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Hollov placen °r cavities nr, he  rr ide  in vood  vit h  rotating,   continuous 
or esci] latin" *-eols.    mKe -on-!   f.ovmo:-. m-: rîli •» ne borine unitn   •re  t>c au.^.r «md 
<wict-drill  t.ypes,   wnii:h T? derived   ^om craftsmen' -  torlo.     Tîoring tool3 
vdvance  into th« wood  i". .? di re o/ion p; -s 11 *» 1   to r.hr  avir  of rotation and cut 
on their for'.ard  «nd only.     ^n  r' — -  <••«   Mie nn.":r '.«i+   1.H   •'"''^.»••d to permit  chip 
release   and  ic narrower a1.  *'^ 4ca  (chuck-)   und ir. order to prevent friction 
\r\ deep holer,.     Tl - ;ia:n iv"  of  .->  h:t   or drill   -ire  the   spur,   lips»   point and 

flute. 

The comv.-.op  to^ls used ':i*h d-»-:.l.L  prence; are:   tyij*   drill,   au^er "bit, 
r-pur machine  ¿rill,   m-\\ti-s--p..;v PiHiirte   'n^,   olu^ rut-er,   adjustable  countersink, 
«lid  centra   bit,   expansion bi'.,   hole  cnH?'",   hoi*  saw,   router bit,   dovetail 
cutter,   ocuiterF.ir,' ,   connt-erhe-e vith  centre pi'ot,   hr.i'iow chisel.     There are 
illustrated   in   r.i.»  doc-^nt. 

The nor'' :.i.r;T operàie : :< IOT'P  dt*~f •'> cui *•   tr> define,   «ince  it  can combine 
<,<•>.,e ral   basic  cut r in;- aot"¡ e v.     '..'"*•(..>-.  -•   "outint.1; tit   orci!later  ar  v:ell   as 
rotfl.i-er,    '.!••   one-a+ion   is   c-ii >d   c !ot  mpt; ?inp;.     The  t'-Tir.  "routisinr"   is uned 

•n,l.h  a  ?-;:'i4fT  ^.urni.np "¡t  a. ",uch higher speed 

tì¡an  a  dril! 

''l e vi^wr; and -jpi "• 
".'''* ne ~.^ri'.ari i " rfS 

ran  ho'-n   r" pr^riii.-'1!1   'sí'hr¿'    'o--mal   crtitir.f 

r;   r/^,T-;-;:--.íe-i   in   '¡.i?  na/.'-r   *rv   "o-^e   of   ine  author  "tìd  ^o 
r:   i'e  "i'-vr:  of   th1"  rjeore4 -ri.t   of UNIIX").     Tb1's  document 

v'( 
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RESUMEN 

Para haoer muesoas, rebajes o entalladuras en la madera se emplean herramientas 

giratorias, de acción continua y de acción oscilante. Las máquinas perforadoras más 

comunes son las de tipo barrena y las de tipo taladro heiiooidal, que se derivan de los 

modelos artesanales. Las herramientas perforadoras penetran en la madera en una 

direooióh paralela al eje de rotación, pxoduoiendo el extremo anterior de la herra- 

mienta el efeoto oortante. El vastago de la barrena de rosca es acanalado para 

permitir la salida de las astillas y más angosto en el extremo superior (insertable 

en el portabrocas) para evitar la fricción cuando se trata de agujeros profundos. Las 

partes prinoipales de un taladro o brooa son las siguiente si los gavilanes o dientes, 

los filos, la punta y la acanaladura o espiral. 

