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ABSTRACT OF THE DISCLOSURE 
A vibratory feeding and orienting apparatus having a 

receptacle member with a circular helical track running 
from the base to the top perimeter thereof. Independent 
of the receptacle member is an orientation member with 
a circular helical track running from the point of exhaust 
of the receptacle track to the exhaust point of the orienta 
tion track. The two members are coupled by resilient cou 
plings, and are operably connected to a vibratory drive 
unit that operates at approximately a resonance frequency 
of the apparatus. The combination of the motion directly 
imparted by the drive unit and the motion translated 
through the resilient couplings feed the parts from the 
receptacle to the orientation member where they are 
oriented. 

This invention relates to an apparatus for vibratorily 
feeding and orienting parts and, more particularly, to 
such an apparatus having independent feeding and orient 
ing surfaces and having complex springs for resiliently 
mounting the feeding and orientating surfaces. 
As generally constructed, vibratory feeders comprise a 

receptacle mass, usually bowl-shaped, a base support mass, 
an elastic coupling between the receptacle and the base 
support, and a drive to excite vibratory motion of the 
receptacle. Within the receptacle, and secured to the sides 
thereof,-are contact surfaces for feeding the parts, typical 
ly arranged in a circular helical manner. The contact sur 
faces are continuous from the base of the receptacle to 
the top or outlet. The parts are conveyed on the contact 
surfaces‘ from the base of the receptacle, which acts as a 
parts storage container, to the outlet, generally at the top 
of the receptacle, by means of vibratory energy commu 
nicated to the parts. The energy is communicated to the 
parts by the directed vibration of the receptacle base and 
the contact surface acting in an upwardly inclined direc 
tion so that an average net force vector results from the 
interaction of the vibratory drive means, elastic coupling, 
and receptacle. 

In order to obtain the desired net force, it has been 
the general practice to delineate the precise interaction 
of these elements. The most signi?cant element within 
the interacting combination is the coupling means. It is 
the coupling means that directly determines the charac 
teristics of vibratory frequency and feed angles of inclina 
tion of the contact surfaces. Accordingly, the prior ‘art has 
been directed to various coupling means ‘in order to im 
prove the performance of vibratory feeders. See US. Pat 
ents Nos. 3,258,111 and 2,821,292. A convenient solution 
has been the use of leaf springs or torsion bars as ‘the 
coupling means. When leaf springs are used, they are 
sloped at an inclination to the vertical to con?ne the path 
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of motion of the spring ends to an inclination to the hori 
zontal. The reciprocation of each of the spring ends of 
the springs is in a direction opposite to that of the other; 
spring end. Where the receptacle is of the bowl-type, the 
spring ends are circumferentially positioned on the re 
ceptacle and the base support such that the path of mo 
tion traced by the reciprocation of the spring ends ap 
pr-oximates a segment of a circular helix. Each of these 
segments is con?ned in a vertical cylindrical surface with 
a radius ?xed by the circumferential positioning of the 
springs. Changing the radial position and orientation of 
the spring mounting system that couples the base to the 
receptacle varies the ratio of the vertical to horizontal 
excursions of the segments. The variance of this ratio con 
stitutes a change in the feed ‘angle in material feeding 
devices. ‘Changing the radial position and orientation of 
the spring mounting system varies the fundamental natu 
ral frequency of the apparatus. 

In feeders in which it is desired to have the part fed 
in an oriented manner, orientation means are incorpor 
ated on or near the receptacle contact surface, such that 
the part is oriented as it is being fed. In this arrangement, 
the receptacle contact surface functions both as a feeding 
and orienting surface requiring the compromising of the 
various rates at which the two functions can be efficiently 
performed. Generally, it is desirable to have a high feed 
rate, but such a rate is not adaptable to the rate required 
for e?icient orientation, which is of a much ‘slower order. 
Orientation means include hold-downs, side wipers, retain 
ing rails, cutaways in the contact surface, air jets, etc. 
Many of the orientation means provide for the rejection 
of a nonoriented part back to the receptacle for recycling. 
Other feeders will feed the part to another apparatus that 
orients independently of the feeder, but also provides for 
the return of nonoriented parts back to the feeder. 
The base support mass acts as a means for rigidly se 

curing the system to its supporting foundation, or ‘as a 
reaction mass, the inertial force of which ‘balances the 
inertial force of the receptacle. When acting as a reac 
tion mass, the base mass is sought to be vibratorily insu 
lated from its supporting foundation by means of resilient 
mountings. 

