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This invention relates to article handling ap-
paratus, and more particularly to an apparatus
for charging articles into and discharging articles
from a pyrolytic carbon depositing furnace.

In the manufacture of carbon resistors of the
type in which an adherent coating of carbon is
deposited on a ceramic body by the pyrolytic de-
composition of carbon-containing gases, one prac-
tice has been to place the ceramic bhodies in a
suitable furnace in a batch and then to operate
the furnace to deposit the carbon. Where, how-
ever, it is desired to produce large quantities of
resistors of this type, it is more efficient to oper-
ate the furnace continuously and to provide au-
tomatic charging and discharging mechanisms
therefor. : k

An object of the present invention is to pro-
vide an efficient and effective apparatus for charg-
ing articles into and discharging articles from a
pyrolytic carbon depositing furnace.

In accordance with one embodiment of this
invention, an apparatus may be provided includ-
ing a charging mechanism whereby rod-shaped
ceramic cores are transferred from a magazine
and pushed through an air seal from which they
are transferred to rotating rollers which extend
through the furnace. The cores are pushed along
these rollers by a second pusher operating in
coordination with the first pusher. At the dis-
charge end, the cores drop from the rollers, the
ends of which are positioned in a chamber from
which the cores are discharged through a second
air seal by a third pusher operating in coordina-
tion with the first and second pushers.

Other objects and advantages of the present
invention will be apparent from the following
detailed description taken in conjunction with
the drawings, of which ’

Fig. 1 is a fragmentary side elevation of an
apparatus constructed in accordance with this
invention; :

Fig. 2 is an enlarged, fragmentary end eleva-

tion, partly in section, of the apparatus shown
in Fig. 1; :

Fig. 3 is a vertical sectional view along the line
3-—3 of Fig. 2; ’

Fig. 4 Is a horizontal sectional view along the
line 4—4 of Fig. 3;

Fig. 5 is a horizontal sectional view along the
line 5—5 of Fig, 3: '

Fig. 6 is a horizontal sectional view along the
line 6—6 of Fig, 3;

Fig. 7 is an enlarged vertical sectional view
along: the line T—T of Fig. 3:

(CL 214—18)
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Fig. 8 is an enlarged vertical sectional view
along the line 8—8 of Fig. 3;
Pig. 9 is an enlarged vertical sectional view
along the line 9—9 of Fig. 1; and :
s _ Fig. 10 is a vertical sectional view along the -
line 10—18 of Fig. 9. : o :
Referring now to the drawings, and par-
ticularly to Fig. 1, an apparatus is there illus-
trated for applying a carbon coating to ceramic.
10 cores comprising a pyrolytic furnace I5 having a
charging mechanism 16 positioned at the right
end thereof and a discharging mechanism 11
positioned at the left end. The charging and
discharging mechanisms are connected to the
15 furnace by a tube 18 which extends through the
central portion of the furnace and is connected
at its right end to a chamber 9 associated with
the charging mechanism and at its left end to a
chamber 20 associated with the discharging mech-
206 anism. i v
In the operation of this apparatus, rod shaped,
ceramic resistor cores 21 are stacked in a maga-
zine, or hopper 22, positioned above the charg-
ing mechanism (6, as shown in Figs. 1 and 2.
28 This magazine, which comprises a vertically po-
sitioned rear plate 23, a large U-shaped block 24
which is attached to the upper portion of the
plate 28 and supports the cores, and g front plate
25, is mounted on the upper portion of a ver-
30 tically positioned supporting plate 26, attached
to the rear of the chamber {8 and forming the
rear wall thereof. The cores are transferred two
at a time from the magazine by a pair of trans-
fer cylinders 21 mounted on shafts 28 and 29
35 which are journalled in the front and rear plates
23 and 28, respectively, of the magazine 22, the
cylinders being positioned in suitable apertures
30 formed in the base portion of the U-shaped
block 24. As may be best seen in Figs. 2, 3 and 5,
40 the outer surfaces of the cylinders 27 are pro-
vided with longitudinally extending semi-cylin-
drical grooves 31 of somewhat greater depth than
the diameter of the cores and the cylinders are
so positioned in the block 24 that their upper sur-
45 faces form a part of the bottom of the interior
of the magazine and are substantially in align-
ment therewith.
Since the interior of the magazine is U-shaped,
as described, the cores tend to roll into the ex-
50 posed notches 81. Thus, as the transfer cylinders
27 rotate, the cores are carried downward and de-
posited in the upper ends of S-shaped slots 33
formed in the lower portion of the block 24. The
lower ends of these slots are closed. By forming
88 these slots in 8-shape and restricting their width
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to a size but slightly grea.ter than the diameter
of the cores, the cores are caused to roll rather
than to drop from the grooves in the cylinders to
the bottom of the slots. It has been found that
by causing the cores to roll downward rather than 5
to drop, the possibility of some cores being depos-
ited at the bottom of the slots on end or in 'a
position whicihi would make the: next transfer
operation difficult is largely avoided.

