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My invention relates to apparatus for feeding 

light and fragile articles, and more particularly 
' to apparatus for feeding flared lengths of vitreous 
tubing used in the manufacture of »stems for 
lamps, radio tubesand other sealed vitreous elec 
trical devices. >Such lengths of tubing are known 
as flares and are used in a considerable range of 
lengths and sizes, some of which are very difficult 
to feed on existing apparatus. 
One object of my invention is to provide appa 

ratus for feeding large numbers of ñares satisfac- , 
torily between intervals of manual attention at 
higher rates lof speed than heretofore. Another 
object of my invention is to provide apparatus 
for feeding the longer flares and other sizes there 
of heretofore found difficult to feed entirely inde 
pendently of manual attention. Still another 
object of my invention is to provide apparatus in 
combination with such feeding apparatus for 
periodically discontinuing the operation of said 
feeding apparatus when a reserve of flares has 
accumulated. By so doing all possibility of the 
flares piling up and blocking the feeding opera 
tion is obviated and excessive agitation and possi 
ble breakage of the flares is avoided. Other fea 
tures and advantages of my invention will appear 
from the following detailed description of a spe 
cies thereof and from the accompanying drawings. 

In the drawings Fig. 1 is a plan view of a flare 
feeding apparatus comprising my invention; Fig. 2 
is a side elevation thereof with the near side of 
the hopper and the adjacent portion of the feed 
ing means broken away; Fig. 3 is a section 
through the -apparatus along line 3-3 of Fig. 1 
in the direction indicated; Fig. 4 is a section 
along line 4-4 of Fig. 2 in the direction indi 
cated; and Fig. 5 is a wiring diagram of the con 
trol means therefor, the mercury switches 54 and 
55 being shown in section and the section through 
the partitions 58 being taken in a plane at an an 
gle to the vertical> to show the openings 59 
therein. . 

As shown in Figs. 1 and 2, the apparatus is in 
they process of feeding flares I0 from the hopper 
I I which is provided with inclined bottom sections 
causing said flares I0 to gradually advance to and 
fall through the central opening I2 therein to the 
moving belts I3 and I4 located therebelow. The 
capacity of the hopper II is limited and for long 
uninterrupted feeding periods it is preferred that 
a large deep box having an opening along the 
bottom of one side be mounted at the upper left 
end of said hopper II so as to spill the flares I0 
thereon. 
The bottom of the hopper I I slopes downwardly 
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both from the ends and the sides toward the open 
ing I2 and the flares III issuing from the box at 
the left end pass in a stream of gradually reduc 
ing width and thickness to the opening I2 and 
the area thereabout. The stream of flares III, 
as indicated by the dot-dash line I5, first engages 
the guides I6 which ten-d to confine and reduce 
the width thereof and then passes over` the open 
ings I'I, IB and I9 ̀ respectively which give the agi 
tators 20, 2I and 20 (Fig. 3) access thereto. 
Each of the outermost agitators 20 is mounted on 
a hub 22 which is turned in a counter-clockwise 
direction so as to repeatedly swing upward 
through the openings Il and I9 and engage the 

" opposite sides of the stream reducing it in width 
still further whereas the center agitator 2| is 
rotated in a clockwise direction so as to periodi 
cally swing upward through the opening I 8 in 
the hopper II and distribute the flares I0 of the 
centermost part of the stream over the lower 
portion of the belts I3 and I4. In this manner 
relatively few» flares I0 are allowed to remain on 
the belts I3 and I4 at one time although they are 
advanced thereto as needed and any bridging 
effect thereof is quickly broken down. In this 
instance the outer agitators 20 are made of leath 
er whereas the center agitator 2I is made of soft 
gum rubber to assist in shifting the flares I0 and 
prevent any breakage. 
The main body of the stream of flares I 0 passes 

