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By: John J. Pearl 

SYNOPSIS 

In the manufacture uf plywood, v3ners are used which are 

rotary cut or sliced. The verieers show the grain of the wood 

which may be uf esthetic aid sUruetural vt1ue, but a183 reveal 

vrow' defects which were in the prent block, along with those 

of ranT1facture. 

It, is usual t cut th veneers int'., sheets nd sort them 

according t;. appearance and strength re:uirernents , ta arrive at 

standardized grades of plywood. The use 3f the higher quality 

veneer sheets is readily accepted. The lower quality sheets are 

not as readily accepted, and may require modification of width 

or length of panel to be economically marketed. 

This paper deals with a process of scarfing and end joining 

veneers, and the machinery developed for this processing. P 

scarfed splice is one in which the ends of the pieces to be joined 

are beveled, one with an over bevel and one with an under bevel and 

joined by gluing, Fig. 1. The procese is particularly adapted to 

the end joining of lower grade veneers, but can be extended to 

higher grade ven9ers and othe products such as hardboard. 

Since practical means have been developed for the end joining 

of veneers by scarfing, the matter of utilization of the process is 

one of economics. Joining by scarfing does not increase the quality, 

and in fact, might decrease the quality of high grade veneors and 

adds to the cost of manufcture. n the other hand veneer scarfing 
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allows an orderly flow of low grade v-enoers thru a plant, taking 

advantago f nremiwn prico3 f r length, and avoiding other lengths 

which must be sold at a discount, 

INTflC.r rJcT:ro 

In the manufacture of Douglas Fir .'lyv3od, logs are cut into 

blocks or bolts from which the venecr is peeled on rotary lathes. 

The length of the block uil1 be a few inches longer than the dc- 

sired finished panel length to allow for shrinkage of the vcneer 

in drying and for trimming of the panel to get sound square ends. 

The blocks aro usually handled and stored in water prior to peel- 

ing. 

reeler blocks are graded into different grades in accordance 

with the quality of the log and its defects. The best blocks are 

l peelers, and #2 and (/3 peelers having progressively more defects. 

Other grades are used such as "peelable mill", "peelable cull", 

"Peowee", etc. 

Veneers are also graded in accordance with their quality. The 

best vencers are grado ', those sheets ith more awJ ruorc defects 

being graded ItBU, "C", and "D". It does not foilo, however, that 

all of the veneer peeled from a No. i peeler blDck will be grade "A", 

nor that all the veneer pooled from a No. 3 peeler block will be 

grade "C", or "D". The following table indicates typical veneer 

recovery in a Northwest Jregon plywood plant: 



Veneer Grade In Percent 

A B C D 

I1 Peeler 37 10 22 31 
2 teeler 25 9 24 42 
'3 Teeler 16 8 27 49 
''eewee Peeler 7 32 53 

'te particularly the large awnt3 Df "C" and "P" ven'ers 

which develop in & typic&i operation. 

The higher grade veneers are used fr "faces" or the outside 

of a p1yod panel. If bDth sider f the panel have equal quality 

veneers the panel has twD faces. If one side is of higher quality, 

t-ìe 1cer quality side is usually referr3d to as thc "bacJ". 

three ply panel might have two faces, or a face and a back with one 

layer of croEsbrJlding or "core" betveer. t. typical five ply panel 

Ïny consist of a "face", n layer of croocbnnding, a center, another 

layer of cro'sbanding, and a "back". A seven ply parl would have 

three crossbandngs and two centers between the fece and back. 

Thile crosebandirig, centers, and backs may be of 1over quality, 

they do have specific requirements in the various grades. °lywood 

was origirielly made in "appearance" grados, but to better utilize 

the material, and due to the great abundance of 1o;er grade veneers, 

the industry has developed "utility" grades, the principle one being 

called "sheathing". These panels are made entirely of low grade 

venc ers. 

Plywood o1nts making a single size panel such s 4 x 8 feet 

make up the excess low grade veneers into sheathin of the me size. 

Some plants, however, snecialize in making high quality onnels in 

sizes to suit customer requirements. Since the blocks must be cut 
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to obtain the high grade veneers £w these panels, and since there 

also develops a great uount of low grade veneer, these plants Lind 

thenisolves with an excess of odd-length, low grade veneer. This 

excess low grade veneer nay be used in several ways: 

1. They may be made up into odd length panels in the hope of 

finding an order to match them in grade and size, or failing to find 

ftr h r ther may be discounted to a price at which sore customer 
will take thorn. This may involve long storage or unoc3nomic discount- 

ing. 

2, The veneers may be cut to the next shorter marketable len;th. 

This may involve considerable loss of area, and in the caso of short 

ven.r it may have to be cut to be used in cossbaning. 

3. Voneor; may be stored until orders are available to make 

thera up into panels suitable to their length. This practico has been 

widely used , but has several disadvantages . Stored veneers take up 

sDace, revent an orderly flow ot materials thru the plant, and tie 

up capital. Vorier also deteriorato with tLie and are damaged in 

repeated handling. 

4. T)dd lonth veneers may be spliced by searfing to be recut 

into readily marketable lengths. oreover, since some ane1 lengths 

bring a premium r;rico, these lengths are available regardless of the 

initial stock length. Lengths longer than can be cut on the veneer 

lathes aro available if desired. 

EVPMNT OF T 

"n attentat to evaluate the economics of the various solutions 



suggested is complex. The quantities of material involved varies with 

the market demand. Arì odd length today may be a premiwn order tornor- 

row. Asswning that veneers could be joined satisfactorily by 

scarfing, and recut to a more desirable length, the process would 

consume manpower and expense, without irreasing the value of the 

finished product. For example, 8E inch veneers scarfed and joined 

endlessly and recut to 124 inches is no more valuable than veneurs 

of equal quality cut from 124 inch blocks. 

The various disposal ideas were considered arx discussed over a 

period of several months between Mr. A. E. Anderson, then Vice-Presi- 

dent and Plant Manager, Cascades Plywood, Lebanon, Oregon, and the 

author. The idea of scarfing was introduced early in the discussions 

by r. ¡uiderson. 3everal insçictions of our plant were ¡nade to deter- 

mine the uantities of materials involved in our operation, and if 

these quantities justified the required nrocess machinery. 

At the saris time the author investigated the current practice 

in scarfing lumber arxl made actual tests to determir if suitable 

machinery could be developed for scarfing veneers. 

Having determined that a practical process could be developed 

for scarfing, joining, and recutLing veneors to more desirable length, 

and that a significant quantity of material was available which could 

be profitably handled by this process, such equipment was built and 

put into use The original production schedule called for two hours 

per day, but after a few weeks this was increased to four hours, then 

six, eight, and ten hours per day, then to two shifts, and for several 



yers the quipment 3peratect on three shift basis. 

PRELIMINMY STUD lES - STRENGTH INVESTIGtTION 
The practice of making longer lengths by scarfing ar gluing is 

quite common in lumber, narticularly in glued-laminated beam and 

truss construction. Many other items are also extended by this 

method, such as venetian blind slats, furniture parts and just 

plain 2 x 4's. Also in the case of lumber, numerous variations 

are used such as finger joint, sereated scarf, square tooth scarf, 

)nsrud joint, etc. These variations are used mostly to reduce the 

length of the joint and thus save material. Tests by the Forest 

Products Laboratory and others indicate, however, that none of these 

are as efficient from a strength standpoint as the plain scarf. In 

the scarfing of venoers, due to their thin nature a plain scarf is 

not particularly wasteful of material. 

