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11 Claims.

This invention relates to electric motors. A
cardinal object of the invention is to provide
an effective construction whereby there is pro-
duced what may be termed a “fiat”’ motor, that
is, one of very restricted axial dimension. Co-
ordinate objects are to provide a construction
cheap and easy to manufacture embodying many
parts which may be formed from sheet metal
stampings or similarly shaped elements of sheet-
like character.

A flat motor such as referred to has many
advantageous uses. 1 may cite by way of exam-
ple the operation of windows or like sliding pan-
els such, for example, as the window in an auto-
mobile door, in which case the motor may he
housed hetween the panels of the lower portion
of the door with its axis extending transversely
of the vehicle, and the power adjustment of the
movable seats in automobiles, in which case it
would be stowed under the seat with the axis
vertical. Other applications will suggest them-
selves.

My invention will be well understood by ref-
erence to the following description taken in con-
nection with the accompanying drawings, where-
in:

Fig. 1 is a central vertical section through the
motor, the windings being omitted for clearness;

Figs. 2 and 3 are sections on the lines 2—2
and 3—3 of Fig. 1 respectively;

Fig. 4 is a sectional detail on the line 4—4
of ig. 3 and on an enlarged scale;

Figs. 5, 6 and T are sections on the similarly
numbered lines of Fig. 1;

Figs. 8 and 9 are sections on the lines 8—8 and
99 respectively of Fig. 6; and

PFig. 10 is a section on a smaller scale on the
line 10—10 of Fig. 1, the central portion being
broken away.

Referring now to Fig. 1 of the drawings, I
there show a shaft 12 having reduced end por-
tions received in external bearings 4 of the so-
called oilless type, the shaft projecting at one
end to receive a driving pulley 15. Bushings 8
externally fitting the bearings support the end
bells 20, which are formed from relatively thin
sheet material, have their peripheries marginally
inturned toward each other at 22 and terminate
in radially extending flanges 24, herein outwardly
extending, between which are received and
clamped the field laminations 28. These lamina-
tions, 26 as seen in Fig. 10, are provided with
the inwardly projecting pole-forming portions
28 which receive the usual field windings, not
shown. A six-pole motor is illustrated. Suitably
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insulated bolts 30 (see Fig. 1) carried by one of
the end bells provide for connection of the field
windings to.the line,

Referring again to Fig. 1, the shaft 12 is herein
shown as provided with a radially extending
flange 32 from which is supported the frame for
the rotor or armaturc which herein has the
general form of a cup having a depressed bot-
tom portion secured to the flange as by spot weld-
ing and presenting an inner wall 34, a radially
extending wall 36 and a reversely extending cylin-
drical wall 38 terminating in an outwardly di-
rected flange 40. The central space within the
depression bounded by the wall 34 may serve as
shown to accommodate at least in part the right-
hand bearing 14, this construction contributing
to attainment of a restricted axial dimension for
the motor as a whole.

Armature laminations 42 encircle the cylindri-
cal wall 38 and may be slipped over the cup
from the right, viewing Fig. 1, to be supported
at the left by the flange 40. In Fig. 10 I have
shown these laminations as formed with twenty-
four equally spaced slots to receive armature
windings (not shown) in well known manner.
Thus the first winding might be through the first
and fifth slots, the next through the fifth and
ninth, and so on.

The radial wall 36 of the cup accommodates
commutator segments 46 which herein face axial-
ly. When the wall is of metal, insulating rings
48 and 50 on either side thereof are provided.
The commutator segments are herein shown as
formed of the heads of rivet-like elements hav-
ing shanks 52 passing axially through the rings
and through clearance holes b4 in the wall 5.
These shanks 52 initially have an inner, rela-
tively large portion and a distal portion of some-
what smaller diameter which permits a hollow set,
to. be placed over the same to upset the larger
portion on the right-hand face (viewing Figs. 1
and 4) of the ring 58, leaving the distal portion
of the shank extending as shown. As seen in
Tig. 4, the ends 56 of the armature coil windings
may be brought down and twisted about the pro-
jecting ends 54. When all the parts of the arma-
ture are assembled, the projecting ends of the
rivet-like elements may then be dipped as a unit
into an annular vessel containing a bath of solder
permitting all the connections 56, forty-eight in
all in the example shown, to be effected by a
single soldering operation. )

Brushes 58 are spring pressed axially azainst
the commutator segments 46 and, as seen in
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Fig. 1, are accommodated inwardly of the outer
cylindrical wall 38 of the cup.

