is transmitted to said first portion 
through said resilient member; and said unitary 
devices and said portions being relatively so con 
Structed and arranged that said unitary devices 
are individually assemblable with and disassem 
blable from Said portions whereby the torque 
necessary to cause relative rotative movement of 
Said portions may be adjusted. 

6. Power transmission apparatus, adapted for 
use under conditions wherein the relation be 
tWeen the load torque On said apparatus and the 
input torque to said apparatus is subject to Sud 
den changes, comprising: rotatable driving wheel 
means; rotatable driven wheel means, including a 
first portion rotatable in unison with a driven 
Shaft, and including a rotatable second portion, 
and including means for interconnecting said 
portions, said portions being relatively rotatable 
to a limited extent; power transmitting band 
means, about said driving wheel means and said 
second portion of said driven wheel means, so 
constructed and arranged that rotation of said 
driving wheel means is adapted to cause rotation 
of said driven wheel means; slack take-up means, 
including means engaging said band means be 
tween said two Wheel means, and means biasing 
said engaging means in a direction to take up 
Slack in Said band means; and said means for in 
terconnecting saidi portions comprising a resilient 
member so constructed and arranged that it re 
siliently holds said portions in a definite relative 
rotative position and upon relative rotative move 
ment of said first and second portions away from 
Said position Said resilient member is stressed 
and torque of Said second portion is transmitted 
to said first portion through said resilient mem 
ber. 

7. Power transmission apparatus, comprising: 
rotatable Wheel means, including a first portion 
rotatable in unison with a shaft, and including 
a rotatable Second portion, and including means 
interconnecting said portions, so constructed and 
arranged that said portions are relatively rotata 
ble to a limited extent; and said interconnecting 
means including a link and a connection between 
said link and one of said portions of said wheel 
means, and including a resilient member inter 
posed between Said link and the other portion of 
said Wheel means, and being so constructed and 
arranged that relative rotation of... said portions 
puts said resilient member under torsional type 
stress and torque of one of said wheel portions is 
transmitted to the other of said portions through 
said link and said resilient member. 

8. Power transmission apparatus, comprising: 
rotatable wheel means, including a first portion 
rotatable in unison with a shaft, and including 
a rotatable second portion, and including means 
interconnecting saidi portions, so constructed and 
arranged that said portions are relatively rotata 
ble to a limited extent; and said interconnecting 
means including a link and a lost motion connec 
tion between said link and a generally radially 
extending slot in one of said portions of said 
wheel means, and including a resilient member 
interposed between said link and the other por 
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tion of said wheel means, so constructed and ar 
ranged that torque of one of said wheel portions 
is transmitted to the other of said portions 
througe said link and said resilient member. 

9. Power transmission apparatuS, comprising: 
rotatable wheel means, including a first portion 
rotatable in unison with a shaft, and including a 
rotatable second portion concentric With Said 
first portion, one of said portions having a plu 
rality of circumferentially spaced generally radi 
ally extending slots, said wheel means also in 
cluding means for interconnecting said portions, 
so constructed and arranged that said portions 
are relatively rotatable to a limited extent; and 
said interconnecting means including a selected 
plurality of circumferentially spaced generally 
radially disposed links and connections between 
said links and the other one of said portions of 
said wheel means and lost motion connections be 
tween said links and selected ones of Said slotS, 
and including resilient members interposed be 
tween the respective links and said other portion 
of said wheel means, and being so constructed 
and arranged that torque of one of Said wheel 
portions is transmitted to the other of said wheel 
portions through said links and said resilient 
members. 

10. Power transmission apparatus, comprising: 
a rotatable shaft; wheel means, including a first 
portion having a peripheral bearing surface and 
being rotatable in unison with said shaft, and 
including a relatively rotatable second portion 
of generally annular form having an inner pe 
ripheral bearing surface cooperating with said 
first named bearing surface; and means for in 
terconnecting said portions, including a metallic 
member and a resilient member of molded plastic 
material fastened by molding to said metallic 
member and interposed between said metallic 
member and one of said portions of said wheel 
means, and including a connecting member dis 
posed laterally of said portions of Said wheel 
means and connected to said metallic member 
and to the other one of said portions of said 
wheel means, so constructed and arranged that 
torque of one of said wheel portions is trans 
mitted to the other of said portions through Said 
metallic member and said resilient member. 

11. Power transmission apparatus, comprising: 
rotatable wheel means, including a first portion 
rotatable in unison with a shaft, and including 
a rotatable second portion, and including means 
for interconnecting said portions, said portions 
having a non-power transmitting position with 
respect to each other and being relatively ro 
tatable to a limited extent away from said posi 
tion; said means for interconnecting said por 
tions comprising a plurality of unitary devices 
spaced circumferentially with respect to one of 
said portions and each said device comprising 
a resilient member and means fixedly connect 
ing said member to said one of said portions, 
and being so constructed an arranged that upon 
relative rotative movement nf said first and sec 
ond portions away from said position torque of 
said second portion is transmitted to said first 
portion through said resilient member; and said 
unitary devices and said portions being rela 
tively so constructed and arranged that said uni 
tary devices are individually assemblable with 
and disassemblable from said portions whereby 
the torque necessary to cause relative rotative 
movement of said portions may be adjusted. 

