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- To all whom it may concern:

citizen of the French ‘Republic, residing at
have mvented certain.
new and useful Methoc s of Hardening Clock-
~ work Pivot-Holes, of w]:uch the followmg 18 &

10

15

~ been pr()posed to obviate this dlsa,dvente@e
by using hard stones, such. as rubies, in the
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‘St. Cloud, in France,
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- Be 1t known that I, CLAUDE GRIVOLAS 9

specification.

~ The pivot | heles in the | letes ef eloekworks
~ meter movements and the like have hltherte _'-
usually been made by drilling the metal.
 plate, usually of brass, which is to support-
the pivot, and making at one end or orifice of

the % erforation a hemispherical enlargement
- for t

e reception of a small quantity of lubri-

cant. Owing to the small degree of hard-

ness of the metel used the metal is rapidly |
worn away and the holes become untrue, 1n-:

volving eccentricity of the pivots. - It has

holes, but the high price of these. stones when

they are of large size prevents the use thereof
in pendulum - and meter movements and
“generally spea,kmg in all clock movements of

comparatively high power or low cost.

- I am aware that it is not broadly novel t0
compress or densify
various purposes but the present invention
provides a method of hardening the plate, at
the part where the pivot is to be placed, by
compressing the metal in a speela,l way here-
. 1cally point-
“ed out in the claim so that the molecular

metal around a hole for

inafter fully described and speci

~ condition thereof is modified at the said part.

. 35
- ried into effeet 18 111ustreted in the ennexed:_

The manner in which the method iscar-

. drewmg in which—
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o0

'steges }

of the

rocess, Figs. 2, 3 and 4 successive

Ailsa pla,te usually of 00pper W1th ) pwot—

hole A’ produced with the aid of a drill or
punch. The plate A is then placed on the
Eed—plete of a press B with a steel die C hav-
 ing a steel projection D and a small circular |
‘ridge C/ which prevents slipping of the plate. |
-The movable die K of the press shaped to
‘produce the cup-like recess A” in the plate |
s also of steel and has a hole E’ of the same |

dlameter as the pm]ectlon D

plate A removed from the press.

The pla,te A IS pleced n the ress so that
the projection D traverses the hole A’, and
then the die E is lowered so that it strong]

At the same time the ridge C’ is pressed

fines the compression to the

part adjacent
the hole.

The die E 1s then raised a,nd the

section showing the plate after this treat-
ment.

dinary pivot-hole, but the metal between the

_mrcumterenee of the hole and the ecircular

Fig. 51s a

The perforation is similar to an or-

09

‘compresses the metal surr oundmg the hole .
.AJ’

into the metal and by this means also con-
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oroove C'” is strongly compressed and there-

fore better adapted to withstand wear.

In order that the movable die may alweys"

'aet perfectly vertically on the plate A, the

plate F to which said die is ﬁxed may have
four downwardly projecting guide rods G
(Kig. 6) adapted to work in holes H pro-
v1ded in the bed-plate B.

If desired g plurellty of dlee mey be pro—

vided and so arranged that a plurality of
pwot—heles can be simultaneously treated.-

The method may be modified in such a

way that the compression is performed be-
fore the plate is perforated. -

What I claim as my invention and desire

The method of hardenmg the pla,tes of
clockworks and meter movements and the
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'to secure by Letters Patent of the United
States ist— |

85 -

like immediately about the pivot-holes by

strongly compressing the metal surrounding
{ the holes and preventing the dispersal of
said metal bey ond a certan limit,

- | method consmtmg in forming a hole in the
Figure 1 1s an 111ustret1011 of the ﬁrst stege

sald

‘plate, placing the latter on a die having a

“projection traversing said hole and a cir-
2. 5 the finished product and Fig. 6 !

means for guiding the dies employed in the;_'_:
- process, theee ﬁguree bemg dlegremmetm sec-
_tlons |

cular rib about said projection, to prevent
slippirig of the plate and confine the com-

pression and pressing a. centrally perforated
| die on said plate so that the perforation en-
cages the pm]ectlon substentmlly as de- '

| scribed. . | |
In witness whereof I heve mgned this speci-

ﬁcetlon in the presence of two witnesses.

CLAUDE GRIVOLAS

W1tnesses |
DEAN B MASON
- Lron GRIVOLAS
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