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UNITED STATES

PATENT OFFICE.

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

!MPROVEMENT IN DYNAMO=-ELECTRIC MACHINES.

Speeilieation forming part of Letters Patent No. 209,382, dated Obt(}]JPT ‘)9 1 878 applmatmn {iled
June 4, 1878.

CASE D.

To all whom it may concern :

B¢ 16 known that 1, KDWARD WESTON, of
Newarlk, New Jersey, have invented certain
Improvements in Dynamo-lilectric Machines,
of whicn the following is a specification :

My improvements 1elate to that class of dy-
namo-electric machines in which a sysfem or
systems of colls which longitudinally traverse
an armature rotating in the magnetic ield be-
tween the poles of £Ww0 stationary electro-mag-
nets are inceluded 1n cireult with the coils sur-
rounding the stationary magnets; and my in-
vention conslsts irst, 1 providing for the ro-
tating coils a shelemn core, or, 1in otherwords,
a core the outer portion of Which is rendered
discontinuous by a series of deep fransverse
arooves and by a longitudinal groove or slit
extendmw from one end of the armature to the
other. Instead of making the core of asingle
picce of 1ron it may be more conveniently con-
structed by mounting upon the armature-shatt
a4 series of iron disks, separated irom cachother
by mtervening coilars upon the same shait.
1 use, preferably, a hollow shaft for the arma-
ture, and bore holes radially through the col-
lars into the shatt for the purpose of provid-
ing & path for the circulation of air from the
bollow shaft into the spaces between the disks,
from which sueh air is discharged, when the
armature 18 rotated, through the interstices in
the colls whieh traverse its exterior., 1 also
bore one or more holes through the disks for
the purpose of connecting the alr-spaces with
cach other and with air- clnmbers established
at the ends of the armature, so that air may
be supplied not only through the shait but
through the openings in the outer walls of the
air-chambers., There are two advantages re-
sulting irom this mode of constructing the
armature-core: First, there is a vigorous eir-
culation ol alrthrough the core when thearma-
ture 1s rotated, w hl“h tends to keep the ma-
chine cool; mm, secondly, owing to the dis-
continuity of the outer pomion of the core,
there 1s no metallie path completely around
the core in any direction wherein rotary cur-
rents of electrieity can be estabplished Dy 1n-
duetion. |

The second feature of my mvention consists

1n successively winding upon the armature

two systems of coils, one overlying the other,

cach system being wound 1n diametrically-sepa-

rate divisions, ::1,11(1 each division being con-
nected to the ne\t adjoining division by a loop,
the bight of which is connected to one of the
commumtc}r-strips. The twolree ends of each
system of coils are respectively eonnected to
the same two diametrically-opposite strips of
the commutator., The two systems of eoils are
thius connected with each other as if they
were composed of an endless wire. 1Inthe ex-
ample of this mode of winding the coils shown
in the drawings, I have wound each system of
colls in four divisions, and I thus have eight
loops for connection mth the Gommut“btm,
which accordingly has eight separately-insu-
lated strips. In effect, two currents, geuner-
ated i1 two parallel mres are cmnmunic&ted
to the two strips which :{u‘e in contaet with
the brushes, and the whole double system of
colls 18 constantly employed in the generation
ot the current.

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

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

The accompanying drawings are as follows:

figure 1 18 an isometrical perspective of the
mackine. Fig. 2 1s an end view of the arma-
ture-core thdLLLd from the machine. Fig, 3
is a central longitudinal section of the armas-
ture-core. I1g. 4 1s a transverse section of
the armaturve through the line x # on Fig. 8.
I'igs. 5 and 6 ave dmgmms for ﬂlustl{a,tmg
the mode of winding the double system of
armature-colls. Ifig. 7 1s a transverse section

| of that one of the armature-journals through
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other and thus leave spaces between the coﬂs--f;
for the escape of alr from the recesses in the
core.

My core is longltudmeﬂy bisected by the
slit ¢, for the purpose of preventing the estab-

which the connecting-wires pass from the-coils’
to the commutator-strips.  TFig. 8 is an iso-.
metrical perspective of the commautator, also
showing the journal of insulating material,
through which armature-connections are made.

~"ing armature.

/.

