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To all whom it may concern:

“"Beé it known that I, LEwis E. CURTIS, &

~ citizen of the United States, residing in Chi-

o

. tion.

10

cago, in the county of Cook and State of Iih-

nois, have invented a new and useful Im-

rovement in Machines for Expanding Sheet:
which the following is a specifica-

etal, of

This invention relates to a machine for
expanding sheet imetal which has been pre-
viously cut

vention set

- August 1, 1905, and numbered 796,402, and

. 1s an improvement thereon.

15

Its object has

been to obtain a.construction which will
insure more perfect work than previous:

machines. In said patented machine, the

 tgheet is drawn continuously over.the edge
. of a su
20
. the edge over w

ort and deflected away from the
plane of the supﬁfrt; as 1t moves off the same,
ich the sheét is drawn being

. in the construction illustrated, arranged- at

- 25

30

35

40

an angle to the direction of the feed; and In

‘the preferred construction of the machine,

also disclosed in the patent, the sheet is
moved longitudinally “over two diverging
supports which are adapted to deflect the

sides of the sheet in opposite directions from
the plane of the sheet, one half of the

sheet upward and the other half downward,

‘the supports mentioned being stationary.
While these constructions were great 1m-

rovements on the prior art, and are calcu-

ated to expand sheets more or less perfectly,
and with a rapidity previously deemed im-
possible, I have conceived that an expanding
machine constructed like the preferred con-

struction of the patented one except that the

supports over which the sheet is moved

and from which it is deflected are provided

‘with moving instead of stationary surfaces,

- would perform the work with the same rapid-

ity but in a better, manner than the patented

" machine, and avoid the difficulties met with

4D

o0

" invention. Fig. 2 is a side elevation.
8 is a longitudinal vertical section., Fig

55

"~ To thatend I have dev
“the present application, and it consists in the
novel construction of parts and devices and
"in the novel combinations of parts and de-

in operating it. . _ -
devised the machine of

vices hereinafter set forth. .. .
" In the drawing, Figure 1 is-a plan of the
.4

is an enlarged side elevation of ‘the co-

opera‘;ing feédifghains- acting on one sidels. of

-

sl

b

| sheet undergoing expansion.

or slitted. It embodies the in~

forth in the patent to me, dated | the frame af the machine.

js shown. at 10 receiving. power from the

foreing

pivoted frame 44, the pivot bein

non-acting position, thus destroying

‘This enables access to be 1

Fig.

‘the sheet. Fig. 5 is a plan view of.the lower
half of the right hand expander arm and ¥ig.
6. is a bottom plan of the upper half of the

same arm partly broken away. Fig. 718 a
cross section on the line 7—7 of Kig. 4.
Figs. 8, 9 and 10 are sectional views of a
Fig. 11 18 &
lan of & slitted sheet upon which

partial 1 wht
Fig. 12

the machine is adapted to operate.
shows the expanded sheet.

~ Referring to said drawings, 15 represents
“The drive shaft

pulley 17 and communicating it to the ma-
chine by a pinion 18 meshing with & gear 19
on shaft 20. Shaft 20 carries & gear 21

tneshing with a Eear 22 upon a shaft 23 8x-
e machine and carrying at

tending across t
one side of the machine & gear 24 meshing
with a gear 25 upon the shaft of a sprockset
whee! 26. This sprocket wheel is connected

by a-chain 27 to another sprocket wheel 28
| on the shaft 29. Shaft 29 carres & gear 30

and also. a sprocket wheel 31 adapted to
actuste one of the feed chains. Gear 30
upon shaft 29 meshes with another gear 32

driving another of the

on the shaft 33 carr in%a, sprocket wheel 34
&

On the

od chalns.

shaft 23-is a sprocket wheel 35 connected by

-

s chain 36 to a sprocket wheel 37 on a shaft

38: shaft 38 also carries a gear 300 similar te
gear 30, and meshing with a gear 39 drivinga

shaft 390. Shafts 38 and 390 each carry a
ate the feed chains of the downwardly m-
clined arm. - ?
‘Upon the shaft 23 is mounted a feed roll 40
and said shaft also carries a pinion 41 mesh-
ing with a pinion 42 on the journal of a sec-
ond feed roll 43. -These feed rolls coact 1n
the slitted sheets into the expander:
The up
_ shown .at
45 in such menner that it can be thrown
over from its operating position, shown 1n
full lines at Fig. 3, to that shown in dotted
lines in the same figure, Said roll 43 1is
shown in Figs. 1 and 2 as thrown back to its
mesh between 1ts actu &tin%pmions 41 and 42.
_ ad to the passin
sheet. When in its acting position, this ro
43.is held to its work by springs 46. The
feed rolls 40 and 43 deliver the slitted sheets
between the stationary guides 47 and 48

er of these feed rolls is supported in &

the

80
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sprocket wheel, not shown, adapted to actu-
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' u]ilon rocking pivots 58 having arms 59 to
W springs 60 are secured. The ends of

