4 Sheets—Sheet 1,

E. WESTON.
Dynamo-Electric Machine.

No. 209,532.

Patented Oct. 29, 1878.

s@ \
2\ ///Mﬂ-sﬂuﬁvf
QY —~f .x\\v\ S
ORUAR 3 ////// //ﬁzv
TR RIINN ~Serrrmen )
NN
SRR
AN )/
AR ,,,,”.”, ,
\ .,,:,,”m W
f—

YUY
\ .”’,

HEiih
\N&\\n\“m\vwwxn—
s
N
WL
SR\ G

e H.

AN

N.PETERS, PHOTO-LITHGGRAPHER, WASHINGTON, D. C.




4 Sheets—=Sheet 2.
E. WESTON.

Dynamo-Electric Machine.

No. 209,532. Patented Oct. 29, 1878.

c
]

A J _ |
!
/// Alfa 7 A A A A .z ,
7 ////¢2§ééééé//\\c
77— (= (1=
\\\\\'\\\w\\\‘l\// /\\’//\ E\\\\;\\\E\ﬁ;\\?s\\Z\\//\\// ///%‘:\\\\\\ NN C/
— /7 NNL7 8NN/ NN, NNV LNNL 7NN NN NN 772NN \ —_————

0% ////mwl,,,/”m,”////y/ il e e
- R i,

L ,'4!///r/,//<r\/,/<|¢//|'{/<v//,l/////////” 2
M.Lga:,awss%zsm//»\ §\ —_

2
Z7 - / g
////
_ ]
AR RS, é};\\wm\&mx
AL - %{) . Oldonnme. G sverd/ ToaZrm
Delew . CC »&—W‘
Gow. W it ot i 7

N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D. C.

_




4 Sheets—Sheet 3.

E. WESTON.
Dynamo-Electric Machine.

No. 209,532.

Patented Oct. 29, 1878.

e,

o W,

Pe
Q.

g dnbyy

¥
/
/
¥
¥
=22 !
=7 /
¥
/
R et P 7
- -~ >
’ ~ A —
e — .
G S e g et
~ - P ——
€ e »
/7
/
¥
. ! .
= T = . \
_ e Iy
77 !
’ 1 4
/
. I »
-7 D~/ <
td b et ik SN
e
N s [ragal N
Sreeea e /
— ,
4
/
!
&= = .
s T i ¢
- ¥
vdd I
v
PUE S St P 4
- .

-
.

P
4@7

AN
22(.
A,

¢ oy

e P cintak
D T, F
- T
Iy A \\‘l.v.llvli,vl\i

/

!
P R T /
- T e e - —
Ny e - — e
S e
S e
S el L\
\R
g
‘-
et
Ay

Go. T Ao

AR A«

N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D. C.




. 4 Sheets—Sheet 4.
E. WESTON.

Dynamo-Electric Machine. |
No. 209,532. | Patented Oct. 29, 1878.
Frgure §.

OGNSR,

ﬁar é&((,u 6*20«41&?

oLZ; . /




UNITED STATES

PATENT OFFICEH.

EDWARD WESTON, OF NEWARK, NEW JERSEY, ASSIGNOR TO WIESTON
DYNAMO-ELECTRIC MACHINE COMPANY, O SAME PLACTE.

IMPROVEMENT IN DYNAMO-ELECTRIC MACHINES.

Speeifieation forming part of Le’ftu% Patent No. 209,532, dated Octo])m 20, 1 8783 application filed
Juune 4, 1878.

CASE D.

To all whom it may concern:

Be it known that I, EDWARD WESTON, of
Newark, New Jersey, have invented certain
Improvements in Dynamo-Electric Machines,
of which the following is a specification:

Iy improvements relate to that class of dy-
namo-electric machines in which a system or
systems of coils which longitudinally traverse
an armature rotating in the magnetic field be-
tween the poles of tWO stationary electro-mag-
nets are incladed in eireuit with the coils sur-
rounding the stationary magnets; and my in-
vention consists, first, in providing for the ro-
tating coils a skeleton core, or, in otherwords,
a core the outer portion of which is rendered
discontinuous by a series of deep transverse
grooves and by a longitudinal groove or slit
extendm from one end of the armature to the
other. Instead of making the core of asingle
piece of iron it may be more conveniently con-
structed by mounting upon the armature-shaft
a series of ivon disks, separated from cach other
by intervening collars upon the same shaft.
I use, preferably, a hollow shaft for the arma-
ture, and bore holes radially through the col-
lars mto the shaft for the purpose of provid-
ing a path for the circulation of air from the
hollow shaft into the spaces between thedisks,
from which sueh air is discharged, when the
armature is rotated, through Ihb mterstlces in
the coils which tmvelse 1ts exterior. I also
bore one or more holes through the disks for
the purpose of connecting the air-spaces with
cach cther and with air-chambers established
at the ends of the armatuare, so that air may
be supplied not only through the shaft but
through the openings in the outer walls of the
air-chambers. Thero are two advantages re-
sulting from this mode of constr uctmo the
armature-core First, there is a vigorous CiT-
culationof airthrough the core when thearma-
ture is rotated, whie h tends to keep the ma-
chine eool; mm, secondly, owing to the dis-
continuity of the outer portion of the core,
there is no metallic path completely around
the core in any direction wherein rotary cur-
rents of electrieity can be established by in-
duction,

