- (No Model.) 3 Sheets—=Sheet 1.

R.J. SHEEHY. RN
‘DYNAMO ELECTRIC MACHINE, '

Patented Mar. 22, 1887.

No. 359,894,

| .
'T-‘hﬁ- '
b ™Y
h .
.y
™
L

~ ﬂl
g

oy .-,

EF-

9]

H3

= .

~ -,"""-—J"
o a:'ié,

Ve

8

6
/za
¥J

_-q:-i--l"—-l-'ll-—_-————_ui.—-_--—.__“'

Vit
3

3
0
s,
e
]
|EI ‘(gi.lf;._
! 3 AR
. o |
aﬁ'

; - ) R 'f -
. L
) R P
1 : )

6 (O
(&

-

3
~ 7R
j..f
———=f|
7

_ E_ 030!
3
b
0

o
. | | ' "
ufil G -l l

| |
| |
| — T LT T

'
Lel el

1ifl

T
C

ﬁ_ Hiwg ,ﬂ ,@ﬂf (ﬂl :‘ tﬂlf I'*i“ W | : t§

| I¥VENTOR
Lovert J. Sheeky,

By his .ﬁttorﬁ&g& ,

N. PETERS, Photo-Lithographer, Washington, D. C.




(No Modél.) 3 Sheets—Sheet 2.

R.J. SHEEHY.
" DYNAMO ELECTRIC MACHINE.

No. 360,804, 5 . Patented Mar. 22, 1887 -

4
n
. .
i
Yy

L ]
BEERRAES
My

llllllllllll

W signaiiiis
LEtERIINERIEN)

ST

iiﬁ?ﬂﬂhﬁgﬂﬁﬂ

w
lllll

SR
W‘Ftﬁ?
llllllllll """-.._‘h.ﬁ
QO
~
— = =)
m = Hir 40
- AV ‘ %17
8 1 7
= - A
21 1Ll AE
z 3+ 1AG = 217
T A vl
= - Al
|| NG =t AL
At 1 X4
AN\\} - AN
N/ - A N—//
= I
|
- == e ) - “{5 : =1l
= . N
) = - ??
. =1 > :; =i AF
= N : 1 217
- 727
-_ "M . AL
: - 17
= - = 417
M) it — =15 ﬁ '4
- R - J*ﬁ
Fud ir __R= “h_..._..l' H i
" N ——=\=
o O
1 = N | - ‘_:-: i1l
e R 4N T 70
— i f.f K = h— /f
Hiz1% | — 2%
719 214
e /! = 217
f'&? _ = "ﬁ
éd -E- —=1H+H a— ﬁ\.ﬁ [
AN = — NN
- — .h‘-——-——-—-—-ﬂj‘
= - = ——
— W — e — " -
- N = ] = " 51|
- NEE =3 : <t - A
= = i = ™ © ?Sa‘*—_ I 4 g
B i L = it ™ - "|5=
"Q ' - -- B — 'ﬂ:ﬁ ' Tt ﬁﬁ
‘" A i1 -1 ' _ AY
.E "Fa ::_ - == :
] D . T— % . 1 — — ?i;
= A = M= 3= E — — 4\2
"~ . e = E“J/
| - ) t}
il e -\ _‘__"”lll‘i.ann_ K . |
| - ‘L , IREPRENY W P B P | & NJ'-‘:Q;.) "'-C’: *-&Sf a
VBN R SRR O N 2 N
!

WITNESSES a | - T INVENTOR

. _Robert J. Sheeky,
By his JAttorneys ‘

N. PETERS. Phote-Lithographer, Washington, D. C.




(No Modet.) 3 Sheets—Sheet 3,

R. J. SHEEHY.
_ _ DYNAMO ELECTRIC MACHINE. P
“No. 359,894, - Patented Mar. 22, 1887.

3

Al
LRI

! - | . '
R NSl
) | % 2 \
i LXK It 2N
| ! : .”. | _ ! ‘\E e NN
e | DR k(R fe - 7
_ | !,,; - l\{.ﬁ.nl ;
mﬁ‘;f N

.S

K

SN U A

, * WITNESSES . " . INVENTOR
- %ﬂ;’ 2 M S B Robert J. Sﬁw@ .'.
| . ' -~ e —— — 5 By hts  Attorneys | . #

- N. PETERS, Photo-Lithoprapher. Washington. D. C.




UNITED STATES

PAaTeENT OFFICE.

ROBERT J. SHEEHY, OF NEW YORK, N. Y.
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SPECIFICATION forming part of Letters Patent No. 359,894, dated March 22, 18E7.
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To all whom it may concern:
Be it known that I, ROBERT J. SHEEHY, a
citizen of the United States, residing in the

city, eounty, and State of New York, have in-
vented certain new and useful Improvements

in Dynamo-Electric Machines, of which the fol-

lowing is a specification.

15‘

My invention relates to certain improve:
ments in the construction of dynamo-electric
generators, and in the application thereto of
certain devices for determining the nature and
regulating the strength ot the currents gener-
ated thereby. | | |
~ The objects of this invention are to improve
the construction and efficiency of the so-called
‘¢ dynamo-electric machine,”” to provide sult-

- able means for determining the nature of the
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current or currents generated, and to automat-
ically regulate the strength of said currents.
To this end one part of my invention con-
sists in improvenents in the armature, espe-
cially in the construetion of the generating-

coils and the metallic frame-work thereof.

