G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

05093

United Nations industrial Development Organization

Teab niceal fieetines oa the Selention

~

0!

Jooduort i Packinery

Vipnma, 1¥=22 Noveaber 1373

RCRING AND MORTISTNG:

TECHNOLOCY AND EQUIPMENT l/

by

Heinr Eldag
Consultant
Vienna, Ausiria

CONTENTS

Chapter

Tniroducticn

S achine Boring and Mo~tising Tocls

T1  Joir: Lecipns Deternining tnc Opervatior

IIL Tvpes of !ashines

4, Roring Hachines
B, MNortising Machines

TV  iow t¢ Selest the Machine for the Job

.7 ™ Lnogn e
e e aa

"oy neeen

[RSTRN N 81

1d. 77440

4.0 opinione cprensed Gr this oeper are thrge of the author and do
e fT et the vl e of the ceeretarint of NI, This docurent

-~ « 1
CAari

roccodaed 00t fomeal adatine,

- 1
Nistr.
LIMITED
TPAIG. 151 /33
14 Novembar 1973
CRIGTNAL: ENGLICH :

10
10




5

We regret that some of the pages in the microfiche
copy of this report may not be up to the proper
legibility standards, even though the best possible
copy vas used for preparing the master fiche.




05093

Masr.

LIWITED

[ A L,/
T4, %1730 Swmary
I TR TIE SI

United Nations Industrial Development Ciganization AR

MIGINAL: ENALTSH

Tectnical Meeting on ke Selont o

of YWoodwnrein~ Mortinary

Vieana, 10=21 Nowventer *071

TORTNG AND MORTISING:
4 /
TECTINOT G AND T!IQUIPML"L‘.!'TL"/

by

Heins Eldas
Consnitant
Vierna, Austria

SUMMARY

Hnllow piaces op cavities ~an he rmade in wood with rotating, continuous
or ¢seillatin~ +ools. The ' ogt cowmon mochine bering tnita wre the auger and
igigt=drill tvpes, which are derived Trom crafismen'~ tosls. TBering +o0ls
~dvance into the wood in » directinn pr ~zllel %o the avie of rot~tion and cut
on thair foruard end only. ™o sfes et tha muer Dit o is Thibed to permit chip
volease and 12 rarrovwer ab tre +an {erurk) wnd in arder to prevent friction
in deep holes, T~ main na~ic of o et or dril! are the spur, ling, point and
flute.

Mhe comronr 1o~ls used uith Av:ill presces aret *uis* drill, aumer bit,
apur machine Arill, mAi-epur machine bid, olue cutrer, adjustahrle countersink,
20113 nenire Ftit, evpansion bit, hole cutter, hale sa2u, router hit, dovetail
cutter, covntersir’, connterticwe ith centre pitot, hollow rhisel, Thete arve
{1lastrated in the Aneveeat,

The mor*inicr apersiior 10 more 4iffienlt to define, since it can combhine
coveral bagis entving astioas.  Unen o woutine bit oncillates ac well as
rotates, ‘i eperation ig cnlled olat moartising.  The term "vputisine' is uned
Men n elol mopiirer dr Lanled gtk oA rarter teriing ot a much aisher speed
then o drili.

"o oviews and ocpiviorn roarersacd in fnig naccy sre frose of the anthnr sad 4o

et mpnsceanile retiac! Ave vicwra af tne segredopinl of UNIDO, This Aocument

kas Prow popredared withegt Toemal editing,
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RESUMEN

Para hacer muesoas, rebajes o entalladuras en la madera se emplean herramientas
giratorias, de acoién continua y de accién oscilante. Las m&quinas perforadoras més
oomunes son las de tipo barrena y las de tipo taladro heliooidal, que se derivan de los
modelos artesanales. Las herramientas perforadoras penetran en la madera en una
direooién paralela al eje de rotacién, produsiendo el extremo anterior de la herra~
mienta el efeoto cortante., El védstago de la barrena de rosca es acanalado para
permi tir la salida de las astillas y md&s angosto en el extremo superior (insortable
en el portabrocas) para evitar la friccién cuando se trata de agujeros profundos. Las
partes prinoipales de un taladro o brooa son las siguientes: los gavilanes o dientes,
los filoe, la punta y la acanaladura o espiral.

