
Jan. 3, 1933. E. E. GREGORY ETAL 1,893,025 
ELECTROMOTOR 

Filed July l, 1930 2 Sheets-Sheet l 

N NA Ni a/ 
N N 

s r %3 
As 

SB 
N 
x 

(1-6 t - - -76 
22-R 

INVENTORS 
A.A. Gara GO/TY 

aaya Aya. COM2/AG 5. 

THE RATTORNEYS 

  

  

  

  

  

  



Jan. 3, 1933. E. E. GREGORY ETAL 1,893,025 
ELECTROMOTOR 

Filed July l, 1930 2 Sheets-Sheet 2 

44,244 U sessrs SaaSeS 
NN SNS 2,2' 39 

NZ 2-1/ 
NS 

2 66 

INVENTORS 
a, A. Gate GOfy 

1A, D Aya.ca/7/wgs, 
BY 

4es, 24-3% 
THE fr ATToRNEYS 

    

  

  

  

  

  

  

  

  



Patented Jan. 3, 1933 

UNITED STATES 

sucz. 

PATENT OFFICE 
ELIE. GREGORY, OF BROOKLYN, AND HENRY EMERSON COMINGS, OF MANHASSET, NEW 

YORK; SAID COMINGs AssIGNOR. To sAID GREGoRY 
EECTROMOTOR, 

Application filed July 1, 1930. Serial No. 465,150. 

This invention relates to electromotors of the kind adapted to produce an oscillating 
motion. The invention aims to provide an 
electromotor of improved construction which 

5 in its main features is adaptable for technical 
or industrial use such for example as the op 
eration of signals and relays. 
One of the important uses for such motors, 

however, is in actuating changeable exhibi 
10 tors or animated advertising devices, and the 

invention will therefore be described particu 
larly as applied to the operation of such de 
vices. As to its details, moreover, the inven 
tion is directed to the adaptation of our im 

15 proved electromotor to this use. 
Animated advertising devices, such for ex ample as display posters, are employed quite 

widely in window advertising where the im 
partation of motion to one or more of the 

20 elements making up the scene on the poster 
attracts attention to the poster and the entire 
window. The display poster presents to the 
advertiser an almost limitless number of 
possibilities for arranging scenes of which 
the advertising value can be greatly increased 
by imparting an oscillating motion to one of 
their elements. Although a number of ele 
ments of the scene on the poster may be ani 
mated if desired, it is usually sufficient to 
animate a single one. 
Accordingly the objects of our invention 

are, . First, to provide an electromotor which is 
simple in construction, has few parts, and 
which has substantially the irreducible mini 
mum of rubbing or wearing parts which are 
so constructed as to require no oiling and 
which will therefore operate for indefinite pe 
riods without attention. 

Second, to provide an electromotor which is 
adapted particularly for actuating animated 
advertising devices which is so constructed 
that it can be readily dismantled from one 

45 advertising device and applied to another 
by persons which are not proficient in me 
chanical skill. This makes our improved 
electromotor extremely practicable inasmuch 
as the advertiser can himself readily remove 

50 the electromotor from an advertising device 
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which he desires to discard and apply it to 
a new device. 

Third, to provide an electromotor for actu 
ating advertising devices which is capable of 
producing an extremely long oscillating 
stroke but which is also readily adjustable 
to vary the length of the stroke, and also to a 
certain extent to vary the kind or type of 
motion produced. 

Fourth, to adapt an electromotor to the 
actuation of advertising devices in such a way 
that the element of the scene which is to be 
actuated by the device can be readily ad 
justed both angularly and radially to suit 
the other parts of the scene, and also readily 
attached to or removed from the electromotor. 
The invention will be better understood by 

a consideration of the accompanying draw 
ings and the following detailed description 
thereof which relates to several embodiments 
of the invention. 
In these drawings: 
Fig. 1 is a view of our electromotor in ele 

vation looking at the rear of an advertising 
poster on which it is mounted. 

Fig. 1a is a diagram showing the circuit 
connections of Fig.1. 

Fig. 2 is a similar view looking at the front 
of the poster and showing the arm for sup 
porting the element of the scene on the poster 
which is to be moved by the electromotor. 

Fig. 3 is a vertical section taken on line 
3-3 of Fig. 1. Fig. 4 is a perspective view showing the 
Supporting arm in detail. 

