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'UNITED STATES PATENT OFFICE.

MARCUS MAXIM, OF NEW CASTLE,

PENNSYLVANIA,

SPIKE-MACHINE.

Specification of Letters Patent No. 6,160, dated March 10, 1849.

10 all whom it may concern :

Be it known that I, Marcus Maxiy, of
New Castle, in the county of Mercer and
State of Pemlsylva,nm have invented a new
and useful Machine for Making Wrought-
Iron or Pressed Spikes to be called *a
Wrought or Pressed Spike Machine ”; and
1 do 11el“eb declare that the following 1s a
full, clear, and exact description of the < same,
1'eference being had to the annexed draw-
1ngs, making pﬂrt of this specification.

Figure 1, 1s a perspective view showing
the m‘whme in the act of pressing a Spl]s.eq

forming the head and prepqrmg a point for

the next sp1l~,..e Fig. 2, 1s a vertical longi-
tudinal section on the line 1, 1, of Ifig. 3
showing a spike in the dies m "the act of be-
Ing 11ef1c1ed pointed, and shaped on 1its sides.
IF1g. 8,18 a horizontal section on the line v, v,
of I‘]O 2, showing a piece of 1ron cut fro om

the splke rod and conveyed into the dies in
“a line with the header.

If1g. 4, 18 a vertical
longitudinal %ectlmml view showmn the
short pointing dies in action, said view be-
1110 drawn on the line 3, 3, of Fig. 3. If1g. 5,

1s 'a transverse sectional view 1"8])16‘361’1t11]0
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g cut off from the rod.

the dies 1n fmtlon—dmwn on the dotted line
4—4 of Fig. 3. Tig. 6, 13 a transverse sec-
tional view showmﬂ the dies as out ot action
also drawn on the lme 4 4 of I1g. 8. Iig. 7

is an elevation of the hormonml roclk qhqft

C® and arm ’ and short post I+ Fig. 8, is

an elevation of the notched guide, or 1101{:1@1

B’ and angular way 1. I‘]D 9, is a perspec-
tive view of the mechanism for oaging the

length of the spike and forcing it after be-

ng “cut from the spike rod back against the

header and for holding the spike From fall-

ing from the under or “hottom die, while be-
Fig. 1O 18 2 per-
spective view of the four dies for pressing
the four sides of the spike—the two dies for
tapering the end of the rod from which the
spikes are to be cut preparatory to beng
passed into the dies—of the cutter for cwt-—
ting the spike from the rod detached from
Lhe Tevers by which they are operated. Also
of the header detached from the slice. Kig.

11, is the upper beveled die T for sloping the

upper side of the spike rod at one end, de-
tached from its lever. Iig. 12, 1s a perspec-
tive view of the under beveled die Y mate to
the upper one T represented in Ifig. 11, for
sloping the under side of the ‘-131L{E' rod at
the end detached from 1ts lever. Kig. 13, 1s

a perspective view of the upper longitudinal

die R for *pressing the upper side of the
spike. Fig. 14, is a perspective view of the
die U or mate to die R being the bottom die
tor shaping the under side of spike. If1g. 15,
1s the side longitudinal stationary dle W
against which the side of the spike 1s pressed.

Tw 16 is the mate V to die W being the

movable die for pressing the spike ag 311181;
the stfltwnaly die W on its opposlte side.
[F1g. 17, 18 the stationary cutter secured e
the end of the stationarv die W. Tig. 18, is
a perspective view of the header. 1410* 19
1s a vertical transverse section of the machine
on the dotted line z z of Iig. 2, the machine
being represented 1n the act of pressing the
pomt, and sides of the spike. Iig. 20, ':11(“](,
top, and end view of a finished spihe Ifig.
21 view of the concave end of the heﬂdmﬂ'
clie.

The arrows show the direction 1n which
the cam shaft B turns.

The same letters in the several fioures re-

fer to like parts of the machine.

