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To alé whom it may concern:
Be it known that I, HENRY AIKEN, of IIome-

‘stead, in the county of Allegheny and State

of Pennsylvama have invented a new and
useful Improvementin Machines for Shaping

- Sheet Metal, of which the following is a full,

[0
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the shape of a railway-tie.

clear, and exach description, refelenee belnn'

had to the accompanying drawings, in whi Gh—-

Figure 1isa front elevation of my improved

machme Fig. 2 is a vertieal cross-section on
the line II II of Fig. 1. TFig. 3 is an enlarged
vertical section of the machme in the posi-
tion which the parts occupy at the coneclusion
of the operation of bending the metal tie.
Fig. 4 is a similar section showing the ma-
chine as it 1s when its work is completed and
when its parts are restored to their normal
position. Iig. 5 is a horizontal cross-section
on the line V V of Figs. 1 and 6. Fig. 6 is a
vertical longitudinal section taken as on the

line VI V1 of Fig. 5. IFig. 7 is an enlarged

vertical lonﬂ'ltndmal sectlona,l view of the
cutting and shapmﬂ* die. Fig. 8 1s a vertical

CroSs- s,eetion on the line VIII VIII of Fig. 7.

Fig.9 is a plan view of a metal blank a,da,pted_

to be formed by my improved machine into

view 1llustrating the produect of the first oper-
ation of the ma,chme Fig. 11 is a plan view
1llustrating the second operation of the ma-
chine. Fig. 12 18 a vertical eross-section on
the line X1I XII of Fig. 11. Fig. 13 is a ver-
tical longitudinal section on the line X1IT X111
of Kig. 11. Tig. 14 is a plan view of the fin-
ished tie. Fig. 15 is a vertical longitudinal
section on the line XV XV of Fig. 14, and
Fig. 16 18 a vertical cross-section on the line
XVI XVI of Fig. 14.}

Like symbols of reference indicate like
parts.

My improved machine has been devised

principally for the purpose of forming and

shaping plate-metal railway-ties of the sort
illustrated in Figs. 14, 15, and 16, and I shall
so describe it, premising, however, that it is

‘not limited thereto, but is claimed herein
broadly and without restriction to its appli- |

cation to the manufacture of any particular

article.

5O

Referring to the drawings, 2 represents the
bed-plate of the machine.

3 3 are upright frames constituting gunides

Fig. 10 is a plan

| in which the head or plunger moves,and which
for this purpose are made of strong metal
castings, as shown'in Figs. 1 and 5.

4 1s a cap or entablat-ure which conneets
the upright frames, and 5 are strong bolts or

‘rods which hold the entablatme to the bed-

plate.

The moving head 61s a SthI]ﬂ" cast frame
set between the upright guides and connected
by rods or bolts with the plungers of double-
acting cylinders 1, mounted on the entabla-
ture and provided with inlet and outléet ports
at opposite ends, so that the plungers can be
moved in either direction by proper manage-
ment of the valves. The moving head is on
one side provided with a series of cutters or
dies for cutting or slotting the metal blank,
and on the other side is provided with shear-
ing and bending mechanism for subsequently
acting thereon. The cuatters or dies 7 are
mounted on stools or supports 8on the upper

side of the moving head, and their counter-

parts or companion dies orcutters 9 are fixed
to the under side of the entablature.

In the operation of cutting the metal blank
shown in Fig. 9 is interposed between the
entablature and the moving head and 1s cut
by the dies on the ascent of the latter, so.as
to produce therein cuts of the form shown in
Fig. 10. On the under side of the moving
head is bolted a knife-head 10, the base of
which at the middle part is formed in the
double-angled shape shown in Fig. 6, and on
each side of this part of the knife-head is se-
cured a square-edged knife or cutter 11,
(shown in Figs. 1 and 2 ,) so that between the
knives there is an intermediate cavity, the
base of which i1s of the double-angled form
above mentioned. The knife-head 1s also
provided with a slot or cavity ¢, into which
project the heads of the bolts by which the
knife-blades are secured, so that the exterior
faces of such blades shall be perfectly plain
and shall afford no obstruction to the bend-

ing’ of the edges of the metal plate in the

manner he1einafte1 described.

An anvil-plate or casting 12 is bolted to the
bed-plate of the machine benea,th the knife-
head 10, the middle part of the anvil being
slotted to permit ascent of the moving knife
and bender, hereinafter to be descubed and

| the remaining portion of the anvil belno flat,
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between the knives 11.

1ngs 18 on the machine-frame.
.11103(, sectors occupy the position shown 1n

so that, in connection with the opposite part | and at the '
Jower knives bend up within said cavity the

of the knife-head 10, it may be capable of
holding tightly an mterposed pla;te or blank.
(See Fig. 1.) The lower knife 13 consists of
blades ﬁ:ﬂ:&d on shoulders at the end of
plunger or knife-head 14 and conjointly of
proper cross-sectional area to enter the space
- The edges of these
blades are made of angled form correspond-
ing to the angle of the base of the cavity of
the upper knives, so that they shall have &
shearing action on the metal and shall bend
and Slmpe it in the manner herenmftel' de-
sceribed.

