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To all whom it may concern.:
Be it known that I, Epwin F. SMITH, a citi-

zen of the United States, residing at Phila- |
delphia, in the county of Philadelphia and |

State of Pennsylvania, have invented certain
new and useful Improvements in Veneer-
Driers, of which the following is & specifica-
tion, reference being had therein to the ac-
companying drawings, forming a part thereof.

This invention relates to veneer-driersor
apparatus or machines for drying wood in
the form of thin sheets.

One of the objects of the invention is to ef-
fect such «drying uniformly and without sub-
jecting the material to drafts or currents,
such as would unevenly dry the material,
causing local shrinkages and cracking, or
such as would dry the surfaces only, leaving
the interior undried. R

Another object of the invention is to apply
the heat to the material in closest proximity
to the surfaces thereof and substantially con-
stantly, but not at the pressure devices or
feed-rollers whereby the progression of the
material relatively to the heat-applying sur-
faces is effected, thereby avoiding a wasteful
application of heat and avoiding compacting
of the surfaces, such as would impair the es-
cape of moisture from the interior of the mate-
riel and applying the heat economically, ef-
fectively, and penetratively, and permitting
the ready evaporation, expansion, and es-
cape of the moisture as well from the interior
as from the surfaces of the material,

My invention also has for its objects sim-
plicity of construction, durebility, certainty
and effectiveness of operation, and the reali-
zation and attainment of other .objects and
advantageous features, which will be appar-
ent from the following description of a ve-
neer-drier embodying my invention. -

The drawings " illustrate a veneer - drier

—-embodying my invention, the full length of
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the machine being shown in Figure 1and one-
fourth of the length thereof in igs. 2 and 3.
‘Fig. 1is a side elevation, drawn to small
scale, of the feed-rollers, heating-plates, and
other parts throughout the full length of the
cqmplete machine, omitting the framework,
supports, and connecting and controlling
mechanism. Fig. 2isaside elevation, partly
broken away, of one-fourth of the complete
machine, including the delivery end thereof.

Fig. 3 is a lon}gituﬁnal vertical section of
| parts.shown in Fig. 2, including the feed-roli-
ers, heating-plates, heat-insulating covering

and delivery-board. Fig. 4 is an enlargebd

| vertical transverse section taken on a plane

’ indicated by the lines 44, Figs,

|

K

| journa

middle parts broken away. - Fig. 5 is a sec-
tional plan, drawn to the same scale as Fig.
4, with middle and other parts broken away,
showing a part of the length of the machine,
including one set of feed-rollers and one set of
heating-plates. v
In the construction of the machine shown
I build up the framework of a plurality of
side frames 6.and 7, resting upon and bolted
to ® suitable bed 5, each side frame 6 and
each side frame 7 carrying the bearings for
four sets of upper feed-ro lers 8 and Iower
feed-rollers 9 and providing supporting and
controlling means for its proportion of the
quer heating-plates 10 and lower heating-
plates 11. . In the machine shown I provi(?e

gitudinally, so that the veneer will o
gripped by the rollers of one
pairs of heating-plates located between the
_pairs of feed-rollers, and therefore each of the
side frames 6 and 7.is one-fourth of the full
length of the machine, and these side frames
are quadruplicated to produce the full-length
machine.

Each of the side frames comprises an up-
per and a lower longitudinal part and vertical
connecting-standards in pairs, each pair of
standards receiving and holding against hori-
zontal movement the journal-boxes at one
end of a pair of feed-rollers, the lower jour-
nal-boxes 13 resting solidly upon the frames
and the upper journal-boxes 12 resting upon
spacing-blocks 13’ between the upper and
lower - journal-boxes and yieldingly held
against upward thrust by
sion - springs 14, the compression
bearing down upon the tops of the upper

-boxes 12 and being adjustably Yleld
at their upper ends by thrust-bolts 15, pass-
ing through threaded holes in the frame
and clamped by jam-nuts 15’, the thrust-
bolts "and journal - boxes having centering

ways be

helical compres-.
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2 and 5, with -
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sixteen ]i>a,irs of feed-rollers spaced apart lon- °
a
pair, and fifteen .
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- springs .

