Oct. 29, 1935, C. L. TAYLOR - 2,019,102

FURNACE CHARGING MACHINE

Filed Jan. 25, 1934

3 Sheets-Sheet 1
3
DS

a ul -

—

—_— —— 3 T

1

S A R npentor

CrAarevce L. Tarioe

Gttorney




C. L TAYLOR
FURNACE CHARGING MACHINE

Oct. 29, 1935,

2,019,102

Filed Jan. 25, 1934

3 Sheets-Sheet 2

Jnventor,

£e 9/ @N,v 1/
\

5

rz ol
Lo o

lllllll T I

A T o
(o et L_.. i SN

) :
- ,\a\.shul__ gl =

o

7aYio0e.

By

22 02

AT /A"

//f/ ‘? 7‘//4%_ Qttorney |

CLaeFver /.



Oct. 29, 1935, C. L. TAYLOR 2,019,102

FURNACE CHARGING MACHINE

Filed Jan. 25, 1934 3 Sheets~Sheet 3
T T - — N
\9 \ \
NN
. \\\
N
9 W)
7 [
I
44 | ; _
L
J 35
37
7 7
7 W al
' \._-!.___:._J-
c:a;'_':_—_ TG gyl l
I — . ——
=Wl 4z
_ 39
=9

7 ~17

16

” T
RSN,
L M
//6 éﬁ 6é 3 33 46 Inventor

CLARENCE L. Tayior.

Qttorney



Patented Oct. 29, 1935

UNITED STATES

2,019,102

PATENT OFFICE

2,019,102
FURNACE CHARGING MACHINE

Clarence L. Taylor, Youngstown, Ohio, assignor
to The Aetna Standard Engineering Company,
Youngstown, Ohio, a corporation of Ohio

Application January 25, 1934, Serial No. 708,217

8 Claims.

This invention relates to furnace charging ap-
paratus, and more particularly to certain im-
provements in the type of charging apparatus
which is particularly adapted for loading anneal-

8 ing boxes into and removing them from an an-
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nealing furnace.

In annealing of sheet steel and the like it is
the usual practice to place the sheets to be an-
nealed in a cast steel annealing box, the edges
of which are sealed with suitable material to
exclude the atmosphere and thereby prevent ex-
cessive oxidation during the annealing operation.
When loaded with the material to be annealed,
these annealing boxes are extremely heavy and
care must be exercised in placing them in and
removing them from the furnace, in order to
prevent damage to the furnace structure and the
annealing box itself.

In order to properly handle these annealing
boxes, apparatus has been provided which com-~
prises a wheeled carriage and means Ior moving
the carriage, together with the annealing box, into
and out of the furnace. Means are also provided
for vertically lifting and lowering the portion of
the charging apparatus which carries the anneal-
ing box so that the box may be deposited on suit-
able supports in the furnace and lifted therefrom
without appreciable lateral movement of the box.
Due to the great weight of the Joaded boxes which
may be as much as 225 tons, any lateral or slid-
ing movement of the box on the support may seri-
ously damage the support.

In United States patent to L. Johnson, No.
1,531,407, there is illustrated and described a
charging machine of the general type referred
to herein. However, the machine illustrated in
the Johnson patent has certain inherent defects
which have been overcome in the present inven-
tion.

Tt is among the objects of my invention, there-~
fore, to provide an improved furnace charging
machine of extremely simple and rugged con-
struction, whereby the cost of upkeep and repairs
is reduced to a minimum, Other objects of my
invention are: the provision of a charging ma-
chine of the type described in which the load,
i. e., the annealing box, is carried directly on
the axles of the wheels which carry the appa-
ratus into and out of the furnace; the provision
of an improved and simplified supporting wheel
and lifting roller assembly for furnace charging
machines whereby friction of the moving parts
is reduced to a minimum; the provision of a
furnace charging machine in which the load is
supported directly on the axles of the wheels,

(CL 214--26)

thereby eliminating the necessity of an extremely
heavy frame structure as has been previously
required.

