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Lo all whom tt may concern.: >
Be it known that I, JOSEPH WM. BOWMAN,
a resident of Plttsbmn, in the county of
Allegheny and State of Pennsylvania, have
5 Invented a new and useful Improvement in
Spike-Machines; and Ido hereby declare the
following to be a full, clear, and exact de-
seription thereof.
- My invention relates to spike-machines, its
1o object being to improve the construction of
this class of machines in certain particulars.
In certain classes of spikes adopted as the
standard by certain railroads it is required
that the head of the spike shall be heavy, and
15 at the same time that the point of the spike
shall be formed a particular shape, which
cannot be produced by compression between
dies, and 1is therefore necessarily rolled. On
. accountof thesize of thé heads of these spikes,
26 1t 18 found practically impossible to form
them in the automatic spike-machines in
which the blank is pointed and cut from the
bar through the medium of rolls and then
fed to the heading mechanism, and the only
25 way in which these spikes have heretofore
been successfully. produced has been to feed
the blank to a regular spike-machine for
heading the same, “and subsequently to feed
the headed blank o a separate machine for
3o rolling the point thereon. 'This not only re-
quires. the employment of extra men, but
there was liability of the blank beeommﬂ' too
cold to be properly drawn in the pomtmn‘-
- machine, and consequently a large number of
35 waste or imperfect spikes have been formed.
One object of my inventionisto soimprove
the construction of the ordinary spike-ma-
chine as to enable 1t to both form the large
head in the blank and to roll the point thele—
40 on, so forming the finished spike at one opera-
tion.

- My invention also relates to the operation
of the bender employed to bend the “head
end of the blank,” so as to bring it in proper

45 position for heading; to the operation of the
top gripping-lever and the side gripping-le-

ver, and to other improvements in the con-
struction of the machine, all of which will be
more fully hereinatter described and specific-

so ally claimed.
To enable others skilled in the art to make |

b

——— e o aamn

and use my invention, I will Jescribe the
same more fully, 1efeumﬂ to the accompany-
Ing drawings, in Whmh—-—

I‘lﬂme 1 1s a plan view of a spike-ma,ehine 55
embodyinﬂ my invention. Fig, 2 is a side
view of the side gripping- dle, its 0p61dt1110-
levers beingremoved. Fig.3isa lonﬂztudmal
section on the line 3 3, I‘w 1.. I‘w 4 18
longitudinal section on the line 4 4 Fig. 1 60
Flbs 9, 6, 7, and 8 are detail views showmu
the different steps in making the spike; zmd
Fig. 9 1s a side view of the ﬁmshed spike.

The machine in connection with which I
have illustrated my invention, and to which 65
I prefer to apply it, is what is known as
the “Koplin Spike- Machme 7 and, as such
spike-machine is well known in the a,r-t I will
only describe the same in general terms ex-
cept where 1t 1s found necessary to pm’rlcu- 70
larly describe the parts in order to bring out
the improvements desired to be covered.

The machine-bed A has mounted in bear-
ings a at the rear thereof the driving-shaft
b, whleh through suitable cam meehrmlsm 75
opemtes the dlfferent parts of the maehme,”
as hereinafter described. Supported on the
body A 1s the stationary die-bed C, which
supports the stationary bottom die ¢ and the *
stationary side- die d, together with the sta- 8o
tionary knife d’ of the shear. The movable
side die E is pivoted to the front and rear
cross-beams A" A® of the machine, and is op-
erated by the lever E’, pivoted to the front
cross-beam A’, and extending back and en- 8s
gaging with the cam E? on the shaft b, the
blde gripping-lever K and its opemtmfrulevel
K’ bemw‘ connected by a toggle-bar e’. The

