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COOING BED 

Application filed September 8, 1926. Serial No. 134,277. 

The present invention relates to cooling 
beds for hot metal bars and particularly to 
cooling beds for spring flats. 

Cooling beds of various types are now colm 
5 monly used at steel plants for the purpose of 
receiving the hot bars which come directly 
from the rolling mill and holding them until 
sufficiently cooled to be passed on to other ap 
paratus, such as shears, to be further fabri 

10 cated. The bars are received from the mill 
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in rapid succession, are passed on to the cool 
ing bed in the order in which they are re 
ceived, and passed from the cooling bed in 
the same order, remaining on the bed for the 
purpose of pack annealing when so required 
and for the time needed to insure that they 
are sufficiently cooled to be easily handled in 
the next operation to which they are to be 
subjected. Means is provided for gradually 
moving the bars across the bed, the bars lying 
parallel to each other with their axes at right 
angles to the direction of movement, in order 
that a bed of relatively Small size may ac 
commodate a large number of bars. 

Inasmuch as any particular rolling mill 
may be adapted to roll spring flats, rounds, 
square, rectangular and miscellaneous Sec 
tions, the cooling bed associated therewith 
should, to be generally useful, be capable of 
handling all such types of bars. Further 
more, it is customary to design cooling beds 
in such manner that bars passing over the 
same will be “pack anmealed,' that is, an 
nealed by slow cooling when in pack forma 
tion, the rapidity of cooling being greatly 
decreased because of the close contact of each 
bar with adjacent bars. 
The general purpose of my invention is to 

provide a cooling bed of the type outlined 
above, capable of handling and effecting the 
annealing of all types of bars, and having a 
number of inproved features of design and 
arrangement of the conventional elements, 
as well as numerous new elements and combi 
nations thereof. Provision is made for 
handling flat or square bars in two successive. 
stages, in the first of which each is moved with 
a step by step motion across a section of the 
bed in close contact with bars on both sides 
thereof, thereby promoting slow and uniform 

cooling of the bars throughout, insuring ulti 
late uniform hardness and decreasing their 
telldency to Warp as well as decreasing their 
tendency to scale, because of the exclusion of 
air from between them. In the second stage 
the bars are passed across a section of the bed 
in open formation, either singly or in Small 
groups so that they cool more rapidly. 
While the cooling bed according to the 

present invention is adapted to handle bars of 
any forni, whether or not the bars are of such 
a character as to require annealing, it is par 
ticularly adapted to "pack anneal' spring 
flats. Spring flats because of their thinness 
do not stand on edge without lateral sup 
port. Heretofore the beds used for pack 
ailinealing spring flats have been usually of 
the type shown in the patent to George, No. 
863,841, the bed comprising a number of paral 
lel notched bars arranged in two sets, a sta 
tionary set and an oscillating set. The spring 
flats as they come from the mill are disposed 
in stacks in the first groove formed by aligned 
notches formed in the stationary bars, rest 
ing in inclined positions against the sides of 
the notches, and are successively moved from 
notch to notch of the stationary set by the op 
eration of the oscillating set, being cooled in 
their step-by-step progress over the bed. 
Beds of this type, of course, have all the dus 
advantages pointed out above, viz., they oc 
cupy a considerable space; the packs are nec 
essarily of small size and therefore the rates 
of cooling of the individual bars are non 
uniform, with the result that the bars are 
found to vary in hardness when completely 
cooled. Again, when cooling beds of this type 
are employed, the hot ductile bars are inter 
mittently carried entirely on moving parts 
and consequently are apt to be bent, so that 
when finally discharged in relatively cool con 
dition they are not truly straight. The pres 
ent invention, on the other hand, provides a 
cooling bed on which spring flats may be pack 
annealed in a single continuous pack of rela 
tively large size resting on a fixed bed of 
relatively small area. 
Each section of the bed is provided with 

automatic means for effecting the movement 
of the bars thereacross in the manner stated, 
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the construction of which means will be here 
inafter exactly described. The novel auto 
matic means associated with the first, or pack 
annealing, section is furthermore capable of 
adjustment so as to be adapted to require 
ments in handling round as well as flat bars. 
In the case of rounds, slow cooling is not 

so essential as in the case of certain flats (flats 
for springs), but due to their shape they are 
more apt to sagif allowed to come to rest when supported at spaced points. To meet this 
difference in requirements, the first section, 
having a bed of skid bars, is adjustable to per: 
mit round bars to roll by gravity over this 
section (which motion is useful in straight 
ening a round bar sufficiently hot to be plit 
able), onto the second section, having a bed 
of grate bars, which form a practically con 
tinuous floor for the hot round bars to rest 
on while cooling. 
The invention may have various embodi 

ments without departing from its spirit and 
scope and in the accompanying drawings one 
such embodiment is fully illustrated by way 
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of example. Y 
In the drawings: 
Figure 1 is a top plan view of my improved 

cooling bed; 
Figure 2 is a side view of the same, partly 

in section and partly in elevation; 
Figure 3 is a section on line 3-3 of Fig. 

