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IMPROVEMENT IN MACHINES FOR BENDING RAKE-TEETH.

Wy

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

—— -—“H —,

Ta all whom it may concern :

Be it known that I, Jaurs SuepeN, of the city
of Pittsburg, in the count) of Allenheny 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, clem' and exact
descuptlon thereof, 1etueuce bemn- had to thic ac-
companying - dmwmn' i three sheuta, said drawing
forming a part of t]us BI)GGIﬁC'LthIl, and in which—

Figure 1 is a perspective view of my machine,
| .s,hommr more particularly the devices for nml{mn'
nke—teeth w:th a spiral coil or spring at the Tieel-
end ; |

| lﬂ'ule 2 is a like view of the b{,lldlllﬂ'-t{lblt and de-
vices for a tooth with a bent Leel;

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

Figure 4 is a detached elevation of the vertical
slmﬁ; and coiling-head of fig. 1, and a pmtmn of the
operating dwtceb :Lp]}el tmmnﬂ' thereto :

I‘wmes 9, 6, and 7 are me views of different
bwduw—heads md dies u%ul with the bending devices
of fig. "' |

I‘ltrmc 8 shows a tool to be used therew ith; ::111{1

hﬂmes 9 to 13 show different forms of rake- tu.ath

Ltla.(.; letters of reference indicate like parts in eacl,

The nature of my invention consists in the con-
struction of an improved machine for making spring
rake-teeth from cylindrical metallic rods, bms, 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 L(}nstmc-
tion and mode of operation, - -

The foundation A’ and posts A, of any suitable size
or form, support a bending-table, L |
~ For the purpose of Stlbll”‘tllﬁl]lll“ the posts A,

and supporting a part of the 01}61.;1,1‘.110 machinery, 1
extend cross-beams, C C° D 1), from 0111., ]_J{)bt A to
another, in any de.snul uumbe olde v arrange-
ment. _'

At or near one corner of the fmme work thus de-
scribed, is fastened a U-shaped bearing-piece, G, whicly
&,uppmts atd 1n-which operate a vertical shaft, «, and
horizontal shaft, «’, the two being conneeted hy bevel-
aear wheels b b’ |

Operative power is applied by means of a crank, 0%
on the outer end of the hollzouml shaft (:, or in othe '
known way. - |

At any suitable point on the shaft @ IS & SCcrew-
thread or spiral gear, ¢, which plays into a corre-
spondingly-cut serew -thmad ol spiral on the inside of
a serew-box, d, the latter being stationary.as regards
& vertieal motlon, but, by an arm, d, at one eml it is
hinged to some part ot the fmmc WOIL, S0 tlmt by

1

a handle, d”,-at its opposite end, or by any suitable
tripping devwe:m lieu thereof, it nmy, at pleasure, be
thrown into and out of gear W‘l'ﬁll the screw-thread or
spiral gear c. | ~
" When in gear, it may be held i in place by . Spllll

4 On the tlppel uld of the vertical shaft ¢ is fi ted )}
header, e, so that the upper end of the latter will
pr OJecb a little above the inclined-faced coiling-plate

¢, which is fastened on the bending-table B. |
The upper end of the header ¢ has a slot, ¢!, for

receiving the butt-end ¢, fig. 9, Of the tooth-bl&nk SO

a8, by thie rotating of the header to wind a splml
coil, ¢, in the heel of the tooth, su{,h coil being furmed

: mound the header e.

In winding this coil, it is uecessary tlmt tllc header
¢ should ha,w a ver thr.Ll motion.

To secure this, I cause the shaft @ to play up and"
down through its bm el-gear wheel D, the upward mo-
tion in cmlmn' Lelng secmed by the spiral gear ¢ d,
already decscubed aud the downward motion 1}y wluah
the coil s0 made is-discharged from the hea,du' ¢, be-
ing secured by a spiral sr)mm, J, arranged thelwn
with suitable stops, which spring brings the shaft @
down the instant the gear-block d is {hsen caged from
the spiral gear c.

The mtntmn of the shaft e is secured by a feather,
@’, which phns ap and down in a slot in the bevel—rrem
wheel b.

The length of domm.-.ud full of thie slmﬂs « is hm-
ited by any suitable cateh or stop. |

As shown in the drawing, the spiral gear ¢ is - made
on a collar or enlargement of tlie slmfb «, whicly col-
lar or enlar ﬂunent, as the shaft fulls, Stlll{Ls wmmst

the upper bearing of the shaft.

