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'P_R,OV,I SIONAL SPECIFICATION.
An Improved Clock.

I, WiLaeLM JERGER' of Niedereschach in the Grand Duchy of B?,dt_:p, in !.he
Empire of Germany, Clockmaker do hereby declare the nature of this invgntion
to be as follows : — ' . '

In clocks worked by springs and which require winding in longer or shorter

5 intervals it is obvious that their movements will vary, being fastest .when the

driving spring is fully wound up, and slowest when nearly run down.

There have .been 'invented .devices which were to diminish or abolish altogether
this difference jin speed, particularly by .placing & smaller spring between the
driving spring and the balance wheel, but from certain defects they have not
accomplished the object in question. .

In my invention *I place a small spring case not.on the balance wheel spindle,
but on a separate spindle which has this advantage that a winding up of the spring
case by the main spring is only required after a number of revolutions of the
‘balance wheel. S .

.15 - Consequently balance jvheels with rapid movement may be employed, speh as
-are necessary with quick motion ship’s clocks and the like, whereas the arranggment
of the spring case on the balance wheel spindle would be possible only with the
slow motion pendulum clocks. ' I
" In order to construct a continuously correct going clock, it is necessary to

20 prevent by all possible means the spring in the spring case running down .to any
extent, on the contrary it should be allowed to unwind only a few turns, always of
equal number, : w -

" Now,after the driving spring has run down to a fixed point, the spring.cage must
not act any further on the balance wheel, because otherwise the -spring ‘in the

‘25 spring-case would gradually become unwound. - Lo

Inorder to suspepd all movements after the driving spring has -run -down and
after the mechanism up to the spindle carrying the spring case has:become stopped
with it,.an arm is fastened tu the,spindle carrying the spring case, and an eccentric

. to the spring case. This eccentric is provided with a pin which places itself before

&0 the arm whereby the spindle carrying the spring case and with it the arin, after the

disengagement .of one of two special pins, cannot be moved any longer by the
unwound driving spring. - : . ' : '

‘The position of the arm 1s naturally to be made so that the first .pin .cannot get
within its reach until after the disengagement of one of the .other two pins and

-

1

. 35 after having passed through a semi-circle. ‘

‘The .power necessary for winding the driving spring exerts-a-re-action:on the
mechanism of the clock so that upon a pin disk fastened to the .spindle carrying
the spring case a reverse motion may be exerted, and with it also ‘upon the spring
cage 1tself ; in gonnection with which an unwinding of the spring-in _tge spring case

492 would take place. ' : S
This retrogade movement is made impossible by placing a lgose lever arm on a
. third spindle, which swings freely in a downward "direction,:in oxder to_admit of
the Jree jpassage of the two pins befoie mentioped, but which ‘s prevented from
. movingiin an ypward direction by a short arm striking agginst,a stop. _
45 " .Now in case the disk jpin receiyes ap impulse to a fetrogade;movement, wilien' the :
[Pricesd.) ' ' T ' S
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Jerqer’s Improved Clock.

clock-is being wound, one of the two pins before mentioned places itself against the-
lever arm and motion is stopped. '

By these means the spring in the spring case continues to retain the same strain:
and a reduction of its turns 1s made impossible.

The eccentric attached ‘to the spring case also actuates a fork, which has its
fulerum on a fourth spindle, to which another lever is fastened, which is thus
brought to a rocking wotion. This lever is provided at its off end with a hook,
which arrests one of the two pins previously mentioned until the arrested pin slides
off the hook by the lever swinging either right or left. ' -

" A wheel loose on the spindle but attached to the spring case gears with a wheel
fastened to the balance wheel spindle. :

b 1'I‘he balance wheel is connected by one of the ordinary escapements to the
- balance, : : :

The spindle carrying the spring case and its attachments, is connected by a
wheel with the ordinary clock mechanism, by which it is actuated from time to
time, thus winding the small spring in the spring case.

Dated this 10th day of July 1894,

S. S. BROMHEAD,
97, Newgate Street, London, E.C., Agent for Applicant.

COMPLETE SPECIFICATION.
An Improved Clock.