The machine, in its general appearance, re-
sembles that deseribed in my application fora |
patent filed December 31, 1877, and designated
as ‘“Case A,” the present ap plieetien being
¢t 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 sta,tlonewff_.%e'etro magnets B Bl
The upperezasot t these cores are bolted to the

cross-piece B2 and the coils B? are so wound
upon the ver tical cores that the laterally-pro- |
_]eetv'* g poles b and b! are of opposite polarities.
The inner faces of the poles b and b! are con-
cave, and just clear the pempher; of the revolv-

The poles, 1t will be seen, are each provided
with a series of parallel slots, b?, the object of
these slots being to provide paesegee 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 coﬂe trav-
ersing 1ts exterior.

The armature-core C may be made of a sin-
gle piece of metal, oritmay be built up of sepa-
rate pieces, as shown in longitudinal section in

- Fig. 3. Tn the latter case the core consists of |

two end pieces, ¢ ¢, centrally mounted upon a
preferably hollow shaft, /. Between the two
end pieces, and centrelly mounted upon the
sanme ehaft are a series of disks, D, which are
separated fmm each other by the collars d.
The end pieces, collars, and disks are clamped
together by means of the nuts E B, which re-
epeetwely engage screw-threads on the pro-
jecting portions of the shaft, and the heads,
disks, and ends may be keyed tonether bv
means of the key-pin e.

It will be seen that holes If are bored Tra-
dially through the collars d into the hollow
shaft C/,so that air drawn into the hollow shaft
when thearmatureis rotated may bedischarged
therefrom into the spaces f between the disks. |

Several holes, @, extending longitudinally
through the core, are bored through the end
- pieces and the disks. The outer ends of the
core are recessed to form the air-chambers
g ¢g. The outer walls of these chambers are
iermedb the flanged tubes ¢' ¢'. Theflanged
tubes ¢' are made larger then the shaft C"
and an annular opening, ¢°, 1s thus prowded
through which air may be drawn into the cham-
ber ¢, and thence through the longitudinal
Tholes G into the spaces between the dlSkb ]

The object of the langed tubes ¢' 1s to spread
“the coils where they pass over the ends of the
core, and thus keep them clear of the shatt €/
and provide the annular opening g¢° 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

lishment by induction of rotary currents in the
disks or in the end pieces.

It will be seen that the armature-core is d1-
vided into eight sections, and is therefore
adapted to carry four dnmetrleelly -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
w1th each other. TFig. 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 1s repre-
sented by the {full lines, and the other system
by the dotted lines. The heavy black lines J

J! J2 J3, within the groups of coils, are arbi-
trary representatlons of the core. Tig. 6 1s
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 mth the
commutator. | |

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

In tracing the mode of winding 1t will be
convenient to start from the top of I‘1g 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, !, is left for connection with one of the.
cemmutater4strips, and the wire 1s 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 :-.mﬂle I
then form the loop 2, and proceed to Wmd the
wire longitudinallyaround the core 1In the
horizontal plane represented by the lines 5%, 1
then form the loop ¥°, and earry the wire around
the next division of the core on the reverse
angle of forty-five degrees, as represented by
the lines 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 Wlth thh
the free end m 18 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

T
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loop mt, from which the wire is carried to the
next dl‘." ision, and is there wound longitudi-
nally, 0‘?011&]}1}111'{‘} the division of the fivst coll,
W ]11(3._.1 iswoundonanangleolforty-five degrees.
The loop m? isthen formed, and the wire 1s car-
ried to the next division, whereit is wound in a
horizontal plane, overlapping the first coil,
and is then brought out to form the loop wv,
from which it is carried arvound the last divi-
sion of the first coll—that 1s, In a plane at a
reverse angle of forty-five degrees, and the iree
end m! is carried out and connected with the
free end { 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.

Itach Ioop is connected witl a sepfm ate strip
of the commutator, the loop of each division
of the first system of coils being connceted
with the commutator-strip, W Lieh is diametri-
cally opposite to the strip which 1s connected
with the loop of the overlapping coil of the
same division. Ifor example, the loop ' 18
connected with the commutator-strip dia-
metrically opposite the strip with which the
loop m!is connected, and so on. Assuming
one of the brushes to be in contact with tlnt
strip of the commutator with which the loop
{tis connected, and the other brush to be 1n con-
tact with the strip diametrically opposite with
which the loop m!is connected, and assuming
that the loop {18 positive and the loop m! s
negative, the direction of the currents simul-
taneouqlv coenerated in the coil 13 mndicated by
the arrow-heads, from which 16 w iil be secen
that two L‘L‘ill”]lib, starting from the loop ', di-
verge and pass in opposite directions through
the ’1}111)13 system of coils and meeb m the
loop !, by which they ave conveyed to the
mmmuhum m:m} imnediately opposite that
with which the ¢ 1 y IUis eonneeted.