Las herramientas que se suelen emplear oon los talairos de banco o prensas tala-
dradoras son las siguientes: brooa saloménioa o heliooidal, barrena de rosca, tala~
dradora mecénica de tulipa, broca meodnica multitulipa, fresa de ocufia, avellanador
regulable, brooa sélida, broca ajustable, fresa de barrenar, sierra ds agujeros
oiroulares, brooa ramuradora, fresa para oolas de milano, avellanador, esoariador oon
piloto oentral, formén hueoo. En la . smoria figuran ilustraciones de todos

estos aocesorios.

_3/ Las opiniones que el autor expresa en este documento no reflejan neoesa-
riamente lag de la Secretarfa de la ONUDI. La presonte versién espafiola es traduooién
de un texto no revisado.

1d.73-8005
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machines, Mortir: ad cope- »ote rootu o news A oo ehoan wnd chige!d
mortiser »md, ince treo ovoguire oo diUfesent ope tations, normalivorequire
two differenl oachine. (on omer At ot cry. Dezeatis the ease and
gimplicity of hansir,s wa- - aea - o browemt coonton ctrans trend o replace
the variouc ~or*- 3¢ =and tenn 1rae Y dewel Arnta. The o ter hiave been
shown (o be the tronmer o miac amgiic tioma, Yo adees ey aliays coquire
glue, ean be less ~pnrrp-r te . ooeadicae bem e BT et e 0ot rommon’ v
used.

The many requirecments of the furmadtuce Lndustry have led oo ride
variety of ho'e=borins @ alanss for auncie= o’ Aaurle-end hering, in vertical
or horizon*al degirmia.  Mul.t=apindls bare can e w@ed witl 76 - and even up
10 AB = bitr, S.eiel Yoring vochacee for dasp hoied, Wittt Flevible shafis

and with aut matis ~ont»ol  have Yo davsloped.

Mortisine machines hes follawed thie trern ! 40 cany spec:ficnaliy
destgned combina*ion vni.-, i.e. fAr recessing ~musre plated Torniture lockn,
a combined =lot mort.isc-, recenucr and “eyhels rorticer machive has been
developed. Another cpeesar gln® martiser can teen developed o= macing
Jouver shutter siots, A'7o a muirip.c mortizer with =mill roating motors
mounted on movahie uritr rontrolicd by pnewnatics nd miided b templates
has been designed to do a variety of sols at a high rate, autonatieally.




Tl escopliendo 25 mfs diffci’ lo definir y~ que pucde combinar varing operaciones
bAsgicas de corte. Cu~ndo 1~ broco ranur~dora oscil~ y girn Al mismo tiemno, la omne-
raciér sc denomina esceplendo de ranuras. T término “'ranur~io’ so empler cuando sa3
equipa lna escopleador~ de ronurns corn unt [rest de ronurar que giro o una velocidad

mucho mAs ce¢levdn que 11 de un taladro,

La construccibén dc junt~s requicre a menudo determinndas oper~ciones y, por
lo tanto, mAquinas csnecinles.  Lnhs ensambladurns de e~ jn y 2spiga suelen hacerse
con una escoplendora de eincel o mortajadorn on cndena, y, como csc trabajo exige
dos pperaciones difcerentes, 9s nccesario cmplenr generalmenic dos miquinas distintas
(una espigadora y una escopleadora). Ultimamente, debido al f4cil y sencillo manejo
de las mAquinns perforndoras, sc registra una marcadn tendencin a sustituir lae
diversas ecnsambladurns do caja y esnign por ensambl-aduras de clasija. Tstas han
demostrado ser m&s fucrtes nara la mayor parte de las anlicaciones, pero como siempre
requicran cncolado pucden resuliar monos apronindas cn los casos @n quc no se suelen

emplear materinas ~dhesivas.

Las muchas y diversas necesidades de la industrina del mueble han dado como
resultado 1a aparicién de unh gran variodad de mdquinas perforadoras de accidn scncilla
o doble y funcionamicento verticnl u horizontal. Se nueden cmolear véstagos miltiples
que accionan 20 y hasta 48 brocns. TWriston miquinas nerforndorns especinles para

agujeros profundos, oon ejcs flexibles y controles autométicos.