1’-1pp1nn-lever K carries the side gripping-die
e and also the movable knife or blade &2 of Q0
the shear. Mounted in standards 7’ at the
forward end of the machine is the top grip-
ping-lever I, which extends back and undel
the driv 111{“--shaft ¥, being operated by the
cam F’. This lever carries the top gripping- g5
die f. Mounted on bearings depending from
the longitudinal side beams A?of the body of
the machme 18 the heading-lever G, Whl(.ll
extends upin front of the dr wmmshaft band
is operated by the cam G', this hea,dmﬂ*—level
G carrying the header g. These parts are
those D'enemlly employ'ed in the Splke ma-

100



chine, and are shown as illustrative of any

~ suitable form of spike-machine to which my

IO

20

30

35

invention may. be applied, and, except as

‘hereinafter described, may be considered as
-of the ordinary construection, so that a more

particular desecription ther eof w111 not be
found necessary.

In the formation of the ordinar y spll{e by

such machine the blank, after being cut by

the shears; is grasped by the side dies d eand

the bottom die ¢ and top die f, these dies

for ming the die-box, and is held thereby dur-
ing the heading operation, the die being
pointed by eOmpressmu between the S‘tctthIl- :

ary bottomn die and the reciprocating top die,

- which are of suitable form for the purpose.
~ Inproviding for the formation of rolled points

upon the blank I remove the forward part of
the stationary bottom or “heading” die ¢, so
as to provide space for the roller “h and pro-

vide for the rolling of the point on the blank.

This roller A is carned in a roller-holder 7/,

connected to the crank-arm A2on the shaft 72,3
-which is mounted in bearings 7:* in front of
the machine. The shaft h%is 0pemted through

the crank-arm 2/, to which, throungh the con-

necting-bar 1, motion is imparted by the piv-
oted eam-box K, which 1s operated by the
cam K’ on the drive-shaft b, said cam-box

being pivoted at a suitable point below the
drwmﬂ‘-shatt b, as a,t K2

~ The roller-holder h/ carries not only the
pomtmﬁ'-rollel h, but a guide-roller [ below

the same and in contaet therewith, which
travels upon the bottom pomtmg-g‘ulde U, the

- upper face of this guide correspondmn" in

40
45

: _.50
:

.60

shape to the point to be rolled upon thespike,
the point end of the spike being confined b

pointing-roller 2 being caused by the bottom
onide {” to travel in Such course as to roll out

_.the point against the pointing-die f, which. is
then held stationary. It is evident that as
‘an equivalent construction the guide-face !/
may be formed on the roller-holder and the
roller [ be mounted on the die - bed, the

action being the same in each case. Sup-
ported on thereciprocating roller-holder A’/ is
the guiding-bar m, for bringing the blank to

its proper position longitudinally in the die-
box and supporting it against end-thrust dur--

ing the heading operation, so insuring the
proper position of the blank for pointing, and
consequently the formation of a practically
perfect point on the blank at each stroke of

themachine. T'his guide-barmispivoted near

the forward end of the roller-holder i/, as at
m’, and it preferably fits‘into a lon mtudm&l
moove or depression v, formed in the upper
csurface of the roller-holder, being raised
therefrom bya spring m? but bemn' paltmlly
forced down into the depreqsmn in the roller-

‘holder by the pointing-die f’ during the grip-
ping of the blank by the dies.

The spring
m* acts, however, to hold the bar in a raised
position, so that as soon as the blank is cut

r

415,494

from the bar by the shears the end of the bar

‘will engage with the forward end of the blank, |
and as the roller-holder is moved back w111

force the blank into the proper position be-

fore it 1s engaged by the gripping-dies, and

as the gripping-dies engage with the blank

the top. pointing-die f’ smlply presses the

guiding-bar m sufficiently out of the way to

| ena,ble it to assume its proper position and
impart the initial bend to the point end of
The cam K’, which operates this
acts to 1mpmt the necessary

the blank.
mechanism,

movements thereto through the cam-box K,

8o

the cam pressing upon the forward face &k of R

the cam-box to force the roller-holder back

over the bottom guide /" and into position for
drawin® the s.plke and pressing upon the rear
face k" of the cam-box to draw forward the
rolier-holder and its pointing-roll A, so as fo
roll the blank against the pomtlno*—d]e .1

| have shown the cam-box K as pivoted near
the base of the machine, and I prefer this
construction for the reason that it can be

properly supported without occupying too
much space inthe upper part of the machine,

Qo

and the desired movement can still be ob- N

tained therefrom. It is evident, however,
that the cam-box could be mounted in slldmn
guides, if desired.

