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SUMMARY

Finger jointing is the most reasonable and best method to joint
wood together preferably in u lengthwise direction. It leads to an im-
provement in quality of the wood and the products manufactured thereof.

Wood if better utilized and can Lecome an engineered materinal,

Today's most commonly ured cizes of fingers in the woodworking
industry range Letween ZOmm (1 1/4") and 7 mm (S/16").

fefore anv investinent is made in finfler jointine machinery suffinient

teetine of wapa mRould he nndartaken, asperially when relatively unknown species sre

Purthermore certuain provisicas will ha e to be made depen-

di1ng on the machinery and materic) to be ured.

to ke ured,

l/ “he views and opinions expressed in this paper are those of tha author and
do nol necessarily reflect the views of the sscretariat of UNIDO. This document
hags been reproduced without formal editing.
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An far ne the inveeiment is concerred the technical and financial
efforte must stay within & reaconable relstion to the improvement of the

product and should ~nly te curried nut ac far as necensary.

"oday's machine induntry o fer: rample and standard equipment as
well o5 remi and fully auvtomatis  enuinment, The various
Cinger joimting linen sre bagical ;ydes1gred erther to work short ctock or

long rtock.

Considering mrre or less surtcmatically operating equipment there

sre two bazic :ystemi.

“n o trancfer-cyctem the various operations take place at different
locations while the work piecer are conveyed in cr rcwise and longitudinal

direction

In e straight tnrough cystem the btoard i: moved enly in a longitu-
dinel direction and *he esrent:sl aad mrin operation. are executed while

the boarde remain in a fixed positicn.

Conec ideration should be given to the question if a particular finger
jointing »lant thought of can be adequately und appropriately operated and

serviced.

Finger joimting of wood deserves morc large scale application than ia

precently the case,
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Fisger Jolating of shert stock
= stockwise (see Fig. 2)

8) Shepor vith cuteff sew

) Shaper without sielf sov
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2.1 Finger Joisting of shert stock
= stockwios (00 Fig. 3)
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2.2 Fisger Jointing of long steck
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5.3 Fiager joilt:q of lelg stock
= stockwise (see fFig, 7
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34 Fiser Jolnting of long stock
-):lnlc pieces (see Fig. 8)
8) cae shaping mechine b- 6
5) two shaping mechises V-6 - W

% Folly wtomtic essemly line
= straight threwgh syste

W1 Finger joiating of long stook
- single pleces (see Fig. 9)
8) vithout pre=joiniing 3
b) vith pre=jeinting b~




Yorious Finger Jointing Lines
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INTRODUDCZCT LI ON

1.

2.

What ic a finger

1 The finger jointe which ere used in todav's woodworking in-
dustry probably originat~ from the long-scarf-joint. If one 'folds"
8 long ccarf ceversl times a8 number of fingers would be obtained.
Depending how often the long-scarf is foided the fingers received

have a certain size and Aare more or less pnumerous.

2 It seems that fingerjointing ic the most reasonable and best

method to joint wond together preferably in a lengthwise direction.

Advantage of fingerjointing

3 Finger jointing of wood means an improvement in quality of the
wuod and the products menufactured thereof. Wood is better utilised
and finally can become an engineered materisl, Thus the aim is to
overcome the malformations and imperfections of nature in respect to
the properties of wood and the goal will be to produce more wood -3
on engineered material with predetermined properties.

b In the phase of fingeriocinting one tries to modify the euitabi-
lity of wood in order to achieve better applicetions.

5 Especially when fingerjointing wood a certain degree of homo-
genizetion is achieved. This means a technical! gein, because fin-
gerjointed wood for example can be better than solid wood of the
eeme size. The more pieces are jointed together the more homogeni -
zation takes plece. The variabilities are reduced and an interaal
compencation occures. It is obvious that thie homogenization finde

its yltimate application in the laminated Leanm.

6 On the other hand it should be pointed out thet any improvemeat
in quality is tied with higher cost.

Application of lingerjointed wood

7 The following producte sre typicsl applications of fingerjointed
wood:
wincdows and window frames, doorr and frames, boards for wall panelling,
etrips, boardec and solid beams for conrctruction purposes, conversion of

random lengtn stock into c»1id given length, iaminated beams for large-
span buildinga.
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Tig. '  Shape and sise of fingers (full sige)




18 - In general it would be hard to state what size cuits what appli-
cation bert, There seems, hnowever, to be & certain advantage when us-
ing mini fingers, becouse of a rather high initial strength of the
Joint immediately after pressing due to high pressure which can be
applied when using this size of !ingers. It is assumed that some kind

of interlocking takes place :in this cace.

19  In many casec where one can tuke sdvantage of this effect the
wood just jointed together can be mechined ¢r otherwite handled be-

fore the glue has cured. By the wav: s mini finger joint has a nice

appearence.