Las midquinas esconleadoras han se.mido estn tendencin, existiendo muchos modelos
en las que se combinan distintns funciones; por e¢jemnlo, pary nreparar las entalladurac
en que encArj~n 178 cerradur~s de formi cundrada se hn disefiado un~ miquina en que
actdan oombinadamentc una esconle~dorn de ranurns, una embuiidora y una esoonlceadora
para el agujero de la:llave. También sc hna idcado otrn escopleadora espacial para
haoer las ranuras ncces-rins par: las tablillas de persiana, Trmbién se ha iderdo
una esoonleadora miltiple con “equaios motoras acanaladoros montados en unidades
méviles controladas neumAticmente y dirigidas mediwnte plantillas o patrones; este

tipo de mAquina cjecuta uutpmﬁticamente gran variedad de trabajos a alta velocidad.
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Réunion technique sur le choix des machines
dans l'industrie du bois
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par

Heins Eldag, consultant
Vienns (Autriche

RESUME

Pour faire dee oreux ou des cavités dans le bois, on peut utiliser dee outilc
rotatifs, des outils 3 mouvement de révolution ou des outils oecillante. Les outils
de pergage Jee plue oouramment utilisée sur les machines sont lee mdoches et les
forete hélicofdaux qui dérivent d'outils de menuieier. Les outile de percgage
avanoent dans le boie suivant une direction parelldls & leur axe de rotation st ne
coupent qu'avec leur oxtrémité antérisure. La tige de la mdche cuiller est cannelée
pour permettre le dégagenent des copeaux ¢t elle est plue étroite au sommet ,
o'est-A-dire du o8té du mandrin, pour éviter lee frictions dans lee trous profonds.
le3 principales parties d'une méche ou d'un foret sont ls couteau~tragoir, lee
1dvres, la pointe et la cammelure.

3] Lee opinions exprimées dans 1s présent documsnt eont cellees de 1'auteur et
ne refldtent pas nécessairement les vues du Secrétariat de 1'ONUDI.

1d4.73-8004
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Les outils les plus communément utilisés sur les perceuses sont les suivants :
foret hélicoYdal, mdche cuiller, mdche torse & tragoir, mdche & tragoirs maltiples,
mdche Ae bouchonnas e, mdche-fraise réglabl., mdche & centre monobloc, mdche extensible,
découpeur, soie rotative, mdche b défoncer, fraise pour queues d'aronde, mdche—-fraise
(ou freise oonique), fraise d chambrer avec pilote, bédane oreux. Ces outils sont
représentés dans le document.

L'opération de mortaisage est plus difficile & définir parce qu'elle peut combiner
plusieurs opérations élémentaires de coupe. Dans les mortaiseuses 3 mdche, lfoutil
osoille et tourne en mdme temps. On utilise le mot "routising” (défongage—mortaisage)
lorsque 1l'on adapte sur une mortaiseuse A mdche un outil de défongage dont la vitesse
ds rotation sst “eaucoup plus élevée que celle d'un foret.

Les assemblages sxigent souvent des opérations spéciales et par oonséquent des
machines spéciales. Les assemblages A mortaise et tenon exigent deux ecpérations
différentes ot sont donc exécutés normalement sur deux machines différentes :
tenonneuse et mortaiseuse; la mortaiseuse utilisée est généralement du type A chafne
et bédane creux. Nn raison de la facilité d'emploi et de la simplicits des pexrceuses,
on & tendance depuis quelque temps 3 remplacer lea divers assemblagos b mortaise et
) tenon par des assemblages A cheville. On a oonstaté que,dans 13 plupart des cas,
les assemblages A cheville Staient plus solides mais, étant dormé qu'ils exigent
toujours de 1s ocolle, ils peuvent ¥tre moins appropriés dans les pays oh les adhésifs
ne sont pas d'emploi courant.

In raison ds la grende varié.; des opl:iations effectuées dans 1'industrie du
meubls, on a mis au point un grand nombre de peroeuses vertioales ou horisontales,
ds type simple ou double. Les barres d'alésage b broches multiples peuvent #ire
utilisées avec un grend nombre ds mdches : 20 A 48. On a également mis au point
des foreuses A idche pour trous profonds, A arbre flexible et commands automatique.

