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UNITED STATES PATENT OFFICE 
HOPPER, FEED 

Alexander C. Frankwich, Baltimore, Md., assignor 
to Western Electric Company, Incorporated, 
New York, N. Y., a corporation of New York 

Application October 10, 1946, serial No. 702,493 
(C, 10-67) 2 Claims, 

. . 1. 

This invention relates to hopper feeds, and 
more particularly to hopper feeds for Orienting 
and feeding insulating discs in a coaxial cable 
forming machine. 

In automatic assembling machines of various 
types, such as, for example, machines for apply 
ing insulating discs to central conductors to form 
coaxial cable core units, Small articles, such as 
discs, washers, nuts, bolts, or the like, are placed 
in hoppers in unoriented positions. The articles 
are oriented and are fed from the hoppers to guide 
chutes which direct the articles toward their 
place of assembly. In feeding, such articles from 
the hoppers to the guide chutes, it is essential to 
prevent jamming of the articles So that un 
interrupted feed of the articles from the hopper 
may take place, and injury to the articles and 
apparatus is avoided. 
An object of the invention is to provide new and 

improved hopper feeds. 
A further object of the invention is to provide 

new and improved hopper feeds for feeding in 
sulating discs from hoppers to guide chutes un 
interruptedly without jamming the discs. 
A hopper feed illustrative of the invention in- : 

cludes a hopper having a vertical slot in a side 
wall thereof. A vane having a groove along a por 
tion of an upper edge thereof for receiving insul 
ating discs is mounted for oscillation in a vertical 
plane in the hopper. The vane is provided with 
an arcuate portion concentric with the axis of 
oscillation of the wane, which arcuate portion fits 
closely against the top of the slot in the hopper 
Wall. The groove in the vane communicates with 
a paSSage extending through the arcuate portion : 
thereof to the guide chute. The grooved upper 
edge of the vane is Substantially chordal to the 
arcuate portion of the Vane so that, as the vane 
oscillates, the arcuate portion of the vane seals 
the slot in the hopper wall and the upper edge of 
the vane is prevented from approaching the hop 
per Wall closely enough to jam washers there 
against. 
A complete understanding of the invention may 

be obtained from the following detailed descrip 
tion of a hopper feed forming a specific embodi 
ment thereof, when read in conjunction with the 
appended drawings, in which: 

Fig. 1 is a fraginentary, vertical section of an 
apparatus including a hopper feed forming one 
eliabOdilinent of the invention; 

Fig. 2 is an enlarged, fragmentary, vertical sec 
tion taken along line 2-2 of Fig.1; 

Fig. 3 is an enlarged, substantially vertical sec 
tion taken along line 3-3 of Fig. 2; . 
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Fig. 4 is an enlarged, fragmentary section taken 

along line á-4 of Fig. 2; 
Fig. 5 is an enlarged, fragmentary section taken 

along line 5-5 of Fig. 2; 
Fig. 6 is an enlarged, fragmentary, vertical Sec 

tion taken along line 6-6 in Fig. 1, and 
Fig. 7 is an enlarged, fragmentary, horizontal 

view taken along line - of Fig. 1. 
Referring now in detail to the drawings, there 

is shown in Fig. 1 an apparatus for applying in 
sulating discs (-9 to a conductor to form a 
core unit of a coaxial caole. The discS are fed by 
a hopper feed 2 to straight guide chutes 4 and 
fi, which are disposed vertically. The discs are 
propelled by gravity down the Vertically disposed 
guide chutes 4 and 5 and the discs in the guide 
chute 5 are fed into notches 6-6 formed in an 
applicator wheel i7 by a plunger 8, the height of 
Which is leSS than the diameter of the discs 
f-0. The complete apparatus, of which the 
hopper feed 2 forming the subject matter of this 
application is a part, is disclosed and claimed in 
Copending application Serial No. 702,491, filed 
Cotober 10, 1946, by S. E. Brillhart, which has 
since natured into U. S. Patent No. 2,579,468, 
granted December 25, 1951. 
The plunger 8 is urged to the right, as viewed 

in Fig. 6, by a compression Spring 20, but is pre 
vented by a cam 2f carried by the applicator 
Wheel from moving to the right except when 
One of the notches 6-6 is in a position to re 
ceive one of the discs and the cam engages a cam 
follower 22 carried by the plunger. The discs 
- fed to the applicator wheel 7 pass through 