into the end of the opening I2 in the hopper II 
and onto the belts I3 and I4 and the belts 
I3’-I3” ̀ and I4’-~I4" at opposite sides thereof 
in a very disarranged manner and are carried 
upward and to the right by the motion thereof. 
The belts I3 and I4, as shown, are spaced from 
each other a distance equal to the width of the 
tubular portion of the flares I0 and at this mo 
ment a few of the flares I0 fall down therebe 
tween so that they are supported by the flanged 
portion which rests on the upper surface of said 
belts I3 and I4. The remainder of the flares I0 
being out of alignment with the belts I3 and I4 do 
not fall down therebetween and are carried there 
with. The belts I3'-I3" and I4’-I4" are 
mounted close to their respective feeding belts I3 
and I4 and, like said belts I3 and I4, extend 
around the sheaves 23-23’below the center por 
tion of the hopper II and the sheaves 23’23’ 
below the right end thereof. In each case sheave 
23 idles and is fastened to a shaft 24 carried in 
the bearing 25 mounted on one half of the frame 
26, and sheave 23' is driven and is fastened to a 
shaft 21 carried in the bearing 28 fastened to the 
same side of the frame 26. The shafts 24 and 21 



such size' to produce this diiference. 
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are so located below the hopper II that the belts 
lie at the same angularity as the front and rear 
sections of the right end of the bottom thereof so 
that the flares I0 have la, tendency to shift and 
roll into position between the feeding belts I3 
and I4 and hold said belts close below the section 
of the bottom of the hopper II at opposite sides 
of the opening I2. The agitator 2l is mounted 
on one of the lowermost sheaves 23 so as to be 
supported and turned thereby. 

Additional rolling motion is also created in the 
flares I0 by a difference in speed of movement of 
the belts'at opposite sides‘of the opening I2 as 
the pulleys 29 and'30 on the ends of the shafts 
21-21, and the corresponding driving pulleys 3I 
and 32 are of such size as to cause the far belts 
I3, I3’ and>I3” to move faster. In every in 
stance the surface of thebelts is of cotton iin 
pregnated with rubber although best results are 
sometimes obtained by providing small raised 
rubber protuberances along the inside edge of the 
slower moving feed belt I4. The pulleys 29-30 
and 3I-32 are caused to drive each other by the 
belts 33-33 and are driven from the two sections 
34 and 35 of the drive shaft which are jointed to 
gether at the center by a universal joint (not 
shown). The drive shaft in turn is driven by an 
electric motor and a speed reducer in the con 
ventional manner through the belt 36 and the 
pulley 31 vand actuates the agitators 20-20 by 
means of the pulleys 39 (Fig. 3) on the support 
ing, hubs 22 therefor, the belts 39 and the pulleys 
46 on the opposite sections 34 and 35 thereof. In 
this instance a difference in speed between the 
belts I3 and I4 of ten per cent is.. found desirable 
and the pulleys 29, 30, 3l and 32 are made of 

_ Additional 

means are also provided» in the grooved blocks 
4I-4I (Fig. 4) which are fastened to the frame 
26 by the arms 42-42 for supporting and keeping 
the center portions of the belts I3, I3', I3", I4, 
I4', and I4" in place. 
The opening I2 in the hopper bottom gradually 

narrows down in width until substantially only 
that portion of the belts I3 and I4 needed to 
carry the flares I0 is exposed. A partition 43 is 
provided along the side of the opening I2 adja 
cent the slow speed belt I4 to keep the flares from 
sliding olf and piling up to one side thereof, In 