The above and other objects of my invention
will appear from the following description of a
preferred embodiment thereof, reference being
had to the accompanying drawings, in which—

Figure 1 is a side elevation, partly in section,
illustrating my furnace charging device in an
annealing furnace in which an annealing box 10
has been deposited by the charging machine.

Figure 2 is a cross section taken on line 2—2 of
Figure 1.

Tigure 3 is an enlarged fragmentary plan view
of the charging mechanism, jllustrating the
driving motor and its connections to the lifting
mechanism.

Tigure 4 is a side elevation of the apparatus
shown in Figure 3, illustrating the lifting plat-
forms In their lowest positions. 20

Figure 5 is a view similar to Figure 4 but show-
ing the parts in cross section taken on line 5—5
of Figure 3, and {llustrating the load carrying
platforms in their elevated positions.

Tigure 6 is an enlarged cross section taken on 25
line 6—6 of Figure 4, and jllustrating my im-
proved wheel and roller arrangement whereby
the load is supported directly upon the wheel
axles.

Figure 7 is a sectional side elevation of the 30
wheel supporting frame, illustrating the linkage
for connecting and spacing the wheel axles.

Referring now to Figure 1, the furnace | is
diagrammatically jllustrated and may, of course,
be of any desired and suitable type. The anneal-
ing box cover 2 rests upon the base portion 3,
which in turn rests upon the spaced piers or
supports 4, 5 and 6, extending upwardly from
the bottom of the furnace (see Figuré 2). The
tracks 1 for the charging machine are laid in 40
the spaces between the supports 4 and 5 and
supports 5 and 6. These tracks extend out be-
vond the door of the furnace whereby the charg-
ing mechanism may be completely withdrawn
from the furnace. As illustrated, the tracks 145
are grooved to guide and support the wheels of
the charging device.

The general arrangement of my charging de-
vice includes a set of side frame members which
extend the entire length of the apparatus and 50
which carry the driving motor 8 and its acces-
sories for lifting and lowering the load carrying
platforms 8 and 10, and also the load support-
ing wheels L, 12, 13, {4 and 15.

Referring now particularly to Figures 3, 4 and B85
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5, the charging mechanism comprises two par-
allel pairs of frame members, one pair of these
members 16 and 17, being adapted to guide one
set of load supporting wheels, and the other pair
of frame members 18 and (9, being adapted to
guide the other set of load supporting wheels. A
driving motor 8 is located at the right hand end
of the frame members 15, 17, 18 and 19. This
motor 8 is mounted on a suitable frame 29 and
is connected through. a double set, of gears mount-
ed in the gear box 21 to drive a pair of horizon-
tally disposed screws 22 and 23. Each of these
screws 22 and 23 carries a traveling nut, one of
which, 24, is seen in Figures 4 and 5. When the
motor 8 is operated the screws 22 and 23 will be
rotated and the traveling nuts will be moved
simultaneously in the guideways 25 formed in the
frame 20.

In describing the construction of my charging
machine, reference will be had to one side of the
structure only, i. e., one set of supporting wheels,
one platform, ete., as both sets of parts are the
same and are operated simultaneously. The nut
24 is provided with a pair of trunnions 2§ and 21
which project cutwardly from its sides and on
which are mounted the platform operating links
28 and 29.
29 are pivotally mounted on the 0pposite ends of
the shaft 30 of the supporting wheel i1, Rectan-
gular bearing blocks 31 are pinned to the non-
rotating shaft 30 by the pins 22 and are adapted
to slide in the elongated slots 33 in the side frame
members 16 and 7.

As is clearly seen in Figure 6 the wheel {1 car-
ries a split bushing 34 which has a ‘bearing on
the central portion of shaft 30. The bushing 24 is
provided with side flanges 34’ which serve to
Space the wheel Il from the rollers 35 and 36.
These rollers are provided with the bushings 37
and- 38, respectively, which are also rotatably
mounted on the shaft 30. The shaft 30 has end
portions-of reduced diameter which end portions
carry the operating links 28 and 29 and the wheel
axle connecting links 39 and 40. The ends of axle
30 are threaded and nuts 41 and 42 are provided
to hold the shaft assembly together. As is seen
from the dotted lines in Pigure 6 the shaft 30
is drilled to provide lubricating passageways to
the bearing surfaces between the shaft and the
wheel Il and rollers 35 and 35.

