Sheet 1.

3 Sheets

J. SUGDEN.
‘Machine for Bending Rake Teeth,

Patented Sept. 13, 1870.

- No. 107,305,

L7evercZor

awed S‘uj
Beitpuress

y:

cor
ity

s 4/'/};6 s

N. PETERS, Photo-Lithographer, Washington, D. C.



o 3 Shests—Sheet 2.
J. SUGDEN.. S
 Machine for Bending Rake Teeth, |
No. 107,305, | " Patented Sept. 13, 1870.

7N,

QY
pas = S ceenas

f
=117

Wetresses

" N, PETERS, Photo-Lithographer. Washingtor, D. €.




S 3 Sheets—Sheet 3.
- Jl_SUGDENa '

Machine for Bending Rake Teeth,

No. 107,305, Patented Sept. 13, 1870.

el ricsses
, Sug dea,
(O Yottt /Z;‘,%“’ wheslt, Ghidl
e S his Ahfs"




dnited States

i@zttwt Q_Bﬁﬁm.

JAMES SUGDEN, OF PITTSBURG, PENNSYLVANIA.

Letters Patent No. 107,303, dated September 13, 1870,

IMPROVEMENT IN MACHINES FOR BENDING RAKE-TEETH.

The Schedule referred to in thése Letters Patent and making part of the same

———— e

To all whom it may concern : o

Be it known that I, JayMes SuebEN, of the city
of Pittsburg, in the county of ‘Allegheny and State
of Pennsylvania, have invented a new and useful Im-
provement in Rake-tooth Machines; and I do here-
by declare the following to be a full, clear, and exact
description thereof, reference being had to the ac-
companying - drawing in three sheets, said drawing
forming a part of this specification, and in which—

Figure 1 is a perspective view of my macline,
showing more particularly the devices for making
rake-tceth, with o spiral coil or spring at the Theel-
end; .

Figure 2 is a like view of the bending-table and de-
vices for a tooth with a bent heel; '

Figure 3 is a detached sectional view of a por-
tion of the operative devices, particulauly those re-
quired with the apparatus shown in fig, 2;

Figure 4 is a detached .elevation of the vertical
shaft and coiling-head of fig. 1, and a portion of the
operating devices appertaining thereto;

Figures -5, 6, and 7 are plan views of different
bending-heads and dies used with the bending devices
of fig. 2; ‘ ' .

Figure 8 shows a tool to be nsed therewith; and:

“Figures 9 to 13 show different forms of rake-teetl.

Like letters of reference indicate like parts in each.

The nature of my invention consists in the con-
struction of an improved machine for making spring
rake-teeth from cylindrical metallic rods, bars, or
‘blanks of any desired shape, and with any desired
form of bent or coiled or bent-and coiled heel parts.

To enable others skilled in the art to make and use
my invention, I will proceed to deseribe its construc-
tion and mode of operation. ’ :

The foundation A’ and posts A, of any suitable size
or form, support a bending-table, B.

TFor the pwrpose of strengthening the posts A,
and supporting a part of the operative machinery, I
extend cross-beams, C C' D 1), fiom one post A to
atiother, in any desired number, order, or arrange-
ment. )

At or near one corner of the frame-work thuos de-
seribed, is fastened a U-shaped bearing-piece, G, whiclt
supports and in which operate a vertical shaft, ¢, and
horizontal shaft, @, the two being connected by bevel-
gear wheels D V.

Operative power is applied by means of a crank, ¥”,
on the outer end of the horizontal shaft «, or in other
known way. . )

At any suitable point on the shaft ¢ is a screw-
thread or spiral gear, ¢, which plays ‘into a corre-
spondingly-cut serew-thread or spiral on the inside of
a serew-box, d, the latter being stationary. as regards
a vertical motion, but, by au arm, &, at one eud, it is
hinged to some part .of the frame-work, so: that, by

'

a_handle, d”,-at its opposite end, or by any suitable
tripping devicesin lieu thereof, it may, at pleasure, be
thrown into and out of gear with the screw-thread or
spiral gear ¢. o »

When in gear, it may be held in place by a spring,

On the upper end of the vertical shaft ¢ is fixed a
header, e, so that the upper end of the latter will
project a little above the inclined-faced eoiling-plate
¢, which is fastened on the bending-table B.

The upper end of the header e has a slot, ¢, for

- receiving the butt-end ¢, fig. 9, of the tooth-blank, so

as, by the rotating of the header, to wind a spiral
coil, ¢, in the heel of the tooth, such coil being formed

- around the header e. .

In winding this coil, it is necessary that thie header
¢ shiould have a vertical motion.

