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This invention relates to material handling 
machines, and more particularly to a tobacco 
feeding mechanism for feeding short filler to 
bacco to a bunch forming device of a cigar 
machine. 
The invention relates to a tobacco feeding 

mechanism wherein there is provided a source 
of supply of tobacco consisting of an open hop 
per having a bottom portion, tobacco confining 
walls, a discharge end, and an improved vibrat 
ing device affixed thereto for vibrating the hop 
per at predetermined periods in the operation 
of the machine in order to feed tobacco from 
the hopper into a bunch making machine. 
According to the present invention the vibrator 

construction which is used for effecting the feed 
of Short filler tobacco from the hopper has been 
constructed with the idea of reducing the weight 
thereof by eliminating the heavy base which has 
formerly been used as a part of a vibrator struc 
ture, and also to obtain uniformity of vibration 
in the front and back portions of the hopper 
without the necessity of providing a base or sup 
port extending beyond the back portion of the 
hopper. 

In practically all of the electro-magnetic units 
or reciprocating electric motors used for feeding 
materials such as short filler tobacco, there are 
provided two weights or masses connected to 
each other by resilient means, such for instance 
as springs, and Supported by vibration insulat 
ing means, usually formed of rubber. The elec 
tro-magnetic vibration inducing mechanism 
consists generally of two main parts: the elec 
tro-magnet, and the armature, one connected 
to each of the respective masses. 

If the proportion of the masses, and the stiff 
neSS of the Springs is such that the natural 
frequency of vibration of the unit is the same as 
the frequency of the magnet, the amplitude of 
the relative motion between the two masses for 
a given magnetic pull set up by the magnet, will 
be a maximum. This condition is called 
resonance. When the vibrating insulating sup 
ports may be termed perfect, that is, when they 
do not present any Substantial interference to 
movement, the Center of gravity of the system 
as a whole does not move, but the centers of 
gravity of the two masses will move along a 
straight line through these two centers. The 
total amplitude of motion will be divided over 
the two masses in inverse proportion of the 
weight Or mass of each. 
In some constructions it has been proposed to 

use a relatively heavy base which is considerably, 
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say at least twice as heavy, as the hopper or 
deck. In such a case the amplitude of vibration 
of the base might be one-third and that of the 
hopper or deck two-thirds of the total amplitude 
between them. Naturally this relationship will 
vary according to the weights used. In the im 
proved construction, disclosed in this applica 
tion, the weight of the hopper or deck is approxi 
mately the same as in earlier constructions, but 
the second mass is considerably lighter than the 
weight of the hopper or deck, say one-fourth 
the weight thereof. Under these conditions it 
will be seen, therefore, that the amplitude of 
vibration of the block or the Second mass which 
moves relatively to the hopper or deck is four 
fifths while that of the hopper or deck is one 
fifth of the total amplitude between the two. 
However, it is to be noted that the total weight 
of the two masses is considerably lower than the 
total weight of earlier known devices, while the 
total amplitude of vibration between the two 
masses is substantially greater. If then, reso 
nance is to be obtained in the improved construc 
tion at this larger total amplitude, it is im 
practical to utilize leaf Springs since it would be 
necessary to use Springs impractically larger par 
ticularly at higher operating frequency, and for 
that reason it is proposed to use a torsion spring 
which makes it possible to obtain the most de 
sirable results with a minimum of spring volume. 
According to the present invention, the elec 

tro-magnet of the hopper or deck vibrating 
mechanism is connected to a Source of alternat 
ing current or pulsating direct current and at 
proper times torsional vibrations are induced in 
the torsion spring or springs which form a part 
of the vibratory mechanism. 

It is proposed to support the hopper or deck 
by means of rubber cylinders and the hopper or 
first mass will vibrate in an opposite direction to 
the block or second mass above referred to, with 
an approximate amplitude, for example, one 
fifth the amplitude between the hopper and 
block as mentioned above. 
The angle of the arc described by the center 

of gravity of the block is so small that it may be 
considered to be a straight line. If the center 
of gravity of the hopper is located on an exten 
sion of this line, the hopper will vibrate uni 
formly. If, however, the center of gravity of 
the hopper is located above or below this line a 
rotary vibration will be superimposed on the 
straight line vibration as the center of gravity 
of the hopper and the block move along their 
connecting line. This relationship naturally 



2 
would cause the different parts of the hopper to 
vibrate through different angles and hence the 
speed of feeding would not be uniform over the 
whole hopper botton. 
By placing bearings in the proper location on 

a vibrating unit, the floating rubber supports, 
above described, can be eliminated and the re 
quired vibratory effect obtained without trans 
mitting any appreciable vibration to the frame 
of the machine. This makes it possible to main 
tain accurate alignment between the vibrating 
parts and stationary parts. 
According to the improved construction, as 

shown in the accompanying drawings, it is much 
easier to obtain the proper relationship between 
the centers of gravity of the two masses without 
having any base or support projecting beyond 
the rear edge of the hopper. 
As previously mentioned, the maximum vibra 
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sible for the vibration and feed of material, has 
been reduced to a minimum weight. 