Fig. 5 is a side view of the shaft of the 
motor. 

Fig. 6. is a perspective view showing the 
manner in which a moving element of the 
scene, a semaphore for example, is attached 
to the supporting arm of Fig. 4. 

Fig. is a front view of a fragment of a 
poster showing a slightly different form of 
semaphore actuated by the electromotor. 

Fig. 8 is a similar view of a fragment of 
a different poster. 

Fig. 9 is a view similar to Fig. 1 of a mod 
ified form of electromotor. 

Fig. 10 is a horizontal section taken on line 
10-10 of Fig. 9. 
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Fig. 11 is a view also similar to Fig. 1 of a 

still further modified form of electromotor, 
and 

Fig. 12 is a section taken on line 12-12 of Fig.11. 
eferring now to the accompanying draw 

ings, our improved electromotor comprises an 
oscillator 20 adapted to be set in oscillating 
motion by means of a solenoid or electromag 
netic coil 21 in a manner to be presently de 
scribed, and to impart this motion to the sup 
porting arm 22 which may carry for example 
the semaphore 23 which is an element of the 
poster shown in Fig. 7, or the movable arm 
24 of the blacksmith and anvil poster shown in Fig. 8. 
The various parts of the mechanism of the 

electromotor are supported upon the sheet 25 
of cardboard or other material comprising 
the poster by means of a threaded sleeve 26 
which passes through an aperture in the 
poster and which is provided with outer and 
inner clamping nuts 27 and 28 respectively. 
A washer 29 may be placed under the outer 
nut 27 if desired. 
The solenoid 21 is appropriately mounted 

upon the upper end of an arm 30 which ex 
tends radially from sleeve 26 and is friction 
ally held in position by means of inner nut 
28, the arm 30 being apertured for the pas 
sage of sleeve 26. Arm 30 is preferably pro 
vided with an extension 31 projecting down 
wardly beyond the periphery of the oscillator 
20 to partially counterbalance the weight of 
the coil 21 and to provide a convenient means 
of adjusting the angular position of solenoid 
21, which will be referred to later on. It also 
affords a convenient support for the electrical 
conductors 32 by means of which current is 
supplied to the solenoid 21. 
The electromotor shaft 33 is rotatably car 

ried in a bushing 34 which is frictionally re 
tained in sleeve 26. By making shaft 33 of 

45 
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extremely hard and highly polished mate 
rial, such for example as piano wire, and 
employing a bushing 34 of oiled wood or fibre, 
or the like, a bearing is provided which will 
operate noiselessly and without lubrication 
for months before sufficient wear takes place 
to necessitate replacement of either the bush 
ing or the shaft. 
The outer end of shaft 33 is provided with 

an enlarged head 35 which is preferably 
knurled and over which the hub of the sup 
porting arm 22 fits, the friction between 
these two parts being sufficient to maintain 
the arm in the desired angular position and at 
the same time allow it to be rotated to the 
position desired to suit the particular scene 
on the poster. Although various forms of 
arms 22 may be used, that shown in the draw 
ings is particularly convenient because it is 
light in weight, cheap, easily and effectively 
attached to the head 35, and provides for 
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the ready attachment and removal of the 
movable element of the scene. 
This particular form of supporting arm 22 

which we have devised is made entirely of 
resilient wire. The arm has two spring sec 
tions 37 and 38 formed by bending the wire 
upon itself at the outer end of the arm. This 
produces a smooth rounding point which will 
not catch or mar anything with which it 
comes in contact. Moreover, the arms 37 and 
38 which spring outwardly away from each 
other are readily adapted to be received with 
in a pocket 39 which is attached to the rear 
side of the element which it is desired to at 
tach to the arm, such element being the ordi 
nary semaphore 40 shown in Fig.6 for the 
arms 23 and 24 of Figs. 7 and 9 respectively. 

