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§ Claims.

This invention relates to an annealing plant
and provides an improved apparatus for han-
dling the material to be treated, whereby econo-

- mies in mill space and manufacturing cost may
5 be realized.

Annealing plants, as usually constructed here-
tofore, have comprised a plurality of annealing
furnaces disposed side by side, and a plurality
of loading and cooling stations also arranged
side by side and in line with the furnaces. A
transfer car movable along the ends of the fur-
naces and the loading and cooling stations has
been employed to move loaded annealing boxes
to and from the latter. The car is provided with
& truck movable transversely thereof toward one
side only, viz., that on which the loading sta-
tions and furnaces are located. The driving mo-
tor of the truck is located on the opposite side of
the car, in the path of movement of the truek,
limiting movement thereof away from the load-
ing stations and furnaces, and preventing the
handling of boxes on the side.of the path of the
car opposite that on which the loading stations
and furnaces are disposed. This arrangement
has required an unobstructed floor space of con-
slderable extent. A further objection to the ar~
rangement is that, as a practical matter, the
sanding and desanding of the annealing boxes,
prior to the introduction thereof into and after
their removal from the furnaces, necessarily has
to be conducted at the loading and cooling sta-
tions, with the result that it is difficult or im-
rossible to prevent the sand from being acci-
dentally scattered over the material.

I have invented an apparatus and method for
annealing which overcomes the aforementioned
objections to the previous practice. In accord-
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ance with my invention, I arrange the annealing

furnaces on one side of the path of a transfer
car, and the loading and cooling stations on the
other side. I provide a transfer car having a
truck including bearing members movable there-
across and capable of running onto a loading
station, picking up annealing boxes thereon and,
45 after moving back onto the car and being prop-

- erly alined with a furnace, running into the lat-
ter to dispose its load on suitable supports there-
in. The loading stations and furnaces have
channels for receiving the bearing members, on
movement thereof to pick up or deposit a load.
After picking up the boxes and before depositing
them in the furnace, however, I operate the
transfer car to move them to a point remote
from the loading and cooling stations for sand-
#8 ing. 'The boxes are likewise desanded at the
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same point after removal from the furnace. I
mount the car and truck drives out of the path
of movement of the truck to permit movement
thereof onto a loading station at one side of the
car as well as into a furnace on the other side.
Further objects and advantages of the invention
will become apparent in the course of the fol-
lowing detailed description thereof, referring to
the accompanying drawings illustrating a present
preferred embodiment. In the drawings,

Fig. 1 is a diagrammadtic plan view of an an-
nealing or other heat-treating plant in accord-
ance with my invention, parts belng shown in
horizontal section;

Fig. 2 is a sectional view to enlarged scale
taken along the line YXI—II of Fig. 1;

Pig. 3 is a plan view, partly broken away, with
parts omitted and parts in sectlon, of the trans-
fer car of my invention;

Fig. 4 is a sectional view a.long the line IV—IV
of Fig. 3;
 Fig. 5 is a sectional view through the car taken
along the line V—V of Fig. 3;

Fig. 6 is a partirl sectional view taken along
the line VI—VI of Fig. 4;

PFig. 7 is a partial sectional view to somewhat
enlarged scale, taken along the line VII—VII of
Fig. 3; and

Fig. 8 is a sectional view, largely diagrammatic,
taken along the line VIII—VIII of Pig. 2.

The annealing plant shown in Fig. 1 comprises
a plurality of annealing furnaces {0 arranged
side by side in groups {1 on one side of the path
of a transfer car 2. The path of movement of
the car is defined by a track 13 over which the
car travels. On the opposite side of the track
from the furnaces, a plurality of loading and
cooling stations f4 are arranged. Sanding and
desanding stations 18 are located on the same
side of the track as the furnaces, but spaced
along the track therefrom. In accordance with
the invention, annealing bases or bottoms are
disposed at the stations 14 and a charge of
sheets, for example, is deposited on each bottom.
An annealing box is then placed over each
charge. The car §2 has a pair of trucks (2a mov-
able thereacross and onto the stations (4 under
the annealing bottoms. The loading stations
and furnaces have channels i2b for receiving
the supporting members of the truck. The de-
tails of the car and truck will be described short-
ly. The truck is provided with lifting means