It is a further object of the invention to pro 
vide a vibratory feeding mechanism having a 
considerably lighter total weight than heretofore 
known in vibrating units. 
In order to obtain practically any desired wi 

bratory frequency, the invention is further char 
acterized by the provision of means for generat 
ing current of suitable frequency. This may 
assume the form of a Self-excited alternator for 
generating current of the frequency desired. 
AS mentioned previously the noise heretofore 

experienced in the operation of most vibrating 
15 

tion for a certain magnetic pull is obtained when 20 
the system is in resonance. Resonance can be 
obtained by adjusting the natural frequency of 
the system or by adjusting the frequency of the 
magnet. The natural frequency of the system 
can be changed by changing the weight of the 25 
two masses, or by changing the location of a 
part or all of one of the two masses in relation 
to the spring or springs, or by changing the 
stiffness thereof. The magnet frequency can be 
changed by changing the frequency of the source 30 
of current to which the magnet is connected. 

If an electro-magnet of a vibrating structure 
is connected to a source of alternating current 
of frequency F, the magnetic pull reaches a max 
imum twice during each cycle of the current or 85 
2F times per second. For instance, with a 60 
cycle current the magnetic frequency Will be 
2X60x60 or 7200 vibrations per minute. It has 
been found that this high frequency causes a 
great deal of noise. The magnetic frequency can 
be cut in half by placing a half-wave rectifier 
in series with the magnet which will reduce its 
frequency to 3600 vibrations per minute. In 
feeding short filler tobacco, it has been found 
desirable to eliminate substantially all noise by 
using an eyen over frequency for effecting the 
vibration and feed of the tobacco. Therefore, in 
order to obtain the desired lower frequency, and 
also be independent of the frequency available 
from commercial electric supply, it is an object 
of the present in yeation to provide mechanism. 
foi obtaining practically any frequency desired. 
In order to effect this desired result, it is pro 
posed to use a self-excited alternator driven by 
suitable means. As the frequency of an altera 
nator is determined is its speed and number of 
poles, this provides 8 convenient means for obe 
taining the particular frequency desired. It is 
also proposed to utilize driving Eneans which car. 
be adjusted to vary the speed within any desired 
range as a means for obtaining resonance. he 
use of a rheostat in the field circuit of the alter 
nator is also contemplated in order to control its 
output and thereby regulate the amplitude of 
vibration. r 

It is a further object of this invention to pro 
vide an improved feeding material mechanism 
consisting of a vibrating mechanism, and to fur 
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nish more flexible means for controlling both the O 
amplitude of vibration and the frequency of the 
current which effects the vibration, 

It is an added object of the invention to pro 
vide an improved vibratory feeding mechanism 
wherein a part of the vibratory structure, respons s 

feeds has been extremely unpleasant and hence 
it is a further object of this invention to provide 
means for operating the vibrator in such a way 
that the amount of noise is reduced to a mini 
mum, and substantially eliminated. 

It is a further object of the invention to pro 
vide a vibrating mechanism in which the vibra 
tory handling element thereof is so mounted that 
practically no vibration is transmitted therefrom 
to the frame of the machine, and one in which 
means are provided for maintaining accurate 
alignment at all times between the vibrating and 
stationary parts. 
The invention is also characterized by the pro 

vision of an adjustable driving pulley for the 
alternator which makes it possible to obtain res 
Onance in the vibratory feed by changing the 
frequency of the current instead of by changing 
the natural frequency of the vibrating unit. 

In order to insure automatically that no to 
bacco will be fed to the bunch forming machine 
at the end of each series of feeding vibrations, 
means are provided for positively shutting off 
the source of supply from the bunch forming 
machine. In the present application this struc 
ture aSSunes the form of a movable shutter so 
located with respect to the discharge end of the 
tobacco feeding surface that it can move relative 
to the feeding surface itself and actually block 
of the strean of tobacco which is arranged to 
move thereover into the bunch forming machine. 
It is a further object of the invention to pro 

vide an adjustable Weight for changing the nat 
ural frequency of the vibrating hopper and which 
furnishes therefore another mode of obtaining 
resonance in the vibratory unit, 
With these and other objects not specifically 

mentioned in view, the invention consists in cer 
tain combinations and constructions which will 
be hereinafter fully described, and then specif 
cally set forth in the claims hereunto appended. 

In the accompanying drawings, which form a 
part of this specification, and in which same or 
like characters of reference indicate the same or 
like parts: 

Fig. is a side elevation, parts broken away, of 
the Short filler feed; 

Fig. 2 is a partial sectional end elevation of the 
support for the vibrating hopper; 

Fig. 3 is a front elevation, of the short filler 
feed, taken taken on line 3-3 of Fig. 1; 

Figure 3a is a view showing a detail of the shut 
ter operating mechanisin; 

Fig. 4 is a partial sectional side elevation of the 
vibrating hopper, illustrating the supporting as 
Well as the vibrating means of the same; 

Fig. 5 is a partial sectional end elevation of the 
vibrating means of the hopper, taken on line 5-5 
of Fig. 4; 

Fig. 6 is a partial side elevation of the vibrat 
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ing hopper illustrating a modified form of sup 
port for the same; 

Fig. 7 is a partial end elevation of the same, 
taken on line 7-7 of Fig. 6; 

Fig. 8 is a partial side elevation of the vibrat 
ing hopper, illustrating another modified form of 
support for the same; and 

Fig. 9 is a sectional end elevation of the torsion 
spring, taken on line 9-9 of Fig. 5. 