The nature of my mmvention and improve-
ment consists 1n a certain new and useful
combination of diss so shaped and arranged
and operated that their combined action at

their appointed times flattens, or points, the

forward end of the spike rod smmltaneouslv
with the operation of finishing the sides and
point of a spike prevlously “cut from the
spike-rod and passed into a set of finishing
dies—then
ing 1t 1n a

'11113118(1 state—and then ad“mn(,-

- 1ng the spike rod, thus pireviously pointed,

into the finishing dies and while therein

having a portion of 1t cut off for anocther

spike—the several operations of pointing the
spike rod, finishing the point of the spike,
heading the spike and discharging the fin-
1shed spike being performed at every revolu-

tion of the cam shaft of the machine. Alsgd
in the usge of a sliding gulde and holder

which holds the spike rod on the bottom die

while a portion of it is cut off for a spike,

said guide and holder retiring out of the
way while the spike 1s being pressed in the
dies. Likewise in a novel allanﬂement and
application of a gage for gaging the length
o1 the piece of 1 ivon cut off from the spike rod
to form a spike and for conveying it when
cut off to the heading die. And in a new ar-

rangement of a statlonarv cutter for cutting

the pieces of ron to form the spikes from
the rod.
Upon a suitable frame A of adequate size

heading the spike and discharg-
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. and strength resting upon the caps of four | have the effect to hold the gage G in:a fixed: - 0

o0 erating  four levers successiv ehf
~works the small lever ¢/ C? C¢—the fulerum
- of which: being: the horizontal : portion (2 |
' the arc of a circle toward and from the sta-
side die W by the rotary motion:of

“° Dt D2 to which are

o which are moved snnuit‘memwh -
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i post I which serves as: its bearing.

.é;culumns- or (}theumse arranged - are 1:11@,@(]

:Ermne. : :In these; pllhl.s 18 lllﬂd.‘? to :1.evelx*f. e a
horizontal shaft B by thé application ofiany |
‘adequate power to said shaft by band and
pulley or cog wheels connected with the |
prime: mover—there being a fly wheel I* on
said shaft to regulate its movements.

turning in one “of the pitlars H and a short
oatd.
lever actuatmo*. the gage G+ to move the Spﬂie?
forward, . tewald the Theader to receive its |
Ing .
lever by means of a camlectmff- rod J at- | to hold and convey the dies U, V, Y fo thell

" tached to the lever by a screw s and to the |

head.  Said gage being connected with the:

' bya spiral spring as soon as 1t has performed
its office of forcing the spike forward. Cam.
9y Dworks' the eempmmd or double : levers
affixed the upper: longi- |
:Wlth the Screws towm d 01" f}: om: ‘Lhe eenters é
or headm@‘ lever  whach ' 1g.
Wo;rkje;d by c_flm_ F, is: huno upon 1ts centers:
M3, and turns in 5thfe? arc of o circle described
Which ceﬂtel sel ves AS i

-étudnml die R and upper first: pointing die

= :mﬁ the upper s_u:le ot the spike when in the
Cam K works the slide lever LK, to
‘which are affixed the mate Y to the p@mtm@
die T and: the bottom die U and 51(:1@ |

dles

Cam I works the lever K’ that moves the
header I: for heading the spike.

The small lever C” C? C? consists of a rock
shaft C?, into which 1s inserted an arm C’
at right ancrles thereto on which there 1s a
protuberance or triangular projection C*
against the under 111011ned side of which the
cam C strikes as the shaft B revolves for
moving the upper branch of the lever back
trom the cam shaft. The lower branch of
the lever 1s also inserted into the horizontal
or middle branch C2, at right angles to the
horizontal portion C3.
C’, C?, C?, united in the manner represented

1n the drawmﬂ' constitute what I term the

small lever for holding and operating the
gage (. It will be seen hereafter that the
protuberance C*, on the upper branch C’, of
the lever 1s kept in contact with the shaft B
and cam C by the elastic force of the spiral
spring F' coiled around and attached to the

gage. The office of this lever C’, C?, Cs,

1n addltlon to that of moving the oaoe G'

forward to convey the spike within reach of

“the header 1s to hold the gage in 1ts required

60

65

position to arrest the immward movement of
the spike rod.. This manner of connecting
the gage G with the aforesaid lever ¢’

thlouﬂh the agency of the connecting rod J

and screw s or other mechanical equwalent'

and bringing the protuberance of the lever
against the periphery of the cam shaft will

