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To all whom it may concern.:

Be 1t known that I, ADDISON G. WATER-
HOUSE, 4 citizen of the United States, and a
remdent of New York, in the county of New
York and State of New York, have invented
certaln new and useful Improvements in Dy-
namo-KElectric Machines, of which the follow
1ng 1s-a specification.

My invention relates to the manner of con-
necting the armature bobbins or sections to
one another and to the ecommutator; and it
consists 1n such a disposition of the commu-
tator-brushes with relation to the neutral
point of an armature section or bobbin, and
such a connection of the several bobbins mak-
ing up a set to one another and to the com-
mutator, that the change of the commuta-
tor-brushes from one segment to another shall

take place, not when the armature sections

or bobbins are passing the neutral line, or

line of reversal of current in the mawnetle
field, but when said bobbins are to either side
of said neutral line and are generating cur-
rent, sald bobbins being. however, so connect-
ed to one another that the currents gencrated
in the several bobbins of the set will oppose
one another at the time the brushes change,
and thus prevent any injurious effects nupon
the commutator. According t0 my arrange-
ment, no bobbin i1s cut out at its neutral point;

but when any bobbinof thesetisat such point
other bobbins of the set are generating useful
aud an effective current from the
bobbins 1s conveyed to the commutator-
brushes. 1t will further be seen from the sub-
joined description that even at the time of
change of current in the whole system or set
of coils connected to the commutator the sys-
tem 18 not disconnected from the brushes, but
18 short-cireuited foran instant asthe brushes
pass the commutator -slot and change {rom
one segment of the commutator. Owing to
the peculiar connections, no injurious eftects
follow the short-civrcuiting of the set, and
when several sets are connected 1n series—
that is, when the brushes of one set are Con-
nected for tension to the brushes of another
occupying a different position on the arma-

ture, so as to generate a strong current while
the current supplied by the first set 18 weak—

| the duration of the short-circuiting may be

considerably prolonged.

The drawing is adiagram of the connections
of the armature sections or bobbins and the
commutator, and illustrates the principles of 3;

the invention, which may be applied to any

ordinary form of dynamo-machine, butishere
shown as applied towhat is knownasa ‘‘ring-
armature.’’

E indicates a ring-armature of ordinary 6
construction, that is supposed to revolve be-
tween north and south curved field-of-force
poles, N S, in the ordinary way.

A B C D indicate four armature sections or
bobbins applied to the armature in the usual 6,
way, and forming together an armature sef; of
bobbins,which may embrace all of the arma-
ture-coils, or a portion only of the same, the
remaining coils comprising, 1n the latter case,
one or more other sets similarly disposed with 7.
relation to one anotherand a commautator, but
having an angular or circumferential dis-
pla,cement with relation to the first set, the
amount of which would obviously depend up-
on the number of sets. If but one other set 7
were employed, alternating with the first, the
displacement of the sets and of the line of
change on the commutator would obviously
be forby -five degrees.

The bobbins A B C D are placed at -equal 8
distances apart around the armature, and are
connected to one another and to the 6wo equal
segments ¢ b of the commutator in the foliow-
ing manner: Let it be supposed, for the sake
of simplicity, that the bobbins are similarly 8

‘wound, or wound in the same direction, pro-

ceeding entively around the armature; then the
inner end of A 18 connected toa commutator-
plate, a, and its outer end to the inner end of
B, the outer end of the latter to the outer end ¢
of D, and the inner end of D to the outer end
of C, the inner end of C being connected to the
plate b of the commutator. Under such ar-
rangement the inner end of every bobbin, in
passing the one pole, will be of one polarity, ¢
say, positive, and its outer end mnegative,
while, in passing the opposite pole, 1ts Inner
end will be negative and its outer positive, So
that, as will be obvious, the currents generated

 in A and B will oppose one another when sald 1
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hobDbins are in opposite fields, and under simi- 1 approach the

lar conditions the currents in bobbins C D will
oppose one another. If said bobbins oceupy
analogous or similar positions, the current
generated by the system and supplied to the
commutator-prushes will be ni/; but if the ar-
mature be revolved and the tension of B and

D rises, while that of A C decreases, current:

will be supplied to the Dbrushes; while, fur-
ther, if A and B are passing in the same field,
and, similarly, Cand D are passing through an
opposite field, the currents of A and B will
assist oneanother and be combined, for tension,
with the currents in C D.