a notch 25 formed in a U-shaped guide 26, which 
holds, the discs centered in the notches 6-6 
while the wheel 7 moves the discs over a knife 
3. (Fig.1), which forms radial slits in the discs. 
The Wheel moves the discs along a thin arcuate 
guide 3A positioned to enter the slits and keep 
the slit discs oriented. A wedge-shaped expander 
36 eXpands the slits gradually to a condition in 
which the discs may be wiped onto the conductor 
Without contact between the major portions of 
the Walls of the slit and the slits. 
On each movement of the plunger 8 to the 

right, as viewed in Fig. 6, the plunger 8 moves 
One of the discs - 0 into one of the notches 
F-6 which is in a notch-receiving position, and 
in So doing moves the lowermost one of the discs 
in the guide chute 5 out from under the remain 
der of these discs. The remainder of the discs 
then drop upon a relieved portion 32 of the plung 
er 8 while the plunger is at its farthermost posi 
tion to the right. As the plunger is moved back 
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to the left from this position by the can 2, a 
jiggling finger 33 projecting above the relieved 
portion 32 of the plunger moves the column of 
discs in the guide chute 5 upwardly to dislodge 
any of the discs which might possibly stick in the 
guide chute fS. 
The movement of the plunger 8 to the left con 

tinues until the finger 33 noves out completely 
from under the column of discs in the guide chute 
5, and the column of discs then drops to the bot 
tom of the guide chute 5. The total height of 
the plunger 8 and the finger 33 is slightly over 
half of the diameter of one of the discs O-O so 
that the plunger engages the discs 0-0 at the 
Centerline of the discs and does not side under 
the discs as it is moved toward the right, as viewed 
in Fig. 6. However, in the operation of the plung 
er 8, the discs in the guide chute 5 drop some 
What over half the diameter of one of the discs as 
the plunger 8 is moved to its farthermost right 
position, and as the plunger 8 is moved to the 
farthermost left position, the finger 33 of the 
plunger B moves the column of discs upward 
enough to dislodge any stuck discs. The plunger 
then permits the discs to drop the combined 
height of the finger 33 and the plunger f3, which 
height is substantially less than the diameter of 
One of the discs. The dropping of the discs in the 
guide chute 5 through the distance of the diam 
eter of one of the discs in two almost equal steps 
during each reciprocation of the plunger insures 
that there is sufficient time for the lowermost one 
of these discs to reach the bottom of the guide 
chute 5 before the movement of the plunger 8 
to the right begins, even at very high operating 
speeds of the plunger 8. The jiggling finger 33 
continually jiggles the column of discs in the 
guide chute f3 to prevent sticking of the discs in 
the guide chute and thereby insures continuous 
feed Of the discs down the guide chute. 
The discs O-O are fed down the guide chute 
4 and are fed into an applicator wheel 37 posi 

tioned. below the wheel 7 by means of elements 
similar to the plunger 8, the can 2 and their 
aSSociated elements. A knife 40 (Fig. ) slits 
the discs and the wheel 37 moves the discs along 
a thin guide 4 and a wedge-shaped expander 
44, and applies the discs on the conductor . 
The expanders 34 and 44 and their associated 
elements are described and claimed in copending 
application Serial No. 702,494, filed October 10, 
1946 by A. C. FrankWich. 
The hopper feed 2, which comprises one emi 

bodiment of the invention, includes a hopper 50 
having an opening 5 (Fig. 2) for placing the 
insulating discs C-0 in an unoriented condi 
tion into the hopper, and also includes a side wall 
52 provided with a vertical slot 53 therein. The 
hopper is also provided with a bottom slot 55. 
A Vane 60 is keyed to a shaft 6 whose axis is 
located slightly to the right of and below the side 
wall 52 of the hopper 50, as viewed in Fig. 2. 
The shaft 6 is rotatably mounted in bearings 
62-62 (Fig. 1), and is oscillated by an arm 65 
connected by a link 66 to a suitable crank (not 
shown). The shaft 6 oscillates the vane SO be 
tween a position in which the vane is shown in 
full lines in Fig. 2, which position is its lower 
most position, and a position in which the vane 
is shown in broken lines, which position is its 
uppermost position. 
When the vane is in its lowermost position, the 

discs 0-0 in the hopper 50 fall edgewise into 
grooves 70 and 7 extending along an upper edge 
72 of an arcuate blade portion 73 thereof. The 

