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ELECTRIC_ PENDULUM-DRIVEN CLOCK.

—_———m = e e

-—
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Lo all wlhony it maly corncerr:

Be it known that I, MARCUS L. M. HU‘::‘: _:1" '

of Menlo Park, in ’(he county of Hlddlosex
and State of New Jersey, have invented a

certain new and useful Impmvement in Hlec-

131‘10 Clocks, of Whl@h the following is a speci-
cation.

The object of myinvention is to produce a
clock in which electricity is used to impel the
pendulum and turn the hands, so that pe-
riodical winding of a spring or welight is dis-
pensed ﬂ]th, and which shall l{eep perfect
time.

In my clock the motive power is supplied
by current irom an electric battery located
within or without the case, or irom some other
source of electrical energy, and which oper-
ates on the mechanism of the clock through
electro-magnets placed 1n cireuit with the
battery, the pendulum in its oscillations malk-
ing and breaking an electric circult, which
alternately magnetizes and demagnetizes the
magnaets.

In electric

clocks heretofore made for va-

rious reasons the current wounld sometimes

fail, and they would then cease to register,
and on the resumption of the current w ould
Stmt with the error accumulated during its

essation.  In my cloek, however, the current
ean never fail, and b3 MEAS of a sultable
batter y~eont1.ollm or cireunit-breaker, which
forms part of my invention and will be here-
inafter explained, the electro-motive force of
the current is maintained constant; also, by
means of a suitable device, the are through
which the penuulum travels is always main-
tained at the same length, and hence the os-
cillations of the pendulum are all of the sanie
duration.

In the accompanying drawings, forming a
part of my specification, Ifigure 1 is a front
view of the clock, the door being open and a
porticn of the dial removed, revealing the
works. Iig.2 1s a side elevation of the same
with part of the case and frame supporting
the works removed. Fig. 5 18 a detall show-
ing the loecation and arrangement of the es-
capement, hour and minute hand pinions,
pendulam-rod, and magnet-levers with rela-
tion to each other. Fig. 4 i1s a view of the
circuit-changing device shown in Fig. 1. Fig.

| {No model.)

ingatits v

[

1 5 is a detail of finger on pendulmm-rod for

operating the circuit-changing device. Fig.
6 is a view showing a combined circuit-chang-
ing and depolarizing device; and Fig. 7 is a
view in side elevation of the clock-works,
showing circuit-changers and depolarizing
device in position.

A is a clock-case having located in ifs up-
per portion a metallic frame B, in which is
arranged the time-keeping nwelmmam es-
c&penwnt, hour and minute hand wheel;S, de.
Pivoted at D on ithe same shaft as the es-
capen nent-pallet is the pendulum-rod €, hav-
pperend
lower end an adjustable weight or bob If. As
is shown in the drawings, the pendulum is
hung orpivoted at a pointbetween 1ts middle
and upper end, which i1s a method different
from the hanging of pendulums in other

clocks, in which the arc pendulum 18 hung

from the extreme upper end, and which con-
stitutes a feature of my invention.

Arranged on either side of the pendulum-

-levers G U, preferably of
steel, secured to the cloek-case by serews 1 J,
which also serve as thelr fulerums. T'hese
levers cross cach other below their fulerums
and terminate ab their lower ends in buffers
K L, while upon their upper ends are secured
the adjustable electro-magnets M N, of low
resistance, arranged 1n circuib with the hat-
tery-cells O P ihmugh the eilrcuit-changing
device. (Shown in detail in Ifig. 4.)
Through the magnet-levers ( I, just be-
low the magnets M N, pass adjusting-screws
m n, (see IFig. 1,) their points resting against
the stops " 0/, secured to the clock-frame,
acgainst whieh the peints of the adgustmm
serews in noare pressed by springs o p, which
are secured at one end to the 111101161-16“; s
G H and ,-5113 the other end to their :-:Ld]' usting-
screws o’ P/, located in retaining-pleces se-
cured to the clock-frame. "T'he purpose of
the screws me 118 to adjust the distance apart
of the magnets M N, between which the ar-
mature E on pendulum € vibrates,and when
the proper distance is once obtained, accord-
ing tothe strength of the magnets, 1t 18 main-
tamed by springs o p and builfers K 1L, be-
tween which the pendulum oscillates, and

rod C are magne

B
1 1
t18,

- the arc through which the pendulum travels

an armature I and atits
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can never be longer than the distance be-
tween the buffers K L.

