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UNITED STATES PATENT OFFICE.

ROBERT B. WILLIAMSON, OF NORWOOD, OHIO, ASSIGNOR TO ALLIS-CHALMERS COM-
PANY, A CORPORATION OF NEW JERBEY, AND THE BULLOCK ELECTRIC MANUFAC-
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. Application filed November 1, 1907, Serial No. 400,158,

To all whom 1t may concern:

Be it known that I, Roserr B. WiLLran-
son, a citizen of the United States, resid-
ing at Norwood, in the county of Hamilton
and State of Ohio, have invented certain
new and useful Improvements in Dynamo-
Electric Machines, of which the following is
a full, clear, and exact specification.

My invention relates to dynamo-electric
machines. :

In the operation of rolling mills by elec-
tric motors there is generally provided be-
tween the motor and the rolls of the mill a
special form of coupling, which is designed
to withstand a smaller torque than the shaft
and other rotating parts. In case of an
overload on the rolls this coupling breaks
and allows the motor to continue to run, but
without load. This coupling thus serves a
purpose very similar to that of a fuse in an
electric circuit. These couplings are usu-
ally made of cast iron. However, when
such a coupling breaks it usually does so
on a diagonal, and the two halves by their
relative rotation force themselves apart and
force the motor shaft endwise. In some
cases this end thrust on the motor is ex-
ceedingly heavy, and therefore it is neces-
sary to provide special means for taking up
such thrust. This may be done by provid-
ing the outboard bearing with a thrust col-
lar and making such bearing and its ped-
estal heavy enough to withstand the exces-
sive side strain thereon. It is proposed to
avoid this strain on the outboard bearing
pedestal by providing means for allowing
the motor shaft and the rotatable member
of the motor to have a limited endwise mo-
tion upon the breaking of the coupling be-
tween the motor and the rolling mill, but
for stopping such motion after it has been
sufficient to allow the two parts of the cou-
pling to separate. This, however, causes an
axial movement of the collecting device car-
ried by the shaft relative to the stationary
brushes carried by the movable member. It
the collecting device on the motor shaft is a
commutator this is objectionable, while if
such collecting device consists of several
slip-rings, as in rotor wound induction mo-
tors and in synchronous motors, such move-
ment is ordinarily absolutely unallowable.

It is the object of my present invention to

Specification of Letters Patent.

Patented Aug. 8, 1911,
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tive axial movement of the two elements of
the motor without any such relative move-
ment between the collecting device on the
shaft and the brushes. This result is accom-
plished in my present inventicn by provid-
ing means whereby upon axial movement of
the shaft and rotatable element of a dy-
namo-electric machine, the collecting device
on the shaft of the machine may remain
substantially fixed axially of the stationary
element of the machine. ~In the specific em-
bodiment of my device which is here shown,
the collecting device, such as a commutator
or group of slip-rings, is mounted on a
sleeve which can slide longitudinally of the
motor shaft but must rotate therewith, flexi-
ble conmections being provided between such
collecting device and the rotatable element
of the machine.

The novel features of my invention will
appear from the description and drawings
and will be particularly pointed out in the
claims,

Figure 1 is a partly sectional elevation of
a rotor wound induction motor, coupled to
a shaft which may be the driving shaft of a
rolling mill; Fig. 2 is a section from the
line 2—2 of Fig. 1, showing the coupling in
clevation; Fig. 8 is a section on the line
2—3 of Iig. 1; Fig. 4 is a view similar to
Fig. 1, but showing the coupling broken and
the shaft and rotatable member of the motor
forced to the right; Fig. 5 is a plan view of
the outboard bearing of the machine as
shown in Fig. 4; and Fig. 6 is an end view
of such bearing. _

