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 UNITED STATES PATENT OFFICE

0F CHICAGO, ILLINCIS

. This invention relates to apparatus for -
the manufacture of expanded steel load bear-

&=

Patented Oct. 13, -1"93‘1‘

182734

HARVEY M. GERSMAN,

. Apptication filed February 19, 1925, Serial No. 10,349,

ing members and more particularly to appa-
vatug for the production of such members in

integral form from a rolled structural shape

according ‘to the process which forms the
subject of my pending application, ‘Serial
No. 7,764 - - SRR B :

The principal bbject' of the invention is to

. provide an apparatus by which the strand

portions. of the blank can be completely
stretched prior to the expansion of the blank

“and the expansion of the-blank can be com-

" of Figure 1, more particularly showing
phase of the slitting operation: =~

pletely carried out without further stretch-
3 ing the strand portions. - s

The invention consists generally in an ap-
paratus -having novel features. of structure.

and organization - which are ~provided to

_carry out the operations above generally re--
ferred to and which will be set forth in"de-

tail as the description proceeds..

The accompanying drawings illustrate the

apparatus diagrammatically but in sufficient
detail to enable its principles of construction

. and operation to be readily understood. :The
drawings also illustrate: the completed beam

and the various stages of its manufacture, the

beam forming the subject of my pending ap-

plication; Serial No. 7,765. . = ' ‘
In said drawings: -« 7 7

- Fi

=

‘Figure 2 is a diagrammatic top plan view
of the same. T i

“Figure 3 is a cross section showing a pre-
ferred form of blank. - ' <

Figure 41
blank. . SRR
- TFigure 5 is a cross section on the line 5—5
a

Figure 6 is'a plan view of a portion of the

blank conforming to the operation shown in

~Figure 5.

B0

_ blank conforming to

Figure 7 is a CrOSS section on théline -1
of Figure 1, more particularly showing a

further phaseof theslitting operation.

Figure 8 is a'plan view of a_,;port»ion:of"ch‘e
the operation shown in

Figure 1.

, oure 1 is a diagrammatic side elevation
of the apparatus, o e

s a plan view of 'a'pkort‘ioh of the -

on the line 9—9 of Figure 8. - o
Figure 10 is a cross section-on ‘the line

“10—10 of Figure 1; more:particularly show-

ing the operation of the compensating rolls
by which the bar or strand portions produced
by the slitting of the blank are caused to be
of ‘uniform thickness  throughout. their ex-
tent. S T

Figure 11 is a plan view of ay']g-)ortion of the
‘blank conforming to the operation shown in

Figure 10. S A

Figure 12 is a sectional view of the blank
on the line 12—12 of Figure 11.  The defor-
mation of the strand portions is shown in this

Figure 9 is a sectional ‘view Qfﬁ the blanl,;“
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figure onu somewhat exaggerated scale in -

order to promote clearness of illustration. -

 Tigure 18 is a cross section on the line -

18—13 of Figure 1, more particularly show-

‘ing the operation of the first expansion roll.

Figure 14 is a plan view of a portion of the

blank conforming to the operation of Figure

" Figure. 15 is a sectional view of the blank
on the line 1515 of Figure14. - '+ -

the operation of the second expansion roll.-
" Figure 17 is a plan view of a portion of

~the’ blank conforming to the operation of-

Figure 16. S :
-~ Figure 18 is a sectional view of the blank
on the line 18—18 of Figure 17. - -+ *
- Figure 19 is a cross sectional view on the

“line 1919 of Figure. 1, more particularly

sho'lwing the operation of:the first flattening
voll, et e
blank and an-adjacent portion of the spread-
er conforming to the operation of Figure 19.

85

'Fi"gureQOiiks a plan ﬁfe’W of d-portion of the

90

“Figure 21 is a sectional view on- the line -

91- 51 of Figure 20, this view also showing it

‘the lower portion of the first flattening roll.

Figure 22 is a cross sectional view on the .

line 22922 of Figure 1, more particularly
showing the operation of the second flatten-

ing roll. -

95

Tigure 23 is a plém viewof'a,fportidn of the

blank and an adjacent portion of the spreader

_conforming to the operation of Figure 22. -

ane

TR
TFigure 16 is a cross section on the line .
1616 of Figure 1, more particularly showing'
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Figure 24 is a sectional view on the line
2494 of Figure 23, this view also showing
the lower portion of the second flattening
roll.

