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THEREOF (71)   We, SOCIETE  SUISSE POUR  UK specification 950,127 no full
study had L'INDUSTRIE  HORLOGERE  MAN- been made of the preparation of
titanium AGEMENT   SERVICES  S.A.,  2500  carbide for use in forming
watch-cases. In Bienne, Switzerland, a Company organized  the case of
sintered alumina watch-cases 5  under the laws of Switzerland, do hereby
such would be clearly of light weight and declare the invention for which
we pray that thus would not suffer from the same disad- a patent may be
granted to us, and the  vantages as the hard metal cases. Neverthe- method
by which it is to be performed, to be  less, they have a certain
disadvantage inas- particularly described in and by the follow- much as
unless most carefully prepared and 10  ing statement:-
finished, such watch-cases would tend to  55 During the past several years
numerous  resemble plastics materials and thus might propositions have been
advanced for the  be considered by the average purchaser as a manufacture
of  atch-cases and similar cheaper line of watches. In reality of course
jewellery-like articles, from what might be  the difficulty of working such
material would 15  termed exotic materials. Thus, in contrast to  place it
in the category of a material suitable  60 the use of such well-known
materials as  only for the most expensive watches. gold, silver, stainless
steel and like metals,   Further to the foregoing disadvantages various
propositions have been advanced for there might be mentioned the difficulty
of employing hard metals such as tungsten car- providing the aforenamed
hard materials 20  bide or ceramics such as sintered aluminium  and similar
materials thereto, with the vari- 65 oxide. Reference may be had for
example to  ety of shapes and forms which are desirable UK patent
specification No. 950,127 which  in keeping up with fashion. Thus where it
is provides certain details in respect of the  desired  to sinter .
tungsten  carbide or manufacture of a watch-case from sintered  titanium
carbide such sintered process is 25  tungsten carbide. Although this
specification  limited in practice to certain shapes and  70 makes mention
of 'titanium carbide, there  forms and thus will not necessarily be. in
full are no particular details given in respect of conformity with the
fashion of the moment. this latter material, and it may be concluded  The
same is true in respect of sintered that as a practical matter titanium
carbide  alumina watch-cases where the difficulty of 30  was not yet ready
to be thus employed.  subsequent machining can only add to the In UK
specification No. 1,240,239 there  expense. is described a watchcase made
from alumina    The present invention proposes to pro- ceramic which has
been sintered. Essen-  vide a watch-case which whilst overcoming tially,
the same information is given in UK  certain difficulties associated with
the prior 35  specification No. 1,339,624.           proposals has an
aesthetic quality peculiarly 80 Although  in  theory, certain definite  its
own, and at the same time enables pro- advantages may be. drawn from use of
such  duction of a wide variety of forns. materials there are concomitant
disadvan-    One feature of the present invention is its tages to be
considered. Thus, for example,  use of an electrically conductive ceramic
40  to watch-case made from tungsten carbide  compound hard material. This
provides an 85 would tend to be extremely heavy and thus  initial advantage
inasmuch as very highly constitute an encumbrance on the wrist of
specialized forms may be obtained through the user. In the case of titanium
carbide, the use of spark machining methods. By although this material
would be much  proper choice of materials it is furthermore 45  lighter, it
would appear that as of the date of  possible to obtain a watch-case or
like arti-90  



1,525,609                                    2 cle of jewellery which is
harder, even than  the overall dimensions of the finished pro- those
formerly proposed to be made of the  duct. The blanks themselves may
normally warbide metals or from sintered aluminium  be expected to take the
form  of solid oxide. Finally, a judicious choice of material flattened
cylinders and owing to the nature will give a most striking aesthetic
effect of the sintering process under very high 70 inasmuch as there will
result a watch-case  pressure will be completely solid without which
although compounded from ceramic  holes therein. material nevertheless
presents a distinct   It has been found useful in practice to metallic
appearance.                    proceed initially with a heat treatment
prior 10    One material which has been found suit-  to subjecting the
blanks to the spark machin- 75 able for the articles is manufactured by
ing process. Such a heat treatment is Feldmohle Aktiengesellschaft of
Dussel- effected by heating the blanks during a dorf Western Germany, and
is designated  period from 2-5 hours to a temperature as Feldmohle SHT.
