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This invention relates to an apparatus for 
forming hairsprings for marine chronometer's or 
similar timepieces... 

Thief object of the present invention is to pro 
vide a form ora, which an untreated wire can be 
wound and from which the heat treated wire may 
be removed without in any way bending or stress 
ing the coils of the treated spring. 

In high grade mafineschronometers and time 
pieces of a similar natire where there is need 
for a very unusual. degree of accuracy, the slight 
est kink bend or strain; which causes internal 
stresses in the metal will affect the timing, par 
ticularly when in the metal of the hairspring. 
This spring is generally made in the form of a 
flat spiral for most timepieces but for the more 
accurate instruments such as chronometers it has 
been found advantageous:to make the hairspring 
in the form of a cylinder. In makirga cylindrical 
hairspring it is necessary, that each end be in 
turned to reach the position of the balance staff 
and balance cock to which they are fastened. 
As hairsprings are made by winding untreated 
wire on a forma, heat treating the wire while on 
the forin, and removing the wire from the form 
it became necessary to provide a form which a 
cylindribal-hairspring with its inturned ends could 
be renoved without in-anyway straining the 
treated wire. It is the purpose of the present 
invention to provide an apparatus upon which 
the 'cylindrical-shaped hairspring formed with 
inturned end could be fastené6; heat treated and 
removed without bending or distorting any part 
of the spring. 

It is a further object of the invention to pro 
duce a Spring which requires no cold working. 

It is a further object of the present invention 
to provide a form which may be used repeatedly. 

It is a further object of the present invention 
to provide a form made up of a number of Sec 
tions which interfitted together provide the com 
plete form and which may be removed separately 
Without distorting the finished product. 

It is a still further object of the present inven 
tion to provide a form which insures the correct 
curves for the ends of the hairspring. 
The invention is illustrated in the accompany 

ing dra Wing in Which: 
Fig. 1 is a front elevation of the assembled form. 
Fig. 2 is an end view of the form. 
Fig. 3 is a perspective showing the removal of 

the sections of the form from the completed 
Spring. 

Fig. 4 is a view of the alignment pin. 
Fig. 5 is a view of the arbor. 
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Fig.6 is a view of the endicap. 
Figs: 7 through 20 areviews of the several sec 

tions, making up the form. 
Fig. 2 is a view "of the Wedge pin. 
In the drawings an arbor is provided with an . 

annular shoulder 2, central Section 3; a threaded 
Section 4 Supports a series of discs which, when 
assembled provide a form 5; having a helical 
gtuideway 6-for-the reception of a spring T. 
The form 5-is-made up; of Sections 8; 9, O; if, 

(2, 3, 4, 5, 6; 1, 8, 9, 20 and 2i all of which 
are formed with a?:central hole. 22 to receive the 
central section 3 of the carbor f. All of the discs: 
except the two end discs 8-and 2 are formed with 
an aligning hole 23 and a threaded Opening 24. 
The disc sections:9; 0; 7, 8 9-and-20 are: 
also-formed with a hole to receive a wedge pins 
25. A cap: nut 26 firmly holds all of these discs 
ori the central Section 3 of the airbor. 

IaaS.Senabling the form 5the end of the airbor. 
is clamped in a vice with the section 8 abutting 

the shoulder 2 receives section 9; the cut-out por 
tion 2 fitting the end section 8. The disc section 
i? is now applied to the ceiter section3, the holes 

5 23 being aligned and the pin 28 inserted in holes 
23. In turn, each of the Sections are:-mounted 
of the ceratra Section 3, the correct angular po 
sition being determined by:"the respective "relate 
tions of the hole 23 in the successive"discs. The 
end section 2 f is fitted in a depression in the disc 
20 similar to depression 2 firi, the disc 9: and the 
cap'nut. 26'screwed firmly in place.". The formis. 
then ready to receive the soft Wire used to form 
the hairspring. 
The form 5 is removed from the vice inserted 