The circuit-changing device (shown in
Figs. 4 and 5) consists of a spring-finger «,
secured to the pendulum-rod C above its piv-
otal point, a lever b, attached to the clock-case
in the rear of the,pendulum and also above
1ts pivotal point D, and contact-terminals ¢
and d, in circuit with the batteries O P and
magnets M N, said contact-terininals being
preferably strips of metal secured to the
clock-case in such proximity or manner as to
make contact with lever b, as shown in Fig.
4. As the lower end of the pendulum 1s
swung, say, to the left, the upper end is swung
to the right, and as Spll]ﬁl?‘—ﬁﬂﬂ‘el a 18 On the
upper end of the pendulum, i1t will also move
to the right, striking the lower end of le-

ver b, swinging it (the lower end) also to the

right and causing the upper end of lever b to
swing to the left. Therefore, when the pend-
ulum-bob ¥ 1s swung in the direction of

- the arrow beneath it to start the clock spring-
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finger a (see Fig. 5) engages with the lower
end of lever b of the cireuit- changing device,
(see Kig. 4,) moving it in the direction of the
arrow thereon and causing its upper end to
be thrown over, so as to make contact with
terminal ¢ and close the Dbattery - circuit
through the magnet N, as shown by the
small arrows in Fig. 4, which attracts the
armature I at the upper end of pendulum-
rod C as it approaches said magnet until the

armature makes actual or almost actual con-

tact with the poles of magnet N, from which
it is instantly released elthel by the force
of the fall of the pendulum-bob F in mak-
ing its return movement should the bob not
strike the buifer I, or by the pendulum-bob
I striking against the buffer K at the op-
posite end of the magnet-lever , upon which
the magnet N is located. At the same in-
stant, StcL]‘tlllﬂ‘ on 1ts return oscillation, the
pendulum causes lever b to be released from
contact ¢, and thus breaks the circuit through
the magnet N and immediately makes or

closes the circuit through the contact-ter-

minal d and the magnet M, enabling the Iat-
ter by its attraction to assist the oscillation of
the pendulum until the armature K is released
from the poles of the magnet M, as above de-
scribed, and the pendulum starts on its re-
turn osulla,tlon and, as before, causes lever
b to be released from contact d, and thus
breaks the circuit through ma,nnet M and
closes the circuit to magnet N thmucrh lever
b and contact-terminal ¢, and so on. When
the pendulum-bob It strikes, say, buffer K on
lever G, it strains spring p and gives to the
pendulum a slightly-acceler ated movement
as it leaves the buffer. It also throws back
slightly out of adjustment the magnet N on
the upper end of lever G, which, however, 18
at once returned in place by the contraction
of the spring p. Thus it will be seen that

after the clock is started the vibration of the
pendulum would cease altogether were it not

| that in its vibrations it makes and breaks an

electric circuit, which alternately magnetizes
and demagnemzes either magnet M or N which
in its active condition attracts armature K,
such attraction being just sufficient togive the

pendulum an adequate impulse to maintain.

its motion and cause it to travel through the
same arc during each oscillation. It will also
be seen that magnets M and N assist the osecil-
lations of the pendulum in its upward stroke
by attracting the armature E as the pendu-

lum approaches the extremity of oscillation,

and levers G H, buffers K L, and springs o p
assist the oscillations of the pendulum in its
downward or return stroke. Though the ar-

mature Eon the pendulum might make actual
contact-with either magnet M or N, yet this
contact does not hold the armature and re-
tard the vibrations of the pendulum, and

thus put the clock out of regulation for the

striking of bob I against buffer K or L, and
the fall of bob F by its own weight and the
almost simultaneous breaking of the circuit
through spring-finger ¢, lever b and contact-
terminals ¢ or d which demao netizes the mag-
net, releases the armature E alinost at the in-
stant it makes contact.,

The motion of the pendulum is transmitted
to the hands of the cloek by means of the
pallet R, secured to the pendulum-rod at its
pivotal point D, engaging with and rotating
the escapement or impulse wheel S upon the
same shaft with which 18 mounted the lan-
tern-wheel T, which in turn engages with and
rotates the wheel U. Wheel U is secured to
a shaft V, to which is also secured the minute-
hand W and the lantern-wheel X, the latter
engaging with pinion X’ upon a shaftz, fixed

to the clock-franie B, said pinion X’ having

secured to and rotating with it the lantern-
wheel Y, which engages with the pinion Z,
located with the hour-hand Z’ upon a sleeve
77, located on the shaft V just in the rear of
the minute-hand.