Referring to Figs. 1, 2 and 3, the machine con 
sists of a frame 5, carrying a platform 6 to 
which is secured a hopper or deck supporting 
frame f. The latter carries a pair of support 
ing bars 8 to which are mounted a pair of hop 
per or deck supports t9. Each vertical project 
ing arm of these members carries a resilient cush 
ion 20, which mount the hopper or deck 2 by 
means of lugs 22 formed on the hopper or deck 
body, thereby providing resilient support for the 
same for movement relative to the support. The 
open end of the hopper or deck is provided with 
a movable shutter or gate. In the illustrated em 
bodiment this shutter is fixed to a shaft 24 held 
by bearings in a pair of supporting arms 25 at 
tached to a horizontal bracket 26 secured to 
bracket 27 which is fixed to supporting frame 7. 
Shutter 23 which swings to and from the feeding 
surface of the hopper may also be provided with 
a sealing member or plate 28. If desired, this 
plate may be made wholly of one material such 
for instance as metal, or as in the form illustrated, 
it may be composite in Construction and be pro 
vided with a sealing portion of felt or other suit 
able material in order to insure a closer engage 
ment between the opening of the hopper or deck 
and shutter when it is in its “closed' position. 
The composite type gate is especially desirable 
when the discharge portion of the hopper or deck 
surface is somewhat curved as in the construction 
Show in the drawingS. 
The gate or shutter is operated by means of a 

switch 29, preferably of the mercury type, at 
tached to a knife shaft 30 of a scale pan 3 (Fig. 
i). When the scale pan 3 has received a pree 
determined quantity of tobacco from the hopper, 
it moves downwardly on its supports and trips 
the switch. This breaks the circuit, thereby de 
energizing the solenoid 32, which releases the air 
mature 33 thereof, and thereby allows a spring, 
such as coil spring 24b mounted on shaft 24 hav 
ing one end fixed to a collar 24.a fast on shaft 24 
and the other secured to one of the arms 25, to 
move the gate to "closed' position to stop the 
flow of additional tobacco over the hopper feed 
surface and into the scale pan. The switch 29 
is responsible for both the movement of the gate 
into "closed' position and also for the termina 
tion of the vibratory movement of the hopper 
which feeds tobacco therefrom into the scale pan 
31. It can be seen that the main function of the 
gate 23 is to preveat the discharge of tobacco 
from the hopper to the scale 3i after the positive 
driving operations of the vibrating unit has 
ceased, such for instance, as when the flow of 
current through the electromagnet has been in 
terrupted and the magnet has been de-energized, 
but before the continuing movement of the hop 
per, due to its supports and inertia, has been 
brought to a standstill. Armature 33 through a 
link 34 is connected to an arm 35 mounted on a 
shaft 36 supported by a bearing lug 37 of a Sup 
porting bracket 38 mounted on a variable speed 
drive housing 39 secured to platform 6. To shaft 
36 is fastened a lever 40 which, through an ad 
justable rod 4, is connected with the gate open 
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ing lever 42 mounted on shaft 24. The bottom 
portion of hopper 2 is provided with a step 63 
(Figs. 1 and 3) which, in conjunction with oscil 
lating rakes 45, divides hopper 2 into a storage 
chamber 45, in which the mass of tobacco is 
deposited, and a feed trough 46 which during 
vibration periods, feeds a stream of scrap tobacco 
to the Scale pan 3. The vertical rakes 45 are 
arranged in two rows, each row being held at its 
upper end by means of arms 47 and 48, respec 
tively (Fig. 3), for movement one relative to 
the other. It has been found advisable to pivot 
each arm at its center portion, to a stud 49 which 
is held by a housing 50 supported by vertical U 
shaped brackets 38 and 51. The latter is fas 
tened to frame 7. One end cf operating arm 
4 is pivoted to a lever 52, and one end of arm 
48 is pivoted to a lever 53. Both levers 52 and 
53 are loosely mounted on a stud 54 supported 
by housing 50. Lever 52 carries a cam follower 
55, while lever 53 carries a cam follower 56, both 
of which engage in track 57 of a cam 58 mounted 
on the upper end of a vertical shaft 59 which is 
Supported by suitable bearings of bracket 38. 
During the operation of the machine, the two 
rows of rakes are oscillated in opposite directions, 
thereby Scraping the tobacco pieces, which pro 
trude through said rakes, from the feeding face 
of the tobaccomass in the storage chamber por 
tion 45. The step 43 in hopper 2 will prevent 
any tobacco from getting under the ends of the 
Oscillating rake bars, thereby assisting in achiev 
ing the important object of feeding a thin layer 
of scrap tobacco from the storage chamber por 
tion 45 onto feed trough section 46 of the vibrat ing hopper 28, 
The entire short filler cigar machine is driven 

by a motor 60 (Figs. and 3). To motor shaft, 
is fastened a pulley 82 driving, through a belt, 
63, a pulley 66 mounted on a continuously driven 
shaft 65. Shaft 65 also actuates a set of reduc 
tion gear's of conventional design (not showin), 
Supported and concealed by means of housing 35 
rnolunted on frame 5. I'he gear housing 65 aiso 
carries and conceals a clutch, which may be of 
any well known design (not shown), or may be 
Similar to that equipped with a magnet, control 
(not shown), which operates the clutch. The 
variable Speed drive for the rakes in housing 39, 
is Suitably connected with the driving means 
concealed in housing 65. Wertical shaft 59 driv. 
ing the rakes is connected with the variable speed 
drive in housing 39 by means of a ball clutch 
(not shown) in ratchet 59a which is controlled 
by means of the solenoid 32. As mentioned 
heretofore, Solenoid 32 is actuated from mercury 
Switch 29 on knife shaft 30 of scale pan 3. This 
arrangement, together with the construction of 
the nechanism which operates gate 23, assures 
Substantially an instant stop of the flow of to 
bacco at the moment the scale pan 3 trips. 
A shaft 6 projecting from housing 66 carries 