Virtually any type of drive means is adaptable, includ 
ing the most widely used electromagnetic drive. Other 
drives include pneumatic, hydraulic pistons, air jets, etc. 
The electromagnet has the advantage of being e?icient, 
light, small, and relatively inexpensive. The drive means 
can be within or without the apparatus; it being dependent 
for location upon the size of the apparatus and its func 
tion, which also determines the type of drive means that 
can most effectively be utilized. 
My invention provides a multiple mass apparatus for 

vibratorily feeding and orienting parts. Basically, the ap 
paratus comprises two masses, a base support mass and 
an inertially balanced systems mass. The latter mass in 
cludes the two members, an orientation member and a 
receptacle member, that are inertially balanced while 
coupled by a plurality of complex springs. The complex 
springs such have at least two elements which are angu 
larly secured together (the angularity is not 180°) or 
displaced parallel to each other and provides at least two 
unsecured ends, one of the unsecured ends being rigidly 
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mounted on the orientation member and a second un 
secured end being rigidly mounted on the receptacle mem 
ber. The base support mass includes means for non-rigidly 
coupling the two masses together at the node point of 
the coupling ‘between the two members of the inertially 
balanced systems mass. 
The use of two separate surfaces for contacting and 

conveying the parts and the resilient coupling between 
them enables independent control of their motion. All 
electromagnetic drive or similar means control their 
motion; said surfaces are elements of the two members; 
each gives the receptacle contact surface and the orient 
ing contact surface a distinct vibratory motion which can 
be controlled naturally in vertical acceleration and hori 
zontal velocity. ‘ 
My invention provides many signi?cant advantages 

over the prior port feeders and orienters. By incorporating 
the two members that are in vibratory motion into a 
single system or mass in which the inertial forces of said 
members can be balanced, the vibrating members, which 
I term an inertially balanced systems mass can be sup 
ported so that it transmits little or no vibration to the 
base support mass. Negligible vibration resulting from 
the failure to achieve a perfect node support and balance 
of the two members may be further reduced or eliminated 
by means of the resilient coupling between the inertially 
balanced systems mass and the base support mass. 
Consequently, since there is no vibration reaching the 
base support, there will be no vibration transmitted from 
the base support mass to the foundation on which the 
apparatus rests. This results in greatly improved use of 
the vibratory energy and, accordingly, lessens the dead 
spots or points of insuf?cient feed along the contact sur 
faces thereby greatly increasing the e?iciency of the ap 
paratus. It also results in the ability to utilize support 
masses that are much lighter than those common to the 

art. 
Furthermore, the use of the inertially balanced systems 

mass with the support at the node points of the com 
pound elastic couplings has resulted in the improvement 
of the ratio of the feed rate to the peak dynamic stress 
levels in the elastic couplings within said balanced sys 
tems mass. The improvement results in a greater 
longevity for the apparatus which has been limited by 
the fatigue phenomenon of these couplings. Still another 
advantage of this support is that it reduces the require 
ment of the resiliency of the support of the base mass. 

Another very signi?cant improvement is the increased 
feed-orientation rate achieved by the utilization of the 
inertially balanced systems mass. The increased rate is 
achieved by the use of separate contact surfaces for the 
performance of separate functions. Moreover, each of 
the two members of the inertially balanced systems mass 
performs a separate function, and each including as one 
of its elements a contact surface. One of said members 
is a receptacle, including a receptacle parts contact sur 
face. The receptacle member performs the feed-function 
of the apparatus as well as a storage container for parts. 
The other member, characterized generally by its en 
closure of the ?rst member, is the orientation parts con 
tact surface having orientation means secured thereto. 
These members are directly related to one another by 
coupling means and the vibratory drive. The coupling 
means in greater part provide the vibratory motion that 
results in the net average force acting on the part; the 
drive imparting direct vibratory motion to each member 
in a direction opposite to that directly imparted to the 
other member, which is translated into the net average 
force by the coupling means. 
The fast rate of feed-orientation is achieved because 

