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UNITED STATES PATENT OFFICE.

~HAWLEY C. WHITE, OF NORTH BENNINGTON, VERMONT.

IMPROVEMENT IN BENDING WOOD.

Specifieation forming pm‘i-:__ef* Lei_:ferg Pﬁ:tellt_No. 267;635, dated Sepimnher 3, 1878 ; application filed

November 28, 1877,

Zo all whom it may concern :

_Be it known that I, HAwrLEY C. WHITE, of
‘the village of North Bennington, in the county
of Bennington and State of Vermont, have
invented a new and improved process for mak-
ing novel bent, corrugated, cylindrical, and
other analogous structures of wood and like

substances, and have devised novel tools, mech-

anism, and apparatus especially. adapted to
the use, working, and operation of said pro-
cess and to the construction of sueh wooden
structures, fabrics, or manufactures, of which
the following is a specification : |

Thisnvention has for its object,among other
- things, primarily, the manufacture of the walls,
ribs, or sides (as distinguished from tops and
bottoms) of rectangular or polygonal boxes
having rounded or bent corners, circular and
oval boxes, bent corners of furniture, musical
Instruments, carriage bodies and seats, the
construction of patterns for foundry use where

thin but light and rigid curved forms are de-

sired, and a variety of other similar articles.

My apparatus is not adapted to be used in
any other processes, nor in the manufacture
of any other articles, nor in any other con-
structions than those which form the subject-
matter of these Letters Patent.

JTor a clearer understanding of this specifi-
cation, reference is hereby made to the accom-
panying drawings, which constitute a part
thereof, wherein Figure 1 represents a top or
plan view, with the top removed, of a rectan-
gular wooden box constructed after and em-
bodying such principles of my invention as
are embraced in the product. Tig. 2 exhibits
a vertical longitudinal section of said box,
taken on the plane y y of Fig.1. Tig. 3 shows,
11 cross-section, the several layers or laminge
of material in position preparatory to being
brought together and wrought into the rim of
a box similar to Fig. 1, Fig. 4 exhibits a plan
view of the top of a circular-box rim, and shows
a rabbet at its upper edge for the reception of
the top piece or cover. Xig. b illustrates the
‘application and mode of use of my speciaily-
constructed appliances and apparatus in the
construetion or manufacture of rims and round
or bent corners similar to those found in Figs.
1 and 4. Tig. 6 is a perspective view of one
of the sectional female metallic cauls, of which

| four are seen in Fig. 5. Tig. 7 shows a bent

corner ot a box or other structure having the
scoring or saw kerfs, which are made to faeili-
tate the process of bending, filled with adhe-
sive indurating material, so as to constitute a
solid corner. Ifig. 8 shows the relative posi-
tion of the several parts of wood which are to
constitute the walls or rim of the structure,

and the mode of bringing together and uniting

the several exfremities, so as to break joints
and leave a smooth exterior surface. Iig. 9

shows the external appearance of the lap of
the outside or inside veneer before the same
has been leveled or worked down, the end of |

the overlapping piece being seen at ¢ t. Ifig.
10 exhibits the external appearance of the
lapped joint of the veneer after the same has
been scraped and leveled down.

- In the construction of articles from wood for
the manufacture of which this apparatus and

process 18 adapted male and female metallic
cauls are employed, which are used hot. The
box-rims or other articles made are preferably
composed of three constituent parts, to wit,

an inside and outside veneer of any suitable
or ornamental wood, and an intervening body
of wood too thick to be bent to the desired
form withoutbeing scored at the bending-point
in & direction parallel to the axis of curvature,
the grain of the inner and outer pieces or ve-
neers at the points of curvature being arranged
longitudinally parallel with each other and
with the circumference of the rim, while the
grain of the intermediate or foundation piece
1s arranged transversely to that of the veneers
and paralle] with the axis of the curves or
bends. This combinationof parts is of awidth,
when designed for boxes, t6 make the rims of
both body and cover or lid., After the bend-
ing and completion of the rim by trimming
and rabbeting its top and bottom edges, as
seen in Iig. 2, and the insertion of the top
and bottom, the said box is sawed in two, as
on the line If, Fig. 2, thus constituting a body
and cover. - ’

I am aware that thin veneers, scale-boards,
or laminge ot wood glued or cemented together,
and having the grain of the several layers ar-
ranged transversely with reference to each
other, have been employed for various pur-
poses. The scoring of the material on the in-




side of the proposed curve to facilitate bend-

ing, and the application of a veneer to the

curved surface so formed, is a well known op-
eration.

