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To all whonv it may concermn: |
Be it known that I, GUSTAV PFANNKUCHE,

- of Cleveland, in the county of Cuyahoga and

20

State of Ohio, have invented certain new and

nseful Improvements in Regulators for Klee-

tric-Current Generators; and I do hereby de-
clare the following to be a full, clear, and ex-

act description of the invention, such as will
enable others skilled in the art to which it
appertains to make and use the same. |

My invention relates to an improvement in

‘regulators for electric-current generators, the

object of the invention being to regulate and
control the output of the generator or the

amount of current generated thereby by

means of the varying load imposed on the
dynamo, and thus insure the generation of
such an amount of current as shall at all
times bear a proper and definite relation to
the amount of work interposed in the exter-
nai or working circuit. o
With this object in view my invention con-
sists in the combination, with the rotary shatt

“of an electric-current generator and a band-

pulley, through which power is transmitted to
the generator, of devices for varying the rela-

- tive adjustment of the commutator brushes
and segments and devices interposed between

| o
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the band-pulley and shaft, whereby the rela-
tive position of the brushes and segments will
be regulated by and be dependent upon the
varying load imposed on the generator.
In the accompanying drawings, I'igure 11s
a.view in side elevation of an electric-cur-
rent generator. Iig. 2 is a longitudinal sec-
tion of the band-pulley. Fig. 3 1s a trans-
verse section taken through « a of kKig. 2.

- Ifig. 4 is an end view of the generator.  Ifg.
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modified construction.

518 a detached view 1n side elevation of the

adjusting-rod, and Figs. 6 and 7 illustrate a
| Tig. 8§ 1s a detached
view of the rotary shaft D. |

- A represents the bed-plateof what isknown
as a “Brush” dynamo-machine, B I3 being
the field-magnets, and C the rotating arma-
ture, which latter iz seeured to the rotary
shaft . On one end of shaft D 1s loosely
mounted the band-pulley E, through which
power is transmitted to operate the dynamo.
Band-pulley E is connected to the shaft, so as

to rotate therewith, by means of a spiral or

l
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inclined key or feather I¥, which is fastened
within a spiral groove in the shaft, and which
engages a spiral or inclined groove formed
in the hub of the band-puliey. Thespiral or

inclined key-connection of the band-pulley

with the shaft causes the band-pulley to rotate
with the shaft, but enables it to move later-
ally thereon, owing to the fact that it operales
as a nut on a threaded bolt or shaft. The
band-pulley when turned in one direction is

moved laterally toward the end of the shatt,

and when rotated in the opposite direction 18
moved laterally in the opposite direction until
its hub engages the shoulder b, formed on the
shaft.

G represents a cap, which is secured to the
outer end of the shaft by a hollow threaded
bolt ¢, which enters the end of the shaft. The
outer end of the hub of the band-pulley 18 re-

cessed, forming an annular space d between

the hub and shaft, within which space 1s
placed a spiral spring I, which encircles the
shaft, one end of the spring bearing against
the hub and its other and outer end bearing
against a flange e, formed on the cap. Thus
it will be observed that spring II operates to
force the band-pulley inwardly and cause 1ts
hub 1o engage the shoulder b on the shaft.
On the outer end of the band-pulley hub is
secured a cap I, to which issuitably fastened
the outer end of an adjusting-rod J, which
latter extends through the hollow bolt ¢ and
completely through the shaft D. On the op-
posite end of the shaft D is loosely mounted

the commutator KX, which is of any approved

construetion, and is provided with an ex-
tended sleeve f, which is cut away to form a
flat bearing or face, upon which is fastened
the plate L by means_of Dbolts [ [, inserted
through the arc-shaped slotsin m in the plate,

this method of fastening allowing of the an-
cular adjustmentof plate Lonitsseat. Plate

I, is provided with an inclined slotn, through
‘which projects a pin M, that is fastened to

the adjusting-rod J, the extended sleeve be-
ing suitably slotted or cut away to permit of

the longitudinal adjustment of the pin M.