I, WiLeELM JERGER, of Niedereschach, Baden, in the Empire of Germany,
do hereby declare the nature of this invention and in what manner the same is to
be performed, to be particularly described and ascertained in and by the following
statement :— :

Clocks running for eight days or for a longer time, and also chronometers runuing
* for an equal length of time have the defect that they cannot keep accurate time,
- as with the full power of the mainspring, that is to say when the spring is under
full tension, the clock regulates differently from what it does when for instance the
srring iz under mean or lower tension until it has run down. Accordingly the
clack, in the course of a period such as for example eight days, will have a period
of advaice and a period of retardation, since an absolutely regular movement
. cannot, be achieved.
The present clock has new arrangements and devices which act in such a manner
that the balance wheel, or its motive power is rendered independent of the greater
. or less tension of the mainspring or the driving power of the clockwork. The new
arrangement is particularly designed for chronometers, but may of course be also
-employed for any other clock. In the accompanying drawing the new arrange-
ment, in order to be readily understood, is supposed to be used in connection with a
. simple clockwork, it may however also be applied to any other snitable construction
of the clock or of the escapement. The power of the mainspring a, by means of
the customary ratchet !, spring wheel a? pinion b, wheel ', pinion ¢, bottom
wheel ¢!, and pinion d, is transmitted to a newly added spring box in such a manner
that the latter will be “wound up” in a certain short period, for instance after
every mioute, while through the same the balance wheel e, will be operated. This
_small spring box 4! is firmly connected with a toothed wheel @* (Fig. 2) and the
two, d' d’ are loose upon the arbor d®. In the spring box d, is arranged a spiral
spring d* (Fig. 3) put under suitable (mean) tension, one end of the spring being
:secured. to the wafl of d! at d° and the other end directly to the arbor d® or to a
-collar d° firm]y held upon d® at d’. '
With the pinion d fixed upon the arbor d® is connected a disc d?, which is
.. therefore also fixed upon d®. This disc d® (Fig, 4) carries at diametrically opposite
oints, but differently placed in the radial direction, two adjusting pins d° d".
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- With the ‘spring box is firmly connected the eccentric 4" arranged- on the
cover of the same and embraced by a fork.f which has its fulerum on the arbor /..
Upon the arbor f1 is moreaver provided a lever f? (Fig. 2) to which therefore a
pendulum motion is imparted by.the turning movement: of the eccentric d** throngh
the intervention of the fork /. The lever f* possesses at its end a hook j* (Fig. 5)
which ‘arrests one of the pins d° d° until the pin held slides from the end of the

-lever swinging to the right or left. The wheel d? engages with the pinion &
" actuating the balance wheel e. : U :
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This balance wheel ¢ is connected by one of the known cscapements, shown in this.
case by Clements hook g with the balance &.- = -

As will be readily seen, the spring d* in its tendency to unwind, actuates the
spring hox d' and the wheel d? connected with d' in the direction of the feathered
arrow, so that the.balance wheel ¢ and the balance i are operated in the usual
manner. : : : .

In this rotation of the spring box d' the spring d*is of course unwound to a
corresponding extent. ' :

The power of the mainspring a which acts upon the wheelwork a! a® b 8! ¢ ¢ d,
is however in the first place checked during this operation, because the last wheel,
the pinion d together with the arbor d,is stationary owing to the fact that the:
disc d® connected with d is held by the hook f® passing to the front of the pin @,
With the spring box d! turned by the spring d*is also turned the eccentric d'*
which causes the fork f and lever f? to oscillate, until the latter reaches the,
position I (Fig. 4.), wherein f? slides from d'. At once the mainspring a exerts
its power and acting momentarily sets the arbor d® in rotation by means of the
pinion d in the direction of the unfeathered arrow (F'igs. 1. 3.) until the pin d°,
being placed in a different position from d* in the radial direction, has been put in
front of the lever hook f*:now swinging back, whereby the wheelwork arranged
between d and a is caused to stop again. In the aforesaid rotary movement of the
arbor d the spring.d* has been wound up again, as much 'as it had run down
previously by the niovement of the spring box. - o '

After the spring box d' has then turned round so far that the eccentric d'! has
moved the lever /? to the other position II the described operation is repeated,
inasmuch as now the pin @ slides. from the hook /% of the lever f%. The wheel-
work of the clock from a* to @, therefore makes its movement at greater ‘intervals,
while the wheels d* ¢! ¢ ‘miake ‘the ' customary. movement controlled by the
balance . . , - . :

By the wheel 5. the jumping metion is transmitted by the wheel i to the inner
arbor * for the mionte band 2, The hour hand 2 is moved by the well-known

- wheelwork. 'As the balance wheel e has a.period of stoppage and a period of
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motion, the arrangement may be such that the winding up of the spring box d,
takes place during the former period, thereby obviating in any case a gradual
unwinding of the spring d*, which in the other case might happen in course of
time. . . " )

As shown in the drawing, the small spring box d! is.here arranged, not upon the
axis of the balance wheel, but upon the arbor & sityated in front of the balance
wheel ¢, This presents the advantage that the winding up of the spring box d' is
necessary only after the repeated rotation of the balance wheel e.  Accordingly use
may be made of balance wheels having a rapid motion, such as is requisite ;in the
case of quick moving chronometers and the like, while the arrangement of the spring
box «' upon the axis of the balance wheel would be possible only in the caseof the
slow movement of pendulum clocks. ) :

In order to produce a clock ruuning for a long. time it is necessary at all events
to prevent the spring d* of the spring‘box d' from running down partly or wholly,
indeed it should be kept at'th¢ same number of windings, that is to say the
spring d* should always be wound up as much as it has run down in its vegular
movement. ) e .

