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UNITED STATES PATENT OFFICE.

FRIEDRICH HAENICHEN AND OTTO HALNICHEN, OF PHILADELPIIA, PA.,
ASSIGNORS TO THEMSELVES, AND OSCAR SHEEBASS, OF NEW YORK, N. Y.

ELECTRIC-PENDULUM CLOCK.

SPHECIFICATION forming part of Letters Patent Mo, 342,086, dated May 18, 1886.

Application filed September 18, 1885, Serial No. 177,423, (No model.)

To all whom it may concern: ver-arm C is reburned by the weight d, so that
Be it known that we, FRIEDRICH HAENI- | the crutch D engages the pendulum P by the

CHEN and OrTo H \13\*1011]‘\T of Philadelphia, | projecting pin &, and imparts an impulse to

in the county of Phlhdelphn and State of | the same, 50 as to oscillate it toward the right.

5 Penusylvania, haveinvented certain new and | The armature A’ is attracted by the electro- 55

useful Improvements in Electric-Pendulum | magnet A when the pendainm closes the con-

Clocks, of which the following is a specifica- | tacts at ene side, by which the battery-cirveuit

tion. is closed. The attraction of the armature A’
This invention has reference to certain im- | moves the lever-arm Csidewise,and impartsa

1o provements in the clectrie-pendulum clock | lateral oscillation to the cruteh D. On the 6o
for which. Letters Patent have been granted | breaking of the circuit the armature A’ is re-
to us, No. 316,360, dated April 21, 1880, the | leased and the arm C moved back, wheveby
impr ovement% bemn designed mth a view to | the crufich D is dropped and another impulse
simplify the constr wetion of the elock; andthe | given to the pendulum. The return motion

15 invention counsists of certain details of con- | of the cruteh D is arrested by a fixed stop- 65
struction and combination of parts,whieh will | pin, /. The lever-arm C also imparts, by a’
be more fully deseribed hereinafter,and finally | pivot-paw], ¢, 111te11mttent rotary motion to a
be pointed out in the claims. ratchet-w hee] ¢, which latter transmits, by a

In the accompanying drawings, Tigure 1 | worm-gear, ¢ c”, vertical shaft ¢', and bevel-

20 represents a front elevation of our 1mproved gears ¢ ¢ rotary motion to a horizontal shaft, 7o
electric clock. TIMig. 2 is a front elevation of | ¢, which operates the minate and hour hands
the operative parts of the same, drawn on a | of the clock by the usual gearings, which are
larger scale; and Tig. 3, a front view of the | not shown in the drawings. The pendulum

hand-actuating mechanism. P is suspended from a 1101uont il supporting-
25 Similar letters of reference indicate corve- | plate, S, by & flat spring, s. The supporting 75
sponding parts. plate S is conneeted by h conducting-wire, 1,

Referring to the drawings, A represents an | with the coilsof the electro 0-maguet A, and the
electro- m‘wneb that is supported below the | spring s by a conducting - wire, 2, passing
clock meclmmsm and provided with a nieely- | through the pendualum, w 1th knife-edged pla-

30 balaneed armature, A, which is fulernmed to | tinun: contacts b ¥, that extend lwtemlly from 8o
vertical standards A®.  The armature A is | the pendulnm P. The platinum contacts & ¥
promdeﬂ with @ lever, @, having a contact- | form by the oscillations of the pendulum al-
SCrew, o, abone end and an adgnstftbl(a weight, | ternately contact with knife-edged platinum
a’, ab the opposite end. The weighted end of coutfwts S, which are applied to the upper

35 the armature forms contact w1th an upright | ends of springs g ¢, The spring ¢is connect- 85
post, A% that is covered with leather or felt, | ed with the posm\*e pole-of the battery,while
so that 1he contact of the armature-Jever « ! the spring ¢ is connected with the negative
with said post takes place in a noiseless man- | pole of the same.  The knife-edged contacts b
ner. The armature A’ is further provided | S and ¥’ y” are arranged at right angles to each

40 with an upwardly-extending lever -arm, C, | other, so that the contacts take place at ex- go
having a plate, d, at its upper end,that forms tremely small points, so that, consequently,
intermittent contaet with the sther arm of | the current exerts but little wear on the same.
an oscillating ernteh, D, that is fulernmed to | The pendulum T is further provided at points

a steel pivot, &, while the longer arm of the | intermediately between thesuspending-spring

45 crutch D enga"es,by a pin, the clock- -pend- | s and the contact-pieces b 0" with fixed pro- g5
ulum P. The longer arm of. the crutch D is | jections 7 1/, which extend in opposite direc-
provided with a fixed arm, ¢, extending at | tions and are not electrically connceted with
right angles thereto, said arm bemw provided | thebattery. Sidewiseof the projectionsi /i are
Wlth an ad] ustable weight, d*. (bhown in Fig. | arranged at e‘xch side of the pendulum a pair

2.) The erutch D after being Iifted by the le- | of springs, 44 and /',which are provided with roo
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knife-edged platinum contacts m m and = 2/,
thatarealsoplaced at right angles toeach other,

80 as to diminish the contact-surface as much-

as possible, The platinum contacts m m’
touch each other when the pendulum arrives
at one end and the contacts 7%  when the same
arrives at the other end of its oscillation.
The springs ¢ and ¢ and 7 and 7" are insulated
from each other, the spring ! being connected

by a conducting-wire, 3, to the binding-post, .