ITI ASPECTS FOR THE USE ow FINGERJOINTING

1. Technicsal aspects

20 The moisture contents of two Pleces of woog to be jointed to-
gether should pot differ too much, The moisture contents haye
to be in the neighbourhood of 1 . 12 ¥ based on Ovens dry wood,

21 Furtnermore the moisture content:: of the Joint shoulg be the
&ame one as coulq be expacteq on the place of installment, If pos-

sible the two wood endz to pe Jointed together should have a similay
structure(grain pattern!,

22 In some casés drying of woog ¢ 3n be accompanied by problems
tince some Species especially of tropical wood show & particular pe-
haviour during the drying process: once the outer surface has logt
its moisture, the curface acts like a shield op capsule, thus con.
Plicating further drying.

23 The machinability deserves close observation, Some species nay
be machined with poor results, Especially machining of certain harg
woods may result ip rapid dwilling of the tool ang make their use:
uneconomical. Op the other hapg wood with low density or fast growing
wood might create Problems during machining or subsequent Operations,

24k The 8luing of a finger joint i Performed with varioys types of
glue dcpending on  the application of the product.

25 PVA glue is the most common one used for Products being in-
stalled in dry Surroundings, Mc lified PVA g8lue can be used for pro-

ducts in moist or damp surroundings, wvhereas resorcinol and ures
resins are water resistant Blues.

26 Most con? ferous wood ig eany to glue and al} previously men-
tioned types of glue would be épplicatle. The situation can be air-

27  Some species contain substances complicating the 8luing or
rather resulting in lower Strength of the Joint than coulq normally
be expected. Sometimes different types of glue which are not common-

ly used may improve gluing res:ults-(e.g. epoxy resgings',

28 It wouls be advisable to carry out suffj




)

29 The curing of *he glue of the fingerjo.nted wood normally
takes place at rocm temperature, i.e. at les:t temperatures above
20 centigrade (700 ). The period in which the giue can te con-
sidered aured depends on the surroun.iing temperature. The higher

m

the temperature the faster the giu curer. To give vn example:
surrounding temgersture 20 centigrsde \700 ¥) . curing time 15
hours; surrounding temperature “C centigrade (1207 ¥, - curing
time S hours; :urrounding terperature 70 centigrice 1607 F) -

curing time 2 hours.

%0 Tf for s=ome reancn a {szster curing than that corresponding to room
temperature is deiired, the finger jointed wnod carn be stored in

a8 drier,

21 Another porcibility would be to heast up the two ends of wood
immediately before jointing to a temperature of approx. 80 centi-
grade (130° ¥,

32 Radio frequencyv, ul1s0 a mean »f curing & tinger joint in a
very short perioi of time,chould only be uczed if large «cale in-
dustrial productisn makes this esrential,

1z A precond:ition for the use of radio frequency i: the possi-
bility ot goond service and the aveilaiility of .peciaiists.

When these tonditions carnro* be met ~re should refrain

from usiag high frequency,

Economic aspectr

3 Ar ususl technical and financ’al cons:derations must stay within a
reasonable relaticn to the improverent of the product. Furthermore

the improvement of the materiai should only be carried out as far
as necessary. It wouid be of importance to consider all facts and i

conditions as described under cnapter 71 1,

35 Another ngue:ction 1- whetner the egiipnent whicok g to

be installed can v tnerated and sepvicoad adeq itely, How good is

the most sodlern and =oniict.etted production line if a‘ter the first

brecakdown o rne will nhe nble to get it back .nto operation again.

26 Thi:: ntatemsnt dne: not nece: rnrpi1ly menn Lhat ~ne should se-

lect the roct simplie or primitive in:teliztion. Simpie and primitive

does not necesssrily mean economicena’
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37 Production equipment should be selected to be heavy enough
to handle the stock to be Jointed together. As tar ag the produc-
tion rate of ar instellation is concerned it should be considered
to atay within controllable limits, Tt obviously seema better to
stey on two lege inatead of staggering on one big leg.




TRIC CHARACTEFISTIC QPPAA/ILNS Tu Frunwik A _FINGER JOINT
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48  The otk te be ur~3d rarn t> te iried to a moisture content of

approx. 10 - A2 Lon beue v baci

23 Ths next oneralion will w to .ree Lhe beards from defects like
Krots, are.s ot croce sral~y werped anc fwisted boards have to be cut
dovn tn soaller lar s ks, Kopecinily the ends of the boarde which are
to be jointed towziter hare to e clerrad of cplits and knots. The

1ntter for inetn.ecs in aardocore for the nroduction ¢ laninated beans.

<

Lg Charire bt civoesn oL tino end of the hosrd ig cither per-
forwed by travelling Luo” o= foawellirg sork pliece. In any case 2 firm

hold of the wood is estential., Vihratien of the work piece results in

an imprecisze finger shape as woil as in reduced tool Jife.

i1 Long fingers :Youid te presliotice prior to chaping the finger.
Tt nleo sccms invcoriont kooe the twe boerd enur to be shaped be se-
curely referenced to c¢2: other to sveid subsequen! off-set of the

finger joint.

42 Cilue is eithes Anplicd ou nno or both sides of the finger shaped
work rieces. In come cuser glue apnlicstion on both sides is ®» mandatory

regulaticn.