The annealing box supporting platform 9 is of
Inverted channel shape and extends longitudi-
nally over the side frame members 16 and 17 and
the wheels 11, 12, 13, 14 and 15, Longitudinally
extending bars 43 and 44 are secured to the un-
derside of the platform 9. Ag is seen in Figures
1, 4 and 5 these bars 43 and 44 are formed with
a plurality of inclined cam surfaces 46. These
cam surfaces 46 engage the rollers 35 and 36 at
each axle and it will thus be seen that the load
Imposed upon the platform 9 by the annealing
box 2 will be carried directly by the axles which
carry the wheels 11, 12, 13, 14 and 5 and no
bending moment or direct load will be imposed
upon the side frame members 16 and (7. The
ends of the platforms 8 and 10 nearest to the
driving motor 8 carry transverse pins 471 and
guide links 48 are pivoted at one end to the pins
41 and at their opposite ends to pins 49 which
are carried by suitable brackets 50 on the frame
20. These links 48 control the upward movement
of the platforms 8 and 10 causing all movement
of the platforms relative to the frame members
18, 17, 18 and 19 to be in & substantially vertical

The lower ends cof the links 28 and
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direction and without harmful horizontal com-
ponent.

As is best seen in Figures 6 and 7 the axle 30
of the wheel I is connected to the axle 65 of
the wheel 12 by the links 89 and 40 which are
disposed in suitable grooves 66 in the side frame
members. The axle 65 of wheel 12 and the axle
67 of wheel {3 are similarly linked together by the
connecting link 68. This link 68 is substantially
the same as link 39 but fits on axles 65 and 67
outside of the link 39 and is not disposed in a
groove in the side frame member as is link 39.
Link 88 which connects the axle 67 to the axle
of wheel 14 is exactly like the link 89 and is sim-
ilarly disposed in a groove or channel 70 in the
side frame member. The function of these wheel
axle connecting links is to cause all the wheels
and axles to move simultaneously with wheel ({
and its axle 30.

Brackets 51 are secured to the gear case 21
and are provided with bearings for the trans-
verse shaft 52. An upwardly extending operating
lever 53 is secured to the shaft 52 as are also
the short levers 54. These levers 54 are mounted
at the outer ends of the shaft 52 and are pivotally
connected to the vertical pins 55 which are sup-
ported and guided for vertical movement in suit-
able apertures in the brackets 51. It will be
seen from Figures 4 and 5 that movement of the
lever 83 to the right from the position shown in
Figure 4 into that shown in Figure 5 will move
the pins 55 downwardly. As is seen in Figure 1
a series of suitably spaced holes 55’ in the floor
of the building adjacent the track T permit the
entire furnace charging apparatus to be locked
in any one of a number of positions against move-
ment along the track. As will be seen from the
description of the operation of my apparatus it
is desirable to lock the side frame members of
my apparatus in order to insure the desired lift-
ing of the annealing box without horizontal
movement. ’

In Figure 1 there is also diagrammatically il-
lustrated a means for moving the charging mech-
anism and the annealing box into and out of the
furnace. Outwardly projecting studs 56 are
mounted on the sides of the gear box 21 and
sheaves §7 and 58 are mounted at or below the
floor level of the shop. When it is desired to
move the charging device into the furnace one
end of a cable is hooked to the stud 56 and the
cable is carried around the sheaves 57 and 58, as
shown in Figure 1. When the end of the cable

is connected to the regular overhead crane a pull.

on the.cable will move the furnace charging
mechanism into the furnace. In order to with-
draw the charging mechanism from the furnace
the cable 59 is connected directly from the stud
56 to the pulley 58 and an upward pull'on the end
of the cable will then pull the charging mecha-
nism out of the furnace. It will be understood by
those skilled in the art that other means, such as
a.rack set in the floor and a pinion driven by the
motor on the charging mechanism, may be pro-
vided to move the charging apparatus, together
with its load, into and out of the furnace.