`most instances all the iiares are properly ar 
ranged between the belts I3 and I4 before they 
are carried half way out of the hopper II, but 
some flares may ride on those held by the belts 
I3 and I.4 and be carried into engagement with 
the clearing wheel 44. Theclearing wheel 44, 
which is preferably made of soft gum rubber, is 
mounted just above the path of movement of 
flares Ill properly positioned between the belts 
I3 and I 4 and turns in a clockwise direction (Fig. 
2) so as to push olf all theflares not correctly 
held thereby and projecting above the usual path 
of movement. The clearing wheel 44 is turned 
through the shaft 45 on which it is mounted 
which in turn is driven from the back section 34 
of the drive shaft through the belt 46 and pulleys 
41 and 48. The shaft 45 is held by the arm 49 
which is mounted. on the rod 50 extending from 
the far side of the frame 26 and which supports 
the angularly set idler sheaves 5I and 52 for re 
directing the belt 46. 
The flares I6 are carried up beyond the end of 

the hopper II and the clearing wheel 44 and 
over the ends of the plates that form the guide 
way 53 by the movement of said belts I3 and I4 
which then pass down and under the sheave 23’. 
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'I'he guideway 53 is mounted ina downwardly 
sloping position to cause the flares I0 to be ad 
vanced therealong by gravity and forms the 
usual method of carrying the flares I 0 to ma 
chines for making stems for lamps, Vradio tubes 
and the like. Machines of this type can receive 
the flares III only at definite intervals and some 
means such as that disclosed' in Patent 1,597,439, 
which issued August 24, 1926, to Fagan et al., is 
preferably provided for releasing the flares from 
the lower end of the guideway _53. Asthe'feed 
ing interval of my apparatus is not uniform, a 
reserve of flares I0 is normally kept in the guide 

~ way 53 as'a constant source of supply and the 
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rate of the feeding operation is greater than the 
rate the flares I0 are used. This method of op 
eration necessitates some form of control means 
such as that provided for shutting olf the feed l 
ing apparatus when a suiiicient reserve supply is 
provided for a short period of operation and for 
starting the apparatus when the supply is low. 
The control means shown is ofthe type dis 

closed in my application Serial No. 270,435 of 
even date, and comprises the -mercury- switches 54 
and 55 which are located to one side of the 
guideway 53 opposite the positions taken by the 
endmost nare Il) when the reserve supply thereof 
is suiiicient and low respectively, and the feeding 
apparatus must be stopped and started. At the 
moment shown, the supply is being replenished 
and the jet of air given off by the'nozzle on the 
pipe 56 passes through opening in one plate of the 
guideway 53, crosses the path of movement of 
the flares I0, through the other plate of the 

n guideway 53 and strikes the vane 51 attached to` 
„ the mercury switch 54, therebytipping it so that 
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an electrical circuit therethrough is completed. 
The mercury switch 54 corresponds to mercury 
switch 55 and, as shown in Fig. 5, consists of a 
sealed vitreous envelope divided by a partition 
58 havingA an opening 59 therein to one side of 
the center and the terminal elements 60 at op 
posite ends thereof on the longitudinal axis 
thereof which dip into the mercury pools at both 

I sides of said partition 53. The switches-54 and 
55 are supported by the terminal elements 60 
which lie in holes in the metal angular piecesV 6I 
extending from the supporting arm 62 of insu 
lating material and which make electrical con 
tact therewith. The mercuryy switch 54 func 
‘tions as a holding means for the circuit,`ener‘giz 
ing the solenoid 63 of the relay switch 64 which 
draws the armatures 65, 66 and 61 against their 
contactscompleting the three-wire three-phase 
circuit from the line to the driving motor 68 of 
the feeding apparatus. The force of the air jet 
against the comparatively light weight vane 51 
causes the switch to be turned so that the open 
ing 59 passes below the vsurface of the mercury 
pools and they flow together completing the> cir 
cuit therethrough. If the air jet is blocked from 
the vane 51 for any length of ltime the weight 
thereof is suii'lcient to turn it and the switch 54 
so that the opening 59 is above the level of the 
mercury pools and the circuit therethrough is 
broken. 
When the flares I0 have collected inthe guide 

way 43 'until the jet of air from pipe 56 is blocked 
olf from the vane 51 of switch .54, the vane 51A 
swings down turning the switch 54 so that the 
circuit to the solenoid 64 is'broken and the arma 
tures 65, 66, 61 and 69 move away from their 
contacts breakingl the line circuit to the. motor 
69 and said switch 54. The operation of the feed 
ing apparatus is interrupted in this manner and 



