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8 Claims. (C. 214-8) 

This invention relates to the handling and storing of 
plates, and more particularly to essentially flat plates with 
a hole therein of about the same size. 

Plates of various kinds are used commercially in a 
wide variety of operations and processes. In such op 
erations the plates are often used over and over again. 
When not in use they must be stored; therefore, handling 
of the plates to and from the storage area presents an 
operation which must be accomplished with safety and 
facility. to avoid injury, maintain production, and avoid 
extra costS. 
Some of the plates used commercially have a hole there 

in of about the same size which is either required for 
the use to which the plates are put or is put in the plates 
to aid handling. Convector plates used in the heat treat 
ment of steel strip coils are representative of such plates 
and are shown and described fully in United States Patent 
No. 2,607,577, issued August 19, 1952. Since such plates 
are essentially flat they have been stored and handled 
in stacks, one plate upon another. A handling device 
having a shaft which is of a size slightly smaller than 
the hole in the plates has been used to transport the 
plates from the storage area to the place of use and 
back again by inserting the shaft through the hole of one 
or more of the plates and holding them in place by suit 
able trip means and controls. Individual plates or stacks 
thereof may be handled by the device in this way. 

For the handling device to function properly, the plates 
must be stored with the holes axially aligned continuously 
so that the shaft of the handling device may be inserted 
without obstruction. Since the holes must not be ob 
structed, the plates have been stored conventionally with 
pickets around the perimeter to hold them in place. This 
method of storing plates, and particularly convector 
plates, has never been entirely satisfactory because the 
plate holes were seldom properly aligned. With con 
vector plates the problem has been even more pronounced 
since the outside diameter of the plates varies consider 
ably from others of the same kind due to the wide tem 
perature ranges to which they are subjected during heat 
treating operations and also warpage that results there 
from. 

According to the present invention there are provided 
novel methods and apparatus for storing and handling 
flat plates with a hole therein of substantially the same 
size, and particularly convector plates, which keeps the 
holes aligned at all times that the plates are stored in a 
stack. 
The method broadly comprises arranging a column of 

a size slightly below the size of the hole in the plates 
for reciprocal axial movement, picking up a group of 
such plates on a plate handling device having. a shaft 
which projects into the hole in the plates, aligning the 
column and shaft on a common axis, moving the column 
and shaft synchronously until the plates on the shaft come 
to a storing station, releasing the plates from the shaft, 
and substantially synchronously moving the shaft out 
of, and the column into, the hole in the stack of plates. 
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The apparatus provided by this invention, and which 

may be used in this method, comprises broadly a column, 
a storage station which can support a stack of plates hav 
ing a hole through which the column can pass, and 
means for effecting reciprocal axial movement of the col 
umn top from about the base of the storage station 
through the hole of...at least the plates stored at the stor 
age station, said means being responsive to a plate 
handling device having a plate holding shaft so that syn 
chronous reciprocal movement, in one direction at a 
time, of the column and shaft in the aligned plate holes 
is effected. 
The invention will now be described in conjunction 

with the attached drawings, in which: 
Fig. 1 is a plan view of a representative convector 

plate; - 
Fig. 2 is an elevational view showing convector plates 

positioned for use in heat treating a coil of steel strip; 
Fig. 3 shows a plate pick-up and conveying device 

holding a stack of plates; 
Fig. 4 is an elevation in section of the apparatus of 

this invention taken at line 4-4 of Fig. 5; 
Fig. 5 is a sectional view of Fig. 4 taken at line 5-5; 

and 
Fig. 6 is a combination of Figs. 3 and 4 showing th 

cooperative arrangement of the apparatus at one stage of 
the plate handling operation. - 

In the drawings the same numbershall be used in all 
-views for the same elements unless indicated: otherwise. 
A convector plate 10 is shown in Fig. 1 to have outer 

ring 11 (about 6 feet in diameter) and inner ring 12 
(about 16 to 24' diameter), both of which rings: are 
connected by convolute strips 13 of the same general 
configuration. The space between adjacent strips 13 is 
open to permit flow of hot gas. Ring 12 defines hole:14. 