In the drawings, Figs. 1 to 5, is shown (and

the description thus far relates to) one battery -

O P (of two cells connected up in series) and
a circuit-changer (shown in Figs. 4 and 5) to
throw in and out of circuit the mfwnets M or
N; but it is well known that -a battely-cell

-after a certain length of time in constant use

becomes polarized, thus varying, reducing, or
entirely stopping the flow of current until a
sufficient interval of rest has restored the
power of the cell. To prevent such an oc-
currence and to maintain the electro-motive

force of the current constant, and at the same

time tomaintain the OSCIHELUOHE:: of the pendu-
lum of uniform duration and strength, and to
prevent a sudden acceleration or 1emrdatwn
owing to different degrees of strength of the

battely current, I hfwe mv'ented a device

which is repr esented n IFigs. 6 and 7.

M and N are the mag netq 1 and 2, two bat-
tery—eells |

3 i1s a circuit-changer, which changes the

| circuit from the battery to either maﬂ'net
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and 4 and 5 are circuit-breakers,which make

and break the cucuu, from elthel"ba‘[tery 1
or 2

AS shown 1in I‘lﬂ 7, circuit-changer 3 and
circuit-brealkers 4 and H are ary anﬂed on the
same shaft with each other and W’lth the es-
capement or impulse wheel 5 for conven-
tence of illastration. Circuit-changer 3 is

composed of a metallic ring having a series

of strips of insulation upon 1ts perlphery and
having two brushes 38’ 8% resting one on metal
and the other on 11]8111£1t1011. .C11 cuit-breakers
4 and b areexactly alike—1. ¢., of thesame size,
&e.—and are composed of a metallic ring hav-
ing one-half of its periphery metal and the

_othol half 111%1_11&11011, ::md each provided with

two brushes 4’ 4*> and 5’ 5% one of each rest-

~ing on metal and the 0the1 on insulation.

20

_'30

35

~minus pole of cell 2;

buppo&e the current to be passing from the
positive pole of cell 2 in the direction of the
arrows. Itwill passtothecircuit-breaker?, to
brush 5/, fo magnet N, (as brush 3° is resting
on metal on eimuit—ehangel‘ 3,) back to the
or should brush 3’ (on
circuit-changer 3) be on metal and brush 3°
on 1115111&131011 then the current would flow to

magnet M and back to cell 2. Thus cell 2
now in use and cell 1 at rest.
4" be on metal and the brush 5" on insula-
tion, then the current would pass from cell 1
to line through both magnets alternately, ac-
cording as to whiech brush on ecircuit-changer
51s on metal and whtich on insulation, and back
to the minus pole of cell 1. Thusecell 1 wounld
be in use and cell 2 at rest. The current
passing, say, to circuit-breaker 5 from cell 2
passes away to line through the brush 5’ on
its periphery, and, owing to the fact that the

~outer brush upon circuit-breaker 4 is upon

42

50
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the 1nsulation, the current cannot return to

either battery, but must passon tothe junction
of the wires passing around the magnets.
Its course here 1s determined by the position
of the brushes 3" and 3° on circuit-changer 3.
The brush 5° being on metal, the current will
pass through the magnet N to the circuit-

breaker 3, and thence :51,10110 the line back to
At the point 6, where the minus wire

cell 2.
from cell 1 comes 1o 1ine or forms a junction
with the minus wire from cell 2, the current
would pass from the line through cell 1 but

for the fact that the circuit through that cell

1s broken at circult-breaker 4. As the cir-
cuit-breakers are continually revolving,it is
obvious that the cireuit is broken in first one
and then the other, and as a consequence the

- battery-cells are alternately in and out of

bo

cireuit, thus giving each an interval of rest

~of longer or shorter duration, according to

the diameter of these circuit-breakers and
the manner 1n which they are arranged or
ceared in relation to the other parts of the
clock. At the same time circuit-changer 3 is
causing the current to pass through first one
and then the other of the magnets M N at
each vibration of the pendulum and revolu-

| breakers 4 and 5 are

pendulum -

1f the brush |

1mpulse wheel circuit-changer 3, and eir-

cult-breakers 4 and 5 are all Tocated.

