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~ Application filed Eebrua,l_v 2, 1898 Serial No, 668 813

To all whom it may concermn:

Be it known that I, FRANK B. NEWTON a
resident of Charlevoi, in the county of Wash-
ington and State of Pennsylvania, have in-
vented anew and useful Improvementin Ap-
paratus for Bending Wood; and I do hereby
declare the following to be a full, clear, and
exact description thereof.

Myinvention relatesto apparatus for bend-
ing wood, such as the handles of ShOVle
spades, and such other implements to which
the invention may apply.

Taking the manufacture of shovel-handles
by way of illustration, it has been the gen-
eral custom heretofore to force the end of
the shovel-handle 1o be bent longitudinally
through a die having a passage or channel
corresponding to the shape to be given to said
handle. 'T'he disadvantage of this method of
bending lies 1n the fact that as the handle is
fed longitudinally to the die each portion of
that part of the handle acted on has to follow
the curves or bends of the die-passage. The

consequence. is that as the handle is fed to
- the die the extreme lower portion of the han-
die will first be bent at the first turn in the

die-passage, and then as sald handle advances

farther the extreme portion of the handle

which was just bent passes Into the portion
of the die-passage curved in the opposite di-
rection, the result being that having been
first bent 1t 1s then str &1@111,6116(:1 Thlf-: beiid-
ing and then str .:wrhtenmg 1S a severe tax on

the fibers of the wood, and the wood having

once been bent is uften split or weakened by
the bending in a different direction. This
leaves wecﬂ{ points at that portion of the han-
dle where the greatest strain comes.

‘T'he object of my invention is to give the:

proper bend and shape to the wood without
subjecting the fibers of the same to opposite
bending strains at the same point, so that no
portion of the wood is bent more than once,
and at the same time to compress the fibers
longitudinally and imparting an upsetting to
the handle for the reasons more fully helem-
atter apparent.

T'o enable others skllled in lzhe art tomake

and use my invention, I will describe the

sawme more fully, referring to the acecompany-
ing drawings, in which
Figure 1 is a side elevation of my improved

! less liners.

,,,,,,, (No model.
'appa,mt.us. Fig. 2 is a front elevation of
same. Hig. 318 a longitudinal vertical sec-

tion showing the plungers lowered. . Fig. 4
is a plan view of the platform or support for
dies with the mold in position thereon. Fig.
5 is a perspective view of one of the dies.
Fig, 61s a perspective view of the mold., Fig.
7 1s a diagrammatic view of the inner surface
of one of the side dies. FIFigs. 8 to 14 are

| views showing the gradual steps in bending

as performed by the contiguous faces of the
side dies as the wood 1s forced down between
sald dies. Figs. 15 and 16 are enlarged dia-
gramsof thedie and die-bottom, respectively,
showing the points projected.

60_

Like letters indicate like parts in each of B

the figures.

While I have illustrated my inveution as

applied to the bending of shovel-handles and
1 will describe 1t in that connection, yet I do
not wish to limit its scope to any particular
application of 1t. |

The letter o designates a suitable table or
sapport adapted to earry the bending mech-
anism about to be described. _.Er'eet.ed on
sald table ¢ 1s the plunger-frame a', having
the guideways a® formed therein. Within
the guideways ¢? fits the e¢ross-head b, which
18 adapted to reciprocate in sald guideways.
Any sultable mechanism may be employed
for operating said cross-head, and I have not
deemed 1t necessaryv to illustrate the same in
detail. The connections b’ connected to said
cross-head may extend up to a crank-shaft.

75
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Suspended from the cross-head b by means

of the bolts ¢’ are the hangers ¢, said hangers
having the shaft d J()t‘llﬂdle(] therein. The
i_11_dividu&l plungers e are suspended from the
shaft d, said plungers being formed of two
parts connected by the sleeve-nuts ¢ with
right and left hand threads, so that the length
of the plungers may be varied to suit the cir-
cumstances. The upper ends of the plungers

¢ have the rings ¢* formed therein, which en-
circle the shaft d loosely, being freo to swing
thereon. Theringse®of the several plungers
are separated by the liners or washerse®. By

this construction the shaft d may be quickly
removed and one or more of the plungers
taken therefrom or the distance between the
plungers may be varied by the use of more or
The lower ends of the plungers

90.

