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CORRIGATION-FORNING EDIES FOR NIETA, FLATES. 

Application filed July 16, 1924, 

To all thorn, it may concern. 
Be it known that WILLIAM M. CoNNERY, 

a citizen of the United States of America, 
residing at Philadelphia, county of Phila 
delphia, and State of Pennsylvania, has in 
vented new and useful Corrugation-Form 
ing Dies for Metal Plates, of which the fol 
lowing is a specification. 
Corrugated sheet metal and forming ma 

chines ol' dies therefor are well known in 
However, corrugated sheet nietal is made 

of relatively thin material and the corruga 
tions are successively formed. The corru 
gations are constructed by forming ina 
chines or by means of dies where the form 
ing faces come together closely and also 
where the forming faces have successive 
projections and depressions. These articles 
of manufacture are commercially known as 
corrugated sheet metal, and in Some cases 
the walls of the corrugations are fluted ac 
cording to the forming faces of the dies. 
In other words, the dies or the forming 
parts of a machine have their forming faces 
fluted, so as to construct the walls of the 
colugations with flutes or other shapes. 
There is no claim made, in the present in 

Vention, for the production of what is com 
mercially known as corrugated sheet metal 
or for dies to form such material, whether 
or not futed Surfaces are used. 
On the 16th day of May, 1922, United 

States Letters Patent No. 1416,334 was is 
sued to William M. Connery, setting forth 
and claiming a flue and flue sections as well 
as a plate metal Section wherein corruga 
tions at infrequent intervals are used for 
constructing a flue or flue section. 

It is, therefore, the purpose of the pres 
ent invention to provide an improved cor 
lugation forming die to be used in connec 
tion with metal forming machines for press 
ing the corrugation our indentation into a 
l'elatively thick plate metal. In fact, cor 
rugations o' indentations having flat slop 
ing or other shaped sides o' Walls at infre 
quent and varying intervals are to be 
formed in thick plate metal, whereby ?lues 
and ?ue sections or other articles having 
walls may be stiffened in such wise as to 
permit the walls to expand and contract. Ol' 
to permit the walls to relatively move, due 
to villations, 

It is also well known that metal, when 
rolled to form plate metal, varies in thick 
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neSS at various points throughout the area 
of the metal. These varying thicknesses 
may occur in the Severed portion of the 
metal plate or toward the edges, due to the 
rolls of the rolling mill yielding too much 
at their ends or their central portions. The 
metal used for making various Wall sections, 
or walls of coal bunker's or like articles, 
average. Substantially three-sixteenths of an 
inch in thickness, more or less, and in this 
case, should an attempt be made to corru 
gate plates of this character by forming ma 
chines or dies at present used for construct 
ing successive corrugations, the machines 
would either break or jam. In fact, the 
forming dies which may be used for corru 
gating plates will break or iam, particularly 
where these relatively thick metal plates 
vary at different points throughout their 
area. Parts of the machine may break. In 
other words, when the forming faces come 
together and contact with the large Sur 
faces, the parts of the machine are put un 
der considerable strain at portions thereof 
and in other parts, the strain Or jamming 
forces are not present, hence the corruga 
tions are of deformed character and will not 
Serve the purpose to the best advantage. 
In the application above mentioned, pro 

vision is made for compensating for the 
varying thickness of the metal plate at va 
rious points throughout the area of the 
plate, thereby permitting the corrugation to 
be formed with sloping walls or other 
shaped walls in order that they may uni 
formly expand or contract and uniformly 
reinforce or stiffen a structure. The provi 
sion made in said application consists of 
grooves constructed in the faces of the dies, 
to take up for the varying thicknesses in 
metal plates. 
The present invention includes provision 