The second feature of my invention consists

in successively winding upon the armature
two systems of coils, one overlying the other,
cachsystem being wound in diametrically-sepas
rate divisions, and cach division being con-
nected to the nextadjoining division by aloop,
the bight of which is connected to one of the
commutator-strips. The twofree ends of each
system of coils are respectively connected to
the same two diametrically-opposite strips of
the commutator. The two systems of coils are
thus connected with each other as if they
were composed of an endless wire. Inthe ex-
ample of this mode of winding the coils shown
in the drawings, I have wound each system of
coils in four divisions, and I thus have eight
loops for connection with the commutmtm,
which accordingly has eight separately-insu-
lated strips. In effect, two currents, gener-

ated in two parallel Wu'es, are communicated
to the two strips which are in contact with
the brushes, and the whole double system of
coils is constantly employed in the generation
of the current.

It is an incidental feature of this part of my
invention that the loops or wires connecting
the coils with the commutator-strips are all
carried through one of the journals of the
armatuare-shaft, either through a bushing of in-
sulating material inserted in a metallic shoul-
der, or collar upon the armature-shaft.

The third feature of my invention consists
in combining with the machine a condenser,
the opposfce sides of which are connected 1e-
spectively to the two binding-posts, whereby
the variations in the strength of the current
generated by the rotation of the armatureare
compensated for by the charge and discharge
of the condenser.

The accompanying drawings are as follows:

Tigure 1 is anisometrical perspective of the
machine. Fig. 2 is an end view of the arma-
ture-core detached from the machine, Fig. 3
is a central longitudinal section of the arma-
ture-core. TFig, 4 is a transverse section of
the armature through the line # # on Fig. 3.
TFigs. 5 and 6 are dmpmms for illustrating
the mode of winding the double system of
armature-coils. Tig. 7 is a transverse section
of that one of the armature-journals through
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which the connectirg-wires pass from the-coils’
Fig. 8 is an iso-.

to the commutator-strips.
metrical perspective of the commutator, also
showing the journal of insulating material,
through which armature-connections are made.

The machine, in its general appearance, re-
sembles that described in my application for a
patent filed December 31,1877, and designated
as “Case A,” the present application being
“(Case D” of the series which I thus commenced
to designate by letter.

This machine consists of a substantial bed-
plate, A, to which are secured the two vertical
cores of the stationary-electro-magnets B Bl

e

The upperards ot these cores are bolted to the |

cross-piece B? and the coils B? are so wound

upon the vertical cores that the laterally-pro-

jecting poles b and b' are of opposite polarities.

Th¢/ inner faces of the poles b and b! are con-

cave, and just clear the periphery of the revolv-
~"ing armature.

The poles, it will be seen, are each provided
with a series of parallel slots, % the object of
these slots being to provide passages for the
escape of air drawn into the rotating armature
through the holes in its ends and ejected there-
from through the interstices in the coils trav-
ersing its exterior.

The armature-core C may be made of a sin-
gle piece of metal, or it may be built up of sepa-
rate pieces, as shown in longitudinal section in
Fig. 3. In the latter case the core consists of
two end pieces, ¢ ¢, centrally mounted upon a
preferably hollow shaft, C'. Between the two
end pieces, and centrally mounted upon the
same shaft, are a series of disks, D, which are
separated from each other by the collars d.
The end pieces, collars, and disks are clamped
together by means of the nuts E K, which re-
spectively engage screw-threads on the pro-
jecting portions of the shaft, and the heads,
disks, and ends may be keyed together by
means of the key-pin e. .

It will be seen that holes I are bored ra-
dially through the collars d into the hollow
shaft (Y, so that air drawn into the hollow shaft
when thearmatureisrotated maybedischarged
therefrom into the spaces f between the disks.