1, the various parts being shown on a larger 
scale: 

Figures 4 and 5 are views similar to Fig. 3 but showing the various operating parts in 
different positions; O 

Figures 6 and 7 are views similar to Fig 
ures 4 and 5, but showing the bar feeding 
mechanism modified or adjusted to handle 
round, instead of flat, bars; 8 Figures 8 and 9 are enlarged side elevations 
of a portion of the apparatus, the operating 
parts being illustrated in different positions; 
and 

Figure 10 is a detailed view of the mech 
anism for moving the bars onto the cooling 
bed. 
The cooling bed comprises two main por 

tions, the first or primary portion upon which 
the pack annealing of spring flats and bars of 
rectangular section is carried out being in 
dicated generally at A, and the secondary 
portion across which the bars are advanced 

55 
singly or in small groups being indicated gen 
erally at B. In addition, means is provided, 
indicated generally at 10, for automatically 
moving the bars sideways onto the primary 
section A as they are received from the roll 
ing mill, and additional means, indicated 
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generally at 11, for receiving the bars as they 
pass off of the secondary section B and trans 
mitting them to a shear or other device for 
further fabrication. Each of these sections 
will now be described in detail. 

Electric motors 12 are directly connected 

1,761,470 

to conical feed rollers 13, the uppermost ele 
ments of which are substantially horizontal 
and project slightly above the upper sur 
faces of aprons 14 so that a bar moving onto 
the section 10 in the direction indicated by the 
arrow C will be transported quickly to a posi 
tion opposite the end of section A of the cool 
ing bed. At the proper point in its travel 
over the rollers 13, however, the bar is en gaged by a plurality of push-off arms 15 
which cause it to be thrust laterally onto the 
bed A. The motors, rollers 13 and aprons 14 are suitably supported on a base indicated 
generally at D and the shaft 16 upon which 
the push-off arms 15 are mounted is also sup 
ported in bearings in this base. Any suitable 
means may be selected for effecting the rock 
ing movement of the push-off arms at the 
proper time, in the present instance this 
means comprising eccentrics 17 on shaft 16, 
upon which the push-off arms are directly 
mounted, the portions of the arms below the 
shaft being connected by links 18 to station 
ary pins 19 so that rotation of the shaft re 
Sults in rocking movement of the push-off 
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Assuming the mechanism to be handling 
flat bars, as shown in Figs. 1 to 5, inclusive, 
it will be seen that these bars are delivered 
by the push-off arms onto a series of parallel 
skid bars 20, each of these bars having one 
end supported upon the base structure D and 
the other end upon a bracket-like extension 
21 of a suitable supporting structure indicat 
ed generally at E, the details of which may 
be varied to suit conditions but which may comprise conveniently two superpositioned 
beams, as shown in the drawings. 
The upper edges of skid bars 20 are in 

clined downwardly from the level of the 
aprons 14 and each delivered thereonto by 
the push-off arms will slide downwardly un 
til it encounters the aligned shoulders 22 of 
bars 20, which will stop its further progress. 
As shown in Fig. 4 a bar such as indicated 
at F and engaging the aligned shoulders 22 
directly overlies the lifting faces 23 of a se 
ries of lifting levers 24, all of which are pivotally supported upon the structure E. 
These lifting levers 24 are bell cranked in 
form and are periodically acted upon by 
mechanism which causes the lifting faces 23 to simultaneously engage the bar above it and 
to lift this bar over the shoulder 22, where. 
upon it is free to continue to slide down the 
inclined edges of skid bars 20 until its pro gress is stopped by impact upon the curved 
end portions of a second set of parallel skid 
bars 25. 