Sections 37 and 38 lie in a plane parallel to 
the surface of the poster and at right angles 
to shaft 33. The outer end of section 38 is 
bent parallel with the hub 36 as indicated at 
41. So as to engage the inner edge 42 of pocket 
39 and thus prevent this edge from coming 
in contact with the hub or interfering with 
the oscillation. For the same purpose the 
wire forming the arm, as it leaves the hub 
portion 36 is bent into a hump 43, shown in 
Fig. 4. Pocket 39 may conveniently be made 
by stapling or otherwise securing a piece of 
pasteboard or cloth 44 to the rear surface of 
the semaphore, the stapling being located at 
the sides of the strip as indicated at 45. 
The Oscillator 20 has a single radial arm 46 

and a pair of curved armature portions 47 
and 48. Each of these extends in semi-cir 
cular form from the outer or lower end of the 
radial arm 46. The upper ends of the arma 
ture portion do not quite meet, thus leaving 
a short gap between them. At its inner end 
the radial arm 46 is fixed to shaft 33, as, for 
example, by means of a screw 49, so that the 
oscillator drives or turns the shaft together 
With supporting arm 22, and whatever device 
is mounted upon it. 

Solenoid 21 consists of a coil of a large 
number of turns of fine wire which has suffi 
cient resistance to be operated from the mains 
of the ordinary lighting circuit without over 
heating and without drawing more than a 
fraction of an ampere of current from the 
main. In the form of the invention shown 
in Figs. 1, 2 and 3, the circuit through the 
solenoid 21 is opened and closed by external 
means such for example as a thermostatically 
controlled switch, a circuit interrupter oper 
ated by clock work, or any convenient form 
of switch which is adapted to open and close 
the circuit periodically. 
In the accompanying drawings a thermo 

statically actuated switch 50 is shown. This 
switch is provided with prong contacts 51 
which are adapted to be inserted in the usual 
electrical outlet or connector. A connection 
plug 52 which is attached to the end of the 
conductors 32 is similarly connected to the 
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side of the thermostatic switch 50. Switch 
50 contains a bi-metallic thermostatic strip 
53 (see connection diagram shown in Fig. 
1a), which, when heated by a small coil 54 
surrounding it causes contacts 55 to close 
thereby short-circuiting coil 54. Hence 
when the strip 53 cools of due to the cessation 
of current through coil 54, contacts 55 again 
open. It will be understood that contacts 55 
are in series with the circuit through one of 
the contact prongs 51 and solenoid 21 and 
thereby cause an intermittent variation in 
the current through the solenoid. This va 
riation amounts to a periodic cut-off of the 
current through the solenoid since the resist 
ance of heating coil 54 is so high that the 
amount of current which passes when it is in 
circuit is negligible. 
When it is desired to place the electromo 

tor in operation, the solenoid 21 is shifted to 
one side or the other of the full line position 
shown in Fig. 1 by means of the extenson or 
handle 31. Dotted position A, for example, 
indicates one operative position to the right 
of the centre line, and dotted position B indi 
cates another operative position to the left 
of the centre line. These positions, however, 
are only illustrative, and solenoid 21 may be 
placed in almost any desired position from 
a point just off of the centre line at the top 
to a point a few degrees from the centre line 
at the bottom, depending upon the length of 
swing or oscillation and the character of 
movement desired. Such shifting of the sole 
nod 21 to the right or to the left, in addi 
tion to varying the length of swing and char 
acter of movement, also compensates for the 
displacement of the oscillator to the right or 
left of a central position caused by the weight 
of the semaphore 23 or movable arm 24. 

It is well understood that when a movable 
magnetizable core is so mounted that it is 
free to be drawn into a coil through which a current of electricity is passing that the 
core will advance until the magnetic centre 
thereof coincides with the magnetic centre of 
the coil. Assuming that solenoid 21 is in the 
dotted position A and that a current is es 
tablished through the coil by means of the 
thermostatic switch 50, armature 48 will com 
mence to move into the solenoid until the 
magnetic centre of armatures 48 and 47, which 
is at the bottom of the oscillator immediately 
opposite the end of radal arm 46 is as close 
as possible to the centre of solenoid 21. The 
result is that arm 46 is raised to the right 
in Fig. 1 until it strikes or approaches very 
close to the solenod. Then if the current 
through the coil is interrupted by switch 50, 
the weight of arm 46 which is sufficient to 
overbalance the weight of the supporting arm 
22 and the semaphore carried thereby, will 

On 

site direction, with the result that the desired 
oscillation is imparted to the oscillator. . . . 