42 Mually glue is applied by a die which matches the exact shape of
the fingers, by menus ¢! a profiled reller or bty a rotating bruch. In
case of long and chort fingers the method of die or profiled rollers has
proven to be the mogt coumon one, whorens a brush seesas to do a better
job 61 rini mnd micre fingerr. The kind of glue used for a finger join-

ting process also way influcnce the relrction ¢f the glue applicator,

L Jointing the two piemcec cf wood together and applying prescure
on the joint would be the last main oparation. If the finger jointing
ssembls linm is a trensfer syrtem,provisions will have to be made for
the two piecen of wood L0  reach a proper predetermined position

vhere thay will fit in et oiher exsctly.

he Trhe pressing tire avernmes s few .econds and should not be below

two to thrce seconds.

Lé The following opr.r-tions uch ac cutting off the beam, discharging

it, stacking mnd stoving cau te ¢on: nccording tc several methods.

5
]
|
§




MACHINES ANO FRUDIJSTION SY5THMS b UK CINGER JOINTS

4 )

L In the fellowing chapter the mort commen tynee of finger join-
ting machines and production !lines will we introducei. Prior to

thie information wil he given fip ive better understanding of the
deacription.

N The arpucity indicated on severs: illustrations shall
only give a rough compirison belween two pocsible production lines,
i.e. between the version shown on the left nand side and the version
shown on the right hsnd side. If for instance both versions are earked

100 % this shoula indicnte that toth versions would have approxi-
wotely the sames rate of output.

L The ouiput cavacity ir inger joinmis per minute mentioned in
connectior with 8l! versions descrited n this chapter is to be under-
stood at & caprcity rate of 102 %. The number of jointe per minute de-

pends in many caces privarily on the wood section to be used. Therefore

Lie indicateAd pumber of deinte per minute shall only give an expected
rote of output under nourmal and Bvernge conaiticns. (ther factors affecting
Gutput are: incorrent Betting, inaufficient nreparaticn of ntock,(i,e, twinted,

knots in fin~er area, splitting during pressing due to cross grain’ and the wide
range of huran error,

als The number of operaters for the particular production line is an

ectimated number and could Le varied depending on certain conditions.

51 In the following .llustrations all machine systems are shown in
symbols, A finger joint shaper for inctance is symbolized by the tool
£ud Lhe movement of the tool. Whether the shaping tool has a horizontal
Or a vertical moveument was not considered to be of any importance for
the understanding of s working operation. The same applies also for
excmple for the glue appiicator. Wwhether the glue npplicator would con-

€ist of a roller, a brush or n die, the -ymuol ia nlways the same.

52  For the various examples =f production lines it is assumed that
the raw material to enter the process has already been pre-treated,
l.ednots and other defect areas in the stock nave been cut out, bent

or twisted pieces cut tu smal]er S8izes, etc, For identification of machines gee the
reference lint on vnage 11. Table 1 lists the caracteristics of each system (page 37).

1. Standard equipment and process

53 ¥or the simplest method of finger jointing wood only the basic

machinery would be necessary, in this case only single machines would
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be v:.ed sand all tranesport of stoack between the individual operstions

would be done by hard or nimple tran:part rouipnent .

1.7 Finger Juinting of short ctock - Btockwice {Fig., )

- v—,

9% According to the vers-on °h the lert nane side the ctock(1)

16 machinec in =mall packeper or s ctandord chaper(?) equipped
with a trim saw(®). The operator aligne :everal boards and
actuate: the workin: ctroke by hznd, uniess. +he “heper is equip-
ped with 2 self-sctustes Tiding tabielh),

ng Snme chaper: cun work in ap oppoiite nense, i.e. the wor-

king tetle with the stock rerain. stetionary, whereas the tool

and the irim saw move.

56 After this operutior. the oparator turns the wood package
by *8C degrees, aligns the enir auG repeats the name operstion
ar before.

37 The press(%) ir equipped with = nearby glue applicator(6).
In thirs case an orerator will avply glue to one or two ends »f
each piece and st the same time feeds the prees(%). The press
15 followed by & cut-off caw(?) and a rolier table(Z) with an
electrical stop(?) angd a diocharger! o}, Ac the wood beam hits
the electrical top(9) it actuntes the cut-off saw(7). After the
cut-onff raw(?) ha- performed its operation the discharger(1o)
ejects the finger jointed besm, thus imneasately making room for
the finger jointed beam to follow, Rnte of capreity: 100 #.

%3  The version on the right hand eice is very similar except that
the shaper!®) is not ejuipped with a trim caw(?). In this case the
“utting oft of the board ends 1o performec in a separate opera-
tion preceding shaning,

&0 A next operctnr receiven the mochiined rtoek and applies
glue to one or both anas of ench piece. A third operator feeds
the oresn{%) ity Mitting piece after riece inta the press(©) nnd
8l:0 actuates the press operation by » switch unlewss the oress ie

ot enainnmd witk 4 Adevica rop detecting, the woud endrs and then

actuating the prae:: cutematicalily,

o Tight ntter *he press(4) a cut-off saw(7) ané & roller
toblet¥) with stop is located. Aw “oon a:n the wood Leam hits the

#tepl11) ) the operator nctuntes the cut -off :2w(?7) end empties




the roller tauwinl ) by ;. spving the Yeasy ancenblel beam,

Kate of capneity: 70 o1,

‘

61 The output wou"d be r-ted with © tq 17 Jainte per minute

based on 100 N ocap.zity.

