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3 Claims.
1

This invention relates generally to electric
motors and more particularly to electrcmotors of
the class adapted to produce an oscillating mo-
tion.

Devices of this type are widely used for produc-
ing reciprocal motion of parts of advertising
posters or displays for the purpose of attraciing
attention thereto. Such devices are deseribed in
detail in Reissue Patent No. 21,579, reissued Sep-
tember 24, 1940, to which reference will be here-
inafter made.

Among the objects of the present invention lies
the provision of improved electromotor structure
wherein by reason of the novel construction, or-
ganization and arrangement of the parts lower
cost of production and lower cost of operation
are obtained.

Another more specific object herein lies in the
provision of novel electrical circuit controlling
means in which the solenoid is energized for
only a relatively short period of time, and this
energization is correlated and synchronized with
the oscillation of the oscillator and more par-
ticularly the armature thereof.

Another object herein lies in the structure of
the class described which is simple in construe-
tion, has few parts and in which the parts sub-
ject to wear are reduced so that the device may
be operated for relatively long periods withiout
attention for oiling, adjusting or other servicing.

Another object herein lies in the provision of
an electromotor device especially adapted for ac-
tuating animated advertising devices and which
is so constructed that it can be dismantled from
one advertising device and applied to another
by persons who do riot have rmore than ordinary
mechanical skill.

Another object herein lies in the provision of
electromotor structure for actuating advertising
devices and which is capable of being adjusted in
position with relation to such devices so that the
length of the stroke of the oscillator may be cor-
related to the desired length of the stroke of the
moving part in the advertising device,

A still further object herein lies in the provi-
sion of a device of the class described which may
where desired be self-starting.

These objects and other incidental ends and
advantages will more fully appear in the progress
of this disclosure and be pointed out in the ap-
pended claims.

In the drawings, in which similar refer-
ence characters designate corresponding parts
throughout the several views in which:

Figure 1is a rear elevaticnal view of a preferred
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embodiment of the invention and as the same
would appear applied to the rear surface of an
advertising deviee (not shown),

Figure 2 is a plan view of Figure 1 as might be
seén from a plane disposed paraliel to and above
the plane 2—2 on Figure 1. In this figure the
parts are shown with the électrical switch con-
tacts in a closed position thereof.

Figure 3 is a scheriatic wiring diagram of the
electrical circuit:

Figure 4 is g {ragmentary plan view taken simi-
larly to Figure 2 bt showing electrical switch
dontaets in an open position thereof.

Figure 5 is a fragmentary vertical sectional
view as seen from the plane 5—5 on Figure 2.

Figure 6 is an erlarged fragmentary vertical
séctional view as seen from the plane 6—6 on
Tigure 2.

Figure 7 is & fragmentary vertical sectional
view taken similarly to Figure 6 but showinhg a
second embodiment of the invention.

Turning now to the first embodiment of the
invention a$ illustrated in Figures 1 to 6 inclusive,
the electromotor is generally indicated by refer-
ence chiaracter {8 and comprises hroadly a base
i+, & solenoid §%, a fraimne i35, an axle i4; an
oscillator 15 including an armature {8 and an
armature carrier {¥, main supply conductors g
and 9, auxiliary conductors 23 and 24, an elec-~
trical switch 22, and an electrical switeh contiol
element 23.

The base Hi may take the form cof a sheet of
planar raterial having a fiat body portion 24
and a semi-cyiindrical Body portion 25, 'The up-
per and lower longitudinagl edges of Lhe base if
are provided with forwardly and inwardly bent
flanges 26 and 27. The flanges %5 and %7 serve
to strengthen the body porticn 24; on the semi-
cylindrical vody poriion 28, ssid flanges serving
to prevent axial or vertical displacement of the
solencid 2. The base i} may be composed of
any suitable material az, for example, brass,
aluminum, or stedl, and may be provided with
a plurality of orifices 28 which may be penetrated
by screws (aot shown) to secure the forward
surface 29 against the rear surface of a poster
or other advertising device (nat shown).

The solencid {2 may be of a well known con-
struction having g direct current resistance suf-
ficiently high to enable the device to be in con-
stant use with an E. M. . of the largest expected
value, for exampie, 110 volts. Since the solenoid
12 has electric current passing through it for
only relatively short intervals, there are corre-
spondingly longer intervals during which thé
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heat produced therein may be dissipated, and this
may be taken into account in the design of the
solenoidal coil, with resultant economies in cost
of materials and labor. The solenoid {2 is pro-
vided in the usual manner with an axially dis-
posed centrally hollow cylinder or channel 83, the
effective diameter of which is sufficient to permit
the arcuate passage therethrough of the arma-
ture i§. The solenoid (2 is maintained within
the pocket formed by the semi-cylindrical portion
25 and the upper and lower flanges 25 and 27
by the frame (3 in a manner to be pointed out.

