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_(71) .. We, : :i<ABUSHI~I" KAISHA 
DMNI SEIKOSHA; . a ·Japanese. company 
of 31;.....;.1, ~chome, • Kaiil.eido, Koto;..ku, 
To!tyo, Japan, do hereby. declare . the inven­
tion,, f0r· which ~ pray that a paterit ·may be 
graI1ted _tQ. us, and the method. by··which·· it 
is to.: be performed, . to. be particularly des­
cribed iri and by the folloyving statc;ment': -

.1Jtls. invention relates to 'the· ma11ufactilre 
10 by . electroforming of metal cO.mponents of 

open .chanI).el section. The invention . is very 
adv:antageous f~ and prilharily intCnded for 
tJie manµfacture of parts . for w~tcbes, notably 
for.the manufactU.re of watch pallet forks· and· 

15 escapement wheels. However the invention· is 
not limited to. _this_ applic~tion, but may be 
used with adv~tilge. for the ; nian¢acture of 
other open ·channel sectioned metal. compon-. 
ents of comparable small sire. As will be 

20 seen later the invention provides· ·improved 
methods of manufacture by clectnrfonning 
w~ch 'restil~ fa strbiig. and "light parts. of high 
dimensional aceuracy, low ·internal streS~· and 
therefore gopd wearing qualities. As' applied 

·25 to the··manufact:Ure Of watch ·escapement·.parts 
th:e mventioo .resitlts in ·_the· ml!I)Ufacture of 
parts. Of an escapement having eXc:ellerit trans­
fer .~on, low escapement.' error' and _ loW 
weighL . . . . . . . ·: 
·,In:·· ·conventional manufa~riiig processes 

fot. watch ·parts such as those ibove men...; 
ti011ed, the Parts' are usually. preSsed out . from 
bra8S · .Plate, nkkel • silyer plate or steel plate 
~d then 'finished by cutting and/or grinding 

35 althoogb· . manufactilre by· · · el~fortning 
using a' matrix ~ade to the ·shape of ·the re­
qUi~. watch part has also been pro~. . 
· ¥-an~re by pressirig from 'plate : i~, 

howev:er, m~ general and·.has beeri used for 

;: .: 

40 a :long tilne. 'However, it has· the ~sadvantage 
that,, · if .·bra8s, nickel ·silver ·or ·steel p1ate )s 
uSed ·a: pallet . fork made by' the· method· is 
uiidCs.irably heaVy. if, .· ill Order ·.to attain 
lighter Weight;. aluminium.: alloy is .used ·there 

45 is ·the defect of poor wearing quality for j:his 
~terial. is soft and easily worn and .the .giiard 
[~e .~SpJ ''·' . . .. 

Ptke 33p 

pin of a pallet fork colliding. with· the fuller 
jewel of a balance wheel iS subji:<:t" to very 
considerable wearing forces. · · · ., · ··· · : .: · · · 

Known methods Of manufacture bf watch 50 
parts by electtoforming have the defect .. that 
such parts (notably a pa:llet fork) are as ·heavy 
a.s· the more' conventional pressed parts · or 
even heavier~' M<>reo-ver, owing t0 the inter:-"' 
nal : stressing which iii present in sUch j:>8rti! :SS 
when made by known electrofonning · pro;. 
cesses, · it· is cliffi.ctilt to achieVe the desired 
high · accuracy ·· of · · dimenSiOning, although 
electro formed parts a,re of much ·the sa:nle 
strength as compa:table . conventional .• pressed 60 
parts. . · · . · . ·· · 

Although , it has been pr()J>Osed to obtain 
electr<>'.:-formed parts by designing them to 
have in the croSs seetion . a deep groove which 
is made during the pX"OCess of _elect?odei>osi~- 65 
tion, ·known eleci:n).;forfiled · parts. •of . this 
nature are too 1aclcing iii mechattjcal 'strength 
to . be satisfactory. in practice. This la~ of 
strength occi.irs beeause, ~m practice,-· the· thick:.. 
ness of .the metal at the :cOriierS of the gro<>Ve' 70 
is.much smaller - 1isually only abou~ 1/lOth 
of - that at the fiat areas. This greatly 
weakening ~uction · of thickness arises ·be­
cause; _in plating, the metal' ions have great 
difficulty in reaching the . comers at the bot-· 7S 
tom of a . deep ·groove. ' . . · 

