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PATENT OFFICE 
2,213,648 

METHOD OF FORMING CORRUGATED CAR, 
ENDS 

Alexander W. Fraser, Hamilton, Ontario, Canada, 
assignor to National Steel Car Corporation, 
Limited, Hamilton, Ontario, Canada, a corpo 
ration of Canada. 

Original application March 14, 1935, Serial No. 
10,975, now Patent. No. 2,079,553, dated May 4, 
1937. Divided and this application January 16, 
1937, Serial No. 120,852 

10.Claims. 

The invention relates in general to a method 
of forming corrugations in steel car ends, car 
sides, car doors and similar heavy metal struc 
tural parts of railroad cars and other building 
constructions, and the invention specifically re 
lates to an improved method for forming corru 
gated car ends, referred to in my Patent No. 
2,079,553 granted May 4, 1937 for “Power press,' 
of which this application is a division. 
The car ends in the said application are char 

acterized by having a reinforcing corrugated area, 
Spaced in Wardly from the outlining edges and in 
which the corrugated area is formed of two sets 
of corrugations, with the corrugations of each set 
extending parallel to each other; the corrugations 
of One set intersecting the corrugations of the 
other set to form a checker-board design and 
Wherein the corrugations are each of a U-shaped 
flat web and inclined side wall type, with rela 
tively narrow corrugations forming one set iden 
tified as Wertical posts extending with uniforn 
cross sectional configuration from end to end, 
hurdling or overlapping the relatively wide hori 
ZOntal corrugations of the other set, sometimes 

5 hereinafter identified as horizontal girders. 
The primary object of the invention is to pro 

vide an improved and simplified method of form 
ing intersecting corrugations in heavy steel or 
equivalent metal plates and, specifically, to pro 
Wide a simplified means for forming the corru 
gated area of the said application car end. 
Corrugated car ends of the type under discus 

Sion are usually formed in one or more sections 
with dimensions when formed of one piece, sub 
stantially eight or nine feet wide, four to five feet 
high, and with a thickness of three to five six 
teenths of an inch, and are usually made by die 
pressing high grade rolled sheet steel. It is the 
usual practice to form one of the sections con 
stituting the car end in a Single die-stamping 
operation and this procedure necessitates certain 
refinements of practice, such for instance, as the 
maintaining of this large area, plate at a relatively 
high temperature and the employment of large 
sized presses of the order of two thousand five 
hundred ton presses. 
The present method features the forming of 

the corrugated area of Such plates by die-press 
ing relatively Small portions of the plate in each 
of a series of Succeeding stamping operations, and 
the forming of corrugations in plates of large 
area on a relatively small size press. In one 
method of practicing the invention, the corruga 
tions can be formed on a press of relatively low 
capacity, Such as a One thousand ton type of 

(C. 53-6) 
press, thus permitting of the fabrication of heavy 
type die-pressing of car ends on presses com 
monly found in the Ordinary car and railroad 
repair shopS. 

Briefly, the method consists in using a die press 
having means in its two coacting dies for forming 
two parallel corrugations in the plate, with the 
two corrugations properly Spaced apart, together 
With the associated intersecting part or parts of 
all of the transversely interSecting corrugations 
required in the finished plate. The method is 
practiced by feeding a flat plate between the co 
acting dies of the press and in the first step in 
itially forming the first of the series of parallel 
corrugations With their respective portions of the 
vertical hurdling corrugations, or rather partly 
forming the first set of corrugations at the begin 
ning of the first press movement, and, Subse 
quently, during the final movement of the first 
preSS movement Completing the formation, if not 
already formed, of the first set of corrugations, 
and simultaneously forming the second set of 
identical corrugations. Then, separating the 
dies and reheating, if necessary, the portion of 
the plate next to be worked upon, the plate is ad 
Vanced so as to locate the second succeeding hori 
Zontal wide corrugation on the die which had just 
previously formed the corresponding wide cor 
rugation of the first set, and then using the first 
corrugation-forming die as a holding means to 
die form the third corrugation, or rather third 
set of corrugations. The operation is continued 
with the last-formed wide corrugation advanced 
into and then held by the most advanced part of 
the die, While the rear part of the die is forming 
the next Succeeding Wide corrugation and aSSo 
ciated parts, all operations being preferably prac 
ticed with a clamp forming part constituting the 
rear portion of the die acting to hold the portion 
of the plate next to be Worked upon in its original 
flat condition as Well as the Outlining marginal 
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portions So as to prevent buckling in parts of 
the end intended to be flat. 
The invention also features the utilization of . 

