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UNITED STATES
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PATENT OFFICE.

EDWIN E. ANGELL, OF SOMERVILLE, MASSACHUSETTS, ASSIGNOR
- ELECTRICAL FORGING COMPANY, OF MAINE.

APPARATUS FOR MAKING RAILROAD-SPIKES.

SPECIFICATION forming part of Letters Patent No. 454,697, dated June 23,. 1891. '

Application filed February 19, 1891. Serial No, 382,043, (_Nn model.)

To all whom it may concern:

Be it known that I, Epwin E. ANGELL, a
citizen. of the United States, residing at
Somerville, in the county of Middlesex and
Staté of Massachusetts, have invented cer-
tain new and useful Improvements in Appa-
ratus for Making Railroad-Spikes, of which
the following is a specification. : |

This invention relates to an apparatus for

carrying out the method of making railroad-

spikes and similar articles deseribed in the

- application, Serial No. 876,274 of myself and

L5
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Stephen Porter, filed December 30, 1890. In

this method the blanks are so cut as to avoid
waste of stock, and the upper portion only of
each blank is heated to a forging tempera-
ture, the lower portion thereof being left
cool, whereby the temper of the spike body
and pointis preserved, and spikes of superior
strength and penetrating qualities are pro-
duced in an economical manner.

In the accompanying drawings, Figure 1
represents a vertical longitudinal section of
this improved spike-making apparatus. TFig.

2 represents aside elevation of this apparatus

on an enlarged scale omitting the plunger,
the matrix or shaping-dies being shown in
closed position in full lines and in open po-
sition in dotfed lines. Tig. 3 represents a
plan view of the matrix. TFig. 4 represents a
front elevation thereof in open position, the
connecting-rod for the locking-arms being
partially broken out. Figs. 5 ahd 6 repre-
sent side elevations of the upsetting-plunger

and its support. Tfig. 7 representsa fop plan |

view of the fixed die of the matrix. Fig. 8
representsa top plan of the movable or swing-
Ing dieof the matrix. Fig. 9 represents a
side elevation of the detachable fixed die of
the matrix. Fig. 10 represents a front eleva-
tion of said fixed die. Fig. 11 represents a
side elevation of thedetachable swinging die
of the matrix. Fig.12 represents a front ele-
vation thereof. Fig. 13 represents a bottom

- plan thereof. Fig. 14 represents a side ele-

vation of the blank from which a spike is
formed. TIfig. 15 represents a side elevation
of a completed spike. Fig. 16 represents an
enlarged vertical section of a portion of the
standard and its fixed die, showing the die-
clearer in position therein. Fig. 17 is an ele-

| Lip 62,

vation of the inner face of one of the locking-

arms. | o |

~ Similar numerals of reference indicate cor-

responding parts in the different figures.’
The bed 20 is provided at one end with a

heavy upright standard 30 and at the other

end with a horizontal extension constituting

a table 21, having side flanges 22. These
parts are preferably cast in one piece. A
block 40, facing the standard 30, is hinged at
its lower end on a shaft or rod 41, supported
in theflanges 22. . o
The matrix in which the spike is formed
from a blank, in part cold and in part hot, is
composed of two dies 50 and 60. The die 50
is fixed in the bed 20 and standard 30, and
the die 60 is fixed in the hinged block 40.
The die 50, composed of hardened steel, is
preferably cast in semi-cylindrical form and
fitted into a vertical recess of corresponding
shape in the face of the standard 30. It is
provided with a eylindrical foot 51, which en-
ters a cylindrical recess or socket in the bed
20. A screw 35 passes through a screw-hole
in the upper end of the standard 30 and takes
into the upperend of the die 50 and serves to

tightly hold it to its seat. The die 60 is pref-

erably cast in semi-cylindrical form, and fitted
in & recess of corresponding shape in the
hinged Dblock 40, being held therein by
screws 42, - o

; The dies 50 and 60 are provided with ver-
tical re¢esses in their meeting faces, which
form a spike-chamber 70 and a head-forming
chamber71. Thespike-chamberis of a shape

blank and spike-body, and the head-forging
chamber, which is disposed above and in line
with the spike-chamber,is of a larger area in
cross-section, corresponding with the size and
shape of the head of the spike. The die 50is
provided with a vertical recess 53 along one
side of the head-forging chamber, and the
die 60 is provided with a tongue 61. |

The top of the foot 51 of the die 50 is pro-
vided with an upward lip 52, and the lower
end of thedie 60 is provided with a downward
These lips interlock when the matrix

18 closed and serve to hold the dies at their
lower ends firmly in position. -
The dies 50 and 60 are provided opposite

TO THE
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to correspond with the cross-section of aspike-
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the lower end or point of the spike-chamber
with point-shaping dies 55 and 65, composed
of separate pieces from the main dies and set
into sockets therein. These point-shaping

~dies have interlapping lips 56 and 66 and ta-

pering recesses corresponding in shape to the
point of the spike to be formed and coinecid-
ing at their upper ends with the recesses ot
the main dies, of which they form a part.

They may be made of harder steel than the

maln dies, and when worn they may be re-

- moved and new point-dies may be used with

20

matrix is Opened

the old main dies.

The die 50 is' provided with a die- clearer
for throwing out the formed spike after the

shown consists of a small plunger 56, dis-
posed in a slot 57 near the upper end o_f_ the
spike-chamber, said plunger being grooved at
its outer end 1:0 correspond with the sunken
face of the die. A spiral spring 58 at the
outer end of the slot actuates the plunger, and

a Stop-setew 59, threaded in the standard,

passes into said recess and into the end of the
plunger. |

A shatt 80 is Jmunaled in the upper end of

the standard 30 and provided with squared
- ends projecting beyond said standard.