100

: E‘ojections partly entering the springs. The -

nction of the feed -rollers is not’ only to
feed the venecr through the machine, but

also to apply pressure thereto\and control
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the shape thereof, preventing warping OY!\
ng operation and | which the steam-inlet pipe 18 enters the

curling’ during the s dryi
maintaining the veneer in the desived flat
condition in the machine shown and deliver-
ing it in such condition, and the CONPIession-
springs 14 will be properly adjusted to cause
the feed-rollers to exert the desived pressure.
These feed-rollers in the preferred embodi-
ment of my inveation shown aee ned inter-
nally heated and dre not employed foy the
appﬁcatiou of heat.  They become to some
extent heated by reason of theirinclusion in
a heated chamber formed by the internally-
heated plates and heat-insulating male: al,
as hereinafter described, and alio by reason
of the proximily of the heating-plates, as 8
desirable; but they are not heat-applying
* devices.

4

At the outside of the frame, on the side |
Mo, 2 arel to she left | are:

shown to the rear in g,
Tigs. 3 and 4, small gear-wheels 16 are pro-
Viged, onpfixedly secured to the sutere
each feed roller shaft, wherehy cach
feed-roller is rotatively wvon:
lower feed-roller, thuse smail
being provided with long tee
will accommodate the seve
of the vertical distances between the
rollers required by the different thict
of veneer dried in the machine,  Athe:
side of the frame larger grar-wneel
yrovided, rotatively conneciing the pa
}’eed—rollers and fixedly seenrad on the
of the shafts of upper and fnwer feed-roll-
ers alternately, the upper Footopolior of one
pair being joined to the lower feed-roll
the next adjacent pair and the lower &
roller of that pair (o the upper foed-ro
the next adjacent pair, and so on, By
connecting-gearing  the upper feed-rollers
will be rotated in one diveetion and the lowes
feed-rollers will be rotated i the apposite di-
rection, and all of the feed-rollurs wilt be ro-
tated at the same speed.  Power iy beaip-
plied to any voller shafi or gear st waould be

R TatS
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so applied as to rotate the feed-rollers ab

‘comparatively slow speea.

. Each of the heating-plaies (0 11 is =hown
as consisting of a hollow plate having an in-
terior chamber divided by a vertical parti-
tion 18, this partition extending from one
end of the plate to o point at sucha distance
from the other end of the plate ws ta feave
sufficient steam-civeulating space bhelween
this end of the partition and the adjacent end
of the interior chamber, and a steam-inle$
pipe 19 enters the end of cach plate from
which the central partition extends and at
one side of suely purtition, so that the steam
may enter the plate at thisside of the cential
partition and traverse the entire fength of
the plate at this side thercof and pass around
the end of the partition and traverse the en-
tire length of the plate at the opposite side of
the partition and escape through a steam-
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outlet pipe 197 at the same end of the pinte ut

plate. This arrangement assures 4 uniform
and thorough heating of the entire surface of
each plate.  The plates are arranged in pairs
with the lower surface of each upper plate
and the upper surface of the corresponding
lower plate o close proximity to each other,
but spacad apart so as to peroidt the veneer
to. pass throughe the space intervening be-
tweers Lhese hented snrfaces. The upper

faco of cach upper plate 2 of
each lower plate ave covered with st able
heat-inenlating material 20, and this heat-