The operation of my apparatus will now be de-
scribed. We may assume that the annealing box
has been heated in the annealing furnace for the
desired length of time and is ready for removal.
As shown in Figure 1 the charging apparatus has
been moved. into the furnace with the supporting
platforms 8 and 16 in thelr lowered positions in
which they clear the bottom of the base § of the
annealing box. Figure 4 also Mlustrates the parts
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of the charging device in this position. In order
to lift the annealing box vertically without lateral
movement and without danger to the box sup-
ports the operator starts the motor 8 which will
drive the screws 22 and 23 through the gear box
21 in directions to cause the traveling nuts 24 to
move to the right (Figures ¢ and 5) in their guide-
ways 25. This movement of the nuts 24 to the
right is transmitted through the links 29 to the
axles 30 of the wheels 1 and causes the bearing
blocks 31 to slide in the slots 33 from the posi-~
tiornL shown in Figure 4 into that shown in Figure
5. During this movement
right or towards the motor § the rollers 35 and 36
engage the cam surfaces 46 of the bars 43 and
44 and, due to the angle of the surfaces 46, causes
the supporting platforms 9 and 10 to be lifted
from the position shown in Figure 4 into that
shown in Figure 5. As the axles of the wheels
2, 13, 14 and 15 are all connected to edch other
and to axle 38 of wheels | i, each axle and its cam
rollers will be moved to exert.a lifting force on
the bars 43 and 44. Thus, the load is propetly
distributed and the platforms g and 10 main-
tained horizontal during their lifting and lower-
ing movements. During the lifting movement of
the supporting platforms the links 48 swing up-
wardly and prevent 1ateral movement of the plat-
forms of undesirable degree. During this oper-
ation the charging apparatus is locked against
movement on the track by means of the pins 55.
After the annealing box has been elevated in this
manner and lifted off of the box supports 4, 5
and 6, the entire charging apparatus, together
with the annealing box, is pulled out of the fur-
nace by the cable 59.

In order to deposit an annealing box in the fur-
nace the reverse of the above described operation
is carried out and the charging device, together
with the annealing box, is pulled into the furnace
with the platforms 9 and i0 in elevated position
and then the motor 8 is operating to move the
traveling nuts 24 from the position shown in Pig-
ure 5 to that shown in Figure 4 thus lowering the
platforms 9 and 10 without appreciable horizontal
movement and depositing the annealing box on
the supports in the furnace.

1t will be seen from the above description that
in my improved furnace charging mechanism the
load on the platforms 9 and {0 is transmitted
directly to the axles of the supporting wheels. In
the previously proposed apparatus of this type
with which I am familiar the load has been trans~
mitted from the platforms to the frame members
at points intermediate the wheels. Because of
the heavy loads handled this construction neces-
sitated extremely heavy gside frame members,
My arrangement eliminates the necessity of such
heavy construction and, as friction is reduced to
5 minimum by the provision of my inclined sur-
face and roller lifting arrangement, the entire
unit may be very readily handled and economi-
cally operated. By transmitting the load direct-
1y to the axles the weight of the entire structure
may be materially reduced. In addition to the
saving in first cost of the apparatus this is an im-
portant consideration in equipment of this type
pecause a single charging device is customarily
employed to handle the loading and unloading of
a number of annealing furnaces. The entire
charging unit is picked up by the crane and moved
from one furnace to another as required. My
Jight weight construction greatly facilitates the
handling of the apparatus and also resulfs in a
congiderable saving of time and power.

of ‘the axle 30 to the

3

Although I have described in considerable de-
tail the illustrated embodiment of my invention
it 'will be understood by those skilled in the art
that modifications and variations may be made
in the specific form herein shown and described
without departing from the spirit of my inven-
tion. I do not, therefore, wish to be limited to
the exact apparatus described herein but claim as
my invention all embodiments thereof coming
within the scope of the appended claims.

I claim:

1. In combination in a furnace charging ma-
chine, a frame, a wheel mounted on an axle sup-
ported by said frame, a caln roller carried by said
axle, a load supporting platform disposed over
said axle, wheel and roller, a cam member se-
cured to said platform, said cam member being
supported on said roller and having an inclined
surface adapted to engage said roller, means car-
ried by said frame for moving said axle and roller
relative to said frame and to said inclined surface
whereby said platform may be raised and lowered.

