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ANDREW L. RIKER, OF NEW YORK, N. Y.
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To all whom it ma J CONCETTL:

-Be it known that I, ANDREW L RIKER, of
New York, N. Y., have invented new and use-

ful Impr ovements in (,ouvw-I‘mmPs for Ar-

mature-Windings, which improvemenis are
fully set forth in the following speclﬁc&tian
. This invention has reference to means for
winding armature-coils; and it consists of a
coiling frame or former of special construc-

tion deswned particularly for use in making.

such coﬂs Heretofore coils of this ﬂ'enera,l

character have been made in various ways,

a common procedure being to wind the wire
upon a former, giving the coils the dimen-
sions and approximate shape desired, and
tien, by hand or otherwise, brmn‘mﬂ' it to
final shape and imparting to it the Necessary
bends or offsets to admit of grouping the sev-
eral coils upon the armature-core, according
to the plan adopted. According to.the pres-

entinvention the coiliswound eomplete upon-
-q single former of special construction, and

this device forms part of the invention.

In the accompanying drawings, which form
part of this specification, Figure 1 represents
in perspective one of the coils as completed
ana ready for application to an armature-
core. Xig.2isaplan viewof a group of such
coils, showing how they il together.
is an end elevatlon of the bend of a coil, ‘the
covering-tape being partly removed. I11ﬂ' 4
is an end elevatlion of part of an armatnre
constructed in accordance with the invention.
Fig. & is a front elevation of a former upon
mlueh the coils are wound. Ifig. is an edge

view tnereof. g, 7isarear e]evatifm there-
0*’ ¥f1g. 8 is a top view thereof.  ¥ig. ) isan
isometric perspeelive of the several pm*tcs of
the former dismembered,

116 ecil shown in the drawi I‘”’S is composed

of three turn« of round wire, but the number |

may of course be greater or less
hexagonal in sha.y{,
sides ¢t 0, ig. 1, are the parts which occupy
slovg 1n thie armature-core. The remaining
sidfes of the hexagon c d e
ing parts which lie beyond the ends of the
COre.
lta-one above

The coil i1s

the other (nol side by side)—

that 1¢ o say, whenlying in a slot they will
all be in the same plance radial of the eylin-.

dor, It will also be observed let the con-

Wiee 3

f are the connect-

It will becbserved that the three wires

neetmn' sides ¢ d e f are not bent inward 1o:

ward the axis of the core, but extend out’*;
ward in substantially the same plane as the

cﬂdes a .

- Following the course of the 0011 111ustmte.d'
..| in Higs. 1 and 3 from the end 2 it will be ob-

served that the upper wire (marked 8) and the
adjacent wire 9 continue in the sameé relative

positions—the wire 9 under wire §, around the
coil until wire 9 ends at the terminal 3,which.
‘is at the bottom of the coil.

These wn'es do

| not eross or sh1ft positions at the vertical

|
|

The .opposite parallel |

Fig,
‘ber of turns (in excess of two) of which the

and each coil of a plurality of turns.

~drop or. bend, but, as shown in Fig. 3, con-
tinue in p&rallellsm Otherwise the ends 23

instead of being respectively at the top and

‘bottom of the 0011 would both be at the top.

55
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The coil is distinguished by the fact that the -

thickness of all parts of the coil—i. e., the

70

dimension measured on a homzonta,l trans- -

verse line—is equal to one thickness of wire,
except at the vertical part, where it is equal
to two thicknesses, as shown at the line 5 5,
3. This is true irrespective of the num-

coil is composed. As shown in Figs. 1 to

'3 which illustrate a coil of three tums, the

third wire at the vertical part lies behind the
wires 8 9, a fourth wire would, be alongside
shereof, &11(1 1n case of a greater number they

would lie in pairs one. behind another, leav-

ing the thickness at this part always twwe
tha,t of the other parts of the eoil.
The winding of the complete armature m&y

be considered as composed of segments equal

to the number of poles of the ma,chme each
segment being composed of a group of coils
The
extent to which the connectmw parts extend
bevond the ends of the core is controlled by

75

pife!