¢* of spring ¢ and to the negative pole of the
battery, and the spring 7 by wire 4 with one
end of the coils of the electro - magnet, as
shown in Fig. 2. The spring ¢ is connected by
wire 5 with the binding-post ¢° of spring g,
and the positive pole of the battery and the
spring ¢’ by wire 6 with the binding-post o* of
a disconnector, F. The screw « at one end of
the armature-lever ¢ forms contact with the
end of the fulerumed lever I of the discon-
nector If, which.is connected at its opposite
end by a spiral spring, o, with a bracket-
plate, ¢'. The disconnector - lever I' has a
knife-edged platinum contact, p, which forms
contact with a knife edged platinum contact,
', the latter being connected by a conducting-
wire, 7, and binding-post p* to the same end
of the coils of theelectro-magnet to which the
conducting-wire 4 is attached, while the con-
ducting-wire 1 is connected to the opposite
end of the coils, as shown in Iig. 2. "When
the pendulum arrives at the end of its oseil-
lation from right to left, the conneetion of the
springs ! ¢’ and of the contacts b f is obtained,
whereby the circuit is closed and the arma-
ture attracted as the current flows from the

positive pole of the battery to-the spring g,

contacts f and b, wire 2, spring s, and wire 1
to the coils of the e‘ectlo magnet through- the
same and over wire 4, Spunosl 7, and con-
tacts » #' and wire 3 to the binding-screw ¢

- and back to the negative pole of the battery.
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The armature A is thereby attracted, the le-
ver-arm C oscillated toward the right, and
the crutch D lifted by being moved away
from its stop-pin f*. While the pendulum
swings from the left to the right, the connec-
tions of the platinum contacts 0 and m m/'
are interrupted and the ecireuit is broken.
The armature, however, remains still at-
tracted by the residual magnetism in the

cores of the clectro-magnet A, whereby the

erutch D is retained by the lever-arm C in

raised position without acting upon the pendu- |

lum. When the pendulum arrives at the end
of its oscillation from left to right, the plati-
num contacts ¥’/ and ¢ 4" are connected with
each other, which causes the battery-current
to flow in a reverse direction through the coils
of the electro-magnet$, the current passing
from th e positive pole of the battery, bind-
ing-serew ¢, wire 5, springs ¢ ¢/, wire 6, bind-

342,086

ing-screw o°, bracket o, spmw o, disconnect-
or-lever ¥, contacts P p wire 7 to the coils
of the electro- -magnet, then through the same
to the conducting-wire 1, 811p])01t1n0—phte S,
spring s, wire 2, contacts v f', and b111d1nrr-
post ¢* to the newablve pole of the babtely
The reversal of the current in the coils of the
eleetro-magnet neutralizes the residunal mag-
netism in the cores of the armature, 80 that
the latter is dropped to its normal position.
Simultaneously with the dropping of thearma-
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ture the contacts p p’ of the disconnector-lever

I are separated and the circuit broken. The
dropping of the armature A’ causes the lever-
arm C to release the cruteh, so that it drops
and imparts an impulse Lo the pendulum,
which oscillates it from the right to the left.
The eruteh D is stopped by striking againstits
stop - pin /%, which has the fldvantage that
an impulse of uniform strength is imparted
to the pendulum. As the circuit is closed for
an extremely short time only at the ends of
each oscillation of the pendulum, the battery
is but slowly consumed and eapable to act for
a considerable length of time without requir-
ing refilling, whereby the running expenses of
the clock are reduced to a great degree.
The advantages are as follows: first, the

absolute neutralization of the residual magnet- .

ism by the reversal of the eurrent in the coils
ofthe electro-magnet; second, the prompt and
effective dropping of the armature and the in-
stant interruption of the eircuib; third, the
considerable saving in battery-power by the
use of a weak battery and consequently re-
duced oxidation at the contact-pieces.

Having thus described our invention, we
claim as new and desire to secure by Letters
Patent—

The combination of an oscillating pendau-
lum, P, having contact-pieces b b’ and lateral
projections & A, springs ¢ ¢, having contact-
pieces f /', springs ¢4 and I I', having contacts
m m’ and n %" arranged sidewise of the péndu-
lum, electro-magnet A, armature A’, discon-
nector I B, operated by the armature, said
contact-springs, electro-magnet, and discon-
nector being in eircuit with the pendulum,
so that at one oscillation of the pendulum the
current is passed in one direction and at the
next oscillation in areverse direction through
the coils of the electro-magnet, substantially
as set forth. ,

In testimony that we claim the foregoing as
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our invention we have signed our names in . .

presence of -bwo subscribing witnesses.
' FRIEDRICH HAENICHEN.
OTTO HAENICIEN.
‘Wibnesses:
PAuL GOEPEL,
OSCAR SEEBASS.