3 

If the period of the opening and closing of 
contacts 55 of the thermostatic switch is the 
same as the natural period of oscillation of os 
cillator 20, the oscillator will operate at max 
imum swing or amplitude. By choosing a . 
thermostatic switch having a period of opera 
tion different from the natural period of the 
oscillator, a compound movement of the oscil 
lator is thereby produced, and some very in 
teresting motions of the semaphore 23 or arm 
24 are effected, which are appropriate to the 
particular scene on the poster. 

It will be observed that the armature por 
tions 47 and 48 of the oscillator are not of 
uniform cross-section but that the cross-sec 
tional area of these armatures increases to 
wards the bottom. We have found that by 
constructing the armatures in this manner so 
that their cross-sectional areas increase as 
they are drawn farther and farther into the 
solenoid, that the torque is rendered very 
much more uniform than when the armature 
portions are of constant cross-sectional area. 
Preferably the magnetizing force of the coil 
21 is made so large with respect to the cross 
sectional area of the upper ends of the arma 
tures 47 and 48 that these are saturated. 
The general construction of the modified 

form of electromotor shown in Figs. 9 and 10 
is about the same as that previously de 
scribed. The differences lie in the fact that 
the switch for controlling the circuit of the 
solenoid is actuated by the movement of the 
oscillator, and the oscillator itself is of a 
particular construction. 
The solenoid 21 is mounted as before upon 

an adjustable arm 30' which is supported 
upon the poster sheet 25 in the same manner 
as previously described in connection with 
arm. 30. Mounted upon the radial arm 56. 
of the oscillator 57 is a mercury switch 58 
which consists of a glass envelope into the 
bottom of which two electrodes 59 and 60 are 
sealed, these electrodes being electrically con 
nected by a drop of mercury 61 in certain an 
gular positions of the switch. 

Current is supplied to the device through 
the cable 62, one conductor of which leads 
directly to solenoid 21, and the other conduc 
tor of which leads to one of the electrodes : 
of the mercury switch 58. The other elec 
trode is connected with coil 21 so that switch 
58 is connected in series with this coil. 

In Fig. 9 the coil 21 has been shifted pff 
center to one of its operative positions. If , 
cable 62 is connected to a source of current, 
armature 48’ will be drawn into the so'enoid. 
The torque produced by coil 21 is ordinarily 
sufficient to draw the armature only part way 
into the solenoid, and not sufficient to over- : 
come the overbalanced weight of the oscilla 
tor 57, the center of which is approximately 
at the point W near the bottom of the oscilla 
tor. If the oscillator is set in motion by ro 
tating the point W to either the left or the 
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right up to a position near coil 21, the torque 
is sufficient to maintain the device oscillating 
at full swing or amplitude. 
The mercury switch 58 is so constructed 

5 that the contacts 59 and 60 are closed by the 
mercury while the centre of weightW swings 
between a predetermined angle on each side 
of the vertical centre line of motion. Thus, 
for example, assuming that the centre of 

10 weight WP at the top of its stroke adjacent 
the right hand side of coil 21, the oscillator 
rotates by gravity as the point W descends 
to about the point C, when the mercury Switch 
closes. The inertia of the oscillator and 
parts moving therewith, however, is sufficient 
to overcome the opposing torque of coil 21 
and the clockwise rotation of the oscillator 
continues until the upper end 63 of armature 
47 comes within the influence of coil 21. 

20 The torque produced by the coil from that 
point on aids in maintaining the clockwise 
rotation of the oscillator and imparts sufi 
cient additional energy to the same to carry 
the centre of weight Wup to a position close 
to the left handside of coil 21, the current 
through the solenoid however being cut of 
by switch 58 when the g W passes ap 
proximately the point on the upward 
stroke. 
A repetition of the events just described 

now takes place while the oscillator rotates 
in the opposite or counter-clockwise direction 
to the position at which it started at the right 
hand side of coil 21. This completes a full 
cycle of operation. 
The mercury switch 58 is a convenient form 

of switch to use since it may be easily at 
tached to the oscillator by means of the clip 
64. Moreover, it is inexpensive and as its 
only moving part is the drop of mercury 61, 
there is nothing about the Switch to get out 
of order. It will be understood however, 
that a mechanical switch or any other con 
venient form of switch adapted to open and 
close the circuit through the solenoid 21 dur 
ing the oscillation of oscillator. 5 may be 
used in place of the mercury switch. . . 
The points C and D at which the circuit 

is opened and closed by switch 58 may be 
shifted either up or down but their exact lo 
cation is not important. 