insulaiing materind Is contivued over ghe up-
per rotlers and wnder the lower vollers, so that
it beidees the longitudinal spdees between
Lhus the plates and rollers and
ces between them
d tom, thereby pre-
Tie escape of vaper and minimizing
tation of heat both upward and down-
hus also protecting the veneer from
old or dey air, By the ineclosing
it ied the veneer Is main-
inou oo and heated atimospbere
whout ity movement through the dricr.
will be noted, however, that the thin open-
eiweon the adjacent and opposed heat-
e of the pintes are not laterally in-
and aiso that there are lateral open-
Shout the fecd-rollers from the spac
angiindinally Betwoen the plates, and thus
ample provision = made for the escaps, €3
pansively and as a result of the constant ap-
plication of heat, of the vapor whieh is gen-
arated from the moisture in the veneer. The
close proximity of the surfaces of the heat-
ing-plates Lo the venecer prevents the evapo-
w1 of moisture from the surfaces more
eapidly than from the intedor of the veneer
and prevenis rapid escape of the moisture lo-
eally, which would result in warping, nneven
shrinkage, and distortion of the veneer. The
heat is applied. penetratively and the mois-
ture driven off exbaustively as well froim the
interior as from the surface of the veneer. As
the moisture is driven off the veneer shrinks;
but the uniformity of the drying operation
assures o uniformity of shrinkage, and the
vencer i freguently shrunk in the machine
Lo an extent measured in mches, but without
warping, eracking, or splitting.

[ provide for the proper support and ad-
justment of the lower heating-plates 11 by
means of adjusting serews 21, threaded into

:
the rad
ward,

deafis of

nme:

Jateral projections of the lower plates located

at ench corner thereo!f, these adjusting-screws
pesting upon the upper surfaces of the lower "
horizonbal parts of the side frames 6 and 7. I
provide for the support. and adjustment: of
the upper heating-plates by adjusting-screws
22 threaded into lateral projections of the
upper plates at each corner thereof, these ad-
justing-screws being of considerable length,
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50 a8 to rest upon the upper surfaces of the
corresponding corner projections of the lower
plates and being of reduced diameter and
smooth cylindrical surface below their thresd-

5 ed portions; so as to provide bearings for the
side guide-rollers 23, the function of which is
to promptly correct such slight tendencies to
oblique movement as would Jead to the lateral
escape of sheets of veneer from the drier. I
10 also provide additional and yielding support-
ing means for the upper plates, such means
consisting of helical extension-springs 24, lo-

cated at each corner of each upper plate and’

held at their lower; ends in eyescrews 25,
15 these eyescrews being screwed into the up-
per -plates and held at their upper ends in
eyebolts 26, these eyebolts passing freely
through brackets 27 of the frame and being
adjusted by means of nuts 28. The function
2o of these support:ng-springs 24 is to support
so much of the welg?xt of the zpper plates as to
diminish the resistance of thes» plates to up-
ward movement, so as to perimt, them to y.eld
in the event of irregularity in the thickness of
25 the veneers,such as would otherwise result in
jamming the machine. For example, the
weight of each upper plate in the mach ne
shown is about three hundred pounds, and
the supporting-springs may be so adjusted
30 as to support very nearly all of this weight,
thus dim:nishing “the resistance to upward
movement to the small part of the weight of
each plate which is not thus supported. " To
permit of the entrance between the plates of
35 nregular or thickened portions of veneer, -
. .-chamfer the adjacent faces of the plates at
the;r front ends, so as to provideinclined abut-
ting end faces, and I make similar Pprovision
at the rear end faces to permit the machine to
40 be reversed and veneer batked out of it, Th's
provision of yielding su porting means for
the upper plate permits the plates to be safely
‘adjusted m such close proximity” to each
. other as to allow only free clearance for the
45 veneer passing through the thin spaces be-
- tween the plates, as is desirable, in order that
the heated surfaces may be in close proximity

to theveneer, _ : ’ :
At the entrance end of the drier a feed-
50 board 29 is provided, Fig. 1, and at the de-
livery end of the drier a delivery-board 30 is
provided. The veneer is entered between
the adjacent surfaces of the rollers 8 and 9 of
the first pair of feed-rollers and gripped there-
55 by and carried between the adjacent heated
- surfaces of the plates 10 and 11 of the first
pair of heating-plates and tiien between the
rollers of the second pair of feed-rollers, and
so on through the machine, constantly ex-
60 posed to the heat radiated from the heating-
plates, which are almost in contact with the
veneer passing between them and held in the
desired flat condition by the feeding - and

