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o all whom it MY CONGCEr N, :

Be it known that I, AUGUST ERNST MUL.-
LER, & resident of Vienna, in Austria, in the
Provinee of Lower Austria, and a citizen of
Grermany, haveinvented eoitai nunewand nseful
Improvements in Time-Keepers called ¢ Nor-
mal Chronometer-Motions ;7 and I do hereby
declare that the followin g 18 a full, clear, and
exact description of the Invention, which will
cnable others skilled in the art to which it ap-
pertains to make and use the same, reference
being had to the accompanying drawings, and
to the letters of reference marked thereon,
which form a part of thig specification.

This invention relates to an escapement for
chron0meter-movements; and 1t eonsists in a
non-expansive balance consisting of weights
or rim-segments supported on ihe ends of
wooden arms, said arms being rendered im-
pervious toatmosphericinfluences and changes
of temperature by bein g dried and saturated
with varnish or equivalent material

It also consists in the combination, with the
non-expansible balance supportin g the end
welghts or rim-segments upon its wooden var-
nish-coated arms, of a spring having one end
fixed to the shaft of the arbhor on which the
balance is mounted and its other end con-
nected with the frame supporting the time
mechanism, the impulse mechanism, and g
spring for imparting motion to the balance,
and a lever swinging on a pivot and actuated
by said balance, the said pivotalso carrying the
detent mechanism, substantially as set forth.

Figure 1 is a plan view of the parts of a
chronometer or time-piece containing my in-
vention. Tig. 2 is a detached view of the
same, partly in section. Fig. 3 is a side vieyw
of the same. Tig. 4 1is an inverted plan view,
showing the impulse-sprin g and its regulators.

Similar letters indicate correspounding parts.

In the example shown in the drawings the
letter A designates the scape-wheel, which is
urged by the motor to revolve in the direction
of the arrow-head 1.

B Bisthe balance. Thig balance consists of
arms ¢ ¢, of some non-expansive material—as,
by preference, wood, hoxwood being the most
suitable. These wooden arms are rendered im-
pervious toatmosphericinfluencesand chan ges
of temperature in the following manner: The

\

| roughly-finished wooden arms are laid upon

wire-nettings suspended in a box or
apartment. The temperatare in this box is
keptsby a spirit-lam p or other suitable means,
at a temperature of from 1600 to 180° Rean-
mur, as indicated by a thermometer which is
to be connected therewith. After being ex-
posed to this temperature about twelve hours
and dried, the wooden arms, while still hot,
are immersed in copal-varnish, whereby the
pores ot the wood, after a fow hours, become
saturated with the same. These arms are then
freed from the varnish adherin g to the surface,
and again introduced into the drying appara-
tus, and exposed for abont twenty-four hours
to a heat of from 60° to 1000 Reaumur., These
ALs may now be exposed to considerable va.
riations in temperature without their Iength
being altered thereby, nor are they sensible to
hygroscopical influences, Lo these arms ¢ e
are fastened the rim-segments 7, of brass or
any other heavy metal or substance. In chro-
nhometers these segments J S will be provided
With mean-time serews for regulating the mo-
ment of mertia of the balance.

suitable

In ordinary time-pieces the hair-spring ¢ of

the balance may be varied in len gth, as is now
done in watches, wiereby the angular velocity
of the balance can be varied.

Lo the arbor of the balanee is attached the
main pallet b, carrying the liftin g-pallet ¢, both
oscillating with the balance. When SWinging
in the direction of the arrow-head © the lifting-
pallet ¢ passes in between the two prongs o o
of the forked end of the detens.-le Verm, carrying
it along. The center prong of the lever m is
raised,allowing the Lifting-pallet ¢ to pass un-
derneath. This center prong engages a noteh,
%, 11 a raised portion of the main palletb. The
lever m is thus caused to swing about its pivot
'y and its inner end to Pass’ away from the
Stop-pin p, rising from one of the frame-plates
of the mechanism. The detent consists in this
case of a sector, & &/, of ruby or steel, connected
with the lever m. As the inner end of this
lever m is caused to swin g away from the pin
P, the tooth % of the scape-wheel is freed from
the end % of the detent, and the wheel Springs
torward until the tooth « abuts against the in-
ner side of the end % of the detent. By this
movement of the scape-wheel A the arm s of
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“turns in the frame of the machine.

form for equal periods of time.