Bars 25 have their curved end portions sup 
ported upon the structure E and their oppo 
site ends supported upon brackets 26 secured 
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to a third base structure G conveniently 
formed of superposed I-beams as shown in the 
drawings. - 
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The bar F, lying against the curved end 
portions of skid bars 25, directly overlies the 
lifting faces 27 of a second series of lifting 
levers 28, hereinafter designated packfeeding 
arms because of the functions which they per 
form. The mechanism by means of which 
these arms are operated will shortly be de 
scribed. They serve to lift bar F to a position 
upon the straight inclined portions of skid 
bars 25 with the plane of the bar substan 
tially vertical, as shown in Fig. 4, instead of 
substantially horizontal as shown in Fig. 3. 
Upward movement of each pack feeding arm 
28 is limited to an angle of substantially 90° 
and, during this movement, the bar remains 
disposed substantially radially to the com 
mon axis of rotation 29 of arms 28, the inner 
edges of the bar gliding along the curved sur 
faces of skid bars 25. 
As may be clearly seen from an inspection 

of the drawings, particularly Figures 4 and 7, 
each pack feeding arm 28 has secured thereto 
or formed integral therewith a guard 28 
which, in side elevation, is arc-shaped, the 
outer edge being curved approximately about 
the axis of shaft 29 as a center. This guard 
prevents delivery of bars, by accident, into 
the receiving station, that is, into the position 
which the left-handbar F is shown to occupy 
in Figure 3, while the arms 28 are elevated. 
The possibility of damages to the apparatus, 
which would naturally result in the event that 
arms 28, in descending from raised position, 
should strike a bar Flying beneath the same, 
is therefore obviated. o 
Upward movement of the pack feeding 

arms 28 results in elevation and rotation of 
the bar F and in its emplacement against a 
series of yielding abutments 30. These yield 
ing abutments are block-like members slid ably mounted upon trackways 31 so inclined p 
relatively to the upper surfaces of skid bars 
25 that movement of the abutments 30 from 
right to left, Figs. 4 and 5, eventually causes 
the abutments to pass entirely below the level 
of the upper edges of skid bars 25, as shown 
in Fig. 5, so that they are ineffective to pre 
vent movement of the pack of rolled bars 
down the edges of the skid bars 25. Initially, 
however, the yielding abutments 80 are dis 
posed as shown in Fig. 3, these abutments be 
ing drawn against stops 32 by the action of 
weights 33, the weights being connected to the 
abutments by cords or cables 84 passing oyer. 
pulleys 35 and connected to lugs. 36 of the 
abutments. . 

Impact of rolled bar F against the abut 
ments 30 causes these abutments to recede 

60 only a distance equivalent to the bar thick 
ness, as shown in Fig. 4. The pack feeding 
arms 28 then return to original position while 
the bar F, which has just been emplaced 
against the yielding abutments retains its 
position. Blocks 33 are of such weight that 

3 

the abutments 30 will not force bar F back 
along the skids 25 when the pressure of the 
pack feeding arm is removed, but will merely 
continue to support it in a substantially verti 
cal position as shown in Fig. 4. The succeed 
ing operation of the pack feeding arms 28 
brings a second bar into engagement with the 
first, and subsequent operations bring further 
bars until a pack such as illustrated in Fig. 5 
has been formed upon the upper surfaces of 
the skid bars 25, the movable abutments 30 
receding with a step by step action as the pack 
is formed, and finally passing below the up 
per surfaces of bars 25, as shown in Fig. 5. 
Continued operations of the lifting arms 24 

and pack feeding arms 28, of course, result in 
continued additions to the pack and, finally, 
the first bar Freaches the lower ends of skid 
bars 25 and slides down the more sharply in 
clined edges 37 of the skid bars and onto the 
surface of the secondary section B of the cool 
ing bed. Section B is formed as a large grate 
like structure having longitudinal bars 39 and 
transverse bars 40, the rectangular spaces be 
tween these bars constituting, passages 
through which air may pass. This section of 
the cooling bed is provided with a series of 
guideways 41 in which are located means for 
effecting movement of the rolled bars there 
across from the point at which they are de 
livered thereonto from section A to the point 
of delivery to the bar removing mechanism 11 

In each of these guideways are positioned 
two horizontally disposed reciprocable bars 
indicated at 42 and 43, respectively, these 
bars being pivotally connected together by a 
plurality of L-shaped members 44 which con 
stitute pusher-fingers for the bars which are 
undergoing cooling. Thus the upper end 
portions 45 of these pusher-fingers normally 
roject, above the level of the upper surface - 

