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To all whom it may concern:

- Be it known that we, WALTER J. WOOD-:_
WARD,residing at National City, in the county

of San Diego, and IIENRY E. BRETT, residing

5 -at Los Angeles, in the county of Los Angeles,
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~as 1s common for the purpose of producing
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State of California, citizens of the United

States, have invented new .and useful Im-
provements in Wood-Bending Machines, of

which the following is a specification. o
Our invention relates particularly to ma-
chines for bending boards longitudinally into

trough - shaped sections for the purpose of-
- forming wooden pipes. It must be under-
stood that the bending of long boards along -

el

the grain is a matter mueh more difficult to
accomplish than that of bending compara-
tively narrow strips of wood across the grain,

fellies,plow-handles,bicyele-rims,&c. Bend-

1ng across the grain is comparatively easy to

accomplish, since wood bent across the grain
has no great tendency to split, the prinecipal
difficulty being its tendency toshiveror splin-
ter by the expansion of the outer fibers or
buckling caused by compression of the inner
fibers during the process of bending. When,
however, one attempts to bend a long board
longitudinally into semicircular shape or any
segment of a circle, it is found that unless
wood 1s used which is very tough and fibrous,

such as elm and analogous woods, the amount
of stock which issplit and rendered worthless:
during the process of bending is very apt to
exceed the amount which issuccessfully bent.

- In southern California a large guantity of

~ bipe is used for conveying water for irriga-

40

tion and other purposes.

It has heretofore
been customary,where possible, to employ for
this purpose cement pipe, which is of a low
degree of tenacity and incapable of with-
standing heavy pressure,butis comparatively
cheap. Cement pipe is only satisfactory for
use in conveying water where no pressure is

- required, and even without pressure the loss

of water from seepage and accidental defects
in the joints, which occur about every two
feet, is very great.

LT ST

every eight years.

Where it is necessary
that the pipe withstand pressure, it has been -
customary to use riveted sheet-metal pipe, |

which is extremely susceptib]e to rust and is go
liable to leak, owing to its many joints and
seams. Joints and seams also reduce the

carrying capacity of the pipe. On account

of excessive freight rates from eastern points

to this coast this pipe is expensive, and the s

tendency has been to use metal of light qual-
1ty in order to reduce cost. Many soils in
California abound in alkali, and consequently
these thin metal pipes soon rust out and be-
come worthless. Screw-pipe is highly satis- 6o

factoryin use, but its excessive cost precludes

its use for irrigation purposes. This is also

true of cast-iron pipe, the interest upon the

difference in cost between cast-iron and
wooden pipe being estimated to be sufficient 65 |
to lay a new system of wooden pipe about

Ever since the development of extensive
irrigation systemsin California attemptshave
been made to provide a pipe which is strong, 70
cheap, and durable. Some partial successes

hbave been made, and many devices, which

upon use have proved wholly unsatisfactory,
have been invented, tested, and abandoned.
-Wooden pipes have long been in limited 75
use 1n KEastern States and have proved highly
satisfactory. These pipeshave, however, been

formed by boring a hole longitudinally

through an integral stick of timber, cutting
staves into curved form, or bending into tu- So
bular form boards of tough wood, such as
elm or other wood having interlocking fibers, -
which render splitting difficult, and securing
the overlapping edges together by riveting.
Lumber is too expensive in southern Califor- 85
nia to permit the use of pipes of integral

- timbers bored out or of pipe formed of curved

staves cut into shape. Tough wood, such as
elm, must be imported from Eastern States,

| and high freight rates, combined with first go

cost, renders it more expensive than sheet
metal. : -

California produces a species of wood known

as the ““California redwood,” which is very
straight-grained, easy to split, and is particu- gs
larly free from knots and other blemishes.
Itischaracterized by extreme durability when
saturated with water, and therefore in this
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respect 1s peculiarly fitted for use in making
pipesforirrigation purposes. Inexperiment-
ing, however it was found that when- it was
attempted to bend this wood by any of the
ordinary means heretofore in use for wood-
bending, owing to itsstraight grain and lack
of toughness, the boards Would splitfrom end
to end 1"611(161‘1110‘ them worthless..

The espeei-a,l objeet of our invention is to
produce a machine whereby we may bend
long boards into semicircular shape Wlthout

"hablhty of their splitting.