Figure 25 is a cross section on the line
25——25 of Figure 1, more particularly show-
ing the operation of the third flattening roll.

Floure 26 is a plan view of a portion of
the blank and an adjacent portion of the
spreader conforming to the operation of Fig.
ure 25.

Figure 27 is a sectional view on the line
97—97 of Tigure 26, this view also showing
the lower portlon of the third flattening voll,

Figure 28 is a cross section on the line
98—98 of Figure 1, more particularly show-
ing the operation of the fourth flattening
roll.

Figure 29 is a phn view of a portion of
the blank and an adjacent portion of the
spreader conforming to the operation of
Figunre 28.

qure 30 is a sectional view on the line
30—30 of Figure 29. this view also Qhownw
the lower portion of the fourth flattening roll.

Figure 81 is a cross section on the line
31—31 of Figure 1, more particularly show-
ing the final ﬂattenmo' and delivery rolls.

F10’ure 32 is a plan view of a portion of
the completed beam.

Figure 83 is a sectional view on the line
33—33 of Figure 32.

Figure 84 1s a detail view showing the for-
mation and function of the rolls 5.

The drawings illustrate in detail the pro-
duetion of a lattice truss and for most, 1f not
all, practical purposes it will be sufficient it
the struts of the completed beam have a single
line of intermediate bonds repreqentmg‘
points of intersection, the remaining bonds
being the connections between the struts and
the chords. ‘The blank for such a beam will
have three longitudinal rows of slits ar-

ranged in the manner and relation of the

slits provided in the blanks from which dia-
mond mesh lath, so called, is produced, that
is to say with the slits of each row in sym-
metrically staggered or break-joint relation
to the slits of the ‘adjacent row or rows.
While the blank for such-a beam may, as
stated, be of regular I cross section it is pret-
erably ot a modified original cross section
which promotes the facﬂlty of the slitting op-
eration, such . a blank, as B; being shown in
Iigures 8 and 4 and being promded with. par-
allel flanges 1 and a connectmc web. 2 which
has a wide- angled V cross section that pro-
vides anoularly related longitudinal web
portions 2a and 2b.

The operations in the order of their per-
formance are slitting the blank, unifying the
thickness of the bar or strand portions and
the interinediate bonds, stretching the bar or
strand portions, and separating the flanges
and pressing the stretched bar or strand por-

1,827,314

tions and the intermediate bonds back into a
quﬂe common plane. - The several elements
of the apparatus by which these operations
are carried out may, of course, be structurally
varied. - As dmgmnmmhcally shown, the ap-
paratus includes slitting rolls 3 and LL strand
1*’14‘711’1;3 or compensatmo rolls 5, strand
stretching rolls 6 and 7, strand flatt cning rolls
8,9, 10, 11 and 12 , the rolls 12 also serving as
deliver v rolls, a spreader 13 which is co-oper-
ative with the rolls 8, 9,10 and 11, and feed
rolls 14 which act on uhe flanges 1 and may be
arranged as required or desirable, in some
instances bein @ mounted on the shafts of cer-
tain of the other rolls and in some instances
being mounted on shafts specially provided
thevefor. The several shafts which carry the
rolls above enumerated are indicated at 15
and are mounted inbearings for which hous-
mgs 16 are provided, the shafts being posi-
sively driven from a line shaft (not shown)
orotherwise suitably by gearing which is sufi-
cienthr indicated by the showing of a gear
mnent 17 for each shaft
The slitting rolls may oe of dﬂV well lsnown
pe While the ahftmo may be performed
i a single stage it is prpfe‘ ably performed
u *.Wo sticcessive stages, the first stage by the
rolls 3 and the second stage by the rolls 4.
In the first stage (Figures 5 and 6) the blank
is formed with the central row of slits 100
and in the second stage (Figures 7,8 and 9)
with the outer row of slits 101, these being
located close to the web. = The modified-cross
section of the blank is of advantage as will
appear from Figures 5and-Tin that the 2 mgle
3 the portions which are displaced during the
shitting to-the shearing edges is at no point
greater than'a right angle and this charac-
tevistie pmvidﬁs for greater 'focility in the
slitting operation than is possible where, as
in a blank of regular I form, certain DOIthDS
of the web which would be (h‘-}phc ed d luring
the slitting operation would lie at an obtuse
angle to the shearing edge. In the first stage
of the slitti ting as effectod by the rolls 3 the
portion 2/ Is moved into a plane normal to
and located centrally-of the-flanges 1 and
parts of the portion 2¢ (being those parts
which provide the intermediate bonds) are
similarly displaced while: the remaining
parts of thé portion 2a are held in their orig-
inal plane and are thus severed from the a ad-
jacent pat rts of the portion 2b.  In the second
stage of the slitting as effected by the rollers
4 the parts of the pertions 2z which during
the first stage were held in their orwu\al
plane are moved into the same plane as-the
portion 25, that is to say a plane normal to