the previously formed relatively narrow inter 
secting or transverse corrugations or parts there 
of to prevent accidental shifting of the plate in 
directions at right angles to each other in the 
plane of the plate, and also features an intensity 
of clamping engagement in the part of the plate 
not yet acted upon to permit a restrained creep 
ing of the metal from the part So held into the 
part being acted upon by the dies, and thus tend 
to minimize any action of the dies in thinning out 
of the material in the part forming the corruga 
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tions, while holding the material not yet worked, 
Or intended not to be Worked upon, from any in 
cidental warping. 

Still another object of the invention is to form 
the desired corrugated area, with that nicety of 
control of the material being worked upon to per 
mit the formation of the required corrugations 
Without unduly thinning out the material form 
ing each corrugation and the providing of that 
degree of clamping intensity of the metal being 
Worked upon which will permit a relatively cold 
flow of material to the part forming the corruga- . 
tion and at the same time minimize, if not elimi 
nate objectionable buckling in the parts in 
mediately adjacent the corrugation being formed. 
This phase of the invention is provided by util 

izing a work-holding clamp as part of the corru 
gation forming which will hold the flat portions 
Of the plate adjacent and outlining the portion at 
the time being formed into Corrugations, with an 
intensity of clamping action sufficiently great to 
prevent buckling but not so high as to prevent 
the desired edgeWise creeping of the material 
from the uncorrugated into the portion in which 
the corrugation is being formed for the time be 
ing. In this connection it is suggested that the 
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Work holding clamp have a slightly greater clear 
ance at the intake end of the material than at the 
discharge end adjacent the corrugation forming 
side thereby to facilitate feeding of the plate into 
the portion being corrugated. 
Warious other objectS and advantages of the 

invention Will be in part oViOS from a consider 
ation of the method features of the disclosure and 
from an inspection of the accompanying draw 
ings and in part Will be more fully set forth in the 
following particular description of one method of 
practicing the invention, and the invention also 
consistS in certain new and novel, modifications 
of the preferred method as Well as to the products 
produced following Such method or methods. 
In the accompanying dra Wings: 
FigS. 1 to 5 are explanatory ViewS illustrated 

as if in end elevation of a die preSS showing Suc 
cessive steps in corrugating sheet metal in prac 
ticing the method herein featured 

Fig. 6 is an enlarged plan View of opposite ends 
of the lower die shown in the preceding figures 
and with the midportion broken away; 

Fig. 7 is a view in elevation of the upper die 
looking at the Sane from the right side of the 
showing in Figs. 1 to 5; 

Fig. 8 is a similar view of the companion parts 
of the OWer die; 

Fig. 9 is a view in elevation of the lower right 
hand corner of a car end constructed by follow 
ing the method herein featured. It can be as 
sumed also that either the lower or upper half 
of this figure also represents a plan view of either 
one of the dies shown in end elevation in the pre 
ceding figures, it being understood, of course, that 
both the upper and lower dies are each of twice 
the length of the showing in Fig. 1; and 

Fig. 10 is a perspective view of a portion of the 
car end shown in Fig. 1, showing one of the ver 
tical corrugations interSecting tWO of the hori 
Zontal corrugations, but likewise it can be as 
Sumed that the showing in Fig. 10 is a portion of 
one of the dies which forms the correspondingly 
shaped portion of the car end. 

Fig. 11 is a view of the die press shown in Figs. 
to 4 and illustrating the position of the parts 

during the instant of time during the descent of 
the upper die immediately following the position 

2,213,648 
shown in Fig. 1 and before the die has completely 
Seated as shown in Fig. 2; and 

Fig. 12 is a perspective view of the partly formed 
blank if renoved fron the press at the Fig. 11 
stage of the initial die pressing. 