Such material is a com-  which ranges between 1100-[err] under a 15  pound
of aluminium oxide and titanium car- vacuum which ranges from 5 x [err] to
5 X  80 bide sintered together and is obtainable in  10-5 Torr. The maximum
temperature is the form of blanks already sintered. This  maintained during
a period which ranges material is harder than sintered alumina and  from
two to six hours and thereafter cooling must be formed by sintering under
pressure. under vacuum is permitted to a lower temp- 20  In view of the
fact that it contains a substan-  erature of about [err]. Thereafter atmos-
85 tial percentage of titanium carbide it is elec-  pheric pressure is
restored and cooling pro- trically conductive and thereby lends itself
ceeds until the ambient temperature is to spark machining processes for
giving par-  reached. Cooling at this stage proceeds at a ticular forms to
the blank as furnished by the  rate of about 140 per hour. The entire heat
25  manufacturer.                           treatment thus takes anywhere
from 5 to 20  90 According to the invention there is pro-  hours. vided a
process for the manufacture of a    Next, the machining process may be con-
watch case or other jewellery-like article  sidered. Applicants have found
that for best from an electrically conductive hard ma-  results a suitable
type of spark machining 30 terial compounded  from  for example
installation will provide means for control-  95 aluminium oxide and
titanium carbide com-  ling the duration of pulses applied to the prising
the steps of: initially forming a blank  working tool and as well the
duration of by sintering the material under pressure and  time between the
pulses. Thus the spark isostatic compacting at high temperature  machining
installation will be provided with 35 and gas pressure; subjecting the
blank to a  suitable programming arrangements. One  100 heat treatment
including the steps of heating  satisfactory machine is available from the
the blank under a vacuum ranging from 5 x  manufacturer Charmilles of
Geneva, Swit- 10-4 to 5 x 10-5 Torr during a period of 2 to  zerland, and
the control arrangements pro- S hours to a temperature ranging between
vided with the Charmilles apparatus enable 40 [err] and [err], maintaining
the max-  a precise control to be exercised over the  105 imum temperature
for a period of 2 to 6  pulse duration and as well the interval be- hours,
cooling under vacuum to a tempera-  tween pulses. Hosever, it should be
emphas- ture of about [err] restoring ambient pres-  ized that other
installations may turn out in sure and cooling at a rate of about 140
practice to be equally satisfactory. One addi- 45 C-hour  until ambient
temperature  is  tional feature, however, of the Charmilles  110 reached;
spark machining the blank to its  installation is that of a monitoring
device final form; and fine grinding and polishing  which, in the event
that difficulties should the blank to a desired finish.          arise in
the form of gap contamination or The process of removing material by
short-circuits provoked for instance by the 50 means of electric sparks is
not in itself new.  detached material the working electrode will 115
However. it has been found necessary in  be immediately moved away thereby
to pre- order to proceed with reasonable speed to  vent damage to the
workpiece undergoing add certain particularities in order that the
machining. process may become economic. It is furth-    In proceeding to
impart a given shape to 



55 ermore to be noted that unless the steps as  the workpiece undergoing
treatment it is of 120 hereinafter delineated are followed rather  course
necessary to provide initially tools carefully there is a substantial risk
of break-  which have the desired form. The program- age which of course
adds to the expense of  ming of the spark machining installation will
producing watch cases by such methods.    be thereafter determined by the
depth of 60   The sintered blanks of compoun are thus  machining and the
form of the electrode. 125 initially received from the producer and in
Thus, there will be in effect two time bases, providing instructions for
the original man-  the machining rhythm being composed of a ufacture of
such blanks these should, of  first time base during which a current pulse
course. be sintered to dimensions approxi-  of constant energy will be
applied to the 65 mately equal to, but somewhat greater than  electrode and
a second time base which  130    comprises the   interval between current
cases and like jewellery articles it is necessary pulses.These intervals
will be chosen in any to provide finishing steps and these are,
accordance with the depth of machining to of course, fine grinding and
polishing,  be carried out and the geometry of the elec- Herein it is
generally necessary to make use trode and may vary considerably among  of
diamond polishing in view of the hardness pieces having different form. It
will be read  of the material. It has been found in practice  ily realized
that the reason for this proceed-  that the particular material mentioned
ing is ing is to permit the installation to eliminate hereinabove and
supplied by Feldmmohle AG the material removed during the application   is
susceptible to receiving a high polish and 10   of a current pulse and that
in accordance upon being so polished reveals itself as a  with the depth of
the cut in any given situa-  dark metallic grey material.  It can be  tion
this may take more or less time.. expected that other materials as
enumerated Through use of the monitoring installation to eliminate