Rotation of the cylinders 27 is intermittent 10
and is coordinated with the operation of the
charging mechanism which will be described in
detail hereinafter. Referring to Fig. 5, it will
be noted that the transfer cylinder shaft 28 is -
substantially longer than the shaft 29 and is pro- )5
vided with & spur gear 34 which drives a pinion
gear 35 which, in turn, engages a second spur
gear 36 keyed to the left end of the shaft 29.
The pinion gear 35 is mounted on a short stud
shaft 31 which extends from the rear plate 23 of 20
the magazine 22. A ratchet wheel 40 is keyed
to the shaft 28 and is positioned to the left of
the spur gear 34, as viewed in Fig. 5. A sleeve
41 is rotatably mounted on the shaft 28 and posi-
tioned adjacent the ratchet wheel 40, being re-
tained on the shaft by a knurled knob 42 which
is keyed to the left end of the shaft.

The sleeve 41 serves as a support for a housing
43 which is integrally formed therewith and
through which extends a plunger 44. This
plunger, which is slidably journalled in the hous-
ing 43, serves as a pawl and may be moved clock-
wise, as viewed in Fig. 2, about the shaft 28 to
rotate the ratchet wheel 40. One end of the
plunger 44 bears against the periphery of the
ratchet wheel, being suitably shaped to engage
one side of a tooth 45 of the wheel. The plunger
is normally held in engagement with the ratchet
wheel by a helical spring 46 which is positioned
about the plunger. One end of this spring bears
against an inner side of the housing 43 and the
other end bears against a collar 47 which is fixed
to the plunger and positioned within the housing
43. The spring 46 is selected to permit the
plunger to ride over the inclined portion of the
ratchet todth during the return, that is the
counterclockwise movement of the plunger, the
pressure eXerted by the spring, however, being .
insufficient to cause the plunger 44 to counter-
rotate the ratchet wheel 40. 50

The other end of the plunger 44, which ex-
tends somewhat beyond the housing 43, is pro-
vided with a shoulder 48 at the end of which
is attached a knurled knob 49 by which the
plunger may be manually disengaged from the
ratchet wheel 40. The shoulder 48 bears against
the outer end of the housing 43, as may be seen
in Fig. 5, and determines the advanced position
of the plunger #44. In order to provide a means
for retaining the plunger 44 in disengaged posi-
tion, 2 pin 50 extends transversely through the
plunger 44 at a point adjacent the shoulder 48.
The ends of this pin are normally positioned in
notches 51 formed in the upper end of the hous-
ing as viewed in Fig. 5. 'However, when the
plunger 44 is to be disengaged from the ratchet
wheel, as where the shaft 28 is to be rotated
manually through the knob 42, the plunger may
be withdrawn and rotated a quarter turn. The
pin 50 then rests against the end of the housing
43 and the end of the plunger 44 is held out of
engagement with the ratchet wheel 40. This
feature may also be used to halt the transfer
of cores from the magazine 22 where it is de-

30

45

0

-3

75

4

sired to permit the remainder of the apparatus
to continue operating.

