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UNITED STATES

PATENT OFFICE.

ATWOOD B. KEYES, OF PRINCETON, MASSACHUSETTS:

MACHINE FOR BENDING WOOD.

SPEGIFICATION'forming part of Letters Patent No. 646,910, dated April 3,1900. '
Application ﬁledeecembe‘r 27,1897, Serial No, 663,707, (No model.) | |

To all whom it Y COTLCET T |
_Beit known that I, ATwooD B. KEYES, a resi-

~dent of Princeton, in the county of Worces-
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- panying drawings, is a speci

ter and State of Massachusetts, have invent-

ed a new and useful Improvement in Ma-

chines for Bending Wood, of which the fol-
lowing, taken in connection with the accom-

_ .cation.
My invention is an improved machine for

bending strips of wood of considerable thick- |
ness—such, for instance, asare em ployed in

making bicycle-rims.

In bending wood forthe purpose méntion___ed |
and foranalogous purposes it is essential that

the fiber of the wood should retain its origi-

nal strength so far as possible, and accord-

ingly all stretching of the wood should be
prevented, inasmuch as stretching ruptures

the fiber and destroys the strength of the

wood; and accordingly I have devised the
present machine, which has for its object the
positive crimping and compressing of the
wood on its inner surface as it is wound on
a cylinder. . |
My invention also preferably includes

means whereby any number of successive

lengths of wood may be continuously wound
one atter the other on one and the same

drum in a spiral form, to be thereafter set or

fixed in their bent form in usual manner.
By means of my improved machine no
stretehing of the wood is possible, but all the
distortion thereof takes place as compression
and is restricted entirely to the inner sur-
face of the wood, ledving the outer clreum-
ferential surface thereof in its original and
natural condition of greatest strength, and,
moreover, by means of my invention the
bending of wood for the purpose mentioned
18 rendered extremely simple, rapid, and in-

The constructional details of my invention

and various other advantages thereof will be

more fully pointed out in the course of the
following description, reference being had to
the accompanying drawings, illustrative of a
preferred embodiment thereof, and the in-

- vention will be more particularly defined in

the appended claims, also forming part of

this specification.

In the drawings, Figure 1 shows my im-

ing broken away; Fig. 2, a vertical trans-

verse section thereof, taken on the line 2 2,

Fig. 1. Figs. 3and4 aredetail views in plan
‘and longitudinal section, showing a preferred

form of the carrier-strap.
The frame A, comprising end and interme-

diate legs or standards a, carrying longitudi-

nal timbers o’ and cross-timbers a?, on which
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are mounted vertical posts a?, may be of any

desired construction to accommodate the op-
| On the posts ¢? is journaled
a drive-shaft b, having at its outer end suit-
able fast and loose pulleys b’ b2 to receive a

erating parts.

driving-belt from a usual counter-shaft. {Not

erably sufficient to receive at least twenty-

five bicyele-rims, although I do not intend to

shown.) At its other end the shaft b hasre-
‘movably mounted thereon a winding-drum d,
which is normally rotated by the shaft b and
will usually be of considerable length, pref-

limit myinventionin any wise in this respect,

as the drum may be longer or shorter, as pre-
ferred. A driving-gearb®isfixed on the shaft
b in suitable position, herein shown as be-
tween the driving-pulley b’ and the drum d,

this gear being in mesh with a pinion b4, jour-
naled in the lower ends of opposite link-hang- -

ers 0%, mounted loosely on the shaft b at op-
posite sides of the driving-gear b3.

therewith, being in mesh with a drive-pinion
b7, fast on a sleeve b8, splined on a shaft b°,

said sleeve and shaft being supported in the
lower ends of links 0%, loosely mounted at

their upper ends adjacent the links % and co-
axlally of the pinion and gear b* 58,

The shaft 6° has considerable length and
18 arranged for longitudinal movement while
being rotated by the drive-pinion 7, said shaft
carrying at its inner end depending brackets
0%, shown in Fig. 2 as having T-shaped heads,
the shaft being journaled in the rear projec-
tionsof said heads. Afeed-rollb*is mounted
on-the shaft b’ between said brackets, and an

. Anidler -
b% is mounted adjacent the pinion b?torotate
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opposite short shaft 6! carries a similar and

positively-driven feed-roll 0%, said shaft bi¢

being journaled in the opposite projections of

sald T-shaped headed brackets and the two

feed-rolls being caused to rotate in unison in

100

the same direction by meshing into an inter-

mediate pinion 6%, which also serves to feed

proved machine in front elevation, parts be- | the rolls and their carrying-brackets along
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longitudinally of the winding-drum, said pin-
ion 0¥ having central .threaded engagement
with a feed-serew 4%, fast in the frame of the
machine at its ends parallel to opposite guide-
rods ¢ ¢’. These guide-rods are supported in
a swinging frame cz, pivoted at ¢ on the main
frame of the machine.