A further object of ourinvention is to pro-

duce a machine of this-classin which formers

of different sizes may be used without neces-
sity of changing

machine e};:eept the formers and the position

of the edge clamps, and whereby boards of

~ different widths may be bent into shape to
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form pipes of different diameters—that is to
say, with our machine 1t is possible without
changing anything but the formers and edge
clamps to bend boards into shape to form a
six-inch pipe or to form. & twelve-inch pipe
of two sections or a larger plpe of three or
more sections. |

Another object of our invention is to pro-
vide a machine of this kind in which any ex-
pansion of the outer fiber of the wood will be
prevented and the inner fibers will be com-
pressed, to thereby form a pipe having an in-
ner lining of compressed wood, which will
prevent seepa ¢ of water through the walls
of the pipe. In thisrespect itis well to state
that the redwood is formed of alternate la,yers
of hard and soft grain, and in making pipe of
small diameter we find it is essential th&t the
orain be vertical, or nearly so, or, in other

- words, that the grain extend pa,ra,llel with the

thickness of the board instead of parallel with
its width. Thus when the boards are bent

‘the soft ld,yers of wood, which in their nor-

- mal condition are pervious to water, are com-
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pressed between the hard layers, which are

practically impervious and incompressible,
thus rendering the softlayers equally imper-

vious with the hard layers, so that liability of .
seepage of water through the pipe is avoided.

The amount of compression which takes
place in bending a ten-inch board is much

greater than appears possible from a mere
casual Inspection.

For instance, in making
pipe we use boards of seven- eighths- 1neh

thickness, and in bendingatwelve- 1neh board

into semicircular s]mpe the outside of the
board after bending measures exactly twelve
inches, while the inside measures but nine
and one-fomth inches, thus showing that the
inner surface of the board has been com-
pressed two and three-fourths inches. - It is

essential that the boards be held in thew bent

shape a su
to sef.

ficient length of time to allow them

the praetwablhty of allowmn* the ‘boards to

1ts

o any of the mechanism of the

This necesswates the use of clamps.
to hold them in position or the allowing of the.
boards to remain in the machine until set.
The length of time required for this precludes |

set while in the machine, and therefore it be-
comes necessary to so arrange and adapt the
machine as to allow clamps to be inserted at
frequent intervals along the board after it is
formed and before it 1s 1*elea,sed from the ma-
chine, so that such clamps may be placed in

‘position, the machine released, the former re-

moved from the interior of the board, and
the bent board, withits clamps, removed from
machine and allowed to set beiore the
clamps are removed.

Another object of our invention is to pro-
vide a machine adapted for bending long

boards and to allow the placing of clanlps at

frequent intervals along the length of the
board bhefore the board is released from the
machine and the ready removal of the former
after the clamps are applied.
Our invention comprises the various fea-
tures of construction and combinations of

| parts whereby we accomplish the ob;]ects here-
inbefore set forth.

Our invention further comprises the clamp
which we have devised for'the purpose of re-
taining the formed board in its bent position
while 113 Is setting.

The aceompanymﬂ* dvmvm% 1llustlate our
invention. -

Figure 1 is a side elevation of a machine
embodylnﬂ‘ our invention. Fig. 2 is an end
elevation of the same. TFig. 3 isa detail show-
ing our improved clamp in use upon a frag-
ment of board formed into shape. Fig. 4 1s
a perspective fragmental view showing one
section of our machine. Fig. 5 1s a fragmen-
tal sectional plan view on lined 5, FF1g. 1. Kig.
6 is a sectional view on line 6 6, IFig. 1, look-
ing toward the left.

In the drawings, A 1epresents the main
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frame, which is of a length suitable to receive

the length_of board which it is desired to

bend. DBoards of sixteen feet in length have

‘been successfully bent in a crude machine

embodying the essential features of our pres-
ent invention.

B is a presser-bar which is arran fred in the
main frame and extends 101]?11311(211[1&11}* from
one end to the other end thereof. This
presser-bar is provided with guide-rods C,
which reciprocate in guideways provided in

the main frame.

c are springs arranged encircling the guide-
rods and resting upon movable collars ¢,
which are arranged to slide upon the guide-
rods. Tension-nuts ¢", serewed upon the

LI1I0

115

[20

gulde-rods, are adapted to 1eﬂ‘ulate the ten- |

-sion of the springs. |
Upon the top of the presser-bar and sup-

ported thereby is a bending-table D, which is
formed of flexible sheet metal, preferably
sheet-steel. This bending-table is formed in

separate sections d d’, &e., and is arranged
with a space D' between the opposing ends of
the sections, the purpose of which will bb
hereinafter more fully explained.

