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UNITED STATES

PATENT OFFICE.

ANDREW L. RIKER, OF NEW YORK, N. Y.

FOR’M'ER FOR WINDING ARMATURE-CbILS.

SPECI.n ICATION formmg part of Letters Patent No. 804,843, dated May 31,1898.
Application fled November 19, 1897, Serial No. 659,163, (No.model) ~

To @ll whom it may concermn: .
Be it known that I, ANDREW L. RIKER, of
New York, N.Y. have invented new and use-

ful Improve'mpnts in Coiling-Frames for Ar-

mature-Windings, which improvemenis are
fully set forth in the following specification.

. This invention has reference to means for
winding armature-coils; and it consists of a
coiling frame or former of special construc-

tion designed particularly for use in making,

such coils. Heretofore coils of this general
character have been made in various ways,
2 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, bringing it to
final shape and imparting to it the necessary

bends or offsets to admit of grouping thesev-

eral coils tipon the armature-core, according
to the plan adopted. According tothe pres-

entinvention the coilis wound complete upon-

2 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
and ready for application to an armature-
eore. Fig.2isa plan viewof a group of such
coils, showing how they fil togethsr.
is an end elevation of the bend of a coil, the
covering-tape being partly removed.  Fig. 4
is an end elevation of part of an armature
constructed in accordance with the invention.
Fig. 5 is a front elevation of a former upon
\vthh the coils are wound. Iig. 6is an edge
view thereof. Iig.7isarcar e]evation there-
of. ¥iz. 8isatop view thereof. Ifig. 9 isan
isometiic persneetive of the bcvexal pmts of
the former dismembered.

The ecilshown in the drawings is composed

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

may of course be-greateror less. The coilis
hexagonal in shape. The opposite parallel
sides b, Tig. 1, are the parts which occupy
slots in the armature-core. The remaining
sides of the hexagon ¢ d e f are the connect-

ing parts which lie beyond the ends of the
eorc. [t willbecbserved that the three wires

lieone ahove the other (not side by side)—
that is Lo say, whenlying in a slot they will

all be in the same plane radial of the eylin-

der. Tt will also be observed that the con-

“is at theé bottom of the coil.

Fig. 3.
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‘necting sides ¢ d e f are not bent inward i9:

ward the axis of the core, but extend out‘\_‘
ward in substantially the same plane as the

sides a b.

Following the course of the coil 1llustmted'
|.in Figs. 1 and 8 from the end 2 it will be ob-

served that the upper wire (marked 8) and the

adjacent wire 9 continue in the same relative

positions—the wire 9 under wire 8, around the
coil until wire 9 ends at the terminal 3, which
These wires do
not eross or shift positions at the vertical

drop or. bend, but, as shown in Fig. 3, con-
‘tinue in parallehsm Otherwise the ends 23

instead of being respectively at the top and

bottom of the 0011 would both be at the top.
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The coil is distinguished by the fact thatthe .

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

70

dimension measured on a horizontal tlans- :

verse line—is equal to one thickness of wire,

‘except ab the vertical part, where'it; is equa.l

to two thicknesses, as shown at the line 5 5,
This is true irrespective of the nums-
ber of turns (in excess of two) of whlch the
coil is composed. As shown in Figs. 1 to

'3 which illustrate a coil of three turns, the

third wire at the vertical part lies behind the
wires 8 9, a fourth wire would, be alongside
»hereof, and in caseof a greater number they
would lie in pairs one. behmd another, leav-
ing the thickness at this part always twme
that of the other parts of the eoil.

The winding of the complete armature ma.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
and each coil of a plurality of turns. The
extent to which the connecting parts extend
beyond the ends of the coﬁe\1s controlled by
the numpber of coils in cach g oup and will be
somewhat greater than the sum of the thick-
nesses (or smallest; cross - seetional dimen-

‘sions) of the group.of coils.
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Atthe ends of each coil--forinstance, at the .

point J,wllele the side.c meets the side d, Iig.
1—is an offsetor drop, and IFig. 2 clearly Tius-
trates how this offset and drop peumt the
symmetrical arrangement of the coils in the
manner already explmned Considering the
relative posjtions of the two coils, if thu side
¢is within the corresponding side of the othér
coil—that is, between it and the end of - the
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veore—its side d will be outside of the corre-
sponding side of such other eoil, and vice
versa. - In other words, the sides of adjacent
coils oceupy reversed. positions on opposite
udes of the bend or offset. This is shown in
Fig. 2, where the sxdes of one coil are marked
¢ d, of another ¢ d', and of a third &2 d2
mew to the vertical drop the sides  ave in
a pl(me just beneath that of the sides ¢, but
only so far beneafh as to permit the wires to.
cross each other—that is, to enable the wires
composing a coil after nmkmw the ‘turn.at
the angle g to pass inside of thosé wires which
before the turn were outside of-it, and vice
versa. The eonstiruction ut the two ends be-
ing identical it is unnceessary to repeat the
descrlptlon for the other ends of the coils
formed by the sides ¢ and f.