- The structure of oscillator 57 used in the 
form of our electromotor shown in Figs. 9 

sts and 10, is such as to provide for quick and 
easy assembly of the electromotor. The os 
cillator consists of two parts 65 and 66. Each 
of these parts is exactly alike and is of equal 
weight. Part 65 comprises armature 47' and 

60 radial bar 67 which extends from the lower 
end of armature 47 toward the upper end. 
Part 66 consists of armature 48’ and a simi 
lar radial bar 68. The two parts 65 and 66 
are pivoted together by means of a small 

66 bolt or rivet 69, the bars 67 and 68 crossing 

30 

35 

50 

1,898,025 

one another so that movement of the arma 
tures 47' and 48' toward one another will tend 
to separate bars 67 and 68. W 

Bars 67 and 68 constitute the radial arm 
56 and are firmly secured together at their 
upper end by any suitable means, such for ex 
ample as a bolt 70. The interior surfaces of 
the bars 67 and 68 are nicked crosswise as 
indicated at 71 at the centre of the oscillator 
so as to position the oscillator on the electro 
motor shaft 33. 
The clamping action of the bars 67 and 68 

drawn together by the bolt 70 holds the os 
cillator in position on the shaft. The resil 
iency of these bars is high and the clamp 
ing pressure sufficient to give the desired posi 
tive attachment. The advantage of this form 
of oscillator is that by clasping the arma 
tures 47 and 48 between the palm and fingers 
of the hand, sufficient pressure can be read 
ily exerted to spring the arms 67 and 68 to 
release them from shaft 33. This motion 
brings the ends 63 of armature 47' close to, 
or into contact with, the corresponding end 
of armature 48. The normal gap between 
these ends, however, is small enough so that 
they act as a stop definitely limiting the mo 
tion which can be thus produced so that the 
oscillator can be made of cast iron without 
danger of breakage when manipulating it as 
just described. 
In this form of electromotor the oscillator 

can be so readily assembled upon and re 
moved from shaft 33 that it is not necessary 
to provide for a means of disconnecting the 
supporting arm 22 for the semaphore, and 
this arm is preferably made integral with 
shaft 33 as shown. 

Referring now to the modified form of 
electromotor of Fig. 11, this form is similar 
to that shown in Fig. 1, in that it is con 
trolled by an external switch such as a ther 
mostatic switch 50. It is adapted particu 
larly for actuating advertising devices where 
it is necessary to arrange the electromotor i0 
it. in vertical position instead of horizon tally. 
The solenoid 21' is similar to solenoid 21 

and similarly mounted. Only a single arma 
ture 72 is employed and the restoring force 
is produced by means of a spiral spring 73 
instead of by gravity as in the otherforms of 
electromotor. The manner in which these 
parts are associated however, is such as to 
impart a particular and somewhat different 
motion to the animated element of the display. 
The animated element is mounted upon an 

arm 74 similar to arm 22. This arm is 
mounted upon a vertical shaft 75 which is 
similar to shaft 33 but is mounted in vertical 
position in a bearing bushing 76 which is in 
turn fixed in an aperture in a horizontal por 
tion 77 of the display device. On the lower 
end of bushing 76 the inner end of spring 
73 is fixedly secured as for example by means 30 
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of a nut 78. The outer end of spring 73 is 
fixed to a radial bar 79 which is fixed to the 
lower end of shaft 75 to turn the same. The 
movement of the shaft is thereby dependent 
upon the motion imparted to the outer end of 
spring 73. A second bar 80 projects from a 
hub 81 which is loosely mounted on the outer 
end of shaft 75, and below this bar is a collar 
82 secured upon shaft 75 by means of a set 
screw 83 so as to retain hub. 81 upon the 
shaft. 
The armature 72 is secured firmly to the 

outer end of bar 80, which serves as its sup 
port, and a finger 84 projects upwardly from 
bar 80 and is secured to one of the inner turns 
of spiral spring 73. When armature.72 is 
drawn into coil 21', motion is thereby im 
parted to the inner coil of the spring to 
which finger 84 is attached. This causes a 
movement of the outer convolutions of the 
spring and consequently of bar 79 and shaft 
75. - rotation of shaft 75 will be greater, 
however, than the rotation of armature 72, 
and, moreover, as the armature 72 oscillates 
under the influence of the solenoid and the 
inner portion of the spring, the motion of the 
shaft 75 and the animated element actuated 
thereby will be modified by the resilient con 
nection between bar 80 and bar 79 consisting 
of the outer portion of spiral spring 73. 
Our improved electromotor has proved 