It will be apparent from the foregoing that as
the pawl housing 43 is oscillated clockwise, as
viewed in Fig. 2, and the ratchet wheel 40 ro-
tated, the shaft "28 will also be rotated, thus ro-
tating the core transfer cylinder 27, mounted
thereon. At the same time, the other transfer
cylinder will also be rotated, being driven by the
gears 38, 35 and 36. Oscillation of the housing
43 is effected through a substantially vertically
disposed link arm 52 which is attached at its
upper end to the outer end of the housing 43 and
connected at its lower end to one arm 53 of a bell
crank designated generally as 54. As shown in
Figs. 3 and 4, this bell crank is mounted on a

_stud shaft 55 and is provided with an upwardly
“extending arm 56, the upper end of which is

bifurcated to receive g bearing block 571. Tliis
bearing block, the side edges of which are notched
to slidably engage the sides of the bifurcated
portion of the arm 56, is pivotally mounted on a
pin 58 fixed to a side of a block 60 which is mount-
ed on a horizontally reciprocating rod 6f. The
rod 61 is slidably journalled in and supported by
a pair of spaced lugs 62, fixed to a side of the
chamber 19, as shown in Fig. 4. The block 80
may be moved along the rod 6! to adjust the
position of the bearing block 51 and then may be
locked in position by a set screw 63 which is
threadedly mounted in the block 60 and engage-
able with the rod 61. Reciprocation of the rod
61 to the right, as viewed in Fig. 4, causes the
bell crank 54 to be rotated in a clockwise direc-
tion causing the link arm 52 to be pulled down-
wardly and this, in turn, moves the housing 43
and associated plunger 44 in a clockwise direc-
tion. This advances the ratchet wheel 40 and
causes two cores 21 to be positioned in the slots
33 by the magazine transfer cylinders upon each
reciprocation of the rod 6.

Referring to Fig. 3 it will be noted that the
bottoms of the S-shaped slots 3% formed in the
U-shaped block 24 of the core magazine are in
line with a pair of resilient disc-shaped members
66 which are mounted in housings 67 attached
to the upper portion of the plate 26 of the cham-
ber 19. These members 66 form seals for the
chamber 19 and are each provided with a small
aperture 68 (Fig 6) to permit passage of the cores
21 through the seal. The presence of a core in
the aperture closes the aperture, thus effectively
preventing the escape of gases from the chamber
or the admission of air to the chamber. It will
be understood that since this apparatus is de-
signed to operate continuously, a core is at all
times during the  operation of the apparatus
in position in the aperture of each diaphragm.

The ceramic cores are pushed through the seals
66 by two horizontally disposed pusher rods 69
which extend through apertures 10 formed in g
supporting block Tf. The rods 69 are mounted
parallel to each other and are spaced apart, as
may be seen in Fig. 6, a substantial portion of
each rod 69 projecting to the right of the cross
block Ti, as shown in this figure. Two short,
sleeve-shaped members 12 are mounted on the
cross block 71 and are positioned so as to be in
line with the apertures 78. A helical groove 13
is formed in the outer surface of each member 72

“to receive and engage one end of a helical spring
- T4 which is positioned about the right portion of

each 'rod 69. The other end of each spring is
fastened to a simiilarly peripherally grooved cap
15 fitted over the end of each rod 69. As the
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eross block 71 is moved to the left, as viewed In
Fig. 3, by mechanism to be explained hereinafter,
the rods 69 are normally™ carried therewith.
However, the springs 14, while selected to urge
the pusher rods 68 to the left with sufficient pres-
sure to move cores through the seals 66, will per-
. mit the rods to stop during the operation of the

pusher mechanism should they encounter undue
resistance. In this way, damage to the mecha~
nism is prevented. A collar 76, assoclated with
each pusher rod 68 and positioned within the
spring T4, normally bears against the associated
sleeve-shaped member 12 and in cooperation with
the spring 14 determines the normal relative posi-
tion of each rod 69 and the cross block Ti.