a gear 68 which is provided for driving other 
parts of the bunch making machine (not shown). 
To the continuously rotating shaft 65 is also fast 
tened a flange 69 of a V-shaped pulley (Fig. 3). 
The other flange 70 of said pulley engages with a 
threaded Section of the hub of flange 69, So 
that one flange of the pulley is adjustable rela 
tive to the other, thus providing means to vary 
the effective diameter of the pulley and thereby 
furnish means for an easy adjustment in the 
driving speed of the same. This pulley, by means 
of a V-belt 72 drives a pulley 3 mounted on a 
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shaft 4 of an alternator 5 fixed to a platforn 
76 supported by a pair of rods held by frames 
5. The tension of belt 72 is kept constant by the 
use of conventional means, such as an adjust 
able idler pulley (not shown). One pair of wires 
g of alternator 75 are connected with a rheostat 
9 provided for the purpose of regulating the out 
put of the alternator. Another pair of wires 80 
lead from the alternator to a magnet 88 (Fig. 4) 
of a reciprocating electric motor, which in con 
junction with an armature 95, provides the vil 
brating means for the hopper 2d. Magnet 8 is 
held by a supporting bracket 82 adjustably 
mounted on a pair of rods 83. Each rod 83 at 
one end is anchored to a lug 88 of hopper 2, 
while the other ends of the rods are fastened to 
brackets 85, fixed to lugs 86 of hopper 2. To the 
lower portion of each bracket 85 is clamped one 
end 8 of a torsion spring 88. In the preferred 
embodiment, as illustrated, the Spring consists of 
a straight, round bar with square ends 8 and a 
square center portion 89. As mentioned hereto 
fore, the square ends 87 of Said Spring are 
clamped in brackets 85 which are rigidly attached 
to the bottom of hopper 2 and braced by rods 
33. To the square center portion 89 of Spring 
88 is clamped a bracket 90. The latter is also 
supported on spring 88 by means of a pair of 
round rubber bushings 9 tightly clamped around 
the round portions of the spring. These bush 
ings offer practically no resistance to twisting 
forces exerted upon spring 88, but greatly mini 
mize the bending stresses imposed thereon due 
to centrifugal forces, magnet pull, or any other 
forces that may be present. In Some instances, 
it may be desirable to eliminate the rubber bush 
ings and provide a metal to metal contact be 
tween the bearings of spring 89 and bracket 90. 
To the upper end of bracket 90 is attached a 
counterweight or block 92 which, as illustrated 
in Fig. 5, may consist of a number of plates to 
facilitate regulating the desired weight of the 
block 92. From the latter, by means of a pair of 
bolts 93 (Figs. 4 and 5) is adjustably Suspended 
a weight 94, through which, by raising or lower 
ing the same, the natural frequency of the vibrat 
ing system can be changed within narrow limits. 
A similar adjustment can be made by changing 
the weight of block 92. Also, instead of chang 
ing the latter or adjusting plate 94 to vary the 
natural frequency of the vibrator to obtain res 
onance, it is also possible to allow the natural 
frequency of the hopper to remain unchanged 
and adjust the frequency of the alternator 75 by 
changing its speed. This can be accomplished 
by changing the diameter of the V-belt pulley 
described heretofore. 
Attached to bracket 90 is the armature 95 

consisting of a stack of magnet steel laminations. 
As the current is applied to the magnet 8, the 
armature 95 will be attracted thereto and cause 
a torsional vibration in spring 88 which in turn 
will force block 92 to describe an arc around the 
center of spring shaft 88, and, since hopper 2 
is supported by means of the cushions 20, the 
hopper will vibrate in opposite direction to block 
92. The angle of the arc described by the center 
of gravity of block 92 is so small that it may be 
considered a straight line. The current Supply 
to the magnet 8 is also controlled through the 
switch 29 which is directly connected with Said 
magnet, so that when loaded scale 3 trips this 
switch, the magnet is de-energized, and vibra 
tory impulses to hopper 2 cease. 
By placing bearings in the proper location on a 
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vibrating unit, the resilient rubber supports for 
the hopper can be eliminated without danger of 
transmitting appreciable vibration to the frame 
of the machine. For this purpose, the bottom of 

is the vibrating hopper 2, in the form illustrated in 
Figs. 6 and 7, is provided with a pair of brackets 
G0, rigidly supporting at their lower ends a tor 

sion spring 0 , similar in construction to torsion 
spring 88. Torsion spring to supports vibrator 
arm 02 which is pivotally supported on frame 