Brushes O, of any suitable construetion, are
adjustably secured to the supports P by
thumb-serews ). Trom the foregoing it will
be observed that by imparting anendwisead-
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justment to the rod J the pin M, engaging the !

inclined slot in the plate I, will impart a ro-
tary adjustment to the commutator with rela-
tion to the shaft D. ' '
Having described the construction and rela-
tive arrangementof parts of this embodiment
of my Invention, I will now desecribe its op-
eration. When any pressure or foree is ap-
plied to the pulley tending to rotate it, the
pulley will move laterally on the shaft, owing
to 1ts engagement with the inclined feather
or key on the shaft, and such lateral move-
ment will continue until checked or arrested
by the counter-pressure exerted by the spring
H. Now,if thedriving-belt on the band-pul-
ley is started and the pulley rotated, the gen-
erator running empty, and hence having only
itsfriction and windage to overcome, the band-
pulley will slide or move laterally on the shaft
a short distance and until the counter-press-
ure of the spring I1 balances the outward
thrust of the pulley. If the load on the dy-
namos is inereased to one-half its full value,
the band-pulley will move still farther to the
left, or outward on the shaft, and until the
spring Il 1s compressed one-half its length.
With the full or maximum load imposed on
the dynamo the band-pulley will move out-
wardly to the limit of its travel, and will have
compressed the spring I to the full extent of
1ts compression; hence it will be observed that
the spring II operates as a counter-balance to
the lateral thrust of the band-pulley. When
the dynamo is at rest, the spring I will foree
the hub of the band-pulley against the shoul-
der O on the shaft, while the adjusting-rod
will retain the commutator in such adjust-
ment that the “maximum points ” on the com-
mutator-segments will be at the maximum
distance from the commutator-brushes, and

by “maximum points ” I mean those pointson

the commutator where the contact of the
brushes will insure the production of the
maximum effect in the field of forece of the ma-
chine. |

When the dynamois putinto operation and
load is imposed on it by placing work in the
form of electric lamps or other translating
devices in the working-circuit, the band-pul-
ley will move laterally on its shaft by reason
of the tendency of the driving-belt to rotate
the pulley at a higher rate of speed than that
of the shaft, the latter being retarded by the
load, which results in the longitudinal adjust-
ment of the rod J, and such a rotary adjust-
ment of the commutator as will move its
maximum points nearer the commutator-
brushes, and thereby strengthen the current
in the field of force, and correspondingly in-
crease the amount of current gencrated by
the machine, and this increase of current
strength will be automatically effected to pro-
vide for any increase of load on the dynamo
up to its full capacity. On the other hand,

when the dynamo is operating with its maxi-
mum -load and a portion of the load be
removed therefrom, the counterbalancing- |
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spring will move the band-pulley inwardly
until the foree of the spring and the outward
thrust of the band-pulley are equal. The in-
ward movement of the band-pulley will oper-
ate through the adjusting-rod to impart such
a rotary adjustment to the commutater as
will move 1ts maximum points away from the
contact of the commutator-brushes, thereby
deereasing the strength of the field and cor-
respondingly decreasing the amount of cur-
rent generated by the machine, I am thus
enabled to promptly regulate and control the
strength of currentin the external cireuit by
varying the strength of the field by means of
a regulator whose action is dependent on the
varying load on the dynamo.

IFF1igs. 6 and 7 represent a modification in
which the commutatorisfastened to the shaft
and the commutator-brushes are adjusted
relatively to the commutator-segments. In
this construction of regulator the adjusting-
rod I is connected at one end with one arm
of a bell-crank lever P, the other arm of
which is connected by a link p with an ad-
justable yoke Q’, to which the commutator-
brushes are connected. The operation of
this form of regulator is thesame as the onec
heretofore described, excepting that the
brushes, instead of the commutator, are ad-
justed. -

Having fully described myinvention, what
I claim as new, and desire to secure by Let-
ters Patent, is—

1. In a dynamo-electric machine, the com-
bination, with the shaft, a band-pulleyloosely
mounted on the shaft, a spiral feather or key
connecting the band-pulley to the shaft, and
a spring for foreing the band-pulley in one
direction, of a longitudinally-adjustable rod
connected at one end with the band-pulley
and arranged to transmit motion to suitable
devices for adjusting the relative position of
the commutator and brushes, substantially as
set forth.

2. In a dynamo-clectric machine, the ecom-
bination, with a commutator loosely mounted
on the shaft of the machine, a sliding rod
situated within the shaft, and devices con-
necting the rod and commutator, whereby a
longitudinal movement of the rod imparts a
rotary adjustment to the commutator, of a
band-pulley mounted on the shaft to rotate
therewith and capable of lateral movement
thereon, devices conneeting the band-pulley
and shaft, whereby the variations in load im-
posed on the dynamo will operate to impart
lateral movement to the band - pulley and
cause the latter to actuate the adjusting-rod
and adjust the commutator, substantially as
set forth.

In testimony whereof I have signed this
specification in the presence of two subserib-
ing witnesses. -

GUSTAV PFANNKUCIIE.

Witnesses:

JOHN C. DOLPH,
W. A, PALLAXNT.
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