the parts can be conveyed from the receptacle at a rate 
in excess of that required when orientation must be ac 
complished at the same time on the same contact surface. 
Particularly, motion is conveyed to the part by the recep 
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tacle contact surface such that the part is forced both 
upwardly and in a forward circumferential direction. 
However, during the time period in which the part is ele 
vated from the contact surface, the contact surface re 
tracts so that upon return of the part to the contact sur 
face it has advanced on the surface in the direction of 
the forward motion of the contact surface. This function 
is repeated many times per second and is applicable to 
each part until it is exhausted from the receptacle mass. 
Since there are no other requirements concerning delivery 
of the part, the force directed to the part may be such 
as to obtain the ultimate feed rate regardless of the 
orientation characteristic of the part resulting from the 
application of force to it. Moreover, in the preferred 
embodiment, the orientation contact surface is inclined 
downwardly or horizontally. When the orientation con 
tact surface is so positioned, there is less need to impart 
upon the part a force resulting in the part’s leaving the 
contact surface. All that is required is a force su?cient 
to impart a sliding motion on the part such that during 
the time period in which the weight of the part is made 
heavier by the upward acceleration of the contacting sur 
face, the part gains in momentum in the forward direction 
of feed along the contacting surface so that when the 
weight of the parts is lightened by the downward accelera 
tion, the forward momentum of the part maintains its 
forward motion by the sliding of the part over the re 
tracting contact surface. The horizontal component of the 
velocity of the contacting surface determines forward 
momentum of the part, and is synchronized with the verti 
cal acceleration. The upward acceleration has an approxi 
mate mean value on the order of 1.5 times the accelera 
tion of gravity and does not overcome the forward slid 
ing momentum of the part. As the coef?cient of restitution 
increases and the coefficient of friction decreases for the 
various different kinds of parts, the vertical acceleration 
requirements are lowered. The vertical acceleration re 
quirements increase, however, as parts with a decreasing 
coefficient of restitution and an increasing coefficient of 
friction are utilized. The force application is repeated 
many times per second and until the part is oriented. The 
speed of the part on the orientation contact surface can 
thus be maintained by an increased horizontal component 
of velocity of said orientation surface, at a speed or rate 
of feed compatible with that of the receptacle, which re 
quires less horizontal velocity, since it is not constrained 
in vertical acceleration by orientation requirements. The 
motion imparted to the part on the orientation contact 
surface is smooth, whereby the part maintains virtually 
complete contact with the surface during its conveyance 
down the surface. This type of motion is that required 
to orient parts by means of the general orientation means 
or tools. Consequently, the utilization of two separate 
contact surfaces performing functionally separate opera 
tions increases the rate at which parts are delivered in 
an oriented manner from a status of nonoriented-storage 
to a subsequential apparatus or operation. 
A further advantage has been obtained by the utilization 

of complex springs as the coupling means for the recep 
tacle and orientation members. It is now possible to 
change the fundamental frequency of the apparatus and 
the feed angles independently of one another. Moreover, 
the discovery that the use of complex springs permits the 
independent changing of the frequency and feed angles 
has been found to be applicable to prior art feeders having 
unitary feed-orientation contact surfaces. It is necessary, 
therefore, to change these very important operating char 
acteristics independently of one another. - 

Finally, the invention has the advantage of having an 
increased receptacle storage capacity relative to its ex 
terior dimensions. . 

