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UNITED STATES

PaTENT OFFICE.

THOMAS A. EDISON, OF MENLO PARK, NEW JERSEY, ASSIGNOR TO THE
EDISON ELECTRIC LIGHT COMPANY, OF NEW YORK, N. Y.

DYNAMO OR MAGNETO ELECTRIC MACHINE.

SPECIFICATION forming part of Letters Patent No. 264,647, dated September 19, 1882,

Application filed October 4, 1881.

To all whom it may concern :

Be it known that 1, THoMAs A. EDISON, of
Menlo Park, in the county of Middlesex and
State of New Jersey, haveinvented a new and
usefal lmprovement in Dynamo or Magueto
Electrie ‘Machines, (Case No. 347;) and I do
Lereby declare that the following is a full and
exact deseription of the same, reference being
had to the accompanying drawings, and to the
letters of reference marked thereon.

The object I have in view is to produce such

.improvements upon my dynamo or inagneto
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electric machine wherein are employed induet-
ive bars running lengthwise of the armature
and connected at their ends by disks that a
better connection between the euds of the bars
and the disks will be formed, so as to prevent
heating at those points; the connections be-
tween the disks and the commutator-bars will
have a larger conducting area and be more
rigid than in construections previously em-
ployed by me, in order to prevent the heating
of such connections, and also to prevent their
breakage by abrasion; the contacts of bars
and rods with disks will be reduced in resist-
ance and preévented from oxidizing; the cop-
per disks for connecting the ends of the bars
will be located outside of the field of force, or
nearly so, and will not be heated by the circu-
lation of carrents induced in them when the
circuit is open at the commutator by move-
ment in the magnetic field ; means will be
provided for preventing electrical creeping be-

* . tween the edges of the copper disks; and,
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finally, the copper inductive bars will be so
insulated that the insulation cannot be pierced
by electricity, and at the same time the heat
will be conducted off and not allowed to accu-
mulate in the bars.

In my dynamo or magueto electric machines
the copper bars are connected at their ends to
bars or lugs on copper disks insulated from
each other, which bars are arranged in a spiral
line extending twice, or nearly so, around the
circumference of the cylinder formed by the
disks at each end of the armature. Hereto-
fore 1 have made these ears of the same size
as the unenlarged ends of the copper bars and
have separated them the width of the bar,
every alternate bar passing between two ears
of the first line to an ear of the second line.
By my presentinvention theseearsare widened
50 as to close up the spaces between them, and

(No model.)

the copper bars are provided with T-shaped
ends, which are secured to said ears. The al-
ternate bars are curved outwardly so as to pass
over the first line of ears, and inwardly again

"to make connection with ears of the second

line. - This construction provides a larger con-
tact between the bars and disks. To lessen
the resistanceof thiscontact and prevent oxid-
ation I plate the surfaces with gold or sil-
ver, or amalgamate them with mercury; or [

‘may first plate with silver and then amalga-

mate the surfaces. It is desirable to do this
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because the resistance of a contact between .

two copper surfaces is very great to begin
with, and as such surfaces are very liable to
oxidation such resistance will continually be-
come greater. A gold, silver, or mercury con-
tact, however, is one of low resistance, oxid-
izes less rapidly, and is less susceptible to
outside influences, gold being especially pref-
erable for these reasons to the other metals
mentioned. In addition, to give strength and
a large conducting area, I use washers, which
are placed on the outside of the ears, and are
secured by the same bolts that pass throngh
the ears and the ends of bars. The broadened
or T-shaped bars could also be used in the ar-
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matare shown in my Patent No. 242,898, of

June 14, 1881, in which the ends of the bars
are secured in notches at the ends of radial
plates, or in other armatares having connect-
ing-plates, the term * plate” being intended
to include both entire disks and segmental or
radial plates. :

For commutator-conneetions I dispense with
the tongues heretofore nsed by me, and ex-
tending from the open centers of disks to the
commutator-bars, and employ instead thereof
exterior rods, which have the same, or nearly
the same, conducting area as the inductive
bars. Theserodshave T-shapedends,and are
secured to alternate ears of the disks by the
same bolts that secure theinductive bars there-
to.
each disk of great strength and low resistance.
The rods that are secared to ears of the inner
line are curved outwardly to avoid the ears
of the second line. The surface-contacts of
these rods and the ears are also plated with
gold or silver or amalgamated, or plated with
gilver and then amalgamated.

To secure the benefits of locating the copper

| disks outside of the field of force, or nearly so,

This gives one commutator-connection for
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I place thimbles upon the bolis which secure
the disks tothe armature-core, which thimbles
are situated between tlie core and disks and
separate the disks a certain distance from the
core. . Since:the polar exteusions: of the exeit:
ing magnet or magnets terminate at the ends
of the armature-core, the copper disks will be
wholly outside of such polar extensions, and
consequently outside of the magnetic field, or
nearly so.: An:air-space is also formed be-
tween each end of the armature-core and the
disks by this construction, through which

space air: circulates and serves to eonduct off

heat generated in the parts.