Referring to the finished structure, there is 
eventually formed a, Substantially flat sheet metal 
plate or panel having inturned side flanges 
and an outlining fiat uncorrugated edge portion 
f2. Within the outlining flat edge area, 2 the 
plate is provided with two sets of corrugations to 
form a central reinforced area, to the panel as a 
Whole; one set of corrugations f3 being relatively 
numerous extends horizontally in parallel rela 
tion and the copending disclosure features the 
forning of these corrugations equidistantly 
Spaced apart to form integral girders in the 
finished plate. The other set of corrugations 4 
being leSS numerous and in the instart case con 
Stituting four, are relatively narrow and extend 
Vertically, and like the horizontal corrugations in 
the Copending disclosure feature the forming of 
these Vertical corrugations Substantially equi 
distantly spaced apart horizontally. These cor 
rugations intersecting each other at right angles 
to form an elongated block-like or checkerboard 
design Over the entire reinforced area. The trough 
or channel 5 of the girder forming corrugation 
3 is Continuous acroSS the entire reinfoiced area 
and is Straight from end to end. The trough 
or channel 6 of the post forming corrugation 
A is likewise continuous from end to end across 

the reinforced area, but of course is not straight 
being of undulatory form. The post forming 
corrugations 4 are continuous and project out 
wardly not only from the flat uncorrugated por 
tion of the plate but extend up the sides of, pass 
over and project beyond the corrugations 3 as 
shown at 8, Fig. i0. The posts is then extend 
over the girder forming corrugations 3 and along 
the trough or uncorrugated Space 29 formed be 
tWeen the adjacent pairs of the girder forming 
corrugations 3. 

Referring to the ShoWings in FigS. 1 to 8 it will 
be understood that there is illustrated a conven 
tional form of die pressing machine including 
a stationary bed 2: . and a movable power actu 
ated plunger 22 lounted for vertically recipro 
catory movement. A relatively stationary two 
part male die 23 is carried by the bed 2 on the 
upper side thereof and the plunger 22 is provided 
on its underside with a one-piece coacting female 
die 24. 
The die 23 is formed primarily of two-relatively 

movable parts: a middle, long rectangular bar 
or strip 25 rigidly secured to the bed 2, and an 
encircling or rather middle bar-enclosing, rec 
tangular, hollow frane. The frame includes two 
long outside strip bars or plates 26 and 27, ex 
tending parallel to and in edgeWise Wertical slid 
ing engagement. With Opposite long sides of the 
middle Strip 25 and two connecting end mem 
bers or blocks 2 and 3. The strips 26 and 27 
are secured together at their ends with the end 
members A2 and 43 forming spacing members 
therebetween by means of readily replaceable 
through bolts 4 as shown in Fig. 6. It is also 
Suggested that the Wear Surfaces of the parts, 
particularly the flat surfaces of the dies, be 
formed of replaceable Small size plates, such as 
are shown at 45 in Fig. 6, and that each of these 
plates be secured to the dies 23-24 by means of 
machine ScreWS 46. The frame constitutes a 
Cushioned pad controlled in its vertical move 
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2,213,648 
ment in the bed by means of supporting legs 28 
passing through the bed .2i, through a bolster 
4 carried by a press bed 48 and resting on top 
of a pressure cushion 9 guided for vertical move 
ment in the press bed. The frame is normally 
maintained in position elevated above the bed 2, 
by means of cushioning springs 5 bearing up 
Wardly against the pressure cushion 49, or, in 
some forms of such presses by pneumatic cush 
ions, or plungers, such as are commonly found in 
presses of this character. In the instant case 
the pads having a resistance to being depreSSed 
equal to about one fifth of the force inherent in 
the plunger 22 acting to depress the pad forming 
frame. The strip 26 has a Smooth top face 29 
and constitutes in the right hand side of the 
showing one of the elements of a flat-face Work 
holding jaw or clamp for securing the Work plate 
as hereinafter outlined. The top surface of Strip 
26 is continuous and on the same level. With the 
top surface of the end blocks 2 and 43 and with 
the flat faces of the strips 25 and 2. 
The middle strip 25 and the outside strip 27 