" whereby the boxes can be picked up from the
loading stations, The {ruck then moves back
onto the car 12, and the latter carries the boxes gg
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to one of the sanding stations 1§ remote from
the loading stations, where the joints between
the boxes and bottoms are closed by sand seals
in the usual manner. The boxes are deposited
at the sanding station by running the truck
thereonto and lowering it so that the boxes rest
on suitable supports at the sanding station. The
car then picks up the boxes again and moves
them into alinement with one of the furnaces (9,
and the truck runs into the furnace to deposit
the boxes therein. After the annealing operation
has been completed, the boxes are removed to
one of the stations 14 where they are permitted to
cool. When cooled, the boxes are taken to the
desanding station for the removal of the sand
seal, The boxes are then returned to one of the
stations {4 for removal of the box and the an-
nealed charge. The entire cycle is then repeated.

The construction of the car 12 which adapts it
for handling boxes in the manner above described

~ will now be explained in detail with reference
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particularly to Pigs. 2 through 8. The car {2 in-
cludes & frame composed of four H-beams {6
arranged in pairs, as shown in Figs. 3 and 5,
extending transversely of the track (3.

resting on the flanges of the beams (8 and inter-
rupted by the webs thereof. Bearing yokes {8
are secured by the webs of the outside beams 8
in alinement with the outer beams 1T for sup-
porting shafts on which track wheels (8 are
journaled. The wheel shafts at one end of the

. car are extended to receive driving gears 28. Mo-

tors 21 carried on a base 22 supported on the ad-
jacent transverse beam 1§ are coupled together
and drive the gears 20 through reduction gears 23
and pinions 24, Operation of the motors thus
causes the car to move along the track 3.

A truck (2a (Figs. 4 and 5) is movable across
the car §2 and comprises rack bars 26 and. 27,
having rollers 28 shrunk on shafts 28 extending
therethrough, and bearing members 30 resting on
discs 31 shrunk on the shafts 29. Means to be de-
scribed shortly are provided for actuating the
rack bars 26 and 21 in unison back and forth
across the car {2. The rollers 28 run on grooved
tracks 32 carried on the upper flanges of the
beams 6. The bearing members 38 have de-
pending flanges 33 shaped as shown in PFig. 4
with inclined surfaces 34 terminating in valleys
38. Since the flanges 33 rest on the discs 31 as
shown in Pig. 6, it is evident that movement of the
rack bars relative to the bearing members will
cause vertical movement of the latter., It is this
movement which enables the truck to pick up an-
nealing boxes, such as those shown at 36 in Fig.
2, and set them down either in one of the fur-
naces 10 or on one of the loading and cooling sta-
tions 14. The furnaces are provided with rails 37
similar to the rails 32. -The car rails, of course,
are properly alined with the rails in the furnace
or on the loading station before movement of the
truck. Supporting balls 38 are disposed in the
furnaces In grooves 39. The balls receive the
boxes as the bearing members 30 are lowered.
The cooling stations 14 are provided with rails
similar to those in the furnace, whereby the truck
can travel under loaded boxes at the loading sta-
tions. The loading and cooling stations are pro-
vided with supporting rails to receive the boxes
on lowering of the bearing members 30.

Bhafts 40 are journaled in bearings seated on
the transverse beams 16, the bearings being shown
at 41, Pinions 42 on the shafts 40 mesh with rack

These .
beams are connected by longitudinal beams T .
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teeth formed on the bottoms of the bars 28, 27.
The latter are long enough to mesh simulta-
neously with the pinions 42 at opposite sides of
the car, so that each rack bar is always in mésh
with at least one pinion. The pinifons 42 are
driven in unison by motors 43 coupled to each
other, through reduction gearing 44 and bevel
gearing 45 to pinion shafts 4§. Pinions 47 on the
shafts 48 mesh with the gears 48 on intermediate
shafts 49, Pinions 88 on the shafts 49 mesh with
gears §0 on the shafts 40. By appropriately con-
trolling the motors 43, the truck {2a may be
caused to travel back and forth across the car,
onto the loading stations or into the furnaces.
The motors 21 and 43 and their associated driving
mechanisms are located below the plane of the
members 30 in their lower positions, to provide
clearance for the boxes.