1t will th 18 be seen that the whole of the
double system of ¢oils 1s utilized for the pro-
duction of cach electrical impulse collected by
the brushes.

My commutator I (see Ifig. 8) consists of a
cylinder provided with eight separately-1nsu-
lated strips, », aid the divisions #/ between the
strips, instead of heing parallel with the axis
of the COBE Umi? a5 usual, are slightly in-
clined theretio, or ave spival. Lhere 1s there-
fore no b" -,if; i tLG cimuit as the cominuta-
tor mvolqu because the brushes, betore they
lose ecntact with one strip, acquire contact
with the next following strip; and this ar-
rangement 0*' the comumtfttor with reference
to the brushes, and in connection with arma-
ture-coils w (}uul in the peculiar inode de-
seribed, vesults in the 1}10{1110t101.1, by my ma-
chine, {:nf 2 continuous current.

Tlm contin mtg of the current results from
the fact that when, for example, the positive
brush is in contact with the two loops ' and
I?, and the negative brush is in contact with
the two loops Tt and m?, the diagonal divis-

f’

the cross-pieces O O
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the other divisions remaining more or less act-
ive in the gencration of the current.

The bearings for the shaft €/ are formed in
, and the jonrnal P at the
commutator end of the shaft is made suffi-
ciently large for the insertion of cight tubes
of insulating material, p, to contain the loops
which counect the several strips of the com-
mutator withh the armature-colls.

At some convenient pomnt on the machine,
usually between the bindmg-posts, I arrange
the condenser &3, the opposite sides of which
are connected ’J‘Sp{}(}il?ul} to the two binding-
posts by the wires 7 97,

T do not deem any special deseription of the
condienser necessary, as such forms of appa-
ratus are well known and 1n common use for
Various purposes.

in machines of the class to which mine be-
fongs there 1s some dimination in the strength
of the curre ng, due to the cutting out or short-
circuilbing of (‘me division of the eoils at the
instant when the brashes are in contact with
two adjoining strips of the commutator., The
condenser, charged by the current at its high-
est strength, 1s partially discharged when
there is a diminution in the strength of the
current, and its discharge thus tends to equal-
1z¢e the Eatlﬁilﬂt 101 the @urrent m the operative
part of the ¢ uﬂcmt

1 clalm as my mvention in a dynamo-clee-
fric machine—

1. An armature-core having formed in it a
series of recesses extending inward from its
periphery, 1 eombination with holes extend-
ing longitudinally through the core from ong
end to thie otier, substantially as and for the

puarposes set for th.

2. An armature-core composed of o series

of short eylinders or disks mounted ab inter-
rals upon a commeon shatt and bisected fromn
their peripheries to a line near their centers,
substantially as and for the purpose set torth.

o. Al armature-corve composed of a series
of disks separated from cach other by eollars,
substantially as deseribed, and mounted 11}}011
2 hollow thﬁ:, and provided with holes hored
radially through the shaft and the collars for
allowing air to be drawn through the shaft
and discharged into the spaces between the
disks wlhen the armatare is rotated, substan-
tially as and for the purpose set forth.

4.- An armature, substantially such as de-
seribed, provided at its ends with the air-
chambers (&, the outerwallsof which areformed
by the flanged tubes ¢! provided with openings,
substantially as shown, for the admission o‘r
alr into such air elmmbms and 1ts discharge
through the end picees ¢ info the shaces he-
tween the disks, substantially as and for the
purpose set foiti.

5. An armature wound with a double Sy S-
tem of colls in diametrically-separate divisions,
such divisions being looped together and thb

loops connected with the cmnmumﬂcm -strips,

ions ¢' of the coils are a]orse shmt circuited, | substantially as shown and deseribed.
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6. A double SyStem of armature-coils wound | mutator-strips, carried through the journal of

dnd 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 eentact with
one StI'Ip 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 5% in the
poles of the stationary magnets, substantla,lly
as and for the purpose described.

8. Independently-insulated wires or loeps

connecting the armature-coils with the com- |

the commutator shatt,and msulated therefrom
substantially as deeerlbed

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

10. A dynamo electric machiue, substan-

t tially such as described, in combmatmn with
a condenser, the opposﬂ:e sides of which are

connected respectively with the two binding-
posts, with which the operative part of the
circuit is connected, substantially as and for
the purpose set; forth

DDWARD WDSTON

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