Las herramientas que se suelen emplear oon los tala Iros de banco o prensas tala- 

dradoras Bon las siguientest brooa salom&iioa o heiiooidal, barrena de rosoa, tala- 

dradora meoánioa de tulipa, brooa mecánica multitulipa, fresa de cuña, avellanador 

regulable, brooa sólida, broca ajustable, fresa de barrenar, sierra de agujeros 

circulares, brooa raxruradoraf fresa para oolas de milano, avellanador, escariador oon 

piloto oentral, formón hueoo. En la  minori a figuran ilustraciones de todos 

estos accesorios. 

j/ Las opiniones que el autor expresa en este documento no reflejan necesa- 
riamente las de la Secretaría de la ONÜDI. La presente versión española es traduooión 
de un texto no revisado. 

id. 73-8OO5 



Joml  dei,;*.-   :r >>--•   T:..--:.-    .T •••".•'.'• '''?•  •'-M.-'T-.  -v. ¡ bcec    -•^•c:fic 
machinen.     Mort-e    ""e   ' ">",n< -    <••••.•       -,.-••   -i—^ i'< "•    <!0".^  or  ••  r.h.'iv.    .rid  chiee1» 
rnortiaer   iiH,   ..ince  tr'•   >•• 4'.i-. r-""   ' -o Hi;p---r.í    >pc -V i jn-',   nonr.-ii'v r.CrpJirp 
tvo difformi .:Mf:.i-¡f.    (''•!.  '.'i   i:V!    : Tt;   ir).     ?rcri.t .•/  ^" pa-p  and 
simplicity   of   ho^ir.- •--j •   -   ¡r".   •   •<••    I i-onr'.t   • • n> *.   •»    't>M".-   *r*-r¡ri   ' a   rc^p1 wp 
the  varinuc ^ort""^   'u>r   !«••">-.       i>*r Ì • *c*--f\     '>irrf;i.     TV''   '   ' *f't' hav« been 
shown   to be  the   itronr"T   v   -o:-.-    i-p'ir   t :.-•*.'.,.   VM   ~1"''"     ^.ey  -i'.'.-iys   r---qui re 
glur,   can be  leas   --pn-'-p-': ••» •--,<-   i-    ^ - ^     -iv<-;-..     (T.„  nr »   ro-^o^v 
used. 

The man;;  r»*miirf,rií>i'+í; of   >)<~   r*Mmiture   i.ndu-•.•'. ry h.v.'>j   !e<i   ' •-.   •>.. vide 
variety of ho>-borinr •   ic',..r,.-:-i   for   :>ir!-! «—   \v>'  lour'p-in-i hcrin.-r,   in vertif.fl 
t.r horizontal  drsi/rv*«    Mul .i-'ipi-e1 '  bar*'.  <-.-,.n h.    UIK' Mí t.*. °0 - viri  even up 
to ¿8 - bits.     <:;;.-ci"l V fir,,-; T--.C<.I -,*>P for d^-'p  bü>'i,   wit*   f'ie-'ibl*  shafts 
and  with aut..fiati.?   -on^o'     have Ver) d^v loped. 

Mort is in.»: machine-:  hf-e fol'ovr-d thir  tr*^, !   •.•'*.* '".rr-iy spec- f iciliy 
designed combination uni..-,   i.e.   f">r rrrrsßinf; ~"-u*n-  ;'ltt«H   f' mi.ture locks, 
a combined «lot n^rtnu-,   rfcern-r end Veyhole rcor'-iser machi"!"  h*B been 
developed.     Another •:x^f" '»•   el"4   nor'1ST I-VI t'*en d^vflopori fr - r*a<inf; 
louver ehutter siotn.     A1 no a -iui rip.',  nortiatr with ".mil   r-.«ii-jn^ motors 
mounted on movabi»  uritr  entroll''-i by pneumatic:--   inri *niidel V-     templates 
h&a been designed to do a variety of ;ols et  a >. iirh ra*e,   -rat on at i cal ly. 

.1 



31  escopleado  js más  difícil   le  definir yi quo  puado  combiner   varias  operaciones 

básicas do corto.     Cuando  la broc?, ranuradora osci l'1. y gira il mismo tiempo,   la odo- 

ración  so dò-nomina üsoc^leado (iy ranuras.     ^1 tórmino  '''ranur~ io:'   so   ¿mploa cuando sa 

equipi la escopleadora do ranuras cor. uni  fresa io  ronunr qu._  gir?, a uní velocidad 

mucho más o1avidi quo   h d» un taladro. 

