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To all whom it may concern:

Beit known that we, CHARLES PARTINGTON
citizens of the
United States, and remdents of Cincinnati, in
the county of Hamilton and State of Ohilo, have
invented certain new and useful Improve-

-~ ments in Machines for Making Rail-Braces,
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~of the table 16 in perspective.

of which the following is a speelﬁcamon

T'he object of our mventmn 1s to provide a
shaping-machine which when set in motion
will automatically operate upon a blank piece
of metal, first,to cut it in proper configura-
tion; second, to shape it, and, third, to punch
holes or put in additional sha,peq as oceasion
may require.

The various features of our invention w 111
be fully set forth in the description of the ac-
companying drawings, making a patt of this
8peelﬁcat10n In which— |

Figure 11s a side elevation of our improve-
ment in position for use. Fig.2isa frontele-
vation of the same. Figs. 3,4,and 5 are each
sections on line x x, Fig. 1, showing the work-
ing parts of the machinein different positions.
Kig. 6 1s a side elevation of the elutch for
stopping and starting the machine. Fig. 7 is
a detail view of the cluteh-pin. Fig. g IS a
section on line v vy, Kig. 1. Fig.91sa top plan
view of the lower shemmg, forming, and
punching dies in position for use. Fig. 10 is
a bottom plan view of the upper shearing,
forming, and punching dies. FKig. 111s a sec-
tion on line z z, Fig. 12. Flg. 12 is a section
on line v v, K1
per dies. I'ig.131s a detail view of one of the
cams. Hig.141s a perspective view of an ar-
ticle made by the machine. Fig. 15 is a sec-
tion on line v v, Fig. 16. Fig. 16 is a trans-
verse section on line w w, Fig. 15. Fig.17 is
a section of the lower die and the holding-
block operated in conjunction with the upper
die shown in Fig. 12. Fig.181sa central ver-
tical section of the inside plunger B and die.
Fig. 19 is a similar view, partly in elevation,
of one of the outside plungers A with its
shearing and punching dies. Fig.20isa sec-
tion on line s s, K1g. 3, showing the under side
Fig. 21 is a
perspective view, partly in Seetlon of the
mechamsm for oper atmﬂ' the moving section

g. 10, of the plungers and up-

| projects through the machine.

Serial No,372,042, (No model,)

of the lower die. Fig.221is a per speetwe view
of said sectional die.

1 represents the bed-plate of the machine.
It is shown constructed of two sections bolted
together merely for convenience.

9 represents the supporting -column on
which the driving parts are mounted.

o represents an engine for driving the ma-
chine, which is prefembly Supported on the
bed-pla,te and. connecteﬂ to the crank 4 of the

‘mailn shaft 5.

6 represents a fly-wheel mounted on the
main shaft 5.

- Trepresentsa pinion on said shaft meshing

with the driving-gear 8, which is mounted
loose upon the working-shaft 9. This shaft
18 suitably journaled in the column 2, and it

10 on its forward end, which is formed by
turning off eceentrlcallv a portion of the main
shaft.
keyed to the circular plate 11, (ShOWIl in Higs.
2 and 8,) so as to furnish a bearing for the
shatt 9 and the erank 10 at the forward end.

13 represents guides secured to the over-
hanging portion of the frame 14. Between
these guides are operated three plungers, A
A representing two outside plungers, which

55
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It hasacrank

The crank 10 projects through and is .

75

work in conjunection, and B representing the

central plunger. (See Fig.8.) The plungers
A A carry the shearing and punching mech-
anism and the plunger B carries the upper
die for shaping the parts. "T'hey are operated
by mechanism which will be hereinafter ex-
plained. ~
- 106, Figs. 3 and 16, represents the bed or
table of “the machme upon which the Iower
dies are mounfted.