The frame is so constructed as to incase each
of the said coils in metal upon all its faces,
except that presented to the poles of the field-
magnets, and to provide air-spaces in positions
which it would be useless to occupy with metal;
and, further, in employing, in conjunction with
my improved armature, acommutator,through
the agency of which only the currents of avail-
able strength are collected and transmitted
to line, and at the same time sparks are pre-
vented by automatically short-circuiting the
coils when generating unavailable currents.

The invention also consists 1n an arrange-
ment of circuits and switiches in connection
with the commmutators, whereby the nature of
the current or currents generated may be de-
termined at will and the subdivision of the
current into one or more circuits easily ef-
fected. | |

The invention also includes a method of and
apparatus for maintaining a constant uniform-
ity in the strength of current generated. 'I'o
effect this regulation I make use of the varia-

tions in the strength of the current itself, em-

ploying said variations to more or less neutral-
ize the field of foree in which the armature 18
rotated. The field of force is established by
the instrumentality of two series of confront-

| ing electro - magnets, each wound with two

equal and opposing coils of insulated wire, one
of said coils being included in the main or
working circuit of the generator and serving
to normally maintain the field of force by op-
positely polarizing the confronting poles,while
the other coil is included in a branch or neu-
tralizing circuit. The strength of the current
traversing the neutralizing-circuit 1s automat-
ically controlled by means of an electro-mag-
netic motor actuated in gccordance with the

variations in the strength of the current trav-

ersing the main line. Thus when the current
in the main line increases beyond a predeter-
mined normal degree of strength the current
traversing the neutralizing-cirenit is increased
in a corresponding ratio and the field of force
proportionately decreased, or vice versa.

The invention also consists in applying to
the commutator-brushes certain mechanical
devices, first,for manually and independently
adjusting the pressure of each; secondly, for
manually and simultaneously adjusting the
angular positions of contact of any pair of

brushes; and, thirdly,of antomatically adjust-

ing a movable frame upon which the brushes
are supported, and thus determining the pre-
cise positions of the arcs of the revolution of
the armature within which the successive bob-

.bins shall be disconnected from the collecting-

brushes and connected with the short circuit-
ing-brushes. These variations are closely cor-
related with the changes in the intensity of
the magnetic field,and are therefore indirectly
dependent upon the strength of the neutraliz-
ing-current. Availing myself of this principle,
I give to the motor mentioned above, which
governs the strength of the neutralizing-cur-
rent, the additional function of varying the
positions of contact of the brushes. ‘hus
when the normal or standard intensity of the
field is disturbed the motor simultaneously ad-

justs the commutator-brushes to suit the field,

and operates to re-establish the said standard
intensity.

The invention also consists in certain other
improvements in construction of minor 1m-
portance, the exact subject-matter being here-
inafter specifically designated. |

In the accompanying drawings, which illus-
trate my invention, Figure 1 is a plan view of
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the generator and motor, showing the relation |

of the latter to the commutator and resistance
adjustments. Tigs. 2, 3, and 4 are respect-
ively a plan view, a longitudinal, and a. trans-
verse section,of the armature. Fig.5isaview
of the inner face of one of the end disks of the
armature detached. Fig. 6 is an elevation of
the apparatus as appearing in Fig. 1, showing
the commutator and its adjusting mechanism
and the connection of the latter with the mo-
tor. FKig. 7 shows certain details of construc-
tion of the adjusting mechanism. Fig. 8 is a
transverse section of the motor, and Fig. 9
shows certain detailsin the constraction of the
resistance-regulator.

Referring to the drawings,the field of force,
within which the armature iscaused to rotate,
18 created by means of two systems or groups
of electro-magnets, A and A’. Tach of the
electro-magnets comprised in these systems
consists of a soft-iron core, B, wound with two
coils, b and ¥, of insulated wire. The two
colls are constructed to have approximately-
equal but opposite magnetic effects upon the
core B, when traversed by currents of equal
strength. The inner coil, b, is included in the
main or working circuit of the generator, while
the outer coil, &', is included in a branch or
neuntralizing circuit, 123, in which is included
an adjustable artificial resistance, the function
of which ig to determine the proportion of the
total current which shall traverse the nentral-
izing-coils 0. The corresponding coils, b, of
each electro-magnet of one series—for instance,
A—are all wound or connected in the same di-
rection, for the purpose of producing magnet-
ism of agiven polarity—say north—in the cor-
responding poles, n », and likewise the coilsd
of the electro-magnets A’are all wound or con-
nected 1n the proper direction for producing
magnetism of south polarity in the poles s,
confronting the poles »n of the electro-mag-
nets A. = | |

