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structed into two stories, as shown,
A, containing the bendin, g machmery, and the
lower one, B, thedriving mechanism or power.-

To all whom it may concern :

Be 1t known that I, JorEN W. GRIFFITHS,-

of Brooklyn, in ihe t,ounty of Kings-and State
of New Ymk have invented certain new and
useful Im plovements in Machines for Bending

Wood ;- and I do hereby declare the following

to be a mll clear, and exact description of the
invention, such as will enable others skilled in

the art to whl(,h it pertains to make and use

it; reference being had to the accompanying

.dmwmgs, which form p.:ut of this specifica-

tion.

My invention relates to wo00d- beudmg ma-

chines ; and consists of certain devices and ap-
plmm,eb united and operating to form a ma-

chine for bending wood from the straight |

growth into all the forms required -for the
frame, timbers, floors, knees, breast- -hooks,
plcmk stocks, a,nd W&tel ways of vessels, and
such croo&ed timbers as are required for civil

-architecture, carriage, car and furniture use,

&e., as and for the purposes hereinafter and
at ldrge will appear.

~In the drawings, Figure 1 is a side eleva |
tion, partly in seetion, of the wachine com-

plete; Iig. 2, a plan view of same, showing

the top pld,ttorm as removed ; Flg 3, a de |

tached view, showing a ship- timber after it

- has been bent into a compound curve and re-

moved from the machine, and secured by
straps and clamps to cool and set ;

curing or holding
bending-table.

A B is a sunitable platform or suppmt OIE
the one,

the timber in place on the

This power Lonblstb of any suitable or ap-

propriate arrangement of screws; wheels, or

gear, U D, &e¢., driven by band from the en-
gine, OV er pulleys E F. This mechanism com-

municates rotary motion to gears G Hon the
‘top platform A, and is regulated or controlled
by hand-levers T I, operating friction-cones J |

J on the pulley- shafts Suitable stops or

pawls and ratchets K are employed to pre-
vent reverse or

hackward movement of the

‘parts when the machiue is stopped. -

Fig. 4, de-'
tached views of the holders or (.,lamps f01 se-

Su pported in smtable Journal- bearings 1 1

ou the platiorm A is a revolving nut, 2, with
bevel-gear wheel 3, which connects w1th the

gear G. Dxtendmﬂ longitudinally of the ma-

chine 1s a serew shanft or plunger, 4, supported
in sheaths or bearings 5 5, and extending
through and Operated by the nut 2.
one. Llld of this shaft or plunger 4 is a remova-
bleroller, 6, and at the other end a removable
head or tluoat torm, 7. This form 7 is made
hollow, with a (,urved f@ce, of the same curve
or form as the throats of the kuee, breast-

‘hook, or floor-timbers are to be after they are .

bent and constructed with top and bottom
prOJthlllﬂ flanges 8 §, between which the tim-
bers fit, the top ﬂdllﬂ( being made removable,
for the pul DOSEs heleluattel set forth.

The mechanismm for bending the different

timbers consists of two separ ate arrangements
ot devices, appliances, and movements, COImn-
munticated by the machinery C D, and effected

by the double acting-plunger 4, operating in -

opposite directions—viz., the lmee, breast-

Upon

hook, or iloor-timber leIblOll or fmmmg de- -

vices, and the general timber-bending division.
The knee- dn 1sion consists as follows: Af
one end of the machine stand two iron coms-

pressors, 99, mounted upon casters 10 10, and

united tug_,ethel at their smaller or inner blldb
by a number of ribs, 11 11. The central one,
12, of these ribs extends down to the floor, and
18 pmwded with a roller, 13, which enters and

works In a way or guide, 14 on the ‘platform
A. 'T'hese compressors are constructed of a -
long, stout, and strong trough-shaped frame,

99, with StI'ELl*T]JL front edge with Jower pro-

Jectmn ﬂ&ngeb 15 15 aud enlarn‘ed heads 16

16, within which are situated hvdmulm pumps
17 17, for purposes hereinatter set forth. AL
the top and bottom faces of each of the com-

pressors are secured, by straps 18, sliding or-

adjustable bars 19, through the 01111381(16 ends

of which pass removable bolts 20,
Extending from end to end of the commesa

ors, along the top and bottom thereof, are two

strong wire cables, 21 21, which pass thlough |

two sets of holes, 22 22, in the top and bot-
tom-of the ribs 11 11, and bands 11* 112, se-

I cured across the | 1111161 end of each. comprebs-
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or, and secured at the larger end of each of | timber against the ribs, with cmme(,tmns

the compressors in posts 23 23, which unite
and secure the parts together. The whole of
this arrangement of compressors, ribs, &c.,
is supported upon the casters 10 10 and roller
13, and moves in different directions thereon.
These compressors, &e., may be made of any
desired or appropriate size, width, height,

distance apart, &e., to snit the work to be

performed, or number of timbers desired to be
bent at one operation.