On
" this shaft ave four cams C¢, D, I, I for op-;
'Cam O

The three branches

_aforesald

position until: the said protuberance C* 1s @ '
| struck by the small cam C on shaft B when
d | the said small lever will be vibrated as be- -
fore stated, Whlch wﬂl cause the .g&gg G to: 4

"The. mer E’ s

mn: Whlch a1e | seculed theé SERETENS SN
elawer preparatmy pomting die Y, the lower ..o

longitudinal finishing die U and one of the: 45

75

§Slde dles V is hlmo on centers Mz2. M2 which:
turn 1n bates XX secured to the fr_mme A: SEEERREIFERES
said center serving as 1ts fulerum on which = 1

the said lever moves to the right and left an

twonary: i
' the cam K and the. ehstlc :Ef:)]:ce of the spring: 11

S connected to the lever B’ by the cmmecb

destined point of action upon ‘the spike. '
bent end of the gage which 1s brought back | ' m, n, are plates and screws for setting the-

éIevel lonoltudmally

rod .

A plate and pair o of

~ The oflice: of: thls lever B/, 180 0

screws are applied to: each center. The: .~

screws ente:[ st“itmnary palt%‘ of the frame;

T, for pointing the spike rod, and for press- |

éfmm the center W“‘*

F!

Lever:

applied to the centers of the lever last
named and is for the same purpose. The
office of this lever is to work the heading
shide or carriage Z and header L for head-
ing the spike which shiding carriage 7 is
connected to the short arm F’’, of the head-
ing lever by a toggle or conneetmo bar a.
The compound lever D" D? to which the
upper preparatory or pointing die T mate
to die Y, and upper or finishing die R mate
to bottom die U are aflixed, 1s hung upon

centers M, P, the centers M bemﬂ at the back

of the fI“Il].’le and those lettered P being at
the front, 1n a post Q standing upon “the
frame A. The lower Tbranch of the com-
pound lever to which the aforesaid dies T
R are atfixed rises from the center M, curves
forward and passes horizontally beneath the
cam shaft B and upper branch D2, of the

. mth Set SCrews a11d pL;LtES the SHIEe as those R
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lever to near the front of the frame when 1t

1s connected to the upper branch of the lever
immediately above it by the vertical con-
necting rod or toggle O by which the power
of the said upper branch of the lever upon
which the cam D acts 1s 1mparted to the
lower branch containing the dies R, T. The

levers D’ and E’ contain recesses or seats in-

which are placed and secured the dies R T
U V being secured thereon by blocks and
screws d, ¢ or other suitable mechanical de-
vices so that they can be easily removed and

replaced when required. The screw ¢ holds
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the dies T and R. The screw e secures the
dies U, V. The spring 72, keeps the lever.

D2, up and agalnst the Shaft and its cam D
when not pressed down by cam . The
office of levers D*, and D?, aforesaid is to
hold and serve as a vehicle for conveying the
top die R to 1ts proper point of action upon
the spike and also to hold and convey an-
other short bevel die T which presses upon
the end of the spike rod from: which the
spikes are to be cut previous to being fed
into the long dies to flatten the rod. |

The cams on the cam shatt of course are
to be so formed as to give the required
movements to the dies by acting on the
levers to which the dies are affixed.