The outer ends of the cores of all the electro-
maguets of the series A are united by means
of a yoke, C, and likewise the outer extremi-
ties of the cores of the series A’ are connected
by means of a corresponding yoke, . A
common pole-plece, ¢; is used for the series of
magnets A, and a similar pole-piece, ¢, for the
series A’. The confronting surfaces of the
pole-pieces ¢ and ¢’ are curved so as to form a
cylindrical field chamber, as shown in Fig. 6.
This chamber islimited at each end by exten-
sion-pieces ¢’ ¢, attached to the end surfaces
of the pole-piecesc ¢. The movable armature
D 1s located within this eylindrical magnetic
field-chamber. Itiscarried by a central shaft,
H, supported at each end of thefield in suita-
ble bearings, ¢and ¢, formed within the stand-
ards f and f’, respectively, which standards
are secured to the base I' of the machine by
bolts f*. The frame-work of the armature
consists of two end plates and a suitable num-
ber of intermediate systems of radial braces,
of which the figure shows three. The end
plates are similar to each other, and each con-
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sists of a single casting, An inner face view
of the plate G is shown in Fig. 5. It is pro-
vided with eight triangular air spaces or open-
ings, ¢°. Apart from these openings and the
countersunk perforations ¢°, for accommodat-
ing certain brace-bolts, the outer face of the
plate 1san uninterrupted sinooth surface. The
mner. face of the plate is provided with an
Inwardly-projecting hub, g, (see also Fig. 2,)
and also with projectinglugs ¢* arranged upon
the inner face, as seen in the figure. The
spaces ¢ of the plate metal, which are approxi-
mately triangular in shape, and which lie be-
tween the outer edges of adjacent lugs, are
preferably of thinner metal than the remainder
of the disk. The spaces between the inner
edges of said lugs, which are approximately

s(qunare, are provided with recesseés, ¢° and ¢°,

the former to permit the entranceof the shoul-
ders of the longitudinal girders which support
the cores and bobbins, the latter to receive the
shoulder of a curved plate of solt iron used for
the purpose of magnetic induetion.

The 1nner radial transverse braces, the sole
office of which is to give greater strength to
the armature than could be secured from the
end plates alone, are each made up of a hub of
soft iron, G* with radial projections G*, each
projection terminating in two flat pieces or
lugs, which are attached by bolts to the said
longitudinal girders, thereby holding them
rigidly in place. |

The bobbins 2 are supported between the
longitudinal plates J, the ends of the cores
being attached tosaid plates. The cores ofthesc
bobbins are preferably construeted in four sec-
tions, 4, ¢, ¢, and{’. The transverse sections of
the plates<and i"are rectangular,and the plates
are curved In the direction of their length, so
as to coincide with circles concentric with the
ax1s of the shaft E. The two sections 4 and
¢ are constructed to fit upon the respective

. ends of the sections ¢ and 4, and are for this

purpose correspondingly curved and provided
with iInwardly-projecting Iugs 7*, which extend
between the adjacent extremities of the sec-
tions. The compound cores thus formed are
provided with extensionsor tongues, forming
a compound tenon, ¢', which fits tightly into
mortises or apertures J', formed in the longi-
tudinal girders J'. These girders are parallel
with the central shaft, I, (see Fig. 2,) and two
are provided for each longitudinal series H of
bobbins %, one girder being placed upon each
side thereof.

Beneath the inner surface of each series of
bobbins H is placed a longitudinal soft-iron

inducing-plate, ©*, (see Figs. 3 and 4,) some-

what similar in its general construction to the
core-sections ¢ and ¢, but extending the entire
length of the armature. The extremities of
the plates ¢° enter the recesses ¢', as already
explained. They completely underlie the in-
ner surfaces of the bobbins /.. The entire ar-

mature 1s securely bound together by means
of soft-iron bolts or rods J* extending longi-
tudinally between the two cylinder-heads G
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and G’ and entering the openings ¢° thercin. ]

These rods may or may not be wound with
coils of inductive wire. |
The object of employing hollow cores with
open ends and of providing the triangular
openings ¢°, as well as the openings which oe-
cur between the longitudinal girders, is to al-
low a free circulation of air throughout the
I prefer to distribute these
openings in the manner shown, for if the same
spaces were cccupied by metal such metal

would not be in the immediate proximity of

- the coils A of the insulated wire, and, there-

fore, while adding to the weight, would add
nothing to the efficiency. -
At one end, I, of the shaft I is keyed a

~suitable driving-wheel, I¥?, by means of which
~motion may be communicated from any suit-
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able scurce of power to the armature.

Upon an extension, I, at the opposite end
of the shaft, is secured a suitable system .of
commutators, by means of which the succes-
sive alternating currents generated 1n the ¢oils
h of the armature D are collected,in accordance
with their polarity, as hereinafter explained.
The commutator comprises five distinct sec-
tions, K K’ K* K’ K* and each of these sec-

- tions is subdivided into four segmental rings,

20

K kR E'. The section K, hereinafter called the
‘‘short-circuiting’’ section, comprises thirty-

two insulated conduecting-segments arranged

in eight axial series, I’ L7, &e., respectively

corresponding to and parallel with the eight
Thus for every bobbin 1n

series H of coils A.
the armature there 18 a corresponding segment
in the section K, to which the outer terminal
of said bobbin is connected. The Inner ter-

“minals of the bobbins are connected each with

40
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that of the bobbin situated diametrically op-
posite 1t 1n the armature.

Each of the four segmental rings &', 1% &
and k* of the remaining commutator-sections
K/, K K2 and Y hereinafter called the *‘col-
lecting-sections,’”’ consists -of two conducting
surfaces or segments, ¢ /, between the adjacent
ends of which intervene short segments {' I of

- non-conducting material, preferably compress-

50
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ed paper. The respective segmental rings %', I,

&, and k* of each section K', K? K’ and K*

are so arranged that the non-conducting seg-
ments !' I of each section succeed each other
consecutively as regards their angular posi-
tion, as 1s clearly shown in Fig. 1.