O 

4. 
grooves TO and Tt are provided with flared en 
trance portions 76 and 77 (Fig. 5) to facilitate 
entrance of the discs therein. When the Vane 
6O is in its lowermost position, the grooves 0 and 
7 tilt downwardly to the right, as viewed in 
Fig. 2, but the discs in these grooves are prevented 
from sliding out of the grooves by stops, of which 
a stop 75 is shown, positioned at the right ends 
of the grooves. 
As the vane 60 is swung to its uppermost posi 

tion, the discs O-O side downwardly to the 

5 

20 

25 

30 

35 

65 

left in the grooves 70 and 7 and pass through 
passages 80 and 8 formed in the vane 60. The 
entrance portions of the passages 80 and 8 are 
straight, and are aligned with their respective 
grooves 70 and , and the remainder of the 
passages 80 and 8 are arcuate with the axis of 
the shaft 6 at the center thereof. The passages 
80 and 8 are aligned with and run into arcuate 
grooves 90 and 9 ? (Fig. 4), which have the axis 
of the shaft 6 as their centers. 
A portion 92 of the periphery of the vane 60 

is coextensive with the grooves 90 and 9 and 
is concentric with these grooves. The depth of 
the grooves 90 and 9 f is substantially equal to 
but slightly larger than the diameter of the discs 
O-0. Tangential deflecting portions, of which 

a tangential deflecting portion 95 of the guide 
chute 4 is shown, rest upon the bottoms of the 
grooves 90 and 9t, and deflect the discs fo-O 
out of the grooves 90 and 9 into the guide chutes 
f4 and 5. The upper right hand edge, as viewed 
in Fig. 2, of the guide chute 4 conforms substan 
tially to the curve of the bottom of the groove 9. 
A raised guard portion foo of the vane 60 ex 

tends arcuately from the upper edge 72 of the 
blade portion 73 of the vane concentrically with 
the passages 80 and 8 and terminates at the 
right ends of the grooves 90 and 9. The pe 
riphery of the guard portion OO is spaced sub 
stantially outwardly from the outer periphery of 
the passages 80 and 8 and is spaced close to the 
upper end of the slot 53 in the side wall 52 and 
serves to close that portion of the slot. The 
length of the guard portion f OO is such that the 
guard portion OO blocks the slot 53 throughout 
the path of movement of the vane 60 in its oscil 
lation thereby preventing escape of the discs 
from the hopper 50, but is short enough that 
the guard portion does not strike the guides 4 
or f when the vane 6O is oscillated to its broken 
line position, as shown in Fig. 2. 
The height of the guard portion 100 is such 

5 that when the vane 60 is in its uppermost posi 
tion, the blade portion 73 of the vane is spaced 
a substantial distance from the side wall 52 of 
the hopper 50, which distance is sufficient to 
prevent jamming of the discs between the wall 
52 and the edge 72 of the blade portion. Also, 
the blade portion T3 is provided with a relieved 
portion O at the end thereof adjacent to the 
guard 00, which increases the clearance between 
the side wall 52 and the outer edge 2 of the blade 
portion when the vane is in its uppermost posi 
tion. However, the depth of the grooves 70 and 

coextensive with the relieved portion of is 
equal to the diameter of the discs 0-0, and 
the flared entrance portions 76 and 7 are not 
present in these portions of the grooves So that 
the discs in the hopper do not tend to enter these 
portions of the grooves directly from the hopper. 
The guard OO is provided with slots. O and 
extending from the periphery thereof to the 

passages 89 and 8. The Width of each of the 
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slots to and if f is not enough that the discs 
can enter the slots and . Arcuate guides 
20 and 2 are designed to project into the slots 
0 and f f, respectively, and to prevent the discs 

from leaving the grooves 90 and 9 in the vane 
60 when the vane 60 is in its lowermost position, 
thereby preventing jamming of the discs. The 
guides 20 and 2 serve to guide the discs into 
the guide chutes f4 and 5, respectively. 

In the operation of the hopper feed 2, the 
Vane 6 is oscillated between its lowermost and 
its uppermost positions and receives the discs 
f0-9 in the grooves and when in its lower 
most position. The discs slide downwardly by 
gravity along the grooves 9 and , the passages 
80 and 8, the grooves 90 and 9 and the guide 
chutes 4 and 5 when the vane is in its upper 
most position, at which time the vane is tilted 
Sufficiently to cause the discs to slide down the 
grOOWes and 1 therein. However, when the 
vane is in its uppermost position, the upper edge 
2 thereof is spaced a sufficient distance, a dis 
tance greater than the diameter of the discs, from 
the side wall 52 that the discs are not jammed 
between the vane and the side wall 52. Also, the 
outer periphery of the guard f is spaced Sufi 
ciently above the bottom of the hopper 50 that 
any discS which may be slid onto the guard 
may freely drop off of the guard. During the 
Oscillation of the vane 60, the guides 20 and 2 
keep the discs O-O in the grooves 9 and 9, 
respectively, and guide the discs directly to the 
guide chutes 4 and 5, respectively, thereby pre 
venting jamming of the discs passing to the guide 
chutes, 
The vane 60 serves to keep the guide chutes 

