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UNITED STATES PATENT of FICE 
2,454,471 

SEWING MACHINE DRIVE 
James W. Momberg, Somerville, N.J., assignor 

to The Singer Manufacturing Company, Eliza 
beth, N.J., a corporation of New Jersey 

Application December 21, 1946, Serial No. 17,791 
9 Claims. (CI. 172-36) 

1. 
This invention relates to electric power trans 

mitters or unitary electric motor and clutch 
devices such as those used as individual drives. 
for industrial sewing, or similar machines, which 
require frequent starting and stopping by the 
Operator. 
In manufacturing establishments where sewing 

machines are used, there are large quantities of 
lint and other foreign material in the air, and 
when motors of the open type are used the inter 
nal parts become covered with lint which acts 
as an insulator and prevents the proper cooling 
of the motor partS. w 
In most instances, the unitary power trans 

mitter is located beneath the table top which 
carries the sewing machine and its bulk must 
be reduced to a minimum in order to conserve 
space and not interfere with the legs of the sewing 
machine Operator . 
One of the objects of the present invention is 

the provision of a unitary electric motor and 
clutch having a construction. Which excludes fron 
the vital internal parts of the motor lint and 
other foreign material which may be contained in 
the Surrounding atmosphere and in Which COOl 
ing air is forced directly over the rotor of the 
notor. 
A further object of the invention is the provi 

..sion of a motor having an external rotor which 
also acts as the driving element of the clutch 
and through a portion of which cooling air is 
drawn for the purpose of cooling both rotor and 
also directly cooling the driving clutch face. 
A still further object of this invention is the 

provision of a motor frame and an external rotor 
which cooperate to form a chamber in which the 
Stator is enclosed. 
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2 
Fig. 4 is a section taken substantially along the 

line 4-4 of Fig. 1. 
Figs. 5 and 6 are sectional views taken sub 

stantially along the lines 5-5 and 6-6, respec 
tively, of Fig. 2. 
In the embodiment of the invention selected for 

illustration, my improved electric power trans 
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With the above and other objects in view, as . 
will hereinafter appear, the invention comprises 
the devices, combinations and arrangements of 40 
parts hereinafter set forth and illustrated in the 
accompanying drawings of a preferred embodi 
ment of the invention, from which the several 
features of the invention and the advantages 
attained thereby will be readily understood by 
those skilled in the art. 
In the drawing: 
Fig. 1 is a side elevation of an electric trans 

mitter embodying my invention, part of the frame 
being broken away to show the rotor in elevation. 

Fig. 2 is a longitudinal vertical section taken 
through the center of the transmitter shown in 
Fig. 1. 

Fig. 3 is a left end elevation of the transmitter 
shown in Fig. 1. 
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mitter comprises a frame or casing made of two 
parts O and f f and forming a hollow cylindrically 
shaped housing for the working parts of the motor 
and clutch. The part f is formed With a hub 35 
and a series of ventilating openings 52, and the 
cup-shaped Casing part O is formed with ven 
tilating openings 5 and an inwardly extending 
centrally arranged tubular portion 3 on which is 
press fitted a stationary electro-magnetic element 
or stator 4 having the usual four-pole three 
phase windings 5. - 
Carried by the tubular portion 3 are the ball 

bearings 6 and 7 in which is journaled a motor 
shaft 8 having a knurled portion 9 on its out 
board end. 
The rotary electro-magnetic member of the 

notor is disposed externally of the stationary 
member 4 and comprises a ring type squirrel 
cage rotor 20 secured to a die-cast spider 2 hav 
ing a hub. 22 cast upon the knurled portion 9 of 
the motor shaft 8. The rim 23 of the cup-shaped 
rotary member extends over an annular in Wardly 
extending lip or fiange 24 formed on the part O 
of the casing. The clearance is Small between 
the flange 24 and the rim 23 of the rotor, and 
as the rotor is operating at high speed any lint 
or other particle of foreign matter will be thrown 
OutWardly by the centrifugal action of the rotor 
and, therefore, the above construction is, in effect, 
a motor with its operating parts totally enclosed. 