The wound rotor 10 of an induction mo-
tor is mounted on the shaft 11 to rotate
within the stator and housing 12. The

shaft 11 is mounted in two bearings 13 and

14, and is connected by a coupling 15 to the
shaft 16, which may be the driving shaft
of the rolls of a rolling mill or may be con-
nected to any other desired load. The
group of collector rings 17, here shown as
three in number, is mounted on the sleeve
18, and each collector ring is connected by a
flexible connection 19 to the proper point or
points on the winding of the rotor 10. The
sleeve 18 fits loosely on the shaft 11, a
feather 20 or other suitable means being pro-
vided whereby the sleeve and rings may
slide longitudinally of the shaft but must
rotate therewith.
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A plate 21 is normally held against the
outer end of the shaft 11 by means of bolts
29 supported on either side of the bearing
14 by lugs 28, and in the normal operation
of the machine prevents the shaft 11 from
having more than the proper amount of end-
play. These bolts 22 are made smaller at
the centers 22, so that in case of an exces-
sive end thrust on the shaft 11 and against
the plate 21, the bolts 22 will break at such
centers. On the inner side of the bearing
14 are mounted arms 24, which carry the
brush studs 25 for the brushes 26 which co-
act with rings 17, and also carry a ring 27
having several inwardly projecting arms 27
which at their inner ends carry vollers 28.
The rollers 28 project into a groove 29 in
the sleeve 18. If desired, the ring 27 itself
may be made to fit into the groove 29.

Tn the normal operation of the machine
the parts are substantially as shown in Fig.
1. However, in case of a too heavy load
on the shaft 16 the coupling 15 breaks.
This break is always with a rough or uneven
surface and is generally somewhat diagonal.
The continued turning of the rotor 10 and
shaft 11 forces the two parts of the coupling
15 apart and this forces the rotor 10 and
shaft 11 endwise, as shown in Fig. 4. As
the shaft 11 is forced endwise 1t carvies
the plate 21 with it, breaking the rods 22
at their centers 22:. However, although the
rotor 10 and shaft 11 have moved to the
right, the arms 27* and rollers 28 have main-
tained the sleeve 18 in the same axial posi-
tion relative to the stator 12 as it was be-
fore the breaking of the coupling 15. Thus
there is no relative axial movement between
the slip-rings 17 and the brushes 26. The
endwise movement of the shaft 11 is lim-
ited by the engagement of the shoulder 30
on the shaft 11 with the inner end of the
bearing 14. But such engagement does not
take place until there has been suflicient
movement of the shaft 11 to allow the two
parts of the broken coupling 15 to clear
each other. Upon the substitution of a new
coupling 15 and new rods 22 for those which
were broken, the shaft 11 and rotor 10 may
be forced to the left in any desired man-
ner into the position shown in Fig. 1, and
the motor is again ready for normal opera-
tion.

Although my invention is here shown as
applied to a rotor wound induction motor,
it is also especially applicable to other forms
of motors or indeed to generators in which
slip-rings are used as the current collecting
device for the rotating member. It may be
also used to advantage in dynamo-electric
machines where the collecting device of the
rotating member is a commutator.

Many modifications may be made in the
precise arrangements shown and describea
and all such which do not involve a de-
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parture from the spirit and scope of my in-
vention I aim to cover in the following
claims.

What I claim as new is:—

1. In a dynamo-electric machine, a fixed
clement, a rotatable element axially movable
relatively to said fixed clement, and a col-
lecting device rotatable with said rotatable
element but substantially axially fixed rela-
tively to said fixed element.

2. In a dynamo-electric machine, a fixed

‘element, a relatively rotatable element, said

rotatable element being slidable axially
relatively to said fixed element, means for
preventing such relative sliding save upon
the oceurrence of predetermined abnormal
conditions, a collecting device rotatable with
said rotatable element, brushes fixed rela-
tively to said fixed element and codperating
with said collecting device, and means for
preventing relative movement of said col-
lecting device and said brushes when said
rotatable element is moved axially relatively
to said fixed element.

3. In a dynamo-electric machine, a shaft
axially movable under predetermined condi-
tions, a rotatable element fixed on said shaft,
a sleeve on said shaft, a collecting device
fixed on said sleeve and electrically con-
nected to said rotatable element, a feather
between said sleeve and shaft, brushes co-
operating with said collecting device, and
means for preventing axial movement of
said sleeve and collecting device upon axial
movement of the shaft and rotatable element.