0 and clamped to the square center of the Spring 
and has either fixed thereto or formed thereon 
bearings O3 on the rounded sections of the Spring 
near the ends. A weight 04 is attached to the 
vibrator arm O2 preferably at the top end thereof. 
A magnet 5 is fastened to a lug 06 extending 
from the bottom of hopper 2 and an armature 
O is secured to vibrator arm 92. When the 

magnet 05 is supplied with alternating Current 
with a frequency of F, it will set up torsional 
vibrations in spring abi with a frequency of 2F, 
due to the fact that there are two impulses for 
each cycle of the current. If hopper 2 is mounted 
for movement relative to a support, the amplitude 
of vibration of hopper and weight will be inversely 
proportional to their weights, and they will vibrate 
in opposite directions. In the embodiment shown 
in Figs. 1, 2, 3, 4 and 5, the hopper is resiliently 
supported for such movement on rubber cushions 
20. Figures 6-9 show other satisfactory modes of 
mounting the hopper. For uniform vibration in 
front and back of the hopper, the line connecting 
the centers of gravity of the hopper and the 
weight Should be tangent to the arc described 
around the torsion spring in relation to the hop 
per. By properly proportioning the Weights of the 
hopper and the weight, and the diameter and 
length of the round sections of the torsion spring, 
the vibrating system can be made substantially 
resonant to the frequency of 2F, resulting in the 
building up of vibrations of relatively large am 
plitude for a small amount of power in the mag 
net. In the embodiments of the present inven 
tion, it is proposed that the weight of the hopper 
2 and weight shall be in an approximate ratio 
of 4:1. Since the torsion spring is rigidly con 
nected to the hopper, it vibrates parallel to a 
line A-B (Fig. 6) and in Opposite direction to 
the center of gravity of weight fo4. From this it 
follows that there must be a point C on arm 02 
between the torsion spring of and the weight 
04, which is completely at rest at all times. The 

distance from point C to the center of torsion 
spring. 0 and from C to the center line of gravity 
of the weight 04 is again inversely proportional 
to the weights of the hopper 2 and the weight 
f04. Therefore, in this modification vibrator arm 
f02 is pivoted at the point C to a shaft 08 sup 
ported by bearings 09 of a frame bracket O 
Without danger of any vibration being transmitted 
to the frame bracket 10. The front end of the 
hopper 2f in this modification is supported in such 
a way that it is free to move in the direction of 
the vibration. In this case hopper 2 is equipped 
with a bearing lug slidably mounted on a 
rod 2 which is clamped to an arm 3 of frame 
bracket 0 and parallel to line A-B. The bear 
ings 03 serve merely to take up all radial stresses 
caused by the weight of the hopper and by the 
vibration of weight 04, leaving only uniform tor 
sional stresses in torsion spring O. Bearings 
103, and 0.9 may be metal to metal, or either or 
both may consist of rubber bushings clamped 
tightly around the shaft as shown in Figs. 5 and 

75 9. The use of rubber bushings in this manner 
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does not defeat the original purpose of these bear 
ings, as might appear at first glance. This pur 
pose is to eii. inate the resilient supports 20, 
such as shown in Figs. 1 to 5, inclusive, for main 
taining accurate alignment between the vibrating 
elements and coacting stationary parts constitut 
ing the vibratory unit. The angular motion of 
torsion spring of in bearings 03, and of shaft 
08 in bearings fe9 is so small, that even a rela 

tively thin bushing of stiff rubber will offer little 
resistance to this angular motion, but will offer 
a very high resistance to any radial displacement 
of the shafts in the bearings. 

Figure 8 illustrates another modification of 
hopper support for a vibrating system. This fig 
ure shows that the hopper, using a heavy base 
and leaf spring, may be also supported in bear 
ings. In this case, the hopper 2 is attached to a 
heavy base f is by means of a number of leaf 
springs ff 4. The magnet 6 is attached to the 
base 5 and the armature to the bottom 
of hopper 2. If the hopper 2 and base 5 are 
vibrating uniformly in front and back, there will 
be a point on each leaf spring which is completely 
at rest. This point is' provided with a pivot 8, 
each of which is supported in a bearing 29 of 
a frame bracket 2 f which can be mounted di 
rectly upon the frame of the cigar machine with 
out transmitting any vibration to the atter. It 
is essential, however, that the line E-F connect 
ing the centers of gravity of the hopper 2 and 
the base if 5, be parallel to the direction of vibra 
tion or at right angles to said leaf springs 4. 
The base f 5 is shown as a hollow casting with 
a heavy weight 22 cast in the upper portion in 
order to raise the center of gravity of the weight 
as much as possible. 

Heretofore, where I have referred to the two 
relatively vibrating masses with particular ref 
erence to their relative weights or amplitudes of 
vibration and the one mass has been called the 
“hopper' or 'deck' and the other the “block' or 
"weight,' it is to be understood that the ex 
pression “hopper' or “deck” includes not only the 
actual hopper or deck 2 but also all parts rig 
idly connected thereto including brackets 85, rods 
83, bracket 82 and magnet 8, and the expression 
"block' or “weight' includes not only the actual 
weight or block 92 but also all parts rigidly con 
nected- thereto including bracket 90, bolts 93, 
weight 94 and armature 95 in the embodiment 
disclosed in Figures to 5, inclusive, of the draw ings. 
The invention above described may be varied in 

construction within the scope of the claims, for 
the particular device, selected to illustrate the 
invention, is but one of many possible concrete 
embodiments of the same. The invention is not, 
therefore, to be restricted to the precise details 
of the structure shown and described. 
What is claimed is: 
1. In a feeding mechanism, the combination 

with a hopper constructed and arranged to con 
tain a supply of material to be fed, of a support, 
means for resiliently mounting said hopper On 
said support, brackets mounted on and depend- . 
ing from said hopper, spring means extending 
between and fixed to said brackets, arms Secured 
to and extending outwardly from Said spring 
means, a weight supported by said arms for free 
movement in space, and means coacting with 
said hopper and arms for vibrating the hopper 
and supply of material contained therein to effect 
the feed of material therefron. 