A preliminary set of tests were made on one inch wide by six 

inch long strips of l/3 inch thick veneer scarfed as follows: i to 

:1_2, i1 to 12, l to 12, 2 to 12 and 3 to 12. Ton pairs were made for 

each scarf angle except for 60 pairs with l to 12 slope. Ten pieces 

were also cut from the sane stock, but lO inches long for control 

samples. 

These strins were sprayed on the scarfed surfaces with a Urea 

glue which was compounded for patch setting. The strips were allowed 

to dry for an hour ar were then put together and joined between the 

hot platens of a patch setter machine at 5OO' F for 5 seconds. 

The first set of tests did not reveal consistent results for 
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several reasons: First of all, it was difficult to hold the two 

dry scarf faces in proper position one above t other. Thïs re- 

sulted in miss-mntching, insufficient lap or excessive overlapping. 

The test samples were all broken by hand and observed f or strength 

in comparison with the control samples and for bori by the amount 

of wood grain pulled. A few excellent bonds were made at all scarf 

angles. 

Next, a set of ten samples with l; to 12 slope were made up 

using a iesorcino1 resin glue which was comoounded for joining 

scarfed panels . This glue was applied with a brush ar the pieces 

joined immediately. since the glue was of a thick consistency it 

held the pieces in proper relationship for curing in the hot platen 

patch setter. It was also observed t1it any excess of overlanpin 

which thickened the joint made the joint stiffer than the remainder 

of the strip with the result that the sample would break outside of 

the scarf area, This set of tests was consistently much stronger 

than the previous sets, with a greater amount of torn grain when the 

sample was broken near the scarf. The actual improvement was pro- 

bably as much in technique as in the glue used. 

'.ith a few days of testing with improvement of techniques, as 

well as several glues specifically compounded for this application, 

the quality and consistency of the joints were reatly improved in 

bond and strength. 

TESTING MACHINE 

As samples of scarfed joints began tu be rnde it seemed desirable 
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to hav3 a quantitative test. eotrtct fld the obserrtion 

"torn grain 60%" gave sa-io preUininary information, but manual test- 

Ing is an inadequate means of cornprntive testirg. The rrtanuaJ. 

destruction suggested thM a bonding tezt would he c1sirnb1e, could 

give comparativo test results, 'iild be actual stress test, rrri 

uid be rapidly performed. 

t. tetirg ilevice wc eccordingiy mrde which consisted of a 16 

inch suunre of i inch p1rv:ood with the corners rounded, with radii 

of 1E, 16, lL, and 12 inches. A sample to be tested was simply 

bent around the various corners of this bord, starting with the 

l inch radius, rd working down towrd the 12 inch radius. 

This siiple testint device i desined on the principle of a 

beam in sirp1e flexure, the follrming assumptions being made: 

3.. shear is neglected a being of minor effect. 

2. The modulus of ela&ticity is the same in tension and corn- 

pression. 

3. The proportional unit is not exceeded. 

Y.ith these assumptions (which are not quite, but nearly true), 

bending the st.rip tiroirnd the curve will cause n equn.l ulonration of 

the outer surface nd contraction of the inner surface, the moment 

will be uniforr around th cure, and the neutral axis will be the 

center of the stri-one half thickness from either face, (t/2). 

1Jnit deformation, therefore, beccxnos 

d t/2 

R 
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in which: d :ts eformtion 

t Is thickness in inches 

R is rdius in inches 

By definition the e1stIc 1w is d = S 
E 

in which S is stress in extreme fiber in pounds 

E is odu1us of t1asticity 

Combining these two equations: 

La 

S E t/2 

Therefore, with stri;s i/ Inch thick and v:ith a riodulus of 

e1sticity, = 1,600,000 

R. s 3/4 

1' 5,550 1,39 
16 6,250 1,562 

14 7,100 1,775 
12 8,300 2,075 

The column of S/4 represents a factor of safety of four as sug- 

gested by DFPA, and thus is a recommended working stress. 

The renuired working stresses for C and D veneors are: (1, peli) 

For extreme fiber in bending 1,875 
Tension in face grain 1,875 

Compression in face grain 1,375 

)n the testing device sai1es breaking on the 18 inch, 16 inch 

or 14 inch radii would be substandard, while those breaking on the 

12 inch radius ould be accectable. Thom samples not breaking on 

the 12 inch radius would be superior. 
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in stressing w33d the time r thiration f tho test. i an im- 

P)rttflt c3ns1dortion, For the purpose rriid va1tiation, our 

t&;t were ret.ainod f3r apprximato1y three socorids, tho saiip1e 

beinL bent one way ni then the other rund c.icco3iv c3rrer8 f 

the testinî device &tartin th the irer radius rii wrkìng toward 

the spr'ìler until f11ure, r the azp1 had ed the 12 inch 

rdiu test. 

The foI1winr actu3. test rea'it'; wero 3btdned on a set of 

'ht str193 1/í Inch thick ith to 12 scarf, using a glue corn- 

rounded for this app1iction! 

)ne hrke on 14 inch rzvJits-rost ' sprIn ìood ullod. 

:)ne broke about one inch frcrn sczìrI n 12 inch P. 

-1ro cracked on oppos5te ie frrn Ut f cirf on 12 Inch R, 

)ne crack,d &out ric nch froc crrf or' 12 inch R on 
revers al, 

Four withstood 12 inch radius bend in both directions. 

o1id control stripe tosted as follows: 

)ne broke on 12 inch radius. 

Two broke on 12 inch radius (one on reversrJ.). 

Five withstood 12 inch bond both directions. 

This test is 9uite typical of results thnt could be obt1ned 

using C rmd P rrade veneer with little e1ection excent olimijuition 

of knots nd knot holes. It is quite easy to zelect strips which will 

pass the 12 inch bond test 100 percent, arid will approach 100 percent 

when scarfed nd glued, Ith the 1ight oxcesive over1p which was 

found desirable in the joint, the joint is stiffer th t roainder 

of the strip. The stiffer joint contributes to breaks t the end of 
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the scarf or outside of the scarf area. 

After a few days use of the Lssting device th tests on the 18 

inch radius and 16 inch radius vere (jscDntjnu3d. ihe only sini- 

ficnt tests wer1: 

1. Failure on 14 inch radius test - substandard. 

2. t'assin 14 inch radius test -- standard. 

3. Passing 12 inch radius test - superior. 

These tests proved the efficiency of the scarfed joint ar its 

adeuuacy for the service reouirwnentc of C and D grade veneers. 

Glues were ccnpounded by our Standards and uality Control 

Departments under the direction of Mr. !1uh Nilcox. This depart- 

ment also conducted soak tests, boil tests, shear tests, bond 

tests, etc. to establish the suitability of the scarfed joints to 

panel construction. 