Li construcción de  juntas requiero  i menudo determinadas operaciones y,   por 

lo tanto,  máquinas  especiales.     Las ensambladuras do  caja y espiga  suelen hacerse 

con una escopleadora do cincel   o mortijadora en cadena,   y,   como eso  tro-bajo exige 

dos operaciones diferentes,   os necesario emplear generalmente dos máquinas distintas 

(una espigadora y una escopleadora).    Ultimamente,   debido al  fácil y sencillo manojo 

do  las máquinas perforadoras,   se registra una marcada tendencia a  sustituir las 

diversas ensambladuras do caja y espiga por ensambladuras de cía/i ja.    "Setas han 

demostrado sor más fuertes para la mayor parte do  las  aplicaciones,   poro como aiempro 

requieran encolado pueden resultar monos apropiadas en  los casos an que no se  suelen 

emplear materias adhesivas. 

Las muchas y diversas necesidades de  la industria del mueble han dado como 

resultado la aparición de una gran variedad do máquinas perforadoras de acción  sencilla 

o doble y funcionamiento vertical u horizontal.    Se pueden emplear vastagos múltiples 

que accionan 20 y hasta 48 brocas,    leisten máquinas  perforadoras  especiales para 

agujeros profundos,   oon ejes flexibles y controles automáticos. 

Las máquinas oseo ileidoras han sejuido osti tendencia,  existiendo muchos modelos 

en las que se  combinan distintas funciones;    por ejemplo,  pari preparar las entalladura;. 

en que encajan las  cerraduras de formi cuadrada se ha diaañado una máquina en que 

actúan combinadamente una esconloidora de ranuras, una «bu^idora y una eeooploadora 

para el agujero de  la-1 lavo.     También se ha ideado otra escopleadora espacial para 

haoer las ranuras necesarias para las tablillas de persiana.     También so ha ideado 

una eeoopleadora múltiple con roqueños motores acanaladores montados en unidades 

móviles controladas neumáticamente y dirigidas mediante plantillas o patrones}     este 

tipo de máquina ejecuta «aromáticamente gran variedad do trabajos a alta velocidad. 

.L 
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RESUME 

1 
fei 

1 

/si 

Pour fair. da. craux ou das cavités dan. la bois, on paut utiliaar d«. outil. 

rotatif., d.. outil, à mouve-nt d. révolution ou da. outil. o.cilUnt..    L.. outil, 

da paro.«. If« pi« coura—nt utili.és sur la. -achina, sont l.s «èche. at le. 

forât, hélicoïdaux qui dérivant d'outil, d. -»li.i.r.    Us outil, da parca«, 

avançant dan. 1. boi. suivant una diraction parallèla à laur axa d. rotation at n. 

coupant qu'avac laur axtra-ité antéri.ura.    La ti«, d. 1. mecha cuill.r est cannale, 

pour parmattra 1. dé«a«a^nt da. copaaux et .11. est plu. étroit, au aoa».t, 
c'est-è-dir. du côté du «ndrin, pour évit.r 1.. friction, dan. 1.. trou, profond*,. 

Le. principal., parti., d'un. mèche ou d'un forât .ont 1. oouteau-traçoir, 1.. 

lèvres, U pointa .t la cannelure. 

I î 

1/   Les opinion, exprimée, dan. 1. présant document sont callas da l'auteur at 
ne reflètent pas néceesairement laa vuas du Secrétariat da 1 «CRUDI. 

id.73-8004 
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LAS outils lea plus communément utilisés sur les perceuses sont les suivants : 

foret hélicoïdal, meche cuiller, mèche torse à traçoir, mèche à traçoirs multiples, 

aèohe de bouchonnâte, mèche-fraise réglabl. , mèohe à oentre monobloc, mèohe extensible, 

découpeur, scie rotative, mèche a défoncer, fraise pour queues d'aronde, m«che-f*aise 

(ou fraise conique),  fraise a chambrer avec pilote, bédane creux.    Ces outils sont 

représentés dans le document. 