2. In a material feeding mechanism, the Com 
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bination with a hopper constructed and arranged 
to contain a supply of material to be fed, of a 
support, means for resiliently mounting said 
hopper on said support, brackets mounted on 
said hopper, spring means fixed to and extending 
between said brackets, arms secured to said spring 
means and extending outwardly therefrom, a 
weight supported by said arms for free move 
ment in space, and a reciprocating electric motor 
COOperating with the said hopper and the arms 
for vibrating said hopper and supply of material 
to feed material therefrom 

3. In a material feeding mechanism having a 
material feeding deck, a support for said deck, 
means for resiliently mounting said deck on said 
support, brackets carried by said deck, a torsion 
spring fixed in said brackets, a member provided 
with arms carried by said spring, a weight 
mounted on said arms, said weight being rela 
tively lighter than said deck, an armature fixed 
to said member, a magnet carried by said deck, 
and means for energizing said magnet to cause 
it to cooperate with said armature, and vibrate 
said deck and supply to feed material therefrom. 

4. In a material nandling machine, a material 
handling surface, a support, means for mounting 
said surface for movement relative to Said Sup 
port, brackets depending from said surface, an 
electric vibratory unit for vibrating the surface, 
said unit including a torsion spring extending be 
tween and supported by said brackets, a magnet 
and an armature carried by said brackets and 
spring, and means for energizing said magnet 
to cause said spring to effect the vibration of 
said surface. 

5. In a vibrating unit, a vibratory feeding sur 
face, an electro-magnet, and an armature, attor 
sion spring, arms connected to said Surface and 
supporting said spring, support means carried by 
said surface and arms mounting said magnet and 
armature in operative position, and means for 
energizing said magnet to intermittently stress 
said spring and thereby vibrate said surface to 
feed material thereover. 

6. In a vibrating unit, a vibratory feeding sur 
face, a support depending from said Surface, a 
torsion spring mounted in said Support, arms 
mounted on said torsion spring, a Weight carried 
by said arms, and a reciprocating electric motor 
having one operative part mounted on said Sup 
port, and another associated with said arms for 
effecting relative vibratory motions between said 
support and arms to vibrate said Surface. 

7. In a vibrating unit, a vibratory feeding sur 
face, a support depending from said surface, a 
torsion spring mounted in said Support, arms 
fixed to said spring, a frame, means for pivotally 
mounting said arms in said frame at a point On 
said arms where the vibration is substantially 
zero, a weight carried by said arms, and means 
for effecting vibratory movement between said 
support and weight to energize said Spring and 
vibrate said surface. 

8. In a vibratory system, a vibrating material 
feeding surface, comprising two masses, one of 
said masses including said surface, resilient mem 
bers mounting said masses for movement rela 
tive to one another, a frame, means for pivotally 
connecting said members to said frame at a point 
on said members where the vibration is substan 
tially zero, and means for inducing vibration 
between said masses for feeding material Over 
said surface. 

9. In a cigar machine, the combination with a 
hopper having a discharge end, of a support, 
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resilient means connecting said hopper to said 
support for movement relative thereto, arms de 
pending from said hopper, a torsion Spring 
mounted in said arms, supporting members car 
ried by said spring, a counterweight fixed to said . 
members, and vibrating mechanism mounted on 
said hopper and members for vibrating said 
hopper to feed tobacco therefrom into said ma 
chine. 

10. In a cigar machine, the combination with 
a hopper having a discharge end, of a Support, 
resilient means connecting said hopper to said 
support for movement relative thereto, arms 
depending from said hopper, a torsion spring 
mounted in said arms, supporting members car 
ried by said spring, a counterweight fixed to said 
members, vibrating mechanism mounted on said 
hopper and members for vibrating said hopper 
to feed tobacco therefrom into said machine, 
means for Operating said mechanism, including 
a driving motor, an alternator furnishing cur 
rent to said mechanism, and an adjustable driv 
ing pulley connected to said alternator for vary 
ing the frequency of the current generated 
thereby, whereby the frequency of the vibrations 
of said hopper is likewise varied. 

11. In a cigar machine, the combination with 
a tobacco feeding surface having a discharge 
end, of a support, resilient means connecting 
said surface to said support for movement rela 

O 

5 

20 

25 

30 
tive thereto, arms depending from Said Surface, 
a torsion spring mounted in said arms, support 
ing members carried by said spring, a counter 
weight fixed to said members, vibrating mecha 
nism mounted on said surface and members for 
vibrating said surface to feed tobacco therefrom 
into said machine, and means for operating said 
mechanism including an alternator for furnish 
ing current of any desired frequency to said 
mechanism. 

12. In a feeding mechanism, the combination 
with a vibratory mechanism having a feeding 
surface, and a support, of means for mounting 
said surface on said support for movement rela 
tive thereto, arms depending from said surface, 
a torsion spring mounted in said arms, support 
ing members carried by said spring, a counter 
weight fixed to said members, vibrating mech 
anism mounted on said surface and members for 
vibrating said Surface to effect the feed of mate 
rial therefrom, and means for controlling the 
natural frequency of vibration of said mecha 
nism. 