The knife-head 14 extends vertically

through the bed-plate and at thelower endis

keyed to the plunger 16 of a hydraunlic cyl-
inder -15, which, by means of bolts and sep-
arators 23, is secured to the bed of the ma-
chine.

Forthepurposeof forming marginal flanges
on the metal plate or blank I employ bend-
ing devices consisting of metal bars 17, made
in form of sectors of cylinders, having at their
ends journals, which are set in %ulmble bear-
Normally

Ifig. 2, one side of each Deing flush with the
level of the anvil-plate 12 &nd underlying a
marginal portion of the metal plate or blank,

They are operated to bend the plate by being

turned axially on their journals by the follow-
ing mechanism: At the middle of cach of
the bending-bars is formed a peripheral series
of gear-teeth, and on each side of the ma-
chine is a rack-bDar 19, whose teeth are in
gear with the teeth on the bending-bar, and
which are attached to or form part of the
plungers 20, working within hydraulic eylin-
ders 21, which are bolted to the bed of the
machine. The rack-bars 19 move in cavities
in the bed-plate and are backed and sup-
ported by strong re-enforcements or bosses 22,
formed on the latter.

The manner of operation of the machine 1s
as follows: The plate or blank I3, (shown in
Fig. 9,) having been interposed between the
dies 7 and 9, is cut by the ascent of the mov-
g head, and is brought thereby into the
form shown in Fig. 10. Itisthen placed upon
the anvil-plate 12, and 1s held firmly by de-
pressing the knife-head 10 thereon, as shown
in Fig. 1. While in this position the lateral
margins of the plate are bent into upright
positions by elevating the plungers 20, thereby
turning the sectors on their axes and Dbring-
g them into the positions illustrated in
IFig. 3. The plunger 16 of the cylinder 15 is
then raised by admitting motive fluid within
the latter, and the knife 18 1s thus foreced
against the plate toward the cavity between
the upper knives, and thereby by the edges
of these knives a piece 1s sheared out from
the middle of the plate between the trans-
verse slots O b, Figs. 10 and 11, and the plate

411,116

same time the flat faces of the

lips ¢’, formed by slitting the plate in the
manner just described. The parts of the ma-
chine are then in the position shown in Fig.
3. To remove the metal tie, the bendmg-sec—
tors are drawn back by exhausting the wa-
ter from their motive cylinders, and the up-
per and lower knives are retracted, in one
case by exhausting the water from the cyl-
inder 15 and in the other case by reversing
the action of the plungers of the c}fhnder% {

The ascent of the moving head 6 may be

utilized for punching .:md slotting another
blank or plate in the manner first “above de-

sceribed, so that the motion of the plunger in

Doth directions is made effective in the work
of the machine.

By means of the machine constructed as
above described 1 am enabled without dis-
tortion of the metal plate to bend and shape
it into the form of a finished tie such as
shown in Ifigs. 14 and 15, the work being per-
formed with mpldlty m]d efficiency, notwlth-
standing the high degree of power necessary
to he employed. The bending of the mar-
oinal flanges before cutting 011L the piece
fI_OIIl the mldd_l_e of the bl*mh,. which 1s made
possible by use of the machine, has an 1m-
portant effect on the product, because 16 pre-
vents that distortion of the plate which would
result from performing the bending subse-
quently to the cutting, and by use of the ma-
chine I am cunabled to cut out the middle
portion and to bend up the lips thercon at
one operation, while to do the work at two or
more operations would be troublesome and
expensive.

The advantages of my improved apparatus
will be appreciated by those familiar with
the difficulties incident to the work of bend-
ing heavy pieces of plate or sheet metal. By
employing a double-acting moving head 6
having cutting devices on one side and shear-
ing and shaping devices on the other I am
enabled with one nmchme to perform double
work.

The construction of the bending devices
(whieh I herein call “sectors,” without, how-
ever, intending to limit myself thereby to
any particular mathematical shape)and their
operation by mechanism, connected with the
middle portions thereof and braced by the
machine-frame are of advantage, because
oreat strength and rigidity are thereby af-
forded to the parts and I am enabled to bend
successfully heavy pieces of metal.

My invention consists in the several fea-
tures of construction and arrangement just
specified, in addition to other items which
are set forth clearly in the following claims.