L'opération de mortaisage est plus difficile à définir parce qu'elle peut oombiner 

plusieurs opérations élémentaires de coupe.    Dans les mortaiseuses à mèche, l'outil 

oscille et tourne en atme temps.    On utilise le mot "routising" (défonçag«-aortaisage) 

lorsque l'on adapte sur une mortai s eus e à mèohe un outil de défonçage dont la vitesse 

de rotation est beaucoup plus élevée que celle d'un foret. 

Les assemblage« exigent souvent des opérations spéoiales et par conséquent des 

machines spéoiales.    Les assemblages à mortaise et tenon exigent deux opérations 

différentes et sont dono exécutés normalement sur deux machines différente« 1 

tenonneuse et mortaiseusej  la mortaiseuse utilisée est généralement du typ« à chaîne 

et bédane creux.    En raison de la faoilité d'emploi et de la simplicité des perceuses, 

on a tendance depuis quelque temps à remplacer les divers assemblages à mortaise et 

à tenon par des assemblages à cheville.    On a constaté que, dans la plupart des cas, 

les assemblages à cheville étaient plus solides mais, étant dorme qu'ils exigent 

toujours de la colle, ils peuvent itre moins appropriés dans le« pay« où les adhésifs 

ne sont pas d'emploi courent. 

fia raison de la grande varié.J des op_iétions effectuées dans l'industrie du 

meuble, on a mis au point un grand nombre de perceuses vertioales ou horisontales, 

de type simple ou double.    Les barres d'alésage à broches multiples peuvent itre 

utilisées avec un grand nombre de mèches : 20 à 48.    On a également mis au point 

des forças«« è Dèche pour trous profonds, à arbre flexible et ooonande automatique. 

Les mortaiseuses ont suivi la même évolution et peuvent comporter un« grande 

variété d'unités combinées conçues pour un usage déterminé j o'e»t ainsi que, pour 

faire les entailles pour le logement dee serrar »s à platine carrée, ou a ois au point 
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une machine qui combine lea opérations d'une mortaiseuse à mè^he, d'une machine à 

rainurer et d'une mortaiseuse pour trou de clé.    Il existe également ui>e machine 

spéciale à faire lea entaillée pour le logeaient des lames de perei enne.    Autre 

innovation récente : une mortaiseuse multiple   munie de petite moteurs à forer montés 

sur des unités mobiles à commande pneumatique guidées par des gabarits;  oette maohine 

à grande rit ease exécute automatiquement un grand nombre d'opérations. 



Hollow placea -  caviti«".? - machined  i« wood can be made with rotating, 
continuous or oscillating tools. 

Dril 1.8 or boring units «reniate by  rotatin* a cylindrical hole. 

Routing bits, mortising chains and chisel o generate by combined 
movements non-cylindrical holes. 

MACHINE JBOTMöjMID jWWTISDIBJPOafi 

The most common machine baring units ere the auger and twist-drill types 
which are derived from craftsman's tools.    See figures 1 and 2. 

An auger bit has a caniral sor«w (bit point») which draws it into the 
wood, two spur« which score the circle and two cutters Nhioh cut the shavings. 
The sorew point may have a double or single thread or a brad point. 

Some auger bite have a solid oentre which makes the tool atifftr, but 
the bore surface is not as smooth as machined with normally twisted flute bit. 

Larger diameter holes are bored with centre bits, plug cutters or hols saw. 

Spur bits are used especially for boring into oross-grained wood. 

Router bita have «harp winga to out in 9 direction 90   of the bit. 

For making screw holes oounterboring bits will bs used. 