13. In a material feeding machine, the combi 
nation with a vibratory feeding mechanism, com 
prising a surface and a support, of means for 
mounting said surface on said support for move 
ment relative thereto, a counterweight coacting 
with and moving in opposition to said surface, 
arms supporting said counterweight, a torsion 
Spring mounting said arms, supporting means 
carried by said, Surface mounting said spring, a 
reciprocating electric motor coactting with said 
surface and arms for imparting rapid intermit 
tent flexingS to Said shaft to vibrate said surface 
and thereby feed material thereover, means for 
varying the natural frequency of vibration of 
Said mechanism, said last-named means includ 
ing an auxiliary adjustably mounted weight, and 
means for moving said auxiliary weight to and 
from said counterweight, 

14. In a material feeding mechanism, the com 
bination with a vibratory material feeding sur 
face, and a support, of means for mounting said 
surface on said support for movement relative 
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thereto, a weight movable in opposition to said 
surface, arms supporting said weight, a torsion 
spring mounting said arms, a spring support 
mounted On Said surface, a reciprocating elec 
tric motor cooperating with said arms and sur 
face for imparting rapid intermittent flexings to 
said spring to vibrate said surface and feed mate 
rial thereover, means for energizing said motor, 
means for controlling the natural frequency of 
vibration of said mechanism, and means for 
varying the amplitude of vibration of said sur 
face. 

15. In a material feeding machine, the com 
bination with a hopper and a feeding surface, of 
a Support for said hopper, means for mounting 
said hopper in said support for movement rela 
tive thereto, a member coacting with and mov 
able in opposition to said hopper, arms support 
ing said member, a spring mounting said arms, 
means carried by said surface supporting said 
spring, a reciprocating electric motor coacting 
with said surface and arms for imparting rapid 
intermittent flexings to said spring to vibrate 
said Surface and thereby feed material there 
over, a separate alternator for operating said 
reciprocating motor, means for controlling the 
driving speed of the alternator, thereby to con 
trol the frequency of vibration of said surface, 
and means for adjusting the amplitude of vibra 
tion of said Surface. 

16. In a cigar machine, the combination with 
a tobacco hopper provided with a feeding sur 
face, of a Support, means for mounting said hop 
per on said support for movement relative there 
to to effect the feed of tobacco over said surface, 
supporting members depending from said hop 
per, Spring means carried by said members, a 
weight carried by said spring means, and a recip 
rocating motor connected to and cooperating 
with said hopper to rock said weight on said 
Spring means for vibrating said hopper. 

17. In a vibrating unit, a vibratory feeding 
surface, brackets depending from said surface, 
a torsion spring carried by said brackets, arms 
fixed to said Spring, a support, bearings formed 
in said support and pivotally mounting said arms 
at a point where the vibration of said arms is 
Substantially zero, and reciprocating mechanism 
carried by said brackets and arms for rapidly 
twisting and untwisting said spring and thereby 
impart vibratory motion to said Surface. 

18. In a vibrating unit, a vibratory feeding 
surface, a Support mounting said surface for 
movement relative thereto, spaced brackets de 
pending from the underside of said surface, a 
torsion spring extending between and clamped 
in said brackets, arms, provided with bearings 
having bushings of yieldable material, mounted 
On said Spring, a weight Secured to the free ends 
of Said arms, a reciprocating electric motor 
mounted on said Surface and said arms, and 
means for energizing said motor to oscillate said 
weight freely in space and intermittently stress 
said spring and thereby vibrate the surface. 

19. In a material feeding device, a feeding sur 
face, a Support, means for mounting said surface 
On said support for movement relative thereto 
to feed material over said surface, brackets de 
pending from said surface, a torsion spring Se 
cured to said brackets, a weight supported on 
said torsion spring, a reciprocating electric motor 
mounted on said surface and weight, and means 
for energizing Said motor to oscillate said weight 
freely in space on said spring and vibrate said 
surface and thereby feed material thereover. 
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20. In a material feeding device, a feeding sur 

face, a support, brackets depending from said 
surface, a torsion spring extending between and 
fixedly mounted in said brackets, a weighted 
lever pivotally mounted in bearings on said sup 
port and fixed to said torsion Spring, Said bear 
iags being provided with bushings of elastic 
material, a reciprocating electric motor mount 
ed on said surface and Weighted lever, and means 
for energizing said motor to rock said weighted 
lever freely in Space on said Spring and effect 
the feed of material over said surface. 

21. In a material feeding surface, a support, 
means for mounting said surface in said support 
for movement relative thereto, arms depending 
from said surface, a torsion spring fixedly mount 
ed in said arms, a weighted lever fixed to said 
torsion spring and pivotally mounted on said Sup 
port at a point where its movement is substan 
tially Zero, a reciprocating electric motor mounted 
on the underside of said surface and said weighted 
lever, a rod extending from said support, a bracket 
provided with a bearing depending from said Sur 
face and movable on said rod, and means for 
energizing said electric motor to rock said : 
weighted lever freely in space and vibrate said sur 
face and effect the feed of material thereover. 

22. In a material feeding surface, a support, 
means for mounting said surface on said support 
for movement relative thereto, arms depending 
from said surface, a torsion spring fixedly mount 
ed in said arms, a weighted lever secured to said 
torsion spring and pivotally mounted in bear 
ings in Said support at a point where the vibra 
tory movement is substantially zero, a recipro 
cating electric motor mounted on the underside of 
said surface and the weighted lever, and means 
mounted on said support and coacting with the 
discharge portion of said surface for maintaining 
said surface in a substantially horizontal plane 
at all times. 

23. In a vibrating unit, a vibrating feeding sur 
face, a Support, means for mounting said surface 
on said support for movement relative thereto, 
arms depending from said surface, a torsion 
Spring fixedly mounted in said arms, a weighted 
lever pivotally mounted on said support and se 
cured to said torsion spring, a reciprocating elec 
tric motor mounted on the underside of said sur 
face and the weighted lever, and means mounted 
on said support and coacting with the discharge 
portion of said surface for maintaining said sur 
face in a substantially horizontal plane at all 
times, said means including a bracket depending 
from the front end of said surface, a bearing car 
ried by said bracket and a rod mounted on said 
Support journaled for movement in said bearing. 