Side wheels 5! journaled on vertical shafts 52
cooperate with rails 83 to withstand lateral thrust
to which the car is subject in operation of the
truck back and forth thereacross.

. The bearing members 30 are raised and lowered
by locking them relative to the car frame and
actuating the rack bars so as to move the rollers
28 and the discs 31 relative to the bearing mem-
bers, causing vertical movement thereof, When
the discs have ridden up the inclined surfaces 34
and rest in the valleys 35, the members 30 are
maintained in raised position until reverse move-
ment of the rack bars relative thereto. As the
discs 31 are rotatable on the shafts 28, there is no
tendency for rotation of the rollers 28 to cause
shifting of the members 38 on the discs 31.

The means for locking the bearing members
relative to the car frame are illustrated in Figs. 3,
5 and 7. The bearing members are provided
with pockets 54 adjacent their ends adapted to
receive locking lugs 55 carried on shafts 56. The
shafts 56 are journaled in castings 5§71 providing
bearings for the shafts 40 and 46. The tops of
these castings are grooved to form a continuation
of the rails 32. Levers 58 are formed integral with
the lugs B5 and collapsible linkages 58, 68 are
provided for swinging the levers and the locking
Iugs to the dotted line position in Fig. 7. Fluid-
pressure cylinders 81 are pivoted between bearing
plates 62 and are provided with pistons pivoted to
the linkage for collapsing them when it is desired
to withdraw the lugs §5. It will be understood
that the lugs 55 are adapted to enter the pockets
54 at both ends of the bearing members, because
it is necessary to move the latter vertically when
extended onto the loading stations or into the
furnaces, as well as when the truck is centered
relative to the car. :

The operation of the apparatus is as follows:

If it is assumed that the truck is cenfered on
the car with the bearing members in their lower
position and that loaded boxes on the loading
stations await transfer to the sanding stations
and thence to the furnaces, it is only necessary to
withdraw the lugs 55 and operate the motors 43 to
cause traversing movement of the bearing mem-
bers onto a loading station with which the car
has been alined. The lugs 55 at the right-hand
end of the car are then advanced into the pockets
formed in the left-hand ends of the bearing mem-
bers, and the motors 43 are again operated to shift
the rack bars to cause upward movement of the
bearing members 30. The loaded boxes are thus
picked up off their supporting rails, as shown in
Fig. 2, The locking lugs are then withdrawn and
the truck retracted onto the car. The car may
then be moved along the track I3 to one of the
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sanding stations 1§ and the boxes deposited
thereon by a reversal of the procedure just de-
scribed, When properly sanded, the boxes may
be picked up and placed in one of the furnaces in
a similar manner, and thereafter removed there-
from, cooled on one of the stations (4, desanded
at one of the stations I8, and then unloaded at
one of the stations 14.

By sanding and desanding the boxes at a sta-
tion I8 remote from the loading and unloading
stations 14, possible injury to the material by
the accidental deposit of sand thereon is avoided.

. The annealed material is thus of higher quality
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than that produced by the method previously
practiced, and this fully justifies the extra move-

- ment of the material despite the great weight of

the loaded hoxes.

It will be apparent from the foregoing descrip-
tion that the invention provides an improved
method and apparatus for handling material to
be annealed or subjected to any other similar
operation. The arrangement of the furnaces on
one side of the track which the transfer car
traverses, with the loading and cooling stations
on the other side, reduces the extended floor
space necessary for a plant arranged in the man-
ner previously followed. The transfer car hav-
ing its truck arranged for traversing the move-
ment in both directions and toward opposite
sides of the track 13 is well adapted to the han-
dling of material through the cycle described.

Since the transfer car is capable of picking up
and depositing boxes on both sides of the track
on-which the car travels, the loading and cooling
stations, the sanding stations and the furnaces
may be disposed in a wide variety of arrange-
ments, on either or both sides of the track, lend-
ing great flexibility to the layout of an annealing
plant.

Although I have illustrated and described here-
in a preferred embodiment and practice of the
invention, changes therein may be made without
departing from the spirit of the invention or the
scope of the appended claims.