Several holes, G, extending longitudinally
through the core, are bored through the end

. pieces and the disks, The ounter ends of the
core are recessed to form the air-chambers
g 9. The outer walls of these chambers are
formed by the flanged tubes ¢'¢'. Theflanged
tubes ¢! are made larger than the shaft C/,
and an annular opening, ¢? is thus provided,
throungh which air may be drawn into the cham-
ber g, and thence through the longitudinal
holes. G into the spaces between the disks.

The object of the flanged tubes g' is to spread
the coils where they pass over the ends of the
core, and thus keep them clear of the shatt C/
and provide the annular opening ¢* for the
passage of air into the air-chambers g. The
end pieces ¢ of the core and the disks are
provided with the polar extensions H, which
separate the divisions of the coil from each

other, and thus leave spaces between the coils -
for the escape of air from the recesses in the
core. :

My core is longitudinally bisected by the
slit 4, for the purpose of preventing the estab-
lishment by induction of rotary currents in the
disks or in the end pieces.

It will be seen that the armature-core is di-
vided into eight sections, and is therefore
adapted to carry four diametrically-separate -
divisions of coils. ’ .

-In my invention the coils on the armature
are practically composed of an endless wire;
but they may be most conveniently consid-
ered and described as two similar systems of
coils, the free ends of which are connected
with each other. Fig. 5 is a diagram repre-
senting these coils as they would appear if .
their free ends were disconnected from each
other and if the coils were detached from the
core and laid alongside of each other upon a
flat surface. One system of coils is repre-
sented by the full lines, and the other system
by the dotted lines. The heavy black lines J
J1 J2 J3, within the groups of coils, are arbi-
trary representations of the core. Fig. 6 is
an arbitrary representation of the end of the

| armature, showing the relative positions of

the several divisions of the coils, and also
showing (the loops for connection with the
commutator.

Similar letters of reference used in Figs. 5
and 6 indicate certain.like parts which ap-
pear in both figures.

In tracing the mode of winding it will be
convenient to start from the top of Iig. 5, at.
the free end I of one system of coils. - From
this point the wire traverses the core longi-
tudinally, in, for example, a vertical plane,
which may be represented by the vertical lines
jon Fig. 6. Having made the desired num-
ber of turns on this division of the core a long
loop, U, is left for connection with one of the-
commutator-strips, and the wire is then wound
upon the next adjoining division of the core
in a plane at an angle of forty-five degrees,
as represented by the lines j'. Having com-
pleted the number of turns on this angle I
then form the loop %, and proceed to wind the
wire longitudinally around the core in the
horizontal plane represented by the lines 2. 1
then form the loop P, and carry the wire around
the next division of the core on the reverse
angle of forty-five degrees, as represented by
thelines 5% After having completed the num-
ber of turns- around this division of the core
I bring out the free end I*, which is then to
be connected with the free end m of the other
system of coils, or, in other words, connected
to that strip of the commutator with which
the free end m is connected.

To trace the course of the other system of
coils, commence near the top of Fig. 5, at m,

-whence the wire proceeds, as indicated by the

dotted line, overlapping the vertical division
of the first system of coils, and after having
made the proper number of turns forming the
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loop ml, from which the wire is carried to the
next division, and is there wound longitudi-
nally, overlapping the division of the first eoil,
whichiswoundonanangleof forty-five degrees.
The loop n? isthen formed, and the wire is car-
ried to the next division, whereit is woundina
horizontal plane, overlapping the first coil,
and is then brought out to form the loop m?,
from whieh it is earried around the last divi-
sion of the first coil—that is, in a planc at a
reverse angle of forty-five degrees, and the free
end mt is carried cut and connected with the
free end 1 of the first system of coils, or, in
other words, is connected with that strip of the
commutator with which the free end ! is con-
nected. '

Tach Ioop is connected with a separate strip
of the commutator, the loop of each division
of the first system of coils being connected
with the commutator-strip, which is diametri-
cally opposite to the strip which is connected
with the loop of the overlapping coil of the
same division. Tor example, the loop I is
conneeted with the commutator-strip dia-
metrically opposite the strip withh which the
loop m!is connected, and so on. Assuming
one of the brushes to be in contact with that
strip of the commutator with which the loop
I'is connected, and the othier brush to bein con-
tact with the strip diametrically opposite with
which the loop m!is connected, and assuming
that the Ioop & is positive and the loop m!is
negative, the direction of the currents simnl-
tancously generated in the coil is indieated by
the arrow-heads, from whieh it will be seen
that two currents, stavting from the loop ¥, di-
verge and pass in opposite directions through
the double system of coils and meet in the
Toop !, Ly which they are conveyed to the
commutator-strip immediately opposite that
with which the lcop [' is connected,