In Fig. 7 circuit-changer 3 and the circuit-
shown arranged on one
and the same shatt with each othel and with
the escapement or impulse wheel 5, as above
stated; but while circuit-changer 3
probably be always thus arranged, the circuit-

breakers 4 and 5 may be arranged upon a

separate shaft and timed by suitable gearing
to operate at any desired interval of time to

throw into and out of cireuit cell 1 while cell

2 1s resting, and vice versa, thus enabling
each cell to recover itself, and this interva
of rest may be measured in hours days, or
Weeks &e.

What I claim as my mventmnj and desire
to secure by Letters Patent, is—

1. In a clock, the combination, with the.
pendulum-rod hunﬂ or pivoted ata point be-

low its upper end, of an armature on said
rod, electro - magne
which said armature vibrates with the oscil-
lations of the pendulum, a battery cell or
cells or other source of electrical energy, and
a circuit-changing device operated by the
oscillations of the pendulum, which device
operates toalternately magnetize and demag-

netize the electro-magnets, substantially as

hereinbefore clescribed.

2. In a clock, the combmat*on with the

pendulum -rod hung or pivoted at a point be-
low 1ls upper end, of an armature on said
penduluam-rod, electro - magnets Dbetween
which said armature vibrates with the oseil-
lations of the pendulum, a battery cell or
cells, a circuit-changing device operated by
the OSCIH&HGII‘% of the pendulumj which de-

vice operates to alternately magnetize and

demagnetize the electro-magnets, and a bat-
tery-controller or circuit-changer, also oper-

ated by the oscillations of the pendulum,.

which operates to alternately throw inte and
out of circuit first one battery and then an-
other' substantially ashereinbefore described.

I]l a clock, the combination, with the
pendulum rod hung or pivoted at A point be-
low 1ts upper end, of an armature on said
pendulam-rod located between the pivotal
point and its upper end, electro-magnets be-
tween which said armature vibrates with the

oscillations of the pendulum, a battery cell

or cells or other source of electrical energy,
and a circult-changing device operated by the
oscillations of the pendulum, which device
operates to alternately magnetize and demag-
netize the electro-magnets, substantially as
hereinbefore desecribed.

4, In a clock, the combination, with the
pendulum-rod hvnn or pivoted at a point be-
low 1ts upper end of an armature on said
pendulum -rod lomted. between the pivotal
point and its upper end, electro-magnets be-
tween which said armature vibrates with the
oscillations of the pendulum, a battery cell or
cells, a circunit-changing device operated by

tion of the shaft on which the escapement or | the oscillations of the pendulum, which de-
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demagnetize the electro-magnets, and a bat-

tery-controller or circuit-changer, also oper-

ated by the oscillationsof the pendulum, which
operates to alternately throw into and out of
eircult first one battery and then another, sub-
stantially as hereinbefore desecribed.

9. In a clock, the combination, with the
pendulum-rod hung or pivoted at a point be-
low its upper end, of an armature on said
pendulum-rod located between the pivotal
point and 1ts upper end, adjustable electro-
magnets between which said armature vi-
brates with the oscillations of the pendulum,
a battery cell or cells or other source of elec-
trical energy, and a circuit-changing device
operated by the oscillations of the pendulum,
which device operates to alternately magnet-
ize and demagnetize the eleetro-magnets, sub-
stantially as hereinbefore described.

6. In a clock, the combination, with the
pendulum-rod hung or pivoted at a point be-
low its upper end, of an armature on said
pendulum-rod located between the pivotal
point and its upper end, adjustable electro-
magnets between which said armature vi-
brates with the oscillations of the pendulum,
a battery cell or cells, a circuit-changing de-
vice operated by the oscillations of the pend-
ulum, which device operates to alternately
magnetize and demagnetize the electro-mag-

nets, and a Dbattery-controller or cirenit-

changer, also operated by the oscillations of
the pendulum, which operates to alternately
throw into and out of circuit first one battery
and then another, substantially as hereinbe-

fore described. |

7. In a clock, the combination, with the
pendulum-rod hung or pivoted at a point be-

low1its upperend, of ar armature on said pend-
ulum-rod located between the pivotal point

“and 1ts upper end, adjustable electro-magnets

between which said armature vibrates with
the oscillations of the pendulum, levers hav-
ing buffers ontheir lower ends and supporting

sald electro-magnetson theirupperends, abat-

tery cell or cells or other source of electrical
energy,and a circuit-changingdevice operated
by the oscillations of the pendulum, which de-
vice operates toalternately magnetize and de-
magnetize the electro-magnets, substantially
as hereinbefore desecribed. |

