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UNITED STATES

PATENT OFFICE.

HERBERT E WHITE OF BROOKLYN, NEW YORK, ASSIGNOR TO INTERNA-—
| TIONAL METAL LATH COMPANY, OF NEW JERSHEY.

MACHINE'FOR MAKING EXPANDED METAL.

SPECIFICATION forming part of Letters Patent No. 668,669, dated February 26, 1901.

Application filed May 11, 1899:; Serial No, 716,407,

(No model.,)

To all whom it may concerwn: |
Be it known that I, HERBERT E. WHITE, of
Brooklyn, in the city of New York, State of
New York, have invented certain new and
5 useful Improvementsin Machines for Making

HExpanded-Metal Structures, of which the fol-

lowing 18 a description, referring to the ac-
companying drawings.

| While my invention is to some extent ap-

10 plicable to a great many forms of expanded-
metal structures, it is particularly applicable

~to the forms_shown in Letters Patent to Gib-
son, No. 451,418, dated April 28, 1891, and
to Hllton No 588 576, d@ted Aun'ust 24, 1897

15 and of the structures whlch form the subJecb-
matter of my application, Serial No. 702,522,
filed January 18, 1899. Such st;ruetures are
formed from a sheet having portions slitted
with parallel slits and alternating with un-

2o slitted portions, which are frequently but
preferably not grooved or corrugated. The
slitted portions after expansion form slatted
or open-work sections admirably adapted for
laths. |

25  The process carried out by the machine is
as follows: The sheet, which has been previ-
ously slitted, is placed in the machine and
the ribs, or, better still, the alternate ribs, are
gripped and simultaneously drawn apart at

30 a rate of motion which is proportional to the
distance between the ribs in the finished struc-
ture and a simultaneous or strictly-propor-
tional expansion takes place in each slitted
section.

35 1he metal sheet has a tendency to always
bend along lines lying in the plane of the
sheet and not edgewise of the metal.  There-
fore the several sections all expand in a per-
fectly regular manner when treated as1 have

4o just described. This can be illustrated by
an example: If a sheet having four slitted
sections alternated with five ribs be laid flat
on the table and if the first rib at one edge
of the plate be held flat on the table, the third

45 rib may then be drawn vertically upward,

- say, two inches, keeping the surface of the
rib always parallel with the table. The fifth

rib similarly may be raised vertically and
without turning double the distance or four

so Inches above the table, and there will be
found to be an even and perfectly regular

| (ribson patents.

| with one of the slitted sheets.

expansion throughout all the sections that
form the slatted portions. This principle is
Illustrated in Figures 6 and 7 of the drawings,
as will be hereinafter shown. Such a process 55
forms the subject of a divisional application,

‘the present application being for means or

apparatus.

In the dra,wmﬁ's Fm 1 1s a front view,
partly broken away toshowdehmls Fig. 215.51; 6o
plan view, partly broken away. Fig. 318 a
right end view. FHig. 41s a vertical cross-sec-
tion centrally through the machine. Fig.51is -
a detaill showing the movable jaws in position
when & sheet 18 just reaching its full expan- 65
sion. Kig. 6 shows, in full seale, part of a
sheet after slitting and prior to expansion.
Fig. 7 shows such a sheet expanded in the
jaws, which are enlarged to full scale and
form partof the machine shown in Figs. 1to 70
5. Rigs. 8, 9, and 10 are plan ffonb view
and cross-section of another form of machine
embodying the invention and adapted to ex-
pand the structures shown in the Hilton and |
Figs. 11 and 12 are end view 75
and plan of elbow links or toggles which pro-
duce the proportional movement of the jaws
in the machine shown in Figs. 8, 9, and 10.

Throughout the drawings like numerals of

- reference indicate like parts. 80

The machineshown in Figs. 1 to 5 has seven
pairs of jaws or jaw-plates, (numbered, re-
spectively, 1l to 17 and 21 to 27.) As the jaws
act on alternate ribs the machine is adapted
to expand a sheet having thirteen ribs and 8s
twelve slitted expansible sections. The jaws
are mounted to move vertically in the frame
or housing 10 between friction-rollers 98 at
each end. Hach Jaw is independently mov-
able (by means that will be presently de- go
scribed) to effect the expansion; also,the jaws
are all inovable to grip and release the sheets.
The motions of the several jaws will first be
explained in order to facilitate the descrip-
tion and understanding of the details and 93
funections of the mechanmal connections by
which they are actuated. As they first grip,
then expand, and then release the sheet and
finally return to their nsual positions and as
each jaw has its individual motion, the mo- roo
tion will first of all be studied in connection
In Fig. 61
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show a corner of such a sheet, including seven
ribs. The sheet is put in place between the
jaws, separated as shown in Fig. 4. 'The
jaws are then brought together to grip the
ribs firmly between each pair and are then
moved to the relative positions shown in Fig.
5, each pair of codperating jaws moving as a

