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To all whom tt vy concern:

Be it known that I, FRANK A. MERRICK, of
Johnstown,; in the county of Cambria and
State of Pennsylvania, have invented a new

and useful Improvement in Armatuare-Coils,

of which the following is a full, clear, and
exact description, reference being had to the
accompanying drawings, which form a pa,rt
of this specification.

My invention relates to form-wound sepa-
rable armature-coils of that type in which
both sides of the coil are equidistant from
the axis of the armature or in the same cir-
cumferential plane and are in contact with

the periphery of the drum or core and alsoto

windings composed of a
colls. |
Theobjectsof myinvention are toprovide a
collofthe above-mentioned type so construct-
ed that its leads or terminals leave the coil in
the mosteonvenient mannerto facilitate their
manipulation and connection to the commu-

plurality of such

tator, to avoid crossing upon each other the |

individual turns or conductors of which the

coil is ecomposed, and to so construct and dis-

pose of the end-connecting portions of the
colls as toeconomize in space. Iattain these
objects by a coil of the novel shape, construec-

tion, and arrangement herein deseribed, and

pointed outin theappended claims, reference
being had to the accompanymﬂf dra,wmfrs, in
Whl@h-—-—

Figure 1 is a plan view of a coll unwrapped
emnbodying my invention; Iig. 2, anend view
showinga number of the coilsassembled upon
an armature coil or drum; Hig. 3, a trans-
verse section through one of the core-slots,
showing the disposition of the conductors
therein; Hig.4, a fragmentary plan viewshow-
ing the manner 1in which the end portions of
the colls are constructed and arranged Fig.
5, an end view of a portion of one of the 00118
unwrapped and applied to an armature; and
Fig. 6 a view similar to Fig. 5, but showinﬂ' a
slwht modification.

The coil shown in Fig. 1 is, as a matter of
fact, composed of three separate grouped
coils_ formed by winding gimultaneously upon

e

‘hexagon.

a suitable former three separate conductors.

The invention, however, is equally appli-
cable toacoil formed of any suitable number
of conductors from one up, and the term
‘“coil ”’ asused herein and in the claimsshould
be understood as applying to a winding mem-

‘ber composed either of a single unit of any
desired number of turns or of a number of

such units grouped into a single structure.
I would further state that while the coil 1llns-
trated is designed for a four-pole machine my
inventionis not limited thereto, butis equally
applicable to other polar arrangements,
The shape of the coil is that of an irregular

A and I3 are preferably of equal length and
are disposed in planes whichare mdml to the
armature-axis. The radial depth of each of
these sidesis substantially equal to the depth
of the armature-slots and the thickness is

50
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Its two straight and parallel sides

equal to the diameteror thickness of one con- .

ductor plus its insulation,
The two ends of the coil are preferably of
similar shape and are composed each of two

oblique portions a and b, which extend be-
yond the end of the coil.

The portion «
leaves the side A atan obtuse angle and has,

7

75

considered as a whole, no plane which canbe

defined byreference to other parts of the coil
or to the armature, for the reason that it ef-
fects a gradual transition from the plane of
the side A to the plane of the part b by a kind
of helical bend or twist, the inner conductor
1 of the side A becommﬂ' in the part b the
upper or outer conductor and the upper or
outer conductor 2 of the side A becoming the
inner concuctor of the part b, the intermedi-
ate conductors changing thelr relative posi-
tions correspondingly in their natural order
and sequence.

The part b forms an obtuse angle with the
side B, to which it is connected by a bend c.

Viewed in plan the planes of the lateral faces

of the part b are preferably substantially
vertical. They may, however, be somewhat
inclined to the vertical without in any way

80

Qo0

affecting the character of the coil, provided, 9 5

of course, that all the coils are substmntlally
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the same in this respect. In end view the |

part b is seen to be arched or curved to lie In
an annular plane concentric with the arma-
tare-axis. -

The precise nature of the bend ¢ will be
best understood by reference to Figs. 4 and
5. In making this bend the top conductor 2
of the side B is bent abruptly backward and
thence down and around, becoming the lower
or inner conductor of the part b, while the
lower conductor 1of the side I3 by a concen-
tric bend becomes the upper conductor of
the part b. The intermediate conductors
take their respective concentric positions in
natural order between the conductors 1 and
2. In armatures where the depth of the coil-
slots is greater than the distance between the
said slotsthe bend ¢ has to be somewhat modi-

fied at the back end of the armature, since

the space between the slots is in such cases
not sufficient to admit of a full backward
bend of the form shown in Fig. 9.