In the accompanying drawings, I have shown one pre 
ferred embodiment of my invention in which; 
FIGURE 1 is a plan view of an apparatus constructed 

according to my invention; 
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FIGURE 2 is a side elevation of the apparatus; 
FIGURE 3 is a section along the line III-III of FIG 

URE 1; 
FIGURE 4 is a section along the line 1V-—1V of FIG 

URE 1, and shows a coupling means for the members of 
the inertially balanced systems mass, and the coupling 
means between said mass and the base support mass; and 
FIGURE 5 is a section along the line V—-V of FIG 

URE 1, and shows both coupling means. 
Referring to the accompanying drawings, my apparatus 

comprises a receptacle base 10 to which is secured a re 
ceptacle sidewall 11 (see FIGURES 2 and 3). To the 
receptacle inner side of sidewall 11 is secured the recepta 
cle contact surface 12, said surface being a continuous 
helix from base 10 to the outlet slot 14 at the perimeter 
of sidewall 11. (See FIGURE 3.) Furthermore, it may 
also be advantageous, because of certain orientation re 
quirements, to have only a partial contact surface such 
that outlet slot .14 would be at a point below the top 
perimeter of sidewall 11. 
The receptacle contact surface 12 may be secured to 

the outside of sidewall 11 in which case said surface 
begins at ‘base 16 and passes through an opening in side 
wall 11 at the junction of said sidewall and said base 
and is continuous to the top perimeter of the sidewall. 
In this case, there is no need for an outlet slot 14 in 
sidewall 11. The advantage derived from positioning the 
receptacle contact surface 12 on the outside of sidewall 
11 is to increase the storage capacity of the receptacle 
member. 
The beginning of a receptacle exhaust means 13 is at 

the outlet 14. The exhaust means may be a continuum 
of the receptacle contact surface 12, or it may be a means 
secured to the surface for orienting parts while exhausting 
parts from the receptacle contact surface. As shown in 
FIGURE 1, it is a continuum of the contact surface 12; 
in either case, the exhaust means must impart to the parts 
the same vibratory energy as the receptacle contact 
surface. 
A part exhausted from said exhaust means 13 is 

received by the orientation reception means 15. The 
orientation reception means is secured to the orientation 
contact surface 16, which can be either a continuum 
of the orientation contact surface or a means for orient 
ing parts upon their reception. The orientation reception 
means also is independent of the receptacle exhaust 
means, and imparts upon the part the same vibratory 
motion as the orientation contact surface. The orienta 
tion contact surface 16 is secured to mounting means 17 
(see FIGURES 2 and 3). Mounting means 17 are secured 
to either the legs 19’ of the orientation frame 19 or to 
upper spring blocks 20. (See FIGURES 1 and 5.) Posi 
tioning of the mounting means is dependent upon the 
angle of inclination required for orientation in any par 
ticular case, and the number of revolutions of surface 
necessary to accomplish a particular orientation. 
The length of orientation contact surface 16 is depend 

ent upon the desired orientation and the type of part to 
be oriented. In the particular embodiment shown the 
orientation surface is 510° from the reception means 15 
to the delivery means 22. Further, the orientation con 
tact surface may be inclined slightly upward as well as 
being only partial in the case of partial receptacle contact 
surfaces. The delivery means may incorporate further 
orienting means or may be a continuum of the orienta 
tion contact surface, as shown. The parts are deposited 
by said means to a reception means of another apparatus. 
Along the orientation contact surface or on said surface 
are orientation means (not shown) common to the art, 
such as side wipers, hold-downs, air jets, cutaways, etc. 
Orientation means can be incorporated that prevent a 
nonoriented part from escaping orientation, by its pas 
sage through delivery means 22, by employing means 
that reject further movement of the part and return it 
to the receptacle to be reoriented by recycling. Said 
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6 
means would utilize a chute 23 that passed through an 
opening in the sidewall of the receptacle whereby the 
part would be dropped to the receptacle base. A plurality 
of said means and chutes could be employed or none 
at all. If the orientation required were simple, a plu 
rality of similar orientation means would eliminate the 
need for recycling the part; whereas, if the orientation 
were complex, for example, requiring a different oper 
ation upon a previously oriented part, then at the end of 
each operation a means for returning a nonoriented 
part would have to be employed. 
FIGURES 4 and 5 show the means for resiliently cou 

