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2,922,309 
VIBRATORY DRIVING MECHANISM FOR 

CONVEYORS AND THE LIKE 

Robert E. Adams, Hudson, N.Y., assignor to Gifford 
Wood Co., Hudson, N.Y., a corporation of New York 
Application August 25, 1954, Serial No. 452,099 

3 Claims. (C. 74-61) 

The invention relates to driving mechanism for con 
veyors of the vibratory type, and like machines in which 
a carrier for material is to be vibrated longitudinally, 
i.e. in general horizontally but frequently with up and 
down as well as horizontal components of movement. 
The invention primarily aims to provide such a driving 
mechanism wherein the vibratory impulses are secured 
by rotating eccentrically disposed weights, and wherein 
the weights and their supporting shafts are so coordinated 
as to provide the driving forces and yet largely suppress 
the transmission of vibrations to the surrounding sup 
porting structure. The invention is of particular advan 
tage as employed in connection with elongated conveyors 
of the vibratory type, in conjunction with which the parts 
of the driving mechanism are coordinated to enable the 
mechanism to function as desired, without entailing an 
arrangement of parts so space consuming as to be objec 
tionable from that viewpoint. Further objects and ad 
vantages of the invention will be in part obvious and in 
part specifically referred to in the description hereinafter 
contained which, taken in conjunction with the accom 
panying drawings, discloses a preferred form of vibratory 
driving mechanism constructed to operate in accordance 
with the invention; the disclosure, however, should be 
understood as merely illustrative of the invention in its 
broader aspects. 

In the drawings: 
Fig. 1 is a side view of a vibratory conveyor equipped 

with vibratory driving mechanism constructed to op 
erate in accordance with the invention. 

Figs. 2 and 3 are sections respectively on the broken 
lines 2-2 and 3-3 of Fig. 1. and Fig. 2, looking in the 
direction of the arrows. 

Fig. 4 is a section on the broken line 4-4 of Fig. 
2 looking in the direction of the arrow, but showing a 
somewhat modified form of driving mechanism. 

Figs. 5 to 8 are schematic diagrams illustrating the 
mode of operation of the mechanism shown in Figs. 1 
to 3. 
The invention is disclosed in Figs. 1 to 3 as applied to 

an elongated conveyor comprising a trough having a 
bottom wall i and side walls 2, it being understood that 
loose material is to be conveyed progressively along the 
trough from left to right as the trough appears in Fig. 
1, the movements of the trough toward, the right, i.e. in 
the direction of feed, being accompanied by an upward 
component of motion, while movements of the trough 
toward the left are occampanied by a downward com 
ponent of motion. 
The trough is to be understood, as having appropriate 

mounting structure which guides its movements in the 
path above mentioned. The disclosed form of mount 
ing structure comprises arms 3, an appropriate number 
of which are provided at points spaced longitudinally 
along the length of the trough, and also at points spaced 
transversely thereof, in accordance with the size of the 
conveyor. As shown, each of the arms 3 is provided at 
its upper end with a transversely extending flange 4 
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which is juxtaposed with respect to the face 5 of a cross 
piece 6 of L-shaped cross-section, running transversely 
beneath the trough and affixed thereto. Elastic cushions 
7 of rubber-like material are interposed between the 
elements 4 and 5 above mentioned, and clamped there 
between by bolts 8, preferably in conjunction with inter 
posed washers or plates having cylindrically convex sur 
faces, as indicated at 9. Elements 5a to 9a at the lower 
ends of the arms 3 are respectively similar to the ele 
ments 5 and 9, the cross piece 6a being understood as 
extending between and affixed to main supporting frame 
members 10 which underlie the machine at its opposite 
sides. The above structure, including the arms 3 and 
associated parts, should be understood as merely illus 
trative of an appropriate resilient mounting structure for 
guiding the trough 1 in its vibratory movements above 
referred to, and springs 11 (Fig. 1) may also be used in 
conjunction with the conveyor trough, but will not be 
described in detail since appropriate forms thereof are 
known in the art. 