CUTTI!R STUDIES 

In reviewing the various cutters that might be used for scarf- 

ing veneer, one of the t:rpes which seemed reasonable was the milling 

cutter. i 
450 spIral milling cutter held at 4° angle to the end of 

a sheet of veneer and rotated would simulate a knife drawn from a 

point on the veneer toward the end of the sheet. itli the milling 

cutter revlving rapidly and the end of the veneer sheet drawn 

under it at an angle of 45° and at a comparatively s1w sp:ed, the 

successive cuts of the cutter blades would be toward the end of the 

veneer. Furthermore, with the cutter mounted on a slore of 1 to 12 

and the veneer sheet draÁ1 along a flat backing bar the end of the 
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veneer wuJ be aharr,enod, 'r carfec, ri that 51pe. 

The first tteíT:pt t prove the esibllity of euch a cutter was 

rnre July 1P, 1952, un sra11 ri1lin cutter rtounted on a 

drei in an e1etrc dril]. motor. The drill ntor ; clamped t a 

t . bio trciinecl t rn angIe f about 2 in 12 nd veneer heetc ene 

rrawn under the cutter rt v1ri9us hor1zortû ani. The verter 

theet were nailed between i x 6 boards t hold thei, with the top 

boRrd stepped beck 1emrinp the enti t he scrfe ex roed It was 

oserve tt the end rn11 was r!u1t strong and tht conierb10 

thrust w;s rcu1red to push the veneer through the cut. The veneer 

stock was selected for stra!ght, soft, fine grain. The reaults were 

cuite good. 

PJLIiINARY sc FLK MACIUN 

next, a three inch d1aneter spiral milling cutter was zountc1 

on a suitb1e mandrel hì.ch could be bolted to a ). to 12 incline, 

. ndjacent to a suitable track with a carrie for carryitn; the veneer. 

The cutter was riounted over a brass hacking r over whIch the vener 

projected from the crrtage. !gain the carriage consisted of two 

i X 6 hoards two feet long, hinged togthor o they could oe otened 

ur. to insert the veneer to be sczrfed, tnd with t3oth at two inch 

sflcing top nd bottorc o ; thC sido next to the cutter. The teeth 

consisted of the pointa of shin1e nails rojictin i/. inch. The 

boards vere cimped and hold by hruìd hilo they were pushed past the 

scarfinL; cu.ter. 

The cutter was rotated t 600, 1CIX, 1750, and 3000 revolutions 
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per minute, and at angles of 90°, 70°, 600, 5Q0, 453k 4Q3 and 

350 
to 

the scarf edge. 

At all speeds more damage is done at angles approaching 90° to 

the veneer edge. At 90° the veneer is picked up and completely dis- 

integrated. An angle of 70° results in many damaged corners and 

damage may be continuous from knots, splits, or cross grain. An 

angle of 60° largely eliminates the above damage. At angles below 

450 it was much harder to make a straight scarf. The edge tended to 

curve up to a feather edge, the 450 to 50° range seemed to give the 

most desirable cut. In this range: 

Knots and cross grain - less damage at high speed. 
íavy stock - less dmage at 1ov speed - high speed 

scalps the top of ridges. 

Pulled grain - about the sane at all speeds. 
Torn grain - less at moderate speed. 
Soft wood, spring growth - eaten out worse at high speed. 
Tlard wood, sunirner growth - smoother cut at moderate speed. 
End pull - greater at low speed. 
Splits - not serious if securely held on both sides of split. 

Test5 were also run with two kinds of end mills of small dia- 

meter and at speeds up to 25,000 R.P.. In general much greater care 

was required to keep the stock against the backing bar than with the 

spiral milling cutter. Any high spot would be planed off and the 

area near knots, and cross grain were usually completely torn out. A 

grinding wheel was used in place of the milling cutter and gave very 

good scarfs but a sufficiently open grai.ned stone was not available. 
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Ir any ovmt the pores the tDne filled with resin arid cod 

fiber in which c3nditiDn it burned the veneer. 

The8e tests continued over a Deriod of evera1 months, during 

which tire several three ply panels were de up and tested by our 

ivality Cmtrol Department. 

SC RF FR FULL SZE E 

fter it was substantiated that a satisfactory scarf, splice arid 

panel could be zwìe, the first production scarfing ichine was de- 

si;ried and corutructed. This machine consisted of a light structural 

frame crry.ing two inclinad feed chains with pusher 1us, Fig. 2 to 7. 

The chaina carried tho stock past the cutoff saw, scarfing cutter 

and glue 3preader and out f the nachine here it was turned over and 

laid down by the off bearer. 

After sorne reliminary operation by the author this machine was 

put In production n a two hour per day basis. s it roved its pro- 

ficiency the time ias gradually increased to three shift operation. 

)fter period of three shift operation a further increase of pro- 

duction tias neede:, so a conpietely new double end scarfin machine 

was desined. 

SCRFED VENEER ?.ESS 

'hile it Yri3 pos1ble to tort sanwles and small pieces of scarfed 

veneer in catch setters -nd other available equipiint, full sized 

shets required a pre$s which could press the full width at one time. 

Therefore, concurrently pith tho building of the first production 
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scarfor a full 3zed rres w built, F1g. R, 9, & 10. Th ri'oi$ 

proper coited f top and bDttorn bolsters of 12' x 12" wide 

flange beais connected by ch3nne1 t eìch idc. The channels mane 

four corner posts which exteridod for lego. Layirg on the top of the 

1oer I)olter were twD 3" fire hoses in flattened condition. On 

t3p of the hose3 rested a " x 12" wide plate and above the r1ate 

was welded an " X 8' wide flange bern. By inflating the h3se 

with air the plate carrying the beìm (tha raoring platen) 'va 

raised toward the upper bal3ter. On the moving riaten and beneath 

the upner bolster 'acre iiounted hot p1ate which engaged the scarfed 

joint for joining them. Each hot plate as 3" iide by 66" long. Ifl 

the open position of the res the hot 1ates were bout " part. 

Each plate was heated by to 2000 watt electric heating elements md 

each was individually thorrnostaticilly controlled, Fig. 10. The 

usual range vas 430 ta 550° with the top element held 500 cooler than 

the bottom elernt. 
In operation the hoses were inflated with air at 60 to 0 pounds 

per square inch, which corresponded to 10 to 225 pounds per square 

inch on the stock. The rressure wa tiied with n electronic timer 

which automatically exhausted the air to open the nress in about 

4 seconds. 

The scarfed joints were niaced in juxta-position b;.r hend and ere 

stapled near the e:res with copper staples to hold alignment for 

inserting the sheets into the press, Fig, 11 and 12. L'nridistely at 

the rear of the press was a t.ravo1in saw which could be activated 

to recut the sheets to the desired length. Fig. 13 shows the saw 
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with cover rrirved, while Fig. 10 sh3ws a sheot ro.ady to be cut. Fig. 

3)_4. 3hDws a cut being made and Fig. 15 shows the sheet cut off. It 

will be en that this nichine rec'uirod two stapier5 tnd one o:r- 

ator 3f th press and saw un1t. The "oporat3r' io fod the sheets 

lonc a fence thru powered rolls, nd pact n edge triarnin sa'" 

after which they were autoimaticali'.' stacked, Fig. S. 

To increase the efficiency of pressing the scarfed joints, to e1ii 

inste the staples in the and to reduce the ran power rouire- 

ments, a semi-automatic rnchne ';as developed which will be deceribed 

in greriter detfl. later. 