The cross block Tl (Figs. 3 and 4) is supported
on a pair of spaced upright members 64 which
are mounted on the upper side of a second cross
block 65. This assembly is in part supported by
a cam bar 11, the rear of which is rigidly mounted
in a lug 18 fixed to the underside of the cross
block 71. The cam bar 171 is slidably journalled
in & bearing 19 mounted on the end plate 26 of
the chamber 9. The forward portion of the bar
11 extends into the chamber 19, Support is also
provided for the assembly by a rod 80, the rear
end of which is rigidly mounted in the cross block
65 while the forward portion extends through a
bearing 81 mounted on the end plate 26 of the
chamber {9 below the bearing 79. The rear end
of the rod 61 is also fixed to the cross block 65 and
since this rod is slidably journalled in the sup-
porting lugs 62, as hereinbefore described, this
rod 61 also aligns and supports the assembly.

Reciprocation of the block 65 and associated
cross block Tt is accomplished by the oscillation
of a cam actuated lever arm 82, the upper end
of which is provided with a bifurcated portion 83
between the arms of which is positioned the block
65, as shown in Figs. 2 and 3. Trunnion pins 84
are fixed to-either end of the cross block 65 and
pivotally support a pair of bearing blocks 85
which are similar in purpose and design to the
slidable bearing block 51. These blocks 85 slid-
ably engage the two arms forming the bifurcated
portion 83 of the lever arm 82, the blocks being
positioned in rectangular notches 86 formed in
the upper ends of each of these arms. Thus, the
lever arm 82 is permitted to move in an arcuate
path as the block 65 and associated parts are ad-
vanced horizontally.

Oscillation of the lever arm 82 is effected
through a cam 87 mounted on a shaft 88 which
is rotated by a gear 89 driven by a second gear
90, driven by a motor 91. The cam 87 engages
a roller 92 mounted on a stud shaft 93 which is
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fixed to the lever arm 82 at a point above a shaft

94, which serves as a pivotal support for the lever
arm 82. Consequently, as the roller 92 engages
the raised portion of the cam 81, the upper por-

. tion of the lever arm 82 is moved to the left, car-
rying with it the cross blocks 6% and 71 and as-
sociated parts.

In order to return the charging mechanism
after it has been advanced by the cam 81, oné
end of a helical spring 85 is attached to the lower
end of the lever arm 82 at a point beneath the
shaft 94 by a threaded post 96 which is fixed
thereto. The other end of the spring is attached
to a lug 97 mounted on the lower side of a table
98 which serves as a base for the entire apparatus.
The spring 95 pulls the lever arm 82 clockwise and
retracts the blocks 65 and Tt and associated parts
after the roller 92 has passed over the raised por-
tion of the cam 81. ‘ ’
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As g palr of resistor cores are moved forward
by the pusher rods 69 and pushed through the

‘apertures 68 in the seals 86, they pass through

b second pair of apertures 100, formed in the
end plate 26 of the chamber 19, and enter the
right ends of a pair of tubes 101 which communi-
cate with these apertures, 'These tubes are
mounted in a supporting block 102 which is fixed
to the inner upper side of the plate 26 and forms
a part of the supporting structure of the chamber
(9. As additional cores are transferred from the
magazine and pushed through the seals, on suc-
ceeding reciprocations of the pusher mechanism,
those cores theretofore transferred are advanced
along the tubes 101 and eventually reach the left
ends thereof (Figs. 3 and 6). The lower portions
of the left ends of these tubes are provided with
elongated slots 103 in the lower sides thereof, as

shown in Figs. 3 and 7, which are somewhat ~ -

greater in length than the length of a core and
slightly wider than the diameter of a core. These
slots 103 are positioned over a pair of blocks 108

which are provided with sinuous slots 105 similar = . ¢

to the slots 33 in the magazine block 24 and serv-
ing substantially the same purpose. The outer
sides of these blocks 104 (Figs. 6 and 8) are pro-
vided with projecting portions 106 through which
extend bolts 107 which engage a frame 110 and
support the blocks thereon. This frame ({0
forms a part of the supporting:structure of the

‘chamber {9, as may be seen in Fig, 8. The lower

ends of these sinuous slots 105 are open and as
cores roll down the slots, they are directed onto

. three conveyor rollers 111 which extend through

the tube 18, a portion of which, as heretofore ex-
plained, is positioned within-the furnace 8.

