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To all wivom Tt maly COnCerw:

Beitknownthat I, ALBERT J.GREEN, a citi-
zen of the United States, residing at Dayton,
in the county of Montgomery and State of
Ohio, have invented certain new and useful
Improvements in Machines for Bending Rake-
Teeth, of which the following is a full, clear,
and exact description, reference being had to
the accompanying drawings, making a part of
this speciiication.

The teeth of sulky hay-rakes are usually
formed from round bars of steel of the required
dimensions,which are bent or curved so as to
enable them to be properly attached to the
rake-head or frame of the rake, and so as to
oive them the requisite raking curve or sweep;
and the object of my invention is to provide
an automatic machine for forming the teeth,
by bending to any desired shape, which shall
be quick and reliable in its action, to the end
that they may enter the tempering-bath in
their completed shape at as near the heat at
which they leave the heating-oven as possible.
Forthis purpose I provide any suitable frame-
work, preferably located over the tempering-
bath,upon which is the properly-driven actu-
ating mechanism, consisting, essentially, of a

revolving former, to which the tooth ig auto-

matically clasped at the forward end, and 1s
held and bent to conform to.the shape of the
former by a superimposed pressure-roller,and
further held in place by a rear pressure-rolier,
until the former, having made about three-
fourths of a revolution, the tooth becomes
automatically released and falls into the tem-
pering-bath. The arrangement of the mech-

anism is,further,such that after the tooth has

been applied to the former, the machine start-
ed,the tooth bent to proper shape and dropped
from the former,the former continues its revo-
lution until it reaches the starting-point,or A
position ready to receive the next tooth to be
bent, when it automatically comes to a stand-
still, and so remains until the next tooth is
applied and it is again started. The machine

is further provided with mechanism by which
the operator can by a single movement start
it, and which, when the former has made a
single revolution, will automatically stop the

5o machine.
The novelty of my invention consists,

in the combination, with suitable operating
mechanism, of a revolving former provided
with automatic gripping and releasing devices
and acted upon by one or more pressure-roll- 55
ers, whereby the tooth,when presented to the.
machine, is automatically gripped, shaped,
and released; secondly, in the combination,
with the tooth-former and driving mechanism,
of other mechanism whereby when the ma-
chine is started the former will makeone con-
tinuous revolution, and then, together with
the rest of the machine, come to a standstill;
thirdly, in the construction, combination,and
relative arrangements of the parts, all as will 65
be herewith set forth and specifically claimed.

In the accompanying drawings, Figure 1,
Sheet 1, is a side elevation of my improved
machine. Fig. 2, Sheet 2, is a plan view of
the same. Fig. 3, Sheet 3, is a front elevation 70
of the same. Fig. 4, Sheet 3, isa side eleva-
tion of the former, the arrow indicating the
direction of the revolution. Fig. 5, Sheet 4,
is a central sectional view in side elevation of
the machine from the side opposite to that 75
shown in Fig. 1. Figs. 6,7, 8, 9, Sheet 5, are
diminished side elevations of the former and

60

pressure-rolls at the different stages of intro-

ducing, bending, retaining, and releasing the
tooth, the arrows indicating the direction of 8o
revolution. Fig. 10, Sheet 5, is a diminished
front elevation of the former and upper press-
are-roller. Fig. 11, Sheet 5, is an enlarged
detailed view of the gripping-cap and 1tsarms.

The same letters of reference are used toin- 83
dicate like parts in all the figures. |

Journaled in uprights A upon any suitable
frame-work, B, preferably located over the
tempering-bath tank C, is a horizontal shaft,
D, upon which is securely keyed or fastened
between said uprights A, the tooth-forming
disk B, a description of the construction and
shape of which will be given presently. Like-
wise keyed orotherwise securely fastened npon
said shaft D justoutside of one of said uprights
A, are a large gear-wheel, I, and acam G, In
the order named. Resting upon the top of
the tooth-former B is a heavy pressure-roller,
H, whose shaft or trannions are journaled in
sliding boxes 1, confined but capable of move- 10C
ment up or down in vertical slots or apertures

95

first, | in the uprights A, as shown. Bearing agalinst
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- tween the uprlﬂ‘hts L.
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the rear side of the tooth-former is a second
yielding pressure-roller or follower,'J, whose
- shatt or trunnions are journaled in the forked

head of a horizontal follower- bar, K. This:

follower-bar is confined between upuohts L

upon the frame, and, to avoid friction, isheld

between and suppor ted by two pairs of fric-
tion-rollers, M,which are journaled in and be-

the frame is a bracket, N,supporting a pulley

or roller, O. A strap or chain, secured to the
rear pI‘Q]GCtll]g slotted end of the follower K,.