2,252,498 
does not start again until the supply of flares 
I0 has been reduced so that the jet of air from 
pipe 10 strikes the vane 51 attached to switch 55 
as the movement of the armature 69 breaks the 
line circuit to switch 54 and causes it to be dis 
connected. When switch 55 is turned so as to be 
closed, switch 54 is also closed and the line cir~ 
cuit to the solenoid 63 of relay switch 64 is 
energized moving the armatures 65, 66 and 61 
to a position connecting the line to the motor 
68 and causing the feeding apparatus to operate. 
Armature 69-is also moved at this time so that 
itV completes the line circuit to switch 54 placing 
it in control of all further operations of the appa 
ratus. Further operations are repeat cycles of 
those already described. 
In some instances the ñares. l0 are not de 

livered by the guideway 53 at sufficient height 
and the opposite ends of the guideway 53 are 
separated and mounted at different levels and a 
lifting conveyor is inserted therebetween. In 
such instances the conveyor is operated at the 
same rate as the machine using the ñares I0 and 
a single mercury switch operated by an air jet 
directed across the path of movement of said 
iiares I0 on the endmost portion of the guideway 
may be used to control its operation. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
l. Feeding apparatus for vitreous flares com 

prising a hopper adaptedto hold a quantity of 
the flares and having an opening in the bottom 
thereof to allow them to escape, agitating means 
engaging the flares at opposite sides of the said 
opening in the hopper, means between said 
agitating means for agitating and distributing 
the flares to all parts of said opening, a pair,._ 
of spaced parallel belts mounted below said 
opening in position to receive the flares there 
between, and means for moving said belts in 
the same direction at different rates of speed to 
cause the flares falling thereon to be shifted and 
orientated so that they fall down between said 
belts with their flared ends uppermost. ' 

2. Feeding apparatus for vitreous flares com 
prising a hopper adapted to hold a quantity of 
the flares and having an opening in the bottom 
thereof to allow the ñares to escape, a pair of 
spaced parallel belts mounted below said open 
ing in position to receive the ñares therebetween, 
means for moving said belts in the same direction 
at different rates of speed to cause the flares 
falling thereon to be shifted and orientated so 
that they fall down between the belts with their 
flared ends uppermost, and a partition attached 
to the bottom of said hopper along an edge of 
the said opening therein substantially parallel 
to the direction of movement of said belts for 
assisting in the orientation and feeding of the 
flares. 

3. Feeding apparatus for vitreous flares com 
prising a hopper adapted to hold a quantity of 
the ñares and having an opening in the bottom 
thereof to allow the flares to escape, agitating 
means engaging the flares at opposite sides of 
the said opening in the hopper, means between 
said agitating means for agitating and dis 
tributing said fiares to all parts of said opening, 
a pair of spaced parallel belts mounted below 
said opening in position to receive the ñares 
therebetween, means for moving said belts in the 
same direction at different rates of speed to 
cause the ñares falling thereon to be shifted and 
orientated so that they fall down between said 
belts with their flared ends uppermost, a parti 
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3 
tion attached to the bottom of the hopper along 

i an edge of the sald‘opening therein substantially 
parallel to the direction of movement of said 
belts for assisting in the orientation and feeding 
of the ñares, a wheel mounted over said belts 
at one end of the said opening in the hopper at 
an angle to their direction of movement for 
intercepting flares extending above their normal 
position, and means for rotating said wheel to 
cause the intercepted iiares to be pushed from 
said belts back into the hopper. 

