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IMPROVEMENT IN ELECTRIC CLOCKS.

The Schedule referred to in these Letters Patent and makiug part of the same.

To-all w hum, it mety vonreern :

Be it known that I, M. 1lipp, of Neufel m:l Swit-
zevland, have invente 11 certiin new sund useful Jmpmw
mmtbml ectrical Clocks; and Ldeelare that the follow-
ingis asufficiently tulland esmct deseription of the sime
to unhl{, one skilled in {he art-to which the invention
appertaing, to carry it hito effect, referenice being had
to the accompapying drawings, which are made 2 part
~of this specilication. - I
‘My invention consists, first, in controiling-the clos-
ing and breaking of the-vireuit of the. clee tm-m.mwb
v.lm.h aetuintes the pendithi, by the action of lhv
pendulum itself, in such a manner that the instant the
stroke of the 1mmlulmn falls short of its proper length,
a4 uew hmpulse will be nupuh-d to it by the vlt-t:tm-

nugnet, s0 as to mamiaii a practi ally tnifortn motion

of the pﬂu‘lnlrm for an indelinite perisd of tie,
whethier the power of the battun may be \‘Lt‘.ﬂ{ o
stronge. :
‘.I}, v Llltltnl (unﬁhth wcmulh in the t‘lll]ﬂn} moent
of one or any number of et tL‘llt’Il dials, whose hands
or pointers sre aperated by electro-magnetism, under
the control of sunifable clvek-work, to break .uu[ close
the eirenit, amd in mecharism by which reversed cuis
rents are connnunicated to the dial-magnets, in order
to tmpart the neeessary reciprociting mutum to the
arinatures, to move the hands of the said dials.
My inve -ntlun consists, thirdly, in a device for oper-
ating successive dials, or *-ucccwxe seetions of 4 svries

of dml:-,, by LUIIIIHUII wrruhttm as hereinofter ex-

plained. - |

The term “dial,” as used above, refers to a time-
indicator, of Hlmplb tumtluutiun wqm!mg 110 pulltln—
Jain or by tl mee-wheel, but which may consist of a tace
or dial proper, & pair-or set of hands or pointers, an
clectro-magnet, areciproeating armature, and any suit-

able mechanism to communicate the nec -c-aﬂr} mmrj, -

motion to the bands from the reciprocating niovement
of the armature. Any numberof these detached“dials,”

located at any distance apart, may be controlled-in their
movement. l-»\ a regulitor common to-all, the suil res-
ulator const, tutm'r i complete cloek, uhusu pcmlulmn

controlk both its own moveinent and that of the. de-

tached dials, .
[n the drawings—
Figwre 1 s o rear elevation of' the. wmplvlu clock
ol lt-!m].ltm dbLnL referred to. |
1‘1;_'11:“ 2 i< o side clevation of the mnu*, partly 1o

seetion, on the hne o @, I:n l.
Ifieure 3 s a rear 1.1: W nl one of llw detnchied dinds.

Figure 4 is o plim or top view ol the electro-mavrnet .

and armature of said dial,

Flgmu 5 is an clevition, ou o Jarger seide, of the cir-
cuit-cinsing mechinism ob the It't'lll Lo,

[Fioure 6§ s vertivalsee Lot view ol the It-trul wor,
Hustrating ose mode ol openiyy, ult,hm”', anl reversing

the dinl-ciremts.

e b & e

the circuits of the -

b nses

Fignre 7 is a detached sectional view of the civeait-
clw-.mw mechanism on o larger seale.

l*!"'uw 8 is a diagnrun llhlsti.ltuw a maodified and
Illl'fi‘ldmt* form of mechanism for l]ﬂbl!l”:ﬂl& reversing
“diad" ningnets,

Figare ¢is a pe r‘sl}{:tln ¢ view of’ the reversing-de-
vice. |
- Stmilar letters of reforence indicate corresponding
parts in the several views.

I will first deseribe the comnplicete cloek or regulator,
ad the mechanism by which the oscillation of its pen-
dulnin is matntained.