The terminals of the bobbins 2 are conunected
through the individual segments of the com-
mutator-section with the conducting-segments
! of the collecting-sections K/, K? K’ and K-
in the following manner: The terminal of the
bobbin A’ of the series H’, .for instance, 1s
united with that segment upon the short-cir-
cuiting commutator-section K whichissituated
in the vertical series k" and longitudinal series

1/, and through that segment with the par-

ticular conducting-segment of the vertical ring
k' of the collecting - commutator K’ which oe-
cupies a position with reference to the shaft 1

one-quarter of a revolutionin advance of that

coil. Likewise the corresponding terminal of
the bobbin 72* of the series H' is connected
through the segment of the ring A° in the se-

70

ries I/ with the corresponding conducting-

segment [ of the commutator-ring £’ in the sec-
tion K2 and the coils A* and 7' of the series I
are connected in the same manner through the

segments of the rings &’ and &* in the series I 75

with the corresponding segments /in the com-

mutator-sections X and K% The correspond-
ing terminals of the coils /', 2%, I°, and /i, com-
prising the next succeeding series H are in
like manner connected through the next sue-
ceeding row, L% of commutator-segments i the
short-circuiting seetion X with the correspond-

ing segments of the sections K, K7 I, and

K*, respectively.

80

By following out this construction it will be 8

observed that the coils in the series H* will be
connected with segments of the fourth seg-
mental ring k'-of the respective sections K,
K2 K* and K*'. The coils of the fifth series

H®, being the one diametrically opposite the go

first series, H', have their respective inner ter-.

minals connected with the inner terminals of
that series. The remaining terminals of the
series H° will therefore be connected through

the segments of the commutator-section IS, di- g5

ametrically opposite those to which are con--

nected the coils of the series H',with the con-

ducting-segments ! of the first segmental rings

k', diametrically: opposite those segments to
which the coils of the series H" are connected.
The same construction is followed out with re-
spect to the remaining coils.

For the purpose of collecting the successive
currents of alternating polarity generated 1n
the coils 2 by the revolutions of the armature
through the field of force, I employ two series
of commutator-brushes, M and N, constructed
to press upon the upper and lower surfaces of
the commutator-section, respectively. One
pair of brushes is provided for each section of
the commutator. .

In practice I find that there is with every

[CO
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revolution of any coil a certain fraction orare

of the revolution during whieh the coil gener-
ates little or no currenf, rendering 1t advis-
able that it should be withdrawn from the
working-cireuit, so as to relieve that cireult
of its resistance. With this in view I have
ogiven to the insulating commutator-sections [
such angular positions aand length In every

instance that during these intervals they (the

insulating-sections) will be in contact with
the brushes.
sparks, the coils thus withdrawn are short-
circuited through the short-circuiting section
K, the brushes of which are, during the same
intervals, in contact with the segments re-
spectively connected with the coils thus opened
at the collecting-section of the commutator.
The brushes M and N of the short-circuiting
section of the commutator are accordingly
connected together by conductor 10, in the
circuit of which may be included an adjust-
able resistance, In this manuer each line of
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coils will be short-eircuited during that por- |

tion of its revolution in which the currents

generated are changing from a given polarity

to the opposite. |

The currents collected npon the brushes M
are of opposite polarity to those collected by
brushes N, and the currents collected by the
several sections.of the commutator may be
employed independently or in conjunction
both for maintaining the field of force and for
performing outside work. To readily accom-
piish this end, I conneet each of these com-
mutator - brushes M with a corresponding
switch, O, and each of the brushes N with
corresponding switches, O, by means of flexi-
ble wires 44. The several switches O and O’
are each provided with two contact-points, o o’
and o* 0, respectively, and may be placed at
will upon either of these. The contact-points
o are all 1n eleetric connection with each other
and with a binding post, O% through a wire,
o, and the binding-post O is connected by a
conductor, 6, with one terminal of the work-
ing - coil b of the field - magnets A’. After
traversing both series of field-magnets A’ and
A, the connection is continued by a conductor,
7, to a binding-post, O', and thence to a bind-
ing-post, O°. The contact-points ¢’ are each
connected by conductors 8 with separate bind-
ing-posts o'. Likewise the contact-plates o
of theswitches O are connected with each other
and with a binding-post, O°, by a conductor,
9, and the plates ¢° with individual binding-
posts o°.

By placing the switches O and O’ in contact

“with their connected contact-plates o and o2

- respectively, a circuit will be completed from

40
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all the collecting commutator-brushes through
the field-magnets to the binding-posts O* and
0% and thus through any desired circuit, in-
cluding electric lights or other apparatus con-
nected therewith. This arrangement would
be preferable for multiple-arc lighting, elec-
troplating, or other purposes requiring cur-
rents of considerable quantity.

When 1t 1s desired to employ only a por-
tion of the current generated for maintaining
the field of force and to connect with one or
more distinet eircuits, the switches O and O
of one or more commutator-sections, K’, K2, K2,
and K*may be placed upon their respective
contact-points o" and o’, and the terminals of
that circnit connected with the corresponding
binding-posts, 0" and o°.. By the proper ma-
nipulation of these switches, quantity or in-
tensity carrents may be derived from the ma-
chine at will, or the currents may be subdi-
vided and supplied to a number of different
circuits.