95

100




10O

g 1

20

30

2

e have the curved ends ¢!, adapted to corre-

spond with the curve of the handles to be op-

erated on.
The table a has the recess f formed therein,
thebottom /' of said recesshavingthegr ooveﬁ

therein. Thisgrooveis adapted toreceive the
come%pogdmﬂ'ly shaped rib ¢’ on the bottom

of the mold g. This mold g has a seat formed

therein corresponding in shape to the shape
to be imparted to the wood. As the seat is
made in the present instance for forming the
handle of a shovel the said seat is substan-
tially an ogee curve. The mold ¢ is iuserteu
hOI’]ZOHLde into the groove f%, the rib ¢’ slid-
ing freely therein. A suitable stop or shoul-
der } arrests the inward movement of the die
g beyond a certain point. |
Mounted on the table ¢ are the side dies 27/,

said dies having the flanges %, by means of

which they are secured to said tabie. DBolts
k pass through openings %' in said flanges and
COI‘I‘GQpOHdIn?‘ threaded openings in the table
itself, said bolts having the nuts %? thereon.
The openings k' are slightly enlarged to per-
it of the adjustment of said side dies with
reference to each other. Adjusting-screws/,
passing through threaded openingsin thelugs
" on the table, bear against the flanges 72
The contour of the lower ends of the Slde dies
1%, on the inner faces thereof, coincides sub-
stantially with the sides of the mold ¢, so that
when sald dies are in proper position with re-
lation to each other the lower inner edges of

the side dies will correspond with the upper

35

edges of the sides of the mold.
In order that the bending of the wood may
be done gradually, so that bhe fibers may not

- be too quickly bent or stretched, but that
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lines 11,2 2,33,44, 535,66, &c.

they may have an opportunity to adjust them-
selves gradually to their new position, the
inner faces of the side dies are formed as
tllustrated in Kigs. 7 to 14 of the drawings.
Those figures represent the variable pass
formed by the contiguous faces of the side
dies from the extreme upper ends to the ex-
treme lower ends thereof. 'The letter m rep-
resents the form of the pass as made by the
upper faces of the side dies, it being noted
that said pass at its upper end is formed by
twosubstantially parallel faces. A little far-
ther down, as at m', there is a slight bend in
the pass, which bend becomes more pro-

nounced as we descend the remaining varia-
tions m?*, m?, m*, m°, and m® of the pass.

It will be evident that the lower portion of
a shovel-handle which was straight when it
entered the dies 7 ¢" will as it passes through
the different stages of the bending opemtwn
be slightly shortened at each bDéLU‘G owing to
the increase in the bend given to it by ed,ch
stage. The diagrammatic view Fig. 7 illus-

‘trates this gmdual shortening of the handle

The vertical
., 1ndicate

during the bending operation.

the ﬂ'mdual bendmﬂ' cmd shortenmﬁ of the
'h&ndle while the horlzontal lines b 8, 99,
&e.,

indicate the variations in the pass, as

- &e., Figs. 8, 9, &e.,

posite concave recesses x' .

662,654

represented in Figs. 8 to 14, which produce
this change in the length. These side dies

are so eonstruoted that the shortening of the
handle due to the bending operation is pro-
vided for and insured by the shape of the

dies. Referring tothe vertical lines11, 2 2,
&e., the line 8 8§, which is shown prolonged in
dotted lines through the several passes m m
is substantially a straight
perpendicular line. Thisline represents the
center of bend of the handle and the point

which follows said line undergoes no substan-

tial change of bending. From this point—the

center of bend-—the imaginary lines of the

dies converge as they descend. Each suc-

70
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ceeding line on either side of the line 8 8 as

it descends takes a little more of an incline

| than the preceding line, carryingits lowerend

in toward the line 8 8. Of course the face of
the die is made up of an infinite number of
converging lines, only a few of which are se-
lected and drawn upon the face of the die,
Fig. 7, by way of illustration. In each case a
straight-edge placed so as to coincide with

- the extremities of these lines would coincide

with the face of the die throughout its length.
If a handle were placed in the pass m at the
top of the dies, the points of the wood coin-
ciding with the points 1 2 3 4, &c., would be
fir ml.} grasped in the dies as said handle is
forced down and on account of the shape of
the dies, as just described, the points would
follow the lines 1 1, 2 2, &c., to the bottom.

