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To all whom i may concern:

Be it known that 1, Cuarves A, FiscHER,
a citizen of the United States, residing at
Chicago, in the county of Cook and Htate 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 im-
parting end motion to rotating shafts, and
is particularly applicable to the shafts of
crushing roils, dynamos or like apparatus.

The obiect of the invention is to provide
a means.for imparting end play or motion to

a rotating shaft, which is simple ir: construe-

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 belween
the rolls occur at frequent intervals, the de-
sived 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 previde
an end play device or means for shifting
the shaft; which will give a very slow lateral
reciprocativn to a rotating shaft.

A clear conception of an embodiment of
the invention can be had by referring to the
drawing accempanying and forming part of
this specification, in whieh like reference
characters designate the same or similav
parts in the various views.

Figure 1 is a central vertical section
through an end play device showing £ame
applied to a fragment of the frame. Tig. 2
i§ a transverse vertical section through wn
end play deviee, the inclosing casing thereof
being partly broken away. Fig. 3 s an en-
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 rotl, or other similar
machine, is supported in bearings formed in
the frame 2, a fragment of which is shown.
The gear 4 is fastened or secured diveetly to
the shaft 1 and meshes with a gear 16 which
is rotatably mounted on the overhanging end
of a stationary countershaft projecting out-
wardly from the frame member 3.\ seeond
countershafi, which carries the gears 13, 19.
fixed to it al either of its ends, s adapted

Memney o

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 meshes with a gear 15 which
is free to rotate upen 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
fongitudinally 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-
lars 8 coact in corresponding circular grooves
formed in the frame member 3 and cap 7.
The gear 5 which i secured to the sleeve 20,
meshes with the gear 15 which gear 15 is
adapted to rotate on the stationary counter-
shatt 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 6, which is formed of
sheet metzl, is also supported by the stand-
ards 17 and incloses the mechanism carried
by the end of the shaft 1. a

It should he noted that the construction of
the various gears should be such that the
gear 4 contains a. greater number of teeth
than the gear 5. The gear 16 should con-
tain less teeth than the gear 15, while the
wear 18 also should contain less teeth than
the gear 19, the piteh of all these gears, how-
ever, being the same. Tt should alse be

noted that the gear 16 is of somewhat gresfer

width than the gears 4, 18, "The relative
number of teeth of the various gears is, how-
ever, dependent’ upon the relative motion
desived between the shaft and frame and
will vary for different classes of apparatus.

The shaft 1 hax o clvenlar groove or re-
coss formed therein some distance short of
its end, thus providis 2 portion
11 which projects outwardly in the form of
a cirewlar flange. A two-plece 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 s formed perpendicular to the axis of the
sleeve 20 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 énlarged partion tl at
one side theveof, see Fig. 1. he disk 12
which incloses the oufer sleeve 20, alse has
an angalar surface formed on ifs side adje-
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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

8 formed with stub ends which coact in a hole

formed throughsthe flange‘portion 11. The
outer extremities of the members 18 are pro-
vided with semispherical recesses in which
the buttons or hemispheres.14 coact, see Fig.
The outer plane surfaces of the Lem-
spheres 14 coact with the parallel inclined
“surfaces formed on the disks 10, 12. The
lonouudmal distances between conespond
ing pomtb on the plane surfaces of the hemi-
5 spheles 14 arve approximately equal to the
corresponding distances between correspond-
ing points on the angular surfaces of the
disks 10, 12, there bemg just sufficient play
to permit free slidiug 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 Iubrication for all running parts
thmmh the medium of the revolvmc gears
which act as pumps for elevating the oil to
the various running parts.

During the opemtlon of the device the

main shaft 1 is rotated by any suitable
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 wnd countershart to the gear
%5 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 hefween 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
surfaces formed on the disks 10,
12 of the sleeve 20. This changing of the
relative position of the hemlspheres 14
causes the shaft 1 to move longitudinally
within the sleeve 20 and relatlve to the

' 6o frame 2. In the position shown, see Fig.

1, the shaft 1 is to the extreme left posmon
of its travel. As the hemispheres 14 ap-
pro.gch the upper portions of the angulay
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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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 ndjflcenf the disk 12 rolls upon
the cylindrical surface formed on the in-
terior of the sleeve 20. Since the bhemi-
spheres 14 which connect the members 13
with the parallel angular surfaces, have
spherical bearings, they can adjust them-
selves to any angular position which they
may be called upon to take due to the angu-
lar advance of either of the members.

It will be noted that by proper propor-
tioning of the driving gears hetween 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

movenent 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
Ieuplocatma motion in addition to the ro-
tary ‘'motion thereof.

1t should be understood that it is not de-
sived to be limited to the exact details of

" construction shown and described, for obh-

vious modifications will oceur to a person

.slulled in the art.

Tt is claimed and desired to secure by Let-
ters Patent,—

1. Tn an end play device, a rotary shaft,

a sleeve adjacent sald shaft, means for rotat-
ing said sleeve at a different speed from
that of said shaft, means for preventing
axial displacement of sald sleeve, and means
between said shaft and said sleeve and co-
acting with said meang for rotating said
sleeve - to move said - shaft Ionmtudmally
relative to said.sleeve. ‘

2. In an end play device. a rotary shaft,
a sleeve around said- shaft, means 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 shafi and said sleeve and coact-
ing with said means for rotating said sleete
to 1ecxpromte 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 membm& and means between.

said members and CO‘ICtln’Y with said cam
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 rotavy shaft
meniber, an abutment member adjacent said
shaft member, one of szid members having
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a plane surface inclined relative to the axis
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 mem-

i
,

~bers, means for rotating said membersatdif-
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 aflixed hereto in the presence of

two witnesses.
_ CHAS. A. FISCHER.
Witnesses:
Tromas A, Darey,

J. M. GeEraGHTY.
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