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My invention relates to electromagnetic vibra 
tory or reciprocatory motors of that type which 
comprises a Captive armature and an electro 
magnet Core that is periodically energized to 
effect vibratory movements of the armature. 
Such motors frequently are employed as vibrators 
designed and intended for vibrating various types 
of objects such as vibrator tables and screens, 
molds of various types, and chutes and spouts 
through which powdered or finely divided ma 
terial is fed, or as an impact member for operat 
ing cutting or drilling tools or the like. 

it is an object of the invention to provide a 
vibratory motor having means for adjusting the 
air gap between the armature and electromagnet. 
A further object is the provision of a vibrator 

having novel spring means and mounting there 
for connecting the vibrating armature to the base 
to eliminate noise and reduce wear. 

Still another object of my invention is to pro 
vide a vibrating apparatus that is of simple and 
rigid construction, economical to manufacture, 
of small size and light weight, and which can 
be readily applied to a variety of apparatus with 
which it is adapted for use. 
The preferred embodiments of my invention are 

shown in the accompanying drawings by way of 
example, wherein 

Figure 1 is an end view of a preferred vibrator 
construction, 

Figure 2 is a side elevation of the vibrator 
shown in Figure , 

Figures 3, 4 and 5 are elevations of a detail, 
Figure 6 is an end view of a further preferred 

vibrator construction, 
Figure 7 is a side elevation of Figure 6, 
Figure 8 is a fragmentary end view of a nodi 

fication, and 
Figure 9 is a side view of Figure 8. 
Referring to. Figures 1 and 2, I have shown a 

preferred type of motor employing a captive 
armature constructed according to the present 
invention. The motor is constructed to serve aS 
a vibrator, and comprises a base assembly made 
of a flanged channel shaped base d within 
which is set the electromagnet core 5 made of a 
group of inverted T-shaped laminations secured 
in place by means of rivets 6 passing through 
the core and the sides of base 4. The base 
may be made of a magnesium alloy casting, for 
strength and lightness, or of steel if desired, and 
the electromagnet core may be made of larminated 
silicon steel or other suitable magnetic material 
of low'retentivity. A core winding or coil sur 
rounds the leg of the core is and is held in place 

(C. 12-126) 

O 

thereon by a pair of angle plates 8 which are 
bolted at 9 to the base. By means of a cable 
20 the coil it may be connected to a suitable 
source of power. Suitable insulating discs or 
washers 2 are provided at the upper and lower 
ends of the coil . . 
The ends of the base-channel 4 have integral 

flanges 22 having holes therein, and an anvil 
plate 34 preferably of non-magnetic material such 
as fibre, stainless steel or bronze, is supported 
thereon at each end. A group or Set of Spring 
leaves 24 of magnetic or non-magnetic materia, 
such as, for example, a chromium nickel alloy, 
are secured at their middle to the anvil plates 
23 at each end of the base by bolts 25, preferably 
of non-magnetic material, which extend through 
the flanges 22 and anvils 23 and have nuts 2 
at their lower ends. The bolts 25 have a hexag 
onal shoulder 2 and are threaded at each end. 

2) An adjustment nut 28 threaded thereon engages 
the grooved clamp piece 29 and the spring leaves 
and anvil plates are thus clamped to the base 
between the nuts 26 and 28 at each end of the 
base. Angle plates 3 are bolted to the base and 

2s provide a means for securing the base assembly 
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to the object to, be vibrated. 
The armature assembly comprises a flanged 

casing 35 of inverted U-shape made up of two 
halves. Rivets 36 hold the casing halves and ar. 
armature 37 made up of a plurality of inverted 
U-shaped laminations together. Holes S8 are pro 
vided in the casing 35 at the ends to receive the 
bolts 25 and coil springs 9 at each end located 
around bplits 26 support the armature assembly. 
Coil springs 4 at each end are placed around 
bolts 2 above the arnature assembly and springs 
39 and are compressed between adjustment. 
nuts 42 and 42 the desired amount, lock nuts & 
and 85 holding the nuts 2 and 43 respectively in 
adjusted position. 
The springs 2 have open-ended slots 4 at 

their extremities, which are received in spring 
holders secured to the armature casing. These 
holders, comprise a steel plate 8 having a boss 
49 on the inner side and a hole Sf therethrough, 
and a pad 52 of rubber is vulcanized or otherwise 
suitably secured thereto. The rubber pad 53 
preferably is tapered. A bolt 53 passes through: 
the flange 5 of the armature casing and through 
the hole 5 of the spring holder to retain the 
holder on the casing. The boss 9 engages the 
lower face of flange 54 so that in assembled posite 
tion the spring leaves are not rigidly clamped in 
the holdiers, but are free to move endwise as 
they are flexed. 