Boring tools will be used or. a single or multi-spindle drill pros«. 
See figure 3«** 

Any boring tool advanoss into the wood in a direction parallel to ths 
axis of its rotatio« and cuts on its forward end only.    In order to remove 
the accumulating chips, the sten of the auger bit or twist-drill is provided 
with nutet to facilitate the release of the okips.    The disaster of ths tool 
body toward the chuck end ia slightly less than th* lead end, to prtvsnt 
friction as the tool advances into the wood. 

The main parts of s bit cr   'rill  are? 

Spurt       for smooth cutting of the noie periphery.    Twist-drills do not 
have spurs. 

Lips:        for lifting and separating the n. loessive layers of the central 
wood when boring into «ids wood and to saver ths fibres in that 
area when boring into end wood.    Auger bite accomplish this with 
a chisel-like action, while iwi3t-driïla develop a shearing prooess. 

Point: for centering the drill and preventing its initial wobbling. Ths 
thread generatesi a drawing action which is more essential in hand 
boring ope rat lor.:.». 

Flute:      for removing ths chip vasto in a epirai. way.    For shallow holes,  as 
in plywood,   such flut«« -.ay not be necessary. 

See figure 1. 
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Boring Tool   Terrainel047 

Twist drill 

«W»ll   —^J 

rot etmu±mttt¿ 
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Jpar bit« 
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Common tools :or use on dril. presses 

A. Twist drill 
B. Auger bit 
C. Spur machine arili 
D. Multi spur machine bit 
E. Plug cutter 
P. Adjustable  countersink 
G. Solid center bit 
H. Expansion bit 

I. Hole cutter 
J. Hole saw 
K. Router bit 
L. Dovetail cutter 
M. Countersink 
N. Countarbore with 

center pilot 
0. Hollow chiatl 
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Pine cui.t.•-•••..-, wit,;;   :\r ,-—, 1 e-\  o- 
yl i nel er"   irò o    -.nr'r"ii 

>.n •-•fectö  vhich  are   repla 

-•'V,:r-.   in   Mi    fon-i   of  uh'vrt 
••'. •    <V; vvi'Oj.   bv   r:'fio-;1 ri. •  knatí- 

v-     .,,,-J-V.     p< 

r<'cr ";a^1'i"in ' :.: r- •'•„r-o  and   "ori an vii j .ji1  h<>te",   t ne  combined   --n<Ter bit 
an r3  rv'u..rr-  c::r"'i   vili   if  used,     if  n >n~ rotating   .-riuare  smeli  J -   attacher) 
to   tre   vota tin-* a\rp="~  bit,   a  .-  .lar"    ;.it  wi;. i   te  ¿je.ne^areu.     ihe   hollow 
•'•his^l   bit  vJi-.ii   its   ir--»ri  .-.-ne   broi-f^;; nut   1;>      ornn^ v/ith a cnisel-1 i.V:e 
action.     See  f i ~-,v-<->   "•'. b. 

This combinad  toal   ie.adu  to  the  -b—Lfrn  of  the hollow otiwiel   rrortificv. 
The  sar.e  rectangular  role e t¡:  bo 'nacninod   witn  a   rapid  OFJ.-.I I.latin," chisel. 
The hole   is exact"1 y   rectan^ii ;•• with  ni i   adjacent   surfaces of the  hole. 
See figure }.c. 

Ho -re-ver,   wren a   routine bit  oscillata:   ir.  addition to its  rotating 
action,   the operation   ir  the»,  e.alied  riot  .-lorTisinr:.    See finirò &, 
The machined hole hnr?,   TWI parallel   ^rf'Cf.a  -¿Inch  r>,r'- connected by half 
round ends. 

Another mortising opera' .i '.ai is  chain -aorticin^.     I1'   is a rou^h but 
fast operation,   especially   whore   jarre, noi os are -n-iChined.    fío at:  of the 
chain-cut helea arr> r-ctan.aiiar,   ¿ut   t;-'.  bottom   LB  rlvrtly round.     To 
avoid  this feature,   -orni;  oí"  the  ch-.-.in r.'.ortisjn;* vacuine-  arp additionally 
ptruipoed  witii  r>  no". Low  chifc-ei    it ^.e'i;r!V-r.t. 