E E'are struts which are each pivoted at its
lower end to the main frame and extend up-

I 30
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“ward to near the mid-line Of the beﬁding—ta-
~ble and are arranged upon opposite sides of

the presser-bar. R
F F' are bending-levers arranged upon op-
posite sides of the table and each having its

‘inner'end pivoted to one of the pivoted struts.

1he edge of the table is rigidly secured to
each lever intermediate its ends, so that that
portion of the lever beneath the table may
swing out away from the table as the table is
bent up around the former. -

G G represent movable clamps which are

made in sections corresponding to the sec-

tions of the bending-table and by means of

bolt-holes ¢ ¢’ are rendered adjustable to ac-

commodate the different width of boards to be

bent. These clamps clamp the edges of the
~board to prevent the outer fibers from being

strained and ruptured as the board is bent.
I H’ are continuous shafts, each of which

Is arranged to operate all the edge clamps

upon its respective side of the bending-table.

~These clamps are operated by eccentrics /i I/

in the customary manner and do not require
detalled description, since no specific claim

~1s Jaid thereto.
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frame normally elevated. _ S
~J 1s a former which is arranged on the bot- -
‘tom of the former-frame. This former is

Iis a vertically-reciprocating former-frame

which is arranged in suitable guides 7 in
the main frame and adapted to reciprocate
therein. | . R

I"isa counterbalance for holding theformer-

made in sections j j', &e., corresponding to the

sections of the bending-table, and a corre-

sponding space J' is left between the oppos-
ing ends of the sections. This formeris held
in place by means of a dovetail groove in the
former and a dovetail slide on the former-
frame, so that the sections of one size can be
(:_::la@ily removed and replaced with sections of
di
diameter of the pipe produced. -

- K 1s a sheave-carrying shaft which is ar-

ranged in the former-frame and is provided

with series of sheaves k& %', &ec., which are
free to rotate upon the shaft. | |

L I are winding-drum- carrying shafts-
which are journaled in the main frame upon
opposite sides of the former-frame and below
thesheavesinthe former-frame. Upon these

shafts are rigidly secured winding-drums I 7/,

~&e., and to each winding-drum is secured a

flexible connection, such as a chain M M/,
respectively, each of which passes up over
oneof the sheaves in the former-frame,thence
down and has its other end secured to links

m m', which are journaled upon shafts m'

m"', which connect the bending - levers.

Driving-wheels L"” L"" are secured upon the

drum-shaft and are operated by worms N N,
secured upon a worm-shaft O, which is oper-
ated by means of a power-wheel O’, connected
by a belt or other nmeans with snitable power.
(Not shown.) ' -' '

It will be seen that our improved machine |

‘erent size when it is déesired to chan oe the

| is practically built up of independent seec-

tions, each section comprising a bending-ta-
ble, bending-levers, a presser-bar, pivoted

struts, presser-springs, a former-frame, a

former, winding-drums, &c., the various sec-
tions being assembled to form a machine ca-
pable of handling boards of any length de-
sired. The winding-drumsare preferably ar-

ranged to rotate in reverse directions and to-
each wind the chain beneath the drum in-

stead of on top thereof, so that each chain
may pass from the bottom of its winding-
drum up over its respective sheave in the
former-frame, thence down and secured to
that bending-lever shaft which is upon the
same side of the former-frame as is the wind-
ing-drum to which the chain is secured. 'This
brings the strain more in line with the line of

motion.of the former-frame and of the bend-

ing-levers and gives greater leverage power
than would otherwise be obtained. |

~In practical operation the boards are first
steamed or otherwise treated to render them
pliableand less brittle than in their dry state.
Then, the beriding-machine being in its nor-
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mal position, as indicated in Fig. 2, the board

18 placed upon the bending-table and between
the clamps. Then the shafts H H' are ro-
tated by means of the cranks H' H'’, thus

by means of the eccentrics 2 2’ to operate the

movable clamps G G’ to clamp against the
edges of the board. Then power.is applied
to the power-wheel O’ to operate the worm-
shaft O, thus operating the driving-wheels I."
L"" and rotating the winding-drum shafts L
L’ toward each other, thus winding up the
fiexible connections or chains M M’ and pull-
ingdown uponsuchchains. The firstresultis
to bring strain upon the sheaves, and as the