I donot claim herein specifically the method
of making metal ties hereinbefore described,
since I have made the same the subjeet of a

separate application for Letters Patent filed

1s slit outwardly from these slots to holes ¢ ¢, | May 29, 1889, Serial No. 312,643; but
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I claim herein as my invention—

1. In a machine for shaping metal plates or
sheets, a reciprocating plunger having on
one side cutting-dies and on the 0pp081te side

“bending and shaping dies, substantially as

described. o

2. The combination of the bed-plate, the
entablature, and the head which reciprocates
between the same, said head having on one
side cutting-dies and on the opposﬂ:e side

- bending and shaping dies, substantially as

deserlbed
3. The combination, with the kmfe—head

- and bed-plate or anvil adapted to clamp be-

tween them a metal sheet, of a knife for
shearing or cutting the sheet when 8o COn -

~ fined, Sllet&Iltl&]]}T as described.

20

4. In a machine for forming metal ties, the
combination of knives ar ranﬂ*ed and edepted
to cut in a metal plate slots D and a cutting

~and bending tool adapted to cut slits e*{tend-

30
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ing between and beyond the slots, thereby

euttmﬂ' out a piece of the metal, and to bend

up lipe ¢ on the outer side of the slot
stantially as described.

5. The combination of the knife-head 10
and the bed-plate or anvil adapted tohold an

S, stb-

interposed metal sheet, with a knife which

moves through said bed—plate and cuts the
sheet in con) uuetlon with the knife-head 10,
substantially as described.

6. The combination, with the knife-head 10,
of straight-edged blades 11, secured thereto
sald kmfe head having an 111te1 mediate cav-
1ty, and a moving knife adapted to enter said
cavity and in conjunction with the blades 11
to shearand shape an interposed metal sheet,
substantially as described.

7. The combination, with the kmfe-head 10,

of straight-edged blades 11, secured ther eto
said kmfe—head having an intermediate cav-
1ty, and a moving kknife adapted toenter said
cavity and in eon;;unetwn_ with the blades 11
to shear and shape an interposed metal sheet,
the face of said moving knife being shaped to
conform to the base of sald eewty, substan-
tially as described.

8. The combination, with the knife-head 10,
of straight-edged bledes 11, secured thereto
sald knife “head having an intermediate
double-angled ecavity, and a moving knife
adapted to enter said cavity and in conjunc-
tion with the blades 11 to shear and shape an

interposed metal sheet, substenmally as de-
seribed..

9. The knife-head 10, having opposite kmfe
blades 11 and an mtel medlate slot e, for con-
taining the heads of bolts which secure said

kmfe—bladee in position, substantially as de-

scribed.

10. The combination, with ¢lamping mech- |

anism for holding an interposed metal sheet,

of lateral bendmﬂ-seetms and racks for oper-
ating the same, substentlally as described.
11, The combination, with clamping mech-
anism for holding an 111te1 posed metal sheet,
of lateral bendmmseetms and racks for oper-

ating the same, said racks being situated at

the middle portlons of the seetms substan-
tially as described.

12. The combination, with clamping mech-
anism for holding an interposed metal sheet,
of lateral bendmﬂ-seetms and racks for oper-
ating the same, and a hydraulic cylinder
Whose plungers are connected with the racks,
substantially as described.

13. The combination, with clamping mech-
anism for holding an 1nte1 posed metal sheet,

1| of lateral bendin g—seetors and racks for oper-

ating the same,and the machine bed-plate or

frame which backs and braces said racks and
takes up the thrust thereof, substantially as

described.
14. The combination, with the knife-head

and bed-plate or anvil adapted to clamp be-
tween them a metal sheet, of a knife for

shearing or cutting the sheet when so comn-
fined and a hydraulic motor whose plunger
operates said knife-head, substantially as de-
scribed.

15. The combination of the bed-plate or
anvil, the moving head adapted to clamp a

. metal sheet thereon ‘bending-sectors jour-

naled at the sides of the bed—pla,te and adapted
to bend the projecting edges of the metal

sheet, mechanism for Operatinﬂ' sald sectors,

and a moving knife which works through the
bed-plate and engages the metal sheet sub-
stantially as deserlbed

16. The moving knife 13, in combination
with 1ts kmfe-heed 14, the machine-frame

“having a passage or opening for the move-

ment of the kmnife-head, and a bed-plate or
anvil consisting of a metal casting fixed to
the bed-plate and having a slot or opening
for the passage of the kmfe, substantially as
described.

17. The knife-head 14, having 1ete1e1 shoul-

ders at the end and kmfe bladee 13 set on

sald shoulders, substantially as described.
18. The combination of the machine-frame,
the bending-sectors, hydraulic cylinders se-
cured to the under side of machine-frame
and having plungers connected with and

operating said sectors, and a moving knife,

and a hydraulic mofor whose plunger is con-

nected with and operates the same, substan-

tially as deseribed.
In testimony whereof I have hereunto set

my hand this 4th day of May, A. D. 1889.

HENRY AIKEN.

VVJtnessee |
W. B. CORWIN
THOMAS W. BAKEW’ELL.
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