unit and being brought to the position shown

in Figs. 5 and 7 either by the proportional
and simultaneous movement of all of the
jaws or by successive proportional move-
ments of the several pairs of jaws, The op-

posed codperating jaws of each pair are not

exactly and directly opposite each other.
This is because they act upon the unslitted
portions or ribs only, and it is convenient to
have each jaw rest against and be guided by
the neighboring jaw, as clearly indicated in

the ficures. The jaws may also be cut away,

as shown in dotted lines in Fig. 7. It is ap-
parent, however, that the effective gripping-
surfaces of the jaws are directly opposite
each other, for it is their function to hold
between them the narrow unslitted rib of
metal. When the slits are alternately in-
¢lined in opposite directions in neighboring
sections, as seen in Fig. 6 and in the Hilton
patent, a relative endwise movement also
takes place between the ribs, as shown by the
arrows, Fig. 6, during the expansion. Ribs
31 32 33 34 move relatively to the ribs 41 42
43, &ce., but they do not move endwise rela-
tively to each other. Asribs 31 32 33 34 only
are held in the jaws of the machine during
the expansion, the alternate ribs 41, 42, and
43 are free to move endwise 1n the rectangu-
lar spaces or intervals formed between the
jaws when expanding, as seen in Ifigs. 5 and
7. When expansion has taken place to the
full extent, the jaws open, allowing the metal
to slide or be withdrawn down the incline
step-like series of the lower jaws. The Jaws
then return to the position shown in Kig. 4,
ready to expand another sheet.

A great variety of mechanical connections
may be employed to give proper motion to
the jaws; but the mechanisms I have shown
effect the purpose in a very direct and sim-
ple manner.

I employ slots in the jaw-plates and operate
all the jaw-plates by horizontally - moving

shafts 51, 52, 53, 54, 55, 56, 57, and 58, carry-

ing small friction - reducing rollers 60. T'o
produce the proper motion of the jaws be-
comes only a question of proper laying out
and designing of the inclines which form the
cam-likesurfaces of the slots. Take, forillus-
tration, the jaw-plate 11 and analyze 1ts mo-
tion. First, it should descend to grip a rib
against the codperating jaw 21, then it should
descend to its lowest position, as shown in

Fig. 5, then it should rise half an inch or so

to release the expanded sheet, and finally
it should return to its initial position without
any particular requirements as to its return
movement. The shape of the slot which ac-
complishes this is shown in IFig. 1, and from

F

this it will be seen that as the shaft 53 travels
toward the left the three movements corre-
sponding to the gripping, descending, and
openingare accomplished. Thereturn move-
ment is accomplished by the return of the
shaft 53 toits initial position. Aseach of the
shafts 51, 52, 53, and 54 operates In a corre-

sponding slot in the jaw, a parallel motion
throughout the jaw -plate is assured. The

slots in the lower jaw-plate 21 are designed,
as shown in Fig. 1, to force the plate upward
to grip the rib, then downward simultane-
ously with the jaw 11, and then a little farther
downward to open the jaws, all of which 1s
accomplished by the movement to the right
of the codperating shafts 55, 56, 57, and 53.

“The slots for the other jaws are shown partly

indotted linesin Fig. 1 and they differ merely

in displacing the several pairs of jaws after

aripping a proportionately different amount.
The jaws 17 and 27 and 16 and 26 move up-
ward, the central pairof jaws 14 and 24 merely
orip and ungrip without carrying the ribs
either up or down, and the jaws 11 and 21 and
12 and 22 move downward during the expand-
ing movement. The shafts 51, 52, 53, and 54
travel horizontally in horizontal guide-slots
70 in the frame of the machine, friction-rolls
being provided to save wear and power. The
shafts 55, 56, 57, and 58 travel in horizontal
slots 71 in a rigid but adjustable plate 75, pro-
vided with adjusting-screws 76 and set-bolts
and nuts 77. This adjustment permits a

slight variation between the two sets of jaws

to allow for different thicknesses of metal
sheets. The horizontal movement of the

shafts 51 to 58 is produced by the three-armed
levers 80, connected by links 81 and 82 and

connecting rods or bars 83 and 84 with the re-
spective sets of shafts. Pitman or link 30
and erank 91 on each side of the machine ac-
tuate the three-armed levers 80 from the
shaft 92, which power is applied through the
power-gearing 94 and 95 and driving-shatt 96.
To further reduce power and take the end
thrusts, I provide several short friction-roll-
ers 98 for the ends of the several jaw-plafes.
Starting from the position shown in Ifigs. 1 to
4, a single revolution of the shaft 92 effects
the expansion of the metal and the return of
all the parts of the machine to their initial
positions.