I shall next describe the brush assembly here-
in shown., Referring to Fig. 1 and proceeding
from left to right, there is there shown a dise or
ring 60 of insulating material utilized to back
up the brush holders, hereinafter to be referred
to, when the left-hand end plate 20 is of con-
ductive material gnd superposed thereon serially
are an inner insulating ring 62 of substantial
thickness, a brass brush ring 64 which we may
term for distinction the negative ring, an insu-
lating ring 66 similar to the ring 62 and an outer
Positive brush ring 68 of brass. These rings are
disposed in encircling relation to the shaft and
at least in part are, as shown, housed within the
hollow of the armature cup defined by the outer
wall 38,

As best seen by a comparison of Figs. 1, 8 and
9, the insulating rings 62 and 64 are provided
at equally spaced points about their beriphery
with notches opening radially and adapted to
receive with a press fit the tubular brass brush
holders 18 preferably of square section as shown
best in Figs. 6 and 7, in which the brushes 58
operate in the manner of plungers. Referring
now to Fig. 6, the negative brush ring 68 is pro-
vided in the 2, 6 and 10 o’clock positions with
similar notches 12 in which alternate brush
holders are received with a press fit to provide
an electrical connection, while in the 12, 4 and 8
o’clock positions notches 14 of larger dimensions
are provided so that the other brush holders of
the set have a clearance from the ring 68 and
there is no electrical connection, In the case
of the positive ring 64 shown in Fig. 7, the
notches 712 which fit the brush holders are in
the 12, 4 and 8 o’clock positions and the clear-
ance notches 14 in the 2, 4 and 10 o’clock posi-
tions.

To provide for connecting rings 64 and 68 to
the line the bolts 15 (Figs. 5 and 7) may extend
from ring 68 rearwardly to the exterior of the
motor housing, the head of the bolt being received
in a suitable opening 1§ provided therefor in the
outer insulating ring 66 and lying remote from
the ring 68. Bolts 18 (Fig. 6) have heads over-
lying the ring 68 gnd extend to the exterior of
the motor housing through clearance holes 80
provided in the ring 64 so that they are not in
electrical connection therewith, and to one of
these bolts the lead to its side of the line may be
connected.

In practice the two rings 64
duplicates with one hole formed
as the shank of the bolts and three other holes
larger than the shank of the bolts but smaller
than their heads.
side down relatively to the other so that the small
hole through which contact ig made in the case
of plate 64 (Fig. 7) is disposed in the 11 ¢’clock
position shown, whereas in the case of the outer
plate (Fig. 6) it is disposed in the 1 o’clock posi-
tion.

It will be noted that the wide bearings provided
for the brush holders 10 by the thick insulating
rings 62 and 66 hold all the superposed rings 62,
64, 66 and 68 of the brush assembly in alignment
and in particular the various bolt-accommodat-
ing holes which have been referred to, insuring
effective air gap at the clearance holes.

In Fig. 2 Y have shown g retainer cup 82 over-
lying the left-hand end of the shaft and secured
to the left-hand end bell 20 while a retainer cup
84, similar but; centrally apertured to pass the

and 68 may be

of the same size !

In assembly one is turned up-
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4 .
shaft 12, is provided at the right-hand side of
the motor, viewing Fig. 1.

Referring again to Fig, 16, it will be noted that
the field laminations 2§ extend radially for a sub-
stantial distance beyond the pole-forming pro-
Jjections 28 on which the windings are mounted.
Thus, in spite of the small axial dimension of the
assembly as illustrated in Fig. 1, a body of iron
of ample cross section is provided between the
poles to provide a path for the lines of force. In
the application of small motors to tight places 3
the usual aim hitherto has been to reduce the
diameter of the motor ang this has resulted in
a scamping of the amount of magnetic material
available at this location. If such a motor is gp-
plied, for example, t0 an automobile window reg-
ulator adjacent to g large metallie panel, leakage
tends to occur through this panel which is set
into vibration as the motor rotates with result-
ant objectionable noise, The principle of my
bresent motor, however, is to shrink it to mini-
mum dimensions axially while making it of rela-
tively large diameter bermitting it to be mounted
in a narrow place such as a door with the axis
extending transversely to the door. The cup 38
on which the armature is mounted not only pro-
vides for shortening the dimensions aXxially by ac-
commodating at least in part the commutaior
mechanism but permits the use of armature and
field laminations of large circumference to permit
the use of adequate amounts of material within
the restricted axial dimension, this increased cir-
cumference being utilized in the present instance
to provide the six poles.

While the exact dimensions are, of course, not
of the essence of the invention, it may be useful
by way of example to state that the exemplary
construction illustrated is g motor designed for
the operation of the window in an automobile
door and having an exterior diameter of 634
inches and a dimension of 2 inches from end to
end of the shaft 12, including the overhanging
portion on which the pulley {6 is supported, the
distance between the relatively remote faces of
the bearings 14 being an inch and a half,

I am aware that the invention may be em-
bodied in other specific forms without departing
from the spirit or essential attributeg thereof,
and I therefore desire the bresent embodiment,
to be considered in all respects as illustrative and
not restrictive, as is in fact clear in several mat-
ters from the description itselr, Reference is to
be had to the appended claims to indicate those
principles of the invention exemplified by the
particular embodiment described and which I
desire to secure by Letters Patent,

Iclaim:

1. In an electric motor the rotor comprising a
shaft, a member of sheet material carried there-
by having an inner wall spaced from the shaft, g
radially extending wall rising therefrom and an
outer, reversely extending, generally cylindrical
wall, armature laminations encircling the outer
wall, commutator segments carried by the radial
wall and exposed at the interior beneath the
outer wall and having means exposed at the ex-
terior for the connection of armature windings,
the space within the inner wall providing at, least
in part for the accommodation of a shaft bearing
and the space within the outer wall providing at
least in part for the accommodation of a brush
assembly having brushes bressed axially against
the segments.