pling the orientation member to the receptacle member 
to comprise the inertially balanced systems mass. Upper 
spring block 20 is secured to leg 19' of orientation frame 
19. A vertical leaf spring 25 is secured to upper spring 
block 20 by a compression clamp. Vertical leaf spring 
25 is also secured, at its other end, to lower spring block 
28 by a compression clamp. Lower spring block 28 is 
compression clamped to horizontal leaf spring 31. Hori~ 
zontal leaf spring 31 is compression clamped to base 
support rib 21 which is secured to the under side of the 
receptacle base 10. The base support rib 21 may take 
various shapes other than that shown, including V-shapes, 
U-shapes, etc., and they may be interconnected by means 
of a collar. The vertical and horizontal leaf springs, as 
shown, lie in the same vertical plane. However, it is 
not required that the springs lie in the same plane, for 
example, the horizontal spring may be compression 
clamped to base support rib 21 at any point between 
point x1 and x2 on FIGURE 5. Since the positioning of 
said springs in the same vertical plane requires less space, 
it is therefore the preferred method. The springs are 
preferably glass reinforced laminated plastic or spring 
steel such that their stiffness may be varied by varying 
their thickness. 
The means for resiliently coupling the orientation mem 

ber to the receptacle is preferably a complex spring much 
like the one above described. By “complex spring,” I 
refer to a spring having at least two spring or resilient 
elements. The two elements may be angularly secured or 
directly connected to one another and their unsecured 
ends rigidly mounted to two independent masses or mem 
bers. The angle de?ned by the two elements cannot be 
180° i.e., the two elements cannot be continuous. Or the 
two elements may be parallel to each other, but in dif 
ferent planes and have one end of each spring secured 
to a rigid connecting member and the other ends rigidly 
mounted to the two independent masses. When I refer to 
independent masses or members, I include therein prior 
art feeders and orienting devices. Further included are 
those masses that are independent but for the drive means 
associated with the apparatus, Whether it be electromag 
netically coupled as in the electromagnetic drive of my 
invention or otherwise. 
The complex springs are characterized by stiffness com 

ponents, described in more detail thereinafter. These stiff 
ness characteristics can be varied such that the funda 
mental frequency of the apparatus and the feed angles 
may be independently controlled. Furthermore, these 
springs have been found to be adaptable for use in the 
coupling systems of the prior art feeding and orienting 
devices. The ability to affect independent changes in the 
frequency and feed angles adds ?exibility to prior art de 
vices, but they continue to require a compromise between 
the orienting and feeding functions that has been over 
come by my invention. An example of con?gurations 
other than the one speci?cally disclosed above that com 
prise a complex spring includes elliptical section (an in 
?nite number of elements angularly secured together), 
V-shapes, etc. 
The lower spring block 28 is secured to coupling hous 

ing 52, where the coupling is located at the node point 
of lower spring block 28 by means of a nonrigid cou 
pling 54. Nonrigid coupling 54 may be a soft resilient 
(leaf) spring or even rubber, but the rubber or more 
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resilient coupling material is subject to linear creep. When 
coupling 54 is located at the node point of lower spring 
block 28, there is substantially no force transmitted to 
the coupling except a slight rotational torque. Therefore, 
the nonrigid coupling need only be responsive to this lat 
ter torque. Locating the coupling at the node point has 
the advantage of facilitating the elimination of dead spots 
within the apparatus. However, it is not mandatory that 
the coupling be so located, but if not so located, the vari 
ous forces transmitted must be compensated for by vary 
ing the elastic characteristics of the coupling. The cou 
pling housing 52 is secured to base support mass 51. Con 
pling housing 52 and nonrigid coupling 54 comprise the 
inertially balanced systems mass—base support mass cou 
pling means. The coupling means could be utilized in other 
forms between the masses. This would be necessitated 
where lower spring block 28 is not employed. For exam 
ple, the nonrigid coupling could be secured to a ?xture 
on the spring element where coupling housing 52 could 
be an inverted L shaped member secured to the base 
support mass. Furthermore, this would require locating 
this ?xture near the new node point to achieve the bene?ts 
of locating the coupling at the node point. 
Changes in the elastic characteristics of coupling 54 do 

not appreciably affect the operation of the apparatus un 
less the characteristcs approach rigidity. A rigid coupling 
54 would change the natural frequency of the inertially 
balanced systems mass, and would further have the ef 
fect of not eliminating vibration transmitted from the 
failure to achieve an inertial balance of forces in the 
orientation member and the receptacle member. 