In accordance with the invention, a vibratory driving 
mechanism is carried by the trough or carrier , which 
has at least three shafts spaced laterally, i.e. horizontally, 
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but not necessarily at the same level, along the carrier, 
one of the shafts being positively driven and the re 
maining shafts being geared thereto so that certain of 
said shafts turn in one direction and the others in the 
opposite direction. The shafts respectively carry ec 
centrically disposed weights as hereinafter set forth in 
more detail, the parts constituting the driving mecha 
nism being coordinated so that in general the mecha 
nism extends along the length of the trough and paral 
lel thereto, the weights being coordinated to produce the 
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pulsating vibratory forces applied to the conveyor and to 
ease between driving impulses, the vibratory forces im 
posed on the surrounding supporting structure. 
As shown in Figs. 1 to 3, the drive shaft 12 of the 

driving mechanism is provided at one end with a driving 
pulley 13 which is rotated by a belt 14 driven by a pull 
ley 15 (Fig. 1) carried by a shaft 16 having appropriate 
bearings in the supporting frames 10 of the machine, 
the shaft 6 also carrying a pulley 17 which is in turn 
driven by a pulley 18 on an appropriate motor 19. 
The arms 3 may be understood as directed at an angle 

of about 30 to the vertical, with a plane directed through 
the axes of shafts 12 and 16 disposed at about the same 
angle, so that when the trough moves from left to right 
the articulation of the arms 3 to the trough will produce 
upward movement of the latter equal to about one half 
of its horizontal movement, and during reverse strokes 
downward movement equal to about one half of the 
horizontal movement. The belt 14 affords proportionate 
movements of the shaft 12 and associated elements as 
hereinafter described, during the vibratory movements 
of the trough, the driving power being continuously ap 
plied. : 

In the form of the invention under discussion, cross 
shafts 20 and 21 are provided underneath the trough 1, 
being laterally, i.e. substantially horizontally, spaced from 
shaft 12 and parallel thereto. As shown, appropriate 
bearing members 22 (Fig. 2) are provided for the shafts 
12, 20 and 21, these bearing members being affixed under 
neath the bottom wall 1 of the trough. The shaft 12 is 
provided with a gear 23 shown as interposed between 
the bearing members 22, which meshes with similar gears 
24 and 25 respectively on the shafts 20 and 21. Thus 
the shafts 20 and 21 rotate in the same direction, which 
is opposite to the direction of rotation of shaft 12, and 
all three shafts rotate at the same speed. 

Each of the shafts 12, 20 and 21 carries weights as 
indicated respectively at 26, 27 and 28, which weights 
are eccentrically disposed with respect to the axes of 
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their respective shafts. As shown in Fig. 2, two of such 
weights are preferably provided at the opposite end 
portions of each shaft, the trough being preferably pro 
vided with top flanges 29 (Fig. 2) at its opposite sides 
and with outer side walls 30 depending therefrom to con 
stitute housings for the eccentrically disposed weights 
above described. 

Preferably as also shown at Figs. 2 and 3, the eccen 
trically disposed weights of successive shafts are disposed 
in staggered relationship in respect to each other, trans 
versely of the machine, so that adjacent weights may 
turn through paths of rotation which overlap each other. 

Fig. 5 shows schematically a phase of operation of 
the above described driving mechanism in which the 
effective driving forces as applied to the trough are indi 
cated by the vectors 26, 27 and 28 respectively, which 
correspond respectively to the weights 26, 27 and 28 
above described. In this phase the forces imposed by 
the weights are additive, so that the trough is then receiv 
ing its maximum impulse from left to right. 

Fig. 6 shows a phase displaced 90 with respect to 
Fig. 5, in which the victors 27 and 28 are additive with 
respect to each other, but the vector 26 is in direct oppo 
sition thereto and of twice the magnitude of either of 
them. Fig. 6 shows an intermediate phase in which it 
is desired that the forces applied by the different weights 
shall neutralize each other. In the form of the invention 
under discussion, assuming the weights 26, 27 and 28 
to be otherwise alike in dimensions, the weight 26 may 
be made double the thickness of the weights 27 and 28, 
so that its force as shown in Fig. 6 is equal and opposite 
to the sum of the forces applied by the weights 27 and 28. 