of the bed portion B as shown in full lines 
in Fig. 8. Upon movement of the lower bar 
43 to the right (Figs. 2, 8 and 9) by means 
of an operating arm 46 mounted upon a rock 
shaft 47, the pusher-fingers 44 are rocked 
to dotted line position (Fig. 8) and both 
bars 42 and 43 are then drawn to the position 
in which they are shown in Fig. 9, a distance 
which is regulated so as to be substantially 
equal to that between two pusher-fingers, i.e. 
a distance indicated by the length of the line 
48 shown in Fig. 8. Initial movement of 
arm 46 toward the left primarily results in 
the return of the pusher-fingers 44 to full 
line position as shown in Fig. 9, the first se 
ries of projections 45, however, being in rear 
of two of the flat bars lying upon the bed 
section B whereas they had, before action 
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of arm 46, been in front of these bars, as 
shown in Fig. 8. Continued movement of 
arm 46 toward the left causes engagement of 
projections 45 with these flat bars and slid 
ing of the bars along the surface of the bed 13) 
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until the projections 45 have resumed their 
normal position as shown in Fig. 8. 
Subsequent similar operations of the 

mechanism just described advances the rolled 
bars across the bed section B and these bars 
are finally discharged onto the mechanism 
for removing them and transporting them 
to the next machine. This last mentioned 
mechanism includes a series of sets of re 
ciprocating or “shuffle” bars 50 which are rel 
atively moved in an endwise direction and 
also vertically moved through short dis 
tances, in a well known manner. These bars 
40 gradually bring the rolled bars into en 
gagement with the rollers 51 by means of 
which they are moved transversely of the 
cooling bed and away from the same. 
From the foregoing description it is ap 

parent that the hot bars received from the 
rolling mills are automatically handled first, 
if rectangular or polygonal in section, by 
means which causes them to cool slowly in 
close formation and second, by means which 
brings about their more rapid cooling in 
passing in open formation over the surface 
of a larger cooling bed. If circular in sec 
tion, the bars are automatically handled first, 
by means which subjects them to a turning 
operation for the purpose of straightening 
in passing over the surface of the primary 
bedsection and second, by means which bring 
about a rate of cooling regulated by the num 
ber of bars admitted to each group as they 
are passed in groups of close formation over 
the surface of the secondary and larger bed 
section. It only remains to describe the 
mechanism for effecting the synchronous 
operation of the lifting arms 24 and pack 
feeding arms 28. 
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Both sets of these arms are actuated from 
a rock shaft 60. This rock shaft has two Sets 
of cranks, the first set being indicated at 
61 and the second set at 62. Cranks 61 are 
connected by links 63 to the ends of bell crank 
lifting arms 24 and arms 62 are connected by 
links 64 to the ends of pack feeding arms 28, 
which arms are also in the form of bell crank 
levers. Arms 61 have 
tions with links 63 and it will be seen that 
when shaft 60 moves to the right to cause 
the lifting arms 24 to move from the normal position shown in Fig. 5 to the position 
shown in Fig. 3, the pack feeding arms will 
shown in Fig. 5 to the position shown in Fig. 
3 so as not to obstruct the forward movement 
of bar F. Upon movement of shaft 60 in the 
opposite direction, the pack feeding arms 28 
will be elevated to the position shown in 
Fig. 4 while the lifting arms 24 will return 
to their normal positions. During the mo 
tion of pack feeding arms 28 from position 
shown in Fig. 4 to their normal position 
shown in Fig. 5, however, the lifting arms 
24 will remain stationary while the shaft 60 

pin and slot connec 

1,781,470 
makes part of its movement to the right, the lifting arms 24 not being actuated during 
the entire movement of shaft 60 because of 
the pin and slot connection between arms 61 
and links 63. 
In view of the fact that it is frequently de 

sired to roll round bars and to pass them.9ye 
the cooling bed, the machine may be modified 
or adjusted so that pack annealing is not at 
tempted. Thus the adjustable trackways 81 
may be depressed as shown in Figs. 6 and 7 
so that the yielding abutments 30 do not pro 
ject above the level of the upper edges of skid 
bars 25. The trackways 31 are pivoted at 0 
to the supporting structure G and are ad 
justably supported by links 71, the lower ends 
of which are pivoted to arms 72 fast on shaft 
73. Rotation of shaft 73, therefore, results in 
the raising or lowering of the trackways. 
By oscillating shaft 73 and manipulating 
stops 30, the residual bars of a back resting 
upon skid bars 25 may be dislodged and urged 
downwardly toward section IB of the bed 
when hot bars have ceased to be supplied from 
the mill, so that the cooling bed may be en 
tirely cleared. With the yielding abutments 
removed, the round sections are free to roll 
down the inclined edges of the skid bars 25. 
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To prevent these hot bars from rolling too 
far out onto the bed section B, and also to 
properly align them prior to their discharge 
onto this section of the cooling bed, a plu 
rality of movable stops 74 is provided, these 
stops sliding in bearings 75 and being recip 
rocated in a generally vertical direction by 
means of a shaft 76 having arms 77 to which 
the stops are connected by links 8. 
The movement of shafts 76 and 60 is so syn 
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chronized that the stops 74 are below the 
level of the upper edges of bars 25 when a 
round bar is delivered by the pack feeding 
arms upon the straight sections of these bars, 
as shown in Fig. 7, but project upwardly to 
intercept the movement of the downwardly 
moving bar when the pack feeding arm 
again returns to its normal position, as shown 
in Fig. 6. Stops 74 abruptly stop the move 
ment of each rod as it moves toward the sec 
tion B of the cooling bed, but immediately 
thereafter release the same so that it may con 
tinue its rolling movement onto the bed sec 
tion B. After reaching the bed section B the 