In order to cool the operating parts of the 
motor, the base of the rotary electro-magnetic 
member is formed with a series of laterally ex 
tending fan blades 25 each having a flat seat 26 
for receiving a sheet-metal ring 2 held against 
each seat by a split spring-ring 28 which enters 
a suitable semi-circular groove in the overhang-- 
ing ledge 29 of each blade. Secured to one of the 
faces of the metal ring 2 is a ring shaped clutch 
facing 30, made of cork or other suitable material, 
and extending from its opposite face is a series 
of projections 3 which are adapted to enter holes 
32 formed in some of the blades 25. The function 
Of the projections 3 is to prevent the metal ring 
2 from turning relative to the rotor. It will be 
understood that when the motor is operating the 
fan blades. 25 act to draw air from the centers of 
the base of the rotor and force it OutWardly Over 
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the rotor and through the space 50 between the 
outer periphery of the rotor and the casing 0. 
Journaled in and extending through the hub 

35 of the casing part f is an endwise movable 
shaft 36 carrying a driving pulley 37 on its out 
board end, and a driven clutch element 38 on its 
inboard end. The driven clutch element 38 is 
formed with ventilating openings 39 (Figs. 2 and 
5) and is adapted for engagement with either 
the driving clutch element 30 or a brake 40. The 
brake 40 is carried by a brake supporting ring 
4, pivoted at diametrically opposite points 42 to 
a member 43, hinged at 44 to the casing part . 
The member 43 is adjustable about its hinge 44 
by means of an adjusting screw 45 threaded into 
a lug 46 formed on the casing 0. The means for 
shifting the shaft 36 endwise to cause the driven 

4. 
formed on and projecting from the base of said 
rotor, and a driving clutch facing secured to the 
projecting ends of said blades, 

3. A unitary electric motor and clutch drive 
comprising a hollow cylindrical frame having 
ventilating openings in the ends thereof, a sta 
tionary motor member carried by said frame, a 
cup-shaped rotary member disposed within the 
frame externally of said stationary member, said 
rotary member cooperating with a portion of said 
frame to enclose the stationary member, fan 
blades formed on the base of said rotary member, 
and a clutch facing secured to said fan blades. 

4. A unitary electric motor and clutch drive 
Comprising a hollow cylindrical frame having 
ventilating openings in the ends thereof, a sta 

element 38 to engage either the driving clutch 
element or the brake comprises a sleeve 47 hav 
ing threads 48 which cooperate with comple 
mental grooves formed in the hub 35. The sleeve 
47 is turned by means of a lever 48 having a split 
hub. 49 which is clamped about the outboard end. 
of the sleeve 4. For a more detailed descrip 
tion of the means for imparting an endwise move 
ment to the shaft 36 and the brake mechanism 
reference may be had to the Copending applica 
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tion of Edgar P. Turner, Serial No. 696,828, filed , 
Sept. 13, 1946, for Electric transmitter. 

In the operation of my improved motor cooling 30 
... expedient, the rotation of the motor 2 causes 
the fan blades 25 to act as a center intake centrif 
ugal fan and to draw cooling air through the 
openings 52 in the casing part f f and through 
the openings 39 in the driven element 38. The 
air drawn through these openings is forced along 
the opening 50 between the casing part to and 
the outer periphery of the rotor and finally 
through the openings 5 in the casing part O. 
It will thus be seen that cooling air is drawn 
from the right end of the transmitter, as viewed 
in Figs. 1 and 2, and discharged at the other 
end. It will be observed that the cooling air is 
drawn past the rear face of the metal ring 27, 
thereby keeping the clutch facing cool. Also the 
cooling air comes into direct contact with the 
(die cast) rotor and also the laminations 20 
thereby rapidly conducting the heat away from 
the operating parts. - 
From the above description, it will be under 

stood that the cooling air drawn through the 
electric motor and clutch serves to keep both 
the clutch mechanism and the motor cool and 
that foreign material will not find its way into 
the internal parts of the motor. 