~As the resistance ofthe external circuit con-
nected with a generator is usuvally subject to a
continual fluctuation, the intensity of the field
of force, and consequently the amount of cur-
rent generated in the armature, will vary in
1nverse proportion thereto. Thus, if for any
cause the resistance of the external circuit be
suddenly diminished, as by the short-circuit-

5

ing of an electric light included therein, the
strength of the current traversing the coils of
the field-magnets will be increased and the cur-
rent generated will also be increased, and vice
versa. Ior the purpose of compensating for
the effect thus produced by any sudden change
in the external resistance, and to maintain the
strength of the eurrent traversing the external
circuit as constant as possible, I make use of
a neutralizing shunt or branch circuit and a
motor, Z, which is preferably included in the
external cireunit of the generator, and which is
so constructed as to automatically determine
the proper amount of artificial resistance to be
included in the neutralizing-cireuit. One ter-
minal of the branch or neutralizing circuit 1 2
2 18 connected with the binding post O%. The
shunt-eircuit passes then through an auto-
matic-switch mechanism; thence by one or
other of conductors 2 and the artificial resist-
ancethereinincluded, and thence by conductor
3 to the series of opposing or neutralizing
coils 0" of the field-magnets A and A’, again
uniting with the main line at the binding-post
O% Any portion of the current which trav-
erses this eireuit will, it is evident, act in op-
position to that traversing the main circuit of
the field-magnets. If, therefore, the strength
of the current generated be increased from any
cause, the portion traversing the opposing
coils & will also be increased, and will tend to
neutralize or reduce the intensity of the field
of force and thus react upon the armature.
The opposing or neutralizing coils will not
ofthemselvesexactly compensate for the fluctu-
atlons 1n the resistance of the external circuit,
and I therefore employ in addition thereto a
series of graduated artificial resistances, R/, a
greater or less number of which are inelnded
in the shunt or neutralizing cireuit, according
as 1t 1s desired to cause a smaller or greater
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portion of the current generated to traverse -

the opposing or neutralizing coils.

The gradnated resistance R’ consists of a
series of artificial resistances, r +/, &c., of dif-
ferent capacities. These are respectively in-
cluded in the branch ecireunits 2 2 of the neu-
tralizing-circuit. One terminal of each of the
branches i1s connected with an insulated con-

IIO
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tact-plate, 7% &ec., (see Fig. 9,) mounted upon |

the face of a disk, R* into contact with either
one of which aswitch-arm, R connected with
the conductor /, may be placed.

I preter to control this device, and thus au-
tomatically regulate the amount of resistance
Included in the branch circuit, by means of the
motor Z, in the following manner: The switch-
arm R’ is attached to a shaft, R, mechanically
controlled by the motor, and the disk R, carry-
ing the contact-plates » +°, &e., is secured to
the frame X of the motor in such a position

that the contact-arm R’ will be placed, by the

revolution of the shaft R, in successive con-
tact with the contact-plates »° #°, &e. As the

increasing currents in the main line cause the
motor-shaft ¢ to revolve in the direction indi-
cated by the arrow, the shaft R will also be
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‘revolved in the same direction and close the

circuit successively through the respective re-
The positions of the contact-plates
r* 1%, &e., with reference to the arm R aresuch
that the action of the motor under the infiu-
ence of a current of increased strength will
cause a resistance, »’ %, &e., of a glven gquan-
tity to be replaced by one of less quantity.
The strength of the current traversing the neu-
tralizing-circuit will thereupon be increased,
and the intensity of the field of force decreased

‘proportionately. -

The relations of the resistances to cach other
and to the electric devices may be variously

adapted to the circumstancesunder which the

generator is to be employed. Thus, 1f fifty
electric lamps, for instance, are to be included
in eircuit with the generator, I prefer to em-
ploy forty-eight contact-points, each succeed-
ing one being connected with the neutralizing-

coils through an artificial resistance ditfering

from the preceding by an amount proportion-
ate to the resistance of one lamp. If, there-
fore, the switch-arm R’ normally be in a posi-

tion to leave the neutralizing-circuit open, and
the full number of lamps be included 1n cir-

cuit, the entire current will traverse the coils
b of the field - magnets and also the electro-
magnets of the motor. The latter is, however,
so adjusted that it will remain inactive so long

~ as the resistance offered by the fifty lamps is

35
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in circait. 'When, however, one ortwo lamps,

for instance, are cut out of eircuit, the strength

of the current will be increased sufticiently to
actuate the motor, and thus cause the switch-
arm R’ to be moved to the first contact-point,
»'.  This movement will closethe neutralizing-
circuit through a resistance of sufficient mag-

nitude to allow only so much current to trav-

erse the neutralizing - coils b’ as is required

to reduce the strength of the field of force,
and consequently the electro-motive force of
the current generated in the armature suffi-
ciently to compensate for the decrease in the
resistance of the main cirenit. The motor will
remain in this positionsolongasthe resistance
of the main ecircuit remains proportionate to

‘the remaining forty-eight orforty-nine lamps,

the strength of current being insufiicientto op-
erate the motor in opposition to the increased
retractile foree which is now exerted upon the
shaft R, in a manner hereinafter to be de-

seribed. 'When, however, one or more addi-

tional lamps are cut out of circuif, the resist-
ance of the main circuit will be decreased and
the strength of current increased suificiently
to again actuate the motor Z, and cause the
shaft R to be further rotated in the direction
indicated by the arrow. The neutralizing-
circuit will therenpon be closed through a re-

sistance sufficiently less than the preceding
one to compensate for the decrease in the re-

sistance of the main circuit, thereby decreas-

ing the strength of the current generated.