itself to be extremely practicable for use in 
actuating advertising devices and for opera 
tion on either alternating or direct current. 
In operating such a device upon alternating 
current it is difficult to prevent a chattering 
or hum which is caused by the influence of the 
varying current on the various parts of the 
mechanism. The use of the ring type arma 
ture threaded through the centre of the sole 
noid and arranged with sufficient clearance so 
that the solenoid and armature do not touch 
one another has entirely done away with any 
noticeable sound. It is to be understood that the above is a 
mere exemplifying disclosure of several em 
bodiments of our invention, and that the con 
struction of the electromotor may be varied within the scope of the appended claims with 
out departing from the invention. 
We claim: 1. An electromotor comprising a solenoid, 

an oscillator, means for supporting said os 
cillator within the influence of the solenoid , 
to permit oscillation of the oscillator about 
its centre, a thermostatically actuated switch 

65 

for intermittently opening and closing the 
circuit through the solenoid, and means for restoring the oscillator to its original posi 
tion after each movement thereof by the sole 
noid, the period of operation of said switch 
differing slightly from the natural period of 
oscillation of the oscillator so as to cause suc cessive swings of the oscillator to differ slight 

ly from each other and produce a slowly re 
curring sequence of oscillations. 

2. In an electromotor, a solenoid, an oscil lator comprising a pair of substantially semi 
circular armatures, means for supporting 
said oscillator so as to allow said armatures 
to oscillate freely through said solenoid, 
means providing a restoring force to with 
draw said armature from within the sole 
noid, and a switch for opening and closin 
the circuit of the solenoid actuated by sai 
oscillator to maintain the circuit closed dur 
ing a predetermined portion of the swing of 
the oscillator on one side of the centre of the swing. 

3. An electromotor comprising an oscil 
lator, means for supporting the same, a sole 
noid having its axis at right angles to and 
spaced from the axis of oscillation of the os 
cillator, said oscillator having a substantially 
E.S.Ed armature coacting with the sole noid, means for intermittently opening and 
closing the circuit of said solenoid to cause 
movement of the armature in one direction, 
and means for producing a restoring force to 
cause movement of the armature in the oppo site direction during the periods when the 
Solenoid circuit is open. 4. An electromotor comprising an oscilla 
tor, means for supporting the same, a sole noid having its axis at right angles to and 
spaced from the axis of oscillation of the os 
cillator, saidoscillator having a curved arma 
ture adapted to coact with said solenoid, means for intermittently energizing said sole 
noid to cause the armature to be drawn into 
the same, means for restoring said armature 
to its original position, and means for angu 
larly adjusting the position of the solenoid 
so as to control the amplitude of the swing 
of the oscillator. 

5. An electromotor comprising a shaft, a 
E. therefor, a support for the bearing, a member pivotally mounted upon said sup 

port, a solenoid carried by said member with its axis at right angles to and spaced from 
the axis of said E. an oscillator mounted 
upon said shaft having a curved armature 
portion adapted to be drawn into said sole 
noid, means for intermittently energizing 
said solenoid to cause the armature to be 
drawn into the same, and means for restoring 
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the armature to its original position exterior 
to said solenoid. 

6. In an electromotor, a solenoid, an arma ture, a driven element, a spring for retracting 
the armature after movement thereof by the 
Solenoid, and a resilient connection between 
the armature and the driven element whereby 
the movement of the armature is amplified 
in the driven element, 

7. In an electromotor, a solenoid, an arma 
ture, a driven element, a spiral spring, means 
for operatively connecting the armature to 
an inner coil of said spiral spring, and means 
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for operatively connecting the driven element 
to an outer coil of said spiral spring so as to 
cause the movement imparted thereto to be 
greater than and a variation of the movement 
of the armature. 

8. In an electromotor, a solenoid, an oscil 
lator therefor, and a shaft for rotatably sup 
porting said oscillator, said oscillator com 
prising a pair of semi-circular armatures 
hinged together at one end and each having 
an arm extending inwardly from said hinge, 
and means for holding said arms together at 
their inner ends thus causing said arms to 
clamp onto said shaft, said arms being suffi 
ciently resilient to permit springing thereof 
to release them from or apply them to said 
shaft. 