The frame |3 is preferably composed of a rela-
tively rigid material such as metal and is se-
cured to the rear surface 3{ of the base {!{ in any
suitable manner as, for example, by the screws
32 and 33. Thus as best seen in Figure 2 the
frame {3 is of substantially U-shape having a
solenoid retaining portion 24, a base plate engag-
ing portion 35 and g rear axle supporting por-
tion 36. The juxtaposed free ends of the por-
tions 35 and 38 are provided with aligned ori-
fices which act as journals for the axle {4.

The oscillator {3 includes the armature 18 and
the armature carrier 17. The armature I8 is of
semi-circular shape and is composed of magnetic
material such as steel or iron. - As seen in Figure
1, the free end 87 of the armature {§ may be
disposed within the cylinder 38 of the solenoid
{2 when the device is one position of rest. 'The
other end 28 of the armature {6 is secured to the
armature carrier {7 at the bight portion 39 there-
of in any suitable manner as, for example, by
welding. The carrier {7 is of substantially V-
shape including the portions 48 and 4i. The
juxtaposed free ends of the portions 4% and &1
are provided with aligned orifices which are pene-
trated by the axle 4.

Disposed upon the axle {4 and between the
opposed portions 40 and 4i of the armature car-
rier 17 is the electrical switch control element 23.
The element 23 is preferably formed from s strip
of relatively stiff material as, for example, metal
and is generally U-shaped as viewed from above.
The central body portion 42 is preferably planar
and is provided with an integral bent switch ac-
tuating member 43. Thus the member 43 may
take the form of an integral lug or tab project-
Ing from one surface 44 of the element £3 and as
best seen in Figure 6 of the accompanying draw-
‘ings, such lug or tab may be initially formed by
making a U-shaped cut 45. The member 43 is
rotated about a generally horizontal axis, that is
to say an axis perpendicular to the surface 44 to
provide a relatively upper switch closing surface
46 and a relatively lower switch opening surface
47. The forward end of the element 23 is pro-
vided with two consecutive right angled bends
forming a bearing portion £8 and the set screw
supporting portion 49. The set screw 58 thread-
edly penetrates the orifice in the portion 29 and
is adapted to secure the portion 49 and hence the
element 23 against rotation with respect to the
axle (4. The rear end of the element 23 is pro-
vided with a right angled bend followed by an ob-
tuse bend forming the bearing portion 5{ and
the anchoring portion 52. 'The bearing portions
£8 and 5! are each provided with interaligned
orifices through which the axle {4 penetrates.
The anchoring portion 52 is provided with a bent
lug 53 which engages a correspondingly positioned
orifice 54 in the portion 4! of the carrier |17. By
virtue of the sfructure just described, that is
to say the lug 83 and the set screw 58; the car-
rier {17, the electrical switch control element 23,
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4

and the axle {4 rotate as a unit, being trunnioned
in the free ends of the portions 35 and 38.

The electrical switch 22 includes broadly, a rel-
atively stationary leaf 58 and a relatively mov-
able leaf 87. The leaves 56 and 57 may be com-
posed of Phosphor bronze or similar material
having a relatively high degree of resiliency and
low electrical resistance, and these leaves may
be provided at the relatively free terminals there-
of with contact points §8 and 53. The points 58
and £9 may be composed of suitably low resistance
material having a comparatively small affinity for
oxygen, for example, gold, coin silver, or tung-
sten. The switch 22 is of “telephone jack” type
construction and includes an insulating spacer
€8 and insulating washer-bushings generally in-
dicated by reference character 6i{. The latter
may be of the extruded orificed type so that the
leaves 58 and 89 are insulated from each other
and from the screws 32 and 33 upon which they
are supported. The relatively fixed portions of
the leaves 58 and 5T are thus maintained in
operative position by the nuits 62 and 63 on the
rear ends of the screws 22 and 82. The relatively
free portion of the leaf 57 is offset by a bend to-
ward the relatively stationary leaf 58 in such
manner that when the leaves 56 and 57 are in
an unstressed condition the contact points 53
and 59 do not electrically contact each other.
The movable leaf §1, as best seen in Figure 5,
has an angularly edged terminal 64, the edges
of which form an angle of substantially 80° and
this terminal is adapted to act as a follower
projection which is oscillated in directions sub-

5 stantially paralle] to the axis of the axle {4 by

the switch actuating member 43 previously de-
scribed.