According· to 'this invention a method of 
making metal comporielits of open ·-channel· 
cross section include~ the steps of . malting· ·a 
metal master c0nfoiming in size and Shape 80 
to that of a coril~ent to be made; inserting 
said master into a resin.pl~te or·body to·fonn· 
therein at least one gt®ve or recess; provid-
ing an el~trical coninection in: said··p~te· ~r· ·~ 
body under said giOOVe or recess; provid,ing 85 
a thin electrically conducting coating on: the 
m~rior walls of -~d groov'e Or . rece5S·; 
electro-depositing metal on said coating· in · aii 
electrolytic solution iri ".a bath; rein.Ovirtg the ~ : · 
product resulting after electrddeposition; . an~· 90 
finishing the . removed product by grinding Or-· 
otherwise eliniiiJ.a~g: ~n!:'tquii"ed portions· _of 
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the. removed· product. Preferably'. the "height/ .· 
width. dimensions ratio of the groove does nae 
exceed 3: 1. The electrically conducting coat­
ing· which is qtl,ite thin-only thick enough to 

S · provide a: good_ Surface for subsequent electto- · 
depositiori"-may be a deposit of vacuum 
evap()tated Silver.· 

·. As will be apparent later, the invention · 
l~s itself admirably to the manufacture by, 

10 m~ss production of parts which require a 
miriimum of· ·subsequent finishing by grind­
ing or cutting operations and which are prac­
tically unstressed internally, of light weight, 
high dimensional accuracy and · of good 

15 strength and wearing qualiti~ , matters 
of great importance fo,: :SU.ch parts · as ·watch 
pallet forks and escapement wheels. 

The invention is illustrated in and ex­
plained . in conneetion vv.ith the accompanying 

20 drawings, in· which:...,.. .· . · 
Figures .1 (A), (B) and (C) are three 

schematic ·cross sectional views _illustrating the 
principle of this invention, · . . . 

Figure 2 is an explanatory graphical fig-
25 ure showing thickness .rati()S .of eleictrodeposi­

tion under different conditions of .the ·e1ectro-
forming, . . · · 

Figure 3 is a diagrammatic perspective 
view to show how electrodeposition .ocx:urs ip; 

30 several. directions, ', · 
· Figure 4 (A) and (B) illustrate . the. appli­

cation of the method o,f the invention · to a 
watch pallet fork,_ (A) .being a view looking 
down. into the hollow former. used in- making 

35 the fork an~ •. (B) being a- cross sectional·· View 
on .the line A-A' in Figure ~(A),. . 

Figure 5 (A) and (B) irhow one form of 
watch pallet· fork made by the. meth~ of this 
invention, (A) being a plan View of the fork 

40 and (B) . being a _cross sectional View on. the 
line IJ-.:..B.' in Figure 5(A), .. · . · · .. . ·.· · ... • 

Figure 6 (A) and (B) illustrates another way· 
of carrying out the invention fQr t:l)e manu­
facture of :watch pallet for~; (A) being a. plan 

45 view of the hollow formey:.used in making the 
forks apd (B) being a cross sectional view on. 
the line C-C' in Figure 6,(A). · 

Figure 7 illustrates the ·making . of an elec­
trode for.' :use in . carrying oot the .· inventfon, 

50 and . 
Figure 8 shows part. of. a watch-. escapement 

wheel n;i.ade by a manufacturing process in 
accordance .with this invention. 

The processes . of this, invention, for th.e 
SS manufacture of very small parts such as the 

palleJ: 'orks and escapement wheels of watches, 
or the manufacture of other very small parts, 
result in parts which are of open. channel 
s.ection. The prin~iple of. these methods will 

60 now be -explained in general terms with :the 
aid . of the·. three drawings (A), (B) and (C) 
of Figure 1. . • .. · . . . . 