The same method of operation is continued
throughout the series, the strengths of the

currents traversing the two opposing systems | the extensionsv’and +*, The extensions v and

|

of coils b and ' becoming more nearly equal
at each reduction in the resistance of the ex-
ternal circuit.
circuit. the resistance of the external and the
neutralizing circuits will be approximately
equal.

- The intensity of the field of force is, as here-
tofore stated, varied by changes 1n the mag-
netization of the field-magnets,and accordingly
the positions of the arcs of the revolution of
the armature within which it is expedient that
the successive coils should remain in connec-
tion with the external circuit, for the purpose
of obtaining a current of the greatest volume,
must also be varied; hence 16 becomes essen-
tial to readjust the positions of the commuta-
tor-brushes for every change inthe strength of
the currenttraversing the neutralizing-cireuit.
The means whereby I accomplish this result
consist in combining, with the motor 7, before
referred to, the device, hereinafter described,
for moving the eommutator-brushes forward
or backward upon the peripheries of their re-

spective cominutator-sections.

When the motor Z is set in motion,either by
an increase or decrease in the normal strength
of the current traversing its coils, 1t turns a
shaft, ¢,.carrying an endless screw or worm,
Q’, ab its extremity, in one direction or the
other. This motion is communicated to the
commutator-brushes by means of a toothed
segment, T, with which the worm Q' engages.
The segment T is attached to two arms, ¢ and
t*, which are supported by and turned upon a
stud or pivot, , on the standard ', ata point
in line with the axis of the commutator-sec-
tions K. Theextremity of thearmt issecured
to a plate, v, of dry wood or other non-con-
ducting material, which extends beneath the
commutator-brushes M, parallel with the axis
of the commutator. The arm ?#* 18 likewlse
secured to a strip, v, extending upon the op-
posite side of the commutator, beneath the
brushes N. The opposite extremities of the
strips «' and «* are respectively attached to

the extremities of two arms, ?* and ¢, corre-
sponding to the arm ¢ and #*, and constructed

to revolve upon a collar, T° surrounding the
commutator-shaft I'. Thus the two strips o
and u?, together with the arms #, ¢?, %, and
constitute a rectangular frame, U, movable
upon an axis coincident with the axis of the
commutator -shaft, the angular position of
which frame is controlled by the worm S and

motor Z.

The position of the frame U is made to gov-
ern the positions of the commutator-brushes M
and N by means of a series of semicircular
rockers, V, upon the opposite extremities of

 whieh the respective sets of commutator-

brushes M and N are carried. One of these
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circular segment, v, concentric with the com.-
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v* are respectively insulated from the section |

v by intervening blocks, +° and »*. The semi-
circular rockers V are each movably supported
by means of three small wheels, 2°, within the
grooves formed in the peripheries of which
the edge of the rocker is constructed to move.
Thewheelsv’are each mounted upon a suitable
arber, ¢°, projecting from a standard, V°, se-
cured to the base F of the machine. One
wheel engages the inner edge of each rocker
V, and the remaining two support the same
upon the lower or outer edge. The rockers V
are further supported at their respective ends
by grooved guide-wheels v", similar in their
construction to the wheels 2°, and carried in
suitable brackets, ¢*, extending from the non-
conduecting bars « and /. ' '
Bach of the rockers 'V is adjustably united to
the frame U through the medium of a lever,
W, secured to the extremity +/, and a spring-
lever, w', constructed to engage a ratchet, w,
consisting of a notched segment of a cirele se-
cured to the plate «' of the frame U. Each
spring - lever ' carries a dog, w? which en-
gages in the notches upon the periphery of the
By means of this dog and ratchet
the angular position of each rocker V with
reference to the frame U may be manually ad-

justed. -

To further facilitate the adjustment of the
individual commutator- brushes M and N, I
prefer to attach each brush to the extremity
v' or v* of its corresponding rocker, V, by
means of an adjustable clamp, S, to which they
are secured by suifable set-screws, s. The
clamps S each form a part of a disk, s, and are
mounted by means of astud, s*, projecting from

the disk through the enlarged end s of the:

rocker V. The stud s' constitutes an arbor
upon which the clamp may be revolved in
elther direction. An endless screw or worm,
s’y carried in fixed bearings formed in two
lugs, §° and §', extending from the disk s, en-
gages a serrated segment of the periphery of
the extension s of the rocker V. By turning

- the worm &’ in one direction or the other, the

50

disk ' and clamp holding the brush may be
revolved correspondingly, thereby causing the
particular commutator-brush supported there-
by to press with more or less force against the
periphery of its corresponding commutator-
section. | |

The form of motor which I prefer to employ
for actuating the contact-arm R’and worm @/,
and thus regulating the strength of current
In the neutralizing-circuit and the positions