IE therefore the mainspring a-has run down to the limit assigred'to it, the spring
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* thox d'smust not :actuate the bulance wheel ¢-sny further, becausé thie spring dt .

would.otherwise he completely unwound imicourse of:time.
dn order to .completely ‘stop the:clock wfterithe wunning down of the.spring a and
the stoppage of the wheelwork :from .a? to.d,-an arm-or an adjusting serew 4 is

fixed -upon the arbor d® or.upon an adjusting ring: thereon, Figs. 6:and 7,mnd upon :

the eccentric d" is provided a.pin ' which .passesito-the front of the,arm d'®.when
+ithe arbor d® and consequedtly the .arm d™ after sthe .disengagement of one of the

pins d® ' can no longer be set in rotation by the -mairspring .« which:has run down.

The position. of :the-arm d*+will of -course thave to-be such that sthe -pin 42 could

come within its reach only after the disengagement of .one.of ‘the pinsid®.d"® and

«after turning in a.semicircle. o .o .

In -the winding wp .of theé . mainspring .a the power mecessary for rvinding the

. spring reactsupon thewheelwork of the clock, so that.adurning movement of the

pin disc d® and consequently of the arbor d® in the opposite direction toithat.of its

normalimovement.ean tike splace, avhich swould .cause.the nowinding of the.spring d*
. in the spring box d. .

‘Such d.-backward movement is here rendered .impessible by .providing on an
arbor noa doose lever rarm 5! -which .can swing .downwards in order .that the
pins @*.d" will slide .past.it,jbut which isprevenied fyom making.a movement in
sherother direction npwards, by:the projection 7* bearing against.a-stopa.

" Ilf1thusithe -pinddisc d® receivesithe dimpulse for a backward movement duting the
-winding apsof the elock, the corresponding pin d°-or 4 -will .bear against the lever
armn',-40d the /movement is stopped. s T

‘@wing torthese arrangements the spring d* of -thesmall spring box-is therefore
dkept.atithe same tension, and a decrease of its- windings is.rendered impossilile. -

Having now particularly deseribed and ascertained the nature of my said inven-

tilog, and io what manner the .rame is to be performed, I declare that what I
s claum 1s ’

... Tirst. A clock in which a special spring thox &' is -added .on a separate .spindle
" ‘betw een ‘the -mdinspring a of the works and ithe balance wheel e, the spring d* of
the said -box actuating the .balance -wheel e, this spring d* being automatically
wound up, by-the mainspring a-after -having.run down to-a certain extent,iin short
‘periods -of-time as ‘herein described :and set-forth. :
. Second. A constructional form-ofithe -dlock described in:the first.claim, in- which
the spring in the box now added is wound up again because the eccentric d™
connected-with the spring box, by means of ithe fork /, moves.the stopping lever f*
from &-pin d° or d" on the -disc d® in connection with -the clockwork,:whereby the
driving ‘work ‘heretofore stopped will be .disengaged, and will now -wind -up the
spring -d* again, ‘s herein described-and set forth. : -
Third. The clock described in the first -claim, in which the stoppage of the said
clock after the running down:of the mainspring g, is effected 'by a,pin d".arranged
on the eccentric d" passing to the front of the stopping arm d* on the atbor d°,
whenthe -latter-can no longer beiturned .by-the run-down mainspring a,.as herein
desoribed-and set forth. : '
Fourth, 'The clock described -in the first claim, in which -the reaction of the
power employed for winding up the mainspring a, acting.upon the spring box d', is
neutralized by one of the pins d°, d' of the .pin dise d® which will in the.return
movement bear against the -fever arm n preventing a continuance of this movement,
said arm however permitting the passage of :the pins d° d'°in their movement in
the proper direction, as herein described and set forth.

Dated this 10th day of May 1895.

S. 8. BROMHEAD, |
97, Newgate Street, Liondon, 18.C., Agent for Applicant.

London ; ‘Printed:for Hor Majesty;fs Btationoryc01ﬂoe,,by7bar‘li—né~&~89n,[Ad.v-l&%
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