When comnarin^ a'.l   the  d liferent   ^r rt i. :• i","- operations-,   i*-   if* difficult 
to  define exactly tr.e   cut   ina; action. 

The  ::''nt norti^er   it-:   i col. ed vi ' L   i   ecv: ter,   whi^h meanc   that   4 ho   r.p.m. 
of  tht    bit   in  -i-'cr   ;a,r ' :"   ''ha:;   of   a   • •'' i. i .      3o   in   :-0'-c   cachine   developments 
.-.'here   aiyh r.Döfd  routing  ¡:ifi;  arc   chue-;*.-;   fo>- i.orti-iu;; opfrar.innr,,   the  term 
"routii-luf"  is applied- 

II    JOINT  DfeSIGHS DKTERMINIiKÎ T4L OPPJRA .'I A'      Set  l'^aire  r; 

In rr.any oases a   .'joint   .ie::i ;n  rev.uirei.   a  specific operati;.n and   iîi 
consequence +he mgciv n^  to  b^  I-^,"H.>H <-\} )   \<-,^y. 

The mortise and  tenon   noiv-tr,  can be done on  a chain and chisel   ;nortiser. 

The exploded table view /lives details  of n  very strong desi/^n,   but  the 
haunched tenons could e?.3ily be replaced by r twin dovrei  joint,   hence much 
stiff er than the '-.ortise-ter.^i ,;oint.    See   íií'/urt   G, 

fhe mortice-tenor,  joint:: require  tv-o different operation« and two 
different machines,   viz:   rhe  t^noner and   t.nn mortiner. 

When changing the dowel   ,)Oint,   both aa.iaeent  parto can be bored  by the 
sane nach in* with the   so.no borinp- toola.      "n:   piteli of the bore   axin   is fixed 
so th-.t   a boring .ip -;hicn  locotes  the   ' v:c  parti   is ntceünarr/ only. 

ihit  what  ..bout   the  ."trench  of tre aort ioc-tenon  joint compared with 
the  dov.'el   joint?    StreTifti:  tegf  on   loor   '''r^-'ie   r-or;ieT'  joint.?  had the   fol loving 
reaul.tr:     ill   frame  nrti.- r-^.rnred  VOrr.  -.id + h  --.rd  /¡Oinn  thickner..;;   different 
tenon   si?,en  ar.ri d.vo"1   ci 7, e s   rad  +o  s Sind   ti:j.r   t,-¡r,T  usinr  two different   kindn 
of adhesive;   the  wir.nor of   t'¡'   te ,t   iv  i.n   ^ay  cane  tht  dowel  joint,   whicìi   hM 
,rQ.''   to   .'00;;.  r i'-i'.er Rtrei,,*1 h   -J.;:    tho -.n- 11 .f-f-tenon  joint.  Trie   "eason  for this 
*3trcn,r't'r.   in   the  ¡u/e   of   the   »-lu^   oi-i-'t''à   ••iirra.".      A   tf-no.i of  ',0"\n   width,    lòmm 
thickner;:; and  y(>:"v   le".rf.}   anc¡   ! vio  de •». ì.<-.     t r>   i"   d-o;-,e1cr ani  ^mm   :n  length  have 
64,*l   'na,' ana 6 e,, <  en."'.     Vhe   rc'/'tioi of   ;;v   e-.a  jr.m surf.-ío^   ir   ?8  c:\'!   :   3-   cmP. 
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As  pointing in furniture production,  is a tir»-confruming operation, wany 
Manufacturers have svitc?:''d to boring operation*  inntoad of mortising.    Despite 
of the  joints, ,iew developments of hardware,  e.^.  hir\«;eH.   are  shaped to adopt  the 
boring operation inatea<¡ cf nortising. 

ft might be s tat', -d bore th-vi  TOSí  of th« new dfve topnents  of boring 
equipment arc  in those countries •'!?:••: h..«^)-.'^^!.*, y zw b^'m  lenigned for 
automated production. 