In order to avoid lifting out the sh&ped ar-
ticle when an abutment like the rail-brace
shown 1n I'ig. 14-is made and toallow it to be
moved out horizontally, we bisect the lower
die and make one section of it stationaryand

the other movable, so that it may be dropped

down sufficiently low to allow the finished ar-
ticle to be removed horizontally. To accom-
plish this result, we provide a space or open-

ing 17 within the table of sufficient area and

depth to allow the dropping down of said

movable section of die and to maintain the

8o
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“as illustrated in Figs. 15, 16, 17, 18, 20, and

21. Said table is pierced with the orifice w,
of sufficient area toadmit the moving section

D of the lower die and the plunger D’, which

carries the same. | o
a b represent downwardly-projecting lugs

. on each end of said orifice w, which serve as

IO

20

guides for the plunger D’. This plunger is
raised and lowered by means of horizontal

slides ¢ d, which are bolted together and pro-
vided with ears e for holding said slides a
sufficient distance asunder to allow them fo

move freely against the plunger D’. F rep-
resents a pivot journaled in said ears and

serves as a hinge for the link G, which 1s

hinged in turn to thebell crank lever i, which
~is operated by the pitman 18.

The said slides
¢ d, Fig. 21, are provided with an incline and
horizontal slot [, in which travel studs 19 for
operating the plunger D’.
D is secured in place by bolt n, so as to be

readily removed to change its shape or size.

30

F. represents the stationary section of the
lower forming-die. It is likewise shown as
removable, so that the shape and size of the

article to be formed may be accomplished by
changing this portion of the die without tak-

ing the machineapart. Itis held in place by
means of serew-bolt m.

f represents the upper die, which is like- |

wise made readily removable for the purpose
of changing the size and shape. We have

shown the die-sections D, D/, and E and die

3z f and the corresponding shears, which will

be hereinafter described, of the proper shape

~to make a hollow rail-brace; but any similar

_40

article—such as conveyer-buckets, boxes, and
other hollow articles—can be readily made by
making appropriate-shaped forming-dies.

It is desirable in some cases to provide
flanges such as are shown at 7, Fig. 14, and

to accomplish this purpose it is necessary, in

435
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order to produce accurately-fitting and dupli-
cate parts, to punch holes through the flanges
after they have been turned, and we have
shown this as accomplished by the operation
of the same shaft as that which operates the
forming-dies, which we accomplish by means
of a cam mounted on the crank 10, driving
the shears and punches.

When it is desired to make the articles
from the blank to be cut automatically by the
operation of the machine, it is necessary to
have the shears or cutting-knives advance
first and cut the blank any desired shape.

This cutting mechanism is mounted upon the |

same plungers which afterward do the punch-
ing, and both of these motions are obtained

by means of the peculiarly-shaped cam H,

placed on the crank-pin 10 and engaging with
the upper and lower surfaces of the recess I,
formed through the plungers A. (Shown in
dotted lines in Figs. 3, 4, and 5; also in Kigs.
8 and 19.) Thecam H hastwo working points
or parts J K. This cam is mounted on the
crank 10 and is constantly revolved with it.

and the Ilower dies.

The die-section

458,480

mechanism for raising and lowering said die, | The point J’ is the complement of the point

J and prevents lost motion. The point 1L
gives the farthest downward motion and op-
erates the plungers to punch the holes. The

point J gives the first stroke to shear the
blank.

L Lrepresentshear-knives (see Figs. 10 and
12) to eut the blank, and the machine is 80
adjusted that one of the points J advances
the plungers A A, consequently carrying the
knives at the first movement of the machine.
Then the cam travels as an idler, during
which operation the knives remain still, and

the central plunger B does its work of shap-
ing the blank by the advancing of the upper

die pressing the article into shape between it
When this movement 1s
accomplished, then the point K advances the

plungers A still farther downward to punch

the holes. -

- Figs. 3, 4, and 5 illustrate the consecutive
movements of the shearing, forming, and
| punching mechanism.
M M represent the punches, which recip-
rocate through strippers N, which are sus-
‘pended on spring - rods 90.