hereinabove and supplied by Feldmohle as provided with the Charmilles
machine  effects. Owing to the manner in which the 15   difficuties which
may arise through gap con- material is initially prepared and sintered
tamination, short-circuiting or actual elec-  under pressure and isostatic
compacting the trode contact with the workpiece may be finished product is
particularly dense and substantially eliminated in as much as the hard
although where thecompound is that monitoring device upon sensing a distur-
of aluminium oxide and titanium carbide 20 bance of this nature will
immediately  specific gravity is not particulary high and in   85 remove
the working tool from the vicinity of  fact will not exceed that of
titanium carbide the work-piece.  This has the desirable result  alone
.Thus the procedure as hereinbefore of susstantially preventing damaage
which  revealed enables production of high quality might occur to the work
piece. Since such  watch-case or similar jewellery articles work pieces are
quite expensive it is consi  which have the advantages of hardness dered to
be desirable feature of this lightness and a particular aesthetic quality
machine.      Althogh, up to the present, only a single  style and thereby
is highly advantageous for material has been considered for production  the
market place. 30  of watch-cases or like jewllery in accor-  WHAT WE CLAIM
IS:- dance with this invention it is considered  1. A process for the
manufacture of a  that any similar materia; having the charac-  watch case
or other jewellery-like article teristic of electric conductivity could
likew-  from an eletrically conductive hard ma- ise be utilized and such
materials could be terial compounded from for example chosen in accordance
with the aesthetic  aluminium oxide and titanium carbide com-  effect
likely to result from their use. Again  prising the steps of: initially
forming a blank should it be desired to utilize other mixed by sintering
the material under pressure and ceramic meyallic sintered materials such
isostatic compacting at high temperature should be well within the
possibilities  and gas pressure; subjecting the blank to  40 offered by
this particular procedure. Thus, heat temperature including the steps of
heating should it be desired, for instance, to make  the blank under a
vacuum ranging from 5 x 



use of a mixed ceramic material in which the {ERR] Torr during a period of
2 to metallic component was tungsten carbide 5 hours to a temperature
ranging between this would appear to cause no particular  [err] and [err],
maintaining the max- 45 difficulties, it being merely noted that the  imum
temperature for a period of 2 to 6 heat treatment, although different in
detail, hours, cooling unde vacuum to a rtempera- would follow the same
process and the vari-  ture of about [err], restoring ambient pres- our
factors affecting the programming of the sure and cooling  at a rate of
about [err]. spark machining installation would have to hour until ambient
etemperature is reached; 50 be varied to take into account the different
spark machining the blank to its final form; nature of this particular
material. Other  and fine grinding and polishing the blank to  electrically
conductive mixtures of carbides,  a desired finish. nitrides borides,
sillicides, metals and    2. A process as set forth in claim 1 metallic
oxides particulary aluminium oxide wherein the spark 5  mesholdlikewiidse
bertiuaken intOacont   as  inludes a double time base composed o      2
offerin  good 05~biiteundrtoe present   fistIn  tmbaedrnwhich a current
pulse procedure  ossoficonstant energ  is applied to a acin ln Asern
soondstemciase   a bee   elcontroeand anesecond time base comprising c s
omplete  ithwle  reahiizgsep that owingt  the interval between, current
pulses. 60  the vry natue of this type of machining the    3.Apoesa   eot
in clim2y 2 60  the very nam               Ose ~~wherein the time bases are
determinedb completed product at this stage is~yery clos he fomfth
aingelcrdadte to the final size desired and thtfrhro ept of the  achiningn
electrodiad h all angles, voids, and like specific forms will dept of wtche
cut e tof be o  made.13 be already incorpoirated into the piece which 4
ach ca  selfy conutvhadm poundielecthen 65  has been brought to this point.
For watch-  al'cnutv   admtra   hnmd                     3    3    4
1,525,609                                       3 comprises the interval
between current  cases and like jewellery articles it is necess- pulses.
These intervals will be chosen in' ary to provide finishing steps and these
are, accordance with the depth of machining to  of course, fine grinding
and polishing. be carried out and the geometry of the elec7  Herein it is
generally necessary to make use V3  trode and may vary considerably among
of diamond polishing in view of the hardness  70 pieces having different
form. It will be read-  of the material. It has been found in practice ily
realized that the reason for this proceed-  that the particular material
mentioned ing is to permit the installation to eliminate  hereinabove and
supplied by Feldmtihle AG the material removed during the application  is
susceptible to receiving a high polish and 10  of a current pulse and that
in accordance  upon being so polished reveals itself as a  75 with the
depth of the cut in any given situa-  dark metallic grey material. It can
be tion this may take more or less time. expected that other materials as
enumerated Through use of the monitoring installation  hereinabove would
provide other aesthetic as provided with the Charmilles machine  effects.