45

2?0

- bb

_and the other upon the

which conduct it to_the expanding mechan-
1s81m. SR -

erating on:one-side of the. sheet
 othér side. These
alike.in constructien,

arms, one o

arms are substantiall
differing only in the fa. At on “

versévlf)l? the other and acts to“force its side
of the sheet upward while the other acts to
force its side of the sheet downward, and

consequently a description of one will answer
In_large measure for a description of the
~~ other. The main feature of t
the feeding chains of which there are two in

each arm.  Those in the right

_ hand ‘or. up-
wardly inclined arm are shown

at 50 and 51,

the former being the upper chain and ldﬂatéd_ -'
being the

above the sheet and the latter ,
lower chain and located below the work.
The chain 50 is made of links longitudinally
grooved on their faces to increase their hold-
Ing power, and runs gver the driving sprocket
31 already mentioned, and over a second
sprocket 52 on a short shaft 53. The chain
51 18 composed of flat faced links, referably
somewhat wider than the links o; chain 50,
and runs over the driving sprocket 34 above.
mentioned, and also over another sprocket

54 on a shaft 55. The chain 50 is arranged
parallel with the direction of the feed, whle

the chain 51 is arranged at an outward angle
and both are in bearing contact with unex-
panded parts of the sheet so long as any parts
remain unexpanded, and the necessary pres-
sure upon the work is caused by providing
one of the chains with pressure devices
back of that course of the chain which is in
contact with the work. ' I prefer to combihe
tlﬁege pressure devices with the grooved link
chain

50, and they consist of rollers 56 -on

studs 57 which are eccentrically supported

ich
the springs 60 are ‘attached to adjustable
bolts 61 passing through openings formed in

the zig zag portion 62 of the frame 65 of the
arm, and their tension tends to rock the.

pivots in the direction which

sure by the rollers.
Back of that portion of chain 51 which

bears against the work" anhd -consequently

will cause pres-

‘sustains the pressure caused by the rollers

56, I place a series of anti-friction rollers 64
wit
the work. The bearinfs
53 are formed in the lo

of the shafts 29 and

- as well as those of the pressure roller pivots,

60

- 66

frame 65 to the lateral flange 68 of th

and the chain 50 is moved through an in-
closed path formed in the side of the frame
and closed at its vertical side by the plate 66.
The frame has a lateral flange 67 at its bot-
tom which serves as a means of

The expanding devices which are now to.

be described -form practically gwo diver ing |

act that one ig the re-

6 arns are .

adag;ted to ease the moverhent of the chain

ngitudinal frame 65

| 69 of the lower chain 51.

P —

~ersed- |

| at the vertical sjde.
69 and

end by the arm 71.
‘arm 18 downwardly inclined but it is

‘movement of the __ . .
from the angle of ¢hain 50. Pressure rollers
and contyolled by

i

uniting | chains 51 and 501
e frame | their paths diverge

diverge and as the.chains are ada,

$17,715

larto frame 65 and it furnishes bearings for
‘the sprocket wheel shafts o erating chain 51
and, for the rellers 64, and _
r+8aid chain are shaped to conform

to the chain, and a plate 70 closes said ways
_ The two frames 65 and
d the chdins unitedly form one of the
diverging e:i:ga;nder arms adapted to oper-
ate on one side of the sheet and such arm is
pivotally secured to the main frame at one
The other expander
like the
ects. It
ame 69,

rovided with a

upwardly mclined arm in many resy
is provided with a longitudinal

having a lateral flange 68, is
grooved link chain 500 simj
and with a flat link chain
chain 51 and with similar

for driving said chains. Tt differs from the

Frame 69 is simi-

the ways trav-

70

70

80

ar to chain 50,
501 similar .to
?rocket wheels

85

upwardly inclined arm however in these ad-

ditional respects; the chains 500 and 501 are.

reversed in loeation, the former being below
the work and the atter above it, and the
latter is arranged at an an le to the line of

sheet, wii{;h; 1S. reversed

supported by eccentrics ontyolle
springs similar fo rollers 56 are 1 rovided act-

upward{[y

I’Oﬁﬁl‘ﬂ similar to rollers ‘64 are provided

above the lower course of chain 500. Chain

500 1s arranged parallel to chain 50. .
With this construction the operation 1is
substantially as follows: The sheet which is
advanced by the rollers 40 and 43, after
passing the guides 47 and 48, enters between
the chains of the expander arms, chains 50
and 51 teking hold of.it at one side of its
central longitudinal line and chains 500 and
901 taking hold of it at the other side of said
line. As the paths of the two p&irs of chains
the sheet firmly and to feed it a ong, it will
be seen that as the sheet
or half of the sheet will PWa,
and the other side or half will be orced

on chain 500, and anti-friction

is moved one side
be carried upward

90

05

100

105

ted to grip

110

downward. - This divergence in the pathg of

the chains causes such a strain upon the pgr-
tions: of the sheet lying between the 'ctg&iifa
a8 to force those portions to open, and as the