The terms ““ inner ” and ““inward ” or ‘ in-
wardly” as used herein and in the claims
are to be interpreted with reference to the
armature-axis.

Fig. 6 shows the modification proper in
such cases, which consists in making some
of the conductors overlie others; so that the

-coil at this point is in part of double thick-

ness. This modification is ordinarily not nec-
essary at the commutator end of the arma-
ture, for the reason that the leads or termi-
nals going tothe commutatorreduce the num-
ber of conductors in the bend ¢ sufficiently
to permit the use of a bend such as shown in
Fig. d.

1t will be seen that the conductors of the
coll reverse their relative positions four times
in the coil, the conduectors in thesides A and
B having precisely the same relative dispo-

sitions, whereas in the two end portions b

the relative disposition of the conductors 18
exactly reversed withrespectto the two sides,
although the same in each of said portions

~b. From this arrangement of the conduc-

55

6o

~at 1ts outer edge.

tors it follows that the leads 3 from one side
of the coil leave said side at its inner edge,
while the leads 4 from the other side leave it
This arrangement very
greatly facilitates the manipulation and con-
nection to the commutator of these leads, as
will be appreciated by those who are practi-

cally familiar with armature-windings. This.

disposition of the leads is furthermore ef-
fected without crossing the conductors upon
each other at any point. On the contrary,
each conductor throughout the coil preserves
throughout 1ts parallelism to the other c¢on-
ductors and wherever a transition is made
from one plane to another the conductors
each take their natural relative order and
position. -

The manner in which the coils are assem-

| part adjacent to one of the sides being con-

736,417

placed the side A of one coil side by side with
the side B of another coil, the end connec-
tions of these two coils extending in opposite
directions across the end of the core. The
coils are so placed, it will be noted, that the
two sides of each coil bear against the far-
ther sides of their respective slots. This
makes it easier toapply and remove the coils,
as it makes it unnecessary to spring the sides
of the coils over the corners or edges of the
armature-teeth, as must be done where the
sidesof the coils bearagainst the nearer walls
of their respectiveslots. Theradialand back-
ward offset at the bend ¢ enables the part a
of each coil to pass under the part b of the
adjacent coil, and the obligue disposition ot
the end portions ¢ and b permits said portions

in the various coils to successively lie side by

side in parallel relation, as shown. |
It will be readily seen from Fig. 4 how

other coils may be added thereto to produce

the symmetrical winding shown in Fig. 2.

In the coil shown the parts a of each coil

are somewhat shorter than the parts b. The
relative lengths of these two parts isnot, how-
ever, an essential feature of the coil and wilil
vary according to the number and size of
coils, amount of available end space, &e.  In
some cases the parts ¢ may make a lesser
angle with the side b than is herein shown
and will therefore meet the part ¢ at a point
somewhat near the center line of the coil. In
other cases it will make a greater angle than
that shown and will shorten accordingly.
HenceIdo not wish tolimit myself to the exact
construction which I have herein shown and
described. - .

Having thus described my invention, what
I claimas new, and desire to secare by Letters
Patent, 18—

1. An armature-coil having two straight
parallel sides, lying in the same circumfer-
ential plane, and connected by end portions
composed each of two reversely-oblique parts,
one of which is offset inwardly from the plane
of the sides, and the other of which is a por-
tion of a helix. connecting the first-named
part to one of the sides.

2. An armature - coil, consisting of two
straight parallel sides lying in the same cir-
cumferential plane, and two longitudinally-
projecting end portions composed each of two
parts which form obtuse angles with their re-
spective sides, the part adjacent to one side
being offset inwardly therefrom, and the part
adjacent to the other side forming a helical
bend through which the offset portion rises
to the plane of the sides.