These rollers (11 serve as rails and the cores
are advanced along these rails in two lines by a
second pair of pusher rods |12 which are mount-
ed on a block 113 carried by the forward portion
of the rod 80. The rod 80 is reciprocated by the
block 65 and thus, at the time that the pusher
rods 698 are moving cores through the tubes 101,
the pusher rods 112 are moved forward and en-
gage the rear of the cores which have been de-
posited on the rollers {111 from the slots 105 and
move the cores forward a distance substantially
equivalent to the length of & core. ‘

In order to prevent interference between the
cores being moved forward by the pusher rods
112 and the cores being moved into position over
the slots 103 in the tubes (01 by the rods 10, a
pair of right angled retaining plates |14 are pro-
vided to retain the cores in the tubes (01 until
the transfer rods 112 have been retracted suffi-
ciently so that those cores may drop directly to
the rollers (1. 'These retaining plates are
mounted on the upper ends of a pair of pivot-
ally mounted arms 115 and are moved under the
slots 103 as soon as the transfer mechanism has
advanced sufficiently to engage the forward end
of the cam bar 11 with a pair of opposed rollers
i16. The length of the cam bar 11 is so se-
lected that the retaining plates (14 are moved
under the slots 103 to prevent cores from drop-
ping therefrom at the beginning of a cycle of
reciprocation of the transfer mechanism and are
maintained in that position until just before the
end of the cycle. These rollers are positioned in
recesses |17 formed in the ends of a pair of lugs
118 which are mounted on the upper ends of the
pivotable arms 115 and extend toward each other
substantially at right angles to the arms 11§,
Stud shafts 120 mounted in the blocks 104 sup-
port the arms (15, while a pair of pins {21, po-
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sitioned in the ends of the lugs 118 and extend-
ing across the recesses 111, provide a rotatable
support for the rollers 118, A helical spring {22
is connected to lugs 123 mounted on each of the
arms 115 snd positioned at the upper ends there-
of and urge the arms together so that when the
cam bar T7 is retracted, the retalning plates 114
are pulled toward each other and out from under
the slots 103 in the tubes 101. This permits the
retained cores to drop into the slots 105 and to
roll into position on the conveyor roller (1.

The conveyor rollers {1l are rotated contin-
uously during the operation of the apparatus to
permit uniform exposure of the cores to the gases
in the furnace. In order to prevent the cores
from being forced down between the rollers, the
rollers are rotated in the same direction at dif-
fering speeds. It has been found that the dif-
ference in speed of rotation need not be great
and that by rotating, for example, the right hand
roller as viewed in Fig, 2, at 16 R. P. M., the mid-
dle roller at 18 R. P. M., or roughly 10% faster,
and the left roller at approximately 20 R, P. M.,
also roughly 10% faster than the speed of ro-
tation of the adjacent roller, the tendency of the
cores to be forced down between the rollers is
avoided. It will be apparent that if the rollers

be rotated in a counterclockwise direction, as in-.
dicated, and at the speeds stated, the right hand.

roller will tend to carry the cores downward, but
the middle roller, rotating faster, will tend to
carry the cores upward, thus overcoming the ef-
fect of the right hand roller, Similarly, the mid-
dle roller also tends to carry the cores supported
between it and the left hand roller downward,
but this tendency is overcome by the greater
speed of rotation of the left hand roller.