In order to provide a proper me_asure'for

| ecutting the blank to the proper length, I ar-

| range the heading-lever so that it will be
| held in proper p051t1011 for a stop or guide in
| cutting the proper length of blank, and will

Subsequenﬂ} be w1thdmwn sufﬁmently to
permit the bar m to push forward the blank
into proper position in the die-box, and also

y { to leave the forward end clear to be operated
the top pointing-die f/ and the side dies d e,

upon by the bender, as will be hereinafter
and as the roller-holder is drawn back the

described. This I accomplish in the follow-
T'he heading-lever G is forced for-
_-W&ld by the cam G/, above referred to, and

ing way:

when it retrac,t&, the full distance rests agalnst
a stop ¢’.

side thereof a lug ¢°, Wthh engages with the

free end of the cran]{-lever N, pwoted in bear-
ings n on. the rear-cross-beam A? of the ma-
chme the rear arm 7n? of said lever extend-

ing up into lme with the cam N’, and the
forwmd arm 7’ of the lever engaging with the

95

100

o5

110

The headmﬂ'-level carries on one -

11_5'

lug ¢? of the heading-lever when the crank- -

lever N'is in its nor mal position, and so hold-
ing the hea,dlnﬂ'—lever in a position in front
of it rest ¢/, and causing it to act as a gage
for cutting the blank, the blank being thrust
against the head of the lever and then cut
flom the bar. When, however, this is accom-
plished, the cam N’ passes a;ﬂ‘amst the rear
arm n° of the crank-lever N, and so raises

120

125

the arm n’ thereof, drawing it free from the
lug ¢* and permlttlnn' the headmg—le\« er to

pass back against the rest ¢’.

ends of the headmn'-lever G and the arm n?®
of the lever N are connected by a sulta,ble,
bar n*, extending from the lever G to a spring
", Secmed to the arm #2 and this spring
a,cts to draw back the headmw—level against

The upper

130
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‘the rest ¢’ as soon as the arm #’ is drawn out | the necessity for the same, and at the same

of ‘engagement therewith, and at the same
time it also acts to draw the crank-lever N
back into its normal position as the cam G’
5 advances the header for the heading-stroke,
80 bringing this mechanism back to its normal
posttion. |
In this class of spike-machines it has never

- been considered practical to apply a bender
10 to impart the initial bend to the head end of
‘the blank, though such initial bend was con-
‘sidered desirable as reducing the labor of
‘the header. To accomplish this_ I employ a
~ sliding bender p, which passes through the
15 top gripping-lever, as shown in the drawing,
- the lower end of the bender extending in
front of the top die f, and on its bending
stroke the bending-finger p’ passing in front

of the header d, but rising clear thereof dur-

20 ing the heading operation. This sliding

bender 1s operated in the following way: On |

the driving-shaft b is secured a cam P’, which
operates the bending -lever P, which is
mounted in a bearing P? secured to the top

25 gripping-leverF, the sliding bender being piv-
oted at the forward end of the lever P. The
sliding bender is raised by a spring P?® en-
gaging with a lug P*thereon, and its upward
movement is limited by the screw-gage ° on

30 the bearing P2 The throw of the sliding
bender is regulated by the bolt p? passing
through the rear end of the lever P, which
bolt engages with the cam P’.