4 and 5 filed with the discs - So that the 
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discs may be fed uniformly to the applicator 
wheels 7 and 37 (Fig.1). The above-described 
hopper feed 2 serves to effectively supply the 
guide chutes 4 and 5 With insulating discS and 
does so without any jamming of the discs. The 
guard fo) permits the vane to be tilted greatly 
while keeping the vane Spaced from the side wall 
52 of the hopper 50 so that the discs are not 
jammed between the upper edge 72 of the vane 
and the side wall 52 even though the vane is 
tilted sufficiently to insure sliding of the discs 
doWn the grooves 70 and thereof. The above 
described hopper feed is simple and inexpensive 
in its construction, and is highly effective in its 
operation. 
The oscillation of the vane 60 is slow so that 

the discs in the hopper are agitated only enough 
to insure proper feeding thereof to the vane. As 
a result, formation of static charges on the discs 
is minimized. This substantial prevention of 
static charges on the discs prevents sticking of 
the discs in the guide chutes 4 and 5 thereby 
eliminating jamming from such sticking. 
What is claimed is: 
1. A hopper feed, which comprises a hopper 

having a slot formed in a side wall thereof, a 
vane mounted in a vertical plane and also being 
mounted for oscillation about a predetermined 
horizontal axis spaced near said side Wall, Said 
vane having an arcuate portion concentric with 
the axis of oscillation thereof, said arcuate por 
tion extending through and serving to seal the 
slot in the side wall of the hopper, an upper edge 
of said wane being joined to the arcuate portion 
thereof along an extension of a chord of the 
arcuate portion, said upper edge having a groove 
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formed therein for receiving articles and for 
guiding the articles to the arcuate portion of the 
Vane, said arcuate portion having a substantially 
completely enclosed passage eXtending through 
the interior thereof from the groove for receiv 
ing the airticles from the groove, the end of Said 
passage adjacent to the end of the groove being 
in alignment with the groove, at east a portion 
of Said paSSage extending in an arc having the 
axis of oscillation of the vane as its center, a 
second arcuate portion concentric with the first 
mentioned arcuate portion and having an open, 
arcuate groove forming a continuation of the ar 
cuate portion of the paSSage, means for oscillating 
the vane between predetermined limits, leans for 
holding articles in the arcuate groove, and means 
mounted tangentially with respect to the arcuate 
groove and resting on the bottoin thereof for de 
flecting articles out of the last-mentioned groove. 

2. A hopper feed, which comprises a hopper 
having a side wall provided with a slot lying in a 
vertical plane, a vane disposed vertically in the 
hopper and having a horizontal axis of oscilla 
tion near the slot in the side wall of the hopper, 
said Vane being provided with a groove having a 
predetermined width and extending along an up 
per edge thereof for receiving articles, one end of 
said vane projecting through the slot, a shaft 
mounting the Wane for OScillation about said axis, 
a portion of Said groove extending along said end 
arcuately about the axis of oscillation of the 
vane, Said end of the vane being provided with an 
arcuate, Segmental guard portion positioned con 
centric With and over a part of the length. Of the 
last-mentioned portion of the groove starting 
with the beginning of that portion of the groove 
for preventing articles from being displaced in 
that portion of the groove and for sealing the upon 
per portion of the slot in the wall of the hopper, 
said guard portion being provided With a slot po 
sitioned over a part of the length of the last 
mentioned portion of the groove and having a 
width substantially less than that of the groove, 
a guide chute extending tangentially from the 
open portion of the arcuate portion of the groove, 
an arcuate blade concentric with the last-men 
tioned portion of the groove for maintaining arti 
cles in the open portion thereof and being de 
signed to have the slot in the guard portion pass 
thereover during a portion of the movement of 
the vane, means for guiding articles from the 
arcuate portion of the groove into the guide chute, 
and means for oscillating the shaft to oscillate 
the wane through an angle through which the 
guard portion spaces the top of the point of the 
groove at the juncture thereof Substantially from 
the side Wall of the hopper to prevent jamming 
of articles in the hopper. 

ALEXANDER, C, FRANKWICH. 
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