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To all whom it may concern: 
Be it known that I, CHARLEs A. FisCHER, 

a citizen of the United States, residing at 
Chicago, in the county of Cook and State of 
Illinois, have invented a certain new and 
useful Improvement in End-Play Devices, of 
which the following is a specification. 
This invention relates to improvements in 

the construction of end-play devices for in 
parting end motion to rotating shafts, and 
is particularly applicable to the shafts of 
crushing roils, dynamos or like apparatas. 
The object of the invention is to provide 

a means...for imparting endplay or motion to 
a rotating shaft, which is simple in construc 
tion and efficient in operation. 

In the use of end play devices on the 
shafts of crushing rolls, it is not desirable 
to have the relative reciprocation between 
the rolls occur at frequent intervals, the de 
sired rate of relative reciprocation being ap 
proximately once in twenty minutes for 
ordinary classes of work. 
With this requirement as a basis, it is the 

object of the present invention to provide 
an end play device or means for shifting 
the shaft, which will give a very slow lateral 
reciprocation to a rotating shaft. 
A clear conception of an embodiment of 

the invention can be had by referring to the 
drawing accompanying and forming part of 
this specification, in which like reference 
characters designate the same or similat' 
parts in the variotis views. 

Figure is a central vertical section 
through an end play device showing Saline 
applied to a fragment of the frame. Fig. 2 
is a transverse vertical section through it in 
end play device, the inclosing easing thereof 
being partly broken away, Fig. 3 is all ei 
larged side view, partly in section, of part 
of the mechanism forming the means for 
imparting reciprocating motion to a shaft. 
The shaft 1, which may be that of either 

a dynamo, crushing roll, or other similar 
machine, is supported in bearing's formed in 
the frame 2, a fragment of which is shown. 
The gear 4 is fastened or secured directly to 
the shaft 1 and meshes with a gear (3 which 
is rotatably mounted on the overhanging end 
of a stationary countershaft projecting out 
Wardly from the frame member 3. A secondi 
countershaft, which carries the gel's 18, 19. 
fixed to it at eities of its ends, is a lated 
for 'ot: Éion within the 'i': i.e. negas: 3, 

The gear 18 at one end of the second counter 
shaft meshes with the gear 16, while the 
gear 19 at the opposite end of the second 
countershaft E.E. Wit. a gear 5 which 
is free to rotate upon a stationary counter 
shaft projecting outwardly from the frame 
3. The sleeve 20 surrounds the end of the 
shaft 1 and is prevented from displacement 
longitudinally of the sleeve axis by means 
of outwardly projecting thrust collars 8 
formed integral with and projecting out 
Wardly from the sleeve 20. The thrust col 
ars 8 coact in corresponding circular grooves 
formed in the frame nember 3 and cap 7. 
The gear 5 which is secured to the sleeve 20, 
lineshes with the gear 5 which gear 15 is 
adapted to rotate on the stationary counter 
shaft which projects from the frame 3. The 
frame 3 is stationarily supported by means 
of standards 17 which project away from the 
frame 2. The casing 3, which is formed of 
sheet metal, is also supported by the stand 
by the end of the shaft 1. 

It should be noted that the construction of 
the various gear's should he such that the 
gear 4 contains a greater number of teeth 
than the gear 5. The gear 1 (3 should con 
tain less teeth than the gear 15, while the 
gear 18 also should contain less teeth than 
the gear 19, the pitch of all these gears, how 
ever, being the same. It should also be 

width than the gears 4, 8, Ehe raiative 
mulnheir of teeth ()f the airious geais is, how 
ever, dependent upon the relative notion 
desirei between the shaft and frn he and 
will vary for different classes () apparatus. 
The shaft has a cir'eli is groove or re 

cess foaled thei'eir soline listice shirt of 
its end, this providing in enlarged portion 
1E which projects outwardly in the form of 
a circular flange. A two-piece disk 10 pro 
jects inwardly into the groove or recess 
formed in the shaft 1 and is secured to the 
sleeve 20. One of the surfaces of the disk 
10 is formed perpendicular to the axis of the 
sleeve 2() and shaft 1 and is adapted to coact 
against an end surface of the shaft 1. The 
opposite surface of the disk 10 is formed at 
an angle to the axis of the shaft and sleeve 
and approaches the enlarged portion 1 at 
one side thereof, see Fig. J. he disk, 12 

| which incises the outer sieeve 20, also has 
an angular surface formed on its side adja 

ards 17 and incloses the mechanism carried 

inoted that the gear 16 is of sole what greier 
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cent the end of the shaft 1, this angular Sur 
face being parallel to the angular surface of 
the disk 10. 

Cylindrical blocks or members 13 are 
5 formed with stub ends which coact in a hole 
formed through/the flange portion 11. The 
outer extremities of the members 13 are pro 
vided with semispherical recesses in which 
the buttons or hemispheres, 14 coact, See Fig. 

10 3. The outer plane surfaces of the hemic 
spheres 14 coact with the parallel inclined 
surfaces formed on the disks 10, 12. The 
longitudinal distances between correspond 
ing points on the plane surfaces of the hemi 

18 spheres 14 are approximately equal to the 
corresponding distances between correspond 
ing points on the angular surfaces of the 
disks 10, 12, there being just sufficient play 
to permit free sliding between the contacting 
elements. 
The chamber inclosed within the sleeve by 

the disk 12 is adapted to be filled with oil. 
The lower portion of the inclosing casing 6 
is also adapted to contain oil thereby fur 
nishing lubrication for all running parts 
through the medium of the revolving gears 
which act as pumps for elevating the oil to 
the various running parts. 