will round bars are advanced across the same ex 
be depressed from their normal position actly in the manner set forth in connection 

with the flat bars. . 
It is believed that the nature of my inven 
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tion is set forth in the foregoing paragraphs . 
in such manner that one skilled in the art may 
readily practice the same. In the interests 
of conciseness, I have not illustrated the mo 
tive power means for operating the several 
power shafts nor the specific means whereby 
the timed operation of these shafts and their 
connected mechanism is brought about. The 
power may be that which may be most eco 

25 

30 



1,781,470 
nomically employed at the plant at which the 
cooling bed is installed and operated, as 
steam, electricity, etc. The means for bring 
ing about the operation of the various ele 
ments in proper sequence may furthermore 
be of any convenient type or design. Fur 
thermore, the cooling bed illustrated and de 
scribed is : one embodiment of the invention 
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only, set forth by way of example, and many 
changes may be effected without departure 
from the spirit of the invention. 
Having thus described the invention, what 

is claimed as new and desired to be secured by 
Letters Patent is: 

1. A cooling bed for hot metal bars, com 
prising in combination, a section for slidably 
supporting a series of bars in pack formation, 
a second section for slidably supporting bars 
positioned to receive bars discharged from 
the first section, means for feeding bars suc 
cessively onto said first section to form a pack, 
moving the pack across said section with a 
step by step motion, and causing the succes 
sive discharge of said bars onto said second 
section, and means for moving the bars thus 
discharged onto the second section thereacross 
either singly or in groups. 

2. A cooling bed for hot metal bars having 
a section for pack annealing and mechanism 
associated with said section for successively manipulating flat bars placed horizontally 
thereon into a continuous pack in which the 
individual bars are vertically disposed, ad 
vancing the pack step by step, and causing 
their successive discharge therefrom said 
mechanism including means for supporting 
the bars against overturning during forma 
tion of the pack. 

3. The mechanism set forth in claim 2, in 
which yielding abutments oppose movements 
of the pack during its formation but cease to 
oppose such movements after the pack is 
formed. 

4. Mechanism of the class described com 
prising combination, a bed, means for feed 
ing hot metal bars of rectangular cross sec 
tion transversely onto the bed with the sides 
of the bars resting on the bed surface, and 
means for erecting the bars and forming 
them into a pack on said bed, without raising 
the bars out of contact with the surface of 
the stationary bed. 

5. The combination set forth in claim 4 
in which said last mentioned means com 
prises a plurality of members movable 
through the plane of the supporting surface 
of the bed. 
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6. The combination set forth in claim 4 in 
which said last mentioned means comprises 
a plurality of levers mounted to rotate about 
an axis beneath the bed surface and having 
portions which move through the plane of 
the supporting surface of the bed to contact 
with the lower surfaces of the flat bars rest 
ing on the surface of the bed. 

S 

7. Mechanism of the class described com 
prising in combination, a bed comprising 
parallel skid bars each having a curved and a 
substantially straight portion, and means for 
moving transversely extending flat bars 
around the curved portions of the skidbars and onto the substantially straight portions, 
the edges of said flat bars only 5. in con 
tact with said skid bars during such move 
ment. -- 

8. The combination with a cooling bed of 
means for forming a pack of bars of rec 
tangular cross section thereon including 
mechanism for yieldingly opposing move 
ment of the bars across the bed and mecha 
nism for intermittently feeding bars on edge 
onto the bed. 

9. The combination with a cooling bed having a substantially horizontal portion 
for supporting a pack, of means for inter 
mittently placing flat bars on edge on one 
side of the bed, and means yieldingly sup 
porting the bars so positioned during the for 
mation of a pack. 

10. The combination set forth in claim 9 
in which said last mentioned means becomes 
inactive when the pack is formed. 

11. The combination set forth in claim 9 
in which said last mentioned means com 
prises a plurality of slidable abutment mem 
bers, the movement of each of which is op 
posed in one direction by a weight. 

