(No Model.) | 4 Sheets—Sheet 1.

'W. HOCHHATUSEN. o
"ARMATURE WINDING AND METHOQD OF MAKING SAME.

No. 539,943, . Patented May 28, 1895,




| (-N'G Model.) 4 Sheets—Sheet 2.

W. HOCHHAUSEN.
ARMATURE WINDING AND METHOD OF MAKING SAME.

No. 539, 943 Patented May 23, 1895.

g 2.

L.
¥ g |
lz \ 7B _
| @ |
Py~ |
= 1 3 -
| 1 |]
| e e T e T I T T ; e i —— — —— _____'—? _Ej:r__i:ﬂ
. At
y* J
AN &iﬂs: ' ORI,
WAL an st Waéé’cx% 4{/1442&4/




4 Sheets—-Sheet 3.

. (No Model.)
W. HOCHHAURSEN.

ARMATURE WINDING AND METHOD OF MAKING SAME.
No. 539,943, Patented May 28, 1895,

Vimas AR df}
-~ } 72284571
Z a
j ?’" 4
_%7 &4

e gy I R
B -

il L AT

. ..

THE NORRIS PETERS CO.. PHOTOLLITHD., WASHIMGTON, D. G, -




. {No Model.) 4 Sheets—Shee} 4.

~ W. HOCHHATUSEN. ‘
ARMATURE WINDING AND METHOD OF MAKING SAMEL.

No. 539,943. ‘Patented May 28, 1895,

THE NORRIS PETERS CO, PHOTO.LITHD., WASHINGTON, D. C.




IO

UNITED STATES PATENT OFFICE.

" m—aer

WILLIAM HOCHHAUSEN, OF BROOKLYN, NEW YORK.

ARMATURE-WINDING AND METHOD OF MAKING SAME.

AT E—— R A e IR
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To all whom tt may concermn.:

Be i1t knownthatl, WILLIAM IHOCHHAUSEN,
a cltizen of the United States, and a resident
of Brooklyn,in the county of IKings and State
of New York,haveinvented a certain newand
useful lmproved Armature-Winding, of which
the following is a specification. '

My invention relates to the manner of ap-
plying and disposing the electriec conductors
upon the head of a eylindrical armature, and

, has in view the production of an armature in
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which the armature winding shall be per-

fectly symmetrical upon the head as well as
upon the periphery of the armature and the
resistance of the various sections of armature
conductor connected to the various commau-
tator segments shall be exactly alike.

The aim of my invention is also to doaway
with the objectionable bulging and irregular
shape of the mass of conductors on the head
of the drum or cylinder.

By the employment of my invention 1n 1{s
simplest form an armature may be produaced
in which the thickness of wire on the head of
the armature will be no more than twice the
thickness of wire on the periphery of the ar-
mature, and by the employment of myinven-
tion 1n 1ts most approved form the thickness
of the armature conductor wili be only four
times as great upon the head of the armature
as upon the periphery thereof, that is to say,
if the armature cylinder is covered to the
depth of one quarter inch the head will be
covered to the depth of one inch.

My invention consists essentially in giving
to each armatureconductor at the point there-
of where 1t passes over the head, a definite
bend or cffset in the direction of the arma-
ture shatt and preferablyat oraboutthe mid-
dle of such portion so that each conductor
will partly underlie and partlyoverlie the con-
ductors which 1t ¢rosses and the whole of the
conductors thus mutually underlying and
overlying one another will be contained in a
thickness substantially equal to twice the
thickness of a single conductor. When the

wires or conductors are thus given a bend in
the direction of the armature shaft and sys-
tematically and regularly interwoven they
wiil be found to be disposed in substantially
two planes both transverse to the armature
shaft. |

My invention is realized initssimplest form

| when all of the armature conductors that pass

over the cylindrical surfaces are thus sys-
tematically disposed in a common system, but
in order to prevent crowding of the conduc-
tors at the bend, and also to permit a per-
fectly systematic disposition of the conduc-
tors when the entire surface of the armature
is covered, I divide the conductors into two
or more sets uponthe armature head and cor-
respondingly increase the number of planes
in which they are disposed. In order,inthis
case, to secure equality of length and resist-
ance in the various sections each conductor
is arranged at one end of the armatuore in a
plane nearer to the armatare head than the
plane occupied by the same conductor at the
other end, thus avoiding the inequality of
length and resistance which would result from
placing some of the conductors in planes
which would at both ends be nearer to or far-
ther from the heads than the planes occupied
by other conductors.