95
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chains wind upon the drums the former-frame

is first forced downward until the former rests

upon the board placed upon the flexible bend-
TIO

ing-table. As soon as the former is firmly
seated upon the board the strain then oper-

ates to lift the bending-levers upward, and
as the levers swing up toward each other they

swing around the former, (which represents
the load to be lifted,) the pivoted struts act-
ing as a shifting or movable fulecrum or sup-
port. The strain is thus brought upon the
wood only at the point of contact of the board
with the former and is never in advance of
the point of bending.. This causes the wood

atthis point tobe crowded together and forced

Ii5

120

in upon itself without any liability whatever

of splitting.
the bending-arms reach their utmost limit of

stroke,the former being automatically pushed
down to follow the bending-table as the le-

versare removed from beneathit. Thisdown-

ward movement is not very great, however,
cient to make the difference be-

but is suffi

tween success and failure, it being necessary
‘that the table be held firmly to its work with-
out any rigidity thereof.

As the levers are swung upward in the op-
eration of bending the pivoted struts arethus

H .

The operation continues until

125

130
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carried outward awa,y from the presser-bar
and this draws upon the links which operate

the collar to slide it upward along the guide-

rod and to compress the spring thereupon,
thus automatically increasing the tension
upon the presser-bar as the tension upon the
former 1s Increased. DBy means of the ten-
sion-nut this pressure can be adjusted with

that degree of nicety which we ha,ve found to

be necessary to success.
After the bending is completed cla,mps
each consisting of a spring or flexible clip P,

bent into 'substantially semicircular shape,
are inserted beneath the board in the spaces

D’ between the ends of the sections of the
table and the ends of the formers, suitable
slots B’ being provided in the presser-bar to
readily permit the passage of the clamps
therethrough. TheclipPis provided in each
end with a longitudinal slot P’, and a yoke

- P", formed of metal (preferably strap-metal)

40
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top of the edge of the bent board.
- the yokesare thus secured in place, the power.

30

having its ends flattened to pass through the

slots P, is slipped edgewise into the slots and

then turned flatwise,the yoke being provided

with notches ptoreceive the body of theelip. -

Keys p' are driven into the slots above the
yoke to bring the yoke firmly down upon the
‘When all

is reversed, the former is lifted by the coun-
terweights, and the parts resume their nor-
mal position._ Then the bent board is re-
moved from the machine and stacked away

- until it becomes thoroughly dried and set,
- 35

after which the clamps may be removed and

- the sections formed into pipe.

By our improved arrangement of having
compensating meanscon neetmﬂ‘the bending-
levers with the former and adaupted to move
the former down upon the bending-table be-
fore operating the levers to bend the table we
areenabled to providea machine of this char-
acter in which formers of different sizes may

be used without any rearrangement of the

machine otherthan the cha,nfrmﬂ‘ of the form-
ers and clamps, the eompens&tmw connection
taking up all the difference in motion and
causing the bending-levers tosnugly hug the
former dm ing the operatlon of bendmg, irre-
spective of the size of the former. -

In the drawings we have shown each of the

flexible connectlons M M’ attached, by means

of links m m', respectively, to the bending-
lever shafts; but the effect 1s the same
whether each connection operates one or
more levers, and our invention is not limited

- thereto.

60

Now, having desecribed ourinvention,what
we claim as new, and desire to secure by Let-
ters Patent, 15—

1. In a wood- bending machme the combi-
nation set forthof a movable fOI‘mel
ing-table formed of a sheet of flexible metal,
arranged beneath the former; a movable
presser-bar arranged beneath the bending-
table; bending-levers, each secured inter-

mediate its ends to one edge of the table and | pivoted to one of the movable struts, ar-

a bend-

,'.'- pivoted at onlle end near the mid-line of the

bending-tableand adapted to bend such table
upwald around the former; winding-drums;

and a flexible connection secured at one end

to the winding-drum and at the otherend to

70

the outerends of the bending-levers and hav-

ing the intermediate portion passed around
a, sheave and adapted to operate the former.
2. In a wood-bending machine, the combi-

nation set forth of a mainframe; a vertically-

movableformer-frame arranged in guideways
in the main frame; a counter Wew‘ht arranged
to hold the former-frame normally elevated

sheaves journaled in the former-frame; wmd-—

ing-drums journaled in the main fmme and

arranged below the sheaves; aformer secured
to the former-frame; a flexible bending-table
formed of sheet met-al arranged beneath the