I¥ I indicate the neutral line, or the line on
which, theorctically, the polavity of each ar-
mature bobbin or section reverses, though in

practice such line is shilted in the divection of

the armature, as is well known. .

P M are the two ordinary commutator-
brushes, which may he termed “positive’?
and ““negative,”” respectively, and are so ap-
plied to the commutator that they will shift
from one divisiou {o the other, or pass the neu-
tral llne of said commutator approximately,
when the set of armature bobbins or sections
occupy the position shown with relation to the
neutrat line I If, or the line on which the po-
larity of cach bobbin changes—that is, when
the two upper bobbins, A B, are on opposite
sides of the neufral line, and simlarly placed
with relation thereto, while the two lower bob-
bins have a similar position.

In the position of the parts shown {here

will be a short-cirenit path for the set of ar-

mature-bobbins through the brushes, which
pass irom one segment to the other without
breaking contact; but there will be no flash,

although said hobbing may bein active mag-

netie fields and not near the neutral line I9 17,
as will be obvious from a consideration of the
polarities ol the currents and the conneetions
of the bobbins. Thus, if, as before supposed,
the inner ends of bobbins A and D be POSi-

tive, whilethe innerends of B and Care of th e

opposite polarity, the outer end of A will be
negative, so that it will oppose and neutralize
thecarrentin B.  Similarly, the carrent in D
will neatralize that in C, and, although there
1s a complete circuit through A B D C,no cur-
rent will appear ab the segments « b, Let it
be supposed, however, that the armature turns

~and brings Dhrush M {ull onto ¢, and brush T’

fall onto 6. As the hobbing move B and D
away from the neutral line and A and C to-
ward it, the clectro-motive force of the cur-
rents i the two bobhing that are leaving the

neutral line I’ I will Degin to rise, and the

electro-motive foree of the current in the two
that are approaching the neutral line to 1all;
but the currents in B and D will assist one an-
other and will act in opposition to the coun-
ter electro-motive foree in A and €, and the
current or electro-motive foree at a and b will
be represented by the difference hebween that

304,333

neutral line; bubt when they
reach said line their opposing effeets will (lrop
Lo zero, and BB and D, which are now supply-
Ing current of high tension, will together sup-
ply current to the segments unopposed. On
line B I, although the cuyrent in A and C is
nil, and they are about to change their polar-
ity, they are nevertheless not cut out, but are
refarned ineireuit,and in conneetion with the
commutator-brushes.  When A and C pass
sald line, their inner ends will vespectively he-
come of the same polarity as the inner ends
of I and D, so that the ecuarrents of all four
bobbins will be combined for tension, and will
pass 1n the cirenit M, e, A, B, D, C, b, and P,
m obvious manner. A, B, D, and Cwill con-
tinue to assist one another through the next
ninety degrees ol revolution, or until B and
Dreach and pass theneatral line I I, on which
Ine said bobbins are not cut out or short-cir-
culted, but arerctained in civeuit.  As B and
D pass said line, their polavity reverses, and
thetr inner ends become of the opposite DO-
larity to the inner ends of A and €, so that
saltl bobbins begin to act in oppositionto A
and G with a gradually-inerecasing effeet as

they leave the ncutral line, and the curreut

supplied by the set is that due to t he difference
n electro-motive foree between A C and B D,