Rotation of the rollers 1il is accomplished
through a gear system. 12§ which is driven from
a shaft 126. As may be seen in Fig. 3, the right
end of the shaft 126 extends through a seal 127
which is positioned in a housing 130 mounted on
the end plate 26 of the chamber 19. A sprocket
gear 131 is mounted on the outer end of the shaft
126 and is driven by a chain 132 which is, in
turn, driven through a sprocket gear 133, mount-
ed on the shaft 86 and rotated by the motor 81.
As may be seen in Fig, 3, the right ends of the
rollers 111 are journalled in a housing (34 which
contains the gear system 125, while, as shown in
Figs. 1 and 10, the left ends of the rollers are
journalled in a bearing block {35 which is mount-
ed within the chamber 20 at the left end of the
apparatus.

The. cores.are intermittently advanced in two
lines along the rollers .t 11 by the pusher rods 112

and are moved through the tube 18 which ex-.

tends through the furnace 15. As they pass
through the furnace, a coating of carbon is de-
posited on the cores as a result of the pyrolytic
decomposition of certain carbon-forming gases
which are supplied to the furnace by means not
shown. Referring to Fig. 10, it will be seen that
the left portions of the rollers I1f in the area
beyond the end of the tube 18 are substantially
reduced in diameter to provide spaces (36 be-
tween the adjacent rollers wide enough to permit
the cores to drop through. As the cores are po-
sitioned over these reduced portions, the cores
drop from the rollers 111, and fall into a pair
of troughs 137 which are positioned under the
spaces 136 at the ends of the rollers, as shown in
Fig. 10.. Three guide pins 138 are mounted in
the bearing block 135 and positioned above the
rollers {11 to prevent the cores from Jamming as

8
they begin to drop. The troughs 131 are sup-
ported by a bracket plate 138 mounted on a side
wall of the chamber 20. The cores slide down

. the troughs, which are inclined at a substantial

20

25

30

'35

40

angle, and reach lower portions 140 thereof
which are substantially horizontal. Each ' of
these lower portions is provided with apertures
(41 to admit a pusher rod 142 by which the coat-
ed core is transferred from the lower portion of
the trough and advanced through a seal (43
mounted in a cylindrical housing 144. The two
housings (44 are positioned at the lower left end
of the chamber 20 and supported thereon by re-
taining plates 145.- A large annular groove (46
is formed in each housing 144 and in cooperation
with the associated retaining plate forms a cham-
ber through which cooling air may be circulated
if required. After the cores are moved through
the air seals, they may be discharged into a suit-
able receptacle, not shown.

The pusher rods 142 are reciprocated at the
same time as the pusher rods 69 and {12, Asmay
be seen in Fig. 10, the rods 142 are supported at
their left ends by a bearing block 1847 which is
mounted on the base of the interior of the cham-
ber 20 while the right ends of these pusher rods
are rigidly fixed to a cross bar 150. A longitudi-
nally reciprocable shaft 151 is rigidly fixed to the
cross bar 150 at a point substantially midway be-
tween the pusher rods 142 and extends through an
air seal 183 mounted in a housing 154 attached
to the rear wall of the chamber 20. The seal 153
serves also as a bearing and supports the shaft
151 which is slidable therein. A pair of flanges
185 are integrally formed near the right end of
the shaft 151 and the flanges are spaced slightly
apart, as shown in Fig. 10, to engage a pin 156
positioned therebetween. This pin is mounted in
the upper end of a lever arm 157 and extends at .
right angles thereto so as to drivably connect the
lever arm to the reciprocable shaft {51. The lever
arm 57 is mounted on a pivot pin 158 mounted
in a block 160 fixed to the table 98. The lower

" end of the lever arm 157 is connected to the left
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end of a connecting rod 161 at the right end of
which is formed a flange 162, A helical spring
163 is mounted on this rod and its right end bears
against the inner side of the flange 162, while its
left end is engaged by an inwardly projecting
portion 164 of a sleeve (65. The sleeve 165 is
mounted on the left end of a second rod 166
and encloses the spring 163, as shown in Fig. 1.
The right end of the rod 186 is connected to the
lower end of the lever arm 82 by a pin 167 which
extends transversely therethrough, as shown in
Fig. 2. Thus, as the lever arm 82 is pivoted by
the cam 817, the lever arm 157 will be pivoted at
the same time, the spring 163 permitting the lever
arm {57 to stop should the pusher rods 142 en-
counter undue resistance., The operation of the
apparatus is coordinated and synchronized so
that, as two coated cores are delivered to the
troughs 137 upon a single reciprocation of the
charging apparatus, the two cores previously so
delivered are discharged from the chamber by
the pusher rods 142, :

