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UNITED STATES PATENT OFFICE. 
EDWIN F. SMITH, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO 

EDWIN F. SMITH COMPANY, OF PHIL' DELPHIA, PENNSYLVANIA 
A CORPORATION OF NEWJERSEY. 

VENEER-DRER. 
No. 822,997. Specification of Letters Patent. Patented June 12, 1906. 

Application filed February 9, 1905, Serial No. 244,895, 
To all whom it may concern: 
Beit known that I, EDWIN F. SMITH, a citi 

Zen of the United States, residing at Phila 
delphia, in the county of Philadelphia and 

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

This invention relates to veneer-driers or 
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 
15 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. 

2O 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 

25 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 

3o rial 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 
aš from the surfaces of the material. 

35 My invention also has for its objects sim 
plicity of construction, durability, certainty 
and effectiveness of operation, and the reali 
zation and attainment of other objects and 
advantageous features, which will be appar 

4o ent from the following description of ave 
neer-drier embodying my invention. 
The drawings illustrate a veneer - drier 

embodying my invention, the full length of 
the machine being shown in Figure 1 and one 

45 fourth of the length thereof in Figs. 2 and 3. 
Fig. 1 is 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, 

5o supports, and connecting and controlling 
mechanism. Fig. 2 is a side elevation, partly 
broken away, of one-fourth of the complete 
machine, including the delivery end thereof. 

? ? 

Fig. 3 is a longitudinal vertical section of 
parts shown in Fig. 2, including the feed-roll-55 ers, heating-plates, heat-insulating covering 
and delivery-board. Fig. 4 is an enlarge 
vertical transverse section taken on a plane 
indicated by the lines 44, Figs 2 and 5, with . 
middle parts broken away. Fig. 5 is a sec- 6o 
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. 65 

In the construction of the machine shown 
I build up the framework of a plurality of 
side frames 6.8nd 7, resting upon and bolted 
to a suitable bed 5, each side frame 6 and each side frame 7 carrying the bearings for 7 o 
four sets of upper feed-rollers 8 and lower feed-rollers 9 ånd providing supporting and 
controlling means for its proportion of the 

heating-plates 10 and lower heating 
plates 11. In the machine shown I provi???? 75 
sixteen pairs offeed-rollers spaced apart lon 
gitudinally, so that the veneer will always be 
gripped by the rollers of one pair, and fifteen . 
pairs of heating-plates located between the 
pairs offeed-rollers, and therefore each of the 8c 
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 
II?8?InlI?? . 

Each of the side frames comprises an up 85 
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 offeed-rollers, the lower jour-90 
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 helical compres-95 
sion - springs 14, the compression - springs . 
bearing down upon the tops of the upper 
journal-boxes 12 and being adjustably held 
at their }; by thrust-bolts 15, pass ing through threaded holes in the frame loo 
and clamped by jam-nuts 15, the thrust 
bolts and journal - boxes having centering 
projections partly entering the springs. The 

inction of the feed-rollers is not only to 
feed the veneer through the machine, but los 
also to apply pressure theretov and control 
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the shape thereof, preventing warping or outlet pipe 19 at the same end of the pittle it 
curling during the drying operatioi and 
maintaining the veneer in the desired flat 
condition in the inachine shown and deliver 
ing it in such condition, and the compression 
??? 14 will be properly adjusted to cause 
the feed-roller's to exert the desired pressure. 
These feed-rollers in the preferred ein bodi 
ment of my in visition shºw i : " til i intet"- 
E. heated ad are not en pose for te 
application of feat. "hey beccae te gotie 
extent heated by reason of their : } elusio ii; 
a heated chamber formed by the intel'n:lly 
heated plates and heat-insulati: ; m: 3rial, 
as hereinafter descriioed, a..!ax ... :) ixy reast) m 
of the proximity of the he ting 
desirable; but they are not eat-applying 

25 

3 ? 