v
l
1
1

and Iobated centrally of the flanges 1, and

from this common plane admc#nt parts of
both of the portions 2a-and 20 are dlsphced
into a common plané parallel to the plane
from which the displacement stfuted the
portions so displaced being thus severed trom

T

o

105

116

120

30
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‘the web along lines parallel and adjacent to
the flanges and leaving in the plane from
which the displacement started those portions
which provide the-bonds between the struts
and the chords, i. e., the outer lines of bonds,
and if, as preferred; the outer lines of slits
be slightly distant froin the flanges also leav-

ing chord portions of the web. - In Figures 8

and 9 the strand portions are indicated at

102, the portions which provide the interme--
diate bonds at 103, the portions which pro--

vide the bonds of the outer lines at 104 and
the chord portions at 105. - S

- The-strand: portions 102 and the interrﬁe_—

diate bond. providing -portions 103 are, as

above explained, displaced incident to'the
slitting operation in planes parallel t6 the
planes of the outer bond providing portions

" 104 and the chord portions 105, In conse-

- 20

- 48

quence of this displacement the lenoth of the
parts betieen successive ;portions 104, these
parts being two strand portions 102 and an
intermediate bond providing portion 108 lo-

_cated - between them, is greater than:“the

length which these parts had prior to their
displacement, that is to say prior to the cut-
ting of the outer slits 101. - It follows that as
an incident of the slitting operation there 1s
some stretching of the metal of the displaced

' portions. This  stretching’ occurs in _the -
~ parts by which the displaced’ portions are
connected to the outer bond providing por-

tions 104; these parts being shown in Figure

9 at 102z -and being terminal parts of the:
strand portions 102 which extend diagonally -
~from the straight parts of such strand por-

tions to the portions 104. Thus the parts.
102a due to their stretching are of somewhat-
less thickness than the parts' 104 and the

straight parts of the strand portions 102. It

is desirable, however; that the displaced parts
“be of equal thickness throughout their extent .
since, otherwise, the resultant strands would

not only be of unequal thickness at different

points ‘but’ the parts stretched during the .

slitting -operation would be further atten-

uated during the ordered stretching opera--

tion, offering as they-do less resistance to the
stretching. forces than the remaining parts,

and would therefore be a source of weakness
“in the finished beam. T therefore provide:

for compensating the streteh of the parts

1024 by making all parts of the bond provid-

~viding portions 103 and the flat parts of the:

65

ing portions 103 dnd the strand portions 102
‘of equal thickness; this end being best served

by attenuating the intermediate bond pro-

strand. portions. 102 prior. to the ordered
stretching operation whereby said flat parts
and their connecting. portions 103 are in-
creased in over:all length and are reduced

to the same thickness as the connecting parts

102a. - This operation is accomplished by a
pair of unifying or compensating rolls 5, one

acting on the blank from above and the other -

-fiess of illustration: -

b'k»fr'ombelow{' The rolls 5 are forme’d with co-

operating transverse corrugations which are -

shaped and arranged to deform the displaced

portions of the blank into sinuous outline as.

shown in Figures 11 and 12, the parts 1024

0

e

being included in the sinuous curve at any

-point of which the metal is of the same thick-
néss ag at any other point.: The general form
“and drrangement of the rolls 5 is'illustrated
diagrammatically in Figure 1 and in greater

detail “in. Figure 34.. The transverse corru-
gations above mentioned are provided in co-
operating series on the two rolls, the corru-
gations of each series being designed and ar-
ranged to produce the prelimmary strand
formation shown in Figure 12, and to avoid

any stretching of the panél point providing.