2. In an electric motor the rotor comprising a
shaft, a member of sheet material carried there-
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by having an inner wall spaced from the shaft, a
radially extending wall rising therefrom and an
outer, reversely extending, generally cylindrical
wall and terminating in an outwardly extending
flange, armature laminations encircling the outer
wall and axially supported by said flange, com-
mutator segments carried by the radial wall and
exposed at the interior beneath the outer wall
and having means exposed at the exterior for
the connection of armature windings, the space
within the inner wall providing at least in part
for the accommodation of a shaft bearing and
the space within the outer wall providing.at least
in part for the accommodation of a brush assem-
bly having brushes pressed axially against the
segments.

3. In an electric motor a rotor comprising a
shaft, a cup-like element carried thereby having
a substantially radial wall and an outer, generally
cylindrical wall, armature laminations exteriorly
encircling the cylindrical wall, commutator seg-
ments carried by the radial wall and facing the
interior of the cup, a brush assembly comprising
insulated collecting rings and axially pressed
brushes associated therewith organized in encir-
cling relation to the shaft and accommodated at
least in part in the space within the cylindrical
wall and & field structure radially outward of the
armature laminations.

4. In an electric motor a cup of sheet material
having a radial wall and an overhanging cylin-
drical wall, armature laminations encircling the
cylindrical wall, commutator elements of rivet-
like structure having heads exposed at the inner
face of the radial wall to provide contacts, the
stems extending through the radial wall, an-
chored in the same and projecting a substantial
distance to provide for the connection of arma-
ture windings thereto as described, and axially
pressed brushes extending into the space within
the cylindrical wall for cooperation with the con-
tacts.

5. In an electric motor a cup of sheet material
having a radial wall and an overhanging cylin-
drical wall, armature laminations encircling the
cylindrical wall, commutator elements of rivet-
like structure having heads exposed at the inner
face of the radial wall to provide contacts, the
stems extending through the radial wall, an-
chored in the same and projecting a substantial
distance to provide for the connection of arma-
ture windings thereto as described, and axially
pressed brushes extending into the space within
the cylindrical wall for cooperation with the
contacts, the bottom of the cup inwardly of the
segments being depressed to provide space for a
rotor bearing.

6. In an electric motor & cup of sheet material
having an exterior cylindrical wall with an out-
wardly flanged lip, armature laminations em-
bracing the wall and bearing on the lip, an annu-
lar series of commutator segments carried by the
bottom wall of the cup and exposed at the In-
terior thereof and having means exposed at the
exterior wall for connecting the segments of
armature windings.

7. In an electric motor a cup of sheet material
having an exterior cylindrical wall, armature
laminations embracing the wall, an annular
serles of commutator segments carried by the
bottom wall of the cup and exposed at the in-
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terior thereof having shanks anchored to the
wall and projecting a substantial distance be-
yond the same to provide for the connection of
armature windings thereto as described.

8. In an electric motor the brush assembly, an
inner metallic disc, an insulating disc and an
outer metallic disc superposed in order, the sev-
eral discs having peripheral notches opening
radially to receive axially extending brush hold-
ers in the form of non-circular tubes, the notches
of the metallic discs being alternately of a size
to fit the holders and larger, the smaller notches
of the two discs fitting alternate holders, a bolt
engaging the inner disc and extending rearward-
1y to provide for an electrical connection thereto,
and other bolts passing through all the discs, in
the case of the inner dise, however, through rela-
tively large openings therein excluding conduct-
ing contact, one at least of the latter bolts being
in conducting contact with the cuter disc to pro-
vide for an electric connection thereto.

9. In an eclectric motor the brush assembly
comprising a pair of superposed insulating discs
having peripheral notches, axially extending
brush holders in the form of non-circular tubes
fitting the notches, conducting plates associated
with each holder having corresponding notches,
those of the two plates fitting alternate holders
respectively, the plates being cut away between
the notches to pass the other holders, and means
for connecting the plates respectively to oppo-
site sides of a line,

10. In an electric motor the brush assembly
comprising a pair of superposed insulating discs
having peripheral notches, axially extending
brush holders in the form of non-circular tubes
fitting the notches, conducting plates associated
with each holder having corresponding notches,
alternately of the same size and larger than the
holders, the smaller notches of the two plates
fitting alternate holders respectively, and means
for connecting the plates respectively to opposite
sides of the line.

11. In an electric motor a pair of end bells of
sheet material having peripheral flanges, annular
field laminations received between the flanges, a
cup-shaped element having its side wall extend-
ing into the central space defined by the fleld
iaminations, annular armature laminaiions fit-
ting over said end wall, commutator segments
carried by the bottom wall of the cup and ex-
posed at the interior thereof, means exposed at
the exterior of said wall for connecting the seg-
ments to armature windings, a brush mounting
at the open end of the cap having an annular
series of axially extending brushes for cooperat-
ing with the segments,

HILLARY L. HILL.
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