115

chains 50 and 501 are arranged at angles di-

verging oppositely from the center of the
portion of the sheet between those
120

sheet, the
chalns widens
until finally all
anded, |
TAWN Or

as' the. pperation proceeds

flows over the proximate sides or

edges of chains 51 and 501, which serve the

same purpose in opening the slits as 4o the
proxumate edges of the tables -or supports of
my- 8aild patent. At the point where the
heet ig first taken hold of by the chains, the
come close together but
from that point to their

n the operation, the ‘sheet is o

125

130



10

of the sheet, and proceeding in gradually |

.. 15

the central line to the margms.

917,718

T

outer ends, so that tihes[\]y gradually slip or
shift outward toward the

sheet and finally pass beyond the same, re-
tainin
50 m;ﬁ 500 such control of the sheet as 1s
needed to cause the opehing of all the slits in
it.
Sﬁonding‘ to that of the rolls 40 and 43 and
the operation as an entirety is very similar
to that of the patented machire, the openin
commencing at the center of the forward en

lengthening diagonal lines extertding . from
The unex-
panded portions of the shget are maintained
in a flat condition until they reach the inner

~ edge of and are drawn off the chains 51 and

- 501. Each pair of chains thus constitutes a

ripping means - comprising two continuous

exible grippers. ' Relative to one of these

two pairs of chains, the other pair may be

“considered as & holding means which holds

‘the sheet at one edge against transverse

29

~ 400, in conjuncs

' 30

edgewise movement while the first men-
tioned pair of chains effects the expansion
of the sheet. - - |

- The upwardlg%t’:liﬁed arm is supported at
1t outer or rea}nd by an upstanding- arim

on with a depending pro-

jection 401, whigh is adjustably bolted to the

arm by the bolt #02, and the downwardly in-

clined arm is supported- at the rear end by |

. providing it with a depending leg 403, whic

35

" may be bolted t¢ a stationary riser 404. " To
adjust this arm g bolt 405 is arranged under .

- leg 403. '

4

40

"I claim:—

1. 1n_a machine for expanding a slitted
sheet of metal, the combination, with means

+

_each side of the sheet, the gripping means

_4“5

-diverging from the holding means, and mech-

- anism for causing a progressive movement of
" the said holding and the said gripping means

. to cause the expansjon of the sheet. -
.22, In a machine. ¢ _
sheet of metal, the combination of two grip-
 ping means, one at each edge of the sheet,
- said two gripping means diverging from each

50

r . . o

ine for expanding s slitted

~ other and each comprising two continuous

55

" the sheet.” - |

60

. ' a
1

eac
tinuous flexible grippers, one at each side of |
the sheet, and the two gripping means being

sheet; and mechanism for causing the pro-
gressive movement of the grippers to expand

3. In a  machine for expanding a slitted
sheet, of metal, the combination of two grip-
ping means, one at each edge of the sheet,
gripping means comprising two con-

divergent from each other in a direction at

- o - - - mm -— - 3 —

margins of the

however, in conjunction with chains .

All the chains move at a speed corre-.

rippers one at .

1

}

1

Lrippin

sheet and gripping the une

and mechanism for causing the progressive
movement of the grippers to expand the
sheet. . . L o

4. In & machine for expanding a slitted
sheet of metal, the combination of two grip-
ping devices, one at each edge of the sheet,

the two gripping devices diverging from éach-

other, and each gripping device having two
r surfaces extending continuously
along the sheét one at each side thereof, be-

| tween which surfaces the sheet 1s held, and

mechanism for causing the progressive move-
ment of said surfaces to expand the sheet.
5.-In a machine for cxpanding a slitted
sheet of metal, the combination of two grip-
pihg means, one at each edge of the sheet,
said two gripping means diverging from each

other, and each comprising two endless’

chains one at each side of the sheet, between
which cheains the sheet is held, and mech-
anism for causing a progressive movement of
the chains to expand the sheet.  ~

i 6. In a machine for expanding a slitted
{ sheet of metal, the combination, with means

for holding the sheet at one edge against

- transverse edgewise movement, of a gripping

means at the other edge of the sheet com-

priging two chains, one at each side of the

sheet, between which chains the sheet is held,

the said gripping means diverging from the
holding means, and mechanism for causing
s progressive movement of the said holding

o

70

79

80

89

90

173

means and the sald gripping means to cause

the expansion of .the sheet.