T'wo

locking-arms 81 and 82 are fastened at their

30

A0

45

55

6o

rear ends to the squared ends of the shaft 30
on opposite sides of the machine. These
arms are connected at their front ends by a
rod 83, and one of them is provided with an
actu amn g-handle 84. They are also provided
near theu front ends, on their inner faces,

with cam-slots 85, opening at their lower

edges. A cam-shaft 90 is journaled in the

upper end of the hinged block 40 and pro- |

vided at its projecting “ends with rolls 91, set
eccentrically thereon.

oaged by the cam-slots of the arms for lock-

ing the hinged die 60 in .operative position |

W1t11 the dle 50.

Set-screws 92 pass through the top of the
block 40 into contact with the shaft 90 and
prevent it from turning. By means of these
screws the shaft may be adjusted so as to in-
crease the tension of the rolls on the locking-
arms and cause them to hold the dies ﬁrm]y
together.
| A swaging-plunger 100, prowded with any
suitable support and actuating mechanism,1is
reciprocated in connection w1th the matrix.

‘In the drawings the plunger 100 is shown

as inserted in & holder and clamped therein
by a set-screw 102. The holder 101 is dove-
tailed to a support 103. A hardened-steel
disk 104 is disposed at the upper end of the

holder, between it and its support opposite

the upper end of the plunger. This disk pre-
vents the plunger from penetrating the QOfteI'
metal of the support.

In the use of the apparatus blanks similar
to that shown in Fig. 14 are employed. These

blanks are of the cross section required for

the splke to be produced and of a length
nearly twice that of such spike,and they have

454,697

The die-clearer herein-

These rolls are en-

beveled points inclined in epnomte duee
tions at their opposite ends.
1101111@&11} produced by cutting a steel bar of
the required size diagonally in parallel lines,
waste of stock being thereby avoided. The

They are eco-

70

upper portion of one of these blanks at the

left of the dotted line is heated by an electric
current or other suitable means of heating to
a forging temperature, and the lower portion
thereof :51,13 the right of the dotted line is lett
cool in the metallur oical sense of the term.
The blank so heated is then placed in the
maftrix, its lower cool portion extending par-
tially into the spike-chamber 70, the bev-
eled end thereof resting against "the angle
formed by one of the inclined sides of the

| point-section and the heated portion stand-
l ing in the chamber 71.
trix are firmly locked togetherby the locking-.

The parts of the ma-

arms 82, and then the plunﬂ*el 100 is fmced

into the head-forﬂ*mﬂ' chamber 71 into con-

tact with the blank and drives said blenl{

| downward until its beveled lower end sSwings

into the pointed socket 72 at the lower end of
the chamber 70, whereby said beveled end is
bent into a eentla,l line with the body of the
spike, forming the point thereof, and at the
same stroke smd plunger, acting in conjune-
tion with the side and bottom of the head-

forging chamber 71, upsets and forges the up-

per heated and. softened portion of the blank
into a spike-head. The handle 84 is then
lifted, whereby the locking-arms 82 are dis-

75

30

95

100

enﬂ'a,ﬂ*ed from the rolls 91 of the shaft 90.
The matrix of the block 40 may be swung -

down by a blow, whereby the matrix is
Opened The plunger 56, under the action of
the spring 58, then thows out the completed
spike. The matmx is then closed and another
blank placed therein and. the 0pe1at1011 re-

peated.

I claim as my invention—
1. In a spike-making apparatus,the eombl-
nation of a bed prewded with an upright

standard, a die secured in said bed and stand-
ard, a bloek hmfred to said bed,a die secured .

in smd block, ea,ld dies having recesses form-
ing a spike- .chamber and &headafel ging cham-

_be1 in alicnment therewith, a loek:mﬁ‘ mech-

ros

[10O

115

anism for securing sald dies in elosed posl- -

tion, and a plunger adapted to entel sald

for WIHg-ehalnber
| 2. In a spike-making apparatus, the eombl--

nation of a bed provided with an upright
standard, a die secured in said bed and stand-
ard, a bloek hmrred to said bed, a die secured

| in said block, smd dies havmn' interlocking
‘lips and recesses forming a ,sp1ke chamber

and a head-forging eha,mbel in alignment
therewith, a 10(,kmg mechanism for securing

adapted to enter said forging-chamber.
3. In a spike-making apparatus, the combi-
nation of a bed provided with an upright

standard, a die secured in said bed and stand-
ard and prevu‘led with a foot having an up- -
Wmd Iip, a bleek hinged to said bed a die se- -

120

125

| said dies in closed position, and a 1)111110‘61 ,

I30
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cured in'said block and provided with a down-
ward lip~adapted to engage the lip of the foot,
said dies having ver tical recesses forming a
spike-chamber a,nd a head-forging ehmnbel
1n alignment therewith, &1001{1110- meohamsm
for securing said dies in closed pos1t10n and
a plunger adapted to enter said forﬂ'mﬂ'—cham-
ber.

4. In a spike- makmw appamtus the combi-
nation of a bed prowded with an upright
standard, a die secured in said bed and stand-
ard, a block hinged to said bed, a die secured

in said block, & cam-shaft journaled in said
block and p10;|ectm-:r at opposite sides there-
of, a shaft journaled in said standard, and
locking-arms attached at their rear ends to

-said shaft and provided at their front ends

Co

L5

with cam-slots engaging said cam-shaft, sub-

stantially as deseribed. _
EDWIN E. ANGELL.

Witnesses:
(GEO. D. BURTON,
CHESTER MARR.
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