A compari .on of boring r.aciu ncs   celween '1.5.. Britian and Continental 
manufacturers will give an idea of the development atngca in the woodworking 
industry of those countries. 

Howavsr,   boring operations are also combined with other machines where 
the sequenoe of operation ie required.    Exwplep are ¿riven in section III. 

A widespread field of combined operazione for borings 

glue spreading 
dowel driving 
hing« mounting 
screw driving 
plugging 
hardware setting 
brush otud driving/nailing 
chucking (dowel) 
ring reinforcing 

and for boring! 

routing (recessing) 
hardware setting 

III    TYPES OF MACHI»« 

A.     Boring Machines 

A vertical drill press is the -nost, universal type used in the woodworking 
trade.    Ihr- horitontal olot boring machine is wrongly termed because a slot 
cannot be V>rec      The r,.\nufa»rUrer!* should rather tenr,  it "slot mortiser". 
It is a machine used for boring opérations when either the twist drill or the 
workpiece moves parallel    to the drill axis.   When chucking a router bit and 
the workpiece moves to and fro for 3 limited distvwe,   the r««ult will be a 
"slotted mortise".    Many workshop cabinet makera are using this machine for 
boring operations on furniture parts.    This machine was th« basio idea for 
designing modern "slot mortifere* with single- or double-side action. 

The many requirements from the furniture industry lead to many dowel 
hole boring machines for single- or double-end boring,   in vertical or 
horizontal design* 

A special  feature is th« ¡miti-spinale boring bar.     In fizsd position« 
up to ¿0 threaded cbuo.*s are lined  in a bor.    Any bore pattern can be adjusted. 
Cabinet sUe bo*rde can be bored for-Knock-down hardware or position pins, 
shelf pin holer», Vey hole« and so on.    Bore patterns with 48 holes ars even 
used.    However,  most of the bores with this equipment are lined up because of 
the bore bars. 

More different boring pat temo  are  required for tne production of ohaira. 
End-grain boring via side.-grain borirtg ur.      single- or double-end boring 
**a.ohinef» are often usfd in the chair industry. 
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••;Oûd*-n   m i£.-i.'-.'.'    i rió', mr:. >•l -,   •••i-h    .      \   ••.IT- -,o:it   :    :u/'- >at A-.;-  r. • c '. :. : ^   vf.i':1    vi M 
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^n   re-tu"'"i T<-;iL-  •.';*'•,    • ^   cnrf.   m e-.-t-r1,   -.TIC ¡   .chine   < -m if ici;1 ri ;•:: 
started   4:o   K<:; ir;   r.oT!r-"  t.ni:.-   f'.r   r"S*,ov,-3-, zed   rr, ae ! i i ir rv .      3 Lindar;! i "*e.d 
rnotor-uniir  wTth  ocupu " ";"   ''">*'  -•--.--r   r> r *"   l'ir."  'or*»- he irti-,   ^re   avail ibL»- 
¡'or  inni vidua!,  purport1*".      tl-n-U'   ani tu   a^e   r.\ i L i    :\ib   combined   feed  -i rive  and 
a.*v   kr.o'm   .tB   "Kk't-iiH :: i ": :¡" , p-i'U'.: itici': i.v   cort'-o'.'. < d . 

When   be reo hivo tu he r:.arh ir.ed  under .afferent   angles','rrulti-:*ni.ndì en 
rr.ac'ninr3  v.'itr card in nh'.f't   or fi ci Die   nhaft   x: : 1  te u*-erl. 

The  development  uf  rtutortiat i e  boring "-achines did  not  r-<top wit:,   the 
built-in  pneumatic controls,   or sequence  control   ci" different operations, 
but   inni urto s tape control   to  cover  the. demand of industrialized woodworkin7 
industries. 