to compensate for the varying thicknesses 
in metal plates but in an entirely different 
manner. The present invention consists of 
the forming dies, a fixed head and a mov 
able follower head, the former carrying a 
steel knife with planed edges, the latter hav 
ing a channel to receive the knife freely with 
considerable clearance around the knife, al 
lowing sufficient space to compensate for 
the varying thicknesses in the metal plate. 
Furthermore, the channel may be of Sufi 
cient depth to permit corrugations of vary 
ing depths to be formed. 
Also, in the application above mentioned, 
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provision is made to perhit the plate metal 
to creep from either of the sides of the fixed 
and movable heads. In other Words, prior 
to the above inentioned application and the 
present construction of corrugation form 
ing means, sheet metal forming machines 
perinitted the netal to creep from One side 
only which necessitated greater pressure to 
be used to bring the movable follower head 
toward the fixed head, and to facilitate the 
creeping of the netal from either of the 
sides of the fixed and novable heads, pro 
vision is inade to allow the metal to slide 
easily as the corrugation is for ined in the 
channel, due to the followei' head loving 
toward the fixed head and 'eceiving the co 
Fugation forming knife. 
Another purpose is to pi'ovide l'eye'sible 

facing hai's renovably attached to the walls 
the channel of the nowable follower head, {} 

provided with arcuate adges ove' which the 
metal plate may freely c'eep and feed as 
the plate is formed with a colugation. 

Still another purpose is to provide lengi 
tudinal heads on the col'!'ugation forming 
knife acting to overcome the different hard 
nesses of the metal plate, and it is to be noted 
that the radii of the arcuate edges of the 
reversible facing bai's are to some extent 
dependent on the position of the ireads on 
epposite sides of the col''ugation forming 
knife. 
A further purpose is the provision of 

abutment beads 'enovably attached to the 
'elote coine's of the fixed head so that the 
action of the beads on the corrugation for ill 
ing knife and the edges of the facing bai's, 
in conjunction with the all tent le: {ls. Will 
enable the corrigation to take the desired 
shape. 

to the corris: {ion 
{}}) still te: ; factor in 

depth and the 
fact, it is the 

various arts carried 
at vale follo Ye heads 

that produces and goverins any desired for in 
or width or depth of certigation within 
the compass of the corrugation forming dies. 
A still 'the' purpose is to constrict the 

fixed ind () \; ( follo Ye (; (s; if St (th 
wise that the inclinatio of the sloping walls 
of the chainine of the loyable followei' head 
nay coi'i'ested with the inclination or 
beveled faces of the corrugation foring 
knife, whi' (yeel sit::ces : 'e c textch 
siya with the c' ye? ::ces () the i) ea?is 
(in the knife, the 'cly further soverning the 
for nation of the col'rligation. - 

\ still further purpose is to position the 
albutinent beads relative to the airculate edge 
of the facing bar's so that, when the 
follo Yer lead elevates into a nosition to re 
ceive the corrigation toi"; sing knife it the 
tie of orning the corrigation, the aiii 

folling knife also 
connection with gove 
shape of the corris 
collination of these 
by the fixed 

s' 
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Inent beads will position on opposite 'eilote 
sides of the edges of the facing h;1's all 
thereby govern the positions of the neta 
plate on opposite sides of the corrugation. 
in other words, the metal plate on opposite 
sides of the corrugation hay extend in ori 
Zontal corresponding planes oi' at any angle. 
it depending entirely upon the position (f 
the movable follower head when it is broight 
to l'est. 

It is to be understood that the particulai's 
herein given are in no way limitative is 
that while still keeping within the scope of 
the invention, any desired Jodifications of 
detail and desired propolitio)s may be inade 
in the apparatus according to circumstances. 
The invention comprises frther featies 

and combinations of parts as will be he re 
in after set forth, show) in the drawing 
claimed. - 

in the d'awings: 
figure I is a view in pei'spective of an 

improved cor' gation fol'}}ning die, showing 
the fixed and movable follower heads in posi 
tion reatly to receive a piece of plate net: 
to be formed with a corrugation. 

Figure 2 is a sectional view through the 
fixed and movable follower heads, showing 
a piece of plate metal in position to receive 
the first stage of forning the corrugation. 

Figure 3 is a sectional view showing a 
second stage. 

Figl: I'e - is a sectional view showing the 
third stage. 

Figi'e is is a sectional view showing the 
final stage in for ling the corrigation. 
Figu'e (3 is a view showing circular fixel 

and no valle followe)' leads for the tuise 
of constricting a corrugation of arcate fol'- 
nation. 