By virtue of the angular position of the upper
surface 46, when this surface moving upwardly
as viewed in Pigure 6 strikes against the follower
84, said follower together with the movable leaf
57 is moved toward the leaf 58 causing an elec-
trical contact to take place between the contact
points E8 and 59. Upward movement of the sur-
face 48 as viewed in Figure 6 is caused to take
place when the oscillator 15 rotates in a clock-
wise direction as viewed in Figures 1, 2 or 5.

After- the switch actuating member 43 passes
upwardly beyond the terminal 84, said terminal
as well as the movable portion of the leaf 57
springs back to its normal unstressed condition
so that the circuit through the contact points 58
and 59 is broken, :

By virtue of the angular position of the lower
surface 87 of the switch actuating member 43,
when this surface moving dewnwardly as viewed
in Figure 6 strikes against the terminal follower
64, said follower together with the movable leaf 57
is moved away from the leaf 586 thus maintaining
the open circuit condition existing between the
contact points 88 and 5. Downward movement
of the surface 47 as viewed in Figure 6 is caused
to take place when the oscillator {5 rotates in g
counterclockwise direction as viewed in Figures
1and?5.

The axle 14 is provided with an integral head
65 which has an outer cylindrical surface §7 which
is roughened or knurled. This knurled surface
is adapted to frictionally engage a supporting arm
71, similar to the supporting arm 22 in Reissue
Patent No. 21,579, and as there shown may be
connected to any suitable movable part on the
advertising device with which the present elee-
tromotor may be utilized. The washer 8 and
the washer 68 are preferably rotatably disposed
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on the axle 14 and in addition to properly posi-
tioning the parts also serve to reduce friction
thereat when the axle is rotated. The axls 14
is maintained in operative position by the cotfer
pin 78, It may be noted at this point that the
cotter pin 78 is not necessary in order to main-
tain the axle {4 in operative position when the
set serew 53 clamps said axle. The use of the
pin 73, however, is desirable in that the position
of the oscillator {§ may be circumferentially ad-
justed with relation to the axle 14 and the parts
will be maintained in associated relationship by
said pin.

In use the base i! is placed upon the rear sur-
face of a relatively vertically disposed poster or
advertising display (not shown) and secured
thereto in any suitable manner as, for example
by screws (also not shown) penetrating the ori-
fices 28 In said plate. The normal position of
rest taken by the oscillator 5 will depend upon

i position of the arm 71 and the relative weight

cf any other movable advertising device part
(riot shown) secured to said arm. The oscillator
{6 may, fer example, take a position of rest
shown in Figure 1. The base 11 is then so posi-
tioned that the portions 35 and 85 of the frame
13 are in substantial alignment with the portions
&% and &¢ of the carrier {7. In such a position
the switch actuating member 43 is adapted to
meve the movable leaf 57 to the circuit closing
position therecf as seen in Figure 2. Obviously
if by reason of the weight of the advertising part
carried on the arm 71 the position of the oscil-
lator {5 is changed, the base {I may be corre-
spondingly changed.

With the parts thus positioned (see Figure 1)
and when the main supply conductors I8 and 9
are connected to a suitable source of electrical
energy, the sclencid {2 becomes energized and at-
racts the armature §8. This attraction causes
the armature 18 to move in a clockwise direction
in Figure 1 and moves it sufficiently to cause the
switch actuating member 43 to pass upwardly
beyond the follower terminal 64. The solenoid
{2 then becomes deenergized owing to the open-
ing of the circuit and the armature {6 travels in
an opposite or counterclockwise direction. A
pendulum-like action of the oscillator {5 is thus
begun and as soon as the oscillator §5 returns to
the position shown by the full lines in Figure i
the circuit is again closed. The amplitude and
frequency of the oscillations of the oscillator 15
will be governed by factors well known in the art
to which the present invention relates, such as
the magnetic force of the solenoid 12, the weight
and distribution of the weight of the oscillator
{5, friction, and load. An extreme position of
swing in which the armature I8 has passed al-
most complefely through the solenocid 12 is indi-
cated by the dot-dash lines on Figure 1.