passes forward over and under the rear lowel
roller,M, back over the roller O, and has se-
cured to 1ts Jower pendent end a welcrht P, by
means of which the follower K is kept pro-
Jjected-forward so as to keep the roller J in
constant contact with the tooth-former Ii. I
prefer to use the weight and strap for holding
the roller J against the tooth-former with a
more even pressure, though it is obvious that

~ a coiled spring, with suitable connections,

25

around-the rear projecting end of the follower
or at itsforward projecting end might be Sllb
stituted for the weight and strap.
Journaled in suitable boxes, R, upon the
frame of the machine is the main driving-

shaft S, to which is keyed or otherwise suita-

~ bly fastened a pinion or small gear-wheel
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meshing with the gear-wheel F, and a driving-
pulley U which carries an ordmmy belt, V,
e*{tendmﬂ' to a pulley upon the line-shaft. By

means of the pulley U and meshing gear-

wheels the tooth-former is caused torevolve
when desired. :

Pivoted at a to an upright, W, upon the
frame of the machine is a beam b carrying
at equal distances upon each Slde of 1ts piv-
oted joint grooved rollers or pulleys ¢ and d,
under the founer and over the latter of which
the belt V passes as it descends, as seen in
Fig. 1, Sheet 1.

Plvoted at eto a pendent lug on the main
frame is a beam, f, whose rear end is con-
nected to the rear slotted end ofthe beam b by
means of a pivoted vertical link or beam, g¢.

Any suitable weight, &, if desired, mfw be
secured to the rear end of the beamj or to
the lower end of the link ¢. The forward end
of the beam f has an outward right-angular
extension, ¢, provided with upwardly - pro-
jecting ears or lugs 7, in which is fitted a hori-
zontally-sliding bolt k, whose engaging end,
passing through the 1inner lug, 7, extends un-

: der and bears against the edge or periphery

~ of the cam G. ThlS bolt is held projected in-

20

'3

ward by means of an encompassing coiled
spring, [, which bears against the outer lug,

Jy and a shoulder or pin upon the bolt, as seen
in Fig. 2. Its outer projecting and forked
end or head has pivoted in it the upper end
of a vertical lever, m, which is pivoted at n
Detween the ears of a pendent bracket, 0, a8
seen in Figs. 1 and 3. A chain or rope, p, at-
tached to the lower end of the lever m, passes
around a horizontal pulley, ¢, upon the floor,

and has its other end fastened ab any pmnt_

Upon the rear end of

| desired, so.as to bring it within easy reach of

the operator standing in front of the machine.
I will now describe the operation of start-
ing and the automatic stopping of the ma-
chine. |
Fig. 1 Jeplesents a machme at. a standstill,
with the belt V too slack to turn the pulley

U, and with .the bolt ¥ engaging with the cam

G‘r at the point of its longest radius. This
engagement of the bolt and cam holds the

‘beams /" and b substantially horizontal, or in
such position that the pulleys ¢ and d allow

slack in the belt V. . Now, as soon as the op-
erator presses with his foot upon the chain p

the bolt £, through the medium of the lever

m, 18 drawn back and disengaged from the
cam (x, whereupon the beam £, being released,
is vibrated by gravity, its rear end dr Oppmﬂr
down, and, through the medium of the link
172 turns the beam b upon its pivot, and with
1t the pulleys ¢ and d, which are thus caused
to take up the slack of the belt V, whereupon
the machine at once starts. - A very slight vi-
bration or turning of the beam b is necessary
to tighten the belt. The machine having start-

-ed, the bolt &, by means of its projecting spring

[, 18 at once thrown under the periphery of
the cam ( at the point of its smallest radius,

and the cam in revolving travels upon the
| projecting end of the bolt until, having made

a complete revolution, the pomt of its longesb
radius comes over the bol again, and, press-
ing down the forward end of the beam
through the medium of the mechanism before
deseribed, again brings the pulleys ¢ and d in
such position as to slacken the belt, where-
upon the machine at once stops. If the chain

p were held with the foot so as to keep the

bolt out of engagement with the cam, the ma-
chine would continue to run. |
Referring now particularly to I‘lgs 3 and
4, Sheet 3, “and 10 and 11, Sheet 5, T would
thus describe the construction of the tooth-

former K. As beforestated, this tooth-former

18 a disk of any size or Sh:a,-pe desired to suit

the shape of the teeth to be bent thereon, and

1t may be solid in whole or in part, as desired.