75

30

former; a yielding presser-bar arranged be-

neath the mid-line of the bending - table;

struts, each pivoted by one end to the main

frame and extending upward to near the mid-
line of the bending-table; bending-levers,
each pivoted at one end to one of the pivoted
struts and secured intermediate its ends to

one edge of the bending-table; flexible con-
neetlons each having one end seeured to one

of the windin o-drums, passed around one of

the sheaves in the movable frame and ex-
tending thence downward and secured to the
outer end of one of the bending-levers; and
means for rotating the winding-drums. |

- 3. In a wood- bendmcr maehme, the combi-
nation set forth of a main frame; a movable
former-frame arranged in guideways in the
main frame; sheaves journaled in the former-
frame; a former secured to the bottom of the
movable frame; two winding-drums jour-

naled in the main frame below the sheaves;

a flexible bending-table; bending-levers ar-
ranged beneath the flexible table and each
having its inner end pivoted to a pivoted
strut and secured intermediate its end to the
edge of the bending-table; power for operat-
ing the winding-drums; flexible connections,
eaoh having one end secured to one of the
winding-drums, passed over oneof the sheaves
in the movable frame and downward and hav-
ing its other end secured to the outer end of
one of the bending-levers. |

- 4. In a wood- bendlno machme the COI]]bI-
nation set forth of a main fmme a movable
former-frame arranged to Shde in guide-

| ways in the main frame; a former secm'ed to

the former-frame; sheaves journaled 1in the
former-frame; winding-drums journaled in
the main frame below the sheaves; a flexible
bending - table arranged below the former

mid-line of the table; springs arranged to
yieldingly support the presser-bar;
struts, each pivoted at its lower end to the
main frame and having 1ts upper end ar-

ranged normally near the mid-line of the ta--

ble; bending-levers each having its inner end

movable

e
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movable clamps arranged upon the bending-

table; a presser-bar arranged beneath the

130
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ranged beneath the bending-table and secured

intermediate its ends toone edge of the bend-

ing-table; flexible connections, each secured
to one of the winding-drums, passed up over

one of the sheaves in the former-frame and

then down and having its other end secured
to one of the bending-levers; and means for
rotating the winding-drums. |

5. In a bending-machine, the combination
set forth of a main frame; a yieldingly-sup-
ported presser-bar; a bending-table formed
of a sheet of flexible metal arranged above
the presser-bar and supported thereby; two
bending-levers, one arranged upon each side
of the presser-bar and beneath the bending-
table and having one edge of the bending-ta-
ble secured thereto; movable supports, one
arranged pivoting the inner end of each le-

ver; a movable former arranged above the

bending-table; means arranged to operate
the bending-levers to bend the table around
the former; and compensating means con-

necting the bending-levers with the former
and adapted to operate the former when the
levers are operated.

6. In a Wood-bending'machine, the combi-

nation set forth of a main frame; a presser-

30
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bar provided with guide-rods ; Springs ar-

ranged encircling the guide-rods; a bending-
table arranged above the presser-bar; bend-
ing-levers, arranged upon each side of the
presser-bar and beneath the table and hav-
ing the edges of the table secured thereto:
movable supports pivoting the inner ends of
the bending-levers; a former-carrying frame

arranged in guideways in the main frame:; a

former secured to the former-frame; sheaves
journaled in the former-frame; winding-
drums journaled in the main frame below the
sheaves in the former-frame; flexible con-
nections, each secured by one end to one of

the winding-drums, passed over one of the

sheaves in the former-frame, thence down and
having its other end secured to the outer end
of one of the bending-levers; and means for
operating the winding-drums.