are each provided With a longitudinally extend 
ing rib one being the duplicate of the other desig 
nated respectively 36 and 3, each designed to 
form any and all of the girder forming corruga 
tions 3 and each half length of said rib having 
the shape in plane ShoWn at any of the strips 
marked 3. The top face of each of these Strips 
25 and 2i is provided on opposite sides of the 
base of its rib with a fiat top face; the faces on 
opposite sides of rib 3 marked 3 and 32 and the 
Similar faces on. Opposite sides of rib 3 marked 
33 and 34. The two top faces 3 and 34 when in 
the position shown in Figs. 3 and 5 maintain the 
trough or uncorrugated spaces 2 in the finished 
structure. 
The top, die-forming surface of each of the 

strips 25 and 2 is also provided with a plurality, 
in the instant case with four, transversely ex 
tending beads 35 and 36, one for forning each of 
the upstanding relatively narrow corrugations 4. 
It is understood, of course, that each bead extends 
When the pad 27 is in its lowermost position con 
tinuously across and between the two ribs 3 
and 3. 
The die 24 is formed as the negative or comple 

ment of the two part die 23, except that the por 
tion 3 immediately above and forming the coact 
ing element of the clamp jaw 26 is formed flat 
and preferably polished as is the top face of the 
floating clutch element 26 but has a greater clear 
ance at its outer edge, as indicated at 38, than at 
its inner edge 39 When the die elements are in 
their proper corrugation forming relation. The 
left two-thirds of the underside of the die 24 is 
provided with tWO identical channels it and 
for receiving respectively the ribs 3 and 3; and 
With transversely extending smaller grooves 42, 
one for each of the beads 35-36. When viewed 
in plane, a part of the underside of die 24 corre 
sponds to the showing in Fig. 10 in its inclusion 
of two grooves 5 and one of the transverse 
grooves 6. 

It will be understood that the press is provided 
With Conventional parts such, for instance, as a 
crank 5 actuated by a main gear 52 in mesh with 
a. Source of power indicated by the pinion drive 
53 for reciprocating the plunger 22, as means for 
adjusting the Cushioning tension on the floating 
pads, feed tables for feeding the stock to the press 
and for withdrawing the finished product from 
the preSS and With guides and templets for locat 

ing the stock in its initial position in the press 
and means for heating the plate for the time 
being acted upon. : 

In Operation and referring first to the showing 
of the parts in Fig. 1 with the plunger and pads 
in their normal elevated position, the plate p to 
be corrugated is advanced into the machine in the 
direction indicated by the arrows in Figs. 1 and 
10 until the advanced edge e meets a stop (not 
shown) but located to bring the channel 6 at 
the Upper edge of the end plate as shown in Fig. 9. 
Other stops are used to insure the requisite width 
of edge portion 2 and flange to this particul 
lar piece of Work. At this time the plate assumes 
roughly the position indicated in Fig. 1. 
Power is then turned on to lower the plunger 

22 and during the lowering movement of its initial 
Operation two actions take place. First, the left 
portion of the coacting dies, that is the pad 27 
and the coacting part immediately above the 
Sane, catches the portion of the plate therebe 
tween and the entire frame and with it the pad 
2 is lowered against the resistance of the frame 
holding springs. 
These Springs are so tensioned relative to the 

plate being Worked upon that the associated die 
parts begin to form the first corrugation marked 
3, Fig. 9. As the upper die bears down on the 

plate p the first corrugation 31 begins to form 
Somewhat Semi-circular in cross section as shown 
at 5 with the beginnings of the associated hur 
ding Corrugation 4 as shown by the two trans 
Versely aligned humps f4a and 4b as shown in 
Fig. 12. As the top die continues to move down 
beyond the position shown in Fig.11 towards the 
position shown in Fig. 2, these humps 4a and 
4b Will gradually, increase in length both 
towards each other until they unite and away 
from each other until they form the complete 
hurdling portion of the length indicated by 41 in 
Fig. 9. At the end of this step the parts are at 
least approximately in the position shown in Fig. 
2. By this time the upper die has taken up the 
clearance between the clamp elements 26-37 
and their connecting end pieces but the die parts 
formed by the middle strip 25 and the corre 
Sponding parts above the same have not yet con 
tacted or have just about contacted with the 
uncorrugated portion of the plate therebetween. 
AS the upper die continues to lower, the first cor 
rugation 3 is more or less completely formed. 
By the time the top die has finally closed com 
pletely on the bottom die as shown in Fig. 2 but 
before the floating die 27 commences to move 
down there is formed not only the corrugation 
3 but the intersecting portions of each of the 