3.      Wort ising Machi no 9 

Th«  change in the desipn of mort.ir.m,'* machine•  is similar to the 
development of boring machine?..     Mortiainf" machines  include  chisel   and chain 
•rortit'in**' operations^ a;'' well   as oscillaiinr chine!   ruin"  slot  routisin/T. 

A?- may woodworker? ..-till  have  in mint)  tint   »hey are   trained  craftsmen 
for solid oeeigna,   it is not   an easy task  to  convince then  of better 
solution*1.     The d'oif-n o^ ne;v.* mori ir.in'* rraeh: r<en  rendaren possible a ;*ooti 
cooperation betveen ".,oocVorkerf¡,   ma'-hine Manufacturer""1,   tool  i manufacturers 
and hardware manufacturer".     Jur. t   rererhev the old furniture  look*) with 
square pint en!     Accorditi?- to  the  router oit  diarpter,   these  plate  end? are 
round,   f"0  thrt after recessiar   the   l.ocl:  can Ve  flush counted.     A  combined 
aiot morti ser,   rccer.í'er end  ^."IvJ.e nurti^e.r "lac;•ine:-",  iti one  pase  i he plate 
rece****.,   the  lock body ìnortic"   and   the  '-.oyhole -   rn  ingenious   ide*. of n 
prototype  wnich   is r,o\« available  in r>.i\rç,f varirt Lo.ns.     Despite  the highly 
developed   equipment,  many conservative  àeni-n-iR of rhiuei   rortisert; and 
chain mortieer*; arc  m action  and   ! ..ere  is ;ii i.j 1  demand  for them. 

Very   special   is the  louver shutter ¡-.lot nortiner for cutting* the slota 
to vhich  the  louver hoards are fitted.     It  it  a Ivan-act in,*- machine with n 
high rate  of m acri in in-- cycles.     Other chain nort z .'in¿* machine:-  ar« available 
to do the   8 am e  job with a npecitl   shape of the chain.     The mortising head 
can be swivelled to out  the angled mortine for the lower boards. 

A lew development  is  the riultjpl e    'ortir.er which has   arnall  routin;: 
motors rounted to movable units which ai-e controlled by niieumatica and 
<*uided on templates.    Any recer.-?,   bore,   or m ort i £*•-"•   •••ill be racnined.    ?hir. 
its a high production "-achine wiiich "iay alzo b*   controlled by tape. 

IV    HOW fiX) SELECT THE WCHTW POH T?IE JO?, 

An aralysi*! of all  operations •••hi e h ehculd  he done will r;ive the beat 
vievi for chooninf: the nach ine.    The operation analysia cou li also be the base 
to chan/re the  ìesirr and operation of existing machines or to decide on a 
high production machine. 

The mortise-tenon oontra-dovellmr*, operation mentioned under section TI 
should further be discussed here.    The dowel   joint  is the letter construction. 
There   is  P.  r.aving in vjood of  10,!.     The borlnr cycle  for chair fra^e parts ìK 

10 seconds.    ^0 frate parts  - ^00 frange corners. 

"Î00 x   10 second?.    »    .4000 seconds        or  1  r.our f: minutes 40 seconda 

A trained operator can make  tnoae borer«  in 59 minutes 30 second*:. 
There  is  no tenoning equipment  available   loinr, thin  ¿ob in a comparable ti.te. 
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Flexibility   LT
1
   v^sel   , ;i ' th»-   . n.i¡»í,   ni.,    m <^- 

Highly  n,ecr.ani»n.1 Win.: «>id  --.of inn." nT-ir^   i«  of+r-n pneumaticallv 
control led. 

One must  firr.t  check the  product: 

firmiti; re 
acoustic tiler, 
sportr, r^odiî (e.f>   tennis  rackets) 
V.ru3he;3 and brooms 
doorc  and windows 
indoor-outdoor rood:- 
railroad ties (sleepers) 

then choose the equipment: 
stationary machine- or manually operated machines (e.g.  power drills) 
boring or .mortising 
single spindle or multiple epindle 
coc.bined or convertible equipment 
modular borine systems 

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