I am also aware that bent or curved strue.t
ures of wood, consisting of layers of wood laid
up in glue, with the grain crossed to prevent
splitting, and having the thicker pieces scored
or kerfed to facilitate bending, have been

formed by pressure between hefl,ted male and
female caunls.

The novelty of this invention rests on other
grounds.

In the construction of box-rims, eyhndels,
corners, &c., by this process, I first prepare two
veneers, one for the exterior of the proposed
structure ‘and -another for the interior. In
the case of cylindrical or prismatic structures
these are cut of a length to extend entirely
around the proposed r11:*'t1(3le and make a long
lap, as seen in longitudinal section in enlarg e(l
detaill in Iig. 8. Laeh end of such veneer is
beveled or scarfed down where the union is
to take place, so that when they are brought
together there shall be but little surplus thick-
ness, 1f any, and the surface shall be continu-
ous &nd smooth. .

The body-piece A of the rim for large struc-
tures is made by gluing together by their edges
a sufficient numbel of pieces to equal the
circumference of the rim.  These glued joints
may be more effectually secured by the use
of dowels or splines, as seen at s s s, Fig. 1.

IFor spherical or 1)013 oconal structureb with
rounded corners, this body -plece A 1s cut to
precisely the lenoth which will extend around
the rim and h&ve the ends thereof meet and
torm @ joint, as at O, Fig. 1. Those parts of
the fouudatmn or body pleC(., A which are to
be bent or curved are scored, as seen ata « «,
ig. 3.

The Stmlnllt portion of the walls or rim be-
tween the bent corners may have the founda-
tion or thick portion thereof constructed with
1ts grain arranged either parallel with the
grain of the veneers or at right angles there-
with, as may be found demrable. In some in-
stfn,nces the latter disposition of the grain of
the material might be most adv&ntaneous.

In those cases where it is desirable to have
an absolutely rigid corner or curve I prepare
an adhesive demtmn cement or filling from
oglue and sawdust or other sultable materlal
with which I fill the grooves or scoring « « a:
preparatory to the bendin g of the pEthS. In
- cases where, by reason of the vencers being
cross-grained, or on account of any Ilatural
peculmmtv the same will not bend well with-
out breaking across the grain or splitting, 1

sponge or steam such p’bI‘tS as may 1"eq1111u 1t
to facilitate the bending process.

In the working of '[hlb invention 1 employa

solid male and sectlonal female metallic cauls,
which are applied in the process of bendmn
mmultaneously both to the interior and the

exterior of the article being formed. Prepara-

tory to use these cauls are heated to a proper

| temperature, (which 1s variable for different

woods and kinds of glue,) for the purpose of
keeping the glue or cement in a sufficiently

L ¥

finid @011(;11‘01011 to allow the bending and clamp-

. Ing to be properly accomplished.

As applied to a rectangular box having
round corners, I have shown (Fig. 5) the male

canl G and four sgectional female or outside

cauls, H H II H, one for each corner, having

111terpo:>£,d between them the body- p1ecu A |

inner veneer, C, and outer veneer, D, the
union of the extremltles of therespective parts
being shown at O.

The outside or sectional cauls are so con-
structed that when drawn or forced home to
their work their ends shall not touch or inter-
tere with each other. When so applied, the

cauls, with the included material, are secured
by passing around them a ﬂeuble metallic
strap, L I, of proper width to effectually clamp
and bmd the whole, and provided at its uulm
with chmpmﬁ pmces J J for attaching any
griping device, as a hand-clamp or a screw, by
means of whlf_,h the same may be tightly drawn
up and all pm"ts of the adncent surfaces of
the body-piece and veneer De 1)1*011{1111: into
close contact and union.

Articles with curved or bent corners or forms
are made, by use of this process and apparatus,
substantially as follows: The cauls being prop-
erly heated, the said scorings a a a of founda-

tion-piece A are, if’ demred filled with the

adhesive filling prepm*ed for that purpose.
The body- pl_eceA and veneers C and 1), all
properly warmed, are then coated with hot
olue or its equivalent, and said parts are then
Taid up substantially in the order and in the
relative positions shown in Fig. 3. The male
caul x is then laid onto the pile of material

so laid up, care being taken that the curved

parts of the caul are arranned in juxtaposition
with the scored parts a a of Lody-piece A.
The several pieces A C D are then bodily
wrapped or bent up around and over caul G,
the extremities of said parts being brounht
into the several positions mdlcated n I‘1g. S.

