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To all whom it may concern:

Beit known that we, CirARLES 1. BUCKING-
HAM and HERMANN LEMP, citizens of the
United States, residing, respectively, at New
York, in the county and State of New York,
and at Hartford, in the county of Hartford
and State of Connectieut, have invented cer-
tain new and nseful Improvements in Mag-
neto-lulectric Machines, of which the following
Is such a full, clear, and exact description as
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will enable any one skilled in the art to which

1t appertains to make and use the same, ref-

erence being had to the accompanying draw- |

ings, forming part of this specification.
Our invention relates to the method and

means of shifting the commutator-brushes to |
correspond with the shifting of the polar line |

in the above-mentioned class of machines.

In dynamo - electric machines it is well
known that the lines of magnetic force ex-
tending from the poles of the field-magnets to
the adjacent armature are not straight, but
are much distorted, and that such distortion is
undergoing change with every variation of
magnetic condition in the machine. Thus
the maximum lines of magnetic force extend-
1ng from the field-poles to the armature while
nearly straight under one condition are made
to assume a pronounced curve under another
condition. A magnetic bar of iron when free
to move if placed in proximity to such lines
of force would place itself in the lines of maxi-
mum 1ntensity and would move with every
displacement of the resultant of such lines.

The object of our invention is to employ
the movement of a magnetic bar placed under
the control of these lines of magnetic force to
shift or adjust the commutator-brushes to a
non-sparking position. The brushes are first
properly adjusted for a certain electrical con-
dition of the machine,when the magnetic bar
18 mechanically joined tosaid brushes. There-
after,with each displacement of the magnetic
bar, the brushes will be correspondingly
changed and adjusted to a non-sparking posi-
tion.

The invention consists, also, in the method
of accomplishing this and the details of con-
struction hereinafter to be deseribed, and
50 which will be pointed out in the claims.
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In the acecompanying drawings the same let-
ters of reference have been used throughout
the various views to represent the same ov
corresponding parts.

Figure 1 shows a perspective view of an ap-
paratus embodylng our invention; Fig. 2, a
view of the commutator and its brushes; Fig.
3, an apparatus embodying our invention ap-
plied to a magneto-clectric machine known
as the ‘‘Schuyler dynamo;’’ Tig. 4, a see-

oK,
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tlonal view on the line 4 4, looking toward the

left hand; Fig. b, an end view of the appara-

tus shown in Fig. 3; and Fig. 6, a sectional

| view, with a diagram of the cireults, of another

{ mature will not affect the bar.

| reference to Fig. 1,

apparatus embodying our invention, the same
beilng a modification of the devices shown in
the previous figures. |
We will first describe our invention with
In this figure the letter
A represents the armature of a dynamo upon 7o
a shaft, D, with a drive-pulley, E, for rotating
thesame. The pole-pieces of the field-of-foree
magnets are shown in dotted lines, as well as
the drive-puliey before mentioned, for the
sake of clearness. At one end of the arma- 73
ture and loosely about the shaft D is arranged
a magnetic bar, G, upon a sleeve surrounding
sald shatt, and having pole-shoes at its end.
This magnetic bar is free to turn in either di-
rection, and has connected with it a connect-
ing-rod, /, rigidly affixed to a rock-shaft, I,
which 18 suitably supported, and has at its
other end another rod, 7, econnected with a
ring, &, or other means, which sustain the coni-
mutator-brushes of the commutator H. In
order to eliminate the frietion between the ro-
tating shaft D and the sleeve upon which the
magnetic bar 1s mounted, so as to place the
latter entirely underthe influence of the mag-
netic foreces, we provide sectors f, suitably
supported by rods extending therefrom, the
sectorssupporting guide-wheels gg, journaled
upon extensions from the magnetic bar, as
clearly shown in Fig. 1. These devices are
made of non-magnetic material, so as not to

05

30

QG

95

| Intertere with the operation of the apparatus.

It will be observed that by the construection
shown the bar C is supported entirely by the
means described, and the rotation of the ar-

ICO



40

148

15

20

23

30

33

40

45

50

60

387,858

We have shown and deseribed the devices | will show the direction of the current without

of Fig. 1 as a means of carrying out our in-
vention; but we do not wish to confine our-
selves to any specific means, as our invention

consists, broadly, in a magnetic body con-
trolled by the polarline,which magnetic body

In turn controls the commutator-brushes.

Weare aware that other means have been de-
vised for this purpose; but the means hereto-
fore used operate upon principles widely dif-
ferent from the principle of operation of our
1nvention.

In Figs. 3, 4, and 5 we have shown our in-
vention applied to a Schuyler dynamo. In
these figures the same letters are employed to
indicate the parts corresponding to the parts
shown in Fig, 1.