On the gnide-rodsc ¢’ of the swinging f1 ame
¢ is mounted a head-block ¢*, carrying pres-
sure-rolls ¢® ¢° flush with or &119‘]11:137 above

1ecewmﬂ-‘mbles c¢’, also carried by said head-

block and which receive and direct the stri DS
w of wood to be bent, as will presently be
explained. Said head-block is open on its
under side and has two depending legs c°,
between which is bolted a block ¢?, preferably
adjustable up and down, as indicated at ¢!°,
said block being recessed on its under side,
as at cll, Fig. 2, to receive the upper link ¢*
of a toggle-lever, whose lower link ¢* is piv-

otally mounted on a bolt ¢4, fixedly journaled

in the depending members 6* of the brackets
b2, the legs ¢® being slotted, as indicated at
¢, to permit the toggle to straighten in order
to lift the head-block and swinging frame c¢*
toward the feed-rolls 63 6%. At thelower end
of the toggle-lever ¢! I provide a foot-rest ¢
for operating it, the upper end of the lever

¢® having an ear ¢'“ to prevent the toggle from

going too far beyond a dead-center.

Slightly to the rear of the feeding mechan-
ism described I provide on the frame ¢* a de-
flecting-roll ¢'® for bending up the free ends
of the strips of wood as they are fed into the
machine and aiding in the proper and uni-
form bending of the strips themselves.

At some suitable place I secure, preferably
tothetraveling head-block and feeding mech-
anism, as at ¢, a strap-receptacle ¢, in which
is coiled the length of strap s required for
winding the entlle drum, said strap being se-
cured at ¢ to the drum. This str ap is com-
posed of flexible or inelastic material—such,
preferably, as brass—and also preferably has
a roughened upper surface, herein shown as
provided by small prongs or spurs s’, which
positively prevent any possible slip or back-
ward movement of the wood thereon. The
feed-rolls 6! b have a roughened or corru-
cated surface for compelling the strips of
WO(}d to feed along at a predetermined speed.

One leading feature of my invention re-

- sides 1n pomtwely driving the feed-rolls, and
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thisdriving movement un der usual conditions

will be at the same peripheral speed as the |

travel of the outer circumierence or surface
of the strips wound on the drum, my object
being to compel all the necessary distortion
of the fiber of the strips to take place on the
inner stde thereof in the form of compression,
this compression taking place between the
feed-rolls and the drum.

The feed-rolls pinch into and erimp thein- |
ner surface of the strips of wood, and as the
wood is posttively held by the winding-strap
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cumferential surface as it is being bent it
necessarily follows that the entire bendmﬂ'
has to take place in the form of compression
on the inner side instead of in the form of
str etchmg, as on the outer side.

If it is desired towind ona larger or smaller
drum, the feed-rolls will be chanﬂ'ed aceord-
mtrly, and the winding mechamsm will be
raised or lowered by means of an adjustable
bearing d* or any other suitable means.

In Opemtlon the distance between the pres-
sure-rolls b1 b and the opposite rolls ¢® ¢’ is
regulated by adjusting the block ¢’ on the
1eﬂ‘s or hangers ¢® to the thickness of the
strips w bemw bent, and then the toggle is
straightened, so as to raise the frame ¢? and
carriage or head-block mounted thereon,
wheleupon the strips are fed into the ma-
chine between said rolls, one strip following
another, and as they are 'wound on the drum
by the poswwely-duven feeding mechanism
the carriage is sumult&neously carried along,
sliding on Fhe ways ¢ ¢ by means of the pin-
ion or nut gear b, which travels along on the
Statmnary serew b, Tt will be understood
that any other carrying mechanism may be
substituted and, indeed, that I am not re-
stricted in any wise to the various details as
such which I have herein described. 'The
stripsw arelaid on the band s and held tightly
thereby against the drum, so that they can-
not p0°551b1y change their posﬂ:lon or stretch
in the slightest, bemﬂ* absolutely pmvented
from Shppmn* or stretching by the spurs s’
and, further, prevented from even the slight-
est 1ongitudina1 yielding by reason of “the
fact that the positively-driven roughened
feed-rolls 0%® DY engage successively every
point of the inner surface of the strips and
crimp them forward little by little.

ITamaware of Rastetter’s patent,No.565,923,
dated August 18, 1896; but my machine is to
be distinguished radically therefrom in that
it positively prevents any chance or tend-
ency of the strip to yield unevenly at any
weak places and it positively feeds the strip
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to the roll with a uniform and progressive -

feeding propulsion, proceeding along the en-
tire strip from the beginning to the end.
Moreover, in my machine strip after strip 1s
fed into the machine and there is practically
no limit to the number of strips which may
be fed, if desired.