Base support :masses 51 are connected to one another 
by base support collar 53. Base support masses 51 are 
shown as “pie”-shaped, but the base support could be 
one disc-like member or cast in a con?guration adaptable ' 
for ?tting between ribs 21 and frame 19‘. Base support 
masses 51 rest on resilient legs 59. (See FIGURES 2 and 
3.) The “pie” shape requires less space under the appara 
tus than would otherwise be required for clearance of 
both the receptacle rib support 21 and orientation frame 
19. Base support collar 53 can be made any height that 
does not interfere with orientation contact surface 16. 
FIGURE 3 shows the preferred drive means consisting 

of a two element electromagnet: U element 66 and I 
element 61. A coil is wound around one leg of U ele 
ment 60. U portion 60 is secured to deck 40, and separated 
from I element ‘61 by air space 70. Deck 40‘ is secured 
to orientation frame 19 by bolts 44 and nuts 45 and 45', 
said bolts passing through receptacle ‘base 10 at holes 
71. Elements 60 and 61 are mounted such that bolts 44 
pass exteriorly of said elements rather than through said 
elements. Nuts 46 secure said bolts to orientation frame 
19 which is threaded to receive said bolts. Adjustment 
vof the air space 70 is accomplished by adjustment of 
nuts 45 and 45'. 1 element 61 is secured to receptacle 
base 10. Drive housing 41 encloses the drive means and is 
secured to receptacle base 10. Said drive housing has a 
housing seal 41' which is sufficiently ?exible to permit 
motion between the drive housing 41 and deck 40‘. Other 
drive means, such as a pneumatic piston type motor, are 
adaptable as means for drivingly vibrating the apparatus. 
It is preferred that the reciprocating portion of the drive 
means impart directly to each member of the inertially 
balanced systems mass a force equal in magnitude but 
opposite in vdirection to the other member, but this is 
not necessary, for example, where there is a concentric 
weight on one of the members. 

Associated with the inertial‘ly balanced systems mass 
is a fundamental natural frequency of the fundamental 
mode of vibration. This fundamental natural frequency 
is directly related to the elastic characteristics, or com 
plex stiffnesses associated with the complex spring systems 
comprising leaf springs 25 and 31, and the inertial mass 
of the orientation and receptacle members. The funda 
mental natural frequency can be changed by altering the 
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8 
stiffness characteristics of said springs. Furthermore, the 
feed angles of both contacting surfaces can be identi?ed 
by the fundamental mode of vibration and can also be 
changed by altering the stiffness characteristics of the 
springs. This stiffness can be expressed in terms of the 
balanced horizontal and vertical forces and horizontal and 
vertical relative displacements between points A and B 
in FIGURE 4 which comprise the following four ratios of 
force per unit relative ‘displacement. 

(1) Opposing horizontal forces between points A and 
B per unit horizontal displacement; 

(2) Opposing horizontal forces between said points 
per unit vertical displacement; 

(3) Opposing vertical force between said points per 
unit horizontal displacement; and 

(4) Opposing vertical force between said points per 
unit vertical displacement. 

Although the stiffnesses as expressed in the four ratios 
of force per unit displacement influence both the feed 
angles and the fundamental frequency, both the feed 
angles and the fundamental frequency may be independ 
ently controlled. By controlling the stiffness as expressed 
by ratios (2) and (4), i.e., the opposing horizontal force 
between points A and B per unit vertical displacement 
and the opposing vertical force between said points per 
unit vertical displacement, the feed angles may be con 
trolled or varied. Further, by controlling the stiffness as 
expressed by the ratios (1) and (4), the fundamental 
natural frequency may be controlled or varied. These 
changes in the above stiffness components can be ac 
complished by the combination of varied leaf springs 
25 and 31. The more important quantities of the springs 
that can be varied comprise changing the moment of 
inertia of the two springs, the distance between C and D 
in FIGURE 4, and the length of both the horizontal and 
vertical springs. Of course, corresponding changes can 
be made in other compex spring coupling means, but the 
relative importance of each change may be quite different 
because of the nature of the complex spring con?gura 
tion. Furthermore, if a computor is available, although 
not necessary, the combination of changes required to 
achieve maximum efficiency may be calculated. It has 
been determined that every spring does not of necessity 
require the same variation. In fact, adjustments made to 
less than all, in some instances, achieve better results 
than where all would have been changed. This may be 
more or less true as the con?guration of the complex 
spring coupling means varies. However, changing all of 
the springs will result in a very satisfactory operation of 
the apparatus. 