12. The combination with a cooling bed 
having a substantially horizontal portion for 
supporting a pack, of means for feeding bars 
of round or polygonal cross section intermit 
tently onto said bed portion, and means for 
yieldably supporting polygonal bars during 
the formation of a pack, which means is ad 
justable so as not to assist in forming a pack 
when round bars are being fed onto the bed. 

18. The combination with a cooling bed of means for intermittently feeding bars polyg 
onal in cross section onto one end thereof, 
and mechanism for acting on each bar as it 
is received, adding it to a pack, and inter 
mittently advancing the pack, said mecha 
nism including two sets of bar lifting levers 
and means for operating said leversin syn chronism. 

14. A cooling bed for thin flat bars which 
do not stand on edge without lateral support 
comprising, in combination, means to place 
the bars as they come from the mill on the 
bad with their edges resting on the bed, 
means engaging the first barfed to prevent 
Overturning thereof, means to withdraw said 
engaging means after the pack has attained 
a predetermined size, and means to cause 
thereafter discharge of bars from the pack 
at the same rate bars are fed thereto. 

15. A cooling bed for thin flat bars which 
do not stand on edge without lateral support 
comprising, in combination, means to push 
bars laterally as they come from the mill 
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onto the bed with their edges resting on the 
bed, movable abutments engaging the first 
bar fed, means for withdrawing said abut 
ments, when the pack has attained a prede 
termined size, and a conveyor onto which 
bars are discharged singly from the pack. 

16. A cooling bed for thin flat bars which 
do not stand on edge without lateral sup 
port comprising, in combination, a bed com 
posed of spaced members slightly inclined 
downwardly, means for pushing bars later 
ally as they come from the mill onto the 
upper end of said bed with their edges rest 
ing on the bed, movable abutments engaging 
the first bar fed, means for withdrawing said 
abutments after the pack has attained a pre 
determined size, and means for discharging 
the bars singly from the lower end of the 
pack. . 

17. A cooling bed for thin flat bars which 
do not stand on edge without lateral support 
comprising, in combination, means to place 
the bars singly as they come from the mill 
onto the bed with their edges resting on the 
bed to form a pack of predetermined size, 
means to support the pack laterally during 
the formation thereof, and a conveyor onto 
which the bars are discharged singly from the 
pack as bars are added to the pack. 

18. A cooling bed for hot metal bars hav 
ing a primary flat section for pack annealing 
and a secondary section, means for succes 
sively feeding bars onto said primary section, 
forming a pack, successively sliding the bars 
in pack formation across the primary section, 
and effecting their successive discharge onto 
the secondary section, and a separate means 
for moving said bars singly or in groups 
across said secondary section. - 

19. Mechanism of the class described com 
prising in combination a bed, means for feed 
ing hot metal bars of rectangular cross-sec 
tion transversely onto the bed with the sides 
of the bars resting on the bed surface, means 
for erecting the bars and forming them into 
a pack on said bed without raising the bars 
out of contact with the surface of the station 
ary bed, and means for laterally supporting bars otherwise subject to overturning dur 
ing the formation of the pack. 

20. The combination with a cooling bed 
having a bed surface for slidably supporting 
a pack, of means for intermittently placing 
flat bars on edge on one side of the bed and 
means for supporting the bars so positioned 
against overturning during the formation of 
a pack and during their sliding movement 
'across the bed. 

21. The combination with a cooling bed 
of means for intermittently feeding bars 
polygonal in cross-section onto one end. 
thereof and mechanism for acting on each 
bar as it is received, adding it to a pack and 
at the same time moving the pack a distance 
equal to the thickness of the bar added, said 

for engaging and pushing 
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mechanism including two sets of bar lifting 
levers and means for operating said levers in 
synchronism. 

22. A cooling bed having a bar supporting 
surface, means for intermittently delivering 
bars onto one end of said bed and means for 
intermittently advancing said bars across said 
bed singly, or in groups in a direction trans 
verse to their axes, in which the last men 
tioned means comprises a plurality of recip 
rocable members arranged in pairs, the two 
reciprocable members of which are pivotally 
inter-connected by tilting pressure fingers 

said bars, and 
means for operating said fingers by recipro 
cating said reciprocable members. r 

23. The combination with a cooling bed, of 
means for successively feeding bars trans 
versely onto one end thereof, said means in 
cluding skids for slidably supporting bars 
and provided with means for interrupting 
the forward movement of each bar as it moves 
thereacross, and mechanism associated with 
each interrupting means for disengaging a 
bar therefrom and promoting its forward 
movement. 
'24. The combination set forth in claim 23 

in which each such mechanism includes a 
plurality of members which rise and fall 
through the plane of the bar supporting sur 
faces of the skids. 