Semi-automatic wmachinery snd re_nect:ve Process

62 In this productisn line two or mere cverations sre combined ;
in one unit. Host mivesent. elther ot o mrichine part or of the work
piece to be mrchined are performed Automalicelly, Certain transfers
or transports nare exegutod munuscly. Mhe various movemsnts of ma-

chine parts =re done by mechanical, mneumatic, wné in some cager ny

hydraulic. mezn:.

2.% Finger “oirting of shart stock - stockwise (Wig. %)

t3  The produclion iine :hown an the lelt hand nide is equipped

wita @ shoper{?) incluiiig trim caw.3) and a self-zctuated sli-

ding table{4). The operstar takes -everal pieces of short stoek
(1), alignes ail pieces on one vide snd the shaping o»f the pro-
file i performeq ty tihe sheper(2).

-~

4%  The operat r Surar ai. boorde hy 10 degrees ond the nome
operation i repeated on the other side ¢f the voerd. Thereafter

;

he stacks the bLoards in  nearby mugazipe (1),

6%  An outfeed systeal 170 rerover piece by picce from the ma-
gnzine(17), :nl esck piece porses o glue agpplicator(6) which

applies glue on one ride ¢ the bLoapd,

6 Follocwing thic, pisce nfter piace 15 moved into an infeed
equipment (1h) which ite:l¥ feedu the precalS) and the following
machinevy. The puraan (00 ¢ nelf-actiating. {.e, the press ope-
raticn io performed each lime ths Sosrd ende to be “ointed to-
Fether are incate? bebween the precs rheer, Regirtering of
the two brord ende o0 dane Ly omechnuniond or ciectr: ral censors,

67 The press09) 10 00 laueas by a cut-o

to2w{7) and a roller

‘g . ; . AR - - .
table(8) with divchorger{Tol n: well an provicions for stacking the
end jointed Eimper in s tnck ),

thiv rinek(19) nay then be
moved in n crovowice divestion with o cpar feeder(10) to {tg

firal storupe wirmeel47), Tompared to the versior on the right
hand side thic production line could be rited

with & cupacity of
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Piager jointing of short steck - stachvise
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ike poolie er o veom Lhe vt acr alae 1y eguipped

LI A N Uhes 0t N seginning o the
rEo @ LA Lapito &% L one. o aorate . traym :uw(,‘),
RS LR A H B by G BN el t-nctuated t!iding

t-hb & +i, *aen CLeEw,. @ Ssempe Y wnciine:r cn.v oone o ine of the

teck . 7opnt oo table YT v wmemcty the t o iding tobles{h) of

‘he alao.e sent el moue U Wi ey are 1roa ceptain posttion,
Fa friss the paorege e @ the (acuni rachice prece by
prece o trag ported into omn iaTer ' o yotar 'h, tullowed by a
e cure o down r oDt ubarR Jointe the tock together

irder L .gat wm o o=eure. Wb vorrably Line Turtnesrmore conciste

af a gate !t cne 7 and o gsller tapie P with electrical otop
Vely Hfler te oo onembier toek Ut the e ectricel stop(9), it
boeut of: sne cror. fed int. a mqueszing -tation{2n) where the
finmi precsure “n the 2oremt ed 1o o rypﬂiod. Lis squeezing
atatioP{vo’ wicc ¢i1 le i1ncorperstes irte the rol” r table(8)

tollowing the u* nf caw' 7,

¥ The rea v nrre<bled bene nov it ¢ jected, <tacked nand crocs
fet on A cpe o conveyor " te it Tinui location for the glue
v ~ure., ‘ne -ays ity 7 'hi: production line can be aszumed as
GO X,

2 The 2uiput of 17 assembly line rurge: between 10 and 2o
Jetats par “1rute ¢ 0 capacats of Q) 4,

IiRger 4oint:ing 3! long cl7ca - . oagle viece: (Fig. U)
¥ The productior i o cr the left haad aide consists of 2 (inmer

%

gornt chepes 0

with trim ~aw(%), The: e machiner face each other
“fR e @ omaece st caller tatle ) in n certain polition.
Phe perator pute ench o irdivaidual wonvd into poviticn on s cta-
tianarsy tob el ') wharo ibe wvm st the Lan=1 will te machined.