. préssure rollers 8 8.and protected from drafts

65 of dry or cold air, with provision for the ex- |

!

| plete evaporation of the moisture is

a

pansive escape of the vapor generdiéd by the
direct and intimate application of heat to the

veneer, so ‘that in its passage through the

machine the moisture in the veneer is sub.-
stantially evaporated and expanded out of
the veneer, and the veneer is del;vered upon
the delivery-hoard 30 in a dry.and flat cond:-
tion and ready when sufficiently -cooled for
any of its various uses.

It is obvious that various modifications
may be made in the construction shown and
above particularly described with:n the prin-
ciple and scope of my invention.

What I claim, and desire to secure by Let.
ters Patent, js*-

1. A veneer-drier comprsing heating and
mnclosing means provided with opposite heat-
applying surfaces arranged  substantially
horizontally ‘and in such close proximity to
each other as to allow onlysuffic ent clearance
for the veneer to pass freely between the sur-

gc

75

8o

85

faces, such surfaces beng clear of obstructive

_project’ons or corners, the heat'ng and in-

closing means being provided w,th Open:ngs
for the expansive escape ‘of vapor, and non-
heat-applying feeding and pressure means
arranged to come in contact with the veneer
at intervals in its passage between the heat-
applying surfaces.

2. A veneer-drier compr.s:ng heat'ng and
inclosing means provided with opposite heat-
applying surfaces arranged substantially
horizontally and in such close proximity to
each other as to allow only sullic'ent clear.
ance for the veneer to pass freely between the
surfices, such surfaces beng clear of obstruc-
tive projections or corners, the heating and
inclosing means being provided with open-

.ings for the expansive escape of vapor, and

non - heat - applying feeding and pressure
means drranged to come in contact with the
veneer at intervals in its passage between the
heat-applying surfaces, the heating and in-
closing means being of such length as to main-
tain the veneer in & mo:st atmosphere and in
a heated condition until a substant.ally com--
attained.

veneer-drier comprising heating-
plates having oppositely-arranged heat-ap-
plying surfaces for applying the heat inti-
mately to the veneer simultaneously on both
sides thereof,. such opposite heat-applying
surfaces being arranged in close proximity to
each other and spaced apart only sufficiently
to permit the veheer to pass between them

-and having charifered corners and no ob-

structive projections, and non-heat-applying
feed-rollers for the veneer, the heating-plates
and feed-rollers being arranged successively
with the heating-plates spaced apart longi-
tudinally and the feed-rollers arranged in the
longitudinal’ spaces between the heating-
plates and. at ’substantial - distances there-
from. . . -

4. A veneer-drier comprising heating-

Qo
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each pair having theiv adjacent surfaces in
Cclose proximiy o cach other spreed
apart S0 88 i it & t0o pus
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intervening
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plates having oppositely-arranged heat-ap
plying surfaces for applying the heat mb
tl

mutely to the veneer simultancously on both
sides thercof, such oppesite heat-applying
surfaces being srrnneed i cloge proximity to
each other and spaced apart only sufficiently
to permit the veneer to pass between them
and having chosfored corners and no ob-
struetive projections, substantially horizon-
tal non-heat-applyvivg feed-rollers the
veneer, the heating-plates and foed-rollers’
being arranged suceossively with the heating-
plates spaced apart longitudinally and the
feod-rollers arvangad in the longitudinal
spaces between the heall slates and at
substantisl A : m, and inclos-
; myitudinal spaces

g IeRus Cove

betweon: the heat b top and bot-
tom, the heating-plates swnd nelosing means
having openings for the fateral ransive es-

cape of vapor from the veneer.