corrugations 4 embraced within the bracket 
marked 31, Fig. 9. It will thus be seen that the 
advanced edge of the plate is held between the 
left hand portion of the dies and is held from 
movement in the direction of advance of the 
plate (shown by the arrow) by the rib 31, and is 
held from lateral movement in the transverse di 
rection by the several Sections 41 of the trans 
Versely extending corrugations engaging over the 
beads. 36. While this advanced corrugated por 
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tion of the plate is thus being held with any de 
sired degree of clamping intensity controlled by 
the Springs acting on pad 27, the machine is so 
designed that the clamp 26-37 with their con 
necting end pieces 42 and 43 is holding the un 
Corrugated portion of the plate between its jaw 
elements. With sufficient intensity to prevent this 
part of the plate from buckling, but with sufi 
cient slipping to permit the held portion of the 
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plate to creep towards the central portion of the 
die elements in the succeeding steps of forming 
the second corrugation 3 and associated corru 
gations f 42. 
Tracing the continued lowering movement of 

the plunger, the parts finally arrive in the posi 
tion shown in Fig. 3 at which time the frame 
26-27-42-43 is being pressed firmly into en 
gagement with the bed 2 and both of the corru 
gations forming parts of the dies have completed 
their final pressing action. So that at the end of 
the step indicated in Fig. 3, the first two corru 
gations 31, 32, have been completely formed, 
and the adjacent flat portions surrounding the 
same have been kept flat. 
The upper die is then elevated to its normal 

raised position and the corrugated edge of the 
plate is then raised out of engagement with the 
lower die elements. The plate is then advanced 
one step in the direction of the arrows and into 
its next succeeding position in the die assembly, 
the second corrugations 32 being located on the 
rib 3 of the floating pad 27, and, of course, With 
the transverse corrugation portion 42 fitted over 
the beads 36 of this floating pad and the parts 
are then in position to form the third corrugation 
33. The plunger is lowered with the second or 
succeeding stroke of the machine, first into the 
position shown in Fig. 4 so as to clamp the sec 

ments and in this way to hold the Second cor 
rugation firmly in place during the operation of 
forming the third corrugation. The third corru 
gation is formed beginning With the position of 
the dies as shown in Fig. 4 and ending with the 
position of the dies as shown in Fig. 5, at which 
time the third corrugation 33 and its associated 
transverse portions 43 are formed, while the Sur 
rounding flat portion is held in such flat position. 

It will be understood that this operation is 
repeated, each previously formed corrugation be 
ing utilized as a holding and Spacing means to 
locate the next succeeding parallel wide corru 
gation and associated part of the continuous 
transverse corrugations until the required area. 
has been formed with its arrangement of inter 
secting corrugations. 
By practicing the method herein disclosed it is 

possible to form a one-piece corrugated car end 
or similarly large construction unit without ne 
cessity of using the powerful presses heretofore 
found necessary in pressing car ends into their 
requisite corrugated forms. 
As each corrugation after the first is formed by 

the same die part 25 and the coacting part in 
mediately above 25, it follows that all of the Wide 
corrugations 3 are of identical contour and that 
at the end of the procedure each transverse cor 
rugation 4 is of identical conformation through 
its length, thus providing a car end of any de 
sired number of corrugations 3 formed from a 
die assembly composed only of two corrugation 
forming parts. Even though the high, or moSt. 
advanced, portions 8 of the corrugations, 4 are 
pressed out of the plane of the flat sheet consid 
erably in advance of the depth of the channels 
5, the refinement practiced in this method of 
permitting the creeping of the plate into the por 
tion being formed into corrugations results in 
forming each corrugation separately without ap 
preciably thinning out the metal as it is curved 
into the U-form in cross section characterizing 
the corrugations in the finished plate. Finishing 
the clamping faces of the jaw elements with a 
machine smooth finish minimizes frictional re 