~The bar C in the Schuyler dynamo is
curved, as shown in Fig. 3, and is upon a
sleeve around the shaft, which sleeve has
arms K K extending therefrom, into which
may be slid rods F, corresponding to the
rock-shaft I of Fig. 1, and which are rigidly
connected with arms extending from the
commutator-support G. To allow the shift-

ing of the brushesthe yoke-piece of the field-

of-force magnets is slotted, as shown in Fig.
5. The arms K K are provided with set-
screws ¢ 4, which bite upon the rods F, by
which means the bar C may be adjusted to-
ward or from the armature and its pole-pieces.
For the purpose of steadying the movements

of the apparatus a dash-pot, L, is provided,.

with its plunger attached to the outer end of
either of the rods T

In Fig. 6 is illustrated electrical means for
shifting the commutator-brushesinstead of the
mechanical means heretofore described. €'in
this figure is a bar of non-magnetic material,
through which the shaft D passes, and which
18 arranged between the field-of-force magnets
and adjacent to the pole-pieces and armature,
as before. Upon the bar ¢’ is pivoted two
tongues, C C, held in position by two springs
on each side of each tongue. These tongues
correspond to the magnetic bar described be-
fore, and are arranged to co-operate with elec-
trical terminals ¢ ¢ and d d, mounted upon
the non-magnetic bar ¢'. The commutator-
brushes in the present case are shifted by an
electrical motor by means of a worm and worm-
wheel, which latter is connected to the brush-
carrying device G. The field-magnets of this
motor are in the main ecirenit, and the arma-
ture-coils in a derived circuit of the main,
which derived circuit is controlled by the
tongues C C. When these tongues are in the
position shown in the figure, no current will
pass through the armature-coils of the motor
P, so that the latter will remain stationary.
When, however, the tongues are in contact
with e ¢ or d d, the current will be sent in one

~ or the other direction through the armature-
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colls of the motor and actuate it in one direc-
tion or the other, depending upon which
branch of the derived circuit is completed by

further description. The bar C' is connected
by the rods I F and set-screws ¢ ¢ with the
worm-wheel W, governed by the motor. As
the motor shifts the brushes, therefore, the bar
C, carrying the tongues, will be shifted also
and 1n the same direction with the brushes.
The operation of this part of our apparatus
is as follows: Suppose the polar line to shilt
in the directions of the hands of a watch.
The tongues C C will be attracted by the polar
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line and contaet with the terminals d and d, |

and the current will be sent through the armas-
ture-coils of the motor in a direction to operate
the motor, so as to shift the commutator-
brushes by the rotation of the worm-wheel W
1n the same direction, which will also shift the
bar ', by means of the rods ' I, connected
therewith, until the bar ' is in the direction
of the polar line, when the tongues U C, by the
attraction of the polar line, also wiil assume
2 position midway of the contacts and the cir-
cuit of the armature-colls of the motor will
be broken and it will fail to act. "Thesprings
to the tongues will hold them 1n thelr position
midway of the contact until the polar line
shifts again in one or the other direction,when
the tongues C € will follow the attraetion of
the polar line and complete the circuit of one
or the other branches of the derived circuit.
Should the polar line shift in a direction re-
versed to the movements of the hands of a
watch, the tongues C € will make contaet with
the terminals ¢ ¢, and the current will be sent
through the armature-coils of the motor 1 an
opposite direction, as will appear from an in-
spection of the diagram, and the non-magnetic
bar €' will be shifted in this direction until
the tongues C C coincide with the polar line.

The operation of the apparatus of the other
figures will be evident {rom the foregoing, and
therefore need no further description.

‘Having now fully set forth our invention, we
desire to have it known that we do not wish to
confine ourselves to the construction shown,
as the same may be varied in many ways with-
out departing from the spirit of ourinvention,
and we reserve the right in practice to make
ali those changes that fall within the scope of
what we desire to claim and secure by Letters
Patent, which 15—

1. The combination, with a rotating arma-
ture and its field-of-foree magnets, of a mag-
netic body arranged adjacent thereto within
the magnetic field of the armature and field-
of-force magnets, and controlled by the result-
ant of the forces of the armature and field-
magnets, and connections for shifting the com-
mutator-brushes, through the instrumentality
of said magnetic body,to correspond with the
shifting of said resultant.

2. 'The combination, in an elcctrical ma-
chine, with its rotating armature and field-of-
force magnets, of a magnetic bar arranged ad-
jacent thereto about the armature-shaft within
the magnetic field of the armature and field-

the tongues € C. The diagram and arrows | of-force magnets, and controlled by the result-

So

310,

99

100

1C5

110

115

20

125

130




10

Is

387,

ant of the magnetie forces of the armature and |
field-magnets, connections forshifting the com-

mutator- blllShGS through the mstrument@hty
of said bar, to couespond with the shifting of
said 1esult%nt and means for supporting said
bay 111(161}{311{1@11‘51\; of the rotating armature-
shatt, eliminating the frietion betweeu the two,
s0 as to place said bar enfirely under the in-
fluence of the magnetic resultant.