portions of the blank. It follows that be-

tween the adjacent series of corrugations of:
y 85

each roll there will be breaks which consti:
tute inactive areas, and it is-obvious that in
producing the preliminary strand formation

shown in Figure 12, a series of corrugations.
on one roll will intermatch -with and coop-
erate with a corresponding series.of corruga- #

tions on' the other roll, and that the break
of one roll will register peripherally with
the breal of the other roll during the period
when a panel point providing portion passes
between the rolls:- The result of the opera-

“tion of the rolls formed and arranged in the

manner described is the formation shown’in

.80

A

"%

95

Figure 12, wherein those strand providing

portions which are connected by an interme-
diate bond providing portion are, together
with such-bond providing portion, uniformly
preliminarily stretched. Tt is to be ‘noted

04

that the deformation :of the strand portions -

is shown'in Figures 11 and 12 on a somewhat
exaggerated scale in'order to promote clear-
The stretching operation follows the oper-
ation of the compensating rolls and is prefer-
ably performed in more than one stage, two

stages being provided for in-the apparatus =%

05

disclosed.  The ‘stretching operaticn is so0~

performed that the intermediate bond pro-

~viding portions 108 are offset in paths at right
angles to the mean longitudinal plane of the-

web with the result that the adjacent strand

a5

portions-at opposite sides of the several slits

100 while remaining in parallel relation are

stretched proportionately to the increase in "

the ‘distance betweern their éndsas measured.
by their points of connection with the respec-
‘tive bond providing portions 103 and 104.

o

By proceeding in thismanner the bending of -

ing portions is-along transverse lines and

‘the “stretching forceés are applied at right

angles to these transverse bending lines with

the result that there is'no possibility. of tear-

ing.' Various mechanical agencies may be

employed for offsetting the bond providing-

portions 103 in order to stretch the strand ,133"2 N

the strands where they join the bond provid-- §
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portions 102. As shown in the drawings the
means for this purpose consists of the rolls
6 and 7 which are provided with suitable
teeth as shown. These rolls are arranged
whereby their teeth enter the angle of the
convolution of which the portion 103 pro-
vides the apex. As shown in Figure 12 this
angle faces downward and the rolls 6 and 7
are accordingly arranged to engage the blank
from below. The teeth of the roll 6 act in
the first stage of the stretching operation
and are therefore of less depth than the teeth
of the roll 7 by which the stretching operation
is completed. At the completion of the first
stage of the stretching operation, as shown in
Figure 15, the strand portions 102 have been
straightened from the sinunous form which
they had when the operation started and
have been stretched to a partial extent. A%
the completion of the second stage of the
stretching operation, as shown in Higure 18,
the strand portions have been stretched to the
degree which may have been determined upon
and each stretched part which includes an
intermediate bond providing portion and the
strand portions thereby connected is dis-
placed into substantial V-form.

The next step is the expansion of the blank
into the completed structural section. This
involves operations merely for the predue-
tion of open work and does not involve any
sensible stretching of any of the parts. In
the expansion of the blank the strand por-
tions are subjected to a two-fold displace-
ment operation, that is to say, they are bent
outward relatively to'one another so as to
extend divergingly from the common bond
and they are also pushed back into the central
longitudinal plane of the web, in short, flat-
tened. These operations are accomplished
by moving the flanges of the blank relatively
outward and at the same time applying pres-
sure to the offset bond providing portions to
move them and the strands back into the cen-
tral longitudinal plane of the web. By
pressing the offset bond providing portions
back toward the central longitudinal plane
of'the web while the flanges are being spread,
the rate at which the bond providing portions
are pressed back being propertional to the
vate at which the flanges are spread or slight-
ly greater, further stretching of the strands
15 avoided and at the same time all liability
of tearing the strands in the directions of the
slits is avoided. -The flattening of the dis-
placed parts may be effected by various
means, the drawings illustrating for this pur-
pose a series of rolls 8, 9, 10, 11 and i2 by
which the operation is completed in succes-
sive stages. The relative outward movement
of the flanges may be effected by various
means  but is preferably effected by the
spreader plate 13 which is employed in co-
operation with the rolls 8, 9, 10 and 11, the
web passing over the plate 18 which is thus

‘above.