In order to 111.[1,1{6 a greater ov lesser length of'
coll in the lLieel of the tooth I vary the ]enﬂ‘th of
upward motion of the shaft « by means of a pin, &’
which, when the header ¢ has received the desired
lenﬂth of coiled tooth-heel, engages a step, I, in thb

.mUustable stopping-bar L

This bar 7 is made adjustable lengthwise by a slot,
P, at one.end, and serew-nuts, 7, at lt% other eml whlclx
screw against a plate, 24,

This bar may, likewise, be ;uhustul ver tl&h]]}« by
similar means.s | | o

On the bending-table B is bolted or otherwise -
fastened a 101111{.,1, 1, the outer edge of which has
the curvature desired in the mku-tooth to be made.
Its heel-end & is adjusted, with reference to the face
of the lheader ¢, so as to leave room between them
for the tooth bl;mk and the cextreme end A of the
heel 1s bent back, so as to act as a stop or
in feeding the hecl-end ¢f ot the tooth-blank mto the
slot ¢'.

To prevent one coil fmm lapping onto another, I

..........................

E,ﬂ.uﬁb o



ase a bevel-faced cmlmfr-plate ¢, the face of which
starts from o thin edge, ¢, where the eoiling is com-
menced, and ﬂmdu:tl]y increases m thl(,lule%s in a
| qpu‘ll direction around to the edge ¢, where it should

be of about the thickness of the tmtll-—hmuk.
A lug, ¢ keeps the tooth-blank in place on the

side opposite the formér H, and acts as & stop to the
di¢ n, and-the heel-end 2t of the latter is recessed, as
shown, or made of reduced thickness, so that the pro-
]ec,tmrr heel-end ¢ of the tooth mﬂy pass over it while
‘being “coiled.
" The bols m! through the cross-bar h whicl aids in
keeping the former H in place, also e:&tmds up through
! im ming-arm, m, which is secured in place by a lmt
', but lmt SO tlnht]y as to prevent the motions hele-
111¢1fte1 described..

This forming-bar caries a fmmuw—dle n, which

s of (,y]mduca,l form, with a noteh or groove, n, In
its lower operative edn'e so as to hold the tooth-bhmk

down while bending i %gamsb the former I1.
- To lessen ﬁlctmn the die n rotates on its shaft 27
by which it is connectud with the arm m.
" The opposite end of the arm m bas a longitudinal
slot, m? through which plays thic Dolt m‘.. and g
%1:-113,1 splmt., m?®, bearing at one end tts.ramst the
nut m* and the sleeve m below,- and at its other

end, against a handle, %, or other suitable stop, holds

the fm ming-die » up against the Llank while bend-
ing the toc«th and also allows it to operate at a greater

T le,s,sel dlst‘mcc from its center of motion, flccm ding

to the varying curvature of the former H.

The bar m lms other 11..mdle<; k', as may be de-
sired.
-~ I'he heel-end & of tlle heated bLml\, previously cut
“to the proper length, is then placed in the slot.¢!, the
die 2 is swung arcund against the stop ¢° so as to
press that part of the blanlk tightly against the former
H, when, by turning the crank 0% a spiral coil, ¢, is
nmdt., on the header ¢ of any dt,sued number of coils,

. the necessary length of blank for that purpose bunfr'

drawn through between the die 2 and former H.

The die » is then caused to pass around the 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
SCIGW*DG}: d, the shaft e, and header ¢, are caused
to fall by the action of the spring f, wlieleby the
tooth is discharged complute, and the ﬁpemtton is re-
peated.

The straight part ¢ of the heel may be lnmde
longer or shmter at pleasure, the heel I’ of the former
H bung so shaped as to act as a stop at the distance
desired.  For this purpose, as. well as to make teeth
having a body of any desired curvature, the formers

used are interchangeable at pleasure.

~ I have descr ibed the shatt 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 oard to the position of the

machine.

~ The deviees thus far described are especmlly de-
signed for making that form of rake-teeth wliich have

aQ spual coil and a straight heel by which to f.Lsten the

tooth to the tooth-bar of the rake.
By thie use of a few additional devices, I adapt

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

~or nearly all desired forms. Such devices are more
-_'.paltu,uhu]y shown in figs. 2 and 3, sheet 2, where
‘the foundation, hmna-wmk and bblldll]"—tablb B are
- the same 10 G()llStlllCtlml as tho&u allemly described.
A vertieal shaft, 9/, carrying at its upper end a bend-
ing-block, p, is ﬂ,ﬂ.] asted 50 as to be operative in the
ananner already deseribed, except that it requires no
vertical motion.
A former, H', carrying the arm m, and by it the

0

el

dic n, is attached to the bending-table B, as above

1o

-make the tooth shown in fig. 12, whu
| ]mln'er radius, is desired.
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set forth, and is so adjusted, by the holes 7, that a
space equal or about equal to the thickness of a tooth-
blank will be lefs between the recessed heel A2 and the
bending-die 4, which latter, of the form shown, is fast-

ened to the bendlnw—block P.