Referring () the dra Wings, 1 designates a 
no yable follower head supporting girder 
which is designed to be operatively mounted 
in a foundation, the same being operated in 
any suitable unanner and by any convenient 
means, preferably hydraulic power (not 
shown). This girder has an upper ed 
plate 2, the upper surface of which is planet 
ind is adapted to support the movable foll 
lower head 3. In fact, the under stiface of 
the followei' head is chainneled as show i, 
'all sing a seat 4 to be formed which include: 
side shoulder's 5. The botton of the : it 
is plained, so that when the follower head is 
placed in position on the no valle girder, the {y 

two planed stir faces closely engage thi' (ligi 
d Oilt theii entii'e areas. The shoulder's 

Overhang and engage the side edges of th: 
bed plate of the girde', acting to reinforce 
the connections and relieve any strain that 
may occul' On the Securing bolts 6. 
The follower head, which may also be 

termed a bolster, is in the form of a casting, 
2})d to lighten it, its sides are cit away cats. 
ing pockets to be formed, thei'e being in 
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tervening ribs, 8 which act to reinforce the 
structure of the follower head or bolster. 
The securing bolts 6 which fasten the fol 
lower head or bolster on the girder pass 
through the base of the head or bolster and 
through the side flanges of the bed plate of 
the girder, their lower ends having suitable 
nuts to hold the bolts secure and thereby re 
tain the head or bolster on the girder. 
At present, in constructing a flue section, 

plate or wall plate with infrequent corru. 
gations, it is customary to insert plates from 
six to eight or ten feet in length and width 
between the fixed and movable followe' 
heads for the purpose of applying corruga 
tions to the plates, though it is obvious that 
corrugations may be applied to plates of any 
dimensions. For instance, corrugations may 
be applied to plates in lengths of ten, twelve 
to fourteen and sixteen feet and to accom 
modate plates of these different lengths, it 
is a purpose of this invention to construct 
the follower head or bolster in Sections so 
that any number of bolster or follower head 
sections may be applied to the girder. In 
this event, the ends of the follower head or 
bolster sections have suitable openings 9 for 
the reception of bolts (not shown) which 
are used to connect the Sections of the fol 
lower head or bolster together. 
The follower head or bolster has a longi 

tudinal central channel 10 which may be any 
width and depth and any shape, preferably 
of generally V contour. However, the lower 
potion of the channel may, in some instances, 
have parallel opposed walls 11, while the 
upper parts of the Walls of the channel may 
diverge. The opposed diverging portions 
of the walls of the channel are grooved Ol' 
cut to provide seats 12 for the leception of 
facing bal's 13. The flat surfaces of the 
seats 12 are constructed in the same general 
plane with the diverging portions of the 
walls of the channel. s 
The lower' portions of the seats 12 are ai'- 

cuate, as at 14, and the facing bars 13 are 
correspondingly arcuate, as at 15. On their 
opposite longitudinal edges. Obviously, the 
facing bars are reversible, so that either of 
the arcuate edges thereof may be used for 
guiding the plate when creeping from op 
posite sides of the follower head or bolster 
during the forming of the corrugation. The 
arcuate portions of the seats 12 are of the 
same curvature as the arcuate edges of the 
facing ba's, so that when the facing bars are 
in their seats, a close fit will be assured. 
The facing bars may be made in sections 

ol' in lengths to correspond to the full length 
of the follower head or bolster. Preferably, 
the facing bars are designed to be construct 
ed in sections corresponding to each section 
of the bolster or follower head, so that any 
pair of facing bars may be fitted to a section 
of the bolster. The facing bars have a plu 

3. 

'ality of bolt receiving openings 16, the Op 
posite ends of which have beveled counter 
sinks for the purpose of countersinking the 
heads of bolts 17 which pass through the 
walls of the channel and through the facing 
bars, there being nuts 18 on the ends of the 
bolts and located in the pockets of the fol 
lower head or bolster, so that access thereto 
is easily had. 
The facing bal's are not only reversible to 

permit either of their arcuate edges to be 
located adjacent the upper part of the fol 
lower head or bolster, but reversible to en 
able either of the faces of the bars to oppose 
each other. This may be accomplished due 
to the fact that the bolt receiving openings 
have their opposite ends provided with bev 
eled countersinks. Certain Walls of the 
pockets of the follower head or bolster di 
Verge upwardly corresponding to the di 
verging walls of the channel 10. 
The arcuate edges of the facing bars pro 

