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, jTo cZZ whom zt mcy concem -
Be it known that I, TI—IOS BLANCHARD 'f
of Suffolk and
- State of Massachusetts have invented a new
and Improved Method of Bending Timber,
o of Whlch the following is a full, clear and | 1
~-exact description, reference bemcr had’ to the

‘annexed. drawings, makmg part of thle '
~ specification, in which—
10

~ ing; Fig. 2, a-

"of Boston

UN ITED STATES PATENT OFFICE

THOS BLA"\TGHARD OF BOSTO‘\T MASSACHUSETTS

METHOD or BENDING WOOD

Speclﬁcetlon of Letters Patent No 15 944 dated October 21 1856

1n the: count

4, a section upon ‘the line B B of Fw 1

: "-.Whlch WIH be referred to hereaftel

20
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- My invention has for its object the bend-
- ing of timber both of smell and large di-
'mensmns and consists in suhmlttmg it to |
. pressure upon every side, and upon the ends:
. during the operation of bendm
- means it is prevented from swellmg burst-
~Ing or crackmg at the point bent, as would.
otherwrse be the case were the tlmber ‘bent |

 without being thus confined.

30

To enable others skilled in the a,rt to!

_. ',rmderst‘md my invention I will proceed to
- describe the manner in which I have car--
ried it out, ond the constructlon of my ma-.f__
chine. . _
-G, F10' 11 is the bed plece or. foundatlon_
- of the mflchme upon Whlch are secured the

o operotm parts
35 -

D, Fig. 12, is: the bendm

piece.

to the bendmg lever by the pressure be-
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ately back of the
" timber is slightly con
~ box for the purpose as before mentioned of
‘preventing 1t from swelling or ‘bursting.
This is accomplished in the followmg man-

tween the abutment F “and the ‘clamping

piece I as seen in Flgs 1 and 2. Immedi- .|
ortlon thus held the

- mner. The bottom surface of the timber rests

upon the bed piece. C or upon the plate Y’
- interposed between it and the bed
~Upon one side it is suppﬁrted by the truss-
'_beam K seen in perspective in Fig.
- :_upon the opp031te 51de hy the beck support-_;

plece.

[pass through mortises in the bed
4) and serve whendrawn up to the bed piece
by the keys-a to hold the back support rlgldly_.

1 F10" o
, 9,10, 11, 12, 13, 14, detaﬂs"f

, by which
‘the machine. -

Iever Whlch_g
turm upon the center F I‘lSlIIO' from the bed:_

Fisan abutment I'ISIIIO‘ from the bendmgﬁ'

lever D agemst which the. end of the timber -
- 40 is pressed by the bending screw (%, which
~ bears upon the clamping piece I, ‘the end

~ of the timber bemg ﬁrmly and securely held_

ined in a trough or

8, and

(I‘lg 9)

Attached to this back support-. o

ing plate are two sliding clamps M which -

piece (Fig. -
60

in place, and compress the tlmber between | .

it and truss beam. |
“The timber is confined and compressed

. ~ |in a vertlcal direction by the . following
Figure 1is a plan showmcr the tlmber con- -

fined in the machine preparetory to bend-
L plan showing the timber
-~ after the bendmg is -completed ; Fig. 3, a

“section upon the line A A of Flg
15
':'--'I‘ID‘S 5, 6,7, 8

means: N-(Fig. 10)

are upright rods which rise

65
1s a metallic late Wthh o
T call the “strai ght follower” ”. (eeen in plan
in Fig. 1 and in red outline m Fig: 2),
'Whlch 1S placed upon the upper surface of
the timber.

| from the Surface of the straight follower

70 .:"i-_:

and enter the slots in the hooked uprights L

ottached to the top edoe of the back support '
L. The follower N is thus. prevented from -

‘being drawn ]onoqtudmally out of place— 75 .

it is forced down upon the timber b ‘the

be presently - erplamed The bed piece,

plate Y, the stralo'ht
| follower. N, the truss beam K, end the blocl{.':fi C
support L. - Out of this trouﬂ'h it is drawn
as 1t is bent into a clrcular mold which wﬂl .

wedge shaped keys b, whereby the Ietter s
compressed between it and, the bed - -

‘The timber is thus held com-
Ppressed in a trough formed by the bed piece
O or the interposing

piece of

80 .
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Strelght follower and back support rem‘lm' S

| stationary, while the timber is withdrawn,

but the truss beam follows on with the tlm— | | |

The clrcula,r mold which receives the tim-

‘ber as will be hereafter more fully described.
| 90
- ber as it is drawn out of the etrelﬂ'ht troutrh R

is constructed as follows: Tt is emdent thet_if R
| the curve of this mold must be struck from S
{ the center of motion of the bending lever;f;
D, and as it is necessary to retain the pres- 95
sure upon the timber for some hours after -
the bending is completed, in order to pre-

vent it from returning to its former shape
or from bursting, or cracking, it is desir- =

able that while this circular mold is capable

of being so adapted to the bending lever as

100

to partake of ‘LH its motions it should at |
the same time be so constructed that it may

be removed from the machine with the tim-
ber without relieving the latter from the
compression to Wthh it, 1s subjected, this is |
‘accomplished in the followmg manner: The
bottom and one side of the circular mold are =~
| formed by what I denominate the mold O
seen 1n perspective in Fig.