97 represents
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springs on said rods, which yield under the

pressure applied. This stripper also serves
as a plunger for turning over the flange ¢ of

‘the blank, as shown in Fig. 14. Said strip-

pers are caught and moved downward by the
projecting faces 88 on the central plunger B3
in unison with the upper die, and when the
plungers ‘A A move downward by the action

of the point K the punches M are put through

said strippers and punch the blank, said strip-
pers serving to prevent the blank from rising
as the plungers A recede and withdraw the
punches M. The movable portion D of the
lower die is operated by means of the link G,
crank 2, and pitman 18, which is journaled
upon the stud-shaft 98, rigidly secured in
plunger b. '

20 represents a slot pierced in the frame to
allow of thereciprocation of thestud-shaft 19.

In Fig. 3 we have shown the parts in posi-
tion ready for operation. The plate of metal
to besheared and wrought is inserted in fhe
space 7 and the machine is started. Firstthe
cam H moves the plungers A A downward and
shears the blank at the position shown in Fig,
4, when the plungers stop or rest, the shears
stillresting upon the margin around the blank
to hold it in position. Dauring this period of
non-movementof the plungers A A the crank
10 moves the central plunger B downward to
press the blank into shape. DBy the time the
upperdie fon plunger B hasreached the blank
the pitman 18, operating through the bell-
cranks G /i, has raised the lower die D upinto
the position shown in Fig 4. The pitman 18,
moving downward with its shaft19 and with
the plunger B, operates the bell-crank £ and
link G to move the slides ¢ d laterally, as
shown in Fig. 4. These slides are provided
with the inclined slot [, which engages studs
19, projecting out from the plunger D, which
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is consequently raised in position.
plunger B and the pitman 18 are carried still
farther down, the studs 19 are in the horizon-

tal portion of the slots /, which holds the bot-

tom die D up in position so as to receive the
impression of the upper die, and is there held
until the pitman 18 is retracted by the up-

ward movement of the plunger B, when it

drops down into position shown in Fig.3 and
allows the blank which has been formed be-
tween the dies f, D,and E to be removed lat-
erally over the dropped portion D. 7The pe-
culiar shape of the slot in the lower end of
the lever 18 i1ssuch as to stop the die D in the
desired position by disengaging bell-crank A
from pitman 18 and allow the pitman to still
travel with the plunger B to the end of its

stroke and again engaging with the bell-crank

on its return stroke. The slot [ in the slides

¢ ¢ has a horizontal portion into which the

stud 19 moves, as shown in Fig. 5, so as tore-
ceive the direct strain of the dies without
having any tendency to move. |

In order to permit the ready removal of the
blank from the lower die, we make the sides
of the lower die of two Seemons, 21 22 repre-
senting (see Figs. 9 and 17) the base of the
sald lowel die.

24 represents the faces on which the. bl:—mk
rests for being cut by the shears. |

25 replesents recesses in whieh the plun-
oers or punches enter for piercing the blank.
The said lower die-block 1s made of two sec-
tions 21 22, the die E being formed between
sald sections. One of md sections 18 held

by thebolts 26 rigidly to the bed-plate or table,

40
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s0 as to be removable therefrom when 1t is
desired to change the shape. The other sec-
tion 1s held between guides 39, which are
bolted to the bed-plate, the section 21 being
thus allowed to slide to and from the die K
between said gunides 89.

27 repr esents ears, to which are pivoted
links 28, which are in turn pivoted to the
crank-arms 29, which are mounted on shaft
30. On one end of said shaft is a ecrank-arm
31. (See also Fig. 1.)

32 represents a link hinged thereto and to
the slotted bell-erank 33. 3&_ represents said
slot, which engages with the erank-pin 35 upon
thestud 36, whichis bolted ontooneend of one
of the plungers A. By means of these studs,
cranks, shaft, and connecting-rods, as the
plunger A makes its first movement the pin
35 descending the slot 34, rotates the crank
33 and shaft 30, and through the parts 29, 28,
and 27 the section 21 is closed up against the

die E. The centers 90, 91, and 92, being all |

brought into line, lock ‘the section firmly in
this posmon during the operation of the
former. As the plunﬂ'ers A ascend the sec-
tion 21 is released and withdrawn to the po-
sition shown in dotted lines, Ifig. 9, thus re-
leasing the finished article and allowing it to
be removed from the die.