The points at which the bends are formed
in the conductor upon the armature are pref-
erably made all in a common circle or within
the area occupied by the conductors on the
head. The bend or offset may be made at

‘such point as is found convenient with the

particular size of head and the thickness of
conductor. In practice it will be found that
the bends must be located, when the circum-
ference of the cylinder is completely covered,
at or near the circumference of a circle de-
seribed by a radins half that of the armature
cylinder. When the armature conductors are
divided into sets the circle occupied by the
conductors of any one set could be obviously

smaller than if all of the conductors were as-

sembled on the head into a common set and
in the same set of planes.

My invention relates further to a novel
method of building an armature which con-
sists essentiallv in preliminarily bending the
armature conductors in a suitable form orv
mold, and regularly and systematically, to the
exact shape which they should have in order
to lie regularly and systematically upon the
head of the armature and then applying the
condunetors to the armatare in their proper
relative locations so that they will fall in and
match with one another as hereinafter de-
scribed. |

‘The principles of myinvention will be more
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clearly understood from the followm g speclﬁc the circumference of a eir cle, the conductors

description taken in connection with the ac-

trated the mventlon dlaﬂrammatleally as ap-
plied to a Siemens wound armature.
In the accompanying drawings, Figure 1

armature- winding, the skeleton of which 18
shown complete in Fig. 2 In cross-section.
Fig.
armature-bodybeing supposed to be removed
so that the interior of the skeleton of eonduc-
tors at the head remote from the commutator
end may be seen. I'ig. 3 illustrates in side
elevation two of the sections of an armature

“in which the conduectors are divided: into two

sets and disposed in four planes at the arma-
ture-head instead of two, as in Figs. 1 and 2.

Fig. 4 shows the interior of the star or assem-

blaﬂ'e of conduectors on the head remote from
the commutator end of the armature, the sec-
tion being supposed to be taken on. the line
y v, Fig. 3, and the armatuare-body removed.

Fig. 5 bhOV&S in elevation. the assemblage of
_conductors on the end. next the commutator,

a section being taken through the conductors
between the armature and:-commutator or on

the line v 9% Fig. 3. In both Figs. 4 and
the field is taken. looking in the direction.of
the arrow, Fig. 3, or from the commutator end.
Fig. 6 illustrates the shape.
of the bend or offset (}f one of: the conductors

of the armature

and the maunerin which said conductor partly
underlies and partly overlies other conductors
passing over the head of the armature. TFig.

7 illustrates the manner in which.two or mm“e_
conductors may be disposed.upon the head of

the machine at the point of bending in order
to permit the symmetrlcal dl‘-’-pOSlthIl of the
entire armature-winding into a .single set or
star.upon the head of the machme
illustrates one way of applying l;he armature-
conductor to the armatare.

Referring to Figs. 1and 2,1 have illustrated
my invention as applled to-a eylindrical. or

drum armature having eight armature. sec-
tions. The armature conductors are sup-
posed to be divided into two sets the first of

which is employed in completing one circuit
of the cylinder and making conneection to one
. half of the comnmutator seﬂ'ments, while the
other set completes.the connections to the
commutator being wound in the same sections
as the first set after the manner well under-
In tuis instance.all of the.

stood in the art.
armature.conductors are supposed to be -as-

‘sembled intoa common system, after the man- .
ner of my invention, upon the drmature head.
The armature body upon which the wires

are applied isindicated in outline by the let-

ter A, and the bend or oifbet in each wire is.

ade in the neighborhood of the.armature
~haft at the points indicated by the letter.d.

The form of the bend or offset is 1llustratedi

also in Fig. 6, and also in Figs. 4 and 5.
The bends or offsets on the several con-.
ductors are disposed as 1nd1cated in Flﬂ' 2, 1n

2 is a section on the.line o «, Fig. 1, the

‘the armature.

Fig. 8

nected.
the manner a,lready described the offset or
‘bend being made in proximity to that in con-

shown in Fig. 1, being those on the head re-

companying drawings wherein 1 have illus- | mote from the commutator and the view be-

ing from within. The portion of each con-

ductor shown in full lines isthat which is ar-
ranged in the plane nearest the armature
head which is the plane.indicated by the let-
ter m? m?, Fig. 1, while those parts of each
conductor which are shown in dotted lines lie
in an outer plane indicated by the letter n?
n? the change from one plane to the other be-

'ing.made.by.th"emeaus of the definite bend

or offset such as indicated 1n Hig. 1.
The several segments of the commutatm

are indicated by the letter B, the segments
being dIonsed in the manner shown in the
..dlagram in order to simplify matters.