These stiifnesses may contain a slight degree of non 
linearity due to the deformation of the springs and the 
change in the moment transmitted by the springs result 
ing from the change in moment arms caused by the 
indicated displacement. However, the vibratory motion 
resulting from the electromagnetic drive means exciting 
the system with a frequency near the natural frequency 
approaches simple harmonic motion. 
The drive means is set to operate at a frequency slightly 

below the fundamental natural frequency of the inertially 
balanced systems mass. The slight excess of the funda-‘ 
mental natural frequency is to compensate for the addi 
tional weight of the parts in the receptacle and the fric 
tion generated by the moving parts. The added Weight and 
friction tends to reduce the natural frequency whereby 
the drive and natural frequency approach each other. 
When these frequencies approach each other the vibratory 
motion increases while at the same time the friction is 
reducing said motion. The result of the counter-acting 
forces is a motion that remains fairly uniform. 

Furthermore, the relative value of the feed angles be 
tween the orientation and receptacle contact surfaces may 
be controlled by changing the weight of the two members. 
The weights may be added to leg 19' which primarily 
affects a change in the rotary inertia of the orientation 
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member, or deck 40 which is primarily an addition to the 
weight of the orientation member. For example, the de 
sired weight may consist of a metal bar (not shown) 
bolted to leg 19’ or may consist merely of another deck 
40 made of a heavier material. The weight may also be 
incorporated in mounting means 17 by simply construct 
ing said means of a heavier material. Weight may be 
added to the receptacle at base support ribs 21 and can 
be incorporated therein by making them heavier. These 
particular changes in weight, which will affect the feed 
angles, will also change the fundamental frequency. This 
change can be compensated for by a corresponding 
change in the stiffness so as to achieve a particular set 
of feed angles and fundamental frequency. 

I claim: 
1. An apparatus for feeding and orienting parts com 

prising: 
(A) an inertially balanced systems mass having: 

(1) an orientation member including an orienta 
tion contact surface; 

(2) a receptacle member including a receptacle 
contact surface; 

(3) means for resiliently coupling the orientation 
member to the receptacle member; 

(4) means secured to at least one of said members 
for delivery of parts from the receptacle mem 
ber; and 

(5) means for vibratorily driving said members. 
(B) a base support mass; and ‘ _ 

(C) means for nonrigidly coupling said inertially 
balanced systems mass to said base support mass. 

2. An apparatus for feeding and orienting parts com~ 
prising: . 

(A) an inertially balanced systems mass having: 
(1) an orientation member including: 

(a) at least one orientation frame; 
(b) an orientation contact surface disposed 
upon said orientation frame; 

(c) means secured to said orientation con 
tact surface for receiving parts; and 

(d) at least one delivery means secured to 
said orientation contact surface for the dis 
charge of parts from the apparatus; _ 

(2) a receptacle member enclosed by said on 
entation member and having: 

(a) a receptacle base; 
(b) a sidewall secured to said receptacle 

base; 
(c) a receptacle contact surface secured to 

said sidewall for conveyance of parts from 
the base to an outlet; and 

(d) means for exhausting parts for the re 
ceptacle contact surface to the means se 
cured to the orientation contact surface for 
receiving parts; 

(3) means for resiliently coupling said orienta 
tion member to said receptacle member; and 

(4) means secured to the members for vibra 
torily driving said members, whereby the os 
cillating magnitude of force excites the proper 
resonance frequency; 

(B) a base support mass; and 
(C) means for nonrigidly coupling the inertially bal 
anced systems mass to the base support mass. 