9. An electromotor, comprising a solenoid, 
an oscillator having armature portions, said 
armature portions being adapted to enter the 
solenoid from opposite sides, means for sup 
porting the oscillator so as to allow it to os 
cillate freely through the solenoid and means 
for intermittently opening and closing the 
circuit through the solenoid. 

10. An electromotor comprising a solenoid, 
an oscillator having armature portions, said 
armature portions being adapted to enter the 
solenoid from opposite sides, an arm extend 
ing from said oscillator, means coacting with 
said arm for supporting said oscillator so as 
to allow it to oscillate freely through the sole 
noid and means for intermittently openin 
and closing the circuit through the solenoid. 

11. In an electromotor, a solenoid, an os 
cillator comprising a pair of substantially 
semi-circular armatures joined together at 
one end and extending into close proximity at 
their opposite ends, said armatures being 
adapted to enter the solenoid from opposite 
sides and means for supporting said oscilla 
tors to oscillate freely through said solenoid. 

12. In an electromotor, a solenoid, an oscil 
lator comprising a pair of substantially semi 
circular tapered armatures, said armatures 
being adapted to enter the solenoid from op 
osite sides, means for supporting said oscil 
ator so as to allow said tapered armatures to 
oscillate freely through said solenoid and 
means for intermittently opening and closing 
the circuit through the solenoid. 
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13. An electromotor comprising a solenoid, 
an oscillator having armature portions, 
means for supporting said oscillator within 
the influence of the solenoid in such manner 
as to be attractable alternately in opposite 
directions and to permit oscillation of the 
oscillator about its center and a device for 
intermittently opening and closing the cir 
cuit through the solenoid. 

14. An electromotor comprising a solenoid, 
an oscillator having armature portions, means 
for supporting said oscillator within the in 
fluence of the solenoid in such manner as to 
be attractable alternately in opposite direc 
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tions and to permit oscillation of the oscil 
lator about its center and a device actuated 
by said oscillator for intermittently opening 
and closing the circuit through the solenoid, 
said oscillator being restorable to its original 
position after each movement thereof by the 
solenoid. 

15. An electromotor comprising a solenoid, 
an oscillator, means for supporting the oscil 
lator so as to allow it to oscillate freely 
through the solenoid and means for adjusting 
the positions of the solenoid and oscillator 
relative to one another. 

16. An electromotor comprising an adjust 
ably mounted solenoid, an oscillator, and 
means for supporting the oscillator so as to 
E. it to oscillate fy through the sole 
OO. 

17. An electromotor comprising a solenoid, 
an oscillator mounted to freely oscillate 
through the solenoid, said oscillator of it 
self seeking a definite angular position rela 
tive to the solenoid, counterbalancing means 
for causing the oscillator to assume a differ 
ent angular position relative to the solenoid 
and means for adjusting the positions of the 
solenoid and oscillator relative to one an 
other. 

18. An electromotor comprising an adjust 
ably mounted solenoid, an oscillator mounted 
to freely oscillate through the solenoid, said 
oscillator of itself seeking a definite angular 
position relative to the solenoid, counterbal 
ancing means for causing the oscillator to 
assume a different angular position relative 
to the solenoid and means for adjusting the 
positions of the solenoid and Oscillator rela 
tive to one another. 

19. In an animated advertising device, the 
combination of a rotatable shaft, a display 
arm fixed to said shaft, and means to impart 
to said shaft an oscillatory movement com 
prising a pendulum attached to said shaft 
having a sector shaped armature, a solenoid 
cooperating with said armature, and means 
for intermittently opening and closing the 
circuit through the solenoid to cause said 
pendulum and said display arm to oscillate. 

20. In an animated advertising device, the 
combination of a pivoting support, a display 
arm carried by said support, and means to 
impart to said display arm an oscillatory 
movement comprising a pendulum carried 
by said pivoting support having a sector 
shaped armature, a solenoid cooperating with 
said armature and means for intermittently 
opening and closing the circuit through said 
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solenoid to cause said pendulum and said 
display arm to oscillate. 
In testimony whereof 

tures. 
ELI E. GREGORY. 
HENRY EMERSON COMINGS. 
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