DESIGN )F PI)D!JCTION SCRFER 

MÁTERIL CHAflACT}RISTICS 

It would be well to consider sorne specific characteristics of 

the veneer to be processed. The veneers come from blocks that have 

been stored In the water for some period of time. The ends of the 

block soak up more water than is transmitted to the interior. There- 

fore, when the block is peeled, the ends still have more moisture. 

'then the veneers are dried rather rapidly (in five to ten minutes) 

in the kiln, a great deal of shrinkage occurs, but due to the unequal 

distribution of moisture the ends are left distorted or wavy. In 

order to make a satisfactory scarf, therefore, the wavy ends must 

be ironed out' or held flat during the scarfing process. 

Another characteristic is the difference in texture of the soft 

spring growth, and dense, hard, summer growth, especially in the 
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coarser growth usually found in the lower t'rade product5 to be 

r,rocessed. 

Another characteristic common to the low grade product was 

knots and the cross-grained areas near them, Figs. 8, 9, 1.3 and JJ. 

This type of wood does not lend itself to low or moderate cutter 

speed. In fact, only high speed cutters of proper tooth shape and 

at light feed rates can "cut" this type of material cleanly. 

Jood is a resilient material, and experience has shown thnt 

enough oresure to assure good, intimate contact is important in 

making glued joints. icessive pressure, especially when accom- 

panied by heat, will permanently crush the wood. The pressures 

usually considered good practice for Douglas fir are in the range 

of 100 to 225 pounds per square inch (3, p. 47-48; 4, p.4; 5, p.7; 

6, p.10). The oress for joining scarfed vereers was desifned to 

be on the high side of this range. 

As the scarfed joint developed for Douglas fir is a slightly 

overlapped joint, this assures that full ressure is exerted on 

the joint for good glue bond in the joining press. ith the joint 

slightly thicker than the sheet thickness, the joint will be under 

considerably greater unit pressure than design pressur , since it 

15 computed for a three inch width. The higher unit preEsure, with 

the heat of the platen, will crush the joint until the platen is in 

contact for its entire width. This is not a cure-ail for carelessly 

assembled joints, but is a practical way of obtaining good glue 

bonded joints when accurately assembled. 

od is a hwidd atmosphere, contains a water nerceritage even 
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when it has just corre fr3m the veneer dryers. hen this wood is 

subjected to the hot platens of the jo!ning press the sioisturo con- 

tent is accompanied b shrinkage which causes small checks or s1its 

notr the edges of the platen (2, p. 30-34). These checks are allow- 

nbie in low grade vcneers but would be considered defects in high 

grade vereers. 

SCARF DESIGN 

Figure 16 shows the scarfed joint as it has been developed. For 

plywood a plain scarf joint is usad with morificttions. The diagram, 

Fig. 16 (n), would indicato that the over and ander bevels are both 

made to a feather edge, and joined exactly with full lap. Fig. 16 

( 13) shows the actual scarf rrrtde h:i the first prothiction machinery. 

Fig. 16 (C) indicates the modified joint as devoloçd before press- 

ing for the later machine . It will be noted that the scrfed sheets 

are not beveled to a feather edge, it being desirable to have a de- 

finite cnd" ou the sheQts for purposes of aligning the lap. In the 

aligning, or registering of the ends they aro actia1l3r rushed .ainst 

stops at the infeed table 3f the joining press. Feather edges are 

not practical for exerting pressure gainst stops. 

Fig. 16 (2) and 16 (C) also show that the sheets ard lapped more 

than the full lap-the thickness is more than the sheet tMckness. 

This over-fall lap is called "overlapping scarf joint". The narrower 

and thicker joint area is subjected to higher unit pressure in the 

press, which is above the crushing strength of Douglas fir, espec- 

ially in the presence f heat. The joint is thercf:re, crushed until 
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it is the thickness 3f the veneer sheet, at which point the pres- 

sure is distributed over the entire platen area, with consequent 

reduction of unit pre;sure be1ov the crushing range. 

with proper positioning of the lap, with slight excess preliminary 

thickness, and control of pressure, temperature, and time, the finish- 

ed joint will be the same thickness as the veneer being joined. The 

joint will be slightly stiffer and more dense than the veneer from 

which it is made, and with available glues the joint approaches 100 

percent efficiency. The fact that the ends are not scarfed to a 

feather edge, but given a quite definite thickness, is hardly dis- 

cernable on finished joints in soft st3ck. On hard stack the square 

end appears as a "thumbnail" groove across the sheet, which is not 

objectionable in the grade. then these joined sheets aro rn.de into 

panels and sanded the joints give the apearance of feather edge 

joints. 

'Jr-, to this point the scarfing of veneers only had been consider- 

ed. Our operations do, however, also include a hardboard plant. ! 

very useful combination panel can be made with plywood interior and 

hardboard faces. since our production size of hardboard is limited 

to about 50 inches by 100 inches, the limiting size of such panels 

was 4 inches by 96 inches. By joining the hardboard by scarfing 

and recutting, any length would be . The veneer scarfer 

should, therefore, also be capable of scarfing hardboard. 

P hardboard scarf differs from a vener scarf inì several parti- 

culars. "Feather edges" are undesirable from an appearance stand- 

point, and are impractical. ny excess of overlap results in a 
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thick undesirable joint. Insufficient lap results in a weak, inef- 

fective glue joint. A variation between a plain scarf and shiplap 

joint has been developed which gives quite satisfactory resalts. 

Fig. 16 (D) is a diagram of a typical 3carfed joint f3r hardboard. 

Hardboard, having been formed at a pressure of ¿300 to 1000 pounds 

per square inch, is not compressible in the scarfed veneer press. 

Excess thickness cannot be allowed and compensated for as in the case 

)f veneers. Feather edges are brittle and riot suitable for pressure 

on the registering stops at the press infeed. Square cut ends can 

be concealed or made less conspicuous in a shiplap joint, or in the 

joint shown which is a practical modification from the shiplap 

joint. Since the hardboard sheets are comparatively flat, in con- 

trast to the vavy nature of many veneur sheets, the squar cut of 

the under beveled sheet end can be pushed in contact with the shoulder 

cut at the end of the over bevel sheet. The joint design in Fig. 16 

(D) is used to mke hoets for overlaying on plywood panels. 

The glue used for joining the scarfed joints is a urea resin 

fortified with melaraine resin (5, p. 13.-15). This glue is applied 

as a liquid and normally allowed to dry at room temperature. Assern- 

bly time can, however, be from within a few minutes up to several 

days with satisfectory results. 

MACHINE TEAKNESSE3 

The action of the milling type cutter at moderate oeeds nat- 

urally pressed the veneer firmly against the backing bar, and was 
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n aid in uiRttenin wavy ends Df the veneer. This action as a 

characteristic w1ilch led to the early adDptin of the spiral milling 

cutter. In rctico the cutter alone vas nt sufficient to flatten 

Dut the sheet ends, s. additionni hold-down means, both S113e type 

.nd rolling types, were tried. Rolling type hold-downs could not 

be mounted close enough ta be effective. The shoe tyr was diffi- 

cuit t' build, and when fitted close enough t be effective, with 

the end actusily part way under the cutter, would, with the slight- 

est additional lift, as from a splinter on top of the veneer, be 

caught by the cutter and destroy-cd. 

