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To all whom it mmay concern: | |
Be it known that I, HAROLD W. BUCK, a

citizen of the United States,residing at Schen-

ectady, in the county of Schenectady, State of

New York, have invented certain new and

useful Improvements in Devices for Impart-
ing End Play to Shafts, (Case No. 626,) of
which the following is a specification. -

My invention has for its object to provide
a simple and efficient device for causing end
play in shafts in cases in which it may be de-
sirable—such, for instance, as in dynamo-
electric machines. In apparatus of this class

there is a tendency to a fixed position of the |
armature in the magnetic field. This tend-
encyis counteracted in belt-driven machines
by the variations in tension of the belt and by

its shifting from one side to another of the

driving-pulley, so that the armature has a cor-
responding end play sufficient to prevent the
brushes wearing grooves in the face of the
| | In other types of
machine, however, such as some forms of di-

commmutator or collector.

rect-connected dynamos, and more particu-

larly in rotary converters or in rotary trans- |

formers, there is no such tendency. In the
latter cases the rotation of the armature in a
fixed plane is particularly marked, as it 1s
electrically driven, and there are, compara-
tively speaking, no variations in the driving
power. I haveillustrated this type of ma-
chine in the drawings annexed to this de-

seription, thoughnothing herein is to be taken
as limiting the invention to any particular

machine. | |

To obviate the difficulty pointed out, it has
been proposed to apply a magnet tothe end of
the shaft and to convey a periodic impulse of
current to the coils of the magnet, so that

from time to time the shaft will be recipro-
This has not proved
ficient as desired, one of the difficulties

cated in its bearings.
as €
to be overcome being hysteresis in the elec-
tromagnet.
devised differs from this in that instead of

interrupting the electric circuit it varies the

magnetic circuit of a small device attached to

the shaft eitherdirectly or throughinterposed
The gearing may be so adjusted as:

gearing.
to give the desired impulse during any part

The arrangement which I have

the end of the shaft.

J .

| that this impulse will not come at the same
point in the various armature revolutions in

which it ocenrs. I thusavoid another evil of

the types of device already referred to, which
in some cases have been known to cuta spiral

oroove or. ‘‘thread” on the face of the com-
mutator. - | |
Myimproved device in its simplest form con-
sists of an electromagnet with a correspond-
ingly-shaped rotating armature attached to
The electromagnet 18
of an open horseshoe form, and the arma-
ture is of substantially the same form. As

the shaft rotates the magnetic circuit of the

armature and magnet will be varied. As the

55
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two are in line a strong pull will be imparted

to the shaft, weakening as they are thrown

out of line, until at right angles there 18 no -

induction. A good form ¢f gear for my pur-
pose is the well-known differential gear, in-
asmuch as this may be attached directly to
the armature-shaft; butanyotherform might
be employed, if desired. '
The accompanying drawings show an em-
bodiment of my invention, Figure 1 being a

-side elevation of a rotary converter with the
device applied to 1f.

Fig. 2 1s an enlarged
side elevation of the device itself. Yig. 3 1s
an end elevation of the partsshown in Fig. 2.
Figs. 4 and 5 are views of the gears.

In Fig. 1, C is the converter, provided with
collector-rings C', by which two-phase cur-
rents enter or leave the machine by the leads
1to 4. C?is the commutator, by which con-
tinuous current enters or leaves the machine
over the mains 5 6.

and D isthe gear. The magnetis preferably
supplied with current from the continuous
side of the system by the leads 7 3 as long as
the machine is in operation. |

- In Fig. 2, B is one of the bearings of the
| machine.
is the shaft of the differential gear, to which
is attached the armature a® of the device for

S’ is the shaft of the converter. s

imparting end play. The other shafts®of the

differential gear is attached to the shaft of

the converter by any convenient means, as by

70

75

8o

F is the base of the ma-
| chine, and B B are the bearings. Aistheelec-
tromagnetic device to which I have referred,
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the bolts b. A bracket Esupports the entire

of the rotation and is preferablyso arranged | device. Atais the coil of theelectromagnet,
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gear I. and an external gear M.

2 | 625,826

a' being the core. As shown in Fig. 2, the
core and armature form, substantially, a rec-
tangle the magnet-cireunit of which is nearly
e]osed and in th1s position there is a strong
pull on the shaft 8', tending to draw the shaft
and the armature toward the electromagnet.
In Fig. 3 the parts are shown in ancther po-
sition. In thiscase the armature a®is shown
in dotted lines at a right angle to 1ts position
as 1llustrated in Kig. 2. Thus there is prac-
tically no pull upon the shatt, and the arma-
ture of the dynamo then tends to return to its
central position.