3. In a eclock, the combination, with the
pendulum-rod hung or pivoted at a point be-
low 1its upper end, of an armature on said
pendulum-rod located between the pivotal
point and its upper end, adjustable electro-
magnets between which said armature vi-
brates with the oscillatiops of the pendulum,
levers having buifers on theirlower ends and
supporting said electro-magnets on their up-
per ends, a battery cell or cells, a circuit-
changing device operated by the oscillations
of the pendulum, which device operates to
alternately magnetize and demagnetize the
electro-magnets, and a battery-controller or

413,281

vice operates to alternately magnetize a,n'd" tions of the pénddlum, which operates to al-
ternately throw into and out of circuit first

one battery and then another, substantially
as hereinbefore described. | |

9. In a clock, the combination, with the
pendulum-rod hung or pivoted at a point be-
low its upper end, of an armature on said
pendulum -rod located between the pivotal
point and its upper end, adjustable electro-
magnets between which said armature vi-
brates with the oscillations of the pendulum,

levers G H, which cross each other below their

fulerums, and having buffers on their lower

-ends end supporting said electro-magnets on

theilr upper ends, a battery cell or cells or
other source of electrical energy, and a eir-
cult-changing device operated by the oscilla-
tions of the pendulum, which device operates
to - alternately magnetize and demagnetize
the electro-magnets, substantially as herein-
before described.

10. In a clock, the combination, with the
pendulum-rod hung or pivoted at a point be-
low its upper énd, of an armature on said
pendulum -rod located between the pivotal
point and its upper end, adjustable electro-
magnets between which said armature vi-
brates with the oscillations of the pendulum,

levers G H, which cross each other below their

fulerums, and having buffers on their lower
ends and supporting said electro-magnets on
their upper ends, a battery cell or cells, a cir-
cuit-changing device operated by.the oscilla-
tions of the pendulum, which device operates

70
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to alternately magnetize and demagnetize

the electro-magnets, and a battery-controller

or circuit-changer, also operated by the oseil-

lations of the pendulum, which operates to
alternately throw into and out of circuit first
one battery and then another, substantially
as hereinbefore described. |

11. Inaclock, the combination of the pend-

ulum-rod C, hung or pivoted at a point D
below its upper end on the same shaft with

the escapement-pallet R, an armature on said
pendulum -rod located between the pivotal

point and its upper end, adjustable. electro-

magnets between which said armature vi-
brates with the oscillations of the pendulum,
levers G H, which cross each other below their
fulerums, and having buffers on their lower
ends and supporting said electro-magnets on
their upper ends, a battery cell or cells or
other source of electrical energy, and a cir-

cuit-changing device operated by the oscilla-

tions of the pendulum, which device operates
to alternately magnetize and demagnetize the
electro - magnets, substantially as hereinbe-
fore described.. -
12. In a clock, the combination of the pend-
ulum-rod C, hung or pivoted at a point D
below its upper end on the same shaft with
the escapement-pallet R, an armature on said
pendulum -rod located between the pivotal
point and its upper end, adjustable electro-
magnets between which said armature vi-

circuit-changer, also operated by the osecilla- | brates with the oscillations of the pendulum,
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levers & Ii, Whiehfcrc}SS cach other below their

fulerums, and having buffers on their lower
ends and supporting said electro-magnets on

their upper ends, a battery cell or cells, a cir-
cuit-changing device operated by the oscilla-
tions of the pendulum, which device operates

- to alternately magnetize and demagnetize the

electro-magnets, and a battery-controller or
circuit-changer, also operated by the oscilla-
tions of the pendulum, which operates to al-
ternately throw into and out of circuif first

- one battery and then another, substantially

L5

20

a8 hereinbefore described. |

13. In aclock,the combination of the pend-
ulum-rod C, hung or pivoted at a point D
below its upper end on the same shaft with

the escapement-pallet R, an armature on said

pendulum -rod located between the pivotal
point and its upper end, adjustable electro-
magcnets between which said armature vi-