After the source of the electricity is discon-
hected from the main conductors 18 and 19 as,
for example when this device is used in connec-
tion with a window display and an automatic
clock switch disconnects the circuit at g prede-
termined time, after the inertia remaining in the
oscillator 15 has been dissipated, the oscillator
comes to a position of rest, substantially that
shown in the full lines of Figure 1 and will either
stop in a position in which the surface 2§ en-
gages the follower terminal 64 or one in which
the surface 47 does so. If the surface 48 engages
the follower §4, then the device will stop in a po-
sitlon in which the switch 22 is closed. If, on the
other hand, the electromotor 19 stops with the
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surface 47 in contact with the termina] follower
84, then the switch 22 will be in an open posi-
tion, In the latter event it is necessary to start
the device by manually or otherwise imparting
gome motion to the oscillator {5 about the axle
14 so that the series of oscillations may begin
and continue ss descriked above,

Turning now to the second embediment of the
invention ilustrated in Figure %7, for the purpose
of avoiding needless repetitions parts correspond-
ing to thiose of the first embodiment are given the
same reference characters with the addition of a
prefix “1.” The second embodiment differs from
the first embodiment in the shape and position of
the switch actuating member {43 in which the
switch closing surface {46 is disposed at a greater
angle with relation to the plane of motion of the
member 143 than is the surface 1471. The result
of this construction is that the wedging action of
the surface 145 has a lesser mechanical advan-
tage than does the surface 147 so that after the
current to the main conductors is broken, as the
inertia. of the oscillator {i5 kecomes dissipated,
the oscillator will come to a position of rest in
which the surface i45 engages the follower ter-
minal {64, The difference in angularity between
the surfaces {28 and 47 is sufficient so that if
the oscillator ¢{3 has enough inertia to close the
switch and move the member {43 thereabove,
then there will be sufficient inertia for the os-
cillator {15 to move the member {43 down past
the terminal follower 164 on its return swing and
on its next upward swing the member {43 will be
stopped against the terminal 1584, The resilien-
¢y of the moveable leaf {57 is great enough so
that the weight of the oscillator {15 is sufficient
to close the contacts 158 and 159.

Thus it may be seen that the electromotor 119
will always be self-starting since it will always
come to a position of rest with the switch in a
closed position thereof. This feature is of par-
ticular advantage where the electromotor itself
is connected and disconnected from the main
source of electric power by time clocks or simi-
lar devices wheve, for example, it is associated
with an advertising display which is operated
during the daytime and not operated at night, or
vice versa. Another advantage of the self-start-
ing feature permits the electromotor to be incor-
porated in advertising displays which may not be
conveniently reached after they have all been
set up for the purpose of starting them by man-
ual operation.

It may thus be seen that I have disclosed a nov-
el and useful electromotor which may be con-
structed at low cost and which is capable of long
pveriods of operation without attention or servic-
ing.

I wish it to be understood that I do not desire
to be limited to the exact details of construction
shown and described, for obvious modifications
will occur to a person skilled in the art.

I claim:

1. A self-starting electro-motor of the recipro-
cating type having means for connection to a
current supply source comprising an electro-
magnet, an oscillator adapted to be actuated by
the electro-magnet when the electro-magnet is
energized, an electrical switch including a mova-
ble member having a closed position and a nor-
mally open position, and a switch actuating mem-
ber connected to said oscillator and adapted to
move the movable switch member to closed posi-
tion upon movement of said oscillator in one di-
rection and to maintain said movable switch
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member in the open position upon movement of
said oscillator in the opposite direction, said ac-
tuator being formed to arrest said oscillator in a
position corresponding to the closed switch posi-
tion when current supply to said electro-magnet
is separately interrupted. .

2. A self-starting electro-motor of the recipro-
cating type having means for connection to a cur-
rent supply source comprising an electro-magnet,
an oscillator adapted to be actuated by the elec-
tro-magnet when the electro-magnet is energized,
an electrical switch including a movable member
having a closed position and a normally open po-
sition, angularly disposed edges at the end of said
movable switch member, and a switch actuating
member connected to said oscillator and adapted
to move the movable switch member to closed po-
sition upon movement of said oscillator in one
direction and to maintain said movable switch
member in the open position upon movement of
said oscillator in the opposite direction, said ac-
tuating member being in the form of a cam hav-
ing inclined surfaces, the degree of angularity
of ohe of said surfaces heing such as to arrest the
movement of said oscillator, said actuator ar-
resting said oscillator in a position correspond-
ing to the closed switch position when current
supply to said electro-magnet is separately inter-
rupted.
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3. An electro-motor comprising an electro-
magnet, an oscillator to be attracted by the elec-
tro-magnet when it is energized, a unitary switch
including a movable member having a closed po-
sition and a normally open position, said member
having angularly disposed edges at its ends, and
a switch actuating member associated with the
oscillator, said actuator having inclined surfaces,
one of said surfaces serving to arrest movement
of the oscillator,

ELI E. GREGORY.
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