24. A vibratory feeder comprising a deck adapt 
ed to support and feed material, means mounting 
Said deck for vibratory movement, a non-rotary 
vibratory electro-magnetic motor including a 
non-rotary field structure and a non-rotary vi 
bratory armature movable toward and from each 
other when said motor is energized, energy storing 
spring means interconnecting said field structure 
and said armature, means rigidly connecting one 
of said vibratory parts to said deck to impart feed 
ing vibratory movement thereto when said motor 
is operating, said deck and rigidly connected parts 
forming one vibratory mass, the other of said 
vibratory parts comprising at least part of a re 
action mass supported by said spring means to 
vibrate freely in space when said motor is operat 
ing and having contact with said one vibratory 
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means whereby the vibratory movement imparted 
to said deck by said one mass is not disturbed, 
said reaction mass having a weight equal to not 
more than one-half that of the one mass whereby 
the vibratory movement of said reaction mass 
will be greater than that of said deck. 

25. A vibratory feeder comprising a deck adapt 
ed to support and feed material, means mounting 
said deck for vibratory movement, a non-rotary 
vibratory electro-magnetic motor including a 
non-rotary field structure and a non-rotary vibra 
tory armature movable toward and from each 
other when said motor is energized, energy storing 
spring means interconnecting said field structure 
and said armature, means rigidly connecting one 
of said vibratory parts to said deck to impartfeed 
ing vibratory movement thereto when said motor 
is operating, said deck and rigidly connected parts 
forming one vibratory mass, the other of said 
vibratory parts comprising at least part of a re 
action mass supported by Said Spring means to 
vibrate freely in space when said motor is operat 
ing and having contact with said one vibratory. 
mass only through said energy storing Spring 
means whereby the vibratory movement imparted 
to said deck by said one mass is not disturbed, said 
reaction mass having a weight equal to not more 
than one-fourth that of the one mass whereby 
the vibratory movement of said reaction mass will 
be greater than that of said deck. 

26. A vibratory feeder comprising a deck 
adapted to support and feed material, means 
mounting said deck for vibratory movement, a 
non-rotary field structure and a non-rotary Wi 
bratory armature movable toward and from each 
other when said notor is energized, energy Stor 
ing spring means interconnecting said field struc 
ture and said armature, means rigidly connect 
ing one of said vibratory parts to said deck to 
impart feeding vibratory movement thereto when 
said motor is operating, said deck and rigidly 
connected parts forming one vibratory mass, the 
other of said vibratory parts comprising at least 
part of a reaction mass supported by said Spring 
means to vibrate freely in Space when said motor 
is operating and having contact with said one vi 
bratory mass only through said energy storing 
spring means whereby the vibratory movement 
imparted to said deck by said one mass is not 
disturbed, said reaction mass having a weight 
equal to not more than that of the one mass 
whereby the vibratory movement of said reaction 
mass will be greater than that of said deck. 

27. In vibratory apparatus, the combination 
With a non-rotary vibratory electromagnetic 
motor comprising two relatively vibratory masses 
interconnected solely by energy storing torsion 
Spring means, one of said masses including a load 
supporting deck, the other a reaction weight, 
means resiliently Supporting said one mass for 
vibration, said one mass having a weight equal 
to at least four times that of said second mass. 

28. In vibratory apparatus, the combination 
with a non-rotary vibratory electromagnetic 
motor comprising two relatively vibratory masses 
interconnected Solely by energy storing torsion 
Spring means, one of said masses including a load 
supporting deck, the other a reaction weight, 
means resiliently supporting said one mass for 
Vibration, said one mass having a weight equal to 
at least twice that of said second mass. 

29. In vibratory apparatus, the combination 
with a non-rotary vibratory electromagnetic 
motor comprising two relatively vibratory masses mass only through said energy storing spring interconnected Solely by energy storing torsion 
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spring means, One of Said masses including a 
load supporting deck, the other a reaction weight, 
means resiliently supporting said one mass for 
vibration, said one mass having a weight equal 
to at least that of said Second maSS. 

30. In vibratory apparatus, the combination 
With a non-rotary vibratory electromagnetic 
motor comprising two relatively vibratory masses 
interconnected Solely by energy storing spring 
means, one of said masses including a load sup 
porting deck, the other a reaction weight, means 
resiliently supporting said one mass for vibration, 
said one mass having a weight equal to at least 
four times that of said second mass. 

31. In vibratory apparatus, the combination 
with a non-rotary vibratory electromagnetic 
motor comprising two relatively vibratory masses 
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interconnected solely by energy storing spring 
means, one of said masses including a load sup 
porting deck, the other a reaction weight, means 
resiliently supporting said one mass for vibration, 
said one mass having a weight equal to at least 
twice that of Said Second mass. 

32. In vibratory, apparatus, the combination 
with a non-rotary vibratory electromagnetic 
motor comprising two relatively vibratory masses 
interconnected Solely by . energy storing spring 
means, one of said masses including a load sug 
porting deck, the other a reaction weight, means 
resiliently supporting said one mass for vibration, 
said. One mass having a weight equal to at least 
that of Said second mass. 

WILLIAM. C. BROEKHUYSEN, 