Other deficiencies of the milling cutter have been indicated, 

such as scalping out the soft wood at high speed, nd tearing cross 

grain and knots at lov sneed. It was also stated that considerable 

force is required to push the wood past the cutter. This resulted 

in breaking the trailing corner off of the veneer sheets where the 

thrust was greater than the strength of the wood. This difficulty 

increased raoidly as the cutter began to dull. A slightly dull 

cutter would also separate the grain by crushing the soft summer 

growth beneath the hard summer growth. After the cutter had passed, 

the hard growth would spring back leaving a separation between it 

and the crushed soft wood beneath. 

Another variation from a true scarf was caused by wear of the 

backing bar. As this tended to wear most at the end of the veneer 

it oresented a convex surface to the veneer, "ith the cutter f c.r- 

cing the stock against this convex surface the actual cut when 

referred to the veneer was concave. Concave surfaces, of course, 
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made a poor joint. 

Since only one end of a sheet of veneer was scarfed at a time, 

the two ends were seldom parallel. kìen the sheets were joined this 

resulted in an angle along the side. In some cases this might be 

sufficient to leave a void when made into a panel and sized. 

Another deficiency was in the stapling of sheet ends for join- 

ing. Stapling had to be done by a person at each side, Fig. 13, 

who judged by eye the proper overlapping of sheets. -Lt was dìffi- 

cult to obtain identical results from the two persons. It was 

also difficult to prevent some movement as the staples iac to be in 

thin material of the scarf, and the sheets were transported a f uil 

length after stapling, Fig. 14. (The succeeding joint was stapled 

while the preceding one was in the press). 

PRÂCTICL D7SIGN CONSIDERATIONS - 3CARFEI 

A general form of machine similar to a double end tenoner seemed 

a nractical approach to double end scarfing of vener sheets. The 

multiplo processing often performed on ¿ double end tenoner is re- 

quired. First, each end had to be trimmed to true up irregularities 

or out-of-square sheets. Second, they had to be scarfed, one end 

with an over bevel, and one with an under he1, and third, they 

should have glue applied to the scarfed surfaces. 

The top and bottom gripping chains of the double end tenoner 

seemed desirable. th the heavy thrust of the cutter opposing the 

feed it was found necessary to drive the top chain as well as the 

bottom one. This is not usual in the double end tenoner. It was 
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1S3 found rcessary to rive the chains with pusher 1t.gs on the 

in1ead section at s11t1y less 8peed then the gripping ch.ns. 

The gripping chains f1atterd out the wavy sheet starting from the 

front, causing a s1!t backward relative rnovennt of the trailing 

edge, Fig. 5, ith lugs traveling at the same sDeed as the gri 

ping chains they were pushed into the sheet enough to damage the edge. 

The eroduction rate of the scarfing rnachir depnds or. the speed 

of the feed chains, and the spacinr between oheetse The spacing 

between sheets is deterrtLrd by the spacing of lugs on the infeed 

chains. The first production scarfer was made to take 62 inch wide 

sheets, FIg. 9. The production on the machine averaged 130 to 5 

percent, 50 inch wide stock and less than 5 percent, 62 inch wide 

stock. The £reater lug spacing, therefore, efective1y reduced the 

production rate on the major production item. It was further ob-. 

served that 62 inch wide stock was beyond the capacity of the aver- 

ago operator to handle conveniently. He could not fill each space 

on the feed chains, ard splits and other damage from handling in- 

crease. It was therefore determined that the 1us of the feed chains 

should be spaced for the major prouctiDn size, ai that wider stock 

would be produced by processir narrow stock (e.g.,-32 inch wide) to 

be subsequently edge-joined on a tape machine. 

The original soarfer was made with a single-feed speed. There 

is a groat difference between the feed speeds that will give a sat- 

isfactory scarf on different batches of stock. Fine soft grain wood 

with little defect can be scarfed at much higher feed rates than 

coarse hard grain wood, aith numerous knots, cross grain, and other 
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dsfects. J. vriab1e speed drive cold be used to advantage to 

rraintain the greatest production rate. Ps the cutter begins to dull, 

a satisfactory scarf cari still be obtained t reduced speed until 

e. sharp cutter cn be intlled. 

MAJOR CRIT}RIr 

In designing a production scarfer It was asawned that. the imach- 

Inc should: 

1. Effectively flatten the ends of veneer sheets durin 

scarfing. 

2. ake a uniform scarf on soft and hard wood, with minimum 

vari.at on. 

3. Causo a minimum of darage at splits, knots, and cross grain. 

4. iroce5s both ends of a veneer sheet at the sane time. 

5. Have the general form of a double end tenoner, with re- 

cuired variations. 

6. 3e designed to process nominsi 43 inch wide stock. 

7. dave variable feed eeod. 

. Scarf both veneers and hardboard. 

9. Be easily adjusted, with minimum adjustcient for thickness. 

L1. 13e easily cleared from jam-ups, etc. 

11. )rranged for waste removal by 'low pipe system. 

SCARFR DESIG 

A diagram of the general assembly of the scarfing machine Is 

shown ini Fig. 17, l arMI 19. The legs were made of 5 x 5 inch wide 
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±litige bearne The croes girta which surportod the t.ticnary aide 

an: i:vab1e aide are R x 6; inch wide fln beair. The rnin 

1oer chain czìrriithg beris re x inch wide flanpe exr nd the 

upper c!a1n carrying bes re 4 x 4 inch wide flange hearna. The 

uper chaIn carrcs tire hino ximted ao they can be uick1y raised 

clear in case 3f Jam-us. They are alao spring 1oded so no djtist-. 

ment is reuired for differeit th.c1cnoss of stock. The hinge roints 

are nearly on the levol of the veneer and as fr away as practical 

to miniïze the rc efL'ect on the 1iniient of the chtn 'ith the 

too1 for different thicknesses. The movable side of the machine 

can be adjusted for stoci lengths from less than four feet to over 

eleven feet, the adust!rent beir power operated. 

The wide flange bair used in the transoort system were selected 

to facilitate carrying the chains and mounting the bearings for the 

various shafts. all hearing pillow blocks and flanged bearings 

were used throughout. The infoed chains consisted of 122 links of 

one inch pitch roller chain, ith tïo pusher lags spaced at fifty- 

six inches, tnd rari on 16 tooth sprockets. The chains run in "chain- 

races" which 1ave sides higher than the chain hei't so only the 

pusher lugs dll transpoit the venar 

The lower tractor chain is an extended nitch roller chain of one 

and one-half inch pitch with large rollrrs and with a single wing 

attachment on ech link. The chain is standard Link Belt 1265 exce . t 

the wing attachments are assembled with two on the right side and two 

on the left side and the idnga are assembled tard the center of the 

chain. The tractor chain rune on 11 tooth sprockets and the tal]. 
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r3ckct is !untod n the head sh:ft f tht 1nfed cain and drives 

i_t, It. '&lli bc nzted that e1ov'n teeth n the tractr chain tt one 

ar1 ozie-h&lf irs advances the cha1r cixten ìrid one-half inche3 

per revo1utin of th sçrocket, while the one i;.ch pitch iifeod 

chain on a dxteen tooth prockt advnce3 dxte3n i-iches. The 

tractor chain exterzis above it chin-1in9r, t transport the veneer. 