These lines are so drawn upon the faces of the

die that the points of the handle to be bentin
following these lines are forced to properly
shorten to correspond to the bending of the
wood and prevent flattening or stretching of
the fiber as said handle is bent. In practice
I have found it better to slightly exaggerate
the inclination of these lines—that is, to make
them convergeslightly more than the exactin-
clination required. This is toinsure the fill-
ing of the mold as the handledescendsand also
to insure the proper shortening of the handle
due to.bendingand further prevent flattening
the cross-section of the handleat the bending.
In IFigs. 15 and 16 1 have illustrated this prin-
ciple more clearly. The line 8 8, as stated,
1s substantially perpendicular and the other
lines-converge toward this line 8 8, the re-
sult being that the distance between the sev-
eral converging lines is greater at the upper
ends than at the lower ends thereof. The
wood 1n passing down between the dies must
be shortened accordingly; but, as stated, I
preter to exaggerate this converging of the
lines in order to obtain more of the longitu-
dinal compressing or upsetting of the fibers
of the wood. Taking the view shown in Fig.

16 as representing the lower end of the pas-.

sage between thedies, it is apparent that the
wood will be bent on the centers of bends x
and y and will ‘be drawn away from the op-
The dotted
Itnes in Kig. 16 represent the form of the pas-
sage 1f the converging of the lines was not

35

Q0O

95

100

110

II§

120

125

130




10

40

45

BF

60

562,654

exaggerated, while the full lines represent |

the enlargement of the recesses &’ ¢’ to cor-
respond to this exaggeration. The enlarge-
ment of these recessesallows for thisinereased
longitudinal compression or upsetting of the
fibers of the wood, and the wood is by this
compressing action made to fill up the re-
cesses 1nstead of avoiding them, due to the
bending on the bends vy, o

In the bending of handles, &e., it is nec-
essary to make different length of snouts to
fit the sockets and straps of the shovels.
1o allow for the forming of said snouts and
to Insure the exact length of snoutdesired in
the finished handle, I provide the gage n,
having the inclined face n'. This gage 7 is
secured to the table ¢ by means of the bolts
n* which pass through slots 7° in the flanges
n* on said gage and into openings in the ta-
ble. The slots #° permit of the adjustment
of the gage at different positions. The up-
per end of gage regulates the proper position
of the handle when inserted between the dies
previous to the bending operation, and the
lower end of the inclined face ' insures the
proper length of snout in the finished handle.

The letter » designates a guide-arm which
1s'bolted to the frame, said arm projecting
downwardly and serving to guide the handle

for a sultable distance down within the dies

and prevent its swerving.

Projecting out from the outer faces of the
side dies 2 ¢/, at the upper end thereof, are
the studss. |
plunger-guides?, having the arms ¢, through
which the studs pass. The arms ¢ have the

inwardly-projectingends?? which bearagainst |

the dies. Springs v are interposed between

the arms ¢ and the nuts on the studs s.

Thesespringsactso normally hold the guides ¢
in contact with the plungers e. These guides

are for the purpose of insuring the proper

position of the faces ¢* with reference to the
handles. ' -

While I have described my invention with
reference to the accompanying drawings, vet
I do not wish to be understood as limiting
myself in any sense to the particular con-

struction shown, as 1 desire to include all

other constructions which will perform the
same functions in & similar manner.