The armature assembly thus is secured to the 
base assembly by means of leaf springs 24 and 
pairs of coil springs 39 and 4. The natural or 
free period of vibration of the arnature can be 
adjusted by adjusting either or both nuts 42 and 
8, the natural or free period of vibration being 

shortened by compressing the springs. If the 
nuts 42 and 43 are unequally adjusted, the air 
gap between the armature and electromagnet 
core will be adjusted. However, I prefer to adjust 
this air gap by means of nuts 26 and 28, and by 
raising nut 28 the armature assembly may be 
lowered and locked in lowered position by nut 26. 
The vibrator preferably is actuated by unidi 

rectional substantially spaced current impulses 
obtained by a rectifier from an alternating cur 
rent source, For example, when the vibrator is 
thus operated from a fifty cycle alternating cur 
rent source there will be fifty impacts per second. 
When the vibrator is intended for vibrating a 
fixed load or for operating under a constant con 
dition, I prefer to adjust the natural or free period 
of vibration of the armature and load close to 
or substantially at the electro-mechanical reso 
nance point, thereby obtaining a more economi 
cal utilization of electrical energy. Under such 
condition, the natural period of the armature 
preferably is between 70% and 10% of electro 
mechanical resonance. However, where the load 
or conditions of Operation are variable, I prefer 
to adjust the springs and armature to within 
about 40% to 70% of electro-mechanical reso 
nance, thus providing a stable forced vibration 
under variable conditions. 
As the ends of the leaf springs 24 are free to 

move, the rubber pads or liners provide a cush 
loned or resilient grip on the ends keeping them 
frn and tight at all times and allowing move 
ment of the spring ends. This avoids wear and 
gradual loosening of the springs which would 
cause the armature mass to change its natural or 
tuned frequency and change the force of vibra 
tion. The resilent gripping of the springs also 
eliminates noise and rattle heretofore caused by 
the springs striking the sides of the sockets. 
The leaf springs 2 serve as impact receiving 

members which engage anvil 23 and also guide 
the armature in its vibration in proper relative 
alignment with the core. The springs 24 may 
readily be replaced when they become worn, and 
thus when new springs are inserted the proper 
air gap is retained. 

In operation, when the coll 7 is energized, the 
arnature is drawn sharply into engagement with 
the an 'll surfaces as shown in Figure 1, thus 
producing an impacting force upon the base. 
When the current impulse dies to zero the springs 

will effect retractive movement of the arma 
ture, such retractive movement being cushioned 
and limited by the springs 4 which will assist in 
overcoming the inertia of the armature upon the 
succeeding application of magnetic force thereto. 

In the modification shown in Figures 6 and 7, 
wherein like parts are correspondingly numbered, 
the base 4 is made of a casting and has integral 
flanges 60 whereby it is bolted to the object to be 
vibrated. The bolts 62 at each end pass through 
the leaf springs 24 and anvil 23 at each end into 
the base and each bolt receives a nut 63 and a 
spring type lock washer 64 at their lower end. A 
grooved clamping piece 65 at each end engages 
the top leaf of the springs 24 and by means of a 
nut 6 each bolt 2 is clamped in position and 
holds the springs at their middles to the base. 
Near the top the bolts 62 carry spring clips 68 
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2,880,023 
comprising similar upper and lower plates 9 and 
To having rubber pads and 2 suitably sers 
manently secured thereto. Bosses 73 and en 
gage each other and prevent the leaf springs 7 
from being rigidly clamped therein. The Spring 
holders are held in place on bolts 62 by nuts 
and 78 threaded thereon. 
At their cen r, spring leaves 75 are clamped 

to an armature casing 8 by a recesed bar 82 and 
bolts 83 threaded into lugs 84 at the sides of the 
casing 8i. The casing has flanges 85 at its elds 
to which are secured the springs 24 by holders 
constructed as described in connection with Fig 
ures 1 and 2. 