- brates with the osecillations of the pendulum,

40
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levers G T, which cross each other below their

fulerums, and having buffers on their lower

ends and supporting said electro-magnets M-

N on their upper ends, adjusting-screws m n
and springs o p, a battery cell or cells or other
source of electrical energy, and a circult-

changing device operated by the oscillations
of the pendulum, which device operates to al-
ternately magnetize and demagnetize the elec-

tro-magnets,substantially as hereinbefore de-
seribed. | o

14. In a clock, the combination of the pend-
ulum-rod €, hung or pivoted at a point D

“below its upper end on the same shaft with the

escapement-pallet R,anarmatureonsaid pend-
ulum-rod located between the pivotal point
and its upperend, adjustable electro-magnets
between which said armature vibrates with
the oscillations of the pendulum, levers G 11,

which eross each other below their fulerums,
and having buffers on their lower ends and
supporting said electro-magnets M N on their
‘upper ends, adjusting-serews 7 n and springs

o p, a battery cell or cells, a circuit-changing

“device operated by the oscillations of the pend-

ulum, which device operates to alfernately
magnetize and demagnetize the electro-mag-
nets, and a battery - controller or circuit-
changer, also operated by the oscillations of

‘the pendulum, which operates to alternately

throw into and ountof cirenit first one battery
and.then another, substantially as hereinbe-
fore described, | |

15. In a clock, the combination of the pend-

ulum-rod C, hung or pivoted at a point D be-

- low its upperend on the same shaft with the es-

60

capement-pallet R,an armature on said pend-
wlum-rod located between the pivotal point
and its upper end, adjustable electro-magnets
between which said armature vibrates with
the oscillation of the pendulum, levers & 1,
which cross each other below their fulerums,
and having butfers on their lower ends and

supporting sald electro-magnets M N on their

upper ends, adjusting-serews m n and springs

electrical energy, and a circuit-changing de-
vice consisting of a spring-finger «, lever b,
and contact-terminals ¢ and d, which device

is operated by the oscillations of the pendu-

lum and itself operates to alternately mag-

netize and demagnetize the electro-magnets,

substantially as hereinbefore described. _
16. In a clock, the combination of the pend-
ulum-rod €, hung or pivoted at a point D

below its upper end on the same shaft with the

escapement-pallet R,anarmatureonsaidpend-
ulum-rod located between the pivotal point
and its upper end, adjustable electro-magnets

between which said armature vibrates with

the oscillations of the pendulum, levers G H,

which cross each other below their fulerums,

and having buffers on their lower ends and

. ) _ 3 O T _ u 2
supporting said electro-magnets M N on thelr
upper ends, adjusting-screws m n and Springs

0 p, a battery cell or cells, a circuit-changing

device operated by the oscillations of the pend-
uluny, which device operates to alternately
magnetize and demagnetize the electro-mag-
nets, and a battery - controller or circuit-
changer consisting of a ring or rings made of
metal and insulation, and abrush orcontacton
the metal and a brush or contact on the insula-
tion, said brushes or contacts being connected
with both the battery or batteries and the

electro-magnets, which device operates to al-

ternately throw into and out of circuit first
one battery and then another, substantially
as hercinbefore desecribed. |

17. In a clock, the combination of the pend-

ulaom-rod O, hung or pivoeted at a point D

below its upper end on the same shaft with
‘the escapement-pallet R, an armature on said

pendulum-rod located between the pivotal

70

75

8::_

Q0

95

100

105

point and its upper end, adjustable electro-

magnets between which sald armature vi-
brates with the oscillations of the pencdulum,

levers G I, which cross each other helow thelr
fulerums, and having buffers on their lower
ends and supporting said electro-magnets M
N on their upper ends, adjusting-screws . 7
and springs o p, a battery cell or cells, a cir-

cuit-changing device consisting of a spring-

finger a, lever 0, and contact-terminals ¢ and
d, which deviece isoperated by the oscillations

of the pendulum and itself operates to al-

ternately magnetize and demagnetize the

electro-magnets, and a battery-controller or

circuit-changer consisting of a ring or rings

| made of metal and insulation, and a bruashor

contact on the metal and a brush or contact
on the insulation, said brushes or contacts be-
ing connected with both the battery or bat-
teries and the electro-magnets, which device
operates to alternately throw into and out of
cireuit first one battery and then another,
substantially as hereinbefore described.