trude beyond the upper portion of the bol 
ster and al'e provided for the purpose of 
permitting the plate, when being equipped 
with a corrugation, to ride thereover when 
creeping toward the channel from opposite 
sides of the bolster. These arcuate edges of 
the facing bars may protrude any distance 
above the upper portion of the bolster. The 
corrugation, when completed, extends down 
Wardly and, due to the arcuate edges pro 
truding beyond the upper portion of the 
bolster, the Opposite sides of the plate may 
be forced downwardly to assume partially 
diverging positions. These diverging posi 
tions of the Opposite sides of the plate de 
pend entirely upon the distance the opposite 
edges of the facing ba's protrude beyond the 
uppel' portion of the bolster. 
The opposite sides of the plate, that is, 

beyond the corrugation which is being 
formed, may extend in corresponding hori 
ZOntal planes and not be disposed in down 
Wardly diverging positions while the plate 
is being formed with a corrugation. How 
ever, the opposite sides of the plate beyond 
the corrugation may be disposed to diverge 
upwardly, that is, upwardly as long as the 
plate is resting upon the bolster. The posi 
tions of the opposite sides of the plate rela 
tive to the corrugation depend entirely up 
on the location where the follower head 
may cease to move, that is, with relation 
to the fixed head 19. 
The fixed head 19 is also in the form of 

a casting which may be any proportions and 
any suitable shape, and it has adjacent its 
under face a longitudinal groove constitut 
ing a seat 20 for the reception of a corruga 
tion forming knife 21. The fixed head may 
be of a length suitable to the maximum 
length of the bolster or follower head and 
will, therefore, accommodate bolsters or fol 
lower heads of less lengths. 

70 

75 

80 

85 

95 

00 

05 

O 

15 

2. 

25 

30 



O 

5 

20 

25 

30 

35 

45 

() 

s 5 

60 

Adjacent the opposite sides of the fixed 
head there are longitudinal recesses angular 
in cross section constituting seats 22 for the 
reception of the abutment beads 23. These 
abutment beads extend the full length of 
the fixed head and are secured in position in 
the seats by means of screw bolts 24. The 
fixed head may be any width according to 
the width of the widest portion between the 
facing bars, so as to permit the abutment 
beads 23 to position upon remote sides of 
the arcuate edges of the facing bars, that 
is, when the bolster or follower head ceases 
in its movement upwardly. If the widest 
portion between the facing bars is increased, 
then the distance between the abutment 
beads is increased. 
The abutment beads protrude downward 

ly below the under face of the fixed head, so 
as to straddle the arcuate edges of the fac 
ing bal's for the purpose of controlling the 
positions of the opposite sides of the plate 
as it is being formed with its corrugation. 
The remote sides of the abutment beads are 
curved on their edges, as at 25, to permit 
the plate as it is being bent to feed there 
Ovel' and to easily creep from opposite sides 
of the head as the bolster moves upwardly 
with the girder. 
The corrugation forming knife protrudes 

downwardly from the under face of the 
fixed head and is provided with opposite 
beveled faces 26 which diverge in the same 
general direction as the diverging walls 
of the channel 10. The greater portion of 
the corrugation forming knife has its oppo 
site faces parallel and between where the 
lower portions of the parallel faces termi 
nate merging into the diverging faces 26, 
side bai's constituting beads 27 are fastened 
to the knife. These beads or side bars 27 
may be removably fastened to the knife or 
Welded thereto, and they protrude laterally 
sufficiently so that their curved faces may 
be co-extensive with the diverging faces 26, 
acting to govern the divergent directions of 
the walls of the corrugation formed in the 
plate and to enable an arcuate corrugation 
to be constructed. 
The side bars or beads 27 and the abut 