35 

45 

55 

will be rotated in one direction linki (, he lowes 

devices. 
At the outside of the frainic, on ; ihe sid ( 

shown to the rear is fig. 2 is it to the left in 
Figs. 3 and 4, smail gear-wheets i i5 re , iro 
vided, ond fixedly see:red 3 o tio, (iit vªr enci (of each feedroller shaft, whoreby Gath tij}}er 
feed-rollet is a rotatively ('(3) iecie di te 
lower feed-roller, these, sinaal gie: fr-vª 
being provided with long tireil, sc, i 
will accommodate the sever: } a dijus 
of the vertical distances between it. : 
rollers required by the i ?e rei ! Évierk: ; sºs; is 
of veneer dried in the city. . . . . . . it i? ir 
side of the framme la rei' g' : '. 'x ' '; els || ? : 'e 
provided, rotatively col ) ? ' : ( ): it's ; ) 
???? and fixedly stor": irreali i,ii) : li a tenais 
of the shafts of upper and it wer i eti-roll 
ers alternate?y, the ?yn?" i?{v'-r i :: - ! , 
pair being joined to it: lovei if ( ( .. ' ) { 
the next adjacent pair (; ; he ve!' 
roller of that, pair to lie iiier feel-riar of 
the next adjacent pair, iiii st; ii). S is 
connecting-gearing the lyer fee (i-Fi i}e 

feed-rollers will be rotates i in the possit(' :- 
rection, and all of the ?ecti-rolli's wi: ) (, re 
tated at the sa nue sper': iPower ay ng i 
plied to any roller sh; fi, « 3 4" gear indi vyote je 
so applied as to rotati: le feed-rollers : , ; 
comparatively slow speei. 

Each of the heating-il; es { ( i i is siht) w 1) 
as consisting of a hollow plate having it in 
terior chamber divided by a verticº: parti 
tion 18, this partition exten!ing from one 
end of the plate to : point att si (? i istice 
from the other end of the pl: { { 1} si : ( , i';h, ve 
suficient steam-circulating spice between 
this end of the partition a di tie adjacerit, end 
of the interior chamber, and a stea m-inlet 
pipe 19 enters the end of each : Le roi 
which the central partition extends and at 
one side of such partition, so ti at the steam 
may enter the plate at 'lis side of te centra 
partition and traverse the entire length of 
the plate at this side there of and as: around 
the end of the partition it ind traverse the en 
tire length of the platé af, the opposite side of 
the partition and escap: through a steam 

platies, às is i 

which the stean-inlet, pipe 9 enters the 
plate. This arrangement assures iniform 
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 si: ; face of the corresponding 
lower plate in cose proximity to each oiher, 
but space apart se as (3 peroit, the veneer 
te, pass through the sace intervening be 

; tween these heated stirfaces. 'fhe tipper 
face of ca.øj upper plate å id the loyet face of 
each lower plate a 'e covº g^i'ed with suita bie 

| heat-islating in lateria 20, and thuis heat 
insula i i; ng material is coitinued over the up 

: : };d t!hder the lower rollers, s? that 
gress till: lo igitaliai spåees bet veeti 

, and it is the plates and rollei's aiki 
: 'til co-states betweein them. 

; : it botton, thereby pre 
ill { cscape of yap( ' and minimizing 

iiation of heä both pward and down 
wa}'(, ), als( ) ?º sic{ting the venee fro) 
drafts ( ' 'old of gy air. By the inclosing 
nie; Is i ? 4:3, 3 f’; vis ?ted the veneer is main 

: ; i;} : paroisí, 'i', tríd i leated atmosphere 
g? out, its innovement, through the drie. 

ill be noted, however, that the thin open 
figs between the adjaceit, and opposed heat 
et i 23 : " “ ces of the poi, f es are not laterally in 

! clos{\{ and also that where are lateral open 
G)*) te fees:-roliers fronn the spac 

gil (in:lly is tet wi: in the lates, and thus 
: ); it pro vision is a de for the escape, ex 
pa sively :) ! 83 a l'est lí, of the constant ap 
»ii (':') { i }n { } f eat., c ) ? tin: Y'a por which is gen 

: 'aft fro tie insist 'e in the veneer. The 
close proximity of the si: “fices of the heat 
iiig-plates to the Veneer prevents the evapo 

i ": io) il noistre l'onn the surfaces more 
"...pictly than from the interior of the veneer 
anxi prevents rapid escape {}f the moisture lo 
cally, which would result, it warping, uneven 
shrinkage, and distorion of the veneer. The 
het is applied, penetiatively and the mois 

: il iterior as from he surface of the veneer. As 
the (isture is drive (»ff the venter shrinks; 
but the linifornity of the crying operation 
assures it inifornity of shrinkage, and the 
veneer is frec?itently shrunk in the machine 
to a ('xtent, measured in inches, but without 
Wa'pring, Cracking, or splitting. 

i provide for the proper support and ad 
justinent of the lower heating-plates 11 by 
means of adjusting screws 21, threaded into 
lateral projections of the lower plates located 
at each corner thereof, these adjusting-screws 
horizontal parts of the side frames 6 and 7. E 
provide for the support and adjustment of the upper heating-piates by adjusting-screws 
22, threaded into lateral projections of the 
upper plates at each corner thereof, these ad 
justing-screws being of considerable length, 

resting upon the upper surfaces of the lower 

? ? 