T'he penduahum A may he constructed and suspended
in auy common or usual manner, but, unlike the pen-
dulnm of 2 common ¢lock, is provided withh & cross-
bar, B, voustituting the armature of an electro-mag-
m:t (.:-—I), sind 3|Sﬁ carries a collur, 1, which torms the
bearing of a swinging pallet, I ('lllpll)) ul to close the
cireuit, of ihae elec lm-nwmvt, ¢ D. |

G H may vepresent wires connected with the respec-
tive poles of a battery, which is emploved toexcite the
clectro-inagnet O D at intervalg, determined by the
motion of the puululum, there being no connection
between the battery-wire G and the helix-wire ) so
jong as the motion” of the pendulum extends lmund
i certaiti length of stroke; but the instant the lcn;,th
of stroke is rediced, the pumt of the pallet I¥) eateh-
ing under the mtclml plate 1 as the pendulun retur s,
riises the lever or Key K to which the plate T s at-
e de, so as to press the platina face k against the
SCFCW J.

" The b]lllll“‘ L" which forms a part of the key K, and

arries the platm.-.t face £, vields sufficiently to Ium ent
any considerable vesistance to the motion ot the pen-
dulum, while insuring the closing of the eireait. The
{_‘ll‘{.ﬂlt buing thus t'lnm'ﬂ and the electro-magnet ex-
citéd, a new impulse is Illl[}.-.l.l ted to the pendulum at
the beginning of its stroke.

As soon as the key K is released from the pdllut If,
it is retracted by a spring, &% and brought to rest on
aset-serew, A in eustomary manner.

It will be observed that the armature B never touches
the corves G of the electro-madned, but approaches the
as the pv:uluhlm descends, il lt‘t't‘tlt‘n from themn as
in either dn-.-tlum, the closest proxtmity be-
tween thearmature wnd the cores being when the peu-

dudum is at 111ttl---tm]w

So Jong as the pendulum swings far enongh to carry
thie point of the pallet 1 beyond the notehed plate 1,

 Lhe descent of the heavy lower emd of said padlet causes

the puint ot upper end to deseribe the are indieated in
red in fig. 5, 50 that on the return of the pendulum, the
pallet will be carried under the notched plite L owith-
out raising the key K

~The pendulin may thus make any numbér of strokes
without closiug the civenity, until the effeet of the last
instantancous impulse of the magoet 1s overcowe; bug



s SO S t]w pallet B fails to escape the notehed
plize, itspaint being canght by the latter, raises the
key K, as the ]wmlulum tl{'wvmls S0 as to ecause {

new tmpulse Lo be imparted to the Tutter by the elee-

fro-magncet.

By these nieans, a ln actically uniformn motion of the
pendulum will be maintained, whether the battery be
weak or strong,

The ah;:,lnmt shortening of the stroke automatically
closes the civentit, so as to hupart an instantancous im-
pulse to the pvmhﬂum, and the stronger the impulse,
the greater will be.the nunber of strokes before i far-
ther impulse is requived.

The motion of the penduluiu s comnnicated th NHLT
an arny, I, to a lever, [y from which projects an arm,
M, t‘!l”':IL,ill“' with a ratehoet-wheel, N.

Tlle FERIT. M is adapted to hl‘llll horizantally, so as
to slip casily over the backs of the teeth of the wheel
N as the arm rises, but to turn the wheel i its de-
stent.

Every second stroke, or exeh double stroke of the
pendudum, will thus turn the wheel N the distanee of
one tooth, amd the motion may be communicated to
the hands of the clock, through the medium of goar-
e, 1t any custonry m ‘illlt.lblt‘ HIHE

A pawl, O, prevents-the retrograde novement of
the u!le N.