ment beads 23 are to be arranged to suit 
different thicknesses of plate. The side 
bal's or beads 27 may be either bolted Ol' 
Welded to the knife and are necessary to 
Overcome the different hardnesses of plate. 
It has been found through experience that 
if cold metal plates to be formed with co 
rugations were of equal hardness, the func 
tion of the beads Ol' bal's 27 would be dis 
pensed with, but as it has been found 
through the same experience that the angle 
of the sides of the corrugation formed by 
the knife 26 will differ with the variation 
in the hardness or stiffness of the plates, it 
has been found necessary to provide some 
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means to insure a reasonable similarity in 
form, that is, similarity in the form of the 
corrugations of the various plates. Ex 
periences along this line show that the ten 
dency of soft plates is to cling toward the 
knife as the knife is in the act of forming 
the corrugation, hence some such means as 
the beads or bars 27 must be used to regulate 
the uniformity of the angle of the corruga 
tion. 
As previously stated, after considerable 

experimenting, the use of beads or bai's 27 
has been found most practical. The beads 
or bars 27 come into play almost at the end 
of the downward stroke of the knife, push 
ing the sides of the corrugation apart to a 
fairly uniform distance. This distance is 
not absolutely uniform in every instance 
due to the variation in the hardness of 
the plates. For instance, it has been found 
that soft plates stay where they are pushed 
while those of increased hardness have a 
tendency to spring back slightly and in 
order to prevent the springing back of the 
sides of the corrugation, the beads or bar's 
27 are employed. When the sides of the 
corrugation spring back, they do contact 
with the beads, hence it will be seen how the 
beads or bars 27 act to cooperate with the 
plates according to the different hardnesses 
thereof. The radii of the arcuate edges of 
the facing bai's are dependent upon the posi 
tion of the side bal's or beads 27. Theil' 
action, in combination with the abutment 
beads 23, gives the plate the desired shape 
of corrugation or indentation. 
The lower projecting part of the corruga 

tion forming knife also constitutes an es 
sential factor in constructing the col'I'lga 
tion. In fact, due to the projecting part of 
the corrugation forming knife being thin 
enough and due to having parallel opposed 
faces with the side bars or beads attached 
thereto, the corners adjacent these parts are 
permitted to receive the varying inequalities 
in the plate. In fact, it is the combination of 
these various features and formation of the 
follower head and the fixed head, the chan 
nel 10 and the corrugation forming knife 
that causes the production of any desired 
form or width or depth of indentation or 
corrugation within the compass of the die. 
The diverging faces 26 extend in the same 
general direction as the diverging portions 
of the opposite walls of the channel J) which 
also insures the proper forming of the 'i'- 
rugation. 
The invention having been set forth, what 

is claimed is: 
1. As an article of manufacture, a fixed 

head provided with a corrugation forming 
knife, and a removable bolstel or head, the 
latter having a channel to receive the corru 
gation when formed by the knife, said clan 
nel having opposed reversible facing ba's 
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with their edges projecting beyond the up 
per portion of the bolster and over which 
a plate Creep, during the forming of the coi'- 
rugation, the fixed head having means to 
straddle the facing bars and acting to de 
press the opposite sides of the plate the re 
quired distance. . 

2. The combination with a fixed die head 
provided with a corrugation forming means, 
of a movable bolster or head associated in 
opposed position to the fixed head and hav 
ing a channel to receive the corrugation 
formed by the knife, said knife having op 
posed beads positioned to overcone the dif 
ferent hardnesses of plate during the form 
ing of the corrugation. 

3. The combination with a fixed die head 
provided with a corrugation forming knife, 
the lower portion of which is provided with 
opposed diverging faces, of a movable bol 
ster or head associated in opposed position to 
the fixed die head and provided with a chan 
nel to receive the corrugation when formed 
by the knife, the channel having opposed 
diverging walls, said diverging walls at their 
lower portions merging into parallel opposed 
walls forming an extended botton to th 
channel to permit of additional movement 
for the knife, whereby the corrugation may 
be formed with increased depth, said walls 
also terminating at their upper portions in 
arcuate edges protruding beyond the upper 
portion of the bolster and over which a plate 
may creep from opposite sides of the bolster. 

4. The combination with a fixed die head 
provided with a corrugation forming knife, 
the lower portion of which is provided with 
opposed diverging faces, of a movable bolster 
or head associated in opposed position to 
the fixed die head and provided with a chan 
nel to receive the corrugation when formed 
by the knife, the channel having opposed 
diverging walls terminating at their upper 
portions in arcuate edges protruding beyond 
the upper portion of the bolster and over 
which a plate may creep from opposite sides 
of the bolster, and opposed beads fixed to 
the opposite faces of the knife constituting 
means to overcome the different hardnesses 
of plate, the fixed die head having abut 
inent beads to straddle the arcuate edges of 
the diverging walls of the channel. 