To prevent electrical creeping hetween the
edges of the copper disks, such disks are bev-
eled on both sides at their edges, and the paper
sheets which are used to insulate the copper
disks from each other are extended a shortdis-
tance beyond the edgesof the disks,and are
pressed down into the angular spaces formed
by the beveled edges:

For insulating the copper inductive bars I
wrap them with parehment-paper. The parch-
ment-paper I'find is not only a good insulator,
but is also a good conductor of heat, onaccount
of its compactness, and is tough and durable
and otherwise well adapted for' the purpose.

. Ordinary paper or other fibrous material hav-

ing its pores filled with a sizing or varnish,
so as to be a fair conductor of ‘heat, I con-
sider the equivalentof the parchment- paper I
prefer to use in conneetion with: the wrapping
of parchment-paper alayer of :mica, which is
wrapped with the parchment- paper, being
held by the same and prevented from breaking
into pieces and falling from place. Mica is
also a good conductor of heat, as well as being
a good insulator of electricity, and forms with
the holding wrapping of parchment-paper an
exceedingly efficient heat-conducting insula-
tion for the inductive bars, although the parch-
ment-paper may be used without the mica.
The bars may also be japanned orcovered with
rubber, which is afterward vuleanized.

The foregoing will be better understood by
reference to the drawings, in which Figure 1
is a perspective view from the commutator end
of my machine, showing a few of the parts sep-
arated for clear illustration ; Fig. 2, a side ele-
vation of some of the parts at the commutator
end of the armature; and Fig. 3, a side eleva-
tion of the main partsof the machine, the bars
being removed from the armature.

A is the core of the armature.

B B’ are the copper inductive bars, extend-
ing longitudinally along tlie core A, and con-
nected at their ends to copper dlsks C, insu-
lated from each other. The bars B extend
straight to the ears a¢ of the disks, while the
alternate bars B/ are curved over the first line
of ears to ears b of the second line.

D is the commutator, and X represents the
rods, extending from alternate ears to the bars
of the commutator. The econtacts of B and B’
and of B with the ears of disks C are plated
or amalgamated, or both, as before described.
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The thimbles ¢ on bolts ‘d separate the disks
C from the ends of the core A to bring such
disks outside of the polar extensions of the
machine and remove thewn as far as practical
from the effects of the magnetic field. The
copper disks O have double-beveled edges e,
forming angular spaces, into which the pro-
jecting edges of paper sheets f are pressed to
prevent e¢lectrical ereeping between the edges
of disks. _

F is the insnlating wrapping of parchment-
paper, and G the mica.

In Tig. 3, P N represent the polar exten-
sions of the field-magnet of the machine,out-
side of which are the copper disks ©, having
the double spiral line of ears « b.

What I claim is—

1. In an armatare for dynamo or magneto
electrie machines consisting of bars forming
the induetive coils and connecting-plates; the
ecombination, with such plates, of the inductive
bars having enlarged ends for forming coun-
nection therewith, substantially as set torth.

2. In a dynamo or magneto electric ma-
chine, the combination of the disks having a
double spiral line of projecting ears with the
induective bars connected with such ears, the
alternate bars being curved outwardly to avoid
the first line of ears, substantially as set forth.

3. Jn a dynamo or magueto electric ma-
chine having eross connecting disks, the com-
bination,with said disks, of the cutside rods
Lonue(,tmd them with the commutator, sab-
stantially-as set forth.

4. In a dynamo’ or magneto electrlo ma-
chine, the combination of the inductive bars
and the disks having projecting ears with the
outside rods extending from alternate cars
to theé commutator-bars, substantially as set
forth. '

5. In a dynamo or magneto electric ma-
chine, the combination,with the armature-core,
of the cross connecting disks located ountside
of the magnetic field, substantially as set forth.

6, In a dynamo or magneto electric ma-
chine, the combination,with the armature-core,
of the cross connecting disks separated from
the ends of such core, leaving air-spaces and
removing disks from magnetic field, substan-
tially as set; forth.

7. In a dynamo or magneto electric ma-
chine, the cross connecting disks having bev-
eled edges, in combination with intermediate
insulation, substantially as set forth.

8. In a dynamo or magneto electric ma-
chine, the copperinductive bars wrapped with
parchment-paper, substantially as set forth.

9. In a dynamo or magneto electric ma-
chine, the copper inductive bars having an in-
sulation of mica and parchment-paper, sub-

stantially as set forth.

This specification signed and witnessed this
24th day of Auguost, 1881,

THOS. A. EDISON,

‘Witnesses:

Ricop. N. DY=ER,
H. W. SEeLY.
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