Fig. 7 shows a phase of operation displaced 90 with 
respect to Fig. 6, wherein as indicated by the vectors 26, 
27 and 28, the forces applied by the weights are again 
additive, but act in the opposite direction as compared to 
Fig. 5. In the phase shown in Fig. 7, the maximum 
impulse from right to left is being applied to the trough. 
The result as indicated in Fig. 8 is that the vibratory 

forces shift smoothly from maximum in the direction 
of feed as indicated in Fig. 5, down through Zero as 
indicated in Fig. 6, to maximum in the reverse direction 
as indicated in Fig. 7, and then back through zero to the 
position shown in Fig. 5, the curve of the resultant 
vibratory impulses applied to the conveyor taking sub 
stantially the form of a sine wave. The resilient mount 
ing structure for the conveyor, including the arms 3, 
elastic cushions 7 and 7a, and the springs 1 if the latter 
be used, reacts against the vibratory impulses applied 
by the weights, in such manner that the ultimate move 
ments imparted to the conveyor are the resultant of the 
forces applied by the weights, and the reactive forces 
applied by the resilient mounting. Referring to Fig. 1 
for example, and assuming that the weights have applied 
an activating force toward the right, which force has just 
reached a maximum, this activating force will have been 
opposed by compression of the portions of the cushions 7 
which in Fig. 1 are to the left of the bolts 8, and also 
by compression of the portions of the elastic cushions 7a 
which in Fig. 1 are to the right of the bolts 8a. Thus 
the extent of movement of the trough will be the resultant 
of the activating forces produced by the weights, and 
the reactive forces imposed by the cushions 7 and 7a, 
the conveyor moving to the right until the reactive forces 
imposed by the resilient mounting balance the activating 
forces applied by the weights, after which as the phase 
of the weights changes, the reactive energy stored in the 
resilient mounting is given back to the conveyor so to 
Speak, and the balance between activating and reactive 
forces gradually builds up during movement of the con 
veyor in the opposite direction. 
As shown in Fig. 4 with respect to a driving mechanism 

coordinated as above described, the driving force may 
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be readily augmented by the addition of further shafts 
and Weights if desired. In Fig. 4 the shafts i2a, 20a 5 

4 
and 21a, their respective weights 26a, 27a and 28a, and 
also the interconnecting gearing 23a, 24a and 25a, may be 
taken as respectively similar to the above described 
elements 12, 20 and 21; 26, 27 and 28; and 23, 24 and 25. 
The pulley 14a of Fig. 3 is also comparable to the pulley 
14 previously described. In the case of Fig. 4, however, 
a further shaft 31 has been added, carrying eccentrically 
disposed weights 32 as previously described, and provided 
with a gear 33 which meshes with the gear 25a. When 
an even number of shafts is employed as in Fig. 4, the 
weights may all be identical in dimensions. In the case 
of an odd number of shafts, the weights should be so 
proportioned that the sums of the forces applied by 
weights rotating respectively in opposite directions, are 
Substantially equal. 
A vibratory driving mechanism of the above nature, 

with working parts disposed substantially in a row par 
allel to the trough as above described, may be incorpo 
rated into the assembly without consuming an undue 
amount of additional space, and will impart substantially 
augmented vibratory forces as compared to cam and like 
mechanisms heretofore used for such purposes. The 
vibratory forces applied shift in direction so smoothly as 
to ease to a substantial extent the vibratory shocks 
transmitted to the adjoining supporting structure. 

While the invention has been disclosed as carried out 
by the specific mechanism above described, it should be 
understood that changes may be made therein without 
departing from the invention in its broader aspects, within 
the scope of the appended claims. 

I claim: 
1. A conveyor of the character described having a 

carrier for material, means mounting said carrier to 
afford vibratory movement thereof, and vibratory driv 
ing mechanism carried by said carrier to feed material 
progressively along said carrier as the latter vibrates, 
said driving mechanism having at least three shafts spaced 
successively along said carrier, means for rotating one 
of said shafts, means interconnecting said spaced shafts 
to rotate certain of said shafts in one direction and the 
others of said shaft in the opposite direction, and means 
for confining the vibratory driving forces applied to said 
carrier substantially to the opposite directions of vibra 
tion thereof, comprising eccentrically disposed weights 
respectively carried by said shafts, the weight mass rotat 
ing in one direction substantially balancing the weight 
masses rotating in the opposite direction in respect to 
the mass moments of inertia respectively set up thereby, 
said last mentioned weights being constructed and angu 
larly related to apply successive additive forces to said 
carrier substantially in the respective opposite directions 
of vibration of the carrier, said weights being also con 
structed and angularly related to cause the vibratory 
forces of the weights to substantially neutralize each 
other in respect to all components at right angles to said 
opposite directions of vibration, in all phases between said 
Successive additive forces, said carrier mounting means 
including resilient members constructed and arranged to 
yieldingly oppose the vibratory movements of the carrier 
as produced by the aforesaid eccentrically disposed 
Weights, said mounting means in combination with said 
weights causing the ultimate vibratory movements of the 
carrier, under given conditions of load, to be the resultant 
of the activating forces imposed on the carrier by the 
Weights and the reactive forces imposed on the carrier by 
said resilient members, said carrier mounting means 
including resilient members constructed and arranged to 
yieldingly oppose the vibratory movements of the carrier 
as produced by the aforesaid eccentrically disposed 
weights, whereby the ultimate vibratory movements of 
the carrier are the resultant of the activating forces im 
posed on the carrier by the weights, and the reactive 
forces imposed on the carrier by said resilient members, 

