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To all whom, it may concern; 
Be it known that I, WILLAR5 T. SEARs, a 

citizen of the United States, residing at 
Hartford, in the county of Hartford and 
State of Connecticut, have invented certain 
new and useful Improvementsin Mechanical 
Movements, of which the following is a 
specification. 
This invention relates to mechanical 

movements, one of the primary objects there 
of being to provide effective means by which 
a crank can be so driven as to insure uni 
form speed. of a device operable thereby. 
Such a crank can be employed with advan 
tage in a variety of different ways, for ex 
ample for reciprocating a member, and when 
so utilized the crank-operable part of what 
ever nature it may be, will have a uniform 
speed for the major part of its movement, 
or at least for a predetermined period. 
In the drawings accompanying and form 

ing part of the present specification I have 
shown in detail one of these several con 
venient forms of embodiment of the inven 
tion, which to enable those skilled in the 
art to practise the same will be fully set 
forth in the following description. I do not 
restrict myself to this disclosure; I may de 
part therefrom in several respects within 
the scope of the invention defined by the 
claims following said description. 

Referring to said drawings: Figure 1 is 
a side elevation of a mechanical movement 
embodying my invention. Fig. 2 is a view 

5 as seen from the right in Fig. 1, partly in 
section and omitting the slide. 

Like characters refer to like parts through 
out the several figures of the drawings. 

It is a fact that a crank motion is desir 
able in certain connections. It has, however, 
one well-recognized defect when used for 
certain purposes, for example for recipro 
cating a part, in that the motion of the re ciprocatory part is variable. I provide 
mechanism for revolving a crank having as 
a part thereof, means for varying the Speed 
of said crank during a predetermined period 
or periods of its action, to thereby obtain 
uniformity in speed of the driven part which 
as already intimated may be of any desir 
able. nature. 
The numeral 2 denotes a crank which as 

shown, consists of an arm fastened to the 
shaft 3, so that as the shaft rotates the crank 
will be revolved to transer its effect to 
some suitable part, which for illustration 

may be the slide 4 supported by the fram 
ing 5 and connected by the link 6 with said 
crank. A power-shaft as 7 is adapted to 
transfer through suitable means, as by gear 
sing, its effect to the shaft 3 for rotating the 
Same. As represented the shaft 7 has splined 
thereto for longitudinal movement thereon 
and rotation therewith, the Worm 8 in mesh 
With the worm gear 9 keyed or otherwise 
suitably fastened to the shaft 3, so that on 
the rotation of the shaft 7 the shaft 3, 
through the intermediate described gearing 
will be turned simultaneously therewith to 
thus revolve the crank 2 and by the rod or 
link 6, reciprocaté the slide 4. As will here 
inafter appear the worm.8 in addition to its 
rotary movement is given a movement in 
the direction of its axis of rotation prefer 
ably at points that coincide with those at 
which the part 4 driven by the crank 2, 
would tend to change speed. In the pres: 
ent instance the crank 2 is successively ac 
celerated and retarded in speed, by corre 
sponding changes in velocity of the worm 
gear 9 through the action of worm 8 as will 
hereinafter appear, the increase in velocity 
of the crank commencing practically con 
temporaneously with that at which the de 
crease in speed of the slide 4 commences, 
while the decrease in velocity of the crank 
occurs substantially simultaneously with 
that at which the increase of velocity of said 
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slide commences were the modifying or speed 
varying means not present, the result, being 
uniformity in speed of the slide 4 or equiva 
lent element. 

It will be clear that I do not limit myself 
to any particular type of speed modifying 
means by which the crank is driven at vari 
able speed the invention not residing in any 
particular mechanism for securing this func 
tion but rather in the broad feature of oper 
ating a crank at variable speeds by which 
uniformity in velocity of a member driven 
thereby is possible, the construction in the 
present case being such that the crank is 
operated at accelerated and retarded veloci 
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ties in sequence in order to secure uniform 
ity in speed of the driven member. There 
may be cases where such uniformity may be 
desired simply on one stroke or a part of 
one stroke of the driven part, for example 
it may be desirable to advance the slide at 
a uniform speed, while the nature of its re 
turn is not essential or the reverse might be 
the case. 
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By the present organization the slide 4 
is given in theory a uniform reciprocation; 
I say “in theory” as there is a natural slow 
ing down of the slide at the ends of the 
strokes thereof. This slowing down, how 
ever, is inappreciable, the uniformity in 
speed being present for approximately the 
major part of the movement of the slide or 
equivalent element. 
The shaft 3 is shown having fastened to 