The manwer of and means for producing
this coil will now be explained with reference
to Figs. 5t09. The winding fiame or former
is composed of two separate parts A and B.
cross-piece C is permanently fastened to part
A and detachably fastened to' part 13, as by
bolts 7 and wing-nuts %', so that by with-
drawing the bolts the two parts may be sep-.
arated. When put together for use, the two
parts are separated: 1)\' a slit or winding-space
c, which space is er ossed by two pins or bear-
mw-aurfaces mn. These pins mark the angles
at which the drops or offsets oceur, and the
distance between them fixes the extreme
iength of the coil longitudinally of the.arma-
tm- -shaft. Lookingatthefrontof the former,
Hig. 5, a groove o is seen formed in the palt
I3, this grooveé inelining downwardly from the
point where it intersects the winding-space &,
which is just opposite pinm. This.grooveis
just wide enough to receive one thlckuess of .
the insulated wire, (designated as ¥ in these
figures,) so that suceessive turns of wire laid
therem willlieone on top of the other. - Start-
ing from pin n and melmed in the opposit:
dlrectlon isanothergroove o’. These grooves
are connected by & channel o*ranning along:
theo side of part B, as shown in Fig.:5.

t,he planeof the face of part B’ are ‘algoeurved
in a plane transversely. thereof,- as -clearly.
shown in Fig. 8, this curvature being thuit
the ar ma{;ure -core. ‘The ént
B', which is bounded by the grooveso
cha,nnel 0% is removable flom part B in ‘the'.
plane of the coil, so as to. fnelhtate 1'em0\ml«
of the latter whou compléted.
held in place by the same bolts’ and. nuts as.
attach parts' A and' B together. .
tho formor dlsmembered T.ooking now .t
theroar of the former, Fig 7 sxmrlm- ouiding-

grooves p p' are soen extendm’o' _mspectwely.,; -

from pins mn. and n; but these

is pm-allel w1th 0%+ conmtut

three sides of the héxagonal figure’

the ‘outline of- the: complete’ c011
£

- the ‘chanuols

Ale

i :servatwm applyto thd pin # and the grooves

Tig.'9 shm\_'S»__,
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pm-ts—that is, 51des cde f—are forined i m the
grooves 0 o' p p'.

>~ In winding a coil the operator passes thc
wire y into the winding-space &, bending it at
about its middle over one-of the pins—say m.

(It is’ & matter of indifference which of the
pins serves as the starting-point.) The ends
of the wire then project on opposite sides of
the former. 'The forwardly-projecting end is
now carried thl ough the groove o, ch.mnel 0%

and groove 0/, and its end put ’rhrou-rh the
space k from frontto rear, around pin 2, th s
completing one half-turn. ~ The opex'ator now
completes the other half of the same turnby
reversing the former and carrying the other
end of the w ire, beginning nqmn at thc pin m,
through groove ), chmmel 17, and groove p;
an veachir gpin nhethruasts the wire tluourrh
space & from rear to front.. .. [Fhusg :
start, the two wires pmJOCh 1 otigh'sp
in nppo\m‘ directions, having met t and passed

each other at pin n,

It is necessary to proceed in the the man-
ner pointed out, first’ winding half a turn
on the front of lhe former and then half'a
turn on the back thereof {or viee versa) in-
stead of completing aturn with the end of the.
wire first nmmpumod

aco

~r

“v

-

If the latter cotrse ¢

were followed, the wires of adjacent tums,-'

would not occupy their proper 101.1’(1\'@ posi-
tions. The winding now continues from the
pin 72 in a manner or direction the reverseof,
that just traced for the first turn until a coil

g

having the desired number of turns is made -

up. Thoe nuts and bolts A 1’ are then with-
drawn and parts A B.13 sepavated, after wluch'

he coil can readily be x-emovcd

"It will be observed that the wire in pmsmg
frout’groove v fo groove p malkes a bend over:
the pin m and also a slight detlection in the
spacek.  Theturn around pinan {or 1) brings
‘the wire into a different-plane, the distance
bouweon the two planes being the diameter of
thie pin-as the'grooves o.p stakt respeetively,
fromopposite qxdeq of thopinw. ' he same oh-

The width of wind-

a.dywenb ‘thereto..

ng-space
‘wircs:to lie side by side across pinm, (or n,)
hown in Fig: §.- In this way arve secured
properrelative positions of the wires and

- the stmétuml characteristics of  the eoil:
‘pointed out’it - desembx, 2 Figs. 1and 3, and -

the. formier ‘and of
wﬂ thereon it will
no mm.ter W ha,t *hc

froin-this ‘explanatio
‘the manner of windii
be clearly understoo
;num'her of turns in'the'éo

is ‘just: sufficient to permit’two :
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The core is provided with the usual longitu-
dinal slots, and the coils are applied succes-
sively in the slots until the workman has gone
completely around the core. These slots ave
of such depth as to receive the width of two
coils. ITe then goes around it again, so that
at the ecompletion theve arc parts of two coils
in each slot, '

Obvigusly the invertion-is susceptible, in
part at 'least, of embodiment in formers de.-
signed to produce coils differing in shape
from that herein shown and deseribed.

ITaving thus deseribed my invention, what
Iclaim asnew, and desire Lo secure by Letters
Patent, is— ' .

1. Acoiling frame of former comprising two
parts having a winding-space befween them,
and grooves or winding-channels in each part

transverse to the plane of the winding-space,

those in one part being on the face of the
former, and those in the other partin the rear
thereof, substantially as deseribod.

2. Acoiling frame or former comprising two
parts and means for attaching the two parts
rigidly together and for detaching them when

desired, said former having at each end a
- winding space or slit throngh which the wire
can pass from front to rear, grooves or chan-
nels in each part, those in one parlt being in

the face, and those in the other part in the
rear, so that the coil, when completed, lies
partly on oune 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 oblique
i) -

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-
seribed. ‘

4. A former composed of two detachable
barts, one of said parts having a detachabie
cheek-plece, hounded by grooves or channsls
in which the coil is wound, the other part hav-
ing on its epposite side corresponding wind-
ing-grooves, slits or spaces being provided for
the passing of the wire from the face to the r ar
of the former, and vice versa, substantially
as deseribed. '

In testimony whereof I have signed this
specification in the presence of two subsecrib-
ing witnesses.

ANDREW L. RIKER.

Witnesses: '
SAML. RIKER, Jr.,
JNO. M. BICHARDS,

30

35

40

45

50