3. The combination, in an electrical ma-
chine, with its rotating armature and field-of-
force ]11;1*31161‘3 of a mqnnetm bar arranged ad-

jacent tﬂeret(} within the magnetic ﬁeld of the

armature and ﬁeld-of—foree nngunts and con-
vrolled by the resultant of the forces of thea
mature and field- magnets, and a rock- Shat
and connecting-rods for connecting said mag-
netic bar vnth the ecommutator- bmshes f01
shifting them, through the instrumentality of

sald bar, to corn ﬂf‘lmnd with the shifting Of%dld -

resuitant.

4, 'T'he combinatien, in an electrical ma-
chine, with its 10tatmb armature and fLeld-of-
force magnets, of @ magnetic bar arvanged ad-

25 -Jacent thereto and eontrolled by the resultant
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of the forces of the armature and field-magnets,
devices for shifting the commutator-brushes,
through the 1nshumeﬂtallty of said bar,to cor-
IGSpOHd with the shifting of said 165111t‘1Lt,
and means for adjusting said bar to or from
the armature and the pole-nieces of the field-
ot-1 101”5 magnets.

The combinatio on, 1n an electrical ma-
dnne with its rotating armature and field-of-
force nmgnet%, of & magnetic bar arranged ad-

jacent thereto, within the magnetic field of

the armature and field-of-force magnets, and
controlled by the resultant of the forces of the
armature and field-magnets, intermediate con-
nections for shifting ‘[he commutator-brushes,
through the mf-:tum entality of said bar,to cor-

B eﬁtpond with the shifting of said 1 esultant, and

a dash-pot or other means for steadying the
inovenients of the aforesaid parts, as set forth.

0. The combination,inan electrical machine,
with its rotating alm%ule and field-of-force
magnets, ol & magnetic bar arranged adjacent
thercto and controlled by the resultant of
the forces of the armature and field-mag-
nets, devices for shifting the commutator-
brushes, through the mstrumentality of said
bar,to correspond with theshifting of said re-
sultant, means for adjusting said bar to or
from the armature and the pole-pieces of the
ield-of-force magnets, and a dash-petb or other
means for steadying the movements of the
aforesaid parts, as set forth.

7. An apparatus for controlling the com-
mutator-brushes in an electrical machine to
keep the same at the maximum point and to
prevent sparking, consisting of a magnetic

6583 _ 3

the armature, and field-of-force magnets to
follow the polar line and inbtermediate de-
vices between the said magnetic body and
commutator-brushes for eifecting the above
purpose by the movements of said magnetic
body.

8. The method of regulating the position of
the commutator-brushes to keep the same ab
the maximum point in an electrical machine,
thereby securing efficiency and preventing
sparking, consisting of causing a magnetic
body to be governed by the varying resultant
of the magnetism of the armature and field-
magnets, and thereby controlling the position

i of the commutater-brushes,

9. In anelectrical machine having anarma-
ture and f{ield-of-force magnets Lhuef"or the
combination of a mag: netic bar, as U, ar-
ranged adjacent to and within the magnetic
field of said armature and the pole-picces of
said field-of-force magnets, and disposed about
the armature-shaft, non-magnetic sectors, as
f /, suitably supported, and guide-whecels, as
7 G, ,]Om*mleﬂ npon extensions from said bar,
for supporting said bar independently of the
armature-shaft, and intermediate devices be-
tween the aforesaid bar and the commutator-
brushes for shifting the same in accordance
with the nmovemenis of the bar.

10. Inanelectrical machine havinganarma-
ture and ficld-of force magnets thuefﬂr the
cembination of a magnetic bar, as €, ar-
ranged adjacent therete, a roclk-shatt, f, and

the commutator-brushes and connected there-
with for shiffing said brushes in accordance
with the movements of the bar €.

11. Inanelectrical machinehaving an arma-
ture and field-of-forcc magnets therelor, the
combination of a magnetic bar, as €, ar-
ranged adjacent thereto and upon a sleeve
about the armature-shaft, seetors, as /7, suit-
ably supperted, and guide-wheels, as g ¢, jour-
naled upon extensions from saild bar for sus-
taining sald bar independently of thearmature-
shaft, and connecting-rods, as [ [, and a rock-
shatt, as I, intermediate of said bar, and the
commmutator-brushes for shifting the same in
accordance with the movements of said bar C
to correspond with the shifting of the polar
line, -

In witness whereof we have hereunfo signed
our names in the presence of two subseribing
witnesses.
CHARLES L. BUCKINGHARM.

HERMANN LEAMP.
Witnesses for said Buckingham:

AL C. FOWLER,

Wial. ARNOUX.
Witnesses for said ifemmn:

i, 1, DL\T\]‘:

body arranged within the magnetic field of | OSCAR URRAN.

connectmg dinks / intermediate of said barand

§

£ 1

70

B0

QO

95

ICS

ilc

11H




	Drawings
	Front Page
	Specification
	Claims