For removing the finished article from the
die we have shown an automatic trip 40,

As the

1 of which is inserted a lock: plate 57.
shaft is bored to receive a sliding pin 50. It
“rests upon a coil-spring,
mally out in the posﬂmn shown in Fig. 6,

| which is operated by crank-arm 41, shaft 42,

crank-arm 95, pitman 43, hinged to the crank

44 the forward end of which engages with the

notch 45 in the plate 46, which is outside of
and concentric with the plate 11 by the en-
gagement of said lever with the notch therein.

47 represents a retractile spring attached

to the spring-arm 48, secured-to the opposite

The recoil of the spring throws the tripping-

‘rod 40 forward ‘Lﬂ'amqt the finished article,
- and the revolution of the plate brings the
tripping-rod back into position just as the
| machine is stopped.

The machine is orfra,m?ed so as to make one

| complete operation b} a single revolution of
‘the main shaft 9.

We have prowded a lever-
setting mechanism, so that this operation will

“be made eontmuous and by means of which
lever the machine can be thrown out of gear,
80 as to be stopped at the appropriate pecint,
‘and the machine again started by thc, mm*e-

ment of the same lever.

The clutch mechanism is constructed as fol-
lows: 56 representsa clutch, between the ends
The

which holds 1t nor-

when it seats in the recess in said lock-plate
57, in which position the shaft is driven by
the main driving-gear. When it is desired
to throw the machine out of gear, the erank-
lever 55 18 forced forward aﬂamst the main

‘shaft by means of the conneetmn’ rod 51, link
52, connecting-rod 53, and hand- level 54. Thl%
keeps the loe]{-pm 50 fr om entering the recess

in the lock-plate 57 and allows the driving-
gear S to revolve loosely on the shaft.
Shaft 9 will thus always stop in the position
in which it was released, which is the proper
position from which to beﬂ'm a second opera-
tion. When the hand-lever ismoved so as to
release the lock-pin 50, allowing it to spring
out 1n position shown in Kig. 6, then the lock

i will enter the recess in the lock-plate o7, and

the machine will keep in motion so 10110' as
said pin is engaged with the lock-plate.
Having deaerlbed our invention, what we
claim 18—
1. A shaping-machine hfwmg a main driv-
ing-shaft driving and operating the following

| .mech&mbm in consecutive time movements to

each revolution: shearing-plungers A A and
dle-forming plunger B, connected to and tak-
ing their action dlrectlv from the main shaft,

75

end of crank-arm 95, forretracting the trip 40.
‘This trip motion is made at the last end of
‘the motion of the machine by the lever 44
‘moving into the notch 45 of the plate 46.

80
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and lowering shapmw-dle receiving the ELCthIl 1

from the Sheam and upper plunger, one section

of said lower die beingconnected to the main
shaft by connecting and driving mechanism
to be moved downward for the e] ectmﬂ' of the
shaped article, substantially as Spemﬁed

2. A Sh&plnﬂ machine having a main driv-

ing-shaft driving and oper atmﬂ the following

I30
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mechanism in consecutive time movements | the edges of the blank to form a flange thereon,

at each revolution: shear and punching plun-

gers A A and die-forming plunger B, connect-

ed to and taking their action directly from
the main shaft, lower shaping-die receiving
the action from the shear and upper plun-
oer, one section of said lower die belng con-
nected to the main shaft by the conneciing
and driving mechanism to be moved down-
ward for the ejecting of the shaped article,
and an auntomatic tripping mechanism opetr-
ated by mechanism from said main shaft to
eject the article after the lower die-section
has been moved downward, substantially as
specified. | | _
3. In a die-shaping machine, a lower die
made of three sectional pieces D, D', and K,

with driving mechanism connecting the same |

to the main shaft, whereby one section of the
die is moved downward and another section
of the die moved outward for the release of
the finished article,substantially asdescribed.