QO

the number of coils in cach n'roup and will be

somewhat greater than the sum of the thick-
nesses (or smallest cross - sectional dimen-
sions) of the group of coils. -

At the ends of each eoil;--{orin stan ce, atthe .

point ¢, where the side ¢ meets the side d, Fig.
1—is an offsetor drop, and Ifig. 2 clearly illus-
trates how this offset and drop permlt the
symmetrical arrangement of the coils in the
manner already eﬂcplmned Considering the

relative posjtions of the two coils, if th(, side

cis within the corresponding side of the other

| coil——that is, between it and the end of tho

95
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weore—its side d will be outside of the corre-

- sponding

IO

versa. In other words, Lhe sides of adjacent
colls oceupy reversed. posztmns on opposite
sides of the bend or offset. 'Thisis shown in
Fig. 2, where the sn‘les of one coil are marked
¢ d, of another ¢’ d', and of a third ¢* @2
men' to the vertieal drop the sides d are in
a pl(me just beneath that of the sides ¢, but

only so far beneath as to permit the wires to-

cross each other—-that is, to enable the wires
composing a coil after nmlmw the turn.at
the angle ¢ to pass inside of thosé wires which

| before the turn were ouiside of it, and viece

I5

versa. The construction at the two ends be-
ing identical it is unncecessary to repeat the

descrlptlon for the other ends of the coils

- formed by the sides ¢ and f.

20

The manner of and means for prodncmt"
this coil will now be explained with reference
to Figs. 5t0 9.

cross-piece C is permanently fastened to part

- A and detachably fastened to part 13, as by

30

- distance between
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i p&mllel with 0" ) )

bolts o and wing-nuts 7/, so that by with-

drawing the bolts. the two pm"ts may be sep-

arated. When put together for use, the two
parts are separated bv aslitorw mdm C-SPace
k, which space is crossed by two pins or bear-
mfr-burfaces mn. These pins mark the angles
at which the drops or olfsets oceur, and. ‘the
them fixes the extreme
iength of the coil longitudinally of the.arina-
tm' -shaft. Lookingatthefrontoftheformer,
Iig. 5, a groove o is seen formed in the pmt

I3, this groové inclining downwardly from the
point where it intersects the winding-space &,
This.groove is
just wide enough to receive one thlckneqs of .
the insulated wire, (designated as % .in these
figures,) so that successive turns of wire laid.
therein will lieone on top of the other, -

which is just opposite pm M.

ing from pin n and mclmed in the 'z)};)pm;lt:M
du'ect,lon isanothergroove o'.

tho side of part 13, as shown in Fig.

the armature-core. |

attach parts A and B torret,her. |
tho formor dlsmembered Tiooking now
the roar of the former, I'ig

side of such other coil, and vice’

The winding frame or former
18 composed of two separate parts A and B.

‘These grooves
are connected by a channel ¢? runmnﬂ' along |-
These;’- :
- grooves or n'mdﬂs besides bemﬂ* mchmd in
t,he planeof th.e face of part B’ are alsocurved:
in a plane transversely. therdof,- as ‘clearly.
shown in Fig. 8, this curvaturabeing thatof
The entirve: cheek-plecel-
B, which is bounded by the grooves:o o' and-
channel 0% i8 removable from part B .in the.
plane of the coil, so as to. facilitate- removal-
of the latter whon completed. - Pieco B’ is
held in place by the same bolts and nuts as.
Tig. ' shows
at
N sum-la.r n*mdm o~
grooves p p’ are soen extenduﬁr 1'espect1vel ¥
from ping m.and n; but-thcse: rrmoves are in:
part A, and they, wmh tho c}mnnel P (thh:}
constitute the remaining:
threo sides of | the hoxagonal figure to: whmh}_’_
the outline of: the: com;ﬂete cml confm*ms g
" The parallel:sides:@ biof tho:coils : wo formed:|

L e oD T T R — -

|

Ale

Start- |

0" admcenb thereto

‘a8 shown in Fig:

faras the eompleuon ofithefirst turn:;

604,843

pm*ts—tha.t is, smles c (Z e f——-m*e formed m the .

grooves 0 o' p p'. |
>~ In winding a coil the Opomtor passes thc

wire ¥ into the winding-space k&, bending itat.

about its middle over one-of the ]_)Illb*——bﬂy

(It is’ & matter of indifference which of tha'f-: |
The ends

pins serves as the starting-point.)
of the wire then project on opposite sides of
the former.

The forwardly-projecting end is

e, ¥

“¥

now carried thl ough the groove o, clmnnel 0%

and groove 0, and its end put 'rhrouwh the

space i from front to rear, around pin 2, thus
completing one half-turn.

The 0pm'a.t0r NOW |

completes the other half of the same turnby

reversing the former and earrying the Other
end of the wire, begin ning aﬁ'mn at the pin m
through Sroove ), chmmel 17, and groove p';

avsdreachivgpin nhethruststhe wire thmnﬂ*h S

space & from rear to front...

start, the two wiras 11103001: through space k-

in nppmx[r- directions, having met t and p‘l%sed
cach other at pin »n,

~Lhusgas:ab: the,,_,_

It is necessary to proceeed in tho the man- ¢

ner pointed out,
on the front of lhe former "md then half'a

turn on the back thercof (or viee versa) in-

fivst umdmn half a tmn' |

%tead of completing atuirn with the end of the .~

wire first naniputated.

tions.