- The central portion or ribs should be main-
- tained in a straight line in front of the plun-
- ger-form 7, so that the form will come about

the center ot these ribs, at the central portion |

~of the timbers lying therein, and with the
back edge of the timber directly under the
middle of the cables, whereby, when in oper-

ation or being bent, the strain is brought to |

bear on the wire-ropes and throat- form in-
stead of on the tlmber &1011[1(1 the b1eech of
knee. |

Whén mn thelr hrst or normal position, the

~ faces of these compressors form a stlalght

line, at right angles with nhe middle line of |
| | angles, while the center rib follows the cen-

machine, -

At an angle behind each of the compress
ors 9 9 are quadrants or sectors 24 24, sup-
- ported or mounted in a'triangle-frame, com-.

posed of two end long shafts, 25 25, which

pass through the top platform down to the
- lower one, and short shaft 26, upon which the
sectors or quadrants are mounted. These short

‘shafts rest upon the table A, and are united
| against the timber, all moisture pressed to the
| inside throat-surface of the wood while being

to the long shafts by turn- but,lxle.s, 27, with col-
lars 28. ’illlese quadrants or SBDtOI‘b are ad-
JIISt(:‘d and held at such an angle and height
—as to have a bearing against the ribs of the

- knee-compressors, ‘while the wood confined

~ within the compressors is being bent.

The sectors are adjusted backward and for-

ward toward the compressors by the turn-

buckles 27, to suit the angle or size of tim- . _
| The cross-ties are attached to the connection

‘bers to be bent

.. The operation of this portlon of the ma-
chine is as follows:
their normal position—that is, with their faces
ina straightline,atrightangles with the middle

~ line of the machine, resting at the back against
the quadrants 24, and in front of, and close to,

the throat-form 7, which is back in place, close
‘within the nut 2——the bolts 20 are removed,
and the bar 19 slipped back, and the top flan ge.
& of the form 7 also 1em0ved which leaves the

face of the compressors and form iree and un--
- obstructed for the introduction of the timber.
The .timbers to be bent into knees, &c., are.
now brought from the steam-box, having pre--
viously received an end clamp to hold them,
together, which clamp has connections z, simi-
lar to those shown on the ends of the timber-
in Fig. 3, for the purposes hereinafter more:

fully set forth. They are taken from the steain-
box, and, by use of tramways, are placed in
the machine, resting on the flange 15 of the
compressors, and flange 8 of the form 7, a

form and resting on top of the timbers.

The compressors being in

at the corners for holding i1ts weight. The
timbers, being 1n pl..;uje.,. are bucumd and
clamped by the bolts 20 being inserted in the
bars 19 in front of the timber, and the top
flange 8 of the form 7 secured in place on the
While
thus clamped and held, pressure is applied to
the ends of the fimber by operating the hy-
draulic pumps 17 at each end of the compress-

ors, which drives the timbers together or com-
preqseb them longitudinally, &.horteumg them
somewnat in length. The timbers are now 1in
position, ready to be bent. Steam is now in-

,]ected mto the hollow head or form 7, until 1t

is very hot. The driving power or maclunen -

C is now put in motion by operating hand-

lever I, which causes nut 2 to revolve and
force out the plunger 4, carrying form 7 against
the timmber, and carrying it and the whole com-
pressor de\ ices back against the quadrant-
bearings 24 24. As the movement is contin-
ned, the compressors turn on their self-adjust-
able casters, accommodating the direction to
which they pomb inward 1:0 their respective

tral groove on the floor.
‘As the curve is made the ribs stretch out or

extend over the whole distance of the required
curve, thus giving shape to the outside of the

bend. The flanges on the top and bottom of
the form 7 prev ent the wood from bul oing on
the sides at the neck or curve. The ‘throat-
form or mold 7 being very hot, as it is pressed

bent is dried up or evaporated.

The plunger is pressed forward- until the
angle required is reached, when the bend is
complete. The inner ends of the compressors
are then shackled by links and chain to the

floor A, and the plunger drawn back to give

room for applying the cross-ties on the knees.

x of the clamps on the ends of the timbers,
and screwed up tight by means of turn-buckles,
to secure and hold the knees firmly in place.
The clamps or bolts 20 are now loosened and

removed, and the end pressure of the pumps
17 taken off, when the knees are free from the

compressors, and may be hoisted out by the
tramway, and removed to a place of conven-
ience to dry and set. The compressors are
now unshackled from the floor, and carried
back toward the form in a position ready for
another bend.

We now turn to the other end of the ma-
chine, operating in connection with the knee-
former or plunger.

