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To all whom it may concern :

Be 1t knownthat I, NATHAN SILBERBERG, &
subject of the King of Roumania, and a resi-
dent of Yassy, in the Kingdom of Roumania,
have invented a certain new and useful Im-
provement in Automatic Clock-Winding De-
vices, to be called Perpetual Motor for block-
Wor L of which the following is aspecification.

The object of my mventlon 18 to provide a
new and improved self-operating device for
winding up clock-works. | —

The 1nvention consists in a series of metallic
rods or bars connected in such a manner that
the variations or changes in the length of the
metal bars caused by changes in the tempera-
ture can be utilized for producing the power
necessary ror winding up the cloek-works.

Reterence 1s to be had to the accompanying
drawings, forming part of this specification,
1n which similar letters of reference indicate
corresponding parts in all the figures.

Figure L is a view of the back of 2 clock,
Showing the back plateof the casing removed.
Ifig. 11 is a perspective view of the chain of
met“bl bars. Xig. III is a side view of the
clock., Fig. IV is a face view of the weight,
chain, and toothed wheels for winding up the
cl
mechanism for transmitting the mobtion ob-
tained by the lengthening and shortening of
the rods.

The metal chain, which is the essential fea-
ture of my invention, is formed of a number
of metal bars orrods, 9, preferably of zine, the
ends of whichareconnected by metal beams or
levers f, of whichone set is pivoted centrally
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at the topand theother centrally at the bottom
The metal bars y and the

of the clock-casing.
levers fform a chain,the first member of which,
consisting of a bar, vy, is fixed at its end ¢ to
the clock-casing, the other end, «’, thereofbe-

1ng pivoted to the end of the ﬁlst lever f, of
the top row of levers. Yo the other end a’, of
this first lever the second metal bar, v, is pw-
oted, which reaches down on one side of the
clock-case to the end a* of the first lever f of
the bottom rod. To the other end, &, of the
sald lever f is pivoted thethird bar, ¥, passing
upward on the otherside of the clock, and piv-
50 oted to the end ¢’ of the second lever, f, of the
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ock. Fig. V 18 a face view of the “ratchet
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chain.
| n, 18 mounted, over which anendlesschain, A,

chain is connected with the clock-work.

upper row, and so on. Any desired number

~of bars or rods y can be connected by means of

the levers 7 in the manner described. Atany
change of temperature the length of move-
ment Of the free end of the chain will be equal 55
to the total length of theexpansion orcontrac-
tion of the metal bars . The last bar, 9/, of
the said chain is connected to a suitable mech-
anism, by means of which thevariationsinthe
lengths of the chain can be utilized for the
purpose of winding up theclock., Several dit-
ferent devices can be used for this purpose,
one of which I have shown in Figs. IVandV.
The bar'y is fastened to a chain, v, which is
fastened at the point e to the circumiference of 63
a wheel, 0, keyed upon theshaft /*, on whichis
also keyed a disk, d, to which a chainorrope,
7,1sfastened at apoint,c,which is diametrically
opposite the poinb e. 'Tothe lower end of the
rope or chain ja weight, g, is attached. A
ratchet-wheel, ¢, is keyed on the shaft /7, and
a series of pawls [, are pressed -against the
teeth of the ratchet-wheel by Spl‘ings m. The
sald pawls and thelr springs are held on a
ratchet-wheel, £, mounted on a sleeve 1oose on
the shaft f7, against which ratchet-wheel %
pawls I’ are pressed bysprings m/.

The above-described wheelsare contained in
a casing, x,withinthe space surrounded by the
- On the sleeve of the wheel & a wheel,
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passes, which also passes over wheels ¢ and 7,
and over pulleys sand ¢, from which weights
A’ and B, respectively, are suspended. The

The operation of the winding mechanism is
as follows: When by the increase of tempera-
ture the length of the chain of bars ¥ fmd the
levers f increases the end of the bar ¥/ moves
upward and thus slackens the chain v, which
permits the weight g to descend, thereby turn-
ing the shaft f of the wheel ¢ in the direction
of the arrow +. The pawls [, now acting as.a
cluteh, causethe ratehet-wheel kto rotateinthe
same direction, and as the saidwheel £ 1S ¢on-
nected by itssleeve with the wheel n, the wheel
% will revolve in the same direction, and will
wind up the chain A, thereby raising the
weight A’ and ‘ﬁmdmﬂ up the clock- work.
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venting overwinding.
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bar ¥ moves downward, thereby lifting the

“welght g,and turning the shaft of the ratchet-

wheel ¢ in the opposite direetion to that in
which it was turned before; but as the pawls/?
permit the wheel 7 to rotate freely, and the
pawls " echeck the movement of the ratchet-
wheelZ, itis elearthatany expansion or length-
ening of the chain or of the bars and lex ers
will be utilized for winding up the clock; but
a decreaseol temperature and consequent con-
traction of the said ehain eannot cause an un-
winding of the clock.

I do notlimit myself to the above-described
arrangement ol the ratehet-wheels, pawls, and
connection between them and the bar o/, as
many other devices for utilizing the said auto-
matic movement of the said bar " might be
employed. It isalso evident that without de-
parting from the substance of this invention

the contraction istead of the lengthening of

the chain might be utilized for \1111(11110 up
the elock.,

Instead of pivoting the levers / upon kuife-

edges, as shown inthe drawings, other suitable

methods of pivoting the same may be used.
Any suitable stop may be arranged for pre-
The construetion shown
in Ifig. 4 has been found to give good results.
It consists of a pawl, T, against which the
block or frame s of the weight A’strikes when
the clock 1s completely wound up, whereupon
the pawl 1’ engages the teeth of the chain-
wheel 2, and thus prevents any further wind-

ing up of the clock by checking the downward :

5 -movement of the weight ¢.

The number and length of the bars y will de-

| pend on the length of time the clock is torun

and on the dimensions of the same.

L am aware that the expansion and contrac-

tion of a metallic rod, bar, or strip have been
used to operate the damper of a stove, or to
operate a lever emmo{,te{l with the hand of &
(ial; but

"sVlmL T do claim as new and of my invern-
tion 18—

1. In a clock, the combination, with a metal
chain formed of a séries of bars or rods con-
nected by levers, of the weight g, the ¢hain j,
the <disks b d on the shatt 7, the rope v, the

atchet wheelsik, thepawls I, and thesprings
m o, which ratehet-wheel % is connected ‘WlLli
the chain for winding up the weight or spring
of the cloek, ﬁ,ubsbfmthﬂly as hereinshownand
described, and for the purpose set forth.

2. In a cloek, the combination, with a metal
chain formed of a series of bars or rods con-
nected by levers, of devices for winding ap the
weights or springs of a clock, and of a safety-
cateh for antomatically preventing the further
winding of the spring or weight at the proper
time, for the purpose of preventing overwind-
ing of the clock-work, substantially as herein
shown antl described.

In testimony whereof I have ftlflh(,d my sig-
naturein presence of two witnesses.

NATHAN SILBERBERG.

Witnesses:
If. Ep. MEYER,
TH., KROCHMATL.
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