It will
be understood of course that in practice they

‘would be disposed in the circumference of a

circle somewhat less in diameter than that of
In Fig. 1, those ends of the
conduectors, there shown, Wthh are attached

‘to the commutator segments areindicated by
the letter C.

The arrangement of the conductors may be
traced in detall as follows: Referring to Fig. 2,
the.conductor numbered 1, being attaehed to
the commutator segment B passes backward

over the armature perlphery and then part

way across the rear head in the plane m2 m2,

nearest the armature head to the pomt d
‘where it has a bend or offset which will carry

it into the plane n?, n? in which plane it is

continued to the other blde of the armature

and there appears as the conductor 2, which

is. carried. forward toward the commutator

Fig. 2, until it reaches the front head of the
armature over whieh it is earried in a similar

‘manner to that just deseribed and in the plane
nearest the armature head to a point approxi- -

mately half wayacrossthesame whereitis pro-

vided withabend or offset which carriesitinto
a plane farther removed from said head. Af-
ter being carried the remainder of the way
across the armatureit is bent out asindicated
in Fig. 1, for attachment to that segment of

theo commutator with which the conductor 3,
of the next section is connected. The lattet

conductor is carried. across the periphery of

the armature rearwmd]y and across the rear
head of the same in a similar manner, the
bend-or offset in the latter being made next
to that of. the conduector 1, and betweeﬂ two
other conduectors as indicated by the diagram,

sothat the said conduetor will lie partly above
and partly below the other conductors which

it-erosses. The-conduector 3, having been car-

ried across the. head is blOl’lC"hb forward as
conductor 4, and across the fmnt Lead of the
armature. for attachment to the segment of

commutator with “thh conductor 5 18 con-
It is carried across the front head in

ductor 2. Aftel coming forward on the wire
or conductor 8, for connection to the commau-
tator segment Wlth which 9, 18 connected it
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will be found that the circuit of the armature | tor 3, being followed rearwardly over the ar-

has been completed and a conductor laid 1in
every section thereof, while connection has

been made to one half the segments of the

commutator. The operation is now repeated

beginning with conduector 9, and following the

conductors in the order indicated to complete
the winding of the armature, after the man-
ner well understood by electricians as used in
the Siemens winding. The bend or offset in
the conductors being formed systematically

at the points <, it will be found on completion

that all the conductors of the armature are
of substantially thesamelength and that each
conductor appears identically 1n the same re-
lation to the remainder that every other con-
ductor does. | |

In the diagram Fig. 2, the conductors are
supposed to fill out but a portion of the space
upon the periphery of the armature as would
necessarily bethe case in order that the bends
or offsets might be assembled in a common
circle after the manner indicated without be-
ing some of them crowded out of line. This
arrangement is however applicable to those
cases where the armature cylinder is provided
with a number of polar projectionsof consid-
erable width.

In order to afford room for the assemblage
of the bent portions of the conductors in a
circle as indicated, the bends might be made
on the circumference of a circle of larger di-
ameter, that is to say, one which should be
nearer the diameter of the armature than 18
indicated in the figure.

In order to afford ample room for the sys-
tematic arrangement of the conductors upon
the armature heads I prefer to divide them
into sets on said heads, as indicated in Kigs.
3,4 and 5. In this instance, where 1 have
shown them divided into two sets, there would
be in all four planes upon each head in which
the armature conductors would be disposed.
The arrangement may be followed in detail
by reference to the numbers applied to the
conductors it being remembered that Fig. 4,
shows the conduectors at the rear head from

within, and Fig. 5, shows the arrangement at |

the opposite head from without looking in the
direction of the arrow Fig. 3. Conductors 1
to 16, inclusive form the first set of windings
of a Siemens armature, while the remaining

conductors form the remaining set required

to complete the circuit of the commutator.
Conductor 1, for instance being connected
with its commutator eylinder will be followed
backward over the periphery of the armature
tothe rear head thereof where 1t passes across,
in the manner shown in Figs. 3 and 4, in the
plane m, m, part of the way, and then by

means of a bend or offset in the plane n, n, |

to the opposite side where as conductor 2, it
continues to the front and then across the
front head as shown in Fig. 5. After pass-
ing across it is bent as shown in Fig. 3, and
is carried to that segment of the commutator