Afte  »oih pivyp tie cpe s o 210 the boord on said roller table

e the el wachire wiere ihe e vect' . e machining of the
RO ARt Lhda Liw gt ihe sane mapper,
7' e the reaar lapes cmrd . beought m s proller stle(X)

w.th & ne rby glue awmiontor ) whete meperator =pplier glue to

sme  apd Tt g upd v a1 an infeed cyrtem(14) for the

v

pre 7,
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Fig. & Tinger jointing of loag stock - single pieces
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vige 5 Finger jointing of short stock - stackwise




] ) Lo Y . v g . . . .
T The pre<. (% carn pe “#itf-nciuating by electrica; 3r mecha-
nical means, Tre cre 0N L Sl guaa Ly fnocut-off saw{7), i -

charge tablel o, wit) nticvinge Geviee{2r) red cvocs fapder(14)

whete the ready tacked peam - fChEn te clored,

75 Tre length 07 the as.omiled bLean cin either be detested
by an electric #tep()) or by a counting wheel(”" ) which would
actuate the cul-.:¢ . wi?7.. The c.opiete production line us dec-

cribed atove it rnted at & capacity of 00 5

7.

7 The finger jointing Yy:tem on the right hand zide compared

to the sone on the left hand side ditfars mainly in the finger joing.
ing operation. In this cace the theping machine{2) operates in |
connection with a rovtating teble{2L) where the board is rotsted
by 180 degreen afier owch shaping operstion. The capacity of this

version can be rated uuw o0 ¥,

77 A vemurk on thie ausembly line: The glue applicator(6)
could alro be installed within the shaping machine(Z). Further-
more it would bLe porribie under certain conditione to machine
two or more board: at s time especinily when small cross sections

are to Bbe use,

78 The output of & vreduction line as deceribed atove ie
approxirately three % four Joints per minute at a rate of capa-
city of 100 =,

« Fully sutomatic nererbly linez, Lranefer uystem

i

79  The “ollowing machine nystems overate automatically in such a
manner that thne boards paos the production line without being touched

once they have entered the first machine.

5 During the variou. drerations which take place at different
locatiens the bocrds are trancfered LY 8 variety of systems =uch as
conveyor bvelts, driven roller tobles, croas feeders, tilting mechanism,

turn tables to rotate bowmrds ete.

€4 Depending on the machine cystem the stock is machined and

pluel rtackwise or as single piecer., Trom thereon all systeme ascsemble
the board: piece by piece. "he asssembly line can operste either con-

Linuously or intermittently. The various movements of the machine parte

are done by mechanicnl, pneumatie or nvdraulic means.
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\
o rnert ok Lo kW) o e e
e The opLmetiad Y ove v e e e ™ Reod o Ude showe o
: \ . . RN A - .
finger “ount VT gy, coble ot ng Lol ). A phtack

¥ uhert Lol te 1ixe e totaarar sorsiny tavle(21). When
the tooll{icr - v et e MY Sl Lok endr ers
hapedd oo ome coet ot Moer 0 apevatiaa tae cSheoioy toel
Y remscin. in tt: o poc oann while (00 tork an tie working
tableor ") = guanc s fobo Laey don on the cppeite cide of the

Fhen wiie the (nel{it) moves back to

meagrkine. "), Lt ¢

~
R

1 ' 1 - L LI B T .
it original poooiloon IR T RV INT I s B R L

“3 During “tic "ot yerEtion tre e cicr has already prepared
another siack cf snort . _cv. she orovioui oy chaped stack is moved
in & trencvevse Airact .cu pu.Sing o ctue :upiientor(S) entering an
unestacking device 25,

g4 Fram thereo, nie e “ftey viere 1 =ced inte nn nfeed drn-
viee (L) faesing ‘he pre {70, The trel {7 1: s etvated bv elec~
trical o) mecharnic i v.oan aectect ug *re s voavd end: t) be

iointed topetiner,

PO . & p -
3= Trne ent Jean el Loow pnesen trneo ot o f aw (Y end moves

along the ¢.ocherae =a' te{ rn) fMes ih. 'enm Titts the siectricnl
ctopii) it o ovut v o 0 resharged s e aple onor octeeking

revire{s2.

e The voesvsitn vl v v an N o0 Lt hant cide unen two
repurnte Ooff-ant {yppee ot dhmeper s 0 4 cine et o%ner with

trirm saw 3,

37 The operrtor v vogers. vaaaes of Jaort ctock inte po-

sition on tpe (i oiny

tiele’ i, Jfter the -toel is clomped the
£1iding tabiel! ) top, - venostreke, paneing the trim saw(3) and
the chapiar vonulis. 20 he 2na of %ne suroke 6l stock is
trausported sutomo e Do o0 2 aagecilodinn: direction to tha
pligned ciidiny Lable @0 0 e ceov gt Ulares oln 5hnpe"(?).

£8 Afler vosnp ~u bod o il i osad g ginmped the name

rperation o owelore Tat o L e evrans rhey 1] piecern of chort
L0 PB S 2o nts o ay b Th vt rnmped, The complete

ctack 40 e S et onLtics it brought into the

ucting reangs ~f the 14 end A-. = /L oy we rpene(®), From there-

on the finnt . enrd fiwe s plere 1o Phe e~ mopner at described
befare.



