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Yo all whom it may concerwn:

Beitknown that I, EDWARD M. HEWLETT, a
citizen of the United States, residing at Schen-
ectady, county of Schenectady, State of New

5 York, have invented certain new and useful
Improvementsin Controlling End Play of Ro-
tary Machines, (Case No. 1,050,) of which the
following is a specification.

In operating many types of machines where

10 one of the parts is mounted on a revolving
shaft it is desirable to control the end play of
the shaft and to render it periodiec. In such
types of machines as dynamo-electric ma-
chines, electric motors, or rotary converters

i5 1t is especially desirable to have the shaft
periodic in its lateral motion relatively to the
brushes, since where there is no end play a
grooving of the commutator results, which
interferes with the proper engagement of the

20 brushes and causes sparking and pitting of
the commutator-bars. In machines which
are belt-driven the shaft is kept in to-and-
fro lateral movement by reason of the play of
the belt over the pulleys; but in direct-con-

25 nected machines and in rotary converters the
shaft is held in a fixed position with relation
to its bearings by the field-magnets, and un-
less provisions are made to positively secure
end play the commutator is worn into a

30 groove. Devices have accordingly been pro-

vided for securing a to-and-fro lateral move-

ment of the shafts of such machines. Some
of these involve the employment of an elec-
tromagnet mounted on a bracket or frame to
35 face the end of the rotary shaft, which is
periodically energized by an electric current
and 1mparts a lateral thrust of the shaft,
thereby effecting a lateral movement in its
bearings, and thus causing the commutator
40 10 wear more uniformly over its entire or a
large portion of its face; but so farasI know
none of these devices were organized so that
a proper adjustment of the controlling force
could be made to suit the natural period of
45 oscillation of the shaft. My invention in-
volves apparatus for effecting this result on
any desired number of machines by a single
controlling device, means being provided by
which the periods of end play may be ad-
5o justed. The period of the shaftisnotalways
the same, as it varies with the strength of the

i

~draws up the shaft.

field-magnets, the weight of the parts, and
the inclination of the machine.

In carrying out the invention I employ a
common exeiving-circuit for the several end-
play magnets, the closure of which is effected

by a timing device which holds the circuait

closed for a sufficient interval to permit the
shatt to be drawn up to the magnet and then
opens 1t, and after a further determined in-
terval closes 1t again.

My invention involves an end-play device
the controlling force of which is adjusted
relatvively to the period of the movable part,
also a common controlling-circuit for a plu-
rality of end-play devices, and means for ¢los-
ing and opening of the circuit for a deter-
minate period to establish the desired rate of
lateral oscillation of the shaft.

It comprises also other features of novelty
in the controlling-circuits and features of
construction in the controlling mechanism,
which will be hereinatter more fully de-
scribed and will be definitely indicated in

the claims.

In the accompanying drawings, illustrat-
ing the invention, Figure 1 is a longitudinal
sectional elevation of a controlling device
for end play. Kig. 2 isa top plan view of the
same, and Fig. 3 is a diagram of the control-
ling-circuits.

Referring first to the diagram, 1 represents
a shatt opposite the end of which is mounted
an end-play magnet 2, which when energized
In an electromagnetie
device, such as a rotary converterordynamo-
electric machine or motor, the shaft is drawn
up, so as to shift it laterally against its mag-
netic field of force, which when the magnet
18 deénergized draws it back again. Ina ma-
chine of other character a control - spring
might be used to effect the return of the shaft.
The same controlling-civeuit mayinclude any
desired number of end-play magnets for other
machines, as indicated at 2* 2* 2¢,.  The con-
trolling - circuit includes a c¢ircnit - closer 3,
mounted on the end of a rod secured to aniron
core 4 4, controlled by a solenoid 5 5%, formed
of two sections, which may be differentially
connected, as will be hereinafter more fully
described. CooOperating with the contact 3,

which 1s formed of a number of thin strips of
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engages the contact 9.