The machine is capable of much modifica-
tion. In Figs. 8 to12 a modification is shown
in which the movement of the gripping-jaws
is horizontal instead of step-like. This form
of machine can be used for expanding the
(3ibson and Hilton forms of lath or the form

shown in my patent application, Serial No. .

4,354, filed February 7, 1900. In this modi-
fication of the machine there are five pairs
of jaws, the upper set being marked 101 and
the lower set 102. The upper set consists of

jaw-bars supported against the lower face of
the plate 110, but free to move laterally. The
lower jaw-bars 102 rest on the vertically-ad-
| justable table 120, which is manually raised
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by cams 121, cobperatively connected by |

shafts 122, cranks 123, and links 124 to be
manually operated by the lever-arm 125. By

this means the lower jaws are brought against

the upper jaws to grip the rib of metal to be
expanded. The horizontal proportional move-
ment of the jaws after gripping is effected

by means of elbow links or toggles, such as

is shown in Figs. 11 and 12. As the upper
and lower jaws are moved simultaneously by
mechanism essentially similar each to the

ment of the upper jaw-bars, which is clearly
shown in Figs. 8 and 9.

A series of links 130 are pivoted in pairs to
a connecting-rod 131, which 1s operated by a
pitman 132 a,ud erank 133. Powerisapplied to
turn the crank by means oi the bevel-gears
134 135. The similar connections for the
ilower Jaws differ only in the sliding connec-

tion between the pitman 136 and the crank- |

pin 137 to permit the raising and lowering of
the lower jaws. The outer ends of the links
130 are pivotally secured by pin 140 to the
two onter jaw-bars 101, Pins 142 143, in-
serted in the links 130 at intervals propor-
tionate to the expansion desired between the
jaws, operate the longitudinal slots 144 145
in the jaw-bars 101. To eoopemtwely oguide
the transverse movements of the pins 140,
the slots 149 in the upper plate of the frame
of the machine are provided. It will now be
seen as the pin 143 is drawn to the right of
Fig. 8 pins 140 and pins 142 are thrust out-
ward through distances corresponding to their
spacing on the links 180, and therefore the
jaw-bars 101 are expanded to the same pro-
portional extent. After the expansion has

taken place the lever 122 is lowered to release

the expanded metal by dropping the lower
jaws. Onecompleterevolution of the cranks

133 effects the expansion of the metal and ;
the return of the machine to its 1nitial posi-

tion, ready for the insertion of another plate.

It will be seen that the jaws are provided
with codperative projections and recesses
which may be designed to form any shape of

ogroove in the ribs of the metal piates that may.

be desired.

What I claim as the characteristic features
of my invention are the following:

i. Incombination in a machine for expand-
ing slitted metal sheets, a plarality of codp-

L

S

erating jaws, and means for proportionately

displacing the several pairs of jaws, substan-
tlally as set forth. |

© 2. Ineombination in a machine for expand-
ing slitted metal sheets, means for gripping
the ribs or unslitted portmn% of the sheet, and

55

means for displacing the ribs when so gripped 6o

proportionally throughout the sheet, sub-
stantially as set forth |
3. Incombination in a machine for expand-

| ing slitted metal sheets, means for gripping
other, I will describe in detail only the move- |

the ribs or unslitted portions of the sheet, and
means for displacing the ribs when so gripped
transversely to the original plane of the sheet,
substantially as set forth

4. In combination in a machine for expand- |

ing slitted metal sheets, a plurality of coOp-
erating pairs of gripping-jaws, means for giv-
ing pd,rallel motions to the several pairs of

70

J&WS and drawing them apart, and means for

oripping and ungripping the jaws, substan-
tially as set forth

5. In combinationin a ma,chme for expand—
ing slitted metal sheets, a plurality of codp-
era}ting pairs of gripping-jaws, means for sup-

porting and guiding the jaws to permit move-

meunt in parallel planes, means for gripping
the cooperatm pairs of jaws together and un-
oripping them, and means for mmultaneously
aetuatmﬂ* all the said jaws proportionately as
to speed of movement and as to distance trav-
ersed, substantially as set forth.

6. Incombination in a machine for expand-
ing slitted metal sheets, two sets of coOperat-
ing jaw-plates mounted to move in parallel
planes, and means for simultaneously giving
to each of the said jaw-plates a successive
oripping and step-like expansion movement,
substantially as set forth.

- 7. In amachine for expanding slitted metal
sheets, mechanism for gripping such a sheet
at its marginal portions and mechanism for
drawing &pdl’l} the said gripped portions in
dlreetlons transverse to the plane of the said
sheets, whereby such sheets may be regularly
and nniformly expanded throughout their ex-
tent at a single operation.

Signed this 3d day of May, 1899, at New
York city, New York.
HERBERT E. WHITE.
Witnesses:
GEORGE H. SONNEBORN,
"HAROLD BINNEY.
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