It will thus bo seen that the whole of the
double system of coils is utilized for the pro-
Auetion of cach electrical impulse collected by
the brushes,

My conunutato:

with eight separately-insu-
lated strips, n, and the divisions o/ between the
strips, instead of heing parallel with the axis
of the commutator, as usual, are slightly in-
or are spiral. There is there-
fore nc b in the circuit as the commauta-
tor revolves, becanse the brushes, before they
lose contact with one strip, acquire contact
with the next following strip; and this ar-
rangement of the commutator with reference
to the brushes, and in connection with arma-
ture-coils wound in the peculiar mode de-
seribed, vesults in the production, by my ma-
chine, ot a countinuous current.

The continuity of the current results from
the fact that when, for example, the positive
brush is in contact with the two loops It and
2, and the negative brush is in contact with
the two loops mb and m? the diagonal divis-
ions j* of the eoils are alone short-circuited,

the other divisions remaining more or less act-
ive in the generation of the current.

The bearings for the shaft €/ are formed in
the cross-pieces O O/, and the jomnal P at the
commutator end of the shaft is made suffi-
ciently large for the insertion of cight tubes
of insulating material, p, to coutain the loops
which connect the several strips of the com-
mutator with the armature-coils.

At some convenient point on the machine,
usually between the binding-posts, I arrange
the condenser I3, the opposite sides of which
are connected respeetively to the two binding-
posts by the wires » 47,

I do not deem any special deseription of the
condenser necessary, as such forms of appa-
ratus are well known and in eommon use for
various purposes.

In machines of the class to which mine be-
longs there is some diminution in the strength
of the current, due to the cutting out or short-
cireuiting of one division of the coils at the
instant when the brushes are in contact with
two adjoining strips of the commutator. The
condenser, charged by the current at its high-
est strength, Is partially discharged when
there is a diminution in the strength of the
current, and its discharge thus tends to equal-
ize the strength of the current in the operative
part of the circuit. )

I claim as my invention in & dynamo-clee-
trie machine—

1. An armature-core having formed in it a
scries of recesses extending inward from its
periphery, in combination with holes extond-
ing longitudinally through the core from one
end to the other, substantially as and for the
purposes set forth.

2. An armatuve-core composed of & series
of short eylinders or disks mounted at inter-
rals upon a common shaft and bisected from
their peripheries to a line near their centers,
substantially as and for the purpose set forth.

3. An armature-core composed of a series
of disks separated from each other Ly collars,
substantially as deseribed, and mounted upon
a hollow shaft, and provided with holes bored
radially through the shaft and the collars for
allowing air to be drawn through the shats
and discharged inte the spaces between the
disks when the armature is rotated, substan-
tially as and for the purpose set forth.

4.- An armatare, substantially such as de-
seribed, provided at its ends with the ah-
chambers , theouter wallsof which areformed
by the flanged tubes ¢! provided with openings,
substantially as shown, for the admission of
air into such air-chambers and its discharge
through the end picces ¢ into the spaces be-
tween the disks, substantially as and for the
purpose set forth. ‘

5. An armature wound with a double sys-
tem of coils in diametrically-separate divisions,
such divisions being looped together and the
loops connected with the commutator-strips,
substantially as shown and described.,
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6. A double system of armature-coils wound
and connected substantially as shown and de-
scribed, in combination with a commutator
composed of separately-insulated strips di-
vided from each other on lines at an angle to
the axis of the commutator-shaft, and two
brushes, each adapted to hold contact with
one strip until after it has acquired contact with
the next adjoining strip, substantially as and
for the purposes set forth.

7. A rotating armature having a recessed
core with openings in its ends and in its pe-
riphery, in combination with the slots 4%in the
poles of the stationary magnets, substantially
as and for the purpose described.

8. Independently-insulated wires or loops
connecting the armature-coils with the com-

mutator-strips, camed through the journal of
the commutator-shaft, and insulated therefrom,
substantially as deqcrlbed

9. An armature-core provided withthe polar
extensions H, substantially as described.

10. A dynamo electric machive, substan-
tially such as described, in combination with
a condenser, the opposu;e sides of which are
connected respectively with the two binding-
posts, with- which the -operative part of the
circnit is connected, substantially as and- for
the purpose set forth.

EDWARD WESTON.

Witnesses:
M. L. ADAMS,
E. H. WILLIAMS. -