7. In a wood-bending machine, the combi-
nation set forth of a main frame; a presser-
bar provided with a guide-rod arranged to

reciprocate in the main frame; a tension-
8pring encireling the guide-rod; a collar ar-

ranged to slide upon the guide-rod to com-
press the spring; a flexible bending-table ar-
ranged upon the presser-bar; bending-levers,
one arranged upon each side of the presser-
bar and having one edge of the bending-table
secured thereto; pivoted struts pivoting the
inner ends of the bending-levers; links con-
necting the struts with the collar upon the

guide-rod; a movable former arranged above

the bending-levers; and means adapted to
move the former down upon and cause it to
follow the bending-table when the levers are
actuated to bend the bending-table around
the former, | |

8. In a wood-bending machine, the co-mbi_--

il

nation of a main frame; a presser-bar pro-
vided with a guide-rod arranged to recipro-
cate in the main frame; a tension-spring en-

cireling the guide-rod; a collar arranged to

slide upon the rod and to compress the sprin o
a flexible bending-table arranged upon the
presser-bar; bending-levers, one arranged
upon each side of the presser-bar below the
bending-table and having one edge of the

bending-table secured thereto; struts pivoted
to the main frame and to the inner ends of
the bending-levers; links connecting the col-

lar with the pivoted struts; a former-frame
arranged to reciprocate in the main frame; a
former secured to the former-frame and ar-
ranged above the Dbending-table; sheaves
journaled in the former-frame; winding-
drums journaled in the main frame below the
sheaves; and flexible connections, each hav-
Ing one end secured to one of the winding-
drums, passed over one of the sheaves, thence
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down and secured to the outer end of one of

the bending-levers. _

9. In a wood-bending machine, the combi-
nation set forth of a yielding presser-bar: a
flexible bending-table arranged above the

presser-bar; bending-leversarranged beneath

the bending-table and secured to the edges
of the table; movable supports arranged piv-
oting the inner ends of the bending-levers; a
movable former arranged above the bending-

‘table; suitable means foroperating the bend-

ing-levers to bend the bending-table around

the former; and a yielding connection ar-
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ranged between the presser-bar and the bend-

ing-levers and adapted to regulate the pres-
sure of the presser-bar. |

- 10. In a wood-bending machine, the combi-
nation set forth of a main frame; a presser-
bar arranged in the main frame and provided
with a guide-rod; a flexible bending-table ar-
rapged upon the presser-bar; two bending-
levers, one arranged upon each side of the
presser-bar beneath the bending-table and
having one edge of the table secured thereto:
pivoted struts pivoting the inner ends of the
bending - levers; a collar arranged to slide
upon the presser-bar guide-rod; links con-
necting the struts with the collar; a tension-
nut arranged to regulate the tension of the
spring; a movable frame; a former secured
to the frame and arranged above the bending-
table; sheaves journaledin the former-frame:
winding-drums journaled in the main frame
below the sheaves; flexible connections, each
having one end secured to one of the winding-
drums, passed around one of the sheaves,
thence down and secured to the outer end of
one of the bending-levers; and means for ro-
tating the winding-drums.

11. In a wood-bending machine, the combi-
nation set forth of a main frame; a yielding
presser-bar; a flexible bending-table arranged
upon the presser - bar; bending - levers ar-
ranged beneath the bending-table and secured
to the edges thereof; movable supports ar-
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anged pivetiné, the inner ends of the bend-

mﬂ-levere movable clamps arranged upon
Lhe bendmmtable, a tension device connect-
ing the presser-bar with the bending-levers;

a movable former arranged above the bend-
ing - table; suitable means connecting the
f01 mer with the levers and adapted to move
the former down upon the bending-table and

to actuate the levers to bend the bendmn -t a-
ble around the former.

12. In a wood-bending maching, the combi-
nation set forth of a main frame; a yielding
presser-bar; aflexible bending-table arranged
upon the presser - bar; bending - levers ar-
ranged beneath the bending-table and secured
to tlle edges thereof; mov: Lble supports piv-
oting the inner ends of the bending-levers; a
tenSlon device connecting the presser-bar
with the bendmﬂ-levels, a former-frame ar-

ranged to reciprocate in the main frame; a
fermer‘ secured to the former-frame and ar-
ranged over the bending-table; and auto-

matic meansarranged to first force the former

down against the bending-table and then to

actuate the levers to bend the bending-table -

around the former.
13. In awood-bending machine, the eombl-
nationsetforth of a series of SGCthIlS arranged

in line with each other and each section com-

prising a movable presser-bar; a flexible
bending-table; bending-levers secured to the
edges of the bending-table and adapted to
bend sach table around the former;

- supports pivoting the inner ends of the bend-
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ing-levers; movable clamps arranged upon
the bending-table;amovable formerarranged
above the bending-table; and means connect-
ing the former with the levers and adapted
to first operate the former to carry it toward
the bending-table and to next operate the le-
vers to bend the bending-table around the
former.