6 and in section
in Fig.

105

110
3. This mold is edepted to a recess

P formed for the purpose in the bendlnﬂ*_f-;_-_:”_]:J"
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lever D, and is furthermore secured thereto
" by a

pin attached to the mold which enters

- the hole ¢ in the bending lever. When this

10
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mold is in place, the timber placed in the

machine ready for the bending operation 1s
slightly entered into one end of the mold
O as at  Fig. 1. The “circular follower”
Q seen in red in Fig. 2, and 1n perspective
in Fig. 7 is then placed upon the timber
upon which it is confined by the wedge keys
m driven beneath the hooks #. o

T have now described the means by which
the timber is confined and prevented from
cracking and splitting upon every side ex-
cept upon the outside or convex part of the

bend ; this portion of the timber 1s confined

and prevented from bursting out as it 1s

‘bent by the following means: R (Ifig. 13)
is a chain or strap which 1s made to embrace

the timber upon the outside as seen in Fig.
9. This strap or chain 1s flexible, and may

be made of iron or of steel. p and ¢ are re-
turns at right angles to the strap, which .
pass over the ends of the timber and against
which the upsetting or end pressure 1s made |

to bear. S 1is the clamping screw; the end
of which bears against a block #, this block
pivots around the point % and carries the
roller w which by the operation of the screw
& 1s forced against the truss beam K; this

latter while 1t is held up tightly against
the timber 1s thus permitted to shide past
the roller as the timber is drawn out of the |

machine. V, T, Y, X—V, T, Y, X, 1s a
train of gear wheels actuated by any suffi-
cient power and giving motion to a shaft Z
by the revolution of which through a rope
or chain the bending lever 1s set 1n motion.
Any other efficient means may be employed
for the purpose of actuating this lever.
By the means above described the timber
it confined on every side. and compressed
while being bent: this 1s necessary for all
large timber to prevent 1t from cracking
and bursting, but it 1s absolutely essential
for all timber small as well as large that it
be compressed upon the ends previous to the
commencing of the operation or that it be
not allowed to elongate upon the outside;
this I effect in the bending of timber of
moderate si1ze in the following manner: The
timber 1s cut of a length just to fit between
the return p, ¢, of the strap R- The follower
or plunger A? 1s then caused to rest against
the end of the timber, the return ¢ of the
strap R interposing between the two; a
sufficient amount of end pressure 1s then put
upon the timber by the upsetting or beam
screw B2, which works 1n the truss beam K,
the other end of the timber being held by the
clamping piece I. For most light work and

- for nearly all small articles this upsetting

- 65

or end pressure 18 all that is necessary to en-

able the wood to be bent to any required
curve; among such articles may be enumer-

15,944

ated plow handles, fellies of wheels, and the
different parts of furniture. o |

- Where ships’ knees and other heavy tim-
ber are to be bent 1t becomes necessary 1n

‘addition to the end pressure to submit the

wood to side pressure in the manner already
described, otherwise there is danger that 1t
will swell and crack during the bending
process, by which its integrity and strength
are greatly impaired, if indeed 1t be not
rendered useless. - |
Operation—The

is cut of a length that shall just fit into the
strap R; 1t is then placed upon the bed piece

“as seen in Fig. 1, one end of 1t being clamped

to the bending lever between the abutment

timber having been
squared or brought into the required form

70
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F' and the clamping piece I operated by the

screw (3. The mold O is then inserted 1n
the recess 1n the lever D one end of 1t just
entering beneath the timber at 2, the curved

follower Q is placed upon the timber. and
keyed down by the keys m as already de-
scribed ; the “ back support ” I, is then placed

behind the timber 1t being made to enter

in between the mold and the curved follower
Q as seen in dotted line, in Fi1g. 1. That no

considerable portion of the timber may be

left unsupported the back support 1s drawn
up to the timber by the keys ¢ which pass
through the sliding clamps M projecting

from its lower edge and serve to hold 1t to

&5

90
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the bed piece. The straight follower N

which covers the timber is so made as to
adapt 1t to the curved follower  at the
point %2, that the timber may at no moment
be relieved from pressure as it is drawn from

the straight follower and enters beneath the

100

curved follower (3. To the other side of

the timber 1s applied the truss beam K which
unlike the other side supports of the timber
1¢ not made fast to the bed piece, but moves
with the timber as the bending proceeds;
the truss beam i1s made to bear upon the
timber by the key and also by the clamp
screw S, the roller W permitting the truss

beam to move freely along with the timber.