I have shown it with that half or portion on

which the tooth is bent as solid, and contain-
ing a V-shaped groove or n'utter into which
the tooth is bent, and by which it is kept from
slipping out of a vertical plane. The remain-
ing half or portion of the former may have a
smooth periphery of greater width than that
of the other portion, so as to give a larger
bearing-surface for the pressure-rollers, and
theleby preventing wear and the breftkmg
down of the edges. ~ -
Pivoted upon either side of the former, as
at r, is a bell-crank, s, to the arms of which
are plvoted bolts ¢ aud u, which are held by
any suitable guides, as v, or by bolts passed
through slot% 10, Or by both means, if desired.
The bolts or arms t and v extend.to the pe-
riphery of the former, as shown, and when

‘the oneis pressed down the otheris projected,
I prefer that the bolt ¢ should

and Vl(?e versa.
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have its daplicate upon the opposite side of
the former, both being secured to the arm of
the bell-crank by the same pivot, which in
that case would work through a slot in the
s former, as will be readily understood. '
Upon the outer ends of the bolts ¢, and in-
tegral therewith, if desired, is a hook, clamp,

or jaw, «/, having a noteh, ¥, in its forward

edge directly over the V-shaped groove in the

ro former. On each side of the jaw « guide-

flanges ¢ -are secured to the former, whose
outer edges project beyond the face of the
former, as shown, and formed with or let in-.

to the face of the former is a slightly-project-

15 ing head-block, d, with its front projecting
edge slightly channeled out to receive the
right-angular bent portion of the tooth when

it is placed upon the former tobe bent. Both
the rollers H and J have circumferential
20 grooves coincident with the groove or gutter
in the former,and acting therewith to aid in
holding the tooth from slipping out of place.

- The operation of applying, bending, and
releasing the teeth may be thus described,
»s reference being had to Figs. 6, 7, §, and 9.
The teeth with their attaching ends bent at
richt angles and intheshape of straight bars,
may be supposed to.be in the heating-oven
near the machine, which is at a standstill, with

20 the tooth-former inthe position shown in Fig.
6. The operator siezes a tooth from the heat-
ing-oven and thrusts its front and bent end
under the hook or jaw « and against the
notched edge of the piece d', and immediately

35 starts the machine. As the tooth-iormer be-
oins to revolve the roller H presses down the
jaw &', and sosecurely clamps the tooth to the
former. "It is to be noticed that by this press-
ing down of the jaw @’ the bolt u is projected

a0 beyond the periphery of the former, and, ow-
ing to the narrowness of the roller J, the bolt

w does not come in contact with 16, but passes
by to one side of it. The continued revolu-
tion of the tooth-former causes the roller H to

-5 press upon the tooth and bend the same to the
shape of theformer. In Fig. 7a quarter-revo-
lution has been made, and in Fig. 8 a half-
revolution. In the latter figure the tooth is
shown as completely bent to the former and

zo just about leaving the roller H. The utility
of the roller J here becomes apparent as a
means for retaining the tooth against the
former and preventing its sagging away be-
fore the tooth is ready to be released and
zc dropped into tbe tempering-bath. While 1
prefer the use of a roller for this purpose, 1t

is evident that any other yielding-pressure
~device not a roller might be substituted

without departing from my invention. The

60 continued revolution of the former from the
position shown in Fig. 8 finally brings the
tooth to such a position as if released it would
drop into the tempering-bath below, and just
at this moment the rear end of the tooth leaves

65 the roller J and the bolt u cornes under the
roller H, which, pressing down said bolt, pro-

!

jectsthe bolt t with itsattached clamping-jawa,

| through the medium of the bell-crank S,-where-

}
|

upon the tooth is instantly released and falls
into the tempering-bath. The tooth - former
continues its revolution until the parts resume

| the position shown in Fig. 6, when the ma-
chine stops automatically in the manner be-

fore described, and the operator inserts an-
other tooth and again starts the machine, and
so on indefinitely. Where the attaching ends

of the teeth have their ends bent into coils or

some other shape than at a right angle, which

latteris the most common way of making them,

70
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it is only necessary to change the shape ot the 8o

clamping-jaw to correspond with the shape of

the tooth; and by having tooth-formers of dif-
ferent sizes and shapes, which can be readily
substituted one for the other in the machine,
rake-teeth of any desired size and shape may
be bent as above deseribed and dropped into
the tempering-bath at almost the same heat at
which they left the heating-oven.