in a chuck which is not shown as it forms no part 
of the invention other than to provide a con 
venient means for turning the form. Turning of 
the form 5 Wraps the wire 7 around the form foll 
lowing the Spiral 6, the initial holding of the 
spring wire 7 being made by fitting the wire in 
the groove 33 formed between the end section 8 
and the cut out portion 27 of section 9, the wire 
being wedged against the edge 29 by the wedging 
pin 25 in the hole 30. A pin 3 mounted at the 
point where the wire makes a sharp bend pre 
vents any buckling or backing up of the wire at 
the time the wedge pin is driven in. This, of 
course, is not important in initially securing the 
wire but after the spring has been wound the 
importance of preventing any slack in the wound 
wire while securing the loose end cannot be 
stressed too strongly. After having been wound 
on the form 5, the loose end of the Spring is se 
cured in a manner similar to the first fastening 
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by a wedge pin 25 used against the side of disc 
2 in a manner similar to that previously de 
scribed. The Wound wire is then given the neces 
Sary heat treatment, cooled and ready for re 
moval of the form 5 from the completed Spring. 
It is necessary that the removal of the form be 
accomplished without in any way cold working 
either by forcing or bending the spring wire, 
although a small movement of the spring which 
does not produce a permanent distortion will not 
affect its timekeeping qualities. 

0. 

In the removal of the spring the form 5 is 
i again held in a vice, the cap nut 4 unscrewed and 
the central arbor removed. With the removal 
of the arbor the openings 23 are exposed and the 15 
aligning pin 28 may be driven out. The device 
is then removed from a vice by means of a jack 
screw 32, having a threaded end which fits the 
threaded opening 24, the discs are separated and 
removed one at a time. The relation of the Suc 
cessive discs are such that no two successive 
threaded holes are aligned and the tool 32 hav 
ing a threaded portion greater than the thickness 
of any one disc will, on being threaded into the 
opening of any disc, bear against the metal of the 
sucessive disc and gently Separate the successive 
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discs one at a time. It is then possible to spread 
the coils of the finished spring slightly so that 
these thin discs may be passed between the coils : 
as shown in Fig. 3, as it is impossible to slide the 
Spring off the form or the form from the spring 
because of the preformed inturned ends. In this 
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way the spring 7 is removed from the form 5 by 
having the form removed from the spring a sec 
tion at a time. It is thereby possible to produce 
a spring in which the convolutions have not been 
disturbed and in which there is no internal stress 
or strain which has always been present in hair 
Springs of this type. Such a spring has produced 
a notable increase in the timekeeping qualities of 
the more accurate instruments such as marine 
chronometers and has materially lessened the job 
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of assembling the hairsprings which formerly had 
: to be bent by hand to the correct curve to fit the 
balance end. - 

: What is claimed is: 
1. A form for holding cylindrical hairsprings 

with preformed inturned ends during heat treat 
ment comprising an arbor, a series of discs con 
sisting of inner discs and end discs, said inner. 
disc being substantially identical and said end 
disc being formed to receive the ends of the spring 
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4. 
in a predetermined configuration, discs being 
adapted to be placed upon the arbor, means for 
aligning said discs in predetermined position, a 
spiral guideway formed by the periphery of said 
discs to receive a Wire and means for anchoring 
the inturned ends of said wire at each end of the 
assembled discs, 

2. A form for holding cylindrical hairsprings 
With preformed inturned ends during heat treat 
ment comprising an arbor, a series of discs formed 
With a central opening receivable on said arbor, 
said series of discs including two end disc sections 
and a number of substantially identical interme 
diate sections, the periphery of the intermediate 
sections forming a spiral guideway to receive a 
wire, the two end sections formed to receive the . 
ends of the Wire in a predetermined manner, 
means for holding the discs in close relation and 
means for anchoring the ends of said wire. 

3. A form for holding cylindrical hairsprings 
With preformed inturned ends during heat treat 
ment comprising an arbor, an annular shoulder 
on said arbor, a series of discs each formed with 
a central opening, an aligning opening and a 
threaded opening positioned on said arbor each of 
said, discs having; a peripheral groove and to 
gether forming a cylinder having an external 
spiral guideway, to receive a wire, an alignment 
pin passing through the aligning holes and prop 
erly positioning said discs, wedge pins Securing 
the ends of said wire and a jack screw fitting the 
threaded opening of the discs for removing said 
discs sucessively without: distortion of the wire 
subsequent to spring forming process. . . . . 
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