_4., Feeding apparatus for vitreous flares com 
prislng a hopper adapted to hold a quantity .of 
the flares and having an opening in the bottom 
thereof to allow them to escape, a pair of spaced 

` parallel belts mounted below said opening in posi 
tion to receive the flares therebetween, means 
for moving said belts in the same direction at 
different rates of speed to cause the flares falling 
thereon to be shifted'and orientated so that they 
fall down between said belts with their flared 
ends uppermost, a guideway in longitudinal align- ' 
ment with said belts at the extremity thereof for 
receiving said flares, said guideway being inclined 
so as to feed said` flares therealong by gravity, 
and control means located adjacent said guide 
way for causing the belt driving means to be ren 
dered inoperative when said guideway becomes` 
filled with flares and for causing said belt driv 
ing means to again become operative as the sup 
ply of flares therein becomes partly exhausted. 

5. Feeding apparatus for vitreous flares com 
prising a hopper adapted to hold a quantity of 
the flares and having an opening in the bottom 
thereof to allow them to escape, a pair of spaced 
parallel belts mounted below said opening in 
position to receive the flares therebetween, means 
for moving said belts in the same direction at dif 
ferent rates of speed to cause the ñares falling 
thereon to be shifted and orientated so that 
they fall down between said belts with their ñared 
ends uppermost, a guideway in longitudinal 
alignment with said belts at the extremity there 
of for receiving said flares, said guideway beingA 
inclined so as to feed said flares therealong by 
gravity, and control means located adjacent said 
guideway and comprising means at two spaced 
locations therealong for directing a jet of air 
across the path of movement of the flares, mov 
able vanes located at the opposite side of said 
guideway in the path of the air jets, and means 
controlled by movement of said vanes for causing 
the belt driving means to be rendered inoperative 
when both air jets are intercepted by flares and 
for causing the said belt driving means to again. 
become operative as said flares move away and 
the air jets strike and move said vanes. 

6. Feeding apparatus for vitreous flares com 
prising a hopper adapted to hold a quantity of 
ñares and having an elongated opening in the 
bottom thereof to allow said iiares to escape, the 
bottom portions of said hopper being convergent 
at both sides toward said opening, a pair of spaced 
parallel belts mounted below said opening one at 
each side thereof in position to receive said flares 
therebetween, the upper surface of said belts 
being inclined at substantially the same angle 
as the said convergent bottom portions of said 
hopper and means for moving said belts in the 
same direction at different rates of speed to cause 
the flares falling thereon to be shifted and orien- . 
tated so that they fall down between said belts 
with their flared ends uppermost. 

7. Feeding apparatus for vitreous flares com 
prising a hopper adapted to hold a quantity of 
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flares and having an elongated opening in the 
bottom thereof to allow said flares to escape, the 
bottom portions of said hopper being convergent 
at both sides toward said opening, a pair of 
spaced parallel belts mounted below said opening 
one at each side thereof in position' to receive 
said iiares therebetween, the upper surface of 
said belts being inclined at substantially the 
same angle as the said convergent bottom por 
tions of said hopper and means for moving said 
belts in the same direction at different rates of 
speed to cause the _flares falling thereon to be 
shifted and orientated so that they fall down be 
tween said belts with their ?iared ends upper 
most, and a partition at the bottom of said hop 
per extending along the edge of the said open 
ing therein adjacent the more slowly moving belt 
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for assisting in the orientation and feeding of the 
flares. 

8. Feeding apparatus for vitreous flares com 
prising a hopper adapted to hold a quantity of 
the flares and having an elongated opening in 
the bottom thereof to allow them to escape, 
rotary agitating means engaging the ñares at 
opposite sides of the said opening in the hopper, 
a separate rotary agitator means between said 
first-mentioned agitating means and rotatable 
in a direction opposite to that of said first-men 
tioned means for a'gitating and distributing the 
ñares to all parts of said opening, a pair of spaced 
parallel belts mounted below said opening in 
position to receive the ñares therebetween, and 
means for moving said belts in the same direction. 

JOHN FLAWS, JR. 