Lhowt sb:oe can Le rated with a

Froduct. g line sceording

Pt wee ane o Toints

AR ol tAg 0t Rt 0 i - Gugle piecer (Yig, §)

T T i TEEE 1 N e P S ‘inger joint “haping
fuchine far <14 » piece operitlion eanciste A° twe of f-get finger

ARY B LersovaR o Wyt twe overlapping croas ronveyory travelling

At the mare aonvey,

"o Rezordine te B ore 6 the toek{') i+ fed automatically

Of o convevor(P6 . enu pperd with evenly rpaced lug.. The lugs
cerry the stock under « holddowrn device whick keeps the stock in
vPcule paritiog whtie 1t paties the “ir ¢ finger jnint chaper(?)
whare the -tack end: are trigmed and ~haved. The utnack then con-
Lirues Lo aove ““rwrrd weé 3 sutomatically chifted lateraliy
by a d.agens’ tpur rer conevar.27) which brings the opposite
end ot tre atock {n s ewxset position in reiation ‘o the second

f.nger Soint “h per %,

i)

ER After the proper mackining -t the second end has taken
pPltce the :tockthen po-iex a giue uppiicator(6) where glue i<
applied te cne nide 1 the . tock. The :tcck contirsour its for-

Word movement ent i JArawn into & feeding unit{ih) preceding the
precs( ),

2h From thir point on two po:aibilities for the arsembl ing
line will be dealt with.

ot The a..emtling Yine on the le”t hand . ide shaws a continu-

ously opesating pres {7}, Fight after the press(c) a2 two to ‘our
£1de plener (2L’ mav be n:stalled for irmediate machining of the

s .ramileq bennm,

™AL

v The beam thern pa..e: n truve.ling cut-of! raw(9)., This
raw cratd Le actunted eitper Yv on rounting wheel(7?) pomribly
electronical 1y operstes, cr ' ip aleetrie ctop(9) st the end of

the roller tublel ' wtere » 41 charge devire{*n' could be provided.

g The mruerbiine Vim0 tie riget hard side rould be rompared

te Lthe ore dererited r 1y, -, reght hLand =.de, paragraph 693,




"N

97 [t is alsc poscille thet +i; complete linper jointing
and assembly line works long otock if the two Tinger ijoint
chavers snd the.r related ‘renenert equipment would be changed

recgpectively.

92  The output of this production 1line ranges from 3C to £0

Yoints per minute.

Finger jointing of inng stock - strekwise (Uig, 7)

29 A fairly high capanity automatic rachine svatem to finger
Joint snd assemtie ntock i rhowsn in Pigpure 7 , Both versions
shown operate with the long stock teing rtarcked during the shap-
ing and gluing operation. The machine syster on tre left can almo he

uged for short stock wv shortenine talia (2) and ccnvevor {16),

15 In the finger jointing line ~hown on the left hand side
several bVoards sre stacked and recurely ciampec on a <liding
table(4). The cherging of thi- tliding table(l4) is dons auto-
maticallv. ule sliding table(4) with the ttock then moves to its
other position nnd thus pasees  the trim caW (%), shaper(18) apd

the glue applicator(é),

101 In this pocition the c.nmping of the wood i; released and
all boards are p.shed with their unmachined ends in a longi-
tudinal direction to 1 predetermined prcition in relation to the

same machine eet-up on the opporite side of the first mechining
unit,

102 From thecreon %he wood Qtack on the sliding table(h) ig
moved past  the trim saw(3), chaper(18) ang glue applicator(6),
During this operation the first sliding table{L) has already
been relocaded and has begun it: movement through the shaping
unit(2).

te?  All bourds of the wnod ¢tack have now been muchined and
Biue has been applicd an both ende. The ~tack e now dig-
charged from the siiding tabple (4), By memne of an un. tacking
syetem(25) boari afler bourd wili now enter the infeed unit(14)
for the press{5). Thix prese(S) Qs preferanly continuous ope-

rating press which keep: the pre.sure gn th- joint for a certein
Period of time.
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capacity 100 %4

r 8 ? Finger jointiag o® loug stock - steckvise




P

LOH To deecreygn caring: Yime s wopuro frogaei

tunnel (2 can bLe ipotellan uiter thic prawe’S. o0 within the

o
precr il If bhY ok cuiprent L Tecigned Lourdingly,
1o R~ ore the Joanted Yons o enters the Lruve.tiae cut-orf

sawll4) t can pe rlanes on twe or four fides i{ de:cired,

1af Furthertore 1n th.: rres the ready ascembied teum pasce:s
11 electronic counting wvheal 22} i5p mensuring the bosrd length.
Thie traveliing cate-nvf GEW (22 then cutb, Lne jointed stock te
the desired Length which has heer bredetermined according to the
tetting of the rlectrouin count iy wheel, Ln thie favout this
particuiear set-up should be rreferred couwpared to sn electrical

£.0p &% the end of the di.chrrge table(“0) which interrupts the f£1low,

107 Tt <hould be mentioned =t thic voint that with the uce of
an electronic counting whrel in connection with a tupe controlled
electronic preselector a complete program for the production in a

cartain sequenca ol viriour hear Letrthis can be executed.