While but one embodiment of this invention
has been shown and described, it will be under-

~ stood that this is merely illustrative and that
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many changes and modificitions may be magde
therein without departing from the spirit or scope
of the present invention. .
What is claimed is:
1. An article handling apparatus comprising a
magazine, a chute associated with said magazine,
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means for transferring an article from said maga-
zine to said chute, a charging chamber adjacent
said chute, an air seal in said chamber for admit-
ting an article to said chamber while prevent-
ing the entry of air, a pusher mechanism for
transferring an article from said chute to said
chamber through said seal, a charging station in
said chamber, a second chute in said chamber

for gu1ding an article so transferred to said charg- -

ing station, an article treating apparatus adjacent
said chamber, means extending from said cham-
ber through said treating apparatus for support-
ing an article, means for moving an. article from

10

said charging station into said treating apparatus -

along said supporting means, a discharge cham-
ber associated with said treating apparatus, the
other end of said supporting means extending
therein, an air seal in said discharge chamber to
permit an article to be discharged from said

_chamber while preventing the entry of air, and
means for discharging an artlcle from said cham-
bex through said seal.

2. An article handling apparatus comprising
a magazine, a chute associated with said maga-
zine, means for transferring an article from said
magazine to said chute, a charging chamber ad-
jacent said chute, an air seal in said chamber for

. admitting an article to said chamber while pre--
venting the entry of air, a pusher mechanism for -

transferring an article from said chute to said
chamber through said seal, a charging station
in said chamber, a second chute in said chamber
for guiding an article so transferred to said charg-
ing station, an article treating apparatus adjacent
said chamber, a discharge chamber associated
with said treating apparatus, a plurality of rollers
extending from said charging chamber through
said treating apparatus and to said discharging
chamber, means for moving an article from said
charging station along said rollers and into said
discharge chamber, an air seal in said discharge
chamber to permit an article to be discharged
from said chamber while preventing the entry of
air, and means for discharging an article from
said chamber through said seal.

3. An article handling apparatus comprising &
magazine, g chute associated with said magazine,
means for transferring an article from said maga-
zine to said chute, a charging chamber adjacent
said chute, an air seal in said chamber for admit-
ting an article to said chamber while preventing
the entry of air, a pusher mechanism for trans-
ferring an article from said chute to said chamber
through said seal, a charging station in said
chamber, a second chute in said chamber for
guiding an article so transferred to said charging
station, an article treating apparatus adjacent
said chamber, a discharge chamber associated
with said treating apparatus, a plurality of rollers
extending from said charging chamber through
said treating apparatus to said discharge cham-
ber, means for moving an article along said roll-
ers, the portions of said rollers in said discharge
chamber being reduced to permit an article to
drop between said rollers, an air seal in said dis-
charge chamber to permit an article to be dis-
charged from said chamber while preventing the
entry of air, and means for discharging an article
from said chamber through said seal.

4. An article handling apparatus comprising a
magazine, a charging chamber adjacent said
magazine, an article support within said chamber,
means for transferring an article from said mag-
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a chute in said chamber for receivmg articles
from said support, said chute having an irregular
passage formed therein to permit an article to
move therethrough while preventing end to end

- rotation of the article, a transfer mechanism posi-

tioned at the base of said chute for moving an
article laterally from said chute, and means for
preventing an article from moving through said
chute while an article is being transferred from
the base of said chute

5.- An article handling apparatus comprising a
magazine, a charging chamber adjacent said mag-
azine, an article support within said chamber,
means for transferring an article from said mag-
azine to said chamber, means for advancing an
article along the article support in said chamber,
a chute in said chamber for receiving an article
from said support, said chute having an irregular
passage formed therein to permit an article to
move therethrough while preventing end to end
rotation of the article, a transfer mechanism posi-
tioned at the base of said chute for moving an
article laterally from said chute, and means for
preventing an article from moving through said
chute while an article is being transferred from
the base of said chute, said means operating in
timed relation to the operation of said transfer
means.