The dies T and Y are beveled on their
pressing faces so as to form when they come
0pposlte each other i the act of pressing
the end of the spike rod, a recess or space
of a V shape nearly COIIBSPOHleG with the
required shape of the end of the spike rod
previously to its being conveyed 1into - the
long dies. In front of these dies is placed
a ]'mllow rest and guide D*, secured to the
frame through which the 81311{9 rod K 1s
conducted to the preparatory pointing dies
T and Y aforesaid. The bottom die U upon
which the spike rod 1s conveyed after being
partially pomted 18 made in the form repre-
sented 1in Figs. 2, 5, 6, 10, 14, 19, 16. "The
movable side dle V is formed as 1ep],esented
in Figs. 3, 5, 16, 19. The stationary side
die W is formed S 1ep]:esen“ted in Figs. 3,
5, 15, and 19. This die is secured in a me-
tallic stock or bed plate ¢ fastened to the
frame A. The cutter C®, 1s arched next the
face of the die W. Its shank is str aight and
is screwed to the die W. The arched form
oives it greater strength and likewise forms
an arched space over the header which
moves back and forth in said space.

The upper die R is shaped as represented
in Figs. 1, 2, 5, 6, 10, 13 and 19. Its under
surface is the same form of the upper sur-
face of the under die U and is designed with
the under die to shape and finish Two sides
of the spike and to finish its pomt. 'The
heading die I. is recessed in the end that
first strikes the spike rod and forms the
head. the recess being the form of the re-
quired head. The form of recess represent-
ed in Fig. 21 makes the form of head repre-
sented in Fig. 20, which represents a spike
when fi 111‘:5113(:1 This heading die is screwed
or otherwise fastened to the slldmﬂ carriage
Z. A helical or other spring 2 1s phced n a
cavity made in one of the fransverse pleces
of the frame beneath the carriage having
one of its ends bearing against the frame
and its other end against a projection from
the carriage for the purpose of throwing
back the carriage aftel 2 head has been

formed.
‘The gage G to gage the length of the

S

spike and also to force the spike back to-

ward the heading die to be headed 1s a bar
-of metal bent at right angles near one end

1ts longer side being attached to the side
lever B, by metallic perforated plates in
which 1t slhides back and forth and its
shorter side being connected to the small
lever C" by means of the rod J as aforesaid.
The plate by which the gage and forcing
slide 1s connecfed to the side lever I 1s
bent at right angles at one end and forming
a flange by which it is screwed to the said
side lever. Tt is bent in an opposite direc-

tion at the other end forming a guide and.

support Tor the gage and holder containing
an opening 1n which the gage moves back
and forth and a T shaped head over which
the slotted end of the sliding holder B/,
moves. A small plate formed with a T
shaped head :and opening similar to those
just described and for a similar purpose 1s
secured to the aforesaid flanged plate near
the lever. The helical spring for bringing
back the gage after 1t has performed its
office of conveying the spike to the header is
colled around the said gage between the
outer turned end of the plate and the small
plate last named having one end of said

helical spring bearing against a pin passed
through the gage.

The stop pin just men-
tioned is 1nserted into the gage & and strikes
against the turned end of the plate and ar-
rests the back movement of the gage.

The holder for holding the 1:)1ec=f~ of 1ron
to form the spike while being cut from
the spike rod upon the lower die and until
said pilece of iron after being cut off 1s
brought nearly in contact with the station-
ary side die W and by swhich 1t 1s prevented
from falling from the lower die, 1s a plate
of metal B’, Ifig. 8 shghtly curved at one
end and slotted or forked at the other end
and slotted near the

of the guide plates. This holder is notched
on 1its lower edge to receive the upper edge

of an mechined mude plate K3, bolted to the

frame for moving said holder as the side
lever is vibrated or moved on its center.
Said plate E° acting as a double stationary
cam causing the holder to move 1n, to grasp
the spike as the lever I, moves to the rwht
and to move out as the S‘lld lever moves to
the lett.

The screw s that connects the connecting
rod J to the arm C? of the small lever serves
to bring the gage nearer to or remove 1t
tarther flom the dies as may be required
in setting it correctly for arresting the ad-
vance of the spike rod 1n the long clies.

Operation: The operation of this machine
15 .as follows.