7 S. 

go 

9 3 

Í C U 

I 

tre « riven o?? exlt, tistively as wel from the . 

I 25 
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šo as to rest upon the upper Surfaces of the pansive escape of the vapor generated by the corresponding corner projections of the lower 
plates and being of reduced diameter and 
smooth cylindrical surface below their thread 

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 lead to the lateral 
escape of sheets of veneer from the drier. I 

o 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 loweriends 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 supporting-springs 24 is to support 
so much of ? wegt of the pper plates as to 
diminish the resistance of these plates to up 
ward movement, so as to perit, them to yield 
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 machine 
shown is about three hundred pounds, and 
the supporting-springs may be so adjusted 

3o as to support very nearly all of this weight, 
thus diminishing 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 irregular or thickened portions of veneer, I 
-chamfer the adjacent faces of the plates at 
their front ends, so as to provide inclined abut 
ting end faces, and I make similar provision 
at the rear end faces to permit the machine to 

4o be reversed and veneer backed out of it. This 
provision of yielding supporting means for 
the upper plate permits the plates to be safely 
adjusted in such close proximity to each 
other as to allow only free clearance for the 

45 veneer E. through the thin spaces be 
tween the plates, as is desirable, in order that 
the heated surfaces may be in close proximity 
to the veneer. V 
At the entrance end of the drier a feed 

5o board 29 is provided, Fig. 1, and at the de 
livery ??’’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 offeed-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 tiuen between the 
rollers of the second pair of feed-rollers, and 
so on through the machine, constantly ex 

6o 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 
pressure rollers 89,and protected from drafts 

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

inclosing means provided with opposite heat 

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 7c 
the veneer, and the veneer is delivered upon 
the delivery-board 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 75 
may be made in the construction shown and 
above particularly described within the prin 
ciple and scope of my invention. 
What I claim, and desire to secure by Let. 

ters Patent, is . 
1. A veneer-drier comprising heating and 

inclosing means provided with opposite heat 
applying surfaces arranged substantially 
horizontally and in such close proximity to 
each other as to allow only sufficient clearance 
for the veneer to pass freely between the Sur 
faces, such surfaces being clear of obstructive . 
projections or corners, the heating and in 
closing means being provided with openings 
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 comprising heating and 
applying surfaces arranged substantially 
horizontally and in such close proximity to 
each other as to allow only su? licent clear 
ance for the veneer to pass freely between the 
surfaces, such surfaces being 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 ro5 - 
means arranged 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 a most atmosphere and in 
a heated condition until a substantially com 

O 

plete evaporation of the moisture is attained. 
3. A 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 vefheer to pass between them. 

II 5 

?. 2. ? 

and having chamfered 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. it. . 

4. A veneer-drier comprising heating 

125 

95 



5, 

? ? 

?. ? 

plates having oppositely-arranged heat-ap 
plying surfaces fa: º applying the heli, inti 
mately", to the vei) e (er similitaneously o both 
Sides thereof, such opposite heat-applying 
st trfaces being tir" inged in close proximity to 
et (: ) their aild! si:i:i'el apart only sufiieien i ly 
to pernit, the ve per to pass betweej t?em 
and having {:}:32, 3; fy 'r') { corers ani no ob 
structive projectios, substantially horizo in 
tal neon-lest-applying feed-rollers for the 
veneer, the hitting-plates and feed-rollers' 
being aria geti's cressively with the heating 
plates siji; acei part, Gingitudinally and tille 
feed-rollers arranged in the longitudinal 
spaces betwee the het, iing-3 lites Find at 
substiti) til is.it i 1528 i hf-refroin, and inclos 
Íig itie:18 ('','' í 'g file ! :) gildinal spaces 
ixetwee;; the et , ::: gr { { { \p ai i bot 

d in ciosing ! neans 
?h Rving oper) ii aggs fojº ili :3 ?i terial exp yilin sive es 
cape of vapor fronì tihe vereer. 