As it is desirable after the cutting of the

35 blank by means of the shears that the blank |

- shall be free to drop upon the bottom die ¢
betore it is tightly gripped by the side die e,
I have constructed the cam E2 for operating
the side gripping-lever E and its operating-

40 lever K’ with a depression or cut-away por-
tion at the forward end of the cam, as at 7.
T'his depression r provides for the forcing of
the lever E’ and side gripping-lever E a suf-
ficient distance for the cutting of the blank

45 and bringing the side gripping-die e close to
the bottom die, so as to retain the blank
within the die-box, but leaving the blank free
to move in the die-box, so that the gniding-
bar m can force it to its proper position longi-

50 tudinally therein. As the cam e?ig turned
further this depression 7 is passed, and the
full face of the cam, through the lever mech-
anism, forces the die e to grip the blank and -

- hold it during the heading operation.

55  In order to raise the top gripping-lever and
hold it in contact with the cam F’ operating
the same, it has heretofore been considered
necessary to carry a bar from the same to a
large spring supported in.the upper part of

6o the building containing the spike-machine,
and this spring necessarily yielded to the
length of stroke of the rear end of the lever
as 1t was forced down by the cam, while a

~ strong spring was required on account of the

65 weight of the top gripping-lever. This con-

nection with the building was of course con-
sidered objectionable, and I have overcome |

‘time have reduced the distance of movement
of the supporting-spring. ThisI aceomplish

by pivoting to the top gripping-lever an arm
S, which passes over the top of the cam F’
and extends back beyond the sameé. On this
arm S 1s secured the spring s, and extend-
ing between said spring s and the rear end
of the lever F is a bar s’. It is found that
in the ordinary form of the cam F” there are
only a few inches difference in the different
diameters thereof, and that while said cam
acts to force the lever F downwardly, as soon
as the rear end of it, holding the face s?, passes

from contact with the lever F, the forward

end of its holding-facestrikesagainst the arm

S, and through said arm a spring raises the

lever I, while any inequality in the diameter
of the cam is accommodated for through the
pivoting of the arm S and through the spring
s. I am thus enabled to provide for the rais-
ing of the top gripping-lever through the
movement of its cam, and also require a
much shorter movement of the spring for the
purpose. |

- The machine may of course have the ordi-
nary guidesand otherlike connections usually
employed with such machines, such as the
discharging-arm or ‘“knocker-out” ¢, for dis-
charging the blank from the die-box. :

In forming spikes by such spike-machines
having my improvements applied thereto, af-
ter the proper heating of the blank it is fed
over the roller-holder h against the header ¢,
and by the movement of the shears is cut from
the bar. 'The roller-holder &’ then advances
and the guiding-bar m thereon pushes the
blank into the proper posilion longitudinally
for heading,while at the same time the header
g recedes sufficiently to permit the blank to

3

75

30

85

Q0

95

|jele

105

be brought to the proper position. As the

- blank may thus be fed over the pointing-roller,

the feeding of the machineis notchanged, and
the movement of the pointing-roller may be

11O

directed by a guide supported on the station-

ary die-bed of the machine, so insuring
strength of parts. The action of the guiding-
bar is to bring the point end of the blank into
such position within the die-box that when it
18 held therein the exact amount of metal is

exposed to the action of the pointing-roller /

to enable it to draw out the point against the
top pointing-die f/ and to form a perfect fin-
ished point without having any surplus metal,
this guiding-bar therefore performing a very
important funetion in the operation of point-
ing the blank. The blank is then gripped by
the top, bottom, and side dies and the initial
bend imparted to the head thereof by the

sliding bender p. As the top die is forced

down, ils pointing-die f/ presses upon the for-
ward or point encof the blank, and in so do-
ing bends the same slightly, and also depresses
the guide-bar m, which descends out of the
way of the blank, an important function be-
ing thus performed by the movable pointing-

die carried by the top gripping-lever, as it

IT§
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4

may by bendmn the pomt end of the blank

~impart the sha,pe to one side of the point, ex-

cept as that side is lengthened by the ac-

tion of the pointing- roller The blank is then

headed by the header ¢ while it is held by

means of the several dies forming the die-box

10

and by the guide-barm. Assoon as the head-.
ing 0peratlon is completed through the mech-