0 ' | 3 231,839

the impulse mechanism 1s freed from 168 con-
tact with the tooth «?, and the action of 1ts
spring ¢ swings the impulse mechanism in the
direction of the arrow o.

The motions of the balance and the impulse
mechanism are so timed that when the impulse
mechanism swings in the direction of the ar-
row 3 the arm s of the same strikes against
the pallet or stud # on the main pallet b, g1v-
ing the balance B B a push in the direction ot
the arrow 2. The arm s consists ot a thin
elastic piece of metal or steel. The action of
the spring ¢ swings theimpulse mechanism in
the direction of arrow 3 until the arm s abuts
against the stop-pin 2, rising from a frame-
plate. The arbor » of the impulse mechanism
| The bal-
ance B now moves back in the direction op-
posed to the arrow 2, under the influence of 1ts
spring G. The inner end of the arm is thus
oarried back toits original position against the
stop-pin p. The tooth u of the scape-wheel 18
thus freed from its contact with the end &' of
the detent, and the wheel springs forward until
the tooth < abuts against the end & of the de-
tent. The impulse mechanism 1s thereby car-
ried back to its original position by the tooth
o engaging the arm s, and the action of the
several parts is repeated, as betore.

In place of a detent of the form shown in
Fig. 2, an anchor may be substituted, the ac-
tion of whose pallets on the teeth of the scape-

wheel A will be analogous to the action of the -

detent k& I'.

As is well known, when the time-piece 1s ex-
posed to a rise of temperature the hair-spring
G of the balance is lengthened, its action on
the balance B B weakened. Consequently the
angular velocity of the balance is diminished
and the mechanism goes too slow. The re-
verse takes place on a fall of temperature, and

too great rapidity 1s the result. But the action

of the temperature on the spring ? is precisely

the same as its effect on the spring G. Con-

sequently, on a rise of temperature, when the
spring ¢ is lengthened the impulses of the arm
s on the pallet nare weakened, and the number

of oscillations of the balance B remains uni-
On a fall of

temperature the impulses are stronger and the
resistance of the spring G 1s oreater. Thus it
will be seen that by the arrangement of the
two springs G ¢, with appropriate mechanism,
any change in one spring, by reason of changes

.

of temperatureorother atmospheric influences,
is exactly compensated by the change from the
same causes in the other spring, whereby great
aceuracy of the mechanism 1s obtained.

In order to tighten the spring ¢ a disk, T T,
is provided, which is held n place by the slant-
ing edge of a circular plate, v , screwed or
otherwise fastened tothe base-plate C C. . About
this plate v v the disk T T can be turned by
the nose W. The plate T carries a stud, ¢, to
which one end of the spring ¢ is fastened, so
that by turning the plate T in the proper di-
rection the spring ¢ is subjected to greater or
less tension. A regulating-hand, D, working
on the ordinary principle, 1s further provided
for adjusting the action of the spring t.

The edges of the teeth of the scape-wheel
are cut wedge-shaped, as shown, and the end
of the arm s, as also the faces of the detent
L %', are so formed-that the only resistance to
be overcome is the slight friction of these parts
against each other, so that as little force as
possible is expended, contributing largely to
the durability of the instrument.

What I claim as new, and desire to secure
by Letters Patent, 1s— |

1. In an escapement for chronometer-nmove-
ments, a noun-expansive balance consisting of
weightsorrim-segmentsf,su pported on wooden
arms e, said arms being rendered impervious
to atmospherie influences and changes of tem-
perature by being dried and saturated with
varnish or equivalent material, substantially
as set forth.

9. Thecombination, with the non-expansible.

balance B, supporting the weights or rim-seg-
ments f npon its wooden varnish-coated arms
¢, of the spring G, having one end fixed to
tlie shaft of the arbor on which the balance 1s
mounted and its other end connected with the
frame supporting the time mechanism, the 1m-
pulse mechanism, and spring I, for imparting
motion to the balance, and the lever m, SWing-
ing on a pivot, &/, and actuated by said bal-
ance, saidl pivot @/ also carrying the detent
mechanism, substantially as described.

In testimony that L claim the foregoing as
my own I affix my signature in presence of
two witnesses.

' ATUG. ERNST MULLER.

Witnesses: |
JOHANN UOLBAK, *
- ROBERT B. JENTZSCH.
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