At this juncture the heated sectional cauls

H H H are applied in proper position in rela-
tion to the bent curves, and the flexible metal-
lic strap I is wrapped around the whole. The
clamping-projections J J are brought around
into position over the union O, .«md the hand.
clamp K or any other det,quate device is ap-
phed to draw up and tighten the strap I until

a perfect union of all the adjacent; Surtaces ot
the parts A, C, and D is effected. -

During the process of tightening up the

cauls blows are or may be fretlv a,pphed to the

exterior of the strap and outside caulsto drive

the work home and settle the whole ﬁrmlv to-

gether. "When thus properly tightened up and
Secured the cauls with the inclosed structure
are allowed to stand antil the glae has firmly
set or is dry. = When removed hom thé cauls

the lap of the veneers appears as shown at
Fig. 9—that is, the overlapping end presents
or shows a square abutment or joint, as at¢ ¢,

- i T




S

In process of finishing the whole exterior of
the veneered rim 1s either brought to a uniform
surface on a sand-wheel or cthcrmsc leveled,
which sandpapering, scraping, or leveling prc-
cess destroys or cntfs away the abrupt end of the
veneer and leaves the joint, where any 1s trace-
able at all, (which seldom happens,) with an
irregular 01:' zigzag contour, as at ¢ ¢, Fig. 10,
and with many kinds of wood hawnﬂ varie-
gated grain or texture, like rcscwccd, French
walnut, &e., leaves the grain of the adjacent
parts apparently so interjected as to obscure
and conceal the joint.

I have found, 1n practice, that it 1s not de-

sirable, in scarfing the ends of the veneers, to
have it done perfectly even and true—that 1s,
to have the face of the scarf true and level.
On the contrary, any undulating irregularities
which may happen to remain contributein the
subsequent process of finishing to produce
the uneven zigzag contour of union which is
to be desired. 1 regard this feature as novel
and useful, and a resultant from the working
of my process, although not an essential ele-
ment therein.

In the construetion of rims for boxes, or of
other carved forms where a very strong bent
corner or curve is not needed, I dispense with
the filling of the scoring Wlth adhesive mate-
11al, as for any light work it is not required.

Boxes ccustluctcd by this process possess
many advauntages over those made in the or-

dinary way. The grain of the several pieces of ;

wood of which the rim or sides 1s composed,
being crossed 11.;11)111’5} to warp, split, or check
1S averted

When the box is constructed in the way de-
scribed and has the scoring in the corners
filled withany suitable com pcsiticn, thecorner,

by reason of its partial cylindrical form, be-

comes the strongest part of the structure in-

stead of the weakest, as it 1s in many ways of

square construction, or when the round cor-
ner 18 formed of pieces worked out to the
desired curve and then fastened to the contig-
nous sides. There are no ends of the grain
of the wood to protrude and show where
the adjacent wood has, in course of time,
shrunken away, as often oceurs with dcvctalls.
They can be made and tinished mueh cheaper
than in other and more common ways. Round
corners of many articles of furniture, pianos,
&e., can be constructed in this way, and thus
dispense with the use of auxiliary supporting-
pieces and stitfening-1rons.

After the box-rim, (shownin Ifigs. 1 and 2,)
has been formed in the manner described, any
slight departure from its true form after it
leaves the cauls is corrected by the mode of
insertion of the top and bottom. Ifor this
purpose the inner edges or corners ot the top
and bottom of said rim are rabbeted away, as
seen at K, IFig. 2. This rabbet forms a seat
for-the 1"cccl)t10u of the top or bottom, as the
case may be, which 1s inserted, as shown at
B, Fig. 2. When so inserted and fastened,
all parts of the sides and ends are firmly sup-
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.pcrtcd, and the box so built is of true and

egular form.

It is desirable and necessary to have thc
body- -piece A of much greater thickness than
either 1fs inner or cutcr covering or veneer, for
several reasons—as, for instance, in the con-
struction of boxes, cmscs, desks, &c., a consid-
erable thickness of stuff is needed for the at-
tachment of hinges, locks, &c. Moreover, I
have found frcm GXI]EI ience that a thick bod y-
piece is much more cheaply, conveniently, and
successfully manipulated than the same thick-
ness secured by using a multitude of thin
pieces or veneers glued up.