until the armature reaches a position in which

practically the same electro-motive foree, at
which fime practically no eurrvent comes from
the system, and the brushes change from one
segment Lo another, ready for the ehange in
the direction of resultant current which comes
when I3 and D overbalance C and A.  Said
brushes may overlap the break between « and
0 for a distance depending upon the time dur-
ing which the electro-motive {force of the hob-

bins on one side is practically equal to the

opposing electro-motive foree of the bobbins
on the other side. It will thus be observed
that during one hundred and cighty degrees,
at least, of revolution the four bLobbins all
work together and assist one another,while, in
the other position of revolution suceeedinge
cach ninety degrees, during whieh they assist,
the current is due to the difference of electro-
motive force between B D and A €, but may
even then be quite strong, beeause while B D
or A (), as the ease may be, are in a stron o
field the other two or the opposing Dhobbins
will be generating current of comparati vely
stmall clectro-motive foree.
the system will, however, fall as the bobbins A
D on one side and B Con the other approach
the position in which they are symmetricall A4
disposed with relation to the neutral line I I :

and are consequently generating current of

practically the same electro-motive force, and
the equal effects in A I on the one side are,
owing to the peeuliar connections, counter-
balanced by the equal effects in I3 €, respect-
ively.  The period during which there is a

of A Cand of B D, and will continue as they « practical neutralization of effects in the bob-

the four bobbins are generating current of

The current of
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1n.8eries with the other .set without sacrifice of

-also 1n that the line of change of the commu-
tator-brushes 18 determined by the peculiar |

304,383

short-circuited,orthe dlstance of overlap of the [
brushes upon the two halves of the commu-
tator-—that 1s, the time during which they
may be kept in siimultaneous contaet with said
halves: |

The time of short-circuiting may be instan- |
taneous only, or it may be increased, this be-

ing a matter to be governed by the length of |

the field-poles N S, the nature of the mag-
netic field, the absence or the presence of an-
other set of bobbins, one of whose commu-
tator-brushes may be connected .for tension
with A B, a brush, P or M, and which set may
theretore, at times, be in circuit with A B C D.
If such second set be employed, A BCD should
obviously be short-circuited for a longer time,
or until their resultant electro-motive force
may be such that said bobbins can be placed

efficiency. |
As before stated, my machine is peculiar, in

that the armature-bobbins are not cut out in |

the neighborhood of the neutral line F F, and

connection of thearmature bobbins or sections,
which causes an equality of counter electro-
motive forces in sald bobbins at a certain point
1n their path, not the point at which the cur-
rent of said bobbms mdn?ldually reverses or
becomes nil.

I have described the bobbins as wound in
the same direction. It is obvious that they
each might be wound in any direction, pro-
vided that that end of each bobbin which is
of the same or certain polarity in passing the
same portion of the field be connected in a
manner corresponding to the connections of
the inner ends of the bobbins wound as here-
1n shown, and that the opposite ends of said
ditferently-wound bobbins have connections
Corr eSpOBdlI]ﬂ to those of the outer euds of A
B C D.

What I claim as my invention is—

1. The herein - desceribed improvement in
the method of connecting and commutating
the bobbins or coils of a dynamo electric ma-
chine, consisting in 8o connecting the coils or
bobbins of an armature system that at one
portion of the revolution of the armature the
total current supplied by the system will be
nil, owing to the opposing pohmtles 1in such
system of the currents coming from the va-
rious coilg or bobbins, and in fbpplymﬂ'or set-
ting the commutator &0 as to change or pass
the divisions of the commutator at or mnear
the time that such opposition and neutraliza-
tion of currents in the system takes place.

2. The combination, in a dynamo-electrie
machine, of a series or system of armature
bobbins or coils, a commutator whose brushes
are arranged b0 overlap the commutator seg-
ments or plates at the point of change from

one plate or segment to another, so as to short- :

bins on the two halves of the armature will de- | cirenit the system at such point, and connec-
termine the tinie during which they should be

tions between those ends of the armature-bob-
bins that are at such time positive and nega-
tive, such that the current supplied by the
system will benil, owing to the opposition ot
the currents of the various bobbins.