The operation of my invention as applied
to the bending of shovel-handles is as follows:
The handle v, having been properly treated
by being steamed or soaked preparatory to
the bending operation, is inserted in the up-
per end of the pass between the side dies 77/,
the operator holding the outer portion of the
handle in countact with the guide-arm 7, so
that the handle will enter the dies in the
proper position. In other words, the portion
of the handle to be bent is introduced into
that part of the pass represented by m in Fig.
3, the walls of which are parallel. Power is
then applied to lower the piungerse. As said

‘plangers descend they force down the handle

‘Mounted on said studs s are the |

3

ol gradual bending represented by m’ m?ms,
&e. - It is apparent that in order to accom-
modate themselves to the changes in the con-
tour of the inner faces of the side dies 2 7’ the
plangers must swing slightly laterally on the
shaftd. Furthermore, toaccommodate them-
selvesto the shortening of the handle in bend-
ing said plungers must also have aslight end
play. It isapparent thatasthe plungers de-
scend the shape of the pass between the dies
will compel them to assume different posi-
tions.  While one of said plungers may de-
scend in substantially a vertieal position, an-

| other may be compelled to change its original

position to that of a slanting one. In order,
therefore, that the plungersmay all bear upon
the handie with equal pressure along that
portion of 1t being bent at the point where
the handle finally passes from the dies to the
mold, soine of the pluangers will have to be
longerthan others. Whenthe proper lengths
for the different plungers have been deter-
mined, the adjustment may be readily ef-
fected by the nuts ¢'.. The inner end of the
handle abuts against the gage n, and as said

‘handle descends it continues to move in con-

70
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tact with the inclined face n' of said gage,

sald 1ncline corresponding to the amount
taken up by the different stages of the pas-
sage through the dies ¢ and insuring the
properiengthofsnoutdesired. When the han-
dle has been forced by the plungers entirely
through the pass formed by the side dies, said

handle is pressed into the mold g, its progress

through the side dies fitting it to assuwe its
position within said mold. The shape of the
inner faces of the side dies is such that the
effect of the dies on the wood is to upset and
shorten it, so as to fill up the space between
the dies. "This upsetting is caused by the
gripping action of the contiguous faces, which
shorten the portion being bent gradually, as
1llustrated by the diagramwmatic view. As
soon as the handle has entered the mold ¢ the

~operator by withdrawing the handle with-

draws the mold ¢ with it, said mold moving
freely within the groove f?in the bottom of
the recess 7. T'he handle is allowed to re-
main in the mold ¢ until the wood has con-
formed sufficiently to the form of the mold
as to retain the shapeimparted to it when re-
moved therefrom. Another mold ¢ is then
inserted in position and another handle is fed
tothe machine, whichissubjected to the same
bending operation.

by my iavention the bending is done so
gradually that the fibers of the wood are not
subjected to any sudden bending strains, and
consequently no weak spots develop in the
handle where it has been bent. No one por-
tion of the handle is bent in more than one
direction, as in the case hereinbefore alluded
to 1n which the handle was fed longitudinally
to the dies. 'I'he compressing of the wood or
upsetting which 1 accomplish I believe to be
absolutely novel, and I wish to be understood

and causeitto passthrough the variousstages | as claiming the same broadly. Of course in
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all bending there is a shortening action; bub i
the longitudinal compression during the bend- |
' ing to the shape to be imparted to the wood, a

- Ing is, so far as I am aware, entirely new,

LO

15

What I claim as my invention, and desire

to secure by Letters Patent, is—
- 1. In apparatus for bending wood, a die
having its upper part conforming to the un-
bent wood and its lower part conforming to
the shape to be imparted to the wood, and its
walls varying from the upper to the lower
part of the die, and mechanism for forcing
the entire portion of the blank to be bent
transversely through said die at one time,
substantially as set forth. '

2. In apparatus for bending wood, a die
having its upper part conforming to the un-
bent wood, and its lower part conforming to
the shape to be imparted to the wood, and its

- walls varying from the upper to the lower

20

35
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part of the die, a plurality of plungers enter-
ing the top of the die and adapted to force
the entire portion of the wood to be bent
transversely through the die, substantially as
set forth. .

3. In apparatus for bending wood, a die
having a pass with walls gradually conform-
ing to the shape to be imparted to the wood,
and a plurality of plungers adapted to swing
sidewise with relation to the die and thereby
to conform to the shape thereof as they pass
through the same, substantially as set forth.
- 4. In apparatus for bending wood, a die
having a pass with walls gradually conform-
ing to the shape to be imparted to the wood,
and a plurality of plungers adapted toswing
sidewise with relation to the die and thereby
to conform to the shape thereof as they pass

through the same, the bases of said plangers

being at different levels when entering the
die, substantially as set forth.