mature is at the rear head carried across the
same in the two planes s, ¢, and then as con-

ductor 4, is brought forward and across the

front head in the plane next to the head in-

stead of in those farthest from the same as

it was at the farther end of the armature
thus equalizing the length of said conductor
with conductors 1, 2, which, as shown in Ifig.
3, pass over the rear heads in planes m, m,
next said head and over the front head in
planes farthest removed from the same. Con-
ductor 3, appears on the opposite side of the
armature as conductor 4, Figs. 4 and 9, and
after being carried across the front head con-
nects with the segment of commutator to
which conductor 5, connects. Conductor 5,
thus is carried over the armature and across
the heads in the same planes as conductors

1, 2, the bends or offsets in sald conductor

being made next to those of 1 and 2.

The arrangement of the bends or oifsets
with relation to one anotherof those portions
of the conductor which lie in the planesm,n,
is shown more clearly in Fig. 4. As will be
seen conductors 1, 2, 5, 6, 9, 10, and 13, 14, of
the first set of the Siemens winding lie in
these planesm, n, while the intermediate con-
ductors of this set of the Siemens winding,
to wit: 3,4,7,8,11,12, &e., lie at the rear end
of the armature in the planes s, ¢. Dby this
arrangement of the conductors partly in one
set of planes and partly in the other the equal-
izing of the resistances is perfectly attained.
The first set of windingshaving been followed
out and terminating, as is well understood in
the art, with the conductor 16, which is car-
ried out to the segment with which conductor
17, connects the second set of the Siemens
winding may be followed out in the same
manner such second set being displaced in
the same sections asthe first set and likewise
alternated between the two sets of planes m,
m, and s, {,in order to equalize the resistance,.

Those armature conductors which connect
directly with the same segments of the com-
mutator are joined by a straight line in ¥ig. 5.

It is obvious that the two sets of conductors
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on the armature might be alternated between -

‘two sets of planes in other ways 0 as to se-

cure the same result, that is, all the first set
might be disposed in planes which would be
nearest the head at one end of the armature
and farthest from the head at the other, and
vice versa, in the case of the second set.

It will be readily seen on reference to Figs.

20

1 and 3, that the length of the conductor at .

opposite sides of the periphery of the arma-
ture is substantially equal, this equality of
length being obtained by the direction 1n
which the offsets at oppositeends of the arma-
ture are made, | |

In order to obtain sufficient room for the
orderly and systematiec disposition of the con-
ductor upon the head of the armature with-
out dividing the same into sets, I sometimes

with which conductor 3, connects. Conduc- | employ the arrangement shown in Fig. 7,
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which illustrates a number of armature con-
ductors arranged to form a common condue-

tor carried over the periphery of the arma- |
ture and where they are bent with an offset |

into a common plane which is:transverse to
the head of the armature.

arrange all of the armature conductor cover-

ing the entire peripliery of the armature in.
one systematic assemblage on the armature

head after the principle I have hereinbefore

described.
The arrangement shown in Fig. 7, is par-

ticularly applicable to the:case of armatures
intended to develop currents of very great‘

volume.

It is quite obvious that if the conductors

were dlsposed upon the surface:-of the arma-
ture in any other way besides that indicated
in Fig. 7, they might still be arranged as

shown in "said ﬁg'ure into a ecommon plane
transverse to the armature head at the point

of bendmﬂ' or offset.

In construetmﬂ' an armature inaccordance
with my invention I propose to give the wires.

~the definite bend or offset deseribed so that
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they may be systematically assembled upon
the armature by bending them in a proper
form or mold and then assembling. them to:
gether in the relative positions descnbed
either directly upon the armature or assem-
bling the wires for that head which is remote
from the commutator before application to the
armature and bending the wires open-at the

opposite end so as to permit the skeleton to
be slipped on over the armature after which
the individual wires may be bent down into

place and proper connection made to the com-
mutator. When there-is a systematic dispo-
sition of the wires provided for, as is donein
my invention, this method of eonstructmg the

armature by putting the wires individually
into a proper conformator which will bend

them to the shape which they shall occupy in

the systematic structure insures the proper
- and orderly disposition of the wires upon the

armature in the same manner for each dupli-
cate thusinsuring uniformity of resistancein
the outputof the factoryandrendering it pos-
sible to employ cheaper labor.