1,827,314

used as a support and the flattening rolls en-
gaging the displaced parts of the web from
The plate 13 has a close fit between
the flanges 1 of the blank and its sides are
regularly divergent whereby said plate regu-
larly increases from a width corresponding to
that of the web at the end of the strand
stretching operation to the width which it is
intended that the web shall have in the fin-
ished beam; the diverging sides of the plate
13 acting on the flanges 1 during the travel
of the blank to cause an increase in the mutual
spacing of said flanges corresponding to the
vegular inerease in the width of the spreader.

The operation of the first of the flattening *

rolls is illustrated in Figures 19, 20 and 21
from -which it will be observed that the roll
8 has applied pressure to the adjacent portion
103 and forced the same 0 a lower plane, the
flanges 1 have moved relatively outward to a
slight degree by the spreader 13 and the
strand portions 102 have adjusted or accom-
modated themselves to the altered positionsof
the portion 103 and the flanges 1, the later-
ally adjacent strand portions now extending
from the portion 103 at a slight angle to one
another and: the longitudinally opposite
strand portions now extending from the por-
tion 103 at an'increased angle to one another.
The operation of the second flattening roll 9
is similarly illustrated in Figures 22, 23 and
24 from which it -will be observed that the
portion 103 has been forced to a position
somewhat below that of Figure 21, the mu-
tual spacing of the flanges 1 has been further

increased and that the strand portions have,

again and in-like manner adjusted or accom-
modated themselves to the further altered
positions of the portion 103 and the flanges 1.
The operation of the third flattening roll 10
is illustrated in Figures 25,26 and 27 and that
of the fourth flattening roll 11 in Figures 28,
29 and 30. These operations are similar to
those of the rolls 8 and 9 and involve further
increase in the spacing of the flanges 1 and
further flattening of the stretched displaced
portions.

The fifth and final stage of the expanding
operation is performed by a pair of co-oper-
ating rolls 12. The spreader 18 projects for
some distance in advance of the fourth {lat-
tening voll 11 and as the blank is fed for-
ward from this roll a further increase in
the spacing of the flanges 1 is effected by the
spreader. ¢
it- passes beyond the spreader. At this time
the flanges 1 hiave been spaced to the extent
determined upon and the flattening of the
stretched displaced portions has been nearly
completed. The-office of the rolls 12 is, there
fore, to perform the final step of bringing the
displaced portions uniformly into the central
longitudinal plane of the web and to give a
desirable finish to the completed beam. These

rolls are therefore shaped and proportioned e

The rolls 12 act on the blank as &
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to act on all par'ts of the web and ai‘e"o’pera-'
tive to deliver the completed structural mem-

ber which is shown 'in Figures 32 and-33. .

- The machine described produces a beam
expanded from a rolled structural shape in
which all of the parts displaced Ly the ex-

* pansion lie in the central longitudinal plane
of the beam, the structure being integral

10

15

" member. - :

20

Lt

~throughout. In the completed prodict the

strands 102z are of equal thickness through-
out their extent, the intermediate bonds 103z
are of equal thickness with the strands and

- the outer bonds 104z are of somewhat greater
thickness than the strands since they are not

subject to any stretching and therefore give .
a greater factor of safety to the structural

Having fully described ‘my,'inv'éntion,' I
claim: - v S S N LA
1. In apparatus for the manufacture of an’

~expanded steel load bearing member from'a

rolled shape slitted to provide strand por-
tions, opposed. cooperating rells having cir-

cumferentially spaced ribs éngageable with - 5. : :
‘expanded steel load bearing member from a

parts of said strand portions to displace said

“parts:in a direction at a right angle to the

* original central longitudinal platie of the siit-
© ted portion of the shape and by such displace-
‘ment to stretch the strand portions said dis-

2 placed parts being sinuous in outline, means

~for increasing the width of the shape after.