108  The uenmz then are conveved to n diceharge table(10) followed
by a stecker(/2.. The ctacked beam:(ii) then will be placed on

8 croes copveyor( g,

709  The machine sef-up cshown on the righi hand side connints
of a turn teble{ 4) which ie churged with « number of boards.
The turs table (24} then rotater to s certain positien, all boards
will be aligned an' clemped and mecnire unit(?} cuts the vrofile
on all boar: ends and tpplies ‘he giue, Then 21l boards are con-
veved to the other end of tne turp twole(4) while the latter it-
self rotater by 150 degrees. In this positicn the same operation

in executed as dercribeq tefore,

10 The turn table(l4) then rotates in o porition which allowe
the diecharge of 21! boards in 2 unit(2%) which unstecks the boards
on to a crore conveyor(1€), ¥por thereon board after teard is drawn

into the infeed cevice(14) whick preceder the vnreiz(5).

111 The foiiowing operation. would be the rame ur deccribed
before. Both finger jointing lines havs a capacity of 100 ¥. The

sutput can be arcumed betweern - an: 17 jaints per minute,
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7.h Finger jointine of soup iock - oingle pieces  (Vig. B8)

e Tl

Pae variows Minger Jeinting Yiner which will be deseribed ypder
this seciior apd <he next can Le ron-idered ag very common for

Us0  wi b Tong stack.

11%  According to the wrondi-*isp Yine on the ‘eft hand side
board after board ic being 'ed to a chaper (I} which shapes both

board ends timuitenecasly aiter they hove bLeen brought in a

s

proper and predetermined position., The boards then oure cross

.

conveyed tc a giue spplicetor(f) which ngplies glue to ane or
both endr of the Yvoard:.

11k After gining the beard.: are ogain crose conveyed to the

infeed device{1L) precedisg the prec:(s),

*

115 According to one poscibility the boards enter a continu-
ously operating pressi®) which is tollowed by & trsvelling cut-
of f saw(29), Cutting nction will be initisted by an electronic

counting whzel{>*) which chould be preferred inctead of an elec-
£ P

o

trical stop{ 3} ot the eng ¢f the di-charge tab'lelio).

116 A two or four side planer{Z®) can rlternstively be in-
rtalled betweern the vre:={%} apd the travelliing cut-off saw(29).
After the beam i: cut +o Teagth it 1. discharged to a stacker

(22) and can be stored on s crocs conveyvar,

117 Another nossibil:ty would be the u=e of a single stroke
press() in connection with a tetionary cut-oft zew(7). A planer
(28) and/or an electronic counting whee!(27) can be installed bet-
ween the presc(5) ant the cut-off saw(7). An electric stop(9) in-

~ntead of the electronic crnunting wheel ¢an slternatively be used.

118 Feady jointed beams now enter Lhe discharge table(10), can
te =tacke? and crocy coaveyed,

117 "he finger jointing line rhown on the right hand side

works in conjunct.on with two off-get finger Joirt shapers (?2)
facing each ther. Ench single board ig clamped on a

£iiding tablell) ard nr-sel through the fip: ¢t machining unit (2}

which shapee an+t appl e glue tc one side of the board,
e After tni. ope-ation the toard i movesd 3noa longi-
tudinal direction to onter Lhe second slifing tabdle{l), After

the toard s clamnet snd 1ts ens bpeat.ed iy “he cane wiy as described

-abowe
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single pieces

}‘g‘!_r‘_!ointinl_of long stock -
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The latter can uve ~quibpea #i.h ia wlectronic ~ounting wheel (23)

for meusuring the “enm iength snd cctu ting the et -off naw (29),
Kfter Tooconise the flichozge tabae/ ‘o) the Teum e £ iccted nnd
oA N

~tacked. The varicus ovacks (700 (an ber o xlored onoE crows con-

veyor(1£).

131 The *inger :ointing line :kown ou the vight hangd <ide
aperates basicly the wome wav ss tha 2ne deseribed betore 04
the left hsnc ride, excepnt that the twe boards nfter =huping
an3 glue sppiicntion are oaly jointed t:gether anéer light pres-
sure, while .enving this arss lnmediately thus naking way for
the beginning of the nexi Joint, The eunl pre.s operation takee

place in the rre«: (%) behin? the nsutleed eyrten (" %),

275 The heam can pavs & wwo or four clide pinner(2d) if desired
before being trancyorited through the cut-off zaw.?} and the dis-
charpge tatleiln). Tutiting action o7 the cut-cff caw(7, can either
be controlled by electranlc counting wnzel(:77) or by electrical
stop(9). Discharsing. :tacking #nd storing of the beams cen take
place in the usuai annuer.

T Phe cupacity oU the lacter uescribes Jinger jointing line

is assumed to he 100 o, wherens the preceding finger jointing line

is reted with a cuprcity of 70 7.