i

phosphor-bronze or other good conducting
metal, mounted so that its ends can effect an
elastic engagement, isa pair of fixed contacts
6 6. 'The contacts 6 6* are mounted in co-
operative relation to a magnetic field estab-
lished by a co1l 7, which acts as a blow-out to
extinguish the are when the circuit is opened.
When the core 4 is lifted, it effects a slow
movement of a pivoted contact-lever §, play-
ing between twolixed stops 9 10. Thenove-
ment of the lever 8 is retarded by a timing
device, so that a regular interval of time
elapses after leaving its contaet 10 before it
Assuming that the
wires plus and minus represent the two leads
of a charging-circuit, the minus-wire may be
connected with one terminal of the coil 5%,
the other terminal being connected with one
end of the coil of the end-play magnet, the
other end of the magnet-coil being connect-
ed with the positive wire. Where currents
of considerable potential are employed, a re-
sistance 11 may be inc¢luded in the circuit.
A similar arrangement of the end-play coils
of other machines that may be controlled by
the same circuit is made, as indicated at 11°
11> 11¢. In shunt to the branch, including
the lever § and the coil 5%, is a branch in-
cluding the contacts 6 6* and the blow-out
coil 7. The coils & 5* form a continuous
winding, the middle point of which 1s con-
nected in circuit with the end-play magnet,
as already deseribed, and the upper point of
which is connected with the positive main by
a wire 12, It will thus be seen that when the
lever 8§ engages the contact 10 a circult is
closed by way of wire 13, lever 8, and wire 14
to the negative main and by way of both coils

5 and 5* and wire 12 to the positive main,

plunger 4 is lifted, and the contacts 6 6%
brideged by elastic contact 3. The civeuit is
then made through the end-play magnets by
way of wire 15, resistance 11, contacts 6 6°,
and blow-out coil 7 to the negative main.
The shaft 1 is thereby drawn to the magnet.
Simultaneously the upward movement of the
core through the instrumentality of the time
device is gradually carrying the contact-lever
8 away from contact 10 and after a determi-
nate interval brings it into engagement with
contact 9. This establishes a new c¢irceuit
from the positive main by way of contact 9,
lever 8, wire 13, coil 5*, contacts 6 6*, and
coil 7 back to the negative main,which by 1ts
differential action demagnetizes the core 4
and permits it to be thrown by a spring to
the position shown in the diagram. During
the transit of the lever 8 tfrom contact 10 to
contact 9 sufficient energy goes through coil
5 by way of wires 12 16, contacts 6 6%, and
coil 7 to hold the plunger 1n its forward po-
sition until the differential circuit 1s estab-
lished by engagement of the lever 8 with con-
tact 9, and during this time the end-play
magnet is active in moving the shaft, which
requires more than a momentary impulse to
shift it.

—
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The mechanical organization by which the
movements of the controlling apparatus are
coverned will be understood from an exami-
nation of Figs. 1 and 2, in which the same
reference-nambersindicate like parts tothose
referred to in the diagram. The parts are
supported inacast-iron frame 17. The plan-
oger is retracted by a helical spring 13, the
tension of which may be governed by an ad-
justing-serew 19, mounted on a projecting
end of the brass tube in which the core moves
and engaging a pin 20, movable along the
slot of the tube, as indicated in Fig. 2. Thus
the initial tension of the spring 18 may be
varied, one end of the spring being fastened
to the lever 8 and the other end to a rod 21,
connected to the plunger. The rod Scarries
a gear-sector 22, engaging a time-train, as in-