.. First of all,- a n;ietal mas~. c:oniorming with 
the part to be manufactured by electto-form-

65 ing is made from a metal block, is heated and 

• ·.· .. . . .. . : '· ·. :. y,; 
is pressed into a resin plate-like body 1 to .,;; · 
produce therein a groove 2 the overall dimen-
sions of which correspond with those of the 
part to be made; The ratio of the· depth k 

·to the width·<d of the_ groove 2 preferably ·· 70 
d<>es not exceed 3 : 1. Figure 1 (A), (B) and 
(C) . illust(ate three . ~tferent examples the 
ratio being· l: l, 2: 1 and 3: 1 in (A), (B) 
and (C) ·.respectively. . . 

The surface of the groove 2 is then pro- ·. 7S 
vided · :with ·a silver coating 4 to · act as an 
electrode for eleetrodeposition to electroform 
the desired part. The electrode 4 is electric- · 
ally connected· .. to a connection 3 and electric 
power for, electrc>forming is supplied 'Dia this 80 
connection; 

A series of experiments were carried out 
tQ ·effect _electrofonning with arrangements · as 
shown in Figure l(A), (B) and(C). The com-
p~tion . of the electrolytic solution was: 85 

Nickel Sulphamate . 
BOric. acid ·· . . . 
Nickel Chloride 

. SOdiuin . dOdecyl sulfonate . 
Sodiwn' ·. 1,3,6-naphthalalie-

trisulpllonate. 

250 gjlitre. 
30 gjlitre 
s g/litre 

2.S gflitre 

2.S g/Jitre. 

The tCinperafure of the solution was 48°C. 
Current densities (amperes per square deci­
metre) as $ 0wri below are used for the times 

90 

shown belo\V·: - 9S 

Cµfrent density (A/dm2
) 

.. time of electroforming (hours) 
1.5, 2.0, 3.0, ·4.0, 5.0 
6.7, 5.0, 33, 2.S, 2.0. 

The. results of . these. experiments are shown 100 
graphic~ly in Figure 2; The ordinates of the 
curves are. deposit thickness, ratios e%pressed 
as the ~tage ratio of the thickness (b) 
deposited on the botto~ or sides of the groove 
to. t;he thickness. (a) where the deposit is 105 
thickest. The dim~ons (a) and (b) are indi­
cated in Figure l(A). The curves show how 
the deposit :thickness ratio decreases with in'­
crease in· current density and increase in time. 
. With a. Current density of 5A/dr!:t2

; the 110 
-electrodeposit near the mouth of the groove 2 
is . expedited bUt the deposit thickness on the 
side walls and on the bottom· of the· grooVe: · 
2 remains relatively sniail. As will also be 
seen . ·the deposit thickness ratio is decreased l lS 
with increase in the dimension ratio (h/<:J,). 
This. is because the . greater the. dimension 
ratio. the inore difficult it is • for the metal 
ions tQ . reaeh into the inside of the groove 2. 

To aChieVe uriiform thickness of the manu- 120 
facturecl · prodricts, the cui'rent . density prefer-. 
ably does not. ex~ .5A/dm2 for a dimension 
ratio of 1; l or, 4A/dm2 for a dimension ratio 
of 2:1. 

When the eiectro-fortning is finished, _the l2S 
resulting product 9 (shown by double hachUr"-

.. 
J 
l .. 
' 

I 
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ing)- is tcm.oVed.· from the fomier:- and .!finished 
by cutting away the unrequited portion (the 
portion above the chain line• which :is shown 
in .Figure 1) and 'Wliform thickness is ob­
tained, if required, by grinding ·or other suit-
able method. · · 

In ·another successful series.· of. experiments 
the same .electroforming solution and same 
temperature as set fonh above· were .used~ but 

lO the current density was '3A/dm2• The time 
of electrodeposition was 3.3 . hours;. the for­
mers .. used having (as .shown in Figure 1) the 
dimension ·ratios of 1 : · 1, 2: 1 · and. 3::1. · 