In this modification, the natural period of the 
armature may be adjusted by shifting spring 
holders 68 on bolts 62 to flex the springs 75. 
Movement of holders 68 will also cause flexing of 
the springs 24. If it is desired to adjust the air 
gap without changing the natural period of the 
springs, the nuts 63 and 66 are adjusted to move 
the bolts 62 and armature assembly relative to the electromagnet 5, 

In the modification shown in Figures 8 and 9, 
wherein like parts are correspondingly numbered, 
the Spring holders 90 comprise perforate angle 
plates having bosses 9 through which pass the 
bolts 53 and they are backed by coil springs 92 
coiled around the bolts and held in palce by 
washer 93, lock washer 94 and nut 95. The con 
pression of springs 92 may be adjusted by turning 
nut 95. In operation, the leaf springs 24 straddle 
the bosses 9 and the resiliency of springs 92 
allows the holders 90 to rock slightly to accom 
modate the bowing of the leaf springs while 
avoiding play or lost motion, and allows the slight 
longitudinal movement of the leaf springs. 
This application is a division of my applica 

tion for Reciprocatory motor and method of con 
trol thereof, fled December 17, 1940, Serial No. 
370,465, issued on February 2, 1943, as Patent No. 
2,310,185. 
What it claim as my invention and desire to 

secure by United States Letters Patent is: 
1. A vibrator comprising a base adapted to be 

secured to an object to be vibrated, an electro 
magnet mounted on Said base, an armature, 
spring holders carried by said armature, leaf 
springs secured at their middles to the base and 
having their ends located in said holders, and 
rubber pads secured to said holders and yieldably 
engaging said spring ends. 

2. A vibrator comprising a base, an electro 
magnet mounted on said base, an armature, end 
posts supported by said base, spring holders car 
ried by said end posts, leaf springs secured at 
their middle to the armature and having their 
ends received in said holders, and means to ad 
just said posts relative to the base to adjust the 
air gap between the armature and electromag 
net without substantially disturbing the natural 
period of vibration of the device. 

3. A vibrator comprising a base, an electro 
magnet mounted on said base, an arnature, 
spring Supports carried by the base adjacent the 
ends thereof, springs carried by said supports se 
cured to said armature, and means to adjust said 
Supports relative to the base to adjust the air 
gap between the arnature and electromagnet 
without substantially disturbing the natural 
period of vibration of the device. 

4. A vibrator Comprising a base member 
adapted to be secured to an object to be vibrated, 
an electromagnet member mounted on said base, 
an arnature, spring holders carried by one of 
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said members having rubber pads secured there 
in, and leaf springs held at their ends by said 
pads and secured at the middles to the other of 
Said members. 

5. A vibrator comprising a base adapted to be 
secured to an object to be vibrated, an electro 
magnet mounted on said base, an armature, 
Spring holders carried by said armature, leaf 
springs secured at their middles to the base and 

s 

having their ends received in said holders, 10 
Spring holders carried by Said base, leaf springs 
Secured at their middles to the armature and at 
their ends in said latter holders, and resilient 
means for gripping said springs in said holders 
to allow endwise movement of said springs. 

6. A vibrator comprising a base member 
adapted to be secured to an object to be vibrated, 
an electromagnet member mounted on said base, 
an armature, Spring clips carried by One of said 
members comprising plates, leaf springs held at 
their ends in said clips between said member 
and plates, and resilient means clamping said 
plates against said springs. 

7. A vibrator comprising a base, an electro 
magnet mounted on said base, end posts secured 
to said base, independent resilient means carried 
by each post, an armature Supported at its ends 
by Said resilient means, Spaced Spring holders 
carried by said armature at each end thereof, 
leaf springs secured at their middle to said base 30 
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by said posts and having their ends received in 
the holders on the armature, and means to ad 
just said posts relative to the base. 

8. A vibrator comprising a base, an electro 
magnet mounted on said base, end posts secured 
to Said base, an armature assembly resiliently 
carried by said end posts, spring holders carried 
by said armature assembly, leaf springs secured 
at their middle to said base by said posts and 
having their ends received in said holders, and 
means to adjust said posts relative to the base. 

9. A vibrator comprising a base member 
adapted to be secured to an object to be vibrated, 
an electromagnet member mounted on said 
base, an armature, spring holders carried by one 
of said members, leaf springs secured at their 
middles to one of said members and having their 
ends received in said holders, and resilient means 
gripping said spring ends, 

10. A vibrator comprising a base member 
adapted to be secured to an object to be vibrated, 
an electromagnet member mounted on said base, 
an armature, Spring holders having Sockets and 
carried by one of said members, leaf springs se 
cured at their middles to one of said members 
and having their ends received in said holders, 
and resilient liners in Said sockets gripping said 
Spring ends, 
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