I would call attention to the fact that by
making the bearing-boxes I extend above the
periphery of the roller H weight-bars may be
laid across from one box to the other to give
the roller H any degree of pressure required.

Having thus fully described my invention,
I claim— |

1. In a rake -tooth - bending machine, the
combination of a rotatable former, one or more
pressure-rollers, a gripping mechanism oper-
ating to grip the blank after the former com-
mences to rotate, and a device for releasing the
oripping mechanism after the completion of
the bending operation and after the tooth has

left the pressure-rollers and retaining-rollers,

whereby the completed tooth is permitted to
drop from the former, substantially as de-
scribed.,

9. In a rake - tooth - bending machine, the
combination of the rotatable former, oneé Or
more pressure-rollers, a gripping mechanism
operating to grip the blank after the former
commences to rotate, and an automatic device
actuated by the pressure-roller to cause there-
lease of the gripping mechanism after the com-
pletion of the bending operation, whereby the

completed tooth is permitted to drop from the

former, substantially as deseribed.

3. In a rake-tooth-bending machine, the

combination of a rotatable former, one or more
pressure-rollers, a gripping mechanism oper-
ated by the pressure-roller to grip the blank

QO
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after the former commences to rotate, and an -

automatic device, also actuated by the press-
ure-rollers, to cause the release of the gripping
mechanism after the completion of the bend-
ing operation, whereby the blank 1is oripped,
bent around the former, and the completed
tooth is permitted to drop, substantially as de-
scribed.

4. Tn a rake-tooth -bending machine, the
combination, with the tooth-former E, of bolts
attached thereto and extending to its periph-

125

130

ery, one or one set of whichare provided with

clamping-jaws, and a connecting-lever where-

{ by the depression of one bolt causes the pro-
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Jection of the other, substantially as and for
the purpose speel fied.
5. In a rake-tooth- 1)61](]1‘]'“" maehme the

combination and relative arrm}gement of the
revolving tooth-former provided with grip-
ping and releasing mechanism, an upper main

pressure-roller for bending the teeth to the

former, and a rear Iemmmﬂ' roller-or equiva-
lent deviece for ho! ding the teebh to the former
until such time as it is desired to release the

teeth from the former.

6. In a rake-tooth-bending machme the

_tOOth former E ]]ﬂVlnn QA {}‘POO'\T{}d peIIPhGPV'

for retaining the teeth in avertical plane, and
provided with inclines ¢/, head-block &, and

‘bolts 7 and %, connected by a bell-er ank, s, the

former of which bolts has a clamping-jaw, o/,
substantially as and for the purpose spemﬁed

7. In a rake-tooth-bending machine having

a revolving tootn-former, the combmatlou
with said tooth former- of a cam ’11‘1‘&1’]06(1

upon 1ts shaft, and lever mechanism provlded-

" with twhtenmﬂ -pulleys operated by said cam,

whereby, upon re]easnw the lever mechanism
from said cam, the tlghtemng -pulleys take up
the slack of the driving-belt and cause the
starting of the 111:;1011111@ and whereby, when

the tooth former and cam have made one en-

.

I
H,_ T
i

[ tire revolution, the cam again re-engages with

the lever mechanism and causes slack in the
driving - belt, whereupon the machine stops,
Sub&,bantully as described.

- 3. In a rake-tooth-bending machine, the
combination, with the cam G, of the welghted
pivoled beam f, carrying a sprmc-' projected
bolt, &, engaging with said cam, lever m, and
chain P, the link g, and 1)1v0ted beam b, pro-

vided with tightening-pulleys ¢ d, substan-

tially as and for the purpose 8peclﬁed

9. In a rake-tooth-bending machine, the
combination of a rotatable former one or
more pressure-rollers, mechanism for auto-
maticaily gripping the blank after the former
commences to rotate, a device for automatic-

ally releasing the gripping mechanism when

the tooth is fully formed, with mechanism for

rotating the former, and a stop mechanism for

arresting the former after the completed tooth
has been released and discharged from it and
the former has returned to its initial or start-

g point, substantially as described.

ALBERT J. GREEN.

Witnesses:
. FOWLER STODDARD,
QQUINCY CORWIN,
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