Upon the platform A, at the opposite end
from the knee-bender, in suiltable bearings,

“and on a central pivot, 28, 1s a gage-table, 29,

of any desired size or shape, with a number of
concentric rings of slots 30 therein. DBeneath

this table is secured a toothed rack, 31, which

engages with the gear H, operated by ma-

short strap of steel bemg placed behind the | chinery D, by which means the table is re-




~through the same, is a number of clamps, 33,

an angle or knee back, 34, formed with pro-

v - -
__———_-—_;"""-!—-—-'_ e — — T ”1
t| ' ' . i

- key, inserted through a hole in the projecting

- secured to the table 29, at the extreme head
or line of clamps 33. 43 is a CcOmpressor, con-
structed similar to the knee-compressors, sup-

‘timbers to. The vertical backs of the hold-

low parts of the bent timbers are pressed.

the clamp. The set-serews 40 41 may now he

- the compressor 43, holding the end of the tim-
- ber, rests against the bulk-head 50, and is |
- drawn along the face thereof, and guided by

‘portion of one end of the timber is held in a

- the other portion is curved or bent around the

1yL,3%6 - 3

volved. Secured in these holes 30 in the re- |

volving gage-table 29, by bolts 32 passing
constructed, as shown in detail in Fig. 4, with

jecting bottom flange 35, and with a hinged
cap,50. 37 isaremovable bolt, passing through
the front ends of the cap and flange. 38 is a

end 39 of the top portion of the clamp, which
end passes through the hinged cap 36, and
secures the cap down in place. 40 is a set-
screw, passing through the hinged cap 36. 41
15 another similar set-screw, passing through
the bolt 37. 42 is another form or end clamp,

ported on casters 44, with a hydraulic pump,
45, at its end, and removable straps 46 and
bolts 47. At the rear or back edge of this
compressor-frame are journaled friction-rollers:
48, which, when the machine is in operation,
come against a track, 49, in a bulk-head, 50.
The operation of this part of the machine is
about as follows: The clamps 33 are secured
around the table 29, in slots 30, in any line,
curve, or form which it is desired to bend the

ers is the round form against which the hol-

The timber, having been previously properly
steamed, has a strap placed along one edge,
and 1is secured at one end, in the compressor |
45, against the bydraulic: pump 45, and se-
cured. therein by the bolts 47.  The other end:
rests in and is held by the end clamp 42, which
s rigidly secured to the table. "The table car-
rying the holders is now caused to revolve
slowly by operating the hand-lever I, which
causes the machinery D to operate the gear H
and table 29. Previous to revolving the ta-
Lle, all the bolts 37 of the clamps or holders
o3, and the hinged caps 36, were removed and
thrown back, leaving the mouth of the clamps
free and unobstructed. As the table revolves
the open clamps are carried around, one after
the other, in position against and inelosing
the timber. As each one comes into position
the hinged caps are brought down over the
timber, forcing the timber down in place, and

secured by the keys 38, The bolts 37 are next |-

placed down in position at the back of the tim- _
ber, which secures the timber tight in place in

tighteéned up, which further secures the tim-
ber in place. While the table is being turned

the grooved rollers 48, which revolve on a |
track, 49. Thus, as the table is revolved a

straight position against thé bulk-head, while

table any desired distance, as shown in Fig.
<y wherein is shown one of a ship’s ribs, = |

Before the timber was placed in position in
the machine, a thin strap was applied thereto,
inside of the main strap, against the outside

of the timbers. This thin strap is used to take o
the timbers immediately out of the machine,

and put in holders on the floor to cool and set,

‘while the machine and larger strap are free to
make another bend with or without the inside

strap. -~ -. | S | |
- When compound bends are required, two

lengths of strap are used, or a double mold,
as shown in Fig. 3, one strap, b, on each round
part of the bend. When this form of bend is
adopted—that is, a round and a hollow on the

‘sawe side of the piece to be bent—the straps

are used on opposite sides of the timber, the
one coming down from the head on the out-
side, and the other extending up frowm the
lower end on the-inside of the timber. These

two overlapping ends of the straps, on oppo-

site sides of each other, are then clamped, or
are connected together by projecting ends of

studs 51, placed at right angles across the strap

and secured by link 52, as shown in Fig. 3.
When a sufficient bend is given to the timber
the machine is stopped, the pawl and ratchet

K preventing the table revolving backward.-

The timberisnow secured by cross-ties, clamps,

&e., and removed from the machine to a prop- -
er place to dry and set. |

When compound bends are made, similar to
that shown in Fig. 3, the roller 6 is placed in

position on the plunger-shaft 4, and the ma-

chinery C put in operation, which drives the
planger, with roller 6, forward against the tim-
ber and bends it at that place. _ .

- Thus 1t will be seen that at the same time
a knee is being formed on one side of the ma-
ching, a curved timber or rib may be formed
at the other. After this bend is given to the

‘timber by the plunger 6 it is secured at this -
- point by a clamp, 33, secured to the table 29.