4. In a dynamo-electric machine, a shaft,
a rotatable element mounted on said shaft,
a sleeve on said shaft, a collecting device
fixed on said sleeve and electrically connect-
ed to said rotatable element, a mechanical
connection between said sleeve and shaft
which allows them to move relatively only
axially of the shaft, brushes codperating
with sald collecting device, and means for
preventing axial movement of said sleeve
upon axial movement of the shaft and ro-
tatable element,

5. In a dynamo-electric machine, fixed
and rotatable elements, a collecting device
electrically connected to the rotatable ele-
ment, a shaft carrying said rotatable element
and said collecting device and slidable end-
wise relatively to said fixed element and
said collecting device, and means for pre-
venting the shaft from so sliding save under
predetermined conditions.

6. In a dynamo-electric machine, a stator,
a rotor, and a plurality of slip-rings con-
nected to said rotor windings and movable
only axially relatively to the rotor and only
rotatively relatively to the stator.

7. In a dynamo-electric machine, a sta-
tionary element, a relatively rotatable ele-
ment, a collecting device rotatable with said
rotatable element, means for preventing
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axial movement of said rotatable element
under normal conditions, said means being
inoperative under predetermined abnormal
conditions, and means for preventing axial
movement of said collecting device when the
rotatable element moves axially.

8. In a dynamo-electric machine, fixed and
rotatable elements, a collecting device, a.
shaft, said rotatable element and said col-
lecting device being mounted on said shaft
to rotate therewith, means for preventing
endwise movement of said shaft save upon a
predetermined abnormal end thrust thereon,
and means for preventing endwise move-
ment of said collecting device when said
shaft moves endwise.

9. A dynamo-electric machine comprising
fixed and rotatable elements, a collecting de-
vice, and a shaft, said rotatable element and
said collecting device being mounted on said
shatt to rotate therewith, in combination
with a second shaft which is arranged to
break at a predetermined excessive torque,
a coupling between said two shafts, means
for normally preventing endwise movement
of said first shaft, said preventive means be-
coming inoperative upon the breaking of
said coupling, and means for preventing an
endwise movement of said collecting device
tlough the shaft carrying it moves endiwise,
- 10. In an electric motor, a stator, a rotor,
slip-rings, a shaft, said rotor and slip rings
being carried by said shaft and rotatable
therewith, means for preventing endwise
movement of said shaft save on a prede-
termined end thrust thereon, and means for
preventing endwise movement of said slip-
rings when said shaft moves endwise.

3

11. An electric motor, comprising a stator,
a rotor, slip-rings, a shaft, said rotor and
slip-rings being carried by said shaft and ro-
tatable therewith, in combination with a sec-
ond shaft, a coupling between said two shatts
which is arranged to break at a torque less
than that at which the shafts would breal,
means for normally preventing endwise
movement of said first shaft, said means be-
coming inoperative upon the breaking of
said coupling, and means for preventing
endwise movement of said slip-rings when
said first shaft moves endwise.

12. In a dynamo-electric machine, the two
relatively rotatable elements thereof, and a
collecting device axially fixed relatively to
one of said elements and rotatively fixed
relatively to the other.

13. An electric motor, comprising a stator,
a rotor, slip-rings, and a shaft, said rotor
and slip-rings being carried by the shaft
and rotatable therewith, in combination with
a second shaft, a coupling between said two
shafts which is arranged to break at a pre-
determined abnormal torque, a thrust bear-
ing for preventing movement of said first
shaft and arranged to yield if the coupling
between the two shafts breaks and produces
an excessive end thrust, and means for pre-
venting an endwise movement of the slip-
rings when said shaft moves endwise.

In testimony whereof T affix my signature,
in the presence of two witnesses.

ROBERT B. WILLIAMSON,

Witnesses:
Gmo. B. Scurey,
Frep J. KiNsey.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. ¢.”
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