Figs. 4 and 5 show in enlarged detail dif-
ferential gearssuitable forthe purposesof my
invention. Ii1g.5 18 a section on the line 55
of Kig. 4, looking to the left. The construc-
tion is best shownin Ifig. 4. In thisthe shaft
s* has an eccentric portion I'. Over this is
the hub Il of a spider carrying an infternal
The inter-
nal gear I. meshes with a fixed gear I{,which
is carried by the case D and is concentric
with the shaft s°. A spider O, fixed to the
shaft s, carries another internal gear, the
shafts s and s° being concentrie and the spi-
der which carries the internal gear N being
also concentric with theshaft. Suitable bush-
ings or linings [ are provided wherever the
parts slide upon one another. The whole case
D slides in ways e upon the bracket I, the
base ¢® being shaped to adjust it to the ways.
It will be seen in Fig. 5 that the gears have
different numbers of teeth, and the action of
the parts as thus described is as follows: As
the shaft s° rotatesits eccentric portion moves
the internal gear L,which is upon the eccen-
tric, and as this meshes with the gear K the
effect of this is, as will be perceived, to ad-
vance the gear I by a distance equal to the
difference between the numbers of teeth in
the two gears. At the same time the gear M
18 rotated, 1t being formed integral with the
gear L, and the number of teeth in this differs

from the number in the infernal gear N, so°’

that the spider O will be rotated by a distance
equal tc the sum of the differences of the two
sets of gears . I and M N. Thus the arma-
ture a? is rotated at considerably less speed
than the shaft s”. The particular type of dif-
ferential gear here illustrated is not of my in-

vention, bemn' shown and deseribed in the
patent to Rewa,n No. 946,249, dated Septem-
ber 10,1895, fora powel mansmltter, and it be-
ing 1mmater al what particular form of gear
18 used or what relation of speed is effected by
the form selected.

As already stated, I prefel an asynchro-
nous relation of the gearing between the
armature and shaft or such relation that the
various end thrusts or pulls will occur at
different pointsin the revolution. Torexam-
ple,in a machine rotating five times per sec-
ond, or ocnce every .2 of a Second I may cause

the end thrust to occur every 201 Seeonds
which may easily be attained by a sulta Dle_

selection of gears.

|

~and less expensive.

The electromagnet might, as will be mani-
fest, be attached to the shaft and the arma-
ture be made stationary without affecting my
invention; but as this would necessitate slid-
ing connections it is not the preferred con-
struction, the one illustrated being better.
A peil rmanent magnet might be snbshtuted
but an electromag onet is in ceneral less bulLy
Other arrangements are
obvious in which a variation in a magnetic
circuit causes the end play, and I consider
all such within the scope of my invention.

- Whatl claim as new,and desire tc secure by
Lettels PPatent of the United States, 18—

1. A device for imparting end play to the
shafts of dynamo-electric machinery,consist-
ing of a magnet and its armature, one being
stationary and the other attached to the shaft,
so that the rotation of the latter changes the
magnetic cirecuit of the device from time to
time, thus imparting a periodical impulse to
the shaftt.

2. A device for imparting end play to the
shaft of a dynamo-electric machine, consist-
ing of asource of magnetometive force, means
fm varying its mag netlc circuit as the shaft
rotates, and means whereby such variation
lon ﬂ*ltudumlly shifts the shaft. |

3. Adeviceforimparting end play toshatts,
consisting of an electromagnet and 1ts arma-

| ture, the two forming substantially a closed

magnetic circuit in one position, and being
substantially outof inductive influencein an-
other position, means for rotating one of the
parts so that the magnetie circuit is varied,
and means for attaching one of the parts to
the shaft.

4. A device of the kind deseribed, consist-
ing of a constantly-energized eleetroman'net
::md 1ts armature, the core and armature f01m-
ing substantially a closed circuit,with means

for attaching one of the parts to a shait so

thattherotation of the latteralternatelyopens
and closes the magnetic cireuit.

5. A device of the kind described, consist-
ing of a magnet and itsarmature,with means
for connecting one of the partstoashaft, and
gearing between the connected part and the
shaft, the relation being such that the shaft
will open and close the magnetic ¢ircuit of
the device asynchronously with its own rota-
tion.

6. The combination of a rotating shaft, a
differential gear, an armature rotated by the
shaft through the differential gear, and a con-
stantly-energized electromagnet codperating
with the armature.

7. The combination of a rotary converter
recelving or delivering alternating currents
on the one side and continuous currents on
the other, with a device for imparting end
play to the shaft of the converter, consisting

of an electromagnet constantly energized from

the continuous-current mains, and an arma-
ture for the electromagnet, so connected to
the shaft that the rotation of the latter acts

i to alternately open and close the magnetic
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circuit of the device, and thusimpart periodic
impulses to the shaft of the converter.

8. A device for imparting end play to a
shaft, consisting of two magnetically-attract-
ed Dodies relatively movable with respect to
each other arnd one of which is rotated re-
sponsively torotation of the shaft, and means
for periodically varying the attraction be-

tween said bodies without altering the mag- |

1

o

| netomotive force which causes the attrae- ro

tion. | ,
In witness whereof I have hereunto set my
hand this 2d day of March, 1898.

HAROLD W. BUCK.

Witnesses: | |
B. B. Hury,
C. L. HAYNES.
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