It will be understood that when the drum
has received its complement of bent strips it
will be removed from its shaft and subjected
to the usual processes for fixing the wood 1n
its bent position.

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, 1s—

1. In a machine for bending wooden strips,

a coil-receiving drum to receive the strips to
be bent, means for feeding them to the drum,
and means for positively engaging the sur-

s in an unyielding condition at its outer cir- | face of the strips substantially throughout
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their lengths for holding them onto the drum |
andpreventing their stretching, substantially

as described.

2. In a machine for bending wooden strips; '

a drum to receive the strips to be bent, means
for feeding them to the drum, and means for
positively engaging the surface of the strips
substantially throughout their lengths for
holding them onto the drum and preventing
their stretching, said feeding means engaging
and moving the inner surface of the strip at
the same speed as the peripheral travel of the
outer surface of the strip on the drum, sub-
stantially as described. |

. In a machine for bending wooden strips,
a winding-drum, means to rotate it, a feed-
roll, a pressure-roll opposite said feed-roll,
means to receive and hold a strip positively
throughout its length tight against the drum
when fed between said pressure-roll and feed-

- roll, and means to rotate said pressure-roll for
- feeding the strips of wood to said drum , Sub-

25

30

35

4.0

45

50

55

stantially as desecribed. |

4. In a machine for bending strips of wood,
a positively-driven winding-drum, a pair of
feed-rolls geared to move in unison, driving
mechanism therefor, a pair of pressure-rolls
opposite said feed-rolls, means to move said
pressure-rolls and feed-rolls together to pinch
a strip of wood between them for feeding,

means to hold the strip against the winding-

drum as it is wound, and means for carrying

said rolls and connected mechanism longitu-

dinally of the drum as the strip is being wound,
substantially as described.

5. In amachine for bending strips of wo0od,
a winding-drum to receive the strips, continu-

ously-operating feeding mechanism to feed a

plurality of disconnected strips continuously
and in succession, and means for holding said

plurality of strips without interruption tight
‘against the winding-drum as they are wound,

sald mechanism operating to wind the strips
successively without interruption, substan-
tially as described.

6. In a machine for bending strips of wood,
apositively-driven winding-drum, a teed-roll,
means for positively rotating it, a pressure-
roll opposite said feed-roll, a carriage carry-

ing said pressure-roll, gnides parallel to said
drum and on which said carriage moves, and

means for moving said carriage along on said
guldes in unison with the winding of the strip
on said drum, substantially as described.

7. In amachine for bending strips of wood,
apositively-driven winding-drum, a feed-roll :

means for positively rotating it, a pressure- |

means for moving

roll opposite said feed-roll, a carriage carry-

ing said pressure-roll, guides parallel to said

drum, and on which said carriage moves, and
means for moving said carriage along on said

‘guides in unison with the winding of the strip
on sald drum, and a deflecting-roll between |
sald carriageand said drum for deflecting the

inner end of the strip against said drum; sub-
stantially as described.. |

3. In a machine for bending strips of wood,
a positively-driven winding-drum, a swinging
frame parallel thereto, a carriage for travers-
ing said frame, feed-rolls and pressure-rolls

moving with said carriage, means for posi-

tively driving said feed-rolls, means for mov-

ing said feed-rolls and pressure-rolls toward

each other, and means for holding the strips
against said drum as they are wound, sub-
stantially as described. |

J. In a machine for bending strips of Wc:u:}c"lr,r ”

a positively-driven winding-drum, aswin oing
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frame parallel thereto, a carriage for travers-

ing said frame, feed-rolls and pressure-rolls

moving with said carriage, means for _
tively driving said feed-rolls, a toggle-lever
for moving said feed-rolls and pressure-rolls
toward each other, and means for holding the
strips against said drum as they are wound,
substantially as described. -

10. Inamachine for bending strips of wood,
a positively-driven winding-drum,and a wind-
ing-strap secured atone end to said drum for
receiving between it and the drum the strips
of wood to be wound, said strap having a plu-

30
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rality of spurs on its upper surface, substan-

tially as deseribed. |
11, Inamachine for bendingstrips of wood,
& positively-driven winding-drum, a winding-

95

strap secured at one end to said drum forre-

celving between it and the drum the strips of
wood to be wound, said strap having a plu-
rality of spurs on its upper surface, feed
mechanism for feeding the strips to the drum,
_ said winding mechanism
longitudinally of the drum in unison with the

winding thereon of the strips, and a recepta-

cle for the strap, said receptacle also moving
longitudinally with the feeding mechanism,
substantially as described. : |
In testimony whereof I have signed my
name to this specification, in the presence of

two subseribing witnesses, on this 9th day of
October, A. D. 1897,

- Witnesses: _
H. DungaM,
5. K. SUTHERLAND.

ATWOOD B. KEYES.
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