Owing to the manner in which the 15  difficulties which may arise through
gap con-  material is initially prepared and sintered  80 tamination,
short-circuiting or actual elec-  under pressure and isostatic compacting
the trode contact with the workpiece may be  finished product is
particularly dense and substantially eliminated inasmuch as the  hard
although where the compound is that monitoring device upon sensing a
distur-  of aluminium oxide and titanium carbide the 20  bance of this
nature  will immediately  specific gravity is not particularly high and in
85 remove the working tool from the vicinity of fact will not exceed that
of titanium carbide the work-piece. This has the desirable result alone.
Thus the procedure as hereinbefore of substantially preventing damage which
revealed enables production of high quality might occur to the work piece.
Since such  watch-cases or similar jewellery articles 25  work pieces are
quite expensive it is consi-  which have the advantage of hardness,  90
dered to be a desirable feature of this  lightness and a particular
aesthetic quality machine.                                  which may be
adapted to meet any change in Although, up to the present, only a single
style and thereby is highly advantageous for 



material has been considered for production  the market place. 30  of
watch-cases or like jewellery in accor-    WHAT WE CLAIM IS:-
95. dance with this invention, it is considered    1. A process for the
manufacture of a that any similar material having the charac-  watch case
or other jewellery-like article teristic of electric conductivity could
likew- from  an electrically conductive hard ma- ise be utilized and such
materials could be  terial compounded  from  for example 35  chosen in
accordance with the aesthetic  aluminium oxide and titanium carbide corm-
100 effect likely to result from their use. Again  prising the steps of:
initially forming a blank should it be desired to utilize other mixed  by
sintering the material under pressure and ceramic metallic sintered
materials such  isostatic compacting at high temperature should  be well
within  the possibilities  and gas pressure; subjecting the blank to a 40
offered by this particular procedure. Thus, heat treatment including the
steps of heating  105 should it be desired, for instance, to make  the
blank under a vacuum ranging from 5 x use of a mixed ceramic material in
which the  10-4 to 5 X 10-5 Torr during a period of 2 to metallic component
was tungsten carbide  5 hours to a temperature ranging between this would
appear to cause no particular  [err] and [err], maintaining the max- 45
difficulties, it being merely noted that the  imum temperature for a period
of 2 to 6  110 heat treatment, although different in detail, hours, cooling
under vacuum to a tempera- would follow the same process and the vari ture
of about [err], restoring ambient pres- ous factors affecting the
programming of the  sure and cooling at a rate of about [err] spark
machining installation would have to  hour until ambient temperature is
reached; 50  be varied to take into account the different spark machining
the blank to its final form;  115 nature of this particular material. Other
and fine grinding and polishing the blank to electrically conductive
mixtures of carbides, a desired finish. nitrides. borides, silicides,
metals  and    2. A  process as set forth in claim  1 metallic oxides
particularly aluminium oxide  wherein the spark machining procedure 55
should likewise be taken into account as includes a double time base
composed of a  120 offering good possibilities under the present I first
time base during which a current pulse procedures.
of constant energy is applied to a machining As soon as the machining step
has been  electrode and a second time base comprising completed it will be
realized that owing to  the interval between current pulses. 60  the very
nature of this type of machining the    3. A  process as set forth in claim
2  125 completed product at this stage is very close  wherein the time
bases are determined by to the final size desired and that furthermore  the
form of the machining electrode and the all angles, voids, and like
specific forms will depth of the cut to be made. be already incorporated
into the piece which    4. A watch case of a compound electri- 65  has been
brought to this point. For watch- cally conductive hard material when made
130 l 11111111111111111111111111 11 *   C   l  M  S   *    1.525,609 by the
process as set forth in any of claims      CLEVELAND AND JOHNSON, 1-3.
Chartered Patent Agents, 5. A process for the manufacture of a
Chancery House, 'vatch case or other jewellery-like article as
Chancery Lane,                  10 5 Claimed in any preceding claim and
substan-                   London WC2. tially as herembefore described.
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be obtained.      