In Fig. 2 there is shown the heat treating furnace base 
20, convector plate 10 (which may be omitted, if de 
sired), steel coil 21 on top of the convector plate, and 
another convector plate on top of the coil. This is re 
peated until there are about 4 or 5 coils in a stack with 
a convector plate between adjacent coils. The furnace 
top or cover, not shown, is placed over a series of such 
Stacks. of coils and hot, gas circulated through the 'stack 
by fan 22 and the aid of the convector, plates. The coil 
hole 23 is generally about the size of, or larger than, the 
convector hole 14. 

A. convector plate handling device. 32 of a type often 
in prior art use is shown in Fig. 3. This has shaft:30 
holding a stack of convector plates;10. A trip means 31 
projects under the lowermost plate to keep the stack 
of plates: from sliding off. To pick up plates the device 

I is moved, and is indicated in the assembly of Fig. 2, 
and then lowered; until shaft 30 extends into convector 
hole 14 and coil hole 23 sufficiently far to have trip 
means 31 engage the convector plate. While this is tak 
ing place, whatever convector plates are already on shaft 
31 are momentarily supported on the convector plate and 
coil of Fig. 2. 
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To", store the stack of plates conveyed by the pick-up 
device 32 so that the holes will be maintained-aligned 
for subsequent rehandling by the pick-up device, the 
plates are conveyed to a storage station, as shown in Fig. 
'4, which is: provided with column-4i arranged for syn 
chronous reciprocal movement: up and down in relation 
to the pick-up-shaft-31. The column is shown to be round 
and to have a diameter slightly...less-than the hole.in the 
convector,plates. - 

- Column 41 moves up and down guided by bushings 42 
mounted in an elongated square shaped well-box-43 of 
metal plate which has flanges 44 at the top which rest 
on the edge of a pit hole, generally in a floor 45. The 
edge of the pit hole may be reinforced as by flanges 46. 
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Upward movement of the column, which is a hollow 
shell, is effected by weights 47 suspended by cables 48 
which run over pulleys. 49 and are attached near the 
bottom of the column or at some other location thereon. 
Generally, the length of the cables is adjusted so that 
upward movement of the column stops when the weights 
come to rest on the pit bottom 62. The sum of the 
weights is made significantly greater than the weight of 
the column. To cushion the column at its lower most 
point of movement plate 50 is provided at the bottom of 
the well box 43 supported by springs 51. A heavy pro 
tecting plate 52 is provided on top of the floor on which 
the stack of convector plates can rest at the storage 
station. Plate 52 has a round hole and covers the pit 
and well box but lets the column project through. 

Synchronous movement of the shaft of the convector 
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plate handling device and the column is achieved in its 
simplest manner by aligning the shaft and column, bring 
ing the shaft nose 60 into engaging contact with column 
cup 61 and pushing the handling device 32 downwards 
such as by force of gravity. Doward movement is con 
tinued until the stack of convector plates A held by the 
handling device rest on stack B in the storage area as 
shown in Fig. 6. The column 41 is seen in this figure 
to have moved downwards and the weights 47 upwards. 
After the convector plates have been released from the 
shaft 30, the handling device is moved upwards and sub 
stantially immediately therewith the column 41 threads 
its way upwards through the holes of the convector plates 
thereby keeping them in line constantly. The column 
will continue upward movement until it is in its most 
extended position. 
To pick up one or more of the convector plates from 

the storage rack, the handling device is aligned in contact 
with the column, the shaft and column moved downwards 
synchronously, by gravity or other means, until the shaft 
has penetrated sufficiently far to engage the number of 
plates which it is desired to remove. 
Movement of the column downwards is obviously ar 

ranged so that the bottom most plate on the rack can 
be removed by the handling device. 
Various changes and modifications of the invention can 

be made and, to the extent that such variations incorporate 
the spirit of this invention, they are intended to be in 
cluded within the scope of the appended claims. 
What is claimed is: 
1. The method of storing and handling similar flat 

plates with a hole therein which comprises arranging a 
column of a size slightly below the size of the hole for 
reciprocal axial movement, picking up a group of such 
plates on a plate handling device having a shaft which 
projects into the hole in the plates, aligning the column 