To secare this, I cause the shaft ¢ to play vp and’
down through its bevel-gear wheel b, the upward mo--
tion in coiling being secured by the spiral gear ¢ d,
already described, and the downward motion, by whicl
the coil so made is discharged from the header e, be-
ing secured by a spiral spring, f, arranged thereon
with sunitable stops, which spring brings the shaft «
down the instant the gear-block d is disengaged from
the spiral gear ¢

The rotating of the shaft @ is secured by a feather,
@', which plays ap and down in aslot in the bevel-gear
wheel b. : :

The length of downward fall of the shaft « is lim-
ited by any suitable catch or stop. '

As shown in the drawing, the spiral gear ¢ is made
on a collar or enlargement of thie shaft e, which col-
lar or enlargement, as the shaft falls, strikes against
the upper bearing of the shaft.

In order to make a greater or lesser length of
coil in the liecl of the tooth, I vary the length of
upward motion of the shaft ¢ by means of a pin, ¢
which, when the header ¢ has received the desired
length of coiled tooth-heel, engages a step, I, in the

_adjustable stopping-bar I,

This bar 7 is made adjustable lengthwise by a slot,
P, at one.end, and screw-nuts, F, at its other end, which
screw against a plate, I, S .

This bar I 'may, likewise, be adjusted . vertically by
similar means. - )

On the bending-table B is bolted or otherwise -
fastened a former, M, the outer edge of which has
the curvature desired in the rake-tooth to be made.
Its heel-end h is adjusted, with reference to the face
of the header ¢, so as 'to leave room between them
for the tooth-blank, and the extreme end 7 of the
heel is bent back, so as to act as a stop or gauge
in feeding the heel-end ¢ of the tooth-blank into the
slot €.

Lo prevent one coil from lapping onto another, I




use a bevel-faced mcoiling-p]ate, g, the face of which
starts Trom o thin edge, ¢, where the eoiling is com-
menced, and "lddu(l”) increases in tlnd\uess in a
qpml divection around to the edge ¢ where it should
lie of about the thickness of tlle tooth-blank.

A Ing, ¢, keeps the tooth-blank in place on the
side opposite the formeér H, and acts as a stop to the
di¢ i, and-the heel-end % of the latter is recessed, as
hho“n or made of reduced thickness, so that the pro-
uzmnrr heel-end ¢ of the tooth may pass over it while
being “eoiled.

The bolt m! through the cross-bar h whicl aids in
keeping the former Hiin place, also e\tulds up through
a 101 ming-arm, m, which is secured in place by a nut
', but not so tightly as to prevent the motions hexe-
inafter described.

This forming-bar carries a forming-die, n, which

“is of cy]mduc’tl form, with a noteh or groove, n,in

its lower operative edge, so as to hold the tooth-blank
down while bending it against the former II.

To lessen fncmon, the die » rotates on its shaft u?
by which it is connected -with the arm m.

The opposite end of the arm m has a longitudinal
slot, m? through which plays the Dbolt m', and a
spiral spring, 'nﬁ beculng at one end ag: ainst the
nut m* and the sleeve m® below, and at its other
end, against a handle, k, or other suitable stop, holds
the fox ming-die % up against the blank while bend-
ing the tooth, and also allows it to operate at a greater
" or lesser distance from its center of moftion, according
to the varying curvature of the former H.

The bar m lns other handles, I, as may be de-
sired.

The heel-end ¢ of the heated blank, previously cut
to the proper length, is then placed in the slog ¢, the
die ¢ is swung around against the stop ¢% so as to
press that part of the blank tightly against the former
H, when, by turning the "erank % a spiral coil, ¢, is
made on the header ¢ of any desired number of cmls,
the neeessary length of blank for that purpese being
drawn_through between the die z and former H.

The die » is then caused to pass around thie out-
side edge of the former H, with the Dblank inside,
and so bend the latter to the shape required.

Then, on the throwing back or out of gear, the
serew-box d, the shaft @, and header ¢, are caused
to fall by the action of the spring s, whereby the
tooth is discharged complete, and the operation is re-
peated.

The straight part ¢¢ of the heel may be made
longer or sh01te at pleastre, the heel 2 of the former
H bung so shaped as to act as a stop at the distance
desired.  Tor this purpose, as . well as to make teeth
having a body of any desived curvature, the formers
used are interchangeable at pleasure.

I have described the shaft as vertical and moving
vertically, by which I simply mean that it stands and
operates in this respeet at right angles to the plane
of the former H, without reg: 1d to the position of the
machine. .

The devices thus far deseribed are especially de-
signed for making that form of rake-teeth wlich have
a spual coil and a straight beel by which to £ Lstcn the
tooth to the tooth-bar of the rake.