Les mortaiseuses ont suivi la mlme évolution et peuvent comporter une grende
variété d'unités oombindes congues pour un usage déterminé; o'e~:t ainsi gue, pour
faire les entailles pour le logement des serrurss A platine carrée, ou 2 mis au point
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une machine qui combine les opérations d'une mortaiseuse & mbshe, d'une machine A
rainurer et d'une mortaiseuse pour trou de clé. Il existe §galement ure machine
spéciale A faire les entailles pour le log(nent des lames de persienne. Autre
imovation récente : une mortaiseuse multiple munie de petite moteurs A forer montés
sur des unités mobiles 2 commande pneumatique guidées par des gabarits; cette machins
A grande vitesse exécute automatiquement un grand nombre d'opérations.




INTRODUCTION

Hellow places - cavitieo - machidsed in wocd can ne made with rotating,
~ontinuous or osnillatving tosle,

Drille or boring units generate Ly rotating a svlindrical hole.

Routinz bits, mortising chains and chiselo generate ty combined
movements non-cylinirical holes.

MACHINE BORING AND MORTISING_TOOLS

Te most commor machine boring unite ere the auger and twist-drill types
which are derived from craftsman's tools. BSee figures 1 and 2.

An suger bit has a central sorew (bit points) which draws it into the
wood, two spurs which score the circle and two cut*ers shioch cut the shavings.
The sorew point may have a double or siagle thread or a bred peint.

Some auger bits have @ 30lid ocentre which makes the tool stiffer, btut
the bore surface is not as smooth as machined with nomally twisted flute bit.

larger diameter holes are vored with centre bite, plug ocutters or hole saws.
Spur bitas are used especially for boring into oross-grained wood.

Router bits have sharp wings o out in a2 direction 90° of the bit.

For making mcrew holes counterboring bits will be used.

Boring tools wiil be used or a =ingle or multi-spindle drill press.
Ses figure 3l.m.

Any horing tool advances inio the wood in a direstion parallel to the
axis of ita rotatior and cuts on ite forward end only. In order to remove
the accumulating chips, the stem of the suger hit or twist-drill is provided
with flutes to frcilitate the release of the chips. The dismeter of the tool
body toward 41 chuck end i= s=lightly 3Jess than the lead end, {0 prevent
friction as the tool advances into the wood.

The main parts of = bit or 2211l =zres

Spurs for smooth cutting of the nole periphary. Twist-drills do not
have apurs.

Lips: for 11fiing and separating the i jcessive layers of the cemtral
wood when boring into side wood and to sever the fibres in that
area whea boring into end wood. Auger bite accomplish this with
a chisel-like astion, whila twisct-drille develop a shearing prooess.

Point: for centering the 4drill and preventing ite initial wobbling. The

thread generates a drawing action which is more essential in hand
bhoring cperationi,

Plute: for removing ths chip waste in o espiral way. For shallow holes, as
in plywocd, zuch flutes cay not be necessary.

See figure 1.




Boring Tool Termiaclogy

Twist drill

Jpur bits
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Common tools ior use on drili presses

A. Twist drill I. Hole cutter

B. Auger bit J. Hole saw

C. Spur machine 1rill K. Router bit

D. Multi spur macnine bit L. Dovetail cutter
E. Plug cutter M. Countersink

P. AdQjustaible countersink N. Countarbore with
G. Solid center bit ceater pilot

H. Expansion bit C. Hollow chiasel
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b. Squanre

‘holes made with
a_hollew chisel

DRILL PRESS AND COMPONEITS

8. Drill press
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o. Hbllow chisel assembly



cy it Teorsted oo am toatis o sminre the form of ghort

rylinds v are wodely ue - *o coerade et ptumeold by ovrmeong nots
vlindars are el ousel o oy 3 :

ant astects which are replreed broowoand plugto,

Woy mashinin- cpuare and ceetansmier holen, tne combined mmoer it
and souere onicol will le used. [T ronerotatiye cauare asneli s o attached
to tre votatins aurer Db, A souure  ule MLl L6 CENET3Teus  ihe nollow
shisel bit with ite iead ond Lroaches cut tor cerners with a cnizelelilke
action., See firme 2.1,

This combined tonl jead:t in the de-igm of the hollow chisel mortiser,
The sarme rectoneular bole ca: br macriaed witn a rapid osailizting chisei.
e hole is cractdy vectansul-ar itk 2l ad ‘ncen* surfaces of the hLole.
See fimure j.c.

Ho re¢ver, wren o routing bit oseillnten in addition ta 1ts rotating
action, ine operation 17 *nher. cxlied rlot aovtising. See figure 4,
Tre mocnined hole haz twn paraliel surfoces wshich nre connected by half
round ends.