".. and shaft on a common axis, moving the column and shaft 
synchronously until the plates on the shaft come to a 
storing station, releasing the plates from the shaft, and 
substantially synchronously moving the shaft out of, and 
the column into, the hole in the stack of plates. 

2. The method of storing and handling similar flat 
plates with a hole therein which comprises arranging a 
column of a size slightly below the size of the hole in 
substantially vertical position with means for reciprocal 
movement of the column up-and-down, picking up a 
group of such plates on a plate handling device having a 
shaft which projects into the hole of the plates, aligning 
the column top and shaft bottom in contact with each 
other on a common axis, moving the column and shaft 
downwards synchronously until the plates on the shaft 
reach a resting place, releasing the plates from the shaft, 
and substantially synchronously moving the column and 
shaft upwards until the column at least projects through 
the plates at rest. 
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3. The method of storing and handling similar flat 

plates with a hole therein which comprises arranging a 
column of a size slightly below the size of the hole in 
substantially vertical position with means for reciprocal 
Imovement of the column up-and-down, picking up a group 
of such plates on a plate handling device having a shaft 
which projects into the hole of the plates, aligning the 
column top and shaft bottom in contact with each other 
on a common axis, maintaining said alignment and con 
tact while moving the column and shaft downwards syn 
chronously until the plates on the shaft reach a resting 
place, releasing the plates from the shaft, substantially 
synchronously moving the column and shaft upwards 
until the pick-up device is moved to a different position 
and the column at least projects through the plates at 
rest, bringing the pick-up device back so that the shaft 
is again in alignment and contact with the column, moving 
the shaft and column downwards synchronously so that 
the shaft enters the hole of at least some of the plates 
at rest, gripping the plates on the shaft, moving the shaft 
and plates held thereon to a different position while 
the column returns to an upward position projected into 
any remaining plates left at rest. 

4. The method of storing and handling similar flat 
convector plates having a circular hole therein which 
comprises arranging a circular column of a size slightly 
below the size of the hole in substantially vertical position 
with means for reciprocal movement of the column up 
and-down, picking up a group of Such plates on a plate 
handling device having a circular shaft which projects 
into the hole of the plates, aligning the column top and 
shaft bottom in contact with each other on a common 
axis, moving the column and shaft downwards syn 
chronously until the plates on the shaft reach a resting 
place, releasing the plates from the shaft, and substan 
tially synchronously moving the column and shaft up 
wards until the column at least projects through the plates 
at rest. 

5. Apparatus comprising a column, a storage station 
which can support a stack of plates which have a hole 
slightly larger than the column, and means for effecting 
reciprocal axial movement of the column top from about 
the base of the storage station to an extended distance 
from said base, said means being responsive to a plate 
handling device having a plate holding shaft so that syn 
chronous reciprocal movement, in one direction at a time, 
of the column and shaft is effected. 
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6. The apparatus of claim 5 in which the base of the 
storage area is at floor level and the column moves ver 
tically up-and-down guided in a well box below floor 
level. 

7. The apparatus of claim 5 in which the column top 
has means engageable with the handling device shaft end 
to maintain axial alignment thereof. 

8. Apparatus comprising a column, a storage station 
base which can support a stack of plates which have a hole 
slightly larger than the column, a well box below the 
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storage station base capable of receiving the column in 
vertical guided position, and counterweight means for 
normally maintaining the column in an extended position 
projecting upward through the storage station base, said 
column being responsive to downward movement by 
downward pressure on the column. 
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