134 Ontput st 300 W capacity renges from & to A joint: per

minute.

emarks

475 All cystems and machines deseribved before do not nececsarily
epresent =11 possitle meanc and ways avallable on the market.
pecirl reguirements cometime:s might make it necessary to mndifly the

coduction nystems deserihed atove,

136 For a large number of cases the systems degcribed above will

e suitable. Tavie 1 sammarizes ‘he systers veferrea Lo above
y Ve,

T rurthermore ail rorbems, preverably thoce deccribed under gections
y %, by ocnn ondditionally be equinped with such msterial ns un-

tacker fov =tock, munucily or autommticailiv opersted defect saw,

Al ture conlros el

4




CONCLLUIDTOCNGS

12¢  When it comes to *he voint where the npplication nf finger
joeinting wood 1: to ve con-idered npain economical sspects will urise.
There are cace:, where finger jcintir s wood should not be considered at
all, In other ca:»: the nanufacture ol certain products is imposeible
unlers wooed it finger Zlointed. In the latter cuse the study slone can
determine what perticular finger jointing equipment is hest suited for the

maenufacture of a particulsr nreduct,

139 It could be advisable to begin vith small steps if circumstances
juetify thir ia order to obtsin basic knowledge and get macquainted
with finger jcinting of wood. llowever, even the selection of more so-
phisticantes finger jointing ecuipment can be considared if the respec-

tive provi:ions cuan be met. Anvway the tendency in developed countries shows
the trend to more or less automatic cguiprent,

140 In countries having large resourcer in wood thiz material is
probably nnt usad tu its full advantare.
Just consider how many indusirial buildinss, ha)ls, large assembly
rooms,, churches, bridgrz, and similar buildings could be manu-
factured using wood 9s material in conjunction with finger Jjointing
and laminating. Protatliy a considerable industry cculd arice 4o manufacture

these products,

141 Procescing short stock can be done in finger jointing plants

according to Sections 1, - 3, of shapter V., These production lines would almo be

suitable for boardet with small and medium cross sections with jointead beam 1engths
up to 8m to tum (25 - 30',

142  Procecsing of long stock or heavy crocs cections or producing
jointed beame exceeding 10 m (30') should be done in finger jointing

lines described in sections ?, 3 and 4 of chapter V sections 3 and 4.




Equipment for ringer ,.inting wonca 1. manufaciured by several companies.

i

Amang other: there ro 11 Le0 3y Alphiiel ool requence):

« DIMTER GMBH % C.J., Y31 tiserticcen, /.0,80x 246, West Germany

. HUBEL 2 PLATZER Mezichirenbou=Grty, 7855 Ra4 Kreuznreh, F,0.PRox ‘*07.
West Germany

o« INDUSTRIAL WOOLWORKING VACHINT 00, IXC, . Garlend, Texae 7Solo,

P.0.Box 1465, Tniter Stetee

+ SAUTER Maschinenbru KG., 7919 ¢nivenhaucen, Wecnt Cermany
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Stock

Shaper, shepiny machine
Trim caw

Sliding table

Freen

Glue applicatar

Cut-off saw, statichsry saw
Koller table

Electric stop

Discharger, discharge table
Mechanicel =stop

Magazine

Outfeed syvyctem

Infeed systenm

Stack

Cross feeder, cross conveayor
Storage place

Shaping tool

Freasure hold down shoe
Squeesing ctation
Stationsry table

SBtacking device

Counting wheel

Rotating table, turn-table
Unstacking device

Conveyor with lugs

Diagonal transfer conveyor
Planer

Travelling cut-off saw
Radio frequency tunnel

———
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PABLE 1 Comparative dnuiveis of Varioug Finper Joint:ng lines

e '#c uction catour requ’rements
LIARL LT A CA !
{ sointe/minvetes ] Ine-illeo Humber

©.  Non automatig Progces

Pinger ioinling of shurt stec.
~ gtacivine leee Y.
a) Shnper with outolf ca by > )

L) Shaper sithout sutolf ang Lo gy 3"

. Semi-antomatic prace’ s

2 Finger jointinr ol short stock
- stackuise [cee Fig. )
2) one shoping macuine ¢ -1 1 'g
b) o shaping machines ‘0 - 0 2

p,?  Finger joinling ¢ iong stoex
-~ single piecer (zce Fipg.h)

a) one ghaping macnine b 2 %)
v) two shaping wachiney PRI 3 “)
3. Fully automatic ansembly lines—
transfer systems
3,1 Pinger jointing of srort otock-
stack-rige {cee i+ )
n) one shaping machine 1% - M) 1#+)
b) t:o suaping machinec 17, - 20 qun)
3.2 Finger jointing of short gtoni-
single piecns (nee Vip.0) 30 - 60 phe)

3.3 PFinger joinling of 1ong stock-
stactwise (see fir.7)

a) one chaping machine § - "0 i
t) t-o shaping machiner § - 17 R
1,4 Tinger jointing of long atoci-
single pieces {see Fig. 3)
a) one shaping machine 4 -6 1en)
b) too shaping machines ho- 6 1)
A Mally automatic agcsenhly line-
straifmt through system
A Pinger jointing of lon7 stock-
aingle pleces
n) sithout pre-jointing 3 -4 **i)
b) with pre-gointingz a6 194

*) A otiiled person {mechanic)
sn mld be avaiiable upon request.

**) A high qualified person has
to be available upon request.




8.4.74