5. In apparatus for bending wood, a die

having a pass with walls gradually conform-
ing to the shape to be imparted to the wood,
and a plurality.of plungers adapted to swing
sidewise with relation to the die and thereby
to conform to the shape thereof as they pass
through the same, the bases of said plungers

- being at different levels when entering the

50
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die, and on the same level at the end of their
stroke, substantially as set forth.

6. In apparatus for bending wood, a die
having a pass with walls gradually conform-
ing to the shape to be imparted to the wood,

and a plurality of plungers adapted to recip-

rocate in the pass of sald die, said plungers
being formed in sections, and right and left

hand sleeve-nuts connecting said sections,

substantially as set forth. _

7. In apparatus for bending wood, a die
having a pass with walls gradually conform-
ing to the shape to be imparted to the wood,
a gage at one end of said die against whieh
the end of theunbent blank abuts, and mech-
anism for forcing the entire portion of the

662,654

8. In apparatus for bending wood, a die
having a pass with walls gradually conform-

gage with an inclined face against which the
end of the wood abuts, and mechanism for
forcing said wood through said pass, substan-
tially as set forth.

9. Inapparatusfor bending wood, side dies,
the inner contiguous faces of which form a
pass gradually conforming to the shape to be
imparted to the wood, a mold conforming in
shape to the extreme inner end of said pass,
and mechanism for foreing the wood through
said pass into said mold, substantially as set
forth.

10. Inapparatusfor bending wood, the com-

bination of a suitable table, side dies sup-
ported thereon, the inner contiguous faces of
said dies forming a pass gradually conform-

ing to the shape to be imparted to the wood,

& sliding mold conforming in shape to the ex-
treme inner end of said pass, said table hav-
ing-a seat therein within which said mold fits,
and mechanism for foreing the wood through
said pass into said mold, substantially as set
forth. |
11. Inapparatusfor bending wood, the com-
bination of a suitable table, side dies sup-
ported thereon, the inner contiguous faces ot
said dies forming a pass gradually conform-
ing to the shape to be 1mparted to the wood,
a sliding mold conforming in shape to the ex-
treme inner end of said pass, and having a
rib on its bottom face, said table having a
seat therein adapted to receive said rib, and
mechanism for forcing the wood through said
pass into said mold, substantially as set forth.
12. Inapparatusfor bending wood, the com-
bination of a suitable table, side dies sup-
ported thereon, the inner contiguous faces of
said dies forming a pass gradually conforn-
ing to the shape to be imparted to the wood, a
sliding mold conforming in shape to the ex-
treme inner end of said pass, and having a
V-shaped rib on its bottom face, said table
having a V-shaped seat adapted to receive
sald rib, and mechanism for forcing the wood
through said pass into said mold, substan-
tially as set forth. | _'
13. Inapparatusforbending wood, the com-
bination of a die having a pass with walls
oradually conforming to the shape to be imn-
parted to the wood, a suitable frame extend-
ing above the same, a reciprocating CGross-
head in said {rame, and a plurality of swing-

ing plungers suspended from said cross-head

and entering the upper ends and adapted to
pass through said die, substantially as set
forth.

14. Inapparatusforbending wood, the com-
bination of a die having a pass therein with
walls gradually conforming to the shape to
be imparted tothe wood, a suitable frame ex-
tending above the same, a reciprocating cross-

wood to be bent transversely through said | head in said frame, a shaft carried by said

die at one time, substantially as set forth. | cross-head and a plurality of swinging plun-
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gers suspended from said shaft and entering
the upper ends and adapted to pass throu u*‘l
sald die, substantially as set forth. |

15. In appambus for bending wood, the com-
bination of a die having a pass therein with
walle gradually eonforming to the shape to
be imparted to the wood, a suitable frame ex-
tending above the die, a reciprocating cross-
head mounted in said frame, a shaft carried
by said cross-head, and a plurahty of plungers
having rings at the upper ends thereof engag-
ing Sdl(] shatt, substantially as set forth.

