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PATEN

T CFFICE

CHARLES A. BARRETT, OF BUFFALO, NEW YORX

CONVEYER FOR HEAT-TREATING FURNACES

Application filed October 26, 1927. Serial No. 228,892

This invention relates generally to convey-

ers and more particularly to a special type of
conveyer adapted for use in heat treating
furnaces. !

In the present practice in the art, it is cus-

tomary in the majority of cases to use endless
conveyers in heat treating furnaces. In these
endless conveyer structures, the conveying
portion extends through the furnace and car-

ries the material for heat treatment therein,

while a greater portion of the conveyer idles
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during the return movement after discharg-
ing heated material, to recelve a new charge
of material to be treated. It i1s customary to
have this return portion of the conveyer ex-
terior of the heat treating chamber of the fur-
nace. As a result, conveyer sections are con-
stantly travelling through the heating zone
and heated to a substantial temperature,
after which they are returned through the
atmosphere where they become cool and upon
re-entering the heat chamber must be re-
heated. This operation occasions a substan-
tial loss of heat in addition to a substantial
amount of wear on a conveyer, due to the con-
stant heating and cooling of the parts thereof.

The present invention is designed to eliminate
the use of endless conveyers in heat treating

furnaces and the like, and overcome the difh-

culties which are experienced 1n the use of
such conveyers.

To this end the invention comprehends the
provision of a conveyer structure which is

contained within the heating chamber of the

furnace and constantly maintained at the

same temperature as the interior of the fur-
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nace, while it is operated to convey material
for heat treatment. '

The invention further provides a construc-

tion by which material for heat treatment can
be constantly fed through a furnace in sub-
stantially uniform quantities so as to obtain
an even heat treatment of all of the material.

An important feature of the invention re-
sides in providing a plurality of plate mem-
bers extending transversely of a furnace in
adjacent relation and having the adjacent
edges overlapping, so that in the rocking
movément of the plate members, these edges
will co-operate to control and feed material

over the plate members. The invention com-
prehends numerous other objects residing 1n
the details of construction and relation of the
parts which form the conveyer structure, all
of which are more particularly pointed out
in the following detailed description and
claims directed to a preferred form of con-
struction, it being understood however, that
variations in the size, shape and relation of
these parts may be made without departing
from the spirit and scope of the invention as
herein set forth. _

In the drawings forming part of this appli-
cation: |

Fig.1is a side elevation showing how the

‘1nvention is applied to a furnace, the showing

of the furnace being substantially diagram-
matic and merely for the purpose of illus-
tration. _ '

Fig. 2 1s a vertical transverse section taken
on the line 2—2 of Fig. 1.

¥ig. 3 1s a vertical longitudinal section
taken substantially on the line 3—3 of Fig. 2.

Kig. 4 is a view similar to Fig. 3 showing
the conveyer parts at the opposite limits of
their movement from that shown in Fig. 3.

Kig. 5 1s a plan view illustrating a pair of
adjacent plate members having overlapping
edge portions which are recessed to receive
the overlapping portions of the adjacent
plate member. |
- Fig. 6 is an end elevation of the plate mem-
ber shown in Fig. 5. . .

A heat treating furnace is indicated at 1
and 1s substantially diagrammatic, for the
purpose of showing how the invention is
mounted In relation to'a furnace construc-

tion. The details of the furnace construction

are therefore omitted. The furnace includes

generally the heat treating chamber 2 having

a charging opening 3 and a discharge open-
ing 4. | -

The improfred conveyer construction of this

invention includes a plurality of plate mem-

bers 5 which are mounted in the heating

chamber 2 of the furnace to extend trans-
versely thereof as clearly shown in the draw-
ings. These plate members 5 are mounted so
that a portion of the opposite sides of the
adjacent members will over-lap a substantial
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amount. Each of the plate members 5 is pro-