14. In a bending 11:13,(3]1111(:)J the combination

set forth of a main frame; series of sections

arranged in the main frame and each com-
posed of a presser-bar; a flexible bending-ta-
ble; bending-levers secured to the edge of the
bending-table; pivoted struts pivoting the in-
ner ends of the bending-levers; an adjustable
connection between the bending-levers and
the presser-bar; movable clamps upon the
bending-table; a reciprocating former-frame;
a counterbalance for the former-frame; a
former carried by the frame; sheaves jour-
naled in the former frame, winding - drums
journaled in the main frame; mld flexible

connections, each secured tooneof the drums,

passed over one of the sheaves, thence down
and having its other end secured to the outer
end of one of the bending-levers.

15. Ina bending-m&ehine, the combination
of a presser-bar;
bending-levers arranged beneath the table
and having the edges of the table secured

thereto; pivoted struts pivoting the inner

movable

a flexible bending-table;

ends of the levers; an adjustable tension con-

nection between the levers and the presser-

bar; a movable former;
the former;
levers.

16. Ina hendmn‘ nmehme {he combination
set forth of a yleldm presser-bar; a flexible
bending-table; bending-levers ELllELl]ﬂGd be-
neath the bendmmtable and eeeured to the
edges thereof; 111ovable supports pivoting
the inner ends of the bending-levers; mov-
able clampsarranged upon the bendmﬂ -table;
a tension device cenneetmn* the presser-bm
and the bending-levers; and compensating
means arrang ed connecting the former with
the levers.

means for operating
and means fOl operating the

17. Ina bendmg-meehme,' the combination

set forth of a main frame; a yielding presser-
bar:; a flexible bending-table; bending-levers
arranged beneath the bending-table and se-
cured to the edges thereof; pivoted struts
pivoting the inner endsof the bending-levers;

a, tension device connecting the bending-le-
vers with the presser-bar; a movable former
arranged above the bending-table; and an
eutema,tte compensating eonneetlon connect-
ing- the former with the levers and adapted
to operate the former and the levers.

18. A wood-bending machine having series
of formers arranged in line with eaeh other
and with a space between the ends thereof;
and means for simultaneously bending the

material to be formed, about the series of

formers, Subst&nmally as and for the purpose
set forth |

19. A wood- bendlnﬂ machine having its
bending-table made in seetmne andits former
made in sections, the ends of the sections be-
ing separated from each other; and means
fer simultaneously operating the sections,
substantially as set forth.

20. A wood -bending machine comprising
a frame; a yielding presser-bar; a flexible
bending-table made in sections and arranged
upon the presser-bar; bending-levers adapted

to operate each section of the bending-table;

a movable former made 1n sections corre-
sponding to the sections of the bending-table,
the ends of the former-sections and the sec-
tions of the bending-table each being ar-
ranged. with spaces between them; and suit-
able means for simultaneously operating the
former and the levers.

21. In a wood-bending machine, the combi-
nation set forth of a frame: ; ayleldm presser-
bar; a flexible bending-table arranged in sec-
tions having spaces between them and sup-
ported by the presser-bar; bending -levers

| adapted to bend each section of the bending-
table; a movable former arranged 1n separate
sections corresponding to the sections of the
bending - table; movable clamps secured to
the edges of the bending-table and made in
sections corresponding to the sections of the
bending-table; continuous shafts each adapt-
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ed to operate all the clamps upon one side of | to seat the edges of the bands when the yoke 10

the bending - table; and suitable means for | is turned flatwise; and keys adapted to key
operating the bending-levers. S the yoke in the slots. :
22. In a wood-bending machine, the clamp | | ' r
5 set forth comprising a band formed in an are | | | ;FE%I%‘SEE”:F{E} JB%T]%?,IP WARD.

of a circle and provided in each end with a | o '
longitudindl slot; a yoke having its ends flat- Witnesses: |

tened and adapted to pass edgewise through i ALFRED I. TOWNSEND,
~the slots in the band and provided with gains - JAMES R. TOWNSEND.
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