By the employment of material prepared as
aforesaid and the use of the herein-deseribed
apparatus, the rims which constitute the sides
or ends, or both, of boxes may be formed 1 a
very tcw seconds and when so made are rigid
and unyilelding, and are, 1n tfact, as schd 03
though they were Wrctwht from a Smﬂlc plece
of hcmcgenccuc ma,tcrnl

I am aware that it has been attempted to lay
veneerson convex eylindrical surfaces or round
corners in connection with plane or flat sur-
mccb of which one is the prolongation of the
Oﬂler by means of a flexible strap or wrapper,
mdcpcndcnt of arigid intervening caul. Such
process of construetion with veneers 1s defect-
ive, in this, that it often happens that the
qtmp or ﬂcmblc wrapper is not rigid enough
to press down and hold the veneer to its bcd
so but that in process of drying 1t will rise
from the surface in corrugations or blisters,
and this very serious difficulty 1s most fre-
quently encountered where such veneer and
flexible caul bridge a flat or approximately
flat part of the structure. Hence 1 regard
the intervening sectional female cauls as 1n-
separable from the confining or binding strap,
and vice versa, and they are both so ccnsldcrcd
in this specification.

Having thus described my nlventlcn what
I claim as new, and desire to secure by Let-
ters Patent, T

1. The hcrcmbcforc described process for

manufacturing the rims of boxes and analo-
gous structures, consisting in the employment
for the body or foundation Ppiece of a thick
layer of wood having its grain disposed par-
allel with the axis of the prcpcscd curvature
at such points of curvature, and scored at the
points where such prcpcsed curvature is to
oceur, in connection with a thin inside and
outside layer or veneer having the grain of
each at the points of curvature disposed trans-
versely with the grainof the foundation-piece,
the said veneers being each cut to such a
length as will extend or reach around the pro-
posed circumference of said rim. and form a
lapped joint, and having the overlapping ends
of such veneers scarfed and arranged as de-
seribed, all laid up in glue or cther adhesive
m&tcmal as described, thc whole being then
bent and molded into the desired curved form
by being pressed and confined by means of a
strap and clamps or other suitable mechanisn
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between male and female cauls heated to
that degree of temperature best suited to the
working of the glue and the bending of the
mfltelm] 11 the manner Snbsta‘ntmlly as de-
seribed a,nd set forth.

2. Thehereinbefore-described processof form-
g round orcurved corners oranglesof wooden
btl‘llbtlll”@q by the use of asingle thmk and two
thin layers of wood, the 111termedmte and
thicker one of which is scored opposite to and
parallel with its axis of curvature, and has its
erain disposed with reference to the orainofthe
~1nner and outer layers and the axis of curva-

ture transversely, as described, the whole ar-
ranged and laid up with glue 01‘ other adhe-
sive material, as descrlbed and bending or
molding the Smne 1mto the desired f01m by
pressing and confining the same between
heated male-and femmlt, cauls until the adhe-
sive material has set or dried, substantmll,}
a8 described and set forth.
J. As a new article of manufacture, a bO‘{
“made from wood, having its sides and corners
or walls constmcted of a thick central or body
piece, scored at the corners, said walls being
covered Internally and exteum]ly with a thin
veneer, having the grain of such veneers dis-
posed transv rsely mth that of~the body-piece
at the curved or bent portions or corners, ’md
having the joint where the ends of the venee

meet finished by scarfing, 1"1ppmb, glumn_.,mld ;

leveling, substantially as described and set
fortlh.

4. Curved formations in structures or fabrics
made from wood or other similar flexible ma-
terial, the component parts of which forma-
tion consist of a thick eentral foundation-piece,
scored to adapt it to be bent, and an inside
and outside veneer of thin material, the grain
of which is disposed transversely with that of
sald foundation-piece, the whole being laid up
1n glueorother fbdhesn ematerial, as descrlbed
and molded into form by bendm o between
rigidd male and female cauls Gompressed by a
tightening -strap, substantially as described
and set forth. '

0. The apparatus described and shown for
shapmg or molding curved formations in
the described compound structures of wood,
consisting of the male caul G, sectional female
cauls H H Il H, and clamping-strap L I, pro-
vided with any suitable tightening device, all
arranged, combined, and operated substan-
tially as deseribed and set forth.

In testimony whereof I have hereunto sub-
scribed my name, at the village of North Ben-
nington, Vermont, this 26th day of November,
1877. . |
| HAWLIEEY C. WHITE.
In presence of— |

IFRANKELIN SCOTT,
M. I3. Scorr.
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