dicated in dotted lines in Fig. 1, the last shalt

of which carries an adjustable fly 22, (see Fig.
2,) the two slotted vanes of which may be set
so as to vary the speed of the train. With
the lever 8 is connected a spring 23 to throw
the lever to the right when the magnet 1s de-
energized. Blow-out coil 7 has one extended
pole formed by the iron casing and the other
formed by a plate of iron 24, a box of Indu-
rated fiber open at the ends being mounted be-
tween the two poles, in which box are housed
the contacts 6 6* and the movable bridge 3.
The parts as thus organized and connected,
as indicated in the diagram in Iig. 3, close
the cireuit through both sections of the so-
lenoid & 5%, drawing in the eore 4, compress-
ing the spring 18, and pushing against lever
8. The current is sufliciently strong to ¢om-
press the spring and shift the plunger suffi-
ciently forward to bridge contacts 6 6*. The
time-train permits the lever 5§ to be shifted
slowly, during which time the solenoid-cir-
cuit is held completed as to one section, as
hereinbefore described, and during which the
shaft is being drawn laterally. When the
lever 8 engages contact 9, the position indi-
cated in Fig. 1, a new circuit is made, as here-
inbefore described, putting the coils 5 5" 1n
opposition, thereby releasing the core 4, and
the spring 23 is permitted to slowly return
the lever 8 to its normal position, during
which time the shaft is drawn away from the
end-play magnet. Thus the end-play mag-
nets 2 2* 2% 2¢ of the several machines con-
trolled are periodically energized and deén-
ergized atintervals which may be determined
by the adjustment of the fly 22 and the ten-
sion of the springs to suit the natural period
of oscillation of the shaft, thus producing
aniform wear on the commutator. If de-
sired to still more accurately adjust the con-
ditions for different machines, the resistances
11 11*, &e., may be adjusted in each case to
a point where the rate ot the circuit-closer
and the natural rate of the shaft exactly co-
incide.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
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1. Means for producing end play of a rub-
bing-surface with relation to a shaft compris-
ing means for periodically shifting one of the
engaging parts at intervals corr espondlnﬂ to
its per-lod of natural oscillation.

2. Means for producing end play of a rub-

bing-surface with relation to a shaft compris-

ing means for laterally shifting one of the
engaging parts and means for admstmw the
peuods Of shifting action to maintain the
said partin OSCllldtIOH thereby effecting uni-
form wear. |

Means for producing end play of a rub-
blnﬂ'- urface with relation to a shaft compris-
ing means forlaterally shifting one of the en-
gaging parts and ad justing dewees for timing
the shlttlm action according to the ld,teml
movement of the shaft.

4. Means for producing end play of a rub-
bing-surface with relation to a shaft compris-
ing means for shifting one of the engaging
parts endwise of the sh.:mf‘r & eomrolhuﬂ* elec-
tric circuit and an ad;jus‘m,ble timing device
for determmmg a periodical charmnw of the
circuit with current.

5. Means for produving end play of a rub-
bing-surface with relation to a shaft compris-
Ing an electromagnet for lela,twely shifting
one of the engaging parts, a circuit IHCIHGIHG‘
the magnet, a cwcmt controller, and a tlme-
train governing the period of the circuit-con-
troller.

6. Means for producing end play of & rub-
bing-surface with relation to a shaft compris-
ing means for laterally shifting one of the en-
gaging parts, and a regulable tmm limit-con-
trolling device addpbed to effect engagement
and dlsenﬂ‘aﬂ'ement of the shifting devwe for
determmate intervals.

7. Means for producing end play of the
shafts ot a plurality of machines comprising
an end-play magnet on each machine, a com-
mon charging- 011"011113 for the maﬂ*nets of all
machme&, and a time-limit en*cmt controller
for the (311‘011113

3. Means for producing end play of a rub-
bing-surface with relation toa shaft compris-
ing an end-play magnet, a circuit including
the saine, a clreult- (301]131"01161‘ means for pe-
riodically operating the cireuit- controller
with uniform relation to the lateral excur-
sions of the shaft; and means for retaining
the circuit closed to prolong the thrust of the
end-play magnet.

J. A time- hIIIIL device for electrie circuits
compr 1sing a magnetically-operated main cir-
cuit- eontroller in a charnuw-cwemt an aux-
lliary ecircuit-closer cautlolhnﬂ the same, &
time-limit device for opening the anuhaly
circuit-closer, and a demagnetizing-circuit,
closed by the auxiliary circuit-closer after a
determinate interval of time, to open the main
circuit-controller.

10. A time-limit device for electric circuits
comprising a differential magnet, an arma-
ture controlled ther eby to govern the circuit,
a circuit-closer governing the magnet, a 131111-

ing device for the 011(311113-010861‘ adapted to

hold the magnet charged for a determinate
interval, and 2) demam]emzmw contact for
neutlalmmﬁ the mag net at the expiration of
said mterml

In witness whereof I have hereunto set my

' hand this 29th day of August, 1900.

EDWARD M. HEVVLE”J“T..
Witnesses:
BENJAMIN B. HuLy,
CAROLYN L. HAYNES
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