The plunger A2, is now laid 1n as seen 1in
Figs. 1 and 2 and by means of the upsetting
screw B2, is made to bear agailnst the end of
the timber with the required force.

Upon the outside of the strap R are pro-
jections C?%, D2, which enter corresponding

105
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recesses In the clamping piece I and truss

beam K by which means not only 1s the tim-

ber forced to move with the bending lever

D but the truss beam and upsetting screw
are caused to follow and move with the tim-
ber. _ |

In bending heavy timber and where great

strength 1s required a strong flat chain may

be employed to surround the outside of the
timber. This may be used either in con-
junction with the strap R or it may be em-

| ployed alone; in such case, as the chain can-

120
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not Yleld 1t is ev1de11t that the outmde of the, i

" timber as well as the msrde will be com-

pressed, unless some means be resorted to to
“relieve the end pressure as the bending pro-
‘ceeds; this may be effected by turnmg back
the upsettmc‘r screw, by hand or by self act-

~ ing machinery actuated by the motlon of the

bending lever. -

- T have a,do ted. the arrangement represented

10

in Fig.. 14 in which H 1s the timber to be

~ bent; A3 a metallic pluncrer which recetves

~ the pressure of the upsetting screw B2, this
q of the

plunger passes through the return

- strap which- ene1rc:1es the tlmber and bears

19

90

upon the metallic follower # which rests |
~against the end of the timber.
~ the interior strap, is a secondary strap or

chain 82, which s secured, as before ex-

~ plained of the strap R to the beam X and
clamping piece 1. As now the bendmg pro-

ceeds, and it becomes necessary to permit the

o tlmber to elongate, to prevent the compres-
- sion and 01'1131311110" of the outer surfflce the | :
1t to end compression, but also to confine it

- end pressure 1s gradually relieved by relax-

25 ;

ing the screw B?, and is thus prevented from

_ _-mereasmg to an.1njurious or useless degree.

The

- 'scrlbed motlon 1S - commumcated to the Te-

30

35

40

ver D alound its center E by the means de-
seribed or in any other smte,ble manner, and
- this lever is brought into the p081t1011 seen |
~in Fig. 2, the timber being O'radually bent |
~and drewn out, of the. stre1ght box in which
it was first confined and transferred to the
circular mold O in which it still remains |
~ clamped.
~ber remain compressed and confined for sev-
eral hours and in order that the machine

~ may be used for-the purpose of bending an-
other stick the bent timber is removed in the
- following manner from the machine: H2, is

It is now necessary that the tim-

~ abar hmmo* hooks upon its ends, which are

‘made to enter holes or eyes in the returns p
and ¢ of the strap R. The timber is ‘thus |
prevented from Springing back when it is o

40
~ relieved from the end pressure, and 1t may

then with the parts in which it is confined
- (Fig. 5) be removed from the machine.

To famhtftte this operation |

Outside of

parts being arranged as above de- |

to secure by Letters Patent is— -

Instead of one bendmﬂ' level as shown in |

'-'Flgs 1 and 9 there may be two levers turn-—
ing on the same center shaft, and standing
‘in opposite directions.

50

‘The timber must be
placed with the center of the curve against
| the center of the mold and be there made _
fast by the fastening screw or key. These

. 5_:. '-
levers may be drewn around by a chain or -

rope attached at the outer end of each lever, .
and drawn toward- each other by one Wlnd—” -

lass.

‘In this case there must be an upset-
ting screw or key at each end of the timber,

-and two truss beams with their fixtures, alse-

two. bendmﬂ* chems, _but only ‘one ms1de:'j !

stran, o
On the 1‘%’01 December 1849 Letters Pat--
"ent of the United States were O'rented to me-
for a method of bending ﬁbreus materials by .
‘compressing the ends of the stick. :
have found to be sufficient for the purpose of = -
I have how-
ever drseovered that in order to bend sticks

bendmﬂ' sticks of small size.

Thls I |

70

of hro er d1me11s1011 for ship timber or other
purposes, 1t 18- necessary not only to submit

‘upon every side to prevent 1t frcom burstlncr'-
~out laterally. o
I do not therefore now claim submlttmcr -
. the timber to compression upon its ends, butz_ __;

“What I claim as my. mnvention and desire

’Lll sides and contm“ﬁmno* the same while 1t is

THOMAS BLANCHARD

Wltnesses
- Sam; COOPER
THOS R. Roeorr

1. Subjecting the timber to pressure upon'.S_O'-.f
being transferred frem the straight troucrh.._ o
_to the curved mold as set forth. A
2. The within described 11'1‘tch1ne for the
| purpose of bending timber consisting essen-
tially of the following elements or their
equivalents in combination: 1st, the bendmcr. S
lever; 2d, the devme for compressing the-ll
timber while it is being bent 3d, the eurved}'
mold in which the pressure. 1s contmued and 90
in which the timber is removed from the ma-
chine after the bendmo* Operatlon is com- -

' pleted

85
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