2. A conveyor of the character described having an 
elongated conveyor trough running in general hori 
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Zontally, means mounting said trough to afford longi 
tudinal vibratory movements thereof, and vibratory 
driving mechanism carried by said trough to feed material 
progressively along said trough as the latter vibrates, said 
driving mechanism having at least three shafts running 
transversely of the trough and spaced successively along 
the trough, means for rotating one of said shafts, means 
interconnecting said spaced shafts to rotate certain of said 
shafts in one direction and the others of said shafts in 
the opposite direction, and means for confining the 
vibratory driving forces applied to said carrier substan 
tially to the opposite directions of vibration thereof, com 
prising eccentrically disposed weights respectively carried 
by said shafts, the weight mass rotating in one direction 
Substantially balancing the weight mass rotating in the 
opposite direction in respect to the mass moments of 
inertia respectively set up thereby, said weights being 
carried by said shafts at their opposite end portions, 
said trough having housings extending along the oppo 
site sides thereof, in which housings said weights are 
respectively mounted to revolve, said weights being con 
structed and angularly related so as to apply successive 
additive vibratory forces to said carrier in opposite direc 
tions and substantially longitudinally thereof, and also 
to cause the vibratory forces of the weights to substan 
tially neutralize each other in respect to all components 
at right angles to said opposite directions of vibration, 
in all phases between said successive additive forces, said 
carrier mounting means including resilient members con 
structed and arranged to yieldingly oppose the vibratory 
movements of the carrier as produced by the aforesaid 
eccentrically disposed weights, said mounting means in 
combination with said weights causing the ultimate vibra 
tory movements of the carrier, under given conditions of 
load, to be the resultant of the activating forces imposed 
on the carrier by the weights and the reactive forces 
imposed on the carrier by said resilient members. 

3. A conveyor of the character, described having a 
carrier for material, means mounting said carrier to afford 
vibratory movement thereof, and vibratory driving mech 
anism operatively connected to said carrier to feed mate 
rial progressively along said carrier as the latter vibrates, 
Said driving mechanism having at least three shafts spaced 
with respect to each other and having their axes directed 
Substantially normal to the path of vibration of the carrier, 
means for rotating certain of said shafts in one direction 
and others of said shafts in the opposite direction, and 
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6. 
means for confining the vibratory driving forces applied 
to said carrier substantially to the opposite directions of 
vibration thereof, comprising ... eccentrically disposed 
weights respectively carried by said shafts, the weight 
mass rotating in one direction substantially balancing the 
weight masses rotating in the opposite direction in respect 
to the mass moments of inertia respectively set up thereby, 
said last mentioned weights being constructed and angu 
larly related to apply successive additive forces to said 
carrier substantially in the respective opposite directions 
of vibration of the carrier, said weights being also con 
structed and angularly related to cause the vibratory 
forces of the weights to substantially neutralize each other 
in respect to all components at right angles to said oppo 
site directions of vibration, in all phases between said 
Successive additive forces, said carrier mounting means 
including resilient members constructed and arranged to 
yieldingly oppose the vibratory movements of the carrier 
as produced by the aforesaid eccentrically disposed 
Weights, said mounting means in combination with said 
Weights causing the ultimate vibratory movements of the 
carrier, under given conditions of load, to be the resultant 
of the activating forces imposed on the carrier by the 
weights and the reactive forces imposed on the carrier 
by said resilient members, said carrier mounting means 
including resilient members constructed and arranged to 
yieldingly oppose the vibratory movements of the carrier 
as produced by the aforesaid eccentrically disposed 
Weights, whereby the ultimate vibratory movements of 
the carrier are the resultant of the activating forces im 
posed on the carrier by the weights, and the reactive 
forces imposed on the carrier by said resilient members. 
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