25. The combination set forth in claim 23 
in which each such mechanism includes a 
plurality of levers pivotally supported be 
neath the plane of the bar supporting sur 
faces of the skids and each of which has a 
bar engaging end which rises and falls 
through said plane. - 

26. The combination set forth in claim 23 
in which said mechanisms are interconnected 
So as to act in synchronism. 

27. The combination with a cooling bed 
of means for feeding bars singly onto one end 
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thereof, a rocking frame below said bed, 
means mounted on said frame and projecting 
upwardly beyond the bar supporting surface 
of the bed for yieldingly opposing movement 
of bars thereacross, and means for raising 
and lowering said frame to render said first 
mentioned means operative or inoperative as 
desired. 

28. The combination with a cooling bed of 
means for feeding bars singly onto one end 
thereof, a rocking frame below said bed, slides 
mounted on said frame and projecting up 
wardly beyond the bar supporting surface 
of the bed for yieldingly opposing movement 
of bars thereaeross, and means for lowering 
said frame to render said slides operative or 
inoperative as desired. 
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29. The combination set forth in claim 28 
in which a weight is flexibly connected to 
each slide to cause the same to yieldingly op 
pose movement of the bars. - 30. Apparatus for pack annealing of thin 
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flat bars which do not stand on edge without 
lateral support, comprising, in combination, 
means for building a pack of bars, means for 
laterally supporting said bars during the for 
mation of the pack, means for internittently 
feeding bars to the pack at one end and with 
drawing bars from the other end, wherchy 
the size of the lack is maintained substan 
tially constant and the bars are protected 
and slowly cooled by traveling through the 
pack in contact with bars on either side. 

31. The combination with a cooling bed of 
receiving means for rolled bars delivered 
from the mill, a stationary bar supporting 
surface comprising sloping stationary skids 
over which the bars slide side-wise fron said 
receiving means, and a bed section to accom 
modate a pack of bars, means for feeding bars 
from said skids to said bed section, without 
moving the bars out of contact with the sta 
tionary bar supporting surface, to form a 
lack, and means to cause thereafter the dis 
charge of bars singly from the pack. . 

32. The combination witi a cooling bed of 
receiving means for rolled bars delivered 
from the mill, a stationary bar supporting 
surface comprising sloping stationary skids 
over which the bars slide side-wise from said 
receiving means, and a bed section to accom 
modate a pack of bars, means for feeding 
lars from said skids to said bed section, with 
out moving the bars out of contact with the 
stationary bars supporting surface, to form. 
a pack, and means to cause thereafter the dis 
charge of bars from the pack at the sanc rate 
they are fed thereto, whereby the size of the 
pack is maintained substantially constant and 
the bars travel through the pack step by step 
in contact with bars on either side. 

33. The combination with a cooling bed for 
lacking of rectangular bars which cannot 
stant on edge without lateral support, of 
neans for intermittently feeding hars onto 
one end thereof, a mechanism for acting on 
(each bar as it is received, adding it to a pack 
in at the same time moving the pack a dis 
tance equal to the thickness of the bar ad 
ed, and means to laterally support the bars 
in the pack until the pack has reached a pre 
deterlined size. 

34. The combination with a cooling bed 
having a substantially horizontal portion for 
supporting a pack. of means for internit 
tently placing flat bars on edge on one side 
of the bed, and means yieldingly supporting 
the bars so positioned during the formation 
of the pack, said last mentioned means be 
ing adjustable so as to be rendered inactive, 
at the will of the operator. 

35. The combination with a cooling bed 
having a substantially horizontal portion for 
supporting a pack, of means for intermit 
tently placing flat bars on edge on one side 
of the bed, and means yieldingly supporting 
the bars so positioned during the formation 

of a pack, 
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said last mentioned means being 
adjustable to vary the size of the pack formed 
thereagainst. 

36. A cooling bed, comprising a receivil 
station for material lying generally flat, a 
cooling rack spaced therefrom, means for en 
gaging successive pieces of material at the 
receiving station and delivering then to the 
cooling rack on edge and in lack relation, 
and yieldable backing means for the pack. 

37. A cooling bed, comprising a receiving 
station for material lying generally flat, a 
cooling rack spaced the refrom, means for en 
gaging successive pieces of material at the 
receiving station and delivering them to the 
cooling rack on edge and in pack relation, 
and backing means for engaging the pack, 
the backing means being slidable. 