As shown in Figure 1, the. products 9 ob-
IS tained' .were, in eaeh case, .of practically uni­

form . :thickneSs extept at the regions 9a near 
the mouths of the ·grooves· , 2;. Because the 
inner wall surfaces. of the said grooves 2 are 
made electrically cond~, the .electrofo.nn 

20 deposits grow in .three directions ·simultane­
ously as shown by the arrows in Figure 3. As 
will therefore be seen, the manufacturing 
method . of . this invention does .not produce 
stresses (with xesulthig susequent wear) m the 

25 parts. manufactured. Furthermore· the metheid. 
results in manufactured parts of high dimen-. 
sional accuracy. 

Figures 4 to 7 illustrate ·the ·manufacture, 
in aceordance with this invention; of a watch 

30 pallet fork. . 
A metal master· having the shape and .size 

of the desired pallet fork is first . made. The 
dimension ratio (h/ d) of the cross section is 
preferably less than 3 : 1. The master is then 

35 heated . arid pressed into the surface of ·a resin 
plate 1 as shown in Figure ·4 (A) .. The resin 
plate may be made of a themio-plastic resin 
such· as vinylchloride J."esin or . So-called A,B,S 
resin;.· (Acryl-butadiene-stytene.,copolymer) ·or 

40 acrylic.· resin, or .. polyvinyl"".acetate resin, or 
polyethylene resin or polypropylene resin. · 

A connection 3 is provided. ·and· when the 
metal master ir. inserted. into .the .resin plate l 
it is pressed onto the said . connecti(>n :wbich 

45 is under the bottom' of the gi:oove 2 as shown 
in Figure 4, (B). 
. A thin • electrically conductive layer . con"'. 

sti.tuted by a silver. coating 4 is then ·applied 
over the surface· of the resin plate· 1 includ"".. 

50 ing the walls of the hollow groove.· 2'. The 
part of . the conductive layer. 4 stieking on 

Dhn~ion ratio h/d 

Centre of. the., 6l)ttoni 

Conier ·or~ bottom 

Centre of the side 
... ·:•; ... .. • 

Top of the side 

the upper face' of. the tesin plate l is not 
required and it is'therdore removed by· grind-
ing 0r some other convenient method. The 
remainder of the layer 4 . is electrically' con- 55 
nected to the connection 3 and acts. as an 
electrode for electro~forming. 

If a plUrality · of pallet forks are· to be 
manufactured at the same time, the connec-
tion. 3 may be arranged as shoWll in, Figure 60 
6 to cOn.nect·with all of them. A cast or master 
embodying all the pallet foi'ks and the re­
quired connection 3 is: ·pressed into ·the resin 
plate l; and a coating of silver proVided over 
the walls of the grooveS formed where the. 65 
master has been pushed in. 

Figure 7 shows another . way of obtaining 
the connection 3. In ·Figure 7 .rderenceS. 2 
indicate a plurality of pallet fork grooves ·in 
the resin plate 1. 10 is a screen plate or mask 70 
haV:ing a plurality of slots lOa and metal is 
deposited through the slots by. evaporation in: 
vacuo to provide thin . electrical . conductors. 
between the pallet· forlt grooVes. This. methoc;l 
has, however, the disadvantage of requiring. 75 
the expenditure of more finishing time in 
grinding · away. unrequired electro-deposits 
produced because of the existence of unneces- : :·. 
sary lengths. of eleetric conductor on the sur-
face of the resin plate. 1. · 80 

A number·of thus prepared fonners may be 
connected in parallel' in the same plating path 
so as to manufactUre a· large number· of re-· 
quired pllrts by electtofonnmg . simultane-
ously. ·· 85 

· The following gives a satisfactory etectro­
lytic solution and conditions of electro-form":" 
ing:-

Nickel sulpbamate 
Boric acid· 
Nickel chloride 

· Sodiwn dodecyl~sulfonate 
Sodium 1,3,6-naphthalene-

trisulphamate ' 
temperature of .. solution 
current density 
time 0f electrodeposition 

' 250 gflitre. 
30g/)itre 
s gflitre· 

2;5 g/Jitre. 