- of the commutator-brushes M and N, is illus-

60

trated in Figs. 1 and 8. 1Its essential con-
struction is similar to that described in a pat-

ent 1ssued to me on May 29, 1877, No0.191,478;

but it differs therefrom in certain details.
Within a frame, X, are placed four electro-
magnets, X', which are preferably arranged
In pairs, the cores of the two pairs being
placed at an angle of about ninety degrees.
Between the electro-magnets of each pair ex-
tends a lever, X* supported upon an arbor,

X%, which has its bearingsin the frame X, At
one end of each of the levers X* are two arms,
z, extending therefrom in opposite directions
and supporting the armatures &’ of the corre-
sponding electro-magnets. The armatures 2
each consist of an electro-magnet included in
the same circuit with its corresponding elec-
tro-magnet, and so wound that a current trav-
ersing both the electro-magnet and armature
simultaneously will produce magnetism of op-
posite polarity in their confronting poles. The
armatures «” are placed at a sufficient distance
from the polesof their respective clectro-mag-
nets to permit the supporting-lever X* to be
vibrated upon their arbors X? under the influ-

ence of the successive magnetizations and de-

magnetizations of the same.

The extremities of the levers X*, which are
remote from the armature 2, are forked, as
shown at 2°. The prongs of these forks em-
brace a crank, 2’, which forms a part of the
horizontal shaft ¢, upon oneextremity of which
18 carried the worm Q). If anelectric current
be caused to traverse the variouns electro-mag-
nets X'inthe proper succession, the armatures
&' will be caused to oscillate, thereby commu-
nicating a vibratory movement to the forked
ends of the levers X*. This vibratory move-
ment will be converted into a rotary motion

of the crank #’, in a manner well understood.
?

For the purpose of closing a circuit through
the electro-magnets X" at the proper intervals
and in the required succession, I provide a
commutator, X* rigidly supported upon the
frame X, but insulated therefrom. The pe-
riphery of the commutator is divided into four
segments, against which presses a contact-
brush, #°, rigidly attached by clamp z*to the
shaft ¢, and 1n electrical connection therewith
through the frame X. The successive seg-
ments of the commutator X*are in electrical
connection through the conductors 7/, Z*
7', and Z', respectively, with the alternate
electro-magnets X, -

The electric motor Z is, as before stated,
preferably included in the main circuit of the
generator, which enters the motor at a point,
x’, of the frame X, and leaves by conductor 27,
passing to binding-post O°.

Thetendency of any electrie current travers-
ing the shunt-circuit will be to actuate the
motor and rotate the shaft 2’ in the direction
Indicated by the arrow.

For the purposeof controlling and graduat-
Ing the motion of the shaft R, I provide a
counterpoise, R°, acting in opposition to the
motor. The weight R° issuspended by a cord,
2', from one extremity of a grooved cam, z°
adjustably secured toa shaft, R, by aset-screw.
The shaft I} 1s connected with the motor-shaft
¢ through a train of gear-wheels, 2". The
wheels #” are arranged to rotate the shaft R,
and therefore thecam 2° in the direction indi-
cated by thearrow when the motor is actuated
by increases of current. The point of sus-
pension of the weight 2° will thereby be car-

i ried farther from the center of the shaft Rand
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itsleverage thereon proportionately inereased.
It is evident thus that the longer the motor Z

continues to operate under the influenceof the

current traversing theshunt-circuit the greater
will be the strength of current required to
actuate it in opposition to the counterpoise.
When the current traversing the main circult
is of thenormal or standard strength, the mo-
tor will-remain at rest.

From the above description it will be seen
that the motor simultaneously and automatie-
ally performs two functions—namely, first,that
of adjusting the commutator-brushes to suit

the intensity of the magnetic field, and, sec-

5
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-ondly, that of re-establishing the standard or
normal strength of field when for any reason
1t 1s distarbed. |
- I elaim as my invention—
1. The combination, substantially as herein-
before set forth, of a bobbin, a hollow core of
rectangular cross-section curved in the direc-
tion of its length in conformity with the cy-
lindrical field-chamber in which it revolves,
and longitudinal girders to which the ends of
said core are attached. -
2. The combination, substantially as herein-
before set forth, of a bobbin, a hollow core of

longitudinal cross-sectioncurvedinconformity

with the eylindrical field inwhich 1t revolves,
tongues upon either end of said core, and lon-
gitudinal girdersfor supportingsaid core, pro-
vided with openings to receive said tongues.
3. The combination, substantially as herein-
before set forth, of bobbins arranged in longi-
tudinal series, the curved hollow cores of rect-

~angular cross-section and provided with the
~ end tongues, longitudinal girders on each side
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of the series of cores and extending the entire

‘length of said series, and asuccession of open-

ings in said girders forrecelving sald tongues.

4. A hollow core provided with open ends
and end tongues and the frame-work of an
armature provided with openings to receive
said tongues. '

5. The combination, substantially as herein-
before set forth, of two longitudinal girders,
the bobbins arranged in longitudinal series
between said girders, and a plate of soft iron
placed beneath sald longitudinal series and
extending its entire length for the purpose of
enhancing the inductive action of said bob-
bins. |

6. Thecombination, substantially as herein-

‘before set forth, of longitudinal girders pro-

vided with tongues at either end, plates of
soft iron underlying the longitudinal spaces be-
tween said girders, also provided with tongues

“at either end, and end disks provided with re-

cesses for receiving the tongues of said girders
and underlying plates. |

7. The combination, substantially as herein-
before set forth, of the horizontal shaft, the
‘end plates provided with recesses, the longi-
tudinal girders, and the underlying magnetiz-

5 ing-plates fitted into said recesses, the cores

held in place by said girders, and the systems
of transverse braces, the whole constituting

I the skeleton frame-work of the armature of a

dynamo-electric machine.