To hold the forn mers H H’ in place more securely,
a block, 1%, attached thereto, may be seated in & mor-
tise in the. bending-table.,

‘The heel-end of a tooth-blank is then inserted be-

‘tween the end 72 of the former 1, and the die 7, with

its extreme end, in the recess ¢ ', .
A hook, ¢, opemted by a tre adl{,, q', and 1etmned
to its position by a spring, ¢° as illustrated in fig. 3‘

‘may be used to hold the blank ¢ more secum]y it

place.

Then, by power applied through the erank ?° fig. 1,

“slieet 1, bevel-gear wheels b, and shafs 2, the bend- P

mf*r-blﬁch p s Totated till the dic 7 1s In the position
shown in dotted lines m fig. 2, thus forming a hook-

shaped heel.
To get a well-defined bend at the heel of the 11001{,

o pin, 4% may -be inserted in the mortise ¢° of the

bendmw-blodc . This, revolving with the die 4
and. the heel of the tooth, will prevent the blank
springing out away from the heel-end of the die 4.

The die u is then rotated around, so as to bend
the tooth-blank Lgmnst the former H’, as already de-
scribed. - - | |

T'he tooth is then cnmplute.

The form of tooth thus made is ‘shown in ﬂg 11,
o being the body, and o', ‘the heel-end, bent, as. dr..,-
seribed,

In this connection, to make bent heels of 01:11&1
forms, correspondingly-shaped dies may be used m-—

stead 0f the die 1.
" Thus, for the form of touth shown in ﬁn' 10 whe: e

a less abr upt curve is made at the base, 0 of' the heel,

the die ¢4, fig. 6, is used, with the sa;me pm 12, in-
serted in A lll{e mortise, 3>

The die ¢° fig. b, is substituted for the dle ’b, to
a curve, o ot

‘No other change is needful in the machine to make
these and other similar forms of teeth, except the
change of bending-dies and the proper adjustment of
the f’m mer H. w 1th reference thereto.

In like manner, by the use of a die, ¢°% a tooth is
made of the form showu in fig. 13, an eye, s, being
merely turned at the heel. -

The form of these dies may be varied to any de-
siredd éxtent, so as to bend heels of any dt,sued
form. - -

What I claim_ as my mventlon, and d{,sue tu se-

'cme by Letters Patent, is— v

1. In combination with the vertically-moving and
rotating shaft d, the slotted coiling-header ¢ and bevel-
faced mhng+phmt3 g, constr ucted and operated sub-
stmltlally as and for the purposes set forth,

-2, The combination of the shaft «, carrying the

slotted Leader ¢, with spiral gear and nat d, and suit-

able mechanism for rotating said shaft.

3. In combination with the coiling-shaft «, nut d,
and mechanism for releasing i, the spring tor pro-'
ducing an a,brupt dﬂwnwm d mobmn aubst;mtmlly as
de%cilbed

. The combination of the former H with shaft ,

_zmd head ¢, and beveled plate ¢, for the purpose de-
ISCI ibed.

5. The former H, in cmnbumtmn with the stOp g .

‘and die n, for the ptn pose described.

6. In combination with the slottul lhea,d{,r e, the
former H and the stop Y, the latter being mtegmt'

with said former H, for dctermlmnfr the ]engbh of the

straight beel part, {,, of the tmth, subsmutmlly as’
described. o
7. In combination mth the former H or H' the




oscillating and longntudm*ﬂly—mown# arm m, with
spring and roller-die, substantially as “and for the pur-
Poses descrlbed

8. Thb revolving bending-block p, with the mor-

tise @ > and the bendmrr-dle in combination with the |

pin 4% and the former H’ for the purposes described.
9. A hook, ¢,in combmatlon with the subject-mat-
ter of the last preceding chlm, arranged and oper-
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~ated suhstantmlly in the manner and for the purposes

described.
~In testimony whereof I, the smd JAMES SUGBE\‘.’

have hermnto set my ]mnd
JAMES SUGDEN-.

Witnesses:
- JOHN GLENN,
R..C. WRENSHALL.
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