The detached dials, and the mechanism tor operitt-
ing the hands thereof, may be desertbed as follows:

P represeuts o wheeld, tuking the place of the es-
capement-wheel in uuluuuv Plﬂbl{b, but m this case
:Im iving a positive mwotion from a reciprocating shalt,

J, 1umulc¢l with two semi-eylindrieal tappets, q ¢,
ulmli cngage, at dinmetrically - opposite points, with
teeth on the face of wheel Py so as to turn said wheel

in the same direetion, and ﬂl_t.. distance of one tooth,

at each motion of the shadt Q.
A pawl, p, prevents the backward movement of the

wheel P

The reciprocating movement of the shatt @ is im-
parted by a magnetic armature, R, attached thereto,
and acted on h) an clectro- nm"net S 85, cashions » »
arresting the motion of the mlld 1} m.ttuw, and pre-

venting its contiact with the eores of the electro-mag--

net.
To vibrate the arnature R, the current is passed

through the helices of t-lu,_.Elt..t,tru-m.lgm,t N, in oppo-

site directions, alternately.

'I'y change the direction of the current, various de-
vices may bL emplu)ed in the central clo{,k O regu-
Intor.

In the illustration given in fig. 6, C D, C D repre-

sent the clectro-magnet, G H 1, tht, muductmmwnus,
I, the cucmt-f-luamfr ke 'y, and I the notched plate at
tached thereto, as here mbvfure described.

L represents one of the gear-wheels of the cloek- |
movemnment,

This wheel is provided, on e..wh of its f; tces, near the
periphery, with a series ut pins, £ the ping ', on the
furthier side of the wheel, being arranged midway be-
tween the pins ¢, on the ne'u' side. :

The funetion of these pins is to act altern: vfely on
the ends w w of springs U7 U' by which the circuits
of the dial-nmagnets are lt}\(}lbt‘ﬂ, as hereinafter ex-
plained.

The ends w w, upon which the u*hwl T acts, are at-
tached to the springs U U by plates o' o', of non-con-
ducting material, so that there may he nu cleetrical
connection between the springs U U and the wheel T
which operates them. -

(" may represent the positive, and H, the negative
wire, mmnmn'mtmtr with -the battery tu operate the
“inls

x_'l \"2 ‘_?'J I\_ $
end to the respective pins or studs o o 07 o) tig, 7,
aud at the other, to the L‘]l‘Ctlu-Illﬂ.“HLtb of the respee-

‘ I

are a series of wires, connected at one |
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tive “dials,” or ench wire nuy be made to serve for o
connected series ot dials.

Wis a “return®-wire, serving, in comnnon, for all
the dials, being conneeted to the pulv of each m-lgm-.b
S tl[}])ihltl‘ to that to which the re espe ctive wires V' V?
VeV are couneeted,

The closing of the cireait s l'ﬂt cted by a spring, o,
altaclied to lIlL wheel N in sneh a p{mtum that as it
l piasses cach of the pins et , it will form an elee-

trical conneetion hetween the a.ml nin and oune of the
adjacent  pins, *, which are in clectrieal connection
with the wire . -

The blue arrows indieate the course of the clectrice
current where its direction is always the sane.

The red arrows show the course of the current while
the reversing-gear is in the position l't*presvntbdin the
drawing, but in phices where its direction is reversed
at el shieeessive motion imparted to the “dials.”

In fig. 6, the spring U is shown pressed out by Lhe
pin ¢ of the wheel T, agninst the vumlu(*tmtr-pm 1’
~whiceh is in eleetrien]l-coune lmn with the wire ',

At the same time, the end o' of the spring U’ hav-
ing been released h} the pin ¢, has returned by tts own
whllu,nw, il presses wal tl ngainst the cmuluvtnw-
pm #'y which s in electyieal (,oum,ctmn with thc
wire

Under these conditions, whene ver the spring r closes
the cireuit, as belore bt:tttd {he course of the eleetric
current will be through the wires G !, pin @, spring
U, and wires u, and W to the “dial”- magnets; thence
back through the re.apu,ttve wires V! V? W V?, the

“pins b et r*, spring a, pins ¢, wire «7) spring U,
pine wt, and wires «f and H, to tllc battvw

Tlu, drawing, lig. 6, l]t)l‘ not show the requisite
number of pins ¢ f aul t but suflicient for illustration.

In practice, the Lnnnet,tmna between the wheels N
and 1T, amd tlu, number of pins in the laster, will be so

- proportioned as to change the positions of tlu., SPrings
U and U’ at each mwlutlun of the wheel N.