Anotner mortising operation ic chain mortising. 1t is a roush but
fast operation, especially where iarpe holes are machined. lMost of the
chain-cut heles are racianmular, out t7o bottor is sligrtiy round. To
avoid this feature, ~ame ot the choin nortising anceines are additionally
ecquipned wiln ~ ne'llow chivet attachmont,

Wnen comparing atl tne Aiffercat mertisior uperabions, 1t is difficult
to define exasily tne ot ing action,

The iat rnrdicer ig {ocled vith o roiter, which means that ‘he ropem.
of the Tai% 1n mvcd Ldsmer tron of o 0 oili. e an core sachine developments
shere aish cpeed pouting nits are shuecdc: Tor vortiong operartions, the term
Ypouticing" is unplied.

11 JOINT DESIGHNS DEVERMINIAG THE OPERA TGN Zee tiiure §

In many cases a joint secit resuiyci v fpeclic opersiicn and in i
nonserruence the macnine to be anliod vyl ] ey,

The mortise and tenon joirts can te Adone on a chain and chisel mortiser.

The exploded *able view ~ives details of a very strong design, but the
haurched tenons could ezszily be renlaced bv » twan dowel joint, hence much
stiffer than the mortise-tensn joint. See Jimure 4.

Me mortice-tenon Joint: require tvo wifferent operations and two
different mactines, vizt vhe tencner and tnn mortiser,

dnen changing the dowel joint, bhoth sujrcent parts can be hored by the

ame nachine with the sa1e Torine toolz. The piteh of the hore axis is fived
so thnt 2 horing ig ~thien locites the "wo rarta 1s necensary onlw.

dut what _bout the strength of tre nortise-teron joint compared with

the dowel joint? 3irverngth trete on leor Teaae rorner nints had the following
regul to a1l frame varte rmeooared 90mm cld4h o snd A0mm thicknes.s; 31 fferent

tenon sizes and d.owel sizes rad to stand thie taot using two different kinds

of adhezive; the winner of tir te st 10 in ~ay caae the dowel joint, whieh ned
‘:f()j." to .'"OO:;}' ricter #trens'n tiar the moctise=tennn faint, The reason for this
strenetn is the mize of the plue costed ouprac s 4 tenea of 50w width, 16mm
thicknes: and YO lenrll anc two donie o e Araseler and Afmm in lenmth have

iy

EA4,E e oand 65,4 e, he relntion of foe eeud rroin surface i 28 el 2 32 om?.
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As jointing 1n furniture preductio: is a tira-consuming operation, many
manufacturers rave switched to toring operatione instead of mortising. Deepite
of the joints, 8w develcpments of hardware, e.n. hinmes, are shaped to adopt the
boring operation inatea: ¢f nmortizing.

It might be staicd here that most of the new deveropnrents of boring
aquipment are in those countries wave hsrdoaras vove been Jesigned for
automated production.

A compari.on of boring nachiaes ceiween Ul3.. Britisn and Continental
manufacturers will give an tdea of the develcpment stages in the woodworking
induetry of those countries,

However, boring operations are also ~ombined with other machines where
the sequence of operation is required. Exampler are given in section III.

A widerpread field of combined operations for boring:

glue spreading

dowel driving

hinge mounting

screw driving

plugging

hardware setting

brush otud driving/nailing
chucking (dowel)

ring reinforcing

and for boring:

rout.ng (recessing)
hardware eetting

TYPES OF MACHINES
A. Boriy .ﬂec‘m'.nea

A vertical drill press is the most universal type used in the woodworking
trade. The horisontal slot boring machine is wrongly termed because a slot
cannot be borec. The roanufacturers shouid rather termm it "elot mortizer".

It is u machine used for horing oparations when either the twiat drill or the
workpieca moves parallel to the Ariil axis. When chucking a router bit and
the workpiece moves to and fro for a 1imited distanoe, the result will be a
“"alotted mortise". Many workshop cabinet makers are using this machine for
boring operstions on furniture parts. This machine was the basic idea for
designing modern "slot mortisers® with single- or double-side action.

The many requirements from the furniture industry lead to many dowel

le boring machines for sing)le- or double-end boring, in vertieal or
horizontal desigm.