T'he plunger is then drawn back by means of
the machinery C. The table is then further

revolved to complete the bend. |

‘The object of the hydraulic pump 45 in the -
end of the compressor 43 is to drive or force

the timbers in a longitudinal direction against

its bearings, and compress, shorten, or con-
dense the grain lengthwise, the same as in the

knee-bender.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is— | S

1. In combination with the hinged cap 33
and removable bolts 37, the holders or clamps
00, the set-screws 41 and 42, and key 38, as and
for the purposes deseribed.

2. The compressor 43, mounted upon cas-

ters 44, and constructed with friction-rollers

48 at the back, as and for the purposes de-
seribed. | L |
S, In combination with the compressor 43,
with frietion-rollers 48, the bulk-head 50, with -
track 49, for bearing for the compressor, as

described. - |

4. The hydraulic pump 45 in the end of
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compressors 43, as and for tlle purposes de-
scribed.

5. In combination. with the compressors 43,
- the removable straps 46 and bolts 47, for se-

curing the timber in plaoe in the (,ompressor
~ as described. '

6. The combination, in a wood-bending ma-
-¢chine, of revolving table 29, removable ad-
Jusmble clamps 33, and- oompl essor 43, as and
| Lfor the purposes described.
7. In combination with the clampsor holders
33 smd compressor 43, the straps b, placed out-
- .side of the timber, bemg bent within the
- clamps, and constructed to hold the timber
while moving around the form, and to pre-

- vent breaking the outs1de surface thereof, as

described.

8. In a timber-bending machine, the hollow
-curved-faced throat-form 7, adjusted in the

end of plonger 4, and (,onstruoted with a re-

“movable top and stationar y bottom flanges, |

3 8, as and for the purposes described.

9 The combination, in a timber- bending_,

‘machine, of driving maehmery C H, nut 2,
plunger 4, throat- torm 7, and roller 6 as emd

- for the purposes desonbed

- 10. The knee-compressors 99, mountedupon
casters 10, and constructed of along straight-

- faced trouﬂ'h with lower projecting flange 15,

“as and for the purposes described.

11. In combination with the compressors’
99, the sliding bars 19 and removable bolts

20,-as and for the purposes described.
12 In combination with the compressors

9 9, the hydraulic pumps 17 17, situated in |
the head of each compressor, and adapted to

operate against the timber contained therein,
as described. -

. 13. In combination with the compressors
99, the ribs 11 11, uniting the compressors at
their inner euds, as and for the purposes de-
.seribed.

- 14. The central rib 12, with roller 13, work |

ing in a guide, 14, on the platform A, es and
for the purposes deseubed
15. The cables 21 21, attached at top and
bottom at each end to heads of compressors
99, passing through bands 11* 11* at the inner

| ends thereof, and through top and bottom of
ribs 11 11, unifing the who]e together, as de-

seribed.
16. The knee-timber holding, bending, or

forming devices or apparatus, consisting of
compressors 9 9, mounted upon casters 10,

| ribs 11, ceutral roller-rib 12, guide or way 1-1
hy drauhe pumps 17 17, eebles 21 21, and se-
curing-bolts 20, all constructed and erren ged

| as and for the purposes described.

17. The combination of knee- tlmber holding

devices, consisting of compressors 9 9, ribs 11
11 straps 18 19, and bolts 20, and throat form

7, as and for the purposes deser1bed

"18. The back brace or support for the com-

pressors, composed of triangle-frame of four

vertical rear. shafts, 25 25, and short front
shafts 26, resting upon the platform A and

quadrants 24, mounted thereon, as and for

the purposes desorlbed
19. In combination with the fmme or brace
25 26, the turn-buckles 27 and collars 28, unit-

ing the parts, and for adjusting the engle of

the quadrant, as described.
20, The double straps b, placed on oppos1te
sides of the timber, studs 51 and links 52, for

“securing the streps 11 place when making oom

pound bends, as described.

- 21. The eombmetlon in a machine fox bend-
ing timber, of knee. bendmg and forming de-
vices, consistin o of compressors99and thl oat-
form 4, 7, and curved timber-bending mechan-
15m, eonslstmg of revolving table 2930, clamps
33, and compressor 43, or their equwalents,-

e(,.h separate and dlstmet but acting in con-
nection, one with the other, as and for the pur-
poses des(,rlbed

22. The improved machine for bending tim-
ber, composed of the parts and constructed
end arranged to operate substantially as and
for the purposes herein set forth and shown.

In testimony that I claim the foregoing I
have hereunto set my hand this 7th day of
Oetober, 1875.

JOHN W. GRIFFITHS.

Witnesses:

CALVIN ]?AGE
CHARLES P. BROWN.
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