it a double-lobed cam 10, active against a 
stud or projection (shown as an anti-fric 
tion roller 11) on one branch of the lever 
12 which as illustrated is of angle type, 
although this is an unimportant matter. 
The other branch of said lever 12 has a 
fork 13 the branches of which fit a periph 
eral groove in the collar 14 on the plain por 
tion of the worm 8. It will, therefore, be 
clear that as the lever 12 is rocked, the worm 
will be moved in an endwise direction. The 
worm 8 owing to the fact that it is capable 
of endwise movement on the shaft 7 tends 
to maintain by reaction, the stud or anti 
friction roller 11 solidly in contact with the 
periphery of the cam 10 so that the lever 12 
can be rocked through the primary agency 
of said cam, without the necessity of em 
ploying a spring. The lobes of the cam are 
of duplicate construction and just about the 
time the crank 2 enters that part of its 
revolution which would tend under ordinary 
conditions to reduce the speed of the slide 
4, the active portion of one of these lobes 
will engage the anti-friction roller 11 there 
by through the intermediate parts, thrusting 
the worm 8 to the right and accelerating 
the movement of the worm gear 9 and crank 
2 and slide 4 in practically exact propor 
tion to the extent at which the slide would 
be progressively slowed down, the conse 
quence being uniformity of speed of the 
slide during this particular period of revo 
lution of the crank. After the high part 
of the lobe has passed off said roller 11, 
there would be a tendency for the slide to 
be progressively accelerated, the crank arm 
at this time having entered another period 
of its movement, and during this latter pe 
riod the roller 11 will ride down the lobe of 
said cam and thus allow retraction of the 
Worm 8 and thereby retard the rotation of 
the Worm gear 9 and hence the crank arm 
2, the retardation in speed of the worm gear 
9 and the crank arm being contemporaneous 
with what would be the increase in speed 
of the slide were not the speed modifying 
means present. The crank arm 2, therefore, 
is progressively accelerated and progres 
sively retarded at different or successive 
periods of its revolution. 
What I claim is: 

A 1. A mechanical movement comprising a 
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crank, a gear connected with said crank, a 
second gear in mesh with the first gear, and 
mechanism for rotating said second gear 
and for also reciprocating the same in the 
direction of its axis of rotation to vary the 
speed of the first gear. 

2. A mechanical movement comprising a 
crank, a gear connected with said crank, 
and mechanism for progressively increasing 
and then progressively decreasing the speed 
of rotation of said gear in at least two 
stages of each on each rotation of said gear 
whereby the crank will be correspondingly 
operated. 

3. A mechanical movement comprising a 
crank, a worm gear connected with said 
crank, a worm in mesh with said worm 
gear, and mechanism for rotating said worm 
and for also giving the same two reciproca 
tions, during each rotation of the worm 
gear. 

4. A mechanical movement comprising a 
crank, a worm gear connected with said 
crank, a worm in mesh with said worm gear, 
mechanism for rotating said worm, and 
mechanism including can means, for re 
ciprocating said worm during each com 
plete rotation of the worm gear. 

5. A mechanical movement comprising a 
crank, a worm connected with said crank, 
a' worm in mesh with said worm gear, and 
mechanism for rotating the Worm and for 
also reciprocating the same at least once 
during each rotation of said worm gear. 

6. A mechanical movement comprising a 
crank, a shaft to which said crank is rigidly 
connected, a cam and a worm gear both fas 
tened to said shaft, a rotary worm in mesh 
with Said worm gear, said Worm being also 
mounted for movement in the direction of 
its axis of rotation, and a lever connected 
with said worm gear for reciprocating the 
same, the can being adapted to act against 
said lever to effect therethrough, the re 
ciprocation of said worm, at least once dur 
ing each rotation of said worm gear. 

7. The combination of a worm gear, a 
cam rotative with said worm gear, a crank 
arm revoluble by said worm gear, a worm 
in mesh with said worm gear, mounted for 
movement in the direction of its axis of 
rotation, and a device active against said 
worm for reciprocating the same, said cam 
being shaped to effect through said device, 
at least two reciprocations of said worm 
during each rotation of said worm gear. 

In testimony whereof affix my signa 
ture in presence of two witnesses. 

WILLARD T. SEARS. 
Witnesses: 

W. M. STORRs, 
HEATH SUTIERLAND. 
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