" the strand portions have been stretched, and. -
“means operating during the operation-of the :
: “tions back into the.plane from:which: they

~displace said parts in a direction ab.a right

“a rolled shape slitted to provide strand por-

last mentioned means for pressing the strand

5 portions back into the plane from which they

were-displaced by:the stretching operation.
2. In apparatus for the manufacture of an
expanded steel:load ‘bearing member from

tions, opposed cooperating rolls having: cir-
cumferentially spaced ribs engageable with
parts of said strand portions progressively to-.

angle to the -original central longitudinal

* plane of the slitted portion of the shape and
~ by such displacement progressively to stretch-

the strand portions'said displaced parts being
sintous in outline, means for increasing the
width of the shape after the strand portions
have been stretched, and means operating.

*during the operation of the last mentioned

63

means for pressing the strand portions back-
into the plane from which they were dis-
placed by the stretching operation. S

3. In apparatus for the manufacture of an
expanded steel load bearing member from-a.

rolled shape slitted to 'provide strand por--

tions, in combination, opposed cooperating -

-rolls having circumferentially ‘spaced ribs

for displacing parts of the strand portions

" in a longitudinal plane wholly at right angles

to the original central longitudinal plane of
the slitted portion of the shape and by such
displacement stretching the strand portions

- in sinnous outline to the full'extent of their

- 4. In apparatus for th
expanded steel load bearing member from:a -
“rolled shape slitted to provide strand por-" . . -
“tions, in eombination, means for deforming - ... . .
_the unweakened strand portions in sinuous. v -
‘outline to provide strands of uniform thick-.

5

length in the expanded member, means: for, .

producing a continuous feeding movement of

the shape means for increasing the width of
the shape after the strand portions have been" -
‘stretched ‘'and .means operating during the.

operation of the last
pressing the strand- por
plane from which they v
stretching operation...

ntioned means for

ness, means subsequently acting on the strand

_portions to stretch them means for increas-

ing the width of the shape after the strand

portions have been stretched, and means op-
‘erating duaring - the operation -of the last’
named means for pressing the strand -por-- - ..

tions baclkinto the plane from which they

“were displaced by the stretching: operation.

- 5. In apparatus for the manufacture of an

rolled shape slitted to provide strand por-

manufacture of an

0

éns’ back into the: .
e displaced by the

75

80 .

85 -

tions, in combination, means for stretching
in sinuouns-outline in the direction of their

ferig h the strand portions, means for increas-

“ing the width of the shape after the strand

portions hiave been stretched, and means op-

95

erating - during. the opera’ion of the last

naied means for pressing the strand por-

were displaced by the stretching operation.

100

* 6. In apparatus for the manufacture of an - -~

tions, in combination, means for stretching in

‘sintous outline in thé direction of their length.
the strand portions, means for increasing the

- expanded steel load bearing member from a
“rolled shape slitted to provide strand por-

width of the shape after the strand portions

and at a rate proportionate to the stretching -

expanded steel load bearing'member from a

portions,” means for progressively :increas-
1ing the width of the shape after the strand

“havée been stretched, and means operating =~

‘during the operation of the last named means == -~
, e

of the shape for pressing the strand portions . -~ +

“back into the plane from which they were - =

~ displaced by the stretching operation. . =

© 7 In apparatus for the manufacture of an_

15

‘rolled shape slitted to provide strand por- -
‘tions, means for ‘stretching in: sinuous out- = = .-
“line in the direction of the length thestrand .~

12'0"f T

“portions have been stretched, and means op- ~ “#- i

erating during ‘the: operation of the last °
named means ‘for progressively pressing the = ..

-strand .portions ‘back into the plane from

which they were
operation.:.

displaced by the stretching. .

expanded steel load bearing member from

~a rolled shape slitted to provide strand por-

tions, means for stretching in sinuous outline:

8. In apparatus forwthe maﬁtlfactllié ofan -

o0

105




6= 1,827,314

in the direction of their length the strand
portion, means for prooresswely increasing
the width of the shape after the strand por-
tions have been stretched, means operating

-during the operation of the last named means

for progressively pressing the strand por-
tions back into the plane from which they
were displaced by the stretching operation,
and means for continuously feedlnnr the shape
“in_ relation to the several means above set

¢ forth.

In testimony whereof T affix my signature.

HARVEY. M. GERSMAN
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