16. In &ppamtu& for bending wood, the com-
bination with a suitable ft'ame, of a recip-
rocating cross-head, a shaft carried by said
croswhead a plurahtv of plungers having
rings at the upper ends thereof engaging %md
shafb liners between said rings, and a die
havmﬂ* a pass therein with Walls oradually
conformmw to the shape to be imparted to
the wood, substanmally as set forth.

17. Inapparatusforbending wood, the com-
bination with a suitable frame, of a die whose
walls form a vertical pass, mechanism for
forcing the wood to be bent down into said
pass, and a guide-arm beyond said die and
adapted to n‘mde sald wood therein, the pass
of the die bemﬂ' open at the end toward said

arm, Substantl&lly as set forth.

18, In apparatusiorbending wood, the com-
bination with a suitable frame, of a die whose
walls form a vertical pass, mechanism for
forcing the wood to be bent down into said
pass, and adownwardly-projecting guide-arm
beyond said die adapted to guide said wood
therein, the pass of the die being open at the
end toward said arm, substantially as set
forth. |

19. Inapparatusforbending wood, the com-
bination with a suitable frame, of a die, a
plurality of swinging plungers adapted to en-
ter said die, and yielding guides adapted to
press against said plunﬂers from opposite
sides, substantially as set forth.

20. Inapparatus for bending wood, the com-

bination with a suitable frame, of a die, a

plurality of swinging plungers adapted to en-

ter said die, guides on opposite sides of said

plungers, downwardly-extending armson said
guides, projections on said die upon which
sald arms are mounted, and springs inter-
posed between said arms and heads on said
projections, substantially as set forth.

21. Inapparatusfor bending wood, the com-
bination with a suitable frame, of a die, a
plurality of swinging plungers adapted to en-
ter said die, guides on opposite sides of said
plungers, downwardly-extending arms on said
cuides, said arms having 111W&1’dly -projecting
ends bearnw against Sa,ld die, projections on
said die upon whwh said arms are mounted,
and springs interposed between said arms

and heads on said projections, Sub%ta,utla,lly'

as set forth.

22, In apparatas for bending wood, a die
having opposing faces bearing on the sides
only of the blank and contacting with it at
different points, the distance between the op-
posing die-faces being substantially the same
at all points, said faces being so formed as to
compress longitudinally the fibers of the wood
fed transversely therethrough.

23. In apparatus for bending wood, a die
having opposing faces bearmw on the sides
only of the blank and eonmetmg with it at
different points, the points of engagement of

sald faces with a given point of the blank in
its travel through the die forming a series of
converging hnes on said faces.

- 24, In apparatus for bending wood, a die
having opposing faces beal"mﬂ* on the sides
only of the blank and contacting with it at
different points, the points of enwa?emeut of
sald faces with a given point of the blank in
its travel through the die forming a series of
converging lines on said faces, and mech-
anism for forcing the blank transversely
through said die.

25. In apparatus for bending wood, a die
having opposing faces bearing on the sides of
the blank and contacting with it at different
points, the distance between the opposing
die-faces being substantially the same at all
points, but the points of engagement of said
faces with a given point of the blank in its
travel thmugh the die forming a series of

converging lines on said faces.

20. [11 apparatus for bending wood, a die
having opposing faces bearing on the sides
only 01 the blank and eonm@tmﬂ' with 1t at
different points, said faces varying laterally
from the plane of travel of the blank, and
the points of engagement of said faces with a
given point of the blank in its travel through
the die forming a series of converging lines
on said faces. |

27. In apparatus for bending wood, a die
having a pass formed by contiguous faces
bearing on the sides of the blank and con-
tacting with it at different points, said faces
varying laterally froim the plane of travel of
the blank, the variation increasing in degree
in the direction of travel of the blank, and
the points of engagement of said faces with a
given point of the blank in its travel through
the die forming a series of converging lines
on said faces.

In testimony whereof I, the said FRANK B.
NEWTON, have hereunto set my hand.

FRANK B. NEWTON.

Witnesses:
1. P. HEPLER,
JOHN (. MCKEAN.
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