Having thus set forth the nature of the in 
vention, what I claim herein is: 

1. In an electric motor drive, a cylindrically 
shaped casing having ventilating openings in the 
ends thereof, an inwardly extending tubular sup 
port formed on one of the ends of the casing, a 
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stator carried by said tubular support, a shaft 
journaled in Said support and carrying a cup 
shaped rotor at one end thereof, the sides of said 
rotor being Spaced from said casing to form an 
air passageway and extending over said stator 
and cooperating with a portion of the casing to 
enclose the internal parts of the motor, and air 
impelling means formed on said rotor for draw 
ing air through the openings in the casing and 
forcing it outwardly through said passageway. 

2. In a motor and clutch drive, a casing, a 
stator carried by said casing, a cup-shaped rotor 
carried by Said casing and having its rim portion 
encircling said stator, a series of fan blades 75 

tionary motor member carried by said frame, a 
Cup-shaped rotary member disposed within the 
frame externally of said stationary member, said 
rotary member cooperating with a portion of said 
frame to enclose the stationary member, later 
ally projecting fan blades formed on said rotary 
member, a clutch facing secured to the project 
ing ends of said blades, and a driven clutch ele-- 
ment formed with openings and adapted to co 
operate with said driving clutch facing whereby 
cooling air is drawn through the clutch elements 
and forced across the external walls of the ro 
tary member when the motor is in operation. 

5. A unitary electric motor and clutch drive 
comprising a hollow cylindrical frame having 
ventilating openings in the ends thereof, an in 
Wardly extending flange and a tubular support 
carried by one end of said frame, a stator carried 
by Said Support, a cup-shaped rotor carried by 
Said Support and having its sides extending over 
Said stator and its rim portion cooperating with 
said flange to totally enclose the stator, and 
means carried by said rotor for circulating cool 
ing air over the outer periphery of the rotor. 

6. A unitary electric motor and clutch drive 
comprising a hollow cylindrical frame having 
wentilating openings in the ends thereof, an 
inwardly extending flange and a tubular support 
carried by one end of said frame, a stator car 
ried by Said Support, a cup-shaped rotor carried 
by Said support and having its sides extending 
Over Said Stator and its rim portion cooperating 
With Said flange to totally enclose the stator, 
projecting fan blades formed on said rotor for 
circulating air over the periphery of the rotor, 
and a driving clutch element secured to said pro 
jecting blades. 

7. A unitary electric motor and clutch drive 
comprising a hollow cylindrical frame having 
ventilating openings in the ends thereof, an 
inwardly extending flange and a tubular support 
carried by one end of said frame, a stator carried 
by Said Support, a cup-shaped rotor carried by 
Said Support and having its sides extending over 
Said Stator and its rim portion cooperating with 
Said flange to totally enclose the stator, a driven 
clutch element and a brake carried by the other 
end of the casing, said driven clutch element in 
cluding a disk shaped member having ventilating 
Openings therethrough, a plurality of fan blades 
extending laterally from the base of said rotor, 
and a driving clutch element removably secured 
to Said blades and adapted to be engaged by 
Said driven clutch element. 

8. A unitary electric motor and clutch drive 
comprising a hollow cylindrical casing having 
ventilating openings in its ends and provided 
with an internal flange, clutch mechanism lo 
cated at one end of the casing, an electric motor 
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stator located at the other end of the easing, an 
inperforate cup-shaped rotor having its sides 
encircling said stator and its rim portion extend 
ing over said flange to totally enclose the stator, 
and a series of fan blades formed on the base 
of said rotor for drawing air through the open 
ings in the end of the casing, and through the 
clutch and then forcing the air over the sides of 
the rotor and out through the openings in the 
other end of the casing. 

9. A unitary electric motor and clutch drive 
CO 
ventilating openings in the ends thereof and 
provided with an internal flange, clutch mech 
anism located at one end of the casing, an elec 
tric motor stator located within the casing, an 
imperforate cup shaped rotor having its sides 
encircling said stator and its rim portion ex 
tending over said fange to totally enclose the 

O 

prisig a hollow cylindrical casing having 

5 

6 
stator, said rotor having a diameter less than the 
diameter of the casing thereby forming a space 
between the sides of the rotor and the cylindrical 
casing, and a series of fan blades for circulating 
air through the clutch and through the space 
between said rotor and said casing. ' 

JAMES W. MOMBERG. 
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