By the use of o few additional devices, I adapt

uty machine to the manufacture of rake-teeth of all’

or nearly all desired forms. Such devices are more
particulmly shown in figs. 2 and 3, sheet 2, where
the foundation, hmnc-wonk, and bu)dmﬂ- abh, B are
- the same Tir constmctlou as thiose ahe'uly described.

A vertieal shaft, 9', carrying at its uppet end a bend-
ing-block, p, is adjust-ed 80 as to be operative in the
wamer already deseribed, except that it requires no
vertical motion.

A former, H', carrying the arm am, and. by it the
die n, is attached to the bending-table B, as above
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set forth, and is so adjusted, Ly the holes 7, that a
space equal or about equal to tlie thickness of a tooth-
blank will be left between the recessed heel i? and the
bending-die 4, which latter, of the form shown, is fast-
ened to the bending-block 9.

To hold the f01 mers H H’ in place more securely,
a block, 7%, attached thereto, may be seated in a mor-
tise in the bending-table.

The heel-end of a tooth-blauk is then inserted be-
tween the end 42 of the former I, and the die 4, with
its extreme end, in the recess ¢'. .

A: hook, ¢, opemted by a tre adle, ¢', and returned,
to its position by a spring, ¢% as illustrated in fig. 3'
may be used to hold tlm blank ¢ more secmc]y in
place.

Then, by power applied through the erank ¥, fig. 1,
sheet 1, bevel-gear wheels 0%, and shaft 2, the bend-
mfv-bloch pis “Totated till the die ¢ is in the position
shown in dotted lines in fig. 2, thus forming a hook-
shaped heel.

To geb a well-defined bend at the heel of the hook,

a pin, 4% may -be inserted in the mortise ¢* of the

bendm«r-block ¢, This, revolving with the die 4
and the leel of the tooth, will prevent the blank
springing ont away from the heel-end of the die 4.

The die v is then rotated around, so as to bend
the tooth-blank Lgcunst the former H, as already de-
seribed. :

The tooth is ’fhen comph,te.

The form of tooth thus made is shown in fig. 11,
o being the body, and o', the heel- end, bent as dc-
scnbed '

In this connection, to make bent hecls of other
forms, correspondingly- shaped dies may be used in-
stead of the die 4.

Thus, for the form of tooth shown in fig. 10, where
a less abrupt curve is made at the base, ¢% of the heel,
the die 4, fig. 6, is used, with the same pm, 1%, in-
serted in a like mor tlse, 3%,

The die % fig. b, is substituted for the die ¢, to
make the tooth shown in fig. 12, whu a carve, 07 of
longer radius, is desired.

"No other change is needful in tlxe machine to make
these and other similar forms of teeth, except the
change of bending-dies and the proper adjustment of
the former H’ with reference thereto.

In like manuner, by the use of a die, % a tooth is
made of the form shown in fig. 13, an eye, s, being
merely turned at the heel.

The form of these dies may be vavied to any de-
sired éxtent, so as to bend heels of any dLSllLd
form.-

- What Iclaim. as my invention, and dcsue to. se-
cure by Letters Patent, is—

1. In combination with the veltlc.ﬂly-movmg and
rotating shaft d, the slotted coiling-header ¢ and bevel-
faced coilingsp]ute 9, constructed and operated sub-
stzmtially as and for the purposes set forth.

2. The combination of the shaft «, caurrying the
slotted header e, with spiral gear and nut d, and suit-
able mechanism for rotating said shaft.

3. In combination with the coiling-shaft «, nut d,
and mechanism for releasing it, the spring for pro-
ducing an abrupt downward motion, substantially as
deseribed.

4. The combination of the former H with shaft «,
and liead e, and beveled plate ¢, for the purpose de-
Ser 1bed

5. The former H, in combination with the stop ¢°.
-md die n, for the pm pose described.

6. In combination with the slotted header e, the
former X and the stop &Y the latter being integral
with said former H, for d(,termmm" the lengbh of the
straight heel part, ¢% of the tooth, substautially as’
deseribed.

7. In combination with the former H or H, the
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oscillating and longitudinally-moving arm m, with | ated subsmntnlly in the manner and for the purposes
spring and roller-die, substantially as and for the pur- | deseribed.
poses S described. In testimony whereof' 1, the said JaxMes SUGDEN,

8. ’l‘ho revolving bending-block p, with the mor- | have hereunto set my hand.
tise 43 and the bendmmdxe, in .combination with the JAMES SUGDEN.
pin 4% and the former H, for the purposes described. ‘Witnesses: T

9. A hook, ¢,in combmatlon with the sulject-mat- JoHN GLEXNN,
ter of the last preceding claim, arranged and oper- R..C. WRENSHALL.