2.5 g/litre 
45.,,....50°C: 

2A/dm.2 

s·hr 

90 

95 

Using the foregoing particulars the follow­
ing thicknesses . in microns (p) were ob-· 
tained:....... too 

, ....... 

1:1 2:1 3:1 

57!! 39!! 21!! ,. 

S4 37 19 

63 52 .46 

80 82 82 
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· -When: the "electl:ofomiing is :finished; the 
pallet: forks. are removed· and· firiished by cut-'­
tilig · away'. unrequired metal of· uniform thigc­
ness · by grinding or some other · coriveriient 

5 method. ' . .. . . 
Figure 5 shows a· finished: pallet fork . 5 

made by a proeess .. as ab0ve :described; It· is 
of . open channel· section .having 'a· groove 6. 
The. ·strength .. (expre8sed- in·· relative bi'eak-

10 ing loads) of the portion Sa· in :which; in· use,. 
is "inserted a pallet jeW'el,· cmnpared.: with that· 
if the c0rresp0ndjng··pari of a known coinpar.,. 
able nickel· silver.·or of .-a· known ·.·com.parable 
steel pallet fork is given - ·· ·· · 

15 >,cKnown. Ni~el ·silver pallet fork'· >.225 
: Known. Steel pall~ fork :. ::. · · 532 
. Electroforriled nickel" pall.Ct ·-fork 342' 

.: The strength of::.the · ele¢i>forined pallet 
fork: is ·thus iinf~or· to the, Steel= "pallet. fork 

20 but superior :to .the' nickel silver pallet fork. 
Its: -strength iS; however, quite :adequate for' 
praCtical \JSe. : . • .. . :.- : . · 
: . Figure ~ shoW& part· of a wan:h escapement. 

wheel when -made:.by. "\he.process of this iil-

confoniling. in· size arid shape 1:0 that of: a com..: 
ponent to •be made; inserting said ma:ster intO 
a resin plate or body :tO form· therein at least. 
one g1:oove .or : recess; --pr<Widing. an 'electri­
cal conriection . .iri . said plate ·Or- body hndC:t· 
said groove or recess; providing a thin elec.. 65 
trically, cond\icting , coating · on the· interior 
walls of• :·said gi'oove or recess;' electro-de;. 
positing metal on·· said : coating in ·an electro-
lytic solution in .a· bath; reinoving the pre>-' ·; ~ 
dud: resulting. after ·electro-deposition; . arid· 70 
firiishihg·· the·· removed· prod:Uct •by grinding or 
otherwise eliminating · urirequired portions . of 
the rem.ovea product.· · · · 

2. Am.ethod as claimed in claim l·wherein >·: 
the thin··. conductive coating · is dCposited 75 
vacuwn.- .evaporated silver. · ': · 

3. :A method. as clairiled ·in claini 1 or 2: 
where.in the. ··height/width. dimension ratio. 
(h/dr of .the gr(>ove· or recess does ·not. eX<:eed: 
3:1.:" .,.;::_ . . . . 80 
>4., ·A· ·i:nethod .oin accordariCe with any 'of. 
claims 1 to·:3 .for making nickel cOm.ponents· 
wherein •electro-~ition:; of nickel . is 
effected in: ;a-solution· of the following. com...o. . :: 
position :t~ ss·· 

25 vention.' The· manufacturing .. process is: .as: 
already descnbed for· a pallet fork;.TIJe shape . -Nickel :·sulphatnate ·250.g/litre 
of the escapement wheel is transcribed ontti Boric acid:::·. . ·.· 30g/litre .• : 
the resin· plate and ~ . ·connection . is buried Nickel chloride 5 gJlitte -
uh~ the bottom-·of· the.:hollow•groo'7e: Then- · ~~~n: dodecyl:-stilfonate. - . _ 2.~ gfliti:e _ 