18. In a clock, the combination of the pend-

ulum-rod C, hung or pivoted at a point D

below its upper end on the same shatt with
the escapement-pallet R, an armature on said
pendulum-rod located between the pivotal

0 p, a battery cell or cells or other source of | point and its upper end, adjustable electro-
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magnets between which said armature vi-
brates with the oscillations of the pendulum,

levers G H, which crosseach other below their

fulerums, and having buffers on their lower
ends and supporting said electro-magnets M
N on their upper ends, adjusting-serews m n
and springs o p, a battery cell or cells or other
source of electrical energy, a circuit-changing
device consisting of a spring-finger ¢, lever b,
and contact-terminals ¢ and d, which device
18 operated by the oscillations of the pendu-
lum and itself operates to alternately mag-
netize and demagnetize the electro-magnets,
an escapement R S, lantern-wheel T, wheel
U, lantern-wheel X, pinion X’,lantern-wheel

Y,and pinion Z, substantially as hereinbefore

- described.
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19. In a 01'001{, the combination of the
pendulum-rod C, hung - or pivoted at a point
D below its upper end on the same shaft

with the escapement-pallet R, an armature

on sald pendulum-rod located between the
pivotal point and its upper end, adjustable
electro-magnets between which said arma-
ture vibrates with the oscillations of the pend-
ulum, levers G H, which cross each other

. below.their fulerums, and -having buffers on

their lower ends and supporting said electro-
magmnets M N on their upper ends, adjusting-
screws m n and springs o p, a battery cell or
cells, a circuit-changing device operated by
the oscillations of the pendulum, which de-
vice operates to alternately magnetize and

demagnetize the electro-magnets, a battery-

controller or circuit-changer consisting of a
ring or rings made of metal and insulation,
and a brush or contact on the metal and a
brush or contact on the insulation, said
brushés or contacts being connected with
both the battery or batteries and the electro-
magnets, which device operates to alternately
throw into. and out of circuit first one bat-
tery and then another, an escapement R S,
lantern-wheel T, wheel U, lantern-wheel X,
pinion X', lantern-wheel Y, and pinion Z,
substantially as hereinbefore described.

20. In a clock, the combination of the
pendulum-rod C, hung or pivoted at a point
D below its upper end on the same shaft with

the escapement-pallet R, an armature on said

pendulum-rod located between the pivotal
point and its upper end, adjustable electro-
magnets between which said armature vi-
brates with the oscillations of the pendulum,
levers G H, which cross each other below

413,281

their fulerums, and having buffers on their
lower ends and supporting said electro-mag-
nets M N on their upper ends, adjusting-
screws 7 1 and springs o p, a battery cell or
cells, a circuit-changing device consisting of
a spring-finger «a, lever 0, and contact-ter-
minals ¢ and d, which device is operated by
the oscillations of the pendulum and itself
operates to alternately magnetize and demag-
netize the electro-magnets, a battery-control-
ler or eircuit-changer consisting of a ring or
rings made of metal and insulation and a
brush or contact on the metal and a brush or

contact on the insulation, said brushes or

contacts being connected with both the bat-
tery or batteries and the electro-magnets,
which device operates to alternately throw
into and out of ecircuit first one battery and
then another, an escapement R S, lantern-
wheel T, wheel U, lantern-wheel X, pinion
X', lantern-wheel Y, and pinion Z, substan-
tially as hereinbefore described.

21. In a clock, the combination, with the
pendulum-rod, of buffers between which the
pendulum oscillates and against which the
pendulum-bob strikes, substantially as here-
inbefore described.
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22. Ina clock orother measuring apparatus,

the combination, with the pendulum-rod hung
or pivoted at a point below its upper end, of
buffers between which the pendulum osecil-
lates and against which the pendulum-bob

strikes, substantially as hereinbefore de-

scribed. |

23. Inaclock orother measuring apparatus,

the combination of the pendulum-rod hung
or pivoted at a point below its upper end of
levers having buffers on their lower ends be-
tween which the pendulum oscillates and
against which the pendulum-bob strikes, sub-
stantially as hereinbefore desecribed.

24. Inaclock or other measuring apparatus,
the combination, with the penduluin-rod hung
or pivoted at a point below its upper end, of
levers which cross each other below their ful-
crums, and having buffers on their lower ends
between which the pendulum oscillates and
against which the pendulum-bob strikes, sub-
stantially as hereinbefore described.

T'hisspecification siened and witnessed this
22d day of August, 1888.

| MARCUS L.

Witnesses:

A. W. KIDDLE,
H. A. CURTIS.

M. HUSSEY.,
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