A special feature is the multi-spindle boring bar. In fixed poeitions
up to 20 threaded chucis are lined in a har. Any bore pattern can be adjusted,
Cabinet side boarde can be bored for- knock-Jowm hardware or position pins,
shelf pin holee, ey hnles and 8o on. Bore patierns with 48 holes are sven

used. lowever, most of the bores with this equipment are lined up because of
the bore tars.

More different boring patierns are required for tne production of chairs.
End-grain boring and side-grain toring on single~ or double-erd boring
machines are ntten used in the chalr industry.
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atorted o baild Torine (nrie for cvston=3ized machineryv,  Standnriyaed
motor—units with scuplin e foar adaee oop =l e Yordias heads are avallable
for iadiwidual purpsren.  Yose a1 are roilt il combined feed dlrive and

art znotm o oas VFeeadro T at, preunatient i cortrolod.

When bores have to he nachined under oifferent ancleg,wulti-snindlien
mannines witos cardm shaft or flesipblc sha¥t wiil te uced.

Tre development of -eitomatic woring machines did not =top wit: the
tuilt=-in pnewiaric contreis, or sequence control cf different operations,
but inciudes tape comtrol to cover the demand of induztriqlized woodworkinz
industries,

3. VMortising Macnines

The change in the desigm of mortiting nachines is similar to the
development of torings machines. Mortizing machinca include chisel ane chain
rortizing operations as well 23 oscillaline chinel and slot routising.

As may woodworkers :till have in mind that they are irained craltsmen
for solid oesipny, il is not an essy tase to ~onvinece therm of retler
sotutionz. The desirm of newv moeticing mochinea rendered ponsible a rood
eooperation beteen woodvorkera, machine manufacturert, tool ranufacturcrs
and hardware ~anufacturer~,  Juzt rerembter the old furniture locks uith
square nlintes! Accordings to the router pit diareter, these plate endrs are
round, so thrt after recessiange the locl i be flush mounted. A conbined
giot mortiger, recesser ond Revhole marticer mac inen in one pasc the plate
recers, the lock body mortis and the ovhole - on inrenions ides of a
prototype wnicn iz row ayailable in many varisticns. Despite the hignly
developed ecuinment, many conservative desipns of chizeil rortisers and
chain mortisers are 1n action and there iz atidl demand for then.

Very apecial ig the louver shutter slot mortiner for entiing the sints
to vhich the louver hoards are fitted, It iz a twin-acting machine with a
high rate of micmning cyciese. Otvher chain mortiing machines are available
to do the same _oF with o gpeci.d shape of the ch2in,  The mortising head
can be awivelled to cut 'rhe angled rortise for the lower Loards.

A mew develnprent ic the multiple wrtiner which ras small routing
motors rmounted to movable unite which are ecantrolled by wneumatics and
guided on templates. Any recess, bore, or mortise will be machined. Thico
is a high produntion machine wihich may als0 be controlled by tape.

HOW 10 SFLECT THE MACHTNY FOR THE JOI

An anaiysis of all operntions which ghould be done wiil give the beat
view for choosing the macrine. The operation analyzis could aleo be the hase
to change the jesirsr and operztion of existins machines or to decide on a
high production machine.

The mortise-~tenon contra-dowellins operntion mentioned under section 71
should further be discussed here. The dowel joint is the Yetter construction.
There ie a saving in wood of 101, The bvorins cvele far crair frare parts is
10 seconds. G0 frave parts = 400 frare cornersz.

400 x 10 secondz = AO0OQ seconds or 1 rour £ minutes 40 scconds

A trained operntor can make tnose horea in 59 minntes 30 seconds.
There ie no *encning equiprent availuble doing this job in a conparable time.
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Roring emuimmnent LU ACLen ahesper Sron tennmine 2ad morticine machinen,
Flexibitity in meset oo the Toring ot aih redoce "down time' of » cachine.

ilirhly mechanized horiny ~nud ~or-itra; equipment is often pneumaticallv
centrcllied.

One mus- fir~f check the product:

furniture

acoustic tiles ‘
sports roods {e.r. tennis rackeis)
rrushes and bhrooms Q
doore ond windowe
indoor-outdonr roods
railroud ties (sleepers)

then choosc¢ the aquipment: A

stationary machinee or manually operateqd machines (e.g. power drille)
boring or nortising

gsingle cpindle or multiple epindle

corbined or convertible ecuipmeant

modular boring systems

and finally compare the price and the possibility of tool maintenance
of different machines.