S. Inan electric generator, the combination, -

substantially as hereinbefore set forth, of one
or more field-magnets, two or more series of
armature-coils, the inner terminal of each of
which coils is electrically connected with the
inner terminal of the diametrically-opposite
coil, a commutator for each series of coils,

rents-generated in each series of coils inde-

pendently, and means, substantially such as

described, for electrically connecting each pair
of brushes to separate conductors or to a com-
mon conductor. p

9. Inan electric generator, the combination,

substantially as hereinbefore set forth, of the

series of commutators, the series of commu-
tator-brushes, the independent rockers sup-
porting said brushes, and the longitudinal
supports to which said rockers are independ-
ently and adjustably attached.

10. The combination, substantially as here-

inbefore set forth, of a commutator, two or

more commutator-brushes pressing upon the
surface of said commutator, means for inde-
pendently adjusting the angular positions of
said commutator - brushes, and mechanism,

substantially such as described, for automatie--

ally changing the angular adjustment of all of
said brushes simultaneously.

11. In an electric generator, the combina-
tion, substantially as hereinbefore set forth,
of an armature, a series of commutator-seg-
ments, a series of commutator-brushes, and an
adjustable frame for supporting said brushes,
consisting of a series of rockers carrying at

their respective extremities adjustable clamps.

for supporting the brushes, and two longitudi-
nal non-conduecting bars, to which each of said
rockers are adjustably attached.

12. The combination, substantiaily as here-
inbefore set forth, of a shaft, two or more an-
pular series of coils of insulated wire placed

longitudinally upon said shaft, the inner ends

of the diametrically-opposite coils of said se-
ries being connected, a commutator having a
series of conducting contact-segments for each
series of coils, to the diametrically-opposite
segments of each of which commutator-sec-
tions the outer terminal of each of the corre-
sponding coils of insulated wire are connected,
two commutator-brushes resting upon the sur-
face of each commutator-section and simulfa-

‘neously electrically connecting the outer ter-

minals of the opposite coils of two or more of
the series with an external circuit.

13. The combination, substantially as here-
inbefore seb forth, of an armature having one
or more longitudinal series of coils, the inner
terminals of diametrically-opposite coils be-
ing joined, a commutator divided into two
divisions, each embracing a series of contact-
segments, respectively corresponding to each
coil, opposite segments in both divisions be-
ing connected to the remaining terminals of
said coils, and brushes for connecting the seg-
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ments in one division at times to the line-con-
ductor, and brushes for connecting the seg-
ments in the other division with each other
when not connected to line.

14. The combination, substantially as here-
inbefore set forth, of an armature, a commu-
tator divided into two divisions, one division
forcollecting and transmitting to line the avail-
able currents generated in the several work-
ing-cireuits of said armature, and the remain-
g division for successively short-cireuniting
sald working-circuits when generating currents
of unavailable strength, brushes applied tosaid
short-circuiting ivision, an electric cirenit
connecting said brushes, and an adjustable re-
sistance in said electric circuit.

15. The combination, substantialiyas here-
inbefore set forth, of one or more field-mag-

nets, each constructed with a magnetizing and ;

neutralizing coil,an armature constructed with
two or more annular series of inductive coils,
a commutator having an independent segment
for each of said coils, commutator-brushes for
collecting the currents from each annular se-

ries of inductive coils independently, means for :

connecting said brushes in pairs or in series,
an external cireuit connected with one or more
pairs of said brushes, a branch conductor in-

359,894

16. The combination, substantially as here-
inbefore set forth, of the field-magnets of an
electric generator, each constructed with a
magnetizing and an equal and opposing or
neutralizing coil,an armature revolving within
the field of said magnets, the external circuit
of said generator, a branch circnit including
the neutralizing-coils of said ficld-magnets, a
graduated artificial resistance included in said
branch circuit, an electric motor operated by
and responding to the changesin the strength
of the currents traversing said external circuit,
and a device simultaneously actuated by said

motor for adjusting the positionof the commu-

tator-brushes of said generator.

17. The combination, substantially as here-
inbefore set forth, in a dynamo-electric gener-
ator, with the field-magnet helices, of a sys-
tem of generating-coils arranged in different
series,1ndependent commutators receiving the
currents from the different series, commuta-
tor-brushes applied thereto, and switches ap-
plied to the commutator-brushes, whereby one
or more of the series of coils may be connected
in cireuit with the field-magnet helices, while
the remalning coils are connected in cireuit
with the external eircuit.

In testimony whereof I have hereunto sub-

~cluding in its circuit the neutralizing-coils of | seribed my name this ¢ h day of November,
the field-magnets, and an electric motor actu-
ated In response to the variations in the
strength of the current traversing said exter-
nal circuit to control the strength of the cur-
rent traversing the said branch cirenit,

_.3({)

A, D, 1882.
ROBERT J. SHEEHY.
Withesses:
DANIEL W. EDGECOMB,
MILLER C. EARL.
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