5. A veneer-drier cenprising upper and 
lower neatii -, 
raii geci surfac 
other but spac 

; '! )se i ri")xirrnity to eacl; 
i a prºf se as tº; permit the 

i veneer to pass ihrough the Space i} tervei: ing 

5 

a part, so as i. 

4. ? 

intervening 

between such surfaces, yielding sporting 
means constructed to di ininish the weight 
whereby the two pates are held together and 
there by to di niinish the fo: '(' }i{ «ressary to 
firther seali'iate the piates. : ) it means for 
{ using relative novem: };t of the vencer and 
the piates. 

6. in a veineer-drier, iñ coinbit);ation, hoa t 
ing-piates arranged in pairs, the plates of 
each pair having their adjacent surfaces in 
c? osse ;proxiiiii *.* io, each, «} {hier bilt, sp ; 

it, t.i. v, er geir t. » 
thr(); } gh the ii: i v:;" ",?gei)iing sp}&K" e, "y"iei<iing s1ap 
porting means fer (né, of the plates of « 
pair, and feeding }neans for" va, sing rekat. 
Innovemeint of the vereer a} d i ing ; cettig 
plates with the enesi' between 'i ( i.eating 
plates, tie feeding ineans atti pla: ing-plates eing årraged sii ccessivelý syiti 
the pairs of heiting-p?ates bet v, een the leed!-- 
ing leaths. . - 7, à veneef drie cotyprising heating 
plates arranged in pairs, it: plates of each. 
pair having theirº Rdjsce 3 f, surfac{es in close 
proximity to e8ch other out spaced pårt so 
as to permit, the ve: cer to 88s through the Space, yieling stipporting 
means for one of the plates of each pair, feed 
rollers in pairs, Andi, yielding, means; control 
ling the feed-rollers, the pairs of feed-rollers 
and the pairs of heating-plates incing ar 
ranged successively with the pairs of heatilig 
plates betwee te tirs of fe (re-roirs. 

8. A. veneer - drier comprisi; : i:iating 
plates arranged in pairs, the . . . . of each 
pair being arranged one above ti. i. iller with 

exsi nying opposicely-r- . 

: adjacent oppositely-arranged surfaces, re 
tractive supporting meals for the upper 
plate of each pair, constructed to support a 
part only of the weight of the upper plate 
and thereby to diminish the force necessary 
{{ lift the tipper plate and feeding means for 
feeding veneer between the adjacent sur 
faces of the plates, the feeding means and 
faii's qf heating-plates being successively ar 
ranged with the feeding means at the proper 
distances to control the veneer aid witi, the 
pairs of heating-plates between the feeting 
C.S. 

ing-p?ates ha ying oppositely-Arranged Sur-. 
faces it proximity to each other, side guide 
rollers in proximity to the lateral margins 

: thereof, and feed-rollers arranged in pairs 
successively at proper distances to conti'oi 

: between the feed-rollers. 
1(). In 9 veneer-drier, in combination, a 

pair of heating-plates arranged one above 
the other with adjacent oppositely-arranged 
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. a veneer-drier, in combination, a 
pair of heating-plates arranged one above 
the other with adjacent oppositely-arranged 
surfaces, adjustabile supporting 
the upper plate a?hd resting upo; he lower 
plate, and side guide-rollers rotatively mount 
ed upon such supporting means. 

i2. in a veneer-tirier, in combination, heat 
ing-plates arranged in pairs, the plates of 
with adjacent oppositely-arranged surfaces, 
feed-rollers arranged in pairs successively, 
the pairs of heating-plates being arranged 
supporting ineans for the upper plate of each 
pair of plates &nd resting upon the lower 
plate of the pair, and side guide-roller's rota 
tively mounted upon such sup; trting means. 

13. In a veneer-drier, in combination, a 
pair of heating-plates arranged one above 
the other with adjacent oppositely-arranged 
surfaces, rigid supports for the upper plate 
and additional spring-supports for the upper 
piate, and means for feeding veneer between 
the lates. In testimony whereof I have affixed my 
signature, in presence of two witnesses. 

EDWIN F. SMITH. 
Witnesses: . . . 

A. R. UNTER, 
YY. N. 

-- W 

9. in a veneer-drier, in combination, hea - 

surfaces, a suitable frame, adjustable sup 

each pair being arranged one above the sher's 

To 

the veneer, the heating-plates being arranged, 

99. 

9 5 

between the pairs of feed-rollers, adjustable . 

? ? ? 

  