First.—The machine being put in motion
by any adequate power applied by band and

'--pulley to the cam shaft B, the rod of iron

curved end where 1t
moves over the aforesaid T shaped heads
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R, from which the spikes are to be cut pre-
vmusly pointed by the preparatory pointing
dies T, Y, 1s fed in from front 1n a. horizon-
tal 1:)031‘51011 as represented in Ifigs. 1, 8, and
4, on, or through, the guide D4 to the bot-
tom and side dle U and V until it strikes

against the guge (. Immediately after the.

rod is fed in, as atoresaid, the side cam K
acts upon the side lever E’, causing it to
move and press the rod & toward the sta-
tionary cutting off knife C5, and at the same
time to move the holder B’, which holds the
inner end of the rod against the dies, back
over the pointed end of the rod simultane-
ously with the operation of cutting off the
piece to form a spike; which 1etrea‘cmﬁ'
movement of the holder is effected by the
stationary inclined plate K2 over which the
lower or grooved edge of the holder B/,
moves, sald inclined plate being set and
fixed at such angle as to move the holder
the required distance and at the required
time so that before the spike shall have
touched the stationary side die W the holder
B’, will have moved back beyond the ends
of the dies. The inclined plate K2 will also
cause the holder B’ to move in toward the
dies to be in readiness to hold the end of
the spike rod where 1t 1s agaln moved in
between the cdies to form another spike.
As soon as the piece of rod cut off passes

by the knite C°, far enough to come in range

of the header 1., which works under or
through, the arch in the cutting off knife C®
cam ( acts upon the small lever C’, which
connects with the gage (G by means of the
connecting rod J and screw s as before de-

scribed, and forces the piece of iron for the

spike back toward the header L. and sufii-
ciently Tar beyond the ends of the dies
R, U, V, W, to give the required amount of
iron for the head which will be formed
against the ends of these dies—the cam C
continuing to revolve umtil it has passed
over the protuberance C* on the lever (.
the helical spring 1%, then acts and suddenly
throws back the gage ( beyond the rear

ends ot the dies R, U V, and out of their

way. The side die V is then caused to press
the spike £ firmly against the stationary
side die W by the action of the cam E on
the line /. 'The cam D then acts upon the
compound lever D/, D2, and presses the die
R down upon the splhe sufliciently hard to
shape the point, the pressing surfaces of the
top and bottom dies at 7, «, being of the ex-
act shape of the spike, when the} come to-
gether as shown 1in Fig. 2. The spike being
thuc: held and pressed in the dies the headmﬂ*
die 1s next brought against the end of the
spike that pr 0]ects beyond the ends of the
longitudinal dies by the action of the cam F
and the lever F’, which connects with the

sliding carriage Z in which is secured the
horizontal shiding die L made with a de-

i

shown at Dig. 21 forcing

of the rod.

6,160

| pression 1n its end of the exact size and

shape of the required head of the spike as
it horizontally
against the end of the spike % with sufh-
cient force to form the head which will be
flat on the surface that is crushed and spread

over the ends of the longitudinal dies

R, W U V and convex or angular on the

surface formed in the aforesaid depression

of the heading die Fig. 21, as represented in
Fig. 20, which is a representa,tlfm of the
splke when finished.

The beveled portions », %, of the upper
and under dies that form the point of the
spike prevent the possibility of the spike
moving longitudinally in the dies during
the heading operation. While the upper
die R 1s descending upon the spike % by
the action of the cam D on the compound
lever 1n which the die R 1s secured the die T
which 1s secured in the same compound lever
1s made to descend upon the end of the
spike rod R resting upon the bevel die Y
and presses and flattens the end of the con-
tinuous spike rod for the succeeding spike
to be cut off—said preparatory ﬂattemng
of the spike rod being necessary to the due
formation of the splke by the succeeding
operation of the long dies. This is an im-
portant feature of my machine, and i1s what
particularly distinguishes 1t from other

spike machines 1n use.