- vided with trunnions 6 extending from oppo-

 1n suitable bearing openings in order that the

10

15

20

25

3¢

40

45

b0

65

60

65

site ends, and each have their axes in align-
ment and projecting from the ends of the
plate members along the median longitudinal
dimension thereof. These trunnions are
journalled in the side walls of the furnace 1

plates will be adapted for rocking movement.
Corresponding edge portions of each plate
member are curved downwardly as indicated
at 7, while the opposite edge portions of each
plate member are curved upwardly as indi-
cated at 8. A downwardly curved portion 7
on one member engages over the upwardly
curved portion 8 of the adjacent plate mem-
ber, so that these curved portions have inter-
fitting cooperation in addition to the overlap-
ping of the edges of the plate members. -
Alternate plate members 5 have the trun-
nions 6 extending beyond one side wall of the
furndce and provided with crank arms 9,
the free ends of which are connected by the
bar member 10. A connecting rod 11 1s p1ivot-
ally connected at one end to one of the arms 9
and bar member 10 and at the opposite end
1s connected to the crank arm 12 on the drive
shaft 13 rotatably mounted in suitable bear-
ings 14. In the rotation of the drive shaft
13 from any suitable source of power (not
shown), 1t will be obvious that the alternate
plates are simultaneously rocked first in one
direction, then in the other. The intermedi-
ate plate members 5 extending between the
alternate plate members above described
have their trunnions 6 extending beyond the
opposite side of the furnace and provided
with crank arms 15. These crank arms are
connected by a bar member 16, while a pit-
man 17 connects the bar member with a slide
member 18 mounted for sliding movement in
the bearing member 19. The opposite end
of this slide member 18 is provided with a
laterally extending pin engaged in the cam
groove 20 of cam member 21. This cam
member 21 is mounted on the drive shaft 13
and the cam groove is formed, so that the
intermediate plate members will be rocked
simultaneously with the alternate plate mems-
bers, in a direction opposite thereto, and give

a differential movement relative to said alter-

nate plate members, for the purpose of main-
taining the free edges of the intermediate
plate members in substantially constant en-
gagement with the alternate plate members
througnout the entire rocking movement of
said members. If no differential movement
were provided between the plate members as
just described, the free edges of one plate
member would move relative to the other in
such a way, that throughout a portion of the
cycle of movement of the plate members, the
edges would be spaced apart a sufficient dis-
tance to permit small articles to fall between
the plate members into the bottom of the fur-
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nace. This conveyer is constructed to operate

as above described, so that small articles such
as rods, bolts, nuts and the like may be car-
ried thereby for heat treatment in the fur-
nace and be efficiently fed from one end of
the furnace to the other during this treat-
ment. In the oscillating movement of these
plate members through the rotation of shaft
13, the overlapping inter-fitting curved edges
of the plate members cooperate to positively
feed the material across the plate members.
In this cooperation, the downwardly curved
edge of one plate member which extends over
the upwardly curved edge of the adjacent
plate member on its movement from the lower
position such as shown in Fig. 3, to its oppo-
site llmit of movement as shown in Fig. 4
engages the articles in the V-shaped trough

as shown 1n Fig. 3 and on the movement of

the plates to the position shown in Fig. 4,
pushes the articles a slight amount to start
their rolling and sliding downwardly over
the plate formed with the upturned edge

above referred to, as it reaches the inclined

position shown in Fig. 4 with the upturned
edge at its upper limit of movement. In this
way, the material on the first two plates is
fed across the second plate to engage in the
V-shaped trough formed between the second
and third plates and in the next movement of
the plate members 5, this material is fed
across the next plate and so on until it is dis-
charged through the opening 4. In this op-
eration, these curved inter-fitting edges will
thereby efficiently control and feed material
over the plates and prevent small articles
being heat treated from dropping into the
furnace between the plates. -

A special plate member is provided at the
charging opening 3 as indicated at 22 having
its free edge provided with the upstanding
flange 23 which is adapted in the position
shown in Kig. 4 to receive a charge of mate-

rial to be heat treated, so that on the next

stroke of movement of the plates, it will be
caused to slide downwardly into the trough
formed between the first and second plates as
shown 1n Fig. 3 and subsequently fed through
the heating chamber of the furnace in the
manner above described. The plate member
at the discharge end is similar in all respects
to the plate members 5 with the exception
that the free edge portion is not provided
with the downwardly curved portion. =

- Where substantially large articles are to be
heat treated, such as rollers, cylinders and
the like, i1t is not necessary that the plates
have their edges operated in substantial bear-
ing contact, so that the use of the cam 21
may be dispensed with on furnaces designed
for large work. In such a case, the plates
are still constructed with the edges in over-
lapping .inter-fitting relation as above de-
scribed and may be formed as illustrated in
Figs. 5 and 6 in which the adjacent edges of
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adjacent plates are recessed as indicated at
24 in staggered relation so that the projec-
tions 25 having the curved ends 26 on each
plate will register with the recesses in the ad-
jacent plate. In this way, a slight difference
1n movement between the plates which occurs
when the cam 1s eliminated and the plates
operated directly through cranks or other
suitable means, will be compensated for.