3. An apparatus claimed in claim 2 characterized by 
said orientation member having at least three upper leg 
elements, an orientation contact surface mounting 
means secured to said upper leg elements, and an orien 
tation contact surface disposed upon said orientation con 
tact surface mounting means. 

4. An apparatus claimed in claim 2 characterized by 
said means for resiliently coupling said orientation mem 
ber to said receptacle member having a stationary node 
point whereat said means for nonrigidly coupling the 
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inertially balanced systems mass to the base support mass 
is located, thereby vibratorily isolating said inertially bal 
anced systems mass from said base support mass. 

'5. An apparatus claimed in claim 2 characterized by 
said orientation contact surface being a circular helix 
continuous from said means secured to said orientation 
contact surface for receiving parts to said delivery means. 

6. An apparatus claimed in claim 2 characterized by 
said orientation member having a plurality of delivery 
means, whereby oriented parts are delivered from the ap 
paratus and nonoriented parts are returned to the re 
ceptacle for reorientation. 

7. An apparatus claimed in claim 6 characterized by 
said delivery means being secured to said orientation 
contact surface. 

8. An apparatus as claimed in claim 2 characterized 
by said means for resiliently coupling said orientation 
member to said receptable member including a vertical 
and horizontal leaf spring and at least one spring block, 
said vertical and horizontal leaf springs being secured 
to at least one spring block and the end of one of said 
springs not secured to said block being secured to said 
orientation member and the end of the said other spring 
not secured to said block being secured to said recep 
tacle member. ‘ 

9. An apparatus as claimed in claim 2 characterized 
by said means for resiliently coupling said orientation 
member to said receptacle member being laminated Where 
by the addition to and subtraction from the number of 
laminations controls the stiffness components of said 
means such that the feed angles and fundamental fre 
quency of the apparatus may be controlled. 

10. An apparatus as claimed in claim 2 characterized 
by said means for resiliently coupling said orientation 
member to said receptacle member having means for ad 
justing the relative horizontal displacement and the rela 
tive vertical displacement between the point where said 
means for resiliently coupling is secured to the orienta 
tion member and the point where said means for resil 
iently coupling is secured to said receptacle member, 
whereby the feed angles of the apparatus may be con 
trolled independently of changes in the fundamental na 
tural frequency. 

11. An apparatus claimed in claim 2 characterized by 
said inertially balanced systems mass including means 
for adjusting the weight of the orientation member and 
receptacle member whereby the relative feed angles may 
‘be controlled. 

12. A vibratory feeding and orienting device compris 
ing at least two members that are coupled together by a 
coupling means, the improvement comprising said cou 
pling means being a complex spring having at least two 
resilient elements, the elements being connected together 
in different planes by one of a direct angular connection 
and a rigid connecting member and at least two of said 
elements each having one end adapted for connection 
with said members, one of said ends being rigidly mounted 
to one of said members and the other of said ends being 
rigidly mounted to said other member, whereby changes 
in the stiffness characteristics of said complex springs 
affects independent changes in the natural frequency and 
feed angle of said device. 

13. The improvement claimed in claim 12 character 
ized by said complex spring being laminated whereby the 
subtraction and addition of lamina change the stiffness 
characteristics of said complex spring. 

14. An apparatus claimed in claim 2 characterized by 
said means for resiliently coupling said orientation mem 
ber to said receptacle member being a complex spring 
comprising at least two elements, said elements being 
angularly secured together and at least two elements each 
having one unsecured end, one of said unsecured ends 
being rigidly mounted to said orientation member, the 
other of said unsecured end being rigidly mounted to said 
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receptacle member, whereby changes in the stiifness char- References Cited 
acteristic of said complex springs affect independent UNITED STATES PATENTS 
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apparau' ' 3,133,627 5/1964 Lenders. 

15. An apparatus claimed in claim 14 characterized by 5 
said complex spring being laminated whereby the sub- EDWARD A_ SROKA, Primary Examiner_ 
traction and addition of lamina change the stiffness char 
acteristics of said complex spring. U.S. Cl. XJR. 
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