6. An apparatus for charging a furnace with
articles to be treated comprising a pair of rotat-
able rollers extending through the furnace for
supporting and rotating articles supported there-
on, means for successively feeding articles to said
rollers, means for advancing articles along said
rollers, and means for rotating said rollers, said
means being connected to drive the roller which
tends to lift an article at a greater peripheral
speed than the roller which tends to depress the
article.

7. An apparatus for charging s furnace with
articles to be treated comprising a magazine, a
pair of rotatable rollers extending through the

_ Turnace for supporting and rotating articles sup-
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ported thereon, means for successively feeding gr-
ticles from said magazine to said rollers, means
for advancing articles along said rollers, and
means for rotating adjacent rollers at successively
greater peripheral speeds so as to exert a greater
lifting than depressing force on the articles sup-
ported thereon.

8. An apparatus for charging a furnace with
articles to be treated comprising a magazine, a
pair of rotatable rollers extending through the
furnace for rotating articles positioned thereon,
means for successively feeding articles from said
magazine to position above said rollers by push-
ing one article with another, intermittently oper-
able means for successively dropping the articles
onto said rollers, means for causing said articles
to be properly positioned on the rollers, said
means including a sinuous passage, and means
coordinated with said feeding means for ad-
vancing the articles along said rollers.

9. An apparatus for charging a furnace with
articles to be treated comprising a magazine, a

- pair of rotatable rollers extending from the fur-
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azine to said chamber, means for advancing an-

article along the article support in said chamber,

W

nace for rotating articles positioned thereon,
means for successively feeding articles from said
magazine to position above.said rollers by push-
ing one article with another in end to end rela-
tion, intermittently operable means for succes-
sively dropping the articles onto said rollers,
means for causing said articles to be properly
positioned on the rollers, said means including
& sinuous passage, and means coordinated with




2,421,020

said feeding means for advancing the articles
along said rollers.

10. An apparatus for charging a furnace with
articles to be treated comprising a magazine,
means for successively feeding articles from said
magsazine, a seal associated with sald furnace,
means for pushing articles fed from said maga-
zine through said seal at one level, a pair of ro-
tatable rollers disposed at a lower level extend-
ing through the furnace for rotating articles sup-
ported thereon, means for successively dropping
articles pushed through saild seals onto -said
rollers, means for causing said articles to be
properly positioned on the rollers, said means in-
cluding a sinuous passage, and means coordinated
with sald feeding means for advancing the articles
along said rollers.
~ 11. An apparatus for charging a furnace with
articles to be treated comprising a magazine, a
pair of rotatable rollers extending through the
furnace for rotating articles positioned thereon,
means for successively feeding articles from said
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magazine to sald furnace at one level by pushing

one article with another in end to end relation,
means for successively dropping the articles onto
said rollers, and means for rotating said rollers,
said rotating means being connected to drive
the roller which tends to lift an article at a
greater peripheral speed than the roller tending
to depress the article, v
12. An apparatus for charging a furnace with
articles to be treated comprising a magazine,
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means for successively feeding articles from said
magazine, a seal assoclated with said furnace,
means for pushing articles fed from said maga-
'zine through said seal at one level, a pair of
rotatable rollers disposed at & lower level extend-
ing through the furnace for rotating articles
supported thereon, means for successively drop-
ping articles pushed through said seals onto said
rollers, and means for rotating said rollers, said
means for rotating the rollers being connected
to drive the roller which tends to lift the articles
at a’greater peripheral speed than the roller

“which tends to depress the articles,

ELMER E. BARKSTROM.
EVERETT J. SHAW. .
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