30 a· .thin• electrically .COn.ductive··coating·(e.g. of , Soditim· 1;3,~naphthalene · · · · = 90 
silver) is . applied and the escapem~t wheel : '. tii_sulph~te:: : . . .. ' . . 2.5 ·g/litre . 
made by electro-forming as described abOve; ' . 
In ·Figure 8 the wheel is ref~ced · 8 ·and the a:t· a .. temperature of= 45~5~C · arid· With a· ;:; · 
groov'e .of the 'open channel isectiori is refer-. crirrent'd6isify of 1.5~5 A/dm.2~ · · · ' 

35 enced 7. •. ·5. A :method as clainied in any of the pre-
The present invention is partli.cularly des- ceding cJJµms· fot: manufacturing_ a. p~~ty 95 

cribed'.aoove as applied to• the :inanufaci:Ure of·· compooents .. ·Slln.wtaneously'·· wherein.: at 
of watch ·Parts 'but it is not lliriited to this least· On.e met.al mmer·''.confomiliig in. :size 
and is applicable to the mamifacfui'e of other and -.Shape· -with a. plurality :of partS to . be: 

40 open •cJ:,arillel sectional parts ·.of• comparable mliiitifactilred is· iiiserted fot0 the· resin plate 
small size. . . . . or . body. to; forin a plurality of grooves or· 

In ·the .foregoing the use of•,'electtolytic ~c~ses•therein and ~wherein, instCad of" pro.;.: 
baths f0r depositing .nickel has been desctibed, Viding- a, cOmiectfon.· :tO the bottoms of ~e· 
the'"•cOinponents resulting from the electro- grooves or recesses, connectioml are proVided: 

45 depoSition being, accordingly, made of nickel. on· the fate of said tesin 'plate rir body mtD 
However, the method of the invention may which the·. riiaster is : mserted ··by · evap0ra:tirig·, 
be Wied for the manufacture, ·by electtoform- in v8.cuil or· otherwise dq)oSitilig met.al thereon 
ing; of components· of. metal :other than Dickel, throiigJ:l Slots in a ·niask. · · · ' :-- : : · ·· · · · • 

--~' .. suitable electrolytic baths, known per·se~ being ,. 6. ::Methods of manufacturing metal com-'-
50 being employed. ponents of open channel cross-section sub-

.. ~der>~ as ~ioycithi~thfo~~~ tow~ : ::°1:Call!cc~~~Jngd~~gS~th reference 

groove or recess means Under as·. viewed in. .., 1.'.. _¥,eaj_' .. coJlip_o~ .. ()f _ C?pellethChannel 
Figure 1 i.e; whcii ·.the fop or . mouth of the cros&-section . when made .by. a ,m od as 

55 groove or reeess is' uppern;iost. . . claimed in any of claims l""to 6. 
' 8. . W iJtcil paJlet .• fOI,"lq;, ~d : escapement 

WHAT WE cLAIM IS: _J . wheels w:lieii made by· a' method; as claimed 
1. A metliod of making metal.components in ariy of c~ 1 to·.6. . .. , · 

of open channel cross sectjon said· method in- 9. · Watche°s" having parts· as claimed in 
eluding the steps of maltjng a ·1lletal master_ . claim 7 or 8., . : : ,- : ... ···., 

100 
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11 cowomung in size an s ape to at o ·a com.-
pallet forks are removed and· finished by cut- ponent to .be made; inserting said master intO 
ting away. unrequired metal of uniform thick- a resin plate or body to form therein at least 
ness by grinding or some other convenient one groove or recess; .. providing an electri-

5 method. cal connection in wd plate or body under· 
Figure 5 shows a finished pallet fork 5 said groove or recess; providing a thin .elec.. 65 

· ---- ------··made by a proeess as above described. It- is trically conducting coating on the interior 
of open channel section having · a groove 6. walls of said groove or recess; electro-de-
The strength (expressed in relative break- positing metal on said coating in an electro-

10 ing loads) of the portion Sa in which, in use, lytic solution in a bath; removing the pro-" · · 
is inserted a pallet jewel, compared with that duct resulting after electro-deposition; . and. 70 
if the corresponding part of a known compar- finishing the removed product by grinding or 
able nickel silver ·or of a known comparable otherwise eliminating unrequired portions of 
steel pallet fork is given · the removed product. 