The manner in which the wires would be |

bent after being assembled into a basket-work

or interwoven structure at the rear head is

illustrated in Fig. 8,and where I have shown
the mannerin which one wire of the structuré

- would be bent.

60

What I claim as my:invention is—

1. In a cylindrical armature, a set of arma-
ture coils the wires of which aresystematically
disposed upon the head of the armature and

~at:such part are bent or offset in the direction

of the armature axis as described so that each
will partly underlie and partly overlie the
wires which it crosses.

2. In a cylindrical or dram 'armatu‘re,-a-'set
of armature wires having those parts which

By this means |
crowding at and near the point of the offset |

is'avoided and it is perfectly practicable to |

5
|

I
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lie on the armafure head 1nteﬂ'ra1 with the

parts on the perlphery and systematwally ar-

ranged on the head in different planes each
wire being partlyin one and partlyin another

other being- made by a bend or offset in each
-wire at a point between two other wires.

3. In a eylindrical or drum armature, elec-
tric conductors the parts of which on the head
and periphery of the armature are integral
and are systematically disposed over the ar-
mature head in two different planes by means

of bends or offsets formed in said conductors

on- the circumference of a cirele ineluded

‘within the area occupied by such conduectors
‘upon the armature head.

4, An armature having its conductors di-
vided into two or more sets each of the con-

‘duaetors of said sets having its portions in the
‘periphery and head of the armature integral
and arranged-in two different planes on ‘the |
‘armature head while those conductors which
are in a' plane nearer the armature head at

oiie end. are displaced to a plane correspond-

ingly farther from the head at the.other end,
‘as and for the purpose described.

5. In a cylindrieal or drum armature, con-
ductors passing from the periphery over the

‘head of the armature as continuous wires or
conductors, and provided on the head with a
‘bend or deflection sufficient to displace the
conductor in the direction of the armature

axis a distance equal to the thickness of said
conduector.,
6. Inacylindrical or drum armature, arma-

plane, and the change from one plane to an-
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ture conductors the parts of which on the pe-

riphery and head of the armature are inte-
gral, said conductors being divided into two
or-more sets disposed in four or more differ-

ent planes on the armature heads, those con-

ductors which at one end of the armature are
arranged in the two outer planes being dis-
‘posed at the other end of the armature in the
two inner planes.

7. Inaecylindricalor drum armature, a com-
pound conductor con&nstmg of two or more

strands properly disposed in any desired man-
ner upon the eylindrical surface of the arma-

tuare and arranged upon the armature head

as a flattened web whose edge is presented

thereto, as and for the purpose described.
8. Inaecylindrical or drum armature, a mul-
tiple conductor having its strands assembled

into a cable.on the armature periphery and
flattened upon the armature head so as to

| .cover a less superficial area on the head than
upon the periphery. |

9. Inanarmature, a multiple conductor the

-strands of which are arranged in any desired
relation upon the armature periphery and as
aflattened web upon the armature head, said

conductor being bent or deflected on the head

1in a direction parallel to the shaft, as and for

the purpose described.
10. In a eylindrical armature,. armature

coils or wires systematically disposed on the

head of the armature with an offset in the di-

105

IIC

115

I20

125




ro

539,943

rection of the armature axis as deseribed, the | passes over the armature head, assembling 2o

lengths of the coils or wires of any turn on
opposite sides of the axis of the armature be-
ineof equallength, substantially as described.

11. The herein described method of con-
structing eylindrical armatures which con-
sists in bending the conductors with an offset
at the part lying on the armature head and
then applying them to the armature in their
proper systematic assemblage with the por-
tion of each spool or winding where it crosses
the head arranged to underlie one half and
to overlie the remaining half of the other
spools or windings, as and for the purpose de-
scribed.

+

12. The herein described method of con-
structing a eylindrical armature which con-
sists in giving to the conductors a definite
bend or of

'set at a portion thereof which |

{

the said conductors into a basket-work sys-
tem with their parts at one side of the offset
overlying and at the other side underlying
other econductors, and then applying the as-
semblage to the structure, as and for the pur-
pose described. |

13. The herein described improvement in
constructing cvlindrical armature conductors
which consistsin giving to the conductors the
part thereof which passes over the armature
head, a definite offset or bend priortoapplying
it to the armature and corresponding to that
which it should have when the conductors are
systematically disposed upon the armature.

| WILLIAM HOCHHAUSEN.

Witnesses: _
Wu. H. CAPEL,
HUGO KOELKER,.
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