38. A cooling bed, comprising a receiving 
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station for material lying renerally flat, a f; 
cooling rack spaced there from, means for en 
gaging successive pieces of material at the 
receiving station and delivering them to the 
cooling rack on eige and in laik relatio. 
and yieldable backing means for the pack. (...) 
the backing means reing arranged to move 
out of engagement with the material after 
a pack of desired size has been for:iiod. 

39. A cooling bed, contrising a cooling 
rack which constitutes a dead support, means 
for successively supplying pieces of material 
to one side of the cooling rack and in pack 
relation, means for conveying material de 
livered from the other sile of the cooling 
rack, and transfer means for engaging re 
sidual material on the cooling rack and con 
veying it therefrom. 

40. A cooling bed, comprising a run-out 
table, a cooling rack spaced therefrom, and 
means for engaging successive pieces of ma 
terial adjacent the run-out table and moving 
them info pack relation on the cooling rack, 
said means being effective for substantially 
continuously engaging a piece from the tinia 
it leaves the run-out table until it lies in pack 
relation on the cooling rack. 

41. A cooling bed, comprising a rin-oit 
table, a cooling rack spaced therefroii), sup 
ports extending from a point adjace it the 
run-out table to the cooling rack, and an 
arm movable from said point to the cooling 
rack for engaging successive pieces of mato 
rial at said point and sliding them over the 
supports to bring them into pack relation 
on the cooling rack. 

42. A cooling bed, comprising a run-ott 
table. a cooling rack spaced therefronn, and 
an arm for engaging successive pieces of m:- 
terial adjacent the run-out table and moving 
them into pack relation on the cooling rack. 
the arm being effective for sistantially con 
tinuously engaging a piece from the time it 
leaves the run-out table until it lies in pack 
relation on the cooling rack. 

43. A cooling bed, comprising a cooling i. 
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rack, a receiving station for material lying 
generally flat, an arm having a material en 
gaging portion, the arm being so mounted 
that when the material engaging portion is 
adjacent the station, it is in a horizontally 
extending position and, when adjacent the 
cooling rack, is in a vertically extending 
position, and means for moving the arm. 

44. A cooling bed, comprising a cooling 
rack, a receiving station for material lying 
generally flat, an arm having a material en 
gaging portion, the arm being so mounted 
that when the material engaging portion is 
adjacent the station, it is in a horizontally 
extending position and, when adjacent the 
cooling rack, is in a vertically extending posi 
tion, means for moving the arm, and a sup 
port extending from the station to the cool 
ing rack and adapted to provide support for 
material as it is moved by the arm from the 
receiving station to the cooling rack. 

45. A cooling bed, comprising a receiving 
station, a cooling rack spaced therefrom, and 
an arm for engaging material at the receiving 
station and delivering it to the cooling rack 
in pack relation, the arm being so shaped as 
to prevent delivery of material to the receiv 
ing station while the arm is conveying mate 
rial from the receiving station to the cooling 
rack. 

46. A cooling bed, comprising a receiving 
station, a cooling rack spaced therefrom, an 
an arm for engaging material at the receiv 
ing station and delivering it to the cooling. 
rack in pack relation, the apparatus being so 
formed as to prevent delivery of material to 
the receiving station while the arm is convey 
ing material from the receiving station to the 
cooling rack. 

47. A cooling bed for bars of rectangular 
cross section and bars of circular cross sec 
tion, comprising, in combination, a primary 
bed section, means associated with said pri 
mary bed section for cooperating therewith 
in effecting the pack annealing of flat bars 
which will not stand on edge without lateral 
Support and which means may be adjusted 
to inoperative position to permit round bars 
to roll freely thereacross, a secondary sec 
tion for receiving bars of either rectangular 
or circular cross section discharged from 
said first section, and means for moving said 
bars across said second section in spaced re 
lation. 

48. A cooling bed for bars of rectangular 
cross section and bars of circular cross sec 
tion, comprising in combination, a run-in ta 
ble, a primary bed section having an effective 
upper supporting surface which is down 
wardly inclined in a direction away from 
said run-intable, means for transferring bars 
from the run-in table to the upper surface of 
the primary section, means associated with 
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bars which will not stand on edge without 
lateral support and which means may be ad 
ited to inoperative position to permit round 
ars to roll freely thereacross by gravity, a 

secondary section for receiving bars of either 
rectangular or circular cross section dis 
charged from said primary section, and means 

70 

for moving said bars across said second sec 
tion in spaced relation. 

In testimony whereof I hereunto affix my 
signature. 

GUSTAF L. FISK. 
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said primary section for cooperating there 
with in effecting the pack annealing of flat 
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