I claim:

1. A charging car comprising a wheeled frame
adapted to travel along spaced rails, tracks dis-
posed in spaced parallel relation on said frame
transversely of said rails, trucks movable along
said tracks, each of sald trucks including an
elongated bearing member extending along said
tracks and having inclined lower surfaces, a rack
bar provided with rollers traveling on said tracks
and discs engaging said surfaces, pinion shafts
journaled near each side of said car having pin-

ions thereon meshing with said rack bars, where-

by said trucks may be run out to either side of
said car onto tracks in alignment with those be-
fore mentioned, power means for driving said
shafts mounted on said frame below the level of
sald members and offset therefrom, and locking
means pivoted on said frame for engagement
with said bearing members to hold them against
longitudinal movement while said rack bars are
moved thereunder to raise or lower said bearing
members by movement of said inclined surfaces.

2. A charging car comprising a wheeled frame
adapted to travel along spaced rails, tracks dis-
posed in spaced parallel relation on said frame
transversely of sald rails, trucks movable along
said tracks, each of said trucks including an
elongated bearing member extending along said
tracks and having inclined lower surfaces, a rack
bar provided with rollers traveling on said tracks
and discs engaging said surfaces, pinion shafts

3

- journaled near each side of sald car having pin-

ions thereon meshing with said rack bars, where-
alignment with those be-

"fore mentioned, power nieans for driving said

shafts mounted on said frame below the level of

. sald members and offset therefrom, locking lugs

pivoted on said frame, and pockets at each end
of said bearing members adapted to receive said
lugs for preventing longitudinal movement of
sald members whether they are in extended or
retracted position, while said rack bars are moved

" thereunder to raise or lower said bearing mem-

bers by means of sald inclined surfaces.

3. An annealing plant comprising a car track,
& charging car movable along the track, the car
having & transverse track thereon, & truck mov-
able on the transverse track to a position on
either side of the car track, as desired, annealing
boxes, charging stations alongside -the track
where the annealing boxes may be fllled or
emptied, truck tracks at the charging stations
extending transversely of the car track, anneal-
ing furnaces alongside the track on the side op-
posite the charging stations, the tfurnaces being
adapted to receive charged annealing boxes, truck
tracks in the furnaces extending transversely
of the car track, means for moving the car to
desired positions facing a charging station or a
furnace with the transverse track on the car in
alignment with the truck track thereat, whereby
the truck may be moved from the transverse
track onto the truck track or vice versa, means
for supporting annealing boxes at the charging
stations and at the furnaces so that the truck
may travel on the truck tracks to positions to

engage the annealing boxes, lfting mechanism

on the truck adapted to engage and lift annealing
boxes from said supporting means, means for actu-
ating the lift mechanism so0 as to raise an an-
nealing box and thus movably support it on the
truck tracks, and means for moving the fruck
from a position on the truck tracks to a position
on the transverse track on the charging car and
thence to a position on another truck track.

4. An annealing plant comprising a car track,
a charging car movable along the track, the car
having a transverse track thereon, a truck mov-

_ able on the transverse track, annealing boxes,

charging stations alongside the track where the
annealing boxes may be fllled or emptied, truck
tracks at the charging stations extending trans-
versely of the car track, annealing furnaces
alongside the track on. the side opposite the
charging station adapted to receive charged an-
nealing boxes, truck tracks in the furnaces ex-
tending transversely of the car track, means for
moving the car to desired positions facing a
charging station or a furnace with the transverse
track on the car in alignment with the truck
track thereat, whereby the truck may be moved
from the transverse track onto the truck track

or vice versa, means for supporting annealing

boxes at the charging stations and at the fur-
naces so0 that the truck may travel on the truck
tracks to positions to engage the annealing boxes,

10
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lifting ‘mechanism on the truck adapted to en- °

gage and lift annealing hoxes from sald support-

" ing means, means for actuating the lift mecha-

nism so as to raise an annealing box and thus
movably support it on the truck tracks, and
‘means for moving the truck from a position on
the truck tracks to a position on the transverse
track on the charging car at either side of the

7
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in the dlrection of travel of the carriage, and
means for locking the support against move-
ment in the direction of travel of the carriage
while permitting vertical movement of the sup-

port, whereby the support when not locked may g

be moved back and forth with the carriage, and
when locked may be moved vertically upon lim-
ited movement of the carriage.
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