5. A veneer- comprising upper dnd
lower heatii Raving oppositely-nr-

[E R

rangad surfac rlose proximity to ‘each
othér but spaced apart 5o as to vermit the
veneer to pass through the spaee intervening
betweenr such surfaces, yielding supporiing
means constructed to diminish the weight
whereby the two plates are held together and
therehy to diminish the foree necessaty to
further separate the plates, aod means for
eausing relative movement of the vencer and
the plates. ‘

4. Tn a veneer-drier, in combination, heat-
ing-plates ayranged in paivs, the plates of

—

elding sup-
ol cach
volative

through the ini
porting means
nair, and feeding
movement of the
plates w v
plates, the
ing-plates being
the pairs of heatl
Ing neans. .
LT A wencer-dvier vomprising  heating
plates arranged in pairs, plates of each
pair having their adjacent suifnees in elose
proximity to czch other but sps d apart go
as to permit the vencer to psss through the
space, wielding supporting
means for one of the plates of each pair, feed-
rollers in pairs, and yielding means control-
ling the feed-rollers, the paires of fead-rollers
and the pairs of heating-plates baing ar-
ranged suceessively with the pairs of heating-
plates between the paies of feed-roil

8. A veneer-drier comaprish

¢ £ the pla
means for cousing

- and the

d pairs of he
ccessively with

s hetveen the feed-

neating-

. of ench

plates arranged in pairs, the
pair being arranged one above th:

wer with

06%Y

adjacent oppositely-arrangec surfaces, re-
tractive supporting means for the upper
plate of each pair, constructed Lo support a
part ouly of the weight of the apper plate
and therebv to dimimsh the force necessary
to 1ift the upper plate and foeding ineans for
feeding veneer between the adjacent sur-
faces of the plates, the feeding mesns and
pairs of heating-plates being successivoly ar-
ranged with the feeding means at the yproper
distances to control the veneer and witi the
pairs of heating-plates between the feeuing
neans. : .

9. In » veneer-drier, in combination, heg.-
ing-plates having oppositely-arrangec sur-,
faces in proximity to each other, side guide-
rollers in proximity to the lateral marging

| thereof, and feed-rollers arranged in pairs

successively at proper distances to contiol

between the feed-rollers.

10. In a veneer-drier, in combination, &
pair of heating-plates arranged one above
the other with: adjacent oppositely-arranged
surfaces,
porting means for the lower plate and resting
upon the frame, adjustable supporting means
for the upper plate and resting upon the
lower plate, and means for feeding the veneer
between the plates.

11. In a veneer-drier, in combination, &
pair of heating-plates arranged one above
the other with adjacent oppositely-arranged
surfaces, adjustable supporting ™eans for
the upper plate afd resting upox ihe lower
plate, and side guide-rollers rotatively mount-
ed upon such supporting means,

12. Tn aveneer-irier, in combination, heat-
ing-plates arrangsd in pairs, the plates of
each pair being arranged one above the uther
with adjacent oppositely-arranged surfaces,
feed-rollers arranged in pairs successively,
ghe pairs of heating-plates being arranged

a suitable frame, adjustable sup-.

65

70

“the vencer, the heating-plates being arrangsd. '

Qe
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between the pairs of feed-rollers, adjustable .

supporting means for the upper plate of each
pair of plates snd resting upon the lower
plate of the pair, and side guida-rollers rota-
tively mounted upon such supp orting means.
137 In & veneer-drier, in cembination, a
pair of heating-plates arranged one above
‘he other with adjacent oppositely-arranged
surfaces, rigid supports for the upper plate
and additional spring-supports for the upper
plate, and means for feeding veneer betiveen
the plates. . '
In testimony whereof I have affixed my
signature,in presence of two witnesses..
EDWIN F. SMITH.
Witnesses: B
A. R TIUNTER,
W.oo.

BLOVE,
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