5. The combination with a fixed die head 
provided with a corrigation forming knife, 
of a movable bolster head having a chan 
nel with diverging walls to receive the cor 
rugation formed by the knife, the diverging 
walls having longitudinal seats, and revel's- 
ible elongated facing bal's mounted in the 
Seats. m 

6. The combination with a fixed die head 
provided with a corrugation forming knife, 
of a movable bolster head having a chain 
nel with diverging walls to receive the cor 
rugation formed by the knife, the diverg 
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ing Walls having iongitudinal seats, and re 
versible elongated facing bars Inounted in 
the seats, said facing bai's having opposite 
longitudinal arcuate edges to protrude be 
yond the upper polition of the bolster and 
over which a plate may creep from opposite 
sides of the bolster. 

7. The combination with a fixed die head 
provided with a corrugation forming knife, 
of a movable bolster head having a channel 
with diverging walls to receive the corruga 
tion formed by the knife, the diverging walls 
having seats, reversible facing bars mounted 
in the Seats, Said facing bars having opposite 
longitudinal arcuate edges to protrude be 
yond the upper portion of the bolster and 
Over which a plate may creep from Oppo 
site sides of the bolster, and abutment beads 
detachably carried by the remote edges of 
the fixed head and adapted to straddle the 
arcuate edges of the facing bars for govern 
ing the positions of the opposite sides of 
the plate. 

8. The combination with a fixed die head 
provided with a corrugation forming knife, 
of a movable bolster head having a channel 
with diverging walls to receive the corruga 
tion formed by the knife, the diverging walls 
having seats, reversible facing bars mounted 
in the Seats, Said facing bars having oppo 
site longitudinal arcuate edges to protrude 
beyond the upper portion of the bolster and 
over which a plate may creep from opposite 
sides of the bolster, and abutment, beads 
detachably carried by the remote edges of 
the fixed head and adapted to straddle the 
arcuate edges of the facing bars for govern 
ing the positions of the opposite edges of the 
piate, the lower portion of the corrugation 
forming knife having diverging faces, the 
remaining portions of the faces of the knife 
being parallel and provided with beads con 
stituting means to overcome the different 
hardnesses of plate. 

9. The combination with a fixed die head 
provided with a corrugation forming knife. 
of a movable bolster head having a channel 
with diverging walls to receive the corruga 
tion formed by the knife, the diverging 
walls having seats, reversible facing bars 
mounted in the seats, said facing bars hav 
ing opposite longitudinal arcuate edges to 
protrude beyond the upper portion of the 
bolster and over which a plate may creep 
from opposite sides of the bolster, and abut 
ment beads detachably carried by the remote 
edges of the fixed head and adapted to 
straddle the arcuate edges of the facing bars 
for governing the positions Of the opposite 
sides of the plate, the lower portion of the 
corrugation forming knife having diverging 
faces, the remaining portions of the faces of 
the linife being parallel and provided with 
beads constituting means to overcome the 
different hardnesses of plate, the association 
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of the knife with the channel of the bolster, 
together with their relative proportions, per 
mitting of the reception of the varying in 
equalities of the plate and causing the plate 
to creep or feed from opposite sides of the 
bolster. - 

10. The combination with a fixed die head 
provided with a corrugation forming knife, 
the lower portion of which is provided with 

10 opposed diverging faces, of a movable bolster 
or head associated in opposed position to 
the fixed die head and provided with a chan 
nel to receive the corrugation when formed 
by the knife, the channel having opposed 

15 diverging walls, said diverging walls at 
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their lower portions merging into parallel 
opposed walls forming an extended bottom) 
to the channel to permit of additional move 
ment of the forming knife, whereby the cor 
rugation may be formed with an increased 20 
depth, as a plate creeps from opposite sides 
of the bolster. 

In witness whereof, in the presence of two 
witnesses, the inventor's signature is here 
unto affixed. 

WILLIAM M. CONNERY. 
Witnesses: 

W. E. WESCOTT, 
R. A. BosWELL. 

  