During the operation of the device the 
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means not shown. The rotation of the 
shaft 1 is transmitted through the gear 
4. to the gear 16, from the gear 16 through 
the gear 8 and countershaft to the gear 
19, from which the motion is further trans 
mitted through the gear 15 to the sleeve 
20 through the gear 5. The proportioning 
of the number of teeth of the various gears 
is such that there will be a slight difference 
in the relative numbers of revolutions made 
by the shaft 1 and sleeve 20, and a slight 
relative angular advancement between the 
parts for one revolution. This proportion 
ing of the number of teeth in the gears for 
crushing rolls might, for example, be such 
that during twenty-one hundred revolutions 
of the sleeve 20, the shaft would make two 
thousand and ninety nine revolutions or vice 
versa. As the shaft 1 and sleeve 20 shift 
angularly relative to each other, it will be 
noted that the hemispheres 14 and blocks 
13 which are carried by the shaft 1 will 
change their relative positions along the 
angular surfaces formed on the disks 10, 
12 of the sleeve 20. This changing of the 
relative position of the hemispheres 14 
causes the shaft 1 to move longitudinally 
within the sleeve 20 and relative to the 
frame 2. In the position shown, see Fig. 
1, the shaft 1 is to the extreme left position 
of its travel. As the hemispheres 14 ap 
proach the upper portions of the angular 
surfaces in the position of the elements as 
shown in Fig. 1, the shaft 1 approaches a po 
sition to the extreme right within the sleeve 
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main shaft 1 is rotated by any suitable 

1,023,245 

20. During the angular shifting of the 
shaft 1 within the sleeve 20, the member 13 
adjacent the disk 10 rolls upon the portion 
of the shaft 1 having smallest diameter and 
also upon the adjacent cylindrical surface 
formed on the interior of the sleeve 20. The 
member 13 adjacent the disk 12 rolls upon 
the cylindrical surface formed on the in 
terior of the sleeve 20. Since the hemi 
spheres 14 which connect the members 13 
with the parallel angular surfaces, have 
spherical bearings, they can adjust then)- 
selves to any angular position which they 
may be called upon to take due to the angul 
lar advance of either of the members. 

It will be noted that by proper propor 
tioning of the driving gears between the 
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shaft 1 and sleeve 20, the rate of reciproca 
tion of the shaft 1 within the sleeve 20 can 
be varied to any desired degree. Since the 
sleeve 20 is locked against longitudinal 
movement, by the thrust collars 8 co-acting 
within the member 3, the motion of the 
shaft 1 must be relative to the frame 2, thus 
giving the members carried by the shaft, a 
reciprocating motion in addition to the ro 
tary motion thereof. 

It should be understood that it is not de 
sired to be limited to the exact details of 
construction shown and described, for ob 
vious modifications will occur to a person 
skilled in the art. . 

It is claimed and desired to secure by Let 
ters Patent 

1. In an end play device, a rotary shaft, 
a sleeve adjacent said shaft, means for rotat 
ing said sleeve at a different speed from 
that of said shaft, means for preventing 
axial displacement of said sleeve, and means 
between said shaft, and said sleeve and co 
acting with said means for rotating said 
sleeve to move said shaft longitudinally 
relative to said, sleeve. f 

2. In an end play device, a rotary shaft, 
a sleeve around said shaft, leans for ro 
tating said sleeve with said shaft and at a 
different speed, means for preventing axial 
displacement of said sleeve, and means be 
tween said shaft and said sleeve and coact 
ing with said means for rotating said sleeve 
to reciprocate said shaft within said, sleeve. 

3. In an end play device, a rotary shaft 
member, a sleeve member around said shaft 
member, one of said members having a cam 
surface formed thereon, means for rotating 
said members at different relative speeds, 
means for preventing axial displacement of 
one of said members, and means between. 
said members and coacting with said calm 
surface and with said means for rotating 
said members to reciprocate one of the mem 
bers relative to the other. 

4. In an end play device, a rotary shaft 
member, an abutment member adjacent said 
shaft member, one of said members having 
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a plane surface inclined relative to the axis bers, means for rotating said members at dif 
of said shaft member and located opposite 
an end surface of the other of said members, 
means for rotating said members at different 
relative speeds, means for preventing axial 
displacement of one of said members, means 
between said opposed surfaces for spacing 
said members, said spacing means includ 
ing a spherical segment the plane surface of 
said spherical segment being slidable on 
said inclined-surface, and means for axially 
moving one of said members so as to cause 
said spacing means to maintain contact with 
said opposed surfaces. 

5. In an end play device, a rotary shaft 
member, an abutment member adjacent said 
shaft member, one of said members having 
a plane surface inclined relative to the axis 
of said shaft member and located opposite 
an end surface of the other of said men 

ferent relative speeds, means for preventing 
axial displacement of one of said members. 
means for spacing said members, Said spac 
ing means comprising a spherical segment, 
the plane surface of said segment being slid 
able on said inclined surface, a member ro 
tatable on an axis eccentric to said shaft axis 
and recessed for coaction with the spherical 
surface of said segment, and means for axi 
ally moving one of said first members So as 
to cause said spacing means to maintain con 
tact with said opposed surfaces. 

In testimony whereof, the signature of the 
inventor is affixed hereto in the presence of 
two witnesses. 

CHAS. A. FISCHER. 
Witnesses: 

THOMAS A. DALEY, 
J. M. GERAGHTY. 
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