4 2,218,648 
sistance to the advance of the metal into the 
trough forms while the portion of the plate next 
to be corrugated, as Well as the Outlining edge 
portions, are held in their initial flat condition 
and are thus freed from strain and lines of weak 
ness which might otherwise occur when the flat 
portions are SubSequently Subject to the action of 
the corrugation forming dies. It will be under 
stood, of course, that the clearance illustrated in 
Figs. to 5 between the jaw elements has been 
purposely exaggerated in order to show it, but in 
actual practice the increase in clearance is slight 
and the action might be more properly designed 
as having less clamping intensity at the incoming 
edge 38 of the clamp than at the discharge edge 
39 adjacent the fixed die element. 
While there have been shown, described and 

pointed out in the annexed claims, certain novel 
features of the invention, it will be understood 
that various Omissions, Substitutions and changes 
in the form and details of the device illustrated 
and in its operation may be made by those skilled 
in the art without departing from the spirit of 
the invention. 
I claim: 
1. In the art of forming corrugated metal car 

ends of the type in which the corrugated area is. 
formed of a set of parallel corrugations of rela 
tively large number, extending horizontally and 
Spaced Vertically in the finished end, and a sec 
Ond set of parallel corrugations of relatively 
small number extending vertically and spaced 
apart horizontally and intersecting the horizon 
tal corrugations in the finished end, and which 
corrugated area is surrounded by a flat uncor 
rugated outlining marginal portion, the method 
Which consists in die forming in a flat sheet of 
heated metal the first two horizontal corruga 
tions and So much of the Vertical corrugations 
as intersect the said first two horizontal corruga 
tions, the die forming area being located with the 
first of Said tWO corrugations adjacent and 
Spaced from the upper or lower edge of the com 
pleted car end sufficiently to form in the finished 
car end the requisite width of flat marginal por 
tion at this edge of the plate, the second corruga 
tion being spaced inwardly from said first corru 
gation the preset distance required of the corru 
gations of this Set in the finished car end, then 
heating the portion of the plate next to be die 
formed, locating the Second corrugation with its 
asSociated portion of the Vertical corrugations on 
the die which formed the first corrugation so as 
to be held thereby from movement in two direc 
tions at right angles to each other in the plane of 
the plate, die forming the next horizontal corru 
gation and its associated portion of the vertical 
corrugations to join With the preceding portions 
of the vertical corrugations, and continuing the 
successive heatings and die forming operations 
until the corrugated area is completed. 

2. The method of forming a corrugated sheet 
metal plate consisting in Subjecting succeeding 
portions of a flat metal plate to the repeated ac 
tion of the same dies to form the plate with cor 
rugations in Sequence With each corrugation in 
cluding a longitudinal element and a plurality of 
transverse elements forning the design in plan 
of a patriarchal croSS and locating the trans 
verse elements of each Succeeding corrugation in 
line to form continuations respectively of the 
correspondingly transverse elements of the next 
proceeding corrugation. 

3. The method of forming a sheet metal plate 
with two sets of intersecting corrugations to form 
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a checkerboard effect, consisting in successively 
pressing corrugations, each in the form of a pa 
triarchal cross in plan and constituting a unit of 
a repeated pattern form in plan and constitut 
ing a unit of a repeated pattern form, in a flat 
metal plate in sequence With the ends of certain 
of the corrugations tapered and terminating 
short of the adjacent margins of the plate and 
Successively protecting the next preceding previ 
Ously formed corrugation of the series from de 
formation. While holding the plate as a whole in 
its initial flat form. 

4. The ninethod of forming a sheet metal plate 
With two Sets of intersecting corrugations to form 
a checker-boai'd effect, consisting in successively 
pressing corrugations, each in the form of a 
CrOSS, in a flat metal plate in sequence with at 
least one corrugation opening into and aligned 
With its companion in the next unit with the 
ends of certain of the completed corrugations 
tapered and terminating short of the adjacent 
margins of the plate and successively protecting 
the next preceding previously formed corruga 
tion of the series from deformation, and at each 
pressing clamping the area, including the previ 
ously formed corrugation, Surrounding the area, 
being formed into the next Succeeding corruga 
tion. 