9. In combination in a furnace charger, a
frame having a slot, a wheel mounted on an axle
supported by said frame for movement in said
slot, a cam roller carried by said axle adjacent
said wheel, a load supporting platform disposed
over said axle, wheel and roller, and having an
inclined surface adapted to engage said roller,
means carried by said frame for moving said
axle and roller in said slot relative to said in-
clined surface and means for guiding said plat-
form whereby the movement thereof due to said
relative movement of the roller and-inclined sur-
face will be substantially vertical.

3. A furnace charging machine including a

frame having spaced slotted side members, a plu-
rality of wheels disposed between said parallel
side members, each wheel being mounted on a
separate axle and each axle being supported in
slots in said side members and adapted to be
moved in said slots, a load carrying platform dis-
posed above said wheels, said platform having a
plurality of inclined surfaces associated there-
with, said inclined surfaces being positioned to
engage roller surfaces carried by said axles,
means for restraining said platform against sub-
stantial horizontal movement relative to said
frame and means for moving said axles in said

slots whereby said roller surfaces and sald in- 5

clined surfaces will coact to lift and lower said
platform.

4. Tn a charging machine of the class described,
a wheel mounted on an axle, a load carrying plat-
form, an inclined surface carried by said plat-
form, a roller surface carried by said axle, said
inclined surface being positioned to rest on said
roller surface whereby the load on said platform
will be transmitted directly to said axle and
wheel, and means for moving said axle and roller
surface in a horizontal direction while restrain-
ing said platform and inclined surface from sub-
stantial horizontal movement. :

5. A furnace charging machine adapted to be
moved along a track, said machine including a
frame having spaced slotted side members, wheels
mounted on axles having bearing blocks slidably
disposed in the slots in said side members, links
connecting said axles for simultaneous movement
in said slots, roller cam surfaces carried by said
axles, a load carrying platform having cam sur-
faces, said cam surfaces of said platform having
inclined portions, means for moving said axles
and roller cam surfaces in said slots in said
frame, and means for anchoring said platform
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against movement relative to said frame except

in a substantially vertical direction.
6. A furnace charging machine adapted to be

moved along a track, said machine including a -

frame having spaced slotted side members, wheels
mounted-on axles having bearing blocks slidably

disposed in the slots in said side members, links :

connecting said axles for simultaneous movement
in said slots, roller cam surfaces carried by said
axles, a load carrying platformi having cam sur-
faces adapted to rest on and be supported by said
roller cam surfaces, said cam surfaces of said
platform having inclined portions, means carried
by said frame for moving said axles and-roller

“cam surfaces in said slots in said frame, and

means for anchoring said platform against move-
ment relative to said frame except in a substan-
tially vertical direction. B

7. A furnace charging machine adapted to be

:moved along a track, said machine including a
~ frame having spaced slotied side members, wheels

mounted on axles having bearing blocks slidably
disposed in the slots in said side members, links
connecting said axles for simultaneous movement

2,019,102

in said slots, roller cam surfaces carried bysaid ax-
les, a load carrying platform having cam surfaces

adapted to rest on and be supported by said roller

cam surfaces, said cam surfaces of said platform
having inclined portions, means carried by said

frame for moving said axles and roller cam sur--

faces in said slots in said- frame, means for an-
choring said platform against movement relative
to said frame except in a substantially vertical di-
rection, and means for anchoring the charging
machine against movement along said track.
8. In  combination in a furnace charger, a
frame having a slot, an axle supported by said
frame for movement in said slot, a wheel mounted
on said axle, a cam roller carried by said axle; a
load supporting platform disposed above said axle

10

and having an inclined surface adapted to en- .

gage said roller, means carried by said frame for
moving said. axle and roller in said slot relative

to said inclined surface and means for guiding 20

said platform whereby the movement thereof due

to said relative movement of the roller .and in-

clined surface will be substantially vertical.
CLARENCE L. TAYLOR.