15 Known Nickel ·silver pallet fork 
Known · Steel pallet fork 
Electroformed nickel pallet fork 

225 
532 
342 

· The strength of .. the electroformed pallet 
fork is thus inferior to the steel pallet fork 

20 but superior to the nickel silver pallet fork. 
Its strength is, however, quite adequate for 
practical use. 

Figure 8 shows part of a watch escapement 
wheel when made by the process of this in-

25 vention. The manufacturing process is as 
already described for a pallet fork. The shape 
of the escapement wheel is transcribed onto 
the resin plate and a connection is buried 
under the bottom of the hollow· groove. Then· 

30 a thin electrically conductive coating -(e.g. of 
silver) is applied and the escapement wheel 
made by electro-fomting as described above 
In Figure 8 the wheel is referenced 8 and the 
groove of the ·open channel section is refer-

35 enced 7. 
The present invention is particularly des­

cribed above as applied to the manufacture 
of watch parts but it is not limited to this 
and is applicable to the mantifacture of other 

40 open channel sectional parts ¢ comparable 
small size. 

In the' foregoing the use of electrolytic 
baths for depositing nickel has been described, 
the· components resulting from the electro-

45 deposition being, accordingly, made of nickel. 
However, the method of the invention may 
be used for the manufacture, by electroform­
ing, of components of metal other than nickel, 

''. suitable electrolytic baths, known per- se, being 
50 being employed. 

In the claims which follow the word 
"under"· as employed with reference to the 
groove or recess means under as viewed in 
Figure 1 i.e. when the top or mouth of the 

55 groove or recess is uppermost. 

WHAT WE CLAIM IS:-
1. A method of malting metal components 

of open channel cross section said method in­
cluding the steps of making a metal master 

2. A method as claimed in claim 1 wherein . ' 
the thin conductive coating is deposited 75 
vacuum evaporated silver. · 

3. A method as claimed in claim 1 or 2 
wherein the height/width dimension ratio. 
(h/d) of the groove or recess does not exceed 
3: 1. 

4. A method ·in accordance with any of 
claims 1 to 3 for making nickel components 
wherein electro-deposition of nickel . is 
effected in a solution of the following com.;_ 
position:·..,.... · 

Nickel sulphamate 
Boric acid 
Nickel chloride 
Sodium dodecyl-sulfonate 
Sodium 1,3,6-naphthalene 

trisulphonate · · 

250gflitre 
30 gflitre ' 
5 g/litre 

2.S gflitre 

2.S g/litre 

at a temperature of 45-50°C arid with a 
current density of 1.5-5 A/dm.1• · 

80 

SS 

90 

5. A method as claimed in any of the pre­
ceding claim!! for manufacturing a plurality 95 
of components simultaneously wherein at 
least one metal master conforming in size 
and shape with a plurality of parts to . be. 
m'anufacturCd is illsert:ed int0 the resin plilte 
or body to form a plurality of grooves or· 
recesses therein and ·wherein, instead of pro-·· 
viding a connection to the bottoms of the 
grooves or recesses, connections are provided 
on the face of said · resin plate or body into 
which the master is inserted by evaporating· 
in vacuo or otherwise depositing metal thereon 
through slots in a mask. 

6. Methods of manufacturing metal com­
ponents of open channel cross-section sub­
stantially as herein described with reference 
to the accompanying drawings. 

7. Metal components of open channel 
cross-section when made by a method as 
claimed in any of claims 1 to 6. 

8. Watch pallet forks and escapement 
wheels when made by a method as claimed 
in any of claims 1 to 6. 

9. Watches having parts as claimed in 
claim 7 or 8. 

100 
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110 

115 
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