anism above described the pomtmn*-mller h

is drawn forward, being raised by the bottom

guide !’ and 10111n0* the point end of the blank

;-aﬂ'..-;unst the pomtmﬂ'-dle f’, and so drawing

20

30

35

.40
15

50

6o

;out the point of the spike and imparting the

desired form thereto. This completes the

formation of the spike, and it is then dis-
charged from the die-box by the knocker-out, :
the bar again fed in, the blank cut off, and
~ the operatlon 1epea,ted
am enabled to roll the point of the blank ac-
curately to shape, since I am enabled to bring
the blank into proper position 1011git.udina,11y.
- for such rolling operation by means of the-
ouide baror stopm on the roller-holder,which :
alway% carries the blank into such po:ﬂtlon;
‘that, considering the metal contained in the
blank and the point to be formed thereon,the
exact amount of metal required for rolhnn |
the point shall be presented to the roller, and :_
on the forward stroke of the pomtmﬂ'-roller;
shall be rolled against the upper die, an ac-_
curate ad] ustment of the parts for the produe-
tion of such result being made according to
the shape and size of each spike to be formed.

I am therefore enabled to form both the
enlarged head and rolled point on the spike,
- 80 pmducmg the standard railroad-spike in
a single machine and while at a high heat
sufficient to insure the production of the per-
fect spike, and also doing away with the ex-
tra workmen employed w1th the separate .
pointing-machine.

‘What I claim as my mventlon, and desire .
| with the die-box,of a header,a hea;dmtr-levm

to secure by Letters Patent, is—

1. In a spike-machine, the combination of
a movable top die havmﬂ' a top pointing-die,
a stationary bottom die, and a pointing-roller
at the end of the bottom die below the blank .
and moving longitudinally to draw out the

point aﬂ‘a,mst the top pomtlnn'-dle, substan-
tially as and for the purposes set forth.

2. In a spike- -machine, the combination of -
a die-box having a pomtmw -die, a header, a
“pointing-roller moving longitudinally to draw
out the point against said pomtmﬂ'-dle and a

guide bar or stop todirect the blank to proper
pOSlthIl longitudinally within the die-box,

substantially as and for the purposessetfor th

3. In a spike-machine, the combination of
a, die-box having a pointing-die, a header, a
1011nitudmally-reclproca,tm0 roller-holder car-
rying a roller at the end thereof, and carry-
ing a guide-bar to direct the blank to proper
posmon within the die-box, substantially as

and for the purposes set forth.

4. In a spike-machine, the combination of
a die-box having a vertically-movable point-

ing-die, a header, a lonmtudmally—mowng._

In this 0pelat10n I

] 41_5,494_

pointing-roller to draw out the point aﬂ‘a,mst

the pointing-roller, and a guide-bar to direct
the blank to posmmn in the die-box, said
guide-bar being vertically movable, substa,n-'-_

t1a,11y as and for the purposes set forth.
5. In a spike-machine, the combination of

70

a die-box having a Tertlca,lly-movable pomt-

ing-die, a header and a longitudinally-recip-
roeatmﬂ' roller—holdel carrying a pointing-

roller at the end thereof and having aspring-

actuated vertically-movable ¢ ﬂmde-bar to di-

rect the blank to position within the die-box,
substa,ntla,lh as and forthe purposes set for th

75

30

6. In a smke -machine, the combination of

the movable top _dle f and pointing-die f’

and the reciprocating roller-holder 1, carry-
ing the pointing-roller 2, fitting within the die-

box, and the ﬂ*mde- roller C, substantmlly as
and for the purposes set for th.

7. Inaspike-machine, the combination, Wlth
the die-box, of the roller-holder carrying the
pointing cr-roller at the end thereof the crank-
arm 72, shaft h8, erank-arm 4/, cam-box K, con-
nectmﬂ*-bar 7, a,nd cam K/, Sub%tantlally as
and for the purposes set forth.