The header having performed its office

70
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90

of heading the spike and the cam D having

passed by the compound lever and the cam
E' by the lever I’ the slide Z with the head-
ing die is forced back by the action of the
spring z Fig. 2 and the compound lever 1s
raised by the action of the spring 7? and
kept in contact with its cam D and “shaft B,
and the lever E is moved to the right by the
spring & which keeps it in contact with the
cam L. The lever I’ 15 kept in contact with
the cam If and lever B by the spring f.

The small lever C’ 1s held in contact with

shaft B and cam C by the action of the
helical spring F2. As the lever E’, 1s moved
to the right by the action of the spring S
the splke fc duly finished, is carried back
on cdie U wuntil the head of the spike
comes in contact with the arch of the cutting
off knife C°% which serves as a cleaver, draw-
ing the spike off the bottom die U, which

.J_’allb out of the way, before the splke rod KK

1s ted 1n again.

Secendly —Before the spike rod K is fed
into the long dies R U V W against the
oage (x, 1t 1s  first fed into the preparatory
ﬂqttenmo dies T, Y, to receive the pressure
of these two bevel ﬂattemno and pointing
dies which flatten and also widen the point
Asg soon as the cam shaft B of
the machine makes nearly a revolution and
the side lever I, falls back to the right

bringing the bottom die U within range " of
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Lhe rod K as it rests in the gacre B*, (see
I1g. 3,) the rod K is fed in against the gage
G which will then be on a line with the spllxe
rod the side lever K/, will then move on 1its
bearings until the spike 1s carried to the line
of the heading die and in contact with the
stationary side die W which die W will re-
duce the width of the end previously flat-
tened in the dies T, Y, to the width of the
spike rod, at the same time lengthening the
point as it thus narrows it. By these two
pressures, first by the bevel dies or prepara-
tory pointers T, Y, and secondly by the pres-
sure of the side dies V, W, the end of the
spike 1s now so much reduced that 1t 1s
readily brought to the desired shape by the
bevel pointed dies R U, which, when they
come together 1n the manner represenfed 1n
Ifig. 2, form a space of the exact shape of
the required spike from head to point. But
pefore the spike 1s pressed by the dies V, W,
and 3 U and when it 1s in a line with the
heading cie L as represented 1n Kig. 3, 1t is
moved lonﬂltudmally toward the hewdmﬂ'
die L the required distance to form the head
by the action of the cam C and small lever
'md ocage (x as herein before described. The
Gpemtmn of flattening the end of the rod
takes place simultaneously with the opuii—

S
soon as these operations and the heading op-
eration are completed the dies open and the
finished spike falls from the dies 1n the
manner before stated; when the spike rod is
agaln moved forward to the gage ( for a
repetition of the operation.

The first portion of the description of the
operation relates to the formation of the

first spike from the Spike rod. The second |

S

portion relates to the formation of the sec-
ond spike and succeeding spikes, when the
spikes will be pointed and presssed on its
sides snnulhneouslv with the operation of
lattening the end of the spike rod prepara-
tory to bem passed i1nto the long dies by
the plepmmtory pointing dies T, Y, the

office of which 1s to prepare the end of the

rod for the succeeding spike (for the point)
while the previous one 1s being finished in
the long dies. This operation bema of the
ar eatest 131:}01’(‘11’106 as it enables the finish-
ing dies to do their work with great ease and
per rfection. -

What I claim as my invention, and desire

to seeule by Letters Patent 15—

The emmbmfttmn of the dies T, Y, V,
W' U R, 1, gage ( holder B’, and cutter C“
mmrmed and operating substantially as
above described for making wrought spikes
from a spike rod in a cold or heated state,
the spike rod being flattened at one end and
the spike caged, point.ecL headed, and dis-
charged at every revolution of the cam shaft
B as herein tully set forth.

2. And this I claim whether the several
parts be arranged precisely in the manner
above demnb.,d or in any other mode, or
manner, which may be substantially the
same and by which analagous 1esults shall
be produced

In testimony wher eof T have hereunto
signed my name before two subscribing wit-
nesses.

MARCUS MAXTM.

Witnesses:
Nr1cumoLAS J. McGANN,
- Jas. Dicksoxn.
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