4. Tn a die-shaping machine, a lower die
made of three sectional pieces, with driving
mechanism connecting the same to the main
shaft, whereby one section of the die is-moved
downward and another section of the die is
moved outward for the release of the finished
article, and tripping mechanism for ejecting,
substantially as described. _

5. In a shaping-machine, the combination
of plungers A Aandthe die-forming plunger

D, operated intermittently by the erank 10

and ecam H, mounted thereon, substantially as
specified. |

6. In a shaping-machine, the combination
of the plungers A A and D, operated inter-
mittently by the erank 10 and cam I, the die
f, attached to the plunger B, and the shears
I, attached to the plungers A, said parts be-
ing intermittently driven, and the shears in
advance of the plunger for cutting the blank

preparatory to shaping the same, substan-

tially as specified. o

7. In a die-shaping machine, in combina-
tion with the plungers A A and B, carrying
the die fand shears L, and mechanism for
operating the same intermitently, punches
M, attached to the plungers A A, and the
strippers N, suspended on said plungers A A
by yielding mechanism, substantially as here-
in specified. | | |

3. In a shaping-machine, the outside shap-
ing-die formed of the stationary sections E
and moving section D and the mechanism for
moving the latter section downward below
the opening in the stationary die, whereby the
shaped article may be removed horizontally
therefrom, substantially as described.

9. In a shaping-machine, the combination
of the plungers A A and B, carrying, respect-
ively, the die f and shears L, with the lower
or outside forming-die, and the flanging-strip-

pers inside of said shears for turning down !

substantially as specified.

10. In a shaping-machine,the combination
of the stationary die E with the sectional
moving die D, the slides ¢ d, provided with
slots [, the stud-shaft 19, projecting from the

| plunger D/, and the mechanism for recipro-

cating said slides for raising and lowering
the die-section D, substantially as specified.
11. In a die-shaping machine,the lower die

“composed of sections, one of said sections I

being stationary and the other movable, the
mechanism consisting of the slides ¢ d, stud
19, and link-and-crank connections attached
to and operated by the shaft which drives the
upper or inside shaping-plunger 7, substan-
tially as specified. |

12. In combination with the sectional die
D, operated by the slides ¢ d, slot /, and studs
19, the crank-and-link mechanism engag-
ing with the slot in the driving-pitman 18, by
means of which the die D i1s held in its upper
or shaping position during one interval and
moved to its lower position and held during
another interval and then returned to its for-
mer position automatically by a single revo-
Iution of the main driving-shaft, substantially
as described. | |

13. In a shaping-machine having a station-
ary die E and a sectional moving counterpart
D, the mechanism for moving said section
downward, and the ejecting tripping-rod 40,
operated intermittently and when said die D
is held in its lowest position, substantially as
specified. | |

14. In a shaping-machine having one sec-
tion of the outside shaping-die D intermit-
tently moved by driving mechanism from the
main shaft, the tripping-lever 40, operated
intermittently by the main driving-shaft by
crank-and-link connections, substantially as
specified.
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15. In a shaping-machine, the combination -

of the plungers A A, carrying appropriate
shears, the plunger D, carrying the shaping-
die and driven by a single main shaft 9, car-
rving crank 10, cam H, operated intermit-

110

tently and in conjunction with the outside or

lower shaping-die,and the stopping mechan-
ism operated by the main shaftin time move-
ments when all the plungers are in their up-
per position, said clutech mechanism consist-
ing, essentially, of the slide-pin, the clutech
connected to the main driving-wheel S and
operated by the lock-lever and connecting-
rod, and a clateh-arm 54, substantially as
specified.
In testimony whereof we have hereunto set
our hands.
CHARLES PARTINGTON.
EDWARD W. HARDEN.
Witnesses:
T. SIMMONS,
C. W. MILLs.
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