- 8. Inaspike-machine, the combination, Wlth
the die-box, of the roller-holder carrying the

pomtmﬂ'—mller at the end thereof the crank-
arm h? shaft h® crank-arm ¢, the cam-box K,
'pwoted at K* cam K’, workmg therein, and

connet,tmﬂ*—bar ) betw een the emn-box and
crank-alm 1, SubstaJntldJlly as and f01 the
purposes set forth. |

9. Ina spike-machine,the (,ombmatlon with
a die-box, of the side gripping-lever LK, 1ts op-

‘the header ¢, the Statlouary die-bed C, carry-.
ing the bottom die ¢, side die d, and bottom -
pomtm -guideway Z’ the movable side die e,
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emtlnn'-lever E’, and the cam E? hfwmo* the
depressmn or cut- -away portion 7, subs‘ran— .

| tially as and for the purposes set forth.

- 10. In a spike-machine, the eombmation

II

carrying the same, I)I'O‘Flded with a 1un' atone

side thereof, and an arm engaging W113h sald
lug on the headmn*-lever to hold the lever in
proper position t0 act as a guide for the cut-
ting of the blank, Substcmtmlly as and for the
purposes set iorth DS

11. In a spike- madhine, the combination,

with the die-box,of a header,a headmfr-level
carrying the same, provided with a 1110‘ at-one

side thereof, and an arm engaging w1th said
lug-on the hea,dmﬂ'-lever to hold the lever in

proper . position to “act as a cuide for the cut-

‘ting of the blank, and a remprocatmg guide-

bcu:' to move the blank within the die-box
after it is cut, substantially as and fm the
purposes set forth.

12. In a spike-machine, the eombma,tlon
with the die-box, of a header, a hea,dmu'-level
carrying the same, provided with a lug at one
side thereof, an arm engaging with said lug

on the headmg-lever to hold the lever in

II

I2

12

I

proper position to act as a guide for the cut-
ting of the blank, a rest g’ for said heading-

-lever, and a cam actmg to draw sald arm out
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of engagement with said lug, substantially as
and for the purposes set forth.

13. In a spike-machine, the combination of
the power-shaft [, headmﬂ*—-lever (v, heading-
lever cam rest d’, the crank- lever N, hav-
ing the arm»’, engaging with a headmﬂ—-l'a\ er,
the cam N’, enﬂaumn with the arm n? of said
crank-lever, and the bar n‘, connecting the
heading-lever and the spring »’ on the crank-
lever, qubgtanimllv as and for the purposes
set, forth

14. In a spike-machine, the combination of
a top gripping-lever pivoted forward of the
die-box and extending over the same and un-
der the driving-shaft, ‘rhe cam 1’ in said driv-
ing-shaft, the arm S pivoted to a lever F
&nd passing over said cam and carrying the
spring s, and the bar connecting said spring
and the lever F , substantially as and for the

purposes set forth,

15. In a spike-machine, the combination of
the top gripping-lever F, pivoted forward of
the die-box and carrying the bhearing P? the |

bending-lever P, mounted in said bearing,

| the shdmﬂ bender pivoted at the forward end

of the bendmﬂ-lever the spring P3, for rais-
ing the same, and the cam P’, operatmn the
bendmn lever, substantially as and for the
purposes set forth

16. In a spike-machine, the combination of
the top nrippinu'-lever If, pivoted forward of
the die-box and carrying the bearing P?, the
bending-lever P, mounted in said beamnn the
sliding Dbender pwoted at the forward end of
the bendmn-lever the spring P3, for raising
the same, and the cam P’ ,Operatmﬂ the bend-
ing - 1ever the bolt 25 passing through the
rear end of the lever P and engaging with
the cam p’, substantially as and for the pur-
poses set forth.

In testimony whereof I the said JOSEPH
WM. BOWMAN, have hereunto set my hand.

JOSEPH WM. BOWMAN:. -~
Witnesses: |
ROBT. D. TOTTEN,
JAMES 1. KAY.
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