With this form of construction, the down-

wardly curved edges will still perform their
feeding cooperation with the upwardly
curved edges as above described in order:to
feed the articles to be heat treated across the
plate members in one direction only. '

With a conveyer construction of this char-
acter, 1t will be seen that all of the plates

within the heating chamber are maintained at

a constant temperature as a result of which

there isno loss of heat, as in the case of an end-
less conveyer, and a more even heat of the ar-
ticles to be heated can be obtained as a result
of having these conveyer plates in the con-
stantly heated condition. In addition, a sub-

5 stantial saving in material is eflected and
while uniformity of operation of the convey-
er is obtained as a result of which, proper
alloys may be used which have known wear
resisting qualities under uniform heat so that

all parts of the conveyer may be constructed

“to properly coordinate during operation. In
this way, a substantial saving can be effected
plate members mounted for rocking move-

‘ment about fixed axes and extending in ad-
jacent relation, transversely of the direction

in the construction and operation of this con-
veyer over the endless type.
‘What is claimed 1s:—

- 1. In aheat treating furnace having charg-

ing and discharge openings at the forward

and rear ends respectively, a plurality of

plate members mounted in transversely ex-
tending adjacent relation in said furnace with
the opposite edges of each member curved

in opposite directions, said curved edges of

each plate member having overlapping inter-
fitting cooperation with the edges of adjacent
plate members, means for oscillating said
plate members having connection with alter-
nate platesindependent of intermediate plates,

~and adapted to rock the alternate plates 1n
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“a direction opposite to the intermediate

plates during the oscillating movement, for

feeding material supported on the plates from

posite edges of each member curved in o'p- '_

posite directions, said curved edges of each
plate member having overlapping inter-fit-
ting cooperation with edges of adjacent plate
members, means connecting alternate plate

in one direction, means connecting interme-
diate plate members for simultaneous rocking
movement in an opposite direction to said 1n-
termediate plate members, and operating
means for producing a differential movement
of the last two named means in oscillating
said plate members, said differential move-

ment retaining said plate members in sub- -

stantial contact, said curved edges cooperat-
ing to feed material in one direction over said
plate members. _ _ L

3. A conveyer for heat treating furnaces
having charging and discharge openings at
opposite ends, comprising a plurality of plate

members mounted in transversely extending

adjacent relation, and having the opposite
edges of each member curved 1n opposite di-
rections, said curved edges having overlap-
ping cooperation, and means adapted to rock
alternate plate members in one direction and
intermediate plate members in an opposite di-
rection simultaneously, for feeding articles
thereover, said means retaining said plate

members 1n adjacent overlapping contiguous

relation. __ o
4, A conveyer comprising a plurality of
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~members for simultaneous rocking movement
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of feed for articles, and having overlapping

‘and inter-fitting adjacent edge portions for

controlling feed of articles thereover, and

means adapted to rock alternate plate mem-
bers in one direction and intermediate plate
members in an opposite direction simulta-

neously, said means retaining edge portions of
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adjacent plate members in substantial con- '

tact with adjacent portions of said adjacent .

plate members. e _
CHARLES A. BARRETT.

the charging to the discharge opening through
said furnace, said curved edges causing mate-

‘rial on said plates to move only in one direc-

tion, and means for providing a relative dif-
ferential movement. of alternate plates with

respect to intermediate plates for maintain-

~ ing said plates in substantially adjacent con-
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tacting relation throughout the oscillating

movement thereof. - : -
2. In a heat treating furnace having charg-

ing and discharge openings at the forward

“and rear ends respectively, a plurality of plate
. members.mounted  in transversely extending
adjacent relation in said furnace with the op-
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