The Lifee chain rune on rio 3.do of the veb of the 8 X 8 irici i'iido 

r1nge boaia, and the tractor chain r.inz on the other dde. The chdn 

arxì oprockets riri thru oloth in the f1ane the beam with the 

pilìov block tringd being counted on the under side of the flange 

outoide of the slots. 

The top tractor chain is Link aolt 1260, which i fl extended 

pitch ro1er chain of one snd one-half inch pitch with wt.andard size 

rollere Á.ltrnate links of this chaira have 3/16 x 1 x 2 7,'E inch 

long ectioxs of flat bar ie1ded to the liri1 on which are mounted 

i X i X 2 7/8 inch rubber blocks. The rubber blocks give reiience 
to the tractor chain, and does not rìrk the dtock. The top tractor 

chain is por driven in syncronism tdth the bottom tractor chain. 

s the vence:' s:eet enter3 the tractor chain the ends pase by 

trim oaws to true and square cut koth ends. Jriginaiiy a two winged 

hogging Fad, one inch wide, ias znoiintei between each saw and motor 

on the saw axbor to reduce the trim to suitable size for dis- 

posai by the blow pipe system. The hogging heads, however, created 

too much fari action or windag, which tended to thro aste out of 

the control of the blow pipe systems. The hogging ;e'e re- 

and curved stationary shoes ìere ounted from the machine 
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fri t dirct the trim tnt tie b1ov pipe3. The curve xf thøa 

i sharp arìouh to cau5e freuont hra in the trr. This 

hu orated qui sati.t-ìctoriìy. 

Th c1eÍtcioncje of the pire1. millth,g cutter led t ¡ì reviow 

of cuttrs vñic ;iit e used roi' scarftn, rind 'thich ri!ght c- 

cxne the probieas oncrwtered ';1th t'ii cuter. A head arranenent 

wa envisioned cniit!rig f three concontrc rings. The outer rit 

Y?u.ld be ahold d3wfl tD flatten out the wavy edge, the contar ring 

uld be a nrrw shell end mill with suitable teeth nd rev3lv.r1g 

et high 3pead, an-i the imide ring would b another hold down t 

hold thr veneor flt inside of the cutter. The Dutside rir eLays 

rernain9 flat above the brac1n bar. The shell rri1 cuttr ¡nd the 

inziid ring are slDped cn the scerf ng1e. The he11 rd1l wa aleo 

inclined 1ightly at iht ng].es t the &carf to provid? "hoe))' 

relief for to teeth returning icrs t-e crf. 

In the origina:I. design t}x outside rings ere actually ring3 

with eased infeed odes, hacked by bll bearing thrust boarinc nd 

çower driven. 

&perience proved tht lt wa not nocesîry to drive the out- 

side rin1s :and thus removed a greet cmp1icatior of the oyei. In 

fact, sector of' z ring, or a ho-e vith a rector cut out to fit 

iroun: the cutter í43x'ked quite tisfìctDrUy. 

The original cutters ;:re m.de 5 inches in dizìrieter, the size 

beine 1areiy influonced b; the outside H.ngs. The cutters hd 12 

carbide teeth ari ere driven t 7200 revclutions per rïn.ute by 

t.Liir belt.s from 5 horsepower 3600 R irotors. Some of the one 
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inch wide belts ran for more than a year of two shift operation. 

The cutters were carried in ball bearing ouills ith oil aist 

lubrication. Standard ball bearings wore used with brass or phono- 

lic cages. In several years operation only two bearings failed, 

and in both instances the oil mist line had been broken. 

The 5 inch cutters and hold down systems, as designed, oper- 

ated quite satisfactorily, but the arrangement of adjustments were 

quite awkward, since the motors were mounted an separate stationary 

plates. In this design there was only slight adjustnEnt of the 

scarf angle, and an up and dawn adjustment of t cutter possible. 

Ith the possibility of reducing the outside hold-down to a 

shoe, and desiring a moro floxibie range f adjustnnt, a new 

direct drive scarfer head was dosined. This cutter was made 11 1/8 

inch in diameter, which corresponds to a cutter soeed in excess of 

10,000 feet er ninute when direct driven br a two-pole motor with 

60 cycles alternating current. At this surface speed of the cutter, 

individual fibers of wood are cut off and a smother cut is possible 

than at lower sneeds. There is much less damage at cross grain, 

knots and splits in the veneer. The force required to push the wood 

into the cutter is also lessened so splits at the trailing edge of 

sheets is reduced. The tooth shape uvas designed for a carbide cutter 

cutting wood, with a sharp hook to the inside of the cutter, and 8 

degree heel relief. The tooth shape is also satisfactory for scarf- 

ing or shiplapping hardboard. 

A 1/4 inch scale section of this cutter is shown in Fig. 20, 

with its mount and adjusting means. The outside ring" is reduced 
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t.: & shoe with circular cut,-out for the cutter. This 8hoe is sur- 

ported by side plates in which the head i also pivcted. The shoe 

Is not djustabie, but is snring loaded with tw die springs (D3) at 

each end. The die springs were selected sa the tension is sufficient 

for flattening one-tenth inch veneer, nd three sixteenths inch 

veneer, the spring rate giving the proper tension due to increased 

com-ression. To adjustment of the shoe is reqiired when changing 

thickness of veneer. 

The cutter head with its driving motor, end the inside hold- 

down are nounted on a carriage with "Ve wa so they iay be adjusted 

in and out by hand ee1. The carriage is pivot-mounted between 

side plates with a vertical screw IDi' adjusting the scarf angle. The 

angle and In-and-out movement move tF cutter and inside hold-down as 

a unit. 

The cutter head with its drive motor are mounted on a vertic1 

carriage with V-ways which are pivot mounted to vertical channels 

on the horizontal carriages. The pivot points are nearly in line 

with the cutter, and are used for adjusting heel relief ai' the cut- 

ter. The pivot niate is held near the top by countersunk bolts 

extending thru slots in the channel which allows about two degrees 

of rotation for heel. relief. The actual heel relief is :uite smell, 

being eerhaps, one-fourth degree. 

The verticrl carriage is rounted in V" ways for verticel adjust- 

ment of the cutter, arri for raising the head for chaning cutters. 

The Inside hold-down is a "toadstool" or "umbrella" shape vIth 
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the te .xtiv1ing thruh bronze bu3hing ... i tib 'vessd into 

th? hor1zont1 crrie. The stem ii de.tgned . wtiori 

to be eonrctd vith t blow pipe syte tor remov1 of sawduzt. 

Cr% the bt f the steir, a c11tr is fitted which hs Bçring 

packets wits die sprin resing ori « bili. berring thrust be.ring 

to exert a dnwari thrust on the veneer at the rlìr of the toadstool. 

Since the in'3ide hold-doir operates on the scarf surfoe, and this 

surfce is litt].., offeoted by thiknes of veneer, or hardboard, no 

jutient for thickness is reouired. 