12. Power transmission apparatus, comprising: 
rotatable wheel means, including a first portion 
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rotatable in unison with a shaft, and including 
a rotatable second portion concentric with and 
in the general plane of Said first portion, and 
including means for interconnecting said por 
tions, so constructed and arranged that said 
portions are relatively rotatable to a limited ex 
tent; and said interconnecting means including 
tWo sets of links, said sets being disposed at op 
posite sides of Said portions, and connectious 
between said links and one of said portions of 
said wheel means, and including also resilient 
means interposed between said links and the 
other portion of said wheel means, and being 
so constructed and arranged that torque of one 
of said wheel portions is transmitted to the other 
of said portions through said links and said re 
silient means. 

13. Power transmission apparatus, comprising : 
rotatable wheel means, including a first portion 
rotatable in unison with a shaft, and including 
a rotatable second portion, and including means 
for interconnecting said portions, so constructed 
and arranged that said portions are relatively 
rotatable to a limited extent; and said inter 
connecting means including a generally radially 
disposed link and a connection betWeen said liuk 
and one of said portions of Said Wheel means, 
and including a resilient member interposed be 
tween said link and the other portion of said 
wheel means, said resilient member having spaced 
surfaces a first of which is fixedly connected to 
said other portion of said wheel means and a 
second of which is fiXedly connected to said 
link, said interconnecting means being so con 
structed and arranged that torque of one of 
said wheel portions is transmitted to the other 
of said portions through said link and said re 
silient member. 

14. Power transmission apparatus, comprising: 
rotatable wheel means, including a first portion 
rotatable in unison with a shaft, and including 
a rotatable second portion, and including means 
interconnecting Said portions, So constructed and 
arranged that said portions are relatively rotat 

5 abie to a limited eXtent; and Said interconnect 
ing means including a link and a first connection 
between Said link and One of Said portions of Said 
wheel means, and a second connection betWeen 
said link and the other portion of said wheel 
means, said second connection comprising spaced 
metallic members One of Which is fiXedly con 
nected to said other portion of said wheel means 
and the other of which is fixedly connected to 
said link, said second connection comprising fur 
ther a resilient member spaced surfaces of which 
are fixedly connected to said metallic members 
respectively, said interconnecting means being 
so constructed and arranged that relative rota 
tion of said portions puts said resilient member 
under torsional type stress and torque of one 
of said Wheel portions is transmitted to the other 
of said portions through said link and said re 
silient member. 

15. Power transmission apparatus, comprising: 
rotatable wheel means, including a first portion 
rotatable in unison, with a shaft, and including a 
rotatable second portion, and including means in 
terconnecting Said portions, so constructed and 
arranged that said portions are relatively rotat 
able to a limited extent; and said interconnect 
ing means including a link and a first connection 
between said link and one of said portions of said 
wheel means, and a Second connection between 
said link and the other portion of said wheel 
means, said second connection comprising spaced 
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metallic members one of which is a tube extend 
ing substantially parallel to said shaft and fix 
edly conpected to said other portion of said wheel 
meansrãnd the other of which is a rod substan 
tially coaxial with Said tube and fixedly con 
nected to said link, said second connection com 
prising further a resilient tubular member the 
outer and inner peripheral surfaces of which are 
fixedly connected to the inner and outer surfaces 
of said tube and rod respectively, said intercon 
necting means being so constructed and arranged 
that torque of one of said wheel portions is trans 
mitted to the other of Said portions through Said 
link and said resilient member. 

16. Power transmission apparatus, comprising: 
rotatable wheel means, including a first portion 
rotatable in unison with a shaft, and including a 
rotatable second portion, and including means 
interconnecting said portions, so constructed and 
arranged that said portions are relatively rotat 
able to a limited extent; and said interconnect 
ing means including a link and a first connec 
tion between said link and one of said portions 
of said wheel means, and a second connection 
between Said link and the other portion of said 
wheel means, said second connection comprising 
spaced metallic plates one of which is fixedly 
connected to a side of said other portion of said 
wheel means and the other of which is fixedly 
connected to said link, said second connection 
comprising further a resilient member spaced sur 
faces of Which are fiXedly connected to Said me 
tallic plates respectively, said interconnecting 
means being so constructed and arranged that 
torque of one of said Wheel portions is transmitted 
to the other of said portions through Said link and 
said resilient member. 

17. Power transmission apparatus, comprising: 
rotatable wheel means, including a first portion 
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rotatable in unison with a shaft, and including 
a rotatable second portion, and including means 
interconnecting said portions, so constructed and 
arranged that said portions are relatively rotat- . 
able to a limited extent; and Said interconnect 
ing means including a link and a lost motion 
connection between said link and a generally ra 
dially extending slot in one of said portions of 
Said Wheel means, and including Substantially 
coaxial elements between which is interposed re 
silient means, one of said elements being con 
nected to said link and the other of Said elle 
ments being connected to the other portion of 
said wheel means, said interconnecting means be 
ing So constructed and arranged that torque Of 
one of said wheel portions is transmitted to the 
other of said portions through said link and said 
resilient meanS. 

18. Power transmission apparatuS, comprising: 
rotatable wheel means, including a first portion 
rotatable in unison with a shaft, and including a 
rotatable second portion, and including means 
interconnecting said portions, so constructed and 
arranged that said portions are relatively rotat 
able to a limited extent; and said interconnect 
ing means including a link and a lost motion con 
nection between said link and a generally radial 
ly extending slot in one of Said portions of Said 
wheel means, and including spaced plates be 
tween which is interposed resilient means One of 
said plates being connected to said link and the 
other of said plates being c?nnected to the other 
portion of said wheel means, said interconnecting 
means being so constructed and arranged that 
torque of one of said wheel portions is trans 
mitted to the other of Said portions through Said 
link and Said resilient means. 

JAMES F. SMITH. 