5. In the art of forming corrugations in metal 
plates and Wherein certain of parallel corruga 
tions have their ends spaced from the adjacent 
edges to form flat marginal areas, the method of 
forming a succeeding one of said parallel corru 
gations following the previous formation of the 
next preceding corrugation, said method includ 
ing the Step of heating the area, to be die formed, 
die-forming said succeeding corrugation while 
clamping the preceding relatively cold corruga 
tion in its formed configuration and while clamp 
ing in its flat form the balance of the relatively 
cold area, about the area, at the time being formed 
into said Succeeding corrugation, 

6. In the art of forming corrugations in metal 
plates and Wherein certain of parallel corruga 
tions have their ends Spaced from the adjacent 
edges to form flat marginal areas, the method of 
forming a Succeeding one of Said parallel corru 
gations following the previous formation of the 
next preceding corrugation, said method includ 
ing the step of die-forming said Succeeding cor 
rugation While clamping the preceding corruga 
tion in its formed configuration and While clamp 
ing in its flat form the balance of the area, about 
the area at the time being formed into said suc 
ceeding corrugation, while subjecting the mar 
ginal area, beyond the ends of the corrugation be 
ing formed to a flat clamping action of Sufficient 
holding effect to form or maintain the flat mar 
ginal areas at Opposite edges of the plate and 
thus avoid crimping or puckering in such areas 
and Said clamping action being insufficient to 
prevent Creeping of the metal from said flat edge 
areas into the corrugations. 

7. Tn the art of forming a corrugated panel 
from a sheet of metal and Wherein the corruga 
tions form a repetition of a unit pattern, each in 
cluding a major corrugation and a minor corru 
gation extending at right angles to its associated 
major corrugation and in alignment With the 
corresponding minor corrugation on the next ad 
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jacent pattern unit, the method which consists in 
Subjecting a portion of the sheet to a flat die 
pressing operation to form completely one unit 
of the pattern while holding the sheet from mov 
ing and repeating the operation on a succeeding 
portion of the sheet displaced from the preced 
ing portion in the direction of the length of the 
preceding minor corrugation. 

8. In the art of forming a corrugated panel in 
which certain of the corrugations are arranged 
parallel to each other and other corrugations are 
disposed at right angles to the parallel corruga 
tions, the method which consists in die pressing a 
limited portion of a sheet metal plate while the 
plate is held stationary to form one of the par 
allel corrugations and the adjacent portions of 
the other corrugations, while flexing an adjacent 
portion of the plate and repeating said operation 
On the next adjacent portion of the plate. 

9. In the art of forming corrugated areas in 
sheet metal car ends and in which the corruga 
tions are arranged in checker-board fashion in 
intersecting sets, the method which consists in 
subjecting a flat sheet of metal to a heating and 
then immediately to a succession of die pressing 
operations beginning adjacent one edge and pro 
ceeding step by step toWards the opposite edge 
and at each Succeeding die pressing operation 
forming a corrugation of one Set spaced a requi 
site distance from the similar previously formed 
corrugation of Said set, and at the same time 
forming the intersecting parts of the other set of 
a length projecting laterally from the single cor 
rugation being formed sufficiently long to meet 
and form a continuation of the same formed dur 
ing the next Succeeding pressing operation, and 
at each operation holding the uncorrugated part 
of the sheet immediately adjacent the corruga 
tion being formed and which part is to be cor 
rugated at the next step in its flat condition to 
prevent the same from buckling. 

10. In the art of forming a sheet metal panel 
including in its final form tWo sets of corruga 
tions the corrugations of one set each having a 
relatively Wide flat top and the corrugation of 
the other Set being each Substantially U-shaped 
in cross section and hurdling over the Wide flat 
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top corrugations without change of cross sec 
tional form, the method which consists in initi 
ally forming in a sheet of metal, a single corru 
gation having on opposite sides of the crown 
thereof a plurality of short parallel corrugation 
sections transverse to the single corrugation, 
leaving the balance of the sheet flat for the time 
being, and then simultaneously subjecting the 
single corrugation. So formed to two die forming 
operations, one displacing the previously formed 
Sections in a direction a Way from the plane of 
the sheet to a distance equal to the depth of the 
hurdled corrugation in the finished panel and 
at the same time forming the single corrugation 
into a single flat top corrugation extending 
across the parallel Corrugations and hurdled 
thereby and repeating said operation to form a 
Second Set of hurdled corrugationS and a SSoci 
ated hurdling corrugation sections, the latter lo 
cated to form a continuation of each of the first 
formed hurdling corrugations. 
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