The entire scarfing ssethly is quite easily set to precise 

scsrf reqiñrerents snd requires very little adjuatrtent. Nc adust 

nent need Se r1e in scarfing ore-tecth, one-eighth and three- 

sixteenth veners. Due to a stoç cut in hard'oaord scarfing the ovor 

citting head rmst be sjutod for each thickness, but not tho under 

cutting head. 

clue is applied to both the over .nd the under scarf bevel. The 

glue is applied by glue rolls which are power driven, but not exactly 

in nicronisn with th3 sheet speed. In order to control the glue 

film thiøcnecz, doctor ro.is are fitted n the glue ro1l. The :C- 

tor rolls ro urged toward the E;prendor roU br spring pressure, hr'.t 

are proventel fron touching it by a ston end adjusting screas. .lth 

this arrtnge2ant a grain of sawdust, ox' s:1inter can os bet.een 

the rolls, ooening then .. mocontarily without thrnae, clos!.n the r-SUs 

again to the setting of the stop screw. The surface speed of the 

doctor roll is one-fourth to one-eighth .f the spplicatnr $pcod, and 

th apçlcator :coll i grooved or knurled, both fsctor aidIng :o keep 
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the xitored glue fiL: n the applicator until applied to the scarf- 

ed surfce. )n the under bevel the bottom rim of the applicator 

rolliuns in a pn of glue frDm which it picks uo an excess, to be 

metered b; the doctor roll, &id apnlied. to the scarf. For the ovr 
bevel the glue is picked up by the rim of a disk, attached to the 

applicator roll. This disk lifts the glue to a scraper angle, which 

conveys the glue to the groove between the doctor and applicator 

roll. ïxcess glue drains back to the glue pan. 

An attempt was made to stack the processed sheets as they were 

discharged from the scarfing machine. Arms wore made to travel out 

with the sheet at the sarre speed as the sheet, to carry it out over 

a pallet for stacking. fter the sheet was clear of the machine the 

arms retracted rapidly to drop the sheet on the pallet. 

The operttion of this system was quite erratic. Sorne of the 

sheets would be pulled back toward the machine by the retracting 

arms and soon one would lie with curled ede higher than the carry- 

Ing arms. The next thrust of the arms would go through the curled 

sheet stopping further functioning of the stacking systeiì. 

ctua1ly the stacking of the sheets should be quite accurately 

done to have thorn aligned for the joining operation of the scarfed 

veneer press. This stacking is quite easily accornulishod manually, 

but due to the fragile and variable material, defects of splits, 
knots, curled sheets, bulged and wavy areas, etc. is difficult to 

accomplish automatically. The original stacking systera was aban- 

doned, and the sheets are stacked by hand, the off-bearer also 

sorting out split sheets, those too far out of square to be machined 
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full width, ar1 other defective stock. 

VEN ER J)INING EUIPt2NT 

An overall diagram of the joining equipment is shown in Fig. 21 

( A). At the left if shown e stack of scarfed veneer sheets on a 

hoist. In front of the hoist is the apron and end registering equip- 

nient, while on the left side of the apron is a straight edge to aid 

j_n koepin the stock straight as it goes thru. the machine. (Fig. 23 

is an enlarged detail of the apron and registering mechanism. ) The 

next major piece of e:uiinment is the joining press, designated (35) 

in Fig. 21 (a). Behind the press is seen the roar air clps of the 

tran8port system. Next is the cut-off saw designated (66) and the 

limit switch (67), which controls the len.,th of cut. fter the 

sheet is cut-off it is carried forward and crowded to the side by 

slewed ra.1s, (6g). Thile the right side is trimid by saw (70) as 

it is being rrorelled to the outfeed load. 

In operation the trailing end of a sheet in the press is in the 

position shown in Fig. 22 and 23 (A). This requires the apron assexn- 

bly to be near the press for short stock far from it for long 

stock. As the leading end of each sheet is drawn to the center of 

the press for joining, the trailing end is pulled across tables (24) 

Just past sten (2e) on the ixffeed table. Stops (27) are then ro- 

tated down to the oosition of Fig. 23 (Â). The distance between 

stcps (27) and steps is measured over1a, they are both mounted on 

side r1ates (1 
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Errors in ceritoring the registered sheets in the oress are not 

seif-comnensating, but become progressively 'reater. motor (13) 

is, therefore, mointed on the apron to adjust it automatically when- 

over adjustrrent i renuired. If the tra1ing end of the shet fúis 

to fall over the step, then descending stop (27) will nt make full 

rotation to depress iimi.t switch (7) and motor (13) will reverse 

the apron until the limit switch IS donressed. If the sheet end is 

more than 3/4 inch st the step it will wiss limit s;vitch (56), rind 

will cause te motor to ¡nove the apron to?Itrd the rress. This auto- 

matic adustrnt is interlocked electricaily to only be effective 

while the carriage is operating in the reverse direction, ar is 

thus 1imted to a sml1 adjustment. Greater adjustment of the apron 

cari be made the operator who has push-buttons overriding the auto- 

matic control. 

TRANSPORT SYSTEt 

Sheets are transorted from the registering position to the 

pressing rosition by a carriage which extends thru the rzesz. The 

carriage consists of cross girta (43) ari (44) which are connected 

by pipes (45), and run on hoels (55), inside side channeì. Cross 

girt (43) carries air rams (46) which grip the joined sheet back of 

the press. These air grips maintain the register of sheets as they 

are drawn to the eress. Grips (52) being several inches back of the 

loading end of the following sheet, allows the joint to be centered 

under the nress platen. Forward travel of the carriage is stoped 
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by a limit switch located on the reis, and reverse travel limit 

switch (61) niounted on the arron. Clamps (46) also push the leading 

end of the joined sheet past the cut-off saw to contact limit switch 

(67), which also stops motor (59), ar causes cut-off saw (66) to 

cut the sheet f f. t the conclusion of this cut, motor (59) again 

starts to cDi!)lete the carriage cycle t.) the ;rres.. 

i. section of the press is shovn in Fig. 25. Tho top bolstcr 

consisti of a 12 inch by 12 inch ide flange beam, below hich are 

two 3: inch fire hoses in flattened condition, The fire hoses are 

between the top bolster srid moving platen. The r:ving platen con- 

sists of an inch by E inch ivide flange beam with a one-half inch 

steel plate 12 inches wïde on top to carry the fire hoses. Five 

sets of three-eihts inch steel rlate webs at right angles to the 

beam stiffen the beam and olato assembly. The bottom bolster con- 

sists of n inch by 12 inch vide flange beair. The top FM bottom 

bolsters are 79 inches long, ar re connected by one-half by 6 

inch f1it steel bar at each corner, leaving a clear opening 7 inches 

wide for veneer. 

!3etween the bottom bolster arid the moving platen are the two 

hot platos. The hot plates are insulated from the press structure 

b: one-half inch thiciz transit sheets a shown. 

The hot plates are laminated from I piece inch by 3 inch 

back 1ate, and 3. piece 5/8 inch by 3 inch face plato, with mifled 

grooves to receive 2200 watt electric heating elements beteen. The 
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plates are seciired together b: blind machine screws from the back. 

In the original design the h3t niates were made of copper bars 

with a 20 gauge stainless steel channel fitted to the work face. 