3. The combination, with aset or system of
armature-bobbins, and the commutator by
which the current supplied by such system I8
collected, of suitable connections between
those ends of the armature-bobbins that are
positive and negative at the time of change
on the commutator, whereby the current wili
at such time be nil, owing to the conflicting
polarities of the various bobbins. |

4. The combination, with an armature 8ys-
tem consisting of four bobbins or coils dis-
posed symmetrically, and having two termi-
nals connected to commutator-segments, of
suitable connections between said (;OI]S where-
by at one portion of the 1"'ev0111b1011 of the
armature the bobbins will work counter to
one another in supplying current to the com-
mutator and collecting devices set to change
at such portion of the revolution of the arma-
ture.

5. In a dwmmo electric machine, the here-
in-desceribed method of preventmn spark at
the commutator or heating in an armature
system, consisting in suitably connecting the
coils of the system so that at the point of’
change on the commutator the various bob-
bins will work counter to one another in sup-
plying current to the outside circuit. |

6. The combination, with four bobbins or
sections on an armature connected in series,
and having their free ends connected to the two
opposite seﬂ*ments of a commutator-eylinder,
of commutator-brushes applied to the same 1in
the manner deseribed, so that the bobbins will
remain 1n circuit as they pass the neutral line,
or line in which the polarity of the individual
bobbins changes, and the line of change on the
commutator wﬂl correspond with the arc of
revolution in which the armature-bobbins are
on opposite sides of said neutral line, and are
generating opposing currents in the short cir-
cuit formed through the commutator devices,
two in one and two 1 the opposite direction.

7. In a dynamo-electric machine, a series of
four armature - bobbins symmetrically dis-
posed, having the outer end of one bobbin con-
nected to the inner end of the next, proceed-
1ng 1n the direction of revolution, the outer
end of the third connected to the inner end of
the fourth, the outer ends of the second and
tourth bobbins connected together, and the in-
ner ends ol the first and third free, so that
during two arcs of revolution comprising each
ninety degrees the currents generated in said
bobbins will flow concurrently in series, while
in other arcs of revolution the currents in said
bobbins'will flow in the series two in one and
two in the opposite direction, with a resultant
electro-motive force: dependlng on the differ-
ence in the position of the bobbins with regard
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to the line upon which the polavity of the in-

dividual bobbins is reversed.

~o. The combination, with an armature, of
lour bobbins, A B C D, having their ends con-

nectel in series in the manner deseribed, a

commutator, ¢ b, and commutator-brushes P
M, arranged to short-circuit said bobbins not
1n the neutral line I T, but when said bob-
bins are in active magnetic fields and are gein-
erating currents that in the two bobbins on
one side of said neuftral line are opposed to
the currents generated in the bobbins on the
opposite side of said line.

J. In a dynamo-electric machine, an arma-
ture whose bobbins are connected in series,
and are so connected as to neutralize one an-
other’s effects at the time when they are short-
circuited by the commutator.

10. The combination, with a set or system
of armature coils or bobbins, of & commutator
applied, in the manner described, to change
when the coils or bobbins are away from

i

the neutral line and in active positions, and
suitable conneetions between the coils of the
system, whereby, owing to conflicting polari-
ties, the commutator plates or segments or the
terminals of the set or systenywill be neutral.

11, In a dynamo-electric machine, a num-
ber of armature-bobbins connected in series,
in the manner described, so that during one
portion of the arc of revolution on each side
of & neutral line, I' I, said bobbins will assist

one another, while in the remaining ares of

revolution the currents in the bobbins on one
side of sard neutral line will act in opposition
to the currents in the bobbins on the opposite
side.

Signed abt New York, in the county of New

York and State of New York, this 1st day of
February, A. D. 1883.
ADDISON G. WATERHOUSE.
Witnesses: -
THos. TooMEY,
War, H. BraAiw.
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