7.-In a machine for expanding a slitted
sheet of metal, the combination, with means

means at the other edge of the sheet compris-

for holding the sheet at one edge sgainst | ing two continuous flexible grippers, one at
transverse edgewise movement, of a gripping
means at the other edge of the-sheet compris=

~ing two continuous flexible

| each:'side of the sheet, the gripping means

diverging from the holding means in a direc-
tiori at an angle to the normal plane of the

-sheet, and mechanism for causing. the pro-

eressive movement of the said holding means

and of the said gripping means to cause the

‘sheet to be drawn over the edge of one of the

100

| for holding the sheet at one edge against *
transverse edgewise movement, of a grippil:lg_

105

110

grippers and cause the progressive expansion

of the sheet, -

. 8, The machine . for expanding slitted
| sheets of metal, having diverging expander
| arms provided with moving pressure-exert-
S0 ‘ { Ing chains respectively above and below the
- flexible grippers, one’ at each side of the:'| EOE A

sheets. - .

-
e |

- 9. The 'm_a;cliiiié for expanding slitted

sheets of metal, having diverging expander
arms provided with feeding and expanding

means consisting of opposing pressure-exert-

ing chains arranged above and below the
xpanded portions:
thereof between them. o

10. The machine for expanding sl'itf-e:d -.
expander

sheets of metal having diverging
arms, the feeding means whereo

erge rom: , I consi_st.‘*g
85 an augle to the normal plane of the sheet; | opposing chains, one above and one below

4 — -

115

120

125

180



.

the sheet and moving with it, and grippin
its unexpanded marginal portions, sai
chains being adapted to release the widening
expanded zone of the sheet as the operation

proceeds. . .
- 11. The machine for expanding slitted

sheets of metal having diverging expander

~ arms, the feeding means whereof consist of
- opposing chains in each arm, one above and

10

. BAC

- of 2 pair of feedi

20

29

one below the sheet and moving with it, and
gri;}:lping its unexpanded margins, one of
pair of chains being arranged parallel to
the line of the feed and the other on¢ of each
pair being arranged at an angle to such line.
12. In a ‘metal expanding machine, the
combination with diverging expander arms,
chains for each arm, one
above and one below the sheet and acting
to grip the unexpanded margins of the sheet,
one of each pair of chains E)rming an edge
over which the sheet is drawn. |
13. In a metal expanding machine, the
combination of two diverging pairs of grip-

ping feeding chains adapted to grip the un-

expanded margins of the sheet, one chain of

each pair being above the sheet and one

_ chain of each pair below it. -

30

39

40

14. In- & metal expanding maChiﬁe-, the
combination of two diverging pairs of grip-
ping feeding chains, each pai

sheet at the outer line of the expanding zone.
15. In a metal expanding machine, the
combination of two diverging pairs of grip-
ping feed chains arranged to grip the unex-
anded margins
hold outwardly as that zone widens.

16. In 'a metal expanding machine, the
combination of two diverging pairs of grip-

, (Pau‘ adapted to
grip one of the unexpanded margins of the

__ og the sheet at the outer
ines of the expanding zone and to shift their |

!

.

sheet in a fixed plane; with means

017,715

\

ping feed chains, adapted to
anded margins of the sheet along the outer

ines of the expanding zZone, their gripping

action changing location with the widening
of the expanded zone and during the opera-
tion. ' | ,

17. In a machine for expanding previously

rip the unex-

45

slitted sheets, the combination of pairs of

continuously moving opposing chains grip-
ping the surfaces of the sheets and diverging
supports traversed by said chains, each pair

of said chains serving to draw the sheet off

the edgle of the other pair. .

18. ‘The machine for expanding previously
shtted sheet metal wherein are combined
feeding means traveling with the sheet and
adapted to hold a longitudinal marginal por-

bo

55

tion of the unexpanded sheet in a fixed plane,

- with means for deflecting the adjacent longi-
-tudinal portion of the sheet from said plane
and simultaneously expanding it, o
' . _ ing previously
slitted sheet metal wherein are combined
feeding means traveling with the sheet and

19. The machine for expan

adapted to hold a gradually narrowing longi-

60

85

tudinal marginal portion of the unex]f)ended |
Or

flecting the adjacent longitudinal portion of
the sheet from said
expanding 1t. IO o

20. The machine for expanding slitted
sheets of metal, having dive‘rging}euxpandérs

plane and simultaneously

de-

Emvided with moving, continuous and flexi--

le pressure - exerting - devices respectively
above and below the sheets. |

 LEWIS E. CURTIS:
Witnesses: ’

- H. M. MunDaY,
- Epw. S. EvarTs.
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