3. Theherein-described armature-coil,com-
prising two parallel sides lying in the same
circumferential plane, and end or connecting
portions composed each of two parts, that

nected thereto by a backward and inward oft-

- 65 bled uponthe drum will be readily understood | set, and the part adjacent to the other side
passing from the plane of that side to the

from Iigs. 2and 4. In each of the core-slotsis
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plane of the first-named part in an oblique

direction and by a helical bend.

4. Theherein-described armature-coil,com-
prising two parallel sides equidistant from
the axis of the armature, and chordal end
portions composed each of two parts, one of
which is offset inwardly from the plane of the
sides and lies obliquely in a plane concentrie
therewith, and the other of which forms a
helical bend. o

5. Theherein-described armature-coil, hav-
ing its two sides equidistant from the axis of
the armature, and end portions formed each
of two oblique parts which form longitudinal

projections of the coil, one of said parts, when |

the coil is viewed in plan, showing an oblique
edgewise disposition, and the other part
showing a helical bend.

6. An armature-coil having parallel sides
equidistant from the axisof the armature,and
oblique end portions b joined to one of said
sides by &4 backward and inward bend in a
plane parallel with the planes of the end faces
of the armature-core, and joined to the other
of said sides by oblique helical bends.

7. Anarmature-coil, composed of the paral-
lel sides A and B, the oblique,arched-end por-

tious b joined to the side B by the backward

and inward bends ¢, and the oblique helical
end portionsa,which join the portions b to the
side A.

3, Anarmature-coil composed of a plurality

of grouped conductors whiech maintain their

parallel relation throughout the coil, but |

which change their relative relation to the in-
ner and outer edges of the coil twice at each
end portion thereof, whereby one set of com-
mutator leads or terminals leaves one side of
the coil at its inner edge, and the other set
leaves the other side of the coil at its outer
edge. |

9. The combination with a slotted-drum ar-
mature, of a winding therefor composed of a
plurality of similar separable coils, each coil
having its sides of substantially the fulldepth
of the core-slots and each side lying therein
side by side with the opposite side of another

- coil, each coil extending from the farther side

50

of oneslot tothe farther side of another slot,
the end portions of the coils extending alter-

nately in opposite directions across the ends |
of the drum and consisting in part of ob-
lique edgewise-disposed portionslyingside by
side in an annular plane concentrie with the |

ialal T

&

-

plane of the sides, and in part of helical por-
tions partially overlying each other.

10. An armature-coil having two substan-
tially straight parallel sides lying in the same
circumferential plane, and connected by end

portions, each of which is composed of two

parts,one of said parts leaving its correspond-

1ing side at an obtuse angle and having its lat-

eral faces (when the coil is viewed in plan) ly-
ing in substantially vertical planes, the other
of said parts also leaving its side at anobtuse
angle and extended to meet the first-named

part by a symmetrical bend,in which the indi-

vidual conductors comprising the coil pre-
serve substantial parallelism, but are trans-
posed with respect to the outerand inner edges
of the coil. | |

11. The herein - described armature - ¢oil,
consisting of two parallel sides lying in the
same circumferential plane, and end or con-
necting portions consisting each of two parts,
that part adjacent to one of said sides being

connected thereto by a backward and inward

offset, and the part adjacent to the other side
leaving the first-named part at an obtuse an-
ole and through a helical bend.

12. The herein - described armature - coil,
consisting of two parallel sides lying in the
same circumferential plane, and end or con-
necting portions consisting each of two parts,

‘that part adjacent to one of said sides being

connected thereto by a backward and inward
offset, said offset at the end of the coil oppo-
site the commutator end being in part of dou-

ble thickness. _ _
13. Anarmature-coil havingan end portion

joined to one of its sides by a short backward

and inward bend away from the adjacent coil.

14. An armature-coil having end portions
joined to one of its sides by a short backward
and inward bend, by which the outer con-
ductor of the adjacentside becomes the inner
conductor of the said end portion.

15. Anarmature-coil havinganend portion
connected toone of its sides by an abrupt back-
ward and inward bend, & portion of which has
the conductors thereof displaced out of paral-
lelism and overlying each other.

In testimony whereof I have affixed my sig-

nature in presence of two witnesses.
o FRANK A. MERRICK.

Witnesses: |
CoraA G. COX,
H. W. SMITH.
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