If the latter courso -
were followed, the wires of adjacent turns.-
would not oceu py their proper relative posi-
The winding now continues from the

pin 2 in a manner-or direction the reverse of.

that just traced for the first turn until a eoil

having the desired number of turnsg is made

up.

he coil ean readily be removed.

- I1, will be ohserved thn,t the wire in pﬂssmg -'
front groove o to groove p makes a bend over
the pin m and a,lsa a slight detlection in the
The turn around pinn {or ) brings -
_-tlle wn*e irto a. dl[‘femnt, plmw Lhe ¢.hsx‘:.ﬁ,nc.e{=

Space 7“. .

'the pin-as the wrooves 0P sta"t respeetively, -
He: sameoh-

Sewatmns apply to- ihe pinn and the grooves
The width of wind-
'_'_-mw-spaee ¢ 18 Just: sufﬁclent to permit two :
wires: o lio side’ by side across pin-m, (orn,)

: 8.~ In this way ave %ecmud'

the'proper: rclnmve positions of the wikes and
-the- struétuml ehm*aeterlstlc:: of the eoil.
‘pointed out in ‘describing Fig
‘froin this-explanationof. the fm e :‘md of
the manner of windinga: wﬂ thereon it will

fromopposite fude‘-; of the pin‘ui

The nuts and bolts 2 2 are then with-
dm“ n and parts A B-1I3' sepavated, ;1ft01‘ whlchf |

Land 3, and ..

be clearly undorstood. that nomatter w hat the

mnumberof turns in'the’ ‘coilit will al ways lisve
“a thickne$s of fwo Wirss at thio’ ?m*m cal P m; N

-amd of:-one wn*c At othier: pm U AR
“In Figs: 5'to 8

‘a Wirey).is &h{}wu wou llﬁ :15— S
.Aff:ﬁl";;' )
‘romoving - theé' coil; froin:flie former: Lhe con-
“necting’parts: are prefemblv wrappe& qplmliy-fj_f :
withian: msumtrma-tme ;- which:hokls: t“*mé'-
:f.mres in’tHeir proper:relative positiong. i

Agd T

“The. manner.of applying the-coils to thear:

Cin the clmnnels o“ p"’, a.nd 1]10 cmmectmt* mature-ﬂora Cowillzbe: I'eadﬂy under.stfmd
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The core is provided with the usual longitu-
dinal slots, and the coils are applied suecces-

- stvely in the slots until the workman has gone

completely around the core. These slots are
of such depth as to receive the width of two
cotis. Ile then goes around it again, so that
at the completion there arc parts ot two ¢oils
in cach slot. |
Obviously the inverition-is susceptiible, in
part at least, of embodiment in formers e-
signed to produce coils differing in shape

from that herein shown and described.
Having thus deseribed my invention, what

Lelaim asnew, and desire Lo secure by Letters
Patent, is— . |

1. Acolling frame or former com prising two
parts having a winding-space between them,
and grooves or winding-channels in each part

transverse to the plane of the windin o-space,
those in one part being on the face of the |

former, and those in the other partin therear
thercof, substauntially as described. \
2. Acoiling frame or former com prising two

parts and means for attaching the two pavts

rigidly together and for detachin ¢ them when
desired, said former having at each end a

- winding space or slit through which the wirg

can pass trom front to rear, grooves or ¢hi-

“nels in cach part, those in one parl being in

ol

_tlie f&ee; and those in the other

part in the
rear, so that the coil, when completed, lies
partly on one side of the former and partly
on the other, substantially as deseribed.

3. A two-part former having slits or wind-
ing-spaces extending through the same, and
pins or bearings crossing said slits, the face

of one part being provided with two obligue

grooves leading from the respective pins, and
with a channel connecting the grooves, the
rear of the other part having correspond-
ing grooves and channel, substantially as de-
scribed. | |

4. A former composed of two detachable

parts, one of said parts having a detachable

cheelt-piece, bounded DY grooves or channels
in which the coil is wo und, the other part hav-
ing on its opposite side corresponding wind-
Ing-grooves, slits or spaces being provided for
vhe passingof the wire from the face to (he reay
of the former, and vice versa, substantially

as aescribed. | |
In testimony whereof I have signed this
Spectfication in the presencs of two subserib-
ing witnesses. |
| ANDREW L. RIKER.

Witnesses:
SAML. RIKER, Jr.,
JNO. M. RICHARDS.
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