'articles of knots fnllin from the veneer, and being oresed with 

lt would make dents or dlmples" in the work faces so tiey would 

have to be renlaced at intervals. 

It .as thDught that the cooper was necess.rv to carry the heat 

from the electric heìting elements. In fact, we had found in other 

appllctions that a lack of continuous good contact vith the heating 

element would result in hot spots snd burn-out of the electric ele- 

riente. Our present hot plates are made of solid steel bars with the 

electric heating elements bedded with a heat transfer cement, in the 

milled slots. The steel brs rsit the "dimplin b; knot fracments. 

flue to the expansion of the hot plates they cannot be bolted 

solidly to the press frarìe. They are secured by tight bolts at the 

center of their length, and b spring loaded bolts through slotted 

holes at other noints, all bolts threaded into blind tapped holes 

in the 'ack of the bars. 

A two inch air cylinder through a bell crank system holds the 

moving laten in the elevated position with the hoses deflated. 

The use of inflatable hoses for pressure elements is not new 

(3, 
p. 3_39) The area of contact of such an element is the flat- 

tened sides of the restrained hose. The effective area, thus, 

decreases as it pushes the moving niaten down. In this application 

the contact area of each hose varios with the thickness of the stock 

being treated, being approximately 3. Inches with 3/16 stock. 
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$ixtv pounds air Pressure 3fl the hoses will aprly a pressure of 

approximately 220 potmds oer square inch on 3'16 inch stock 50 inches 

wide. 

In the operation of the joining system it is desirable that the 

press should rsmain closed cm the joint until the following sheet 

cn be 1igned th register and gripped by the transport carriage. 

This requires the press t be closed during the reverse travel f 

the carriage, which is about seven seconds. It has been :ßntioned 

that the orevius rress operated on a four second cycle with temper- 

ature cf the hot ':'lates of 450 to 500° F. ith the 1on.er time 

available in this press the hot plates were operated at 300 to 300e 

F, The lower teiperature materially reduced the shrinkage checks 

along the edges Df the hot plates. 

PRES INF&D A )UTFiED TABLE$ 

Extending between the apron and the rress re "T" bars (62), 

to support the trailing end of the joined sheet. These T-bars run 

through slots in the lower press bolster and into pipes which form 

a similar table between the press and the cut-off saw. Slots In 

the apron end of the T-bars match slots in an angle on the back of 

the apron. hen running narrow sheets the outside T-bars are lifted 

out 3f their slots and slid inside the ri,es out of the way. 

CUT-OFF SA: 

p. swing cli7oer wss used for sevraJ. years for recutting sheets 

tO length, with tisfactDry results. It was very fast, requirift; a 
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very short stop for the tran$p3rt ator (59) Hoiever, vd.th the 

adcUtian Df the 1;re diauter cutter heads On the scarier, herd- 

board was ar?ded t3 the items to be procesEed, The clipper wa not 

adequate for harclboax'd so a travi1ng saw was ìnsto.11ed to re!1ce 

its The aw aseb1y slides on :rs b3neath th table with the saw 

blade proectin: thru a 1ot above t.tc table. A throat board cflr- 

ned ori air cy1irider, descex1s fron above to hold t,he sheet while 

it Is hin sawed. J slrdlar aw setup was used on the orig1n1 

procesthg arrarxgeent, except that the s: as 1oc;ted c1ser t 

the ress, end, the throat board was foot erìted. 

The limit switch (67) Is adiutabie er a aide rance of 

s 

OPERÍTION OF VENEER SCR?IR 

Prior to operation of the veneer scarfer the iachine must be 

"et-ur for the rarticuir run. The cut-off require no adjust- 

ment. The scarfer heads require adjutLnt only when changing from 

vonoor to hardboard The glue spreaders are removed for cleaning, 

and !uust be oet for the iidth oC scarf to be 1roduced. Tte movable 

side of the machtne i set to accommodate the length of stock ta be 

run. The novable olde is electric iotor driven for adjusting to 

length. The variable speed feed iiotor is manually odjusted far feed 

speed arpropriate to the stock to he rari. 

The operator la y s veneer sheets singly on the infeed tb1e, one 

sheet betïeen each set of lags of the infeed chains Ps the lags 

of the in.feed chains push the sheet into the machine t e tractor 
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chin grip t sheet anul rry it t rï 3.M8 at each end, ;as 

the over and under scarfer heads, past the glue spreaders arìd dis- 

charge t.he sìeet t the off-bearer who stacks it. The operation 

roquirez two mon, but the production rate is iauch higher than .he 

re1iinary r.achine. The ;roduction rato of th scarIer is also 

much h1;hcr than the joinin arid processing machifle. 

OPEFÄTIOr OF VE J)IING AD PC;SING '.TAC}iIE 

of: 

The ttset_up?i of vonoer joining aM procesoing iachinc consiots 

1 Setting the infeed table for length of stock. 

2. Âduting the end registering stops br length of scorf. 

These stops must be adjusted ithen changing thickness of s tock onlr. 

3. Adj ustnnt of hot plate thermostats if required. 

4. Idjust the press timer 12 recufred. 

5. Adjustment of reducing valve on air to press pressure hoses 

if required. 

6. djust limit switch controlling recut length desired. 

7. Adjust side trim saw to desired width. 

In operation, a package of scarfed veneer sheets frm the veneer 

scarfer is positioned in front of the infeed apron of the joining 

machine on a hoist. The operator stands at the rear of the package 

of sheets, where he can push a sheet from the top of the package 

against the aligning atDpa as required. ;'5 thO operator urges the 

sheet forward against the stops with one hand at each edge, he can 

feel when the loading end is in contact with the registering stops 



at eacn sido. By ze f a zd.rrr inted a fw inches above the 

rgiterirg St3p fli tilt3d at 45 he can se te alignment 

3í the scarfed onds in juxta-k)ition. Ihe the .1ignrierìt i& 

correct the perat3r epresu a foot. sdtch ;hich operates a 

S3lef101d air valve t3 close the air c1aap on tho carriage. jì:i 

3tior operat.ns r.re aut:rLatic, and are 3lectricdly and pneu- 

matically interlocked. The carriage clamps can be set only if the 

carriage e1rnps operate a pressure $witch tz move the carriage to 

the press, but only ii the res Diaten is raised. ¡ ii.nit swltcth 

at the press $tops forward trave]. of the carriage, and initiates 

c1osirú ol: the prese. I preLsure switch on the pre:s air line 

tripe chut the solenoid valve on the carriage ir clanps, assuring 

that the press is closed before the c1aps are rolcased. Dec1ir 

of air on the carriage air clanLps reverses the cairiage reed motor. 

!ctuation of limit switch (67), by he forward traveling sheet, 

stops the carriage ¡not.or, and activates the cut-orf sa'ï drive motor 

to cut off ihe sheet. Alternate cuts of the cut-off saw are made 

from rir'ht to left, and i&ft to ridtit. 

tr the sheet i cut off by the cut-off sav it is 'ope1led 

forward and urged to tiic left by slewed 'olis (6e), til the left 

edge is in contact with side chainel (69). ith the left edße of 

the sheet sliding along side channel (69), forard iotion is main- 

tamed to propel the sheet past right edge triiiming saw (70), and 

onto a stack of shots at the nd of the machire. 
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