Supposing the spring U w to be released from the
pin &, 50 a8 to per it iv to spring inward against the
wmluvtmg—pm w', apnd away from the pin u*, and the
spring U u' to be pressed outward away front the pin

b, and against the pin o, the course of the ecleetrie
cuarrent will be as follows:. thmugh the wires G’ and
wh the wmluutﬁw-pm u?, spring U’ wire 0, pins o
spring u; pins ¢ ¥ 7 ¢ .tml wires V! V2 V3 V* to the
respective diznd”- bdt-tt‘l ies S, and thence back throu gh
the wires W and «?, spring U, wnduutmtf-pm i, and
wires w7, w'y and H | '

It will be obser ved that the current is in this man-
ner passed through the helices of the * dial”-magnets
S in the oppnblte direction, so that the poles of the
. said clectro-magnets will be cll.mrred and amovement
iinparted to the armature R in an uppomtn direction
from that which was musud by the current previously
deseribed.”

| A p eferable form for the. me(,lmubm for closing and
reversing she circuits of the “dial”-maznets. is repre-
sented in the diagram, fig. 8, and the agmentary
| berspeetive view, hb. 9. Ier g, as before, the blue ar-
rows indicate the course ot the wnent where it. 1s
L never changed in direction, and the red arrows the
parts whum it is reversed .1L mcl: stroke of .the dml-
armatnre. |

In this, as i the other illastr ation of the invention,
the springs U [ ave acted on by pins £ on tie oppo-
site LLCL‘h of the wheel T, but “the said springs are
F plivced so close together as tu work between a single
pair of cnnductnw—pim w ot -

The drawings, figs. 8 and 9, show the b}_)’l!l”’ U rest-
ing inw: mll) l*fllllbl) the condnctmtr-pm wt and the
cpring L ]ll{‘*-'*-«t*{] outward against the pin .

Gunder these conditions, as “the spring n closes the

circuit by forming an eleetrical eonnection between the
| insulated plate X and the sucecssive pins @ T i

?



the-course of the enrrent will be through the wires G’

and 20, pin ¥ spring U, wire w? plate Y, pins ¢' v*¢°
vY, and wires V' V?¥3V* to the respective “dials” or
sections of “dials” theme ba,ck through the wire W,
spring. U’, pin #° and wires #* and H.

At the next revolution of the wheel N, the wheel
T having moved the distance of-one pm, bhe spring
U-will be pressed out against the pm it*, while -the
spring U’ rests back against the pin u'. |

The corrent will then pass through the wires G’ o,
pin !, spring U’, and wire W, to the ‘“dial”-magnets;

thence back thmurrh the 1espect1ve wires. V! V* V2 V¢

spring n, plate Y, wire «?® spring U, pin «*,-and wires
a0 and H, so as to 1emrse the poles of the electro-

magnet & fig. 3, and thus impart a reverse movement

to the ar matme R, as hereinbefore deseribed.

By dividing the entire number of “dials” into sec-
tions, controlled by the respective wires V! V2 V3 V4,
any number of which. may be employed, extmdmg
completely around the wheel N,-& very large number

of * dials” may be actuated by a battery of compara-
tively small eapacity, because the “dials” will be &Ltt‘.‘d
upon in succession, and not all at onee.

The wheel T may be provided with sixty pins, thlrty

on each face, and be mounted on the shaft of the min-

ute-hand, so as to perform a complete revolutlon in oné
“hour. -

The wheel N may turn s.multa.neously Wﬂ}h the sec-
ond-hand, once a minuté acting on the ““dials” or sec-
tions of dials” in suceession, each one or two seconds
after the other, and, by a suitable proportionment of
the connections P ) ¢ ¢, fig. 3, moving the *dial’-
hands - one minute at each stroke,

The circuit-closing and reversing apparatus, shown
in figs. 8 and 9, is more simple, and may be more com-

pactly ar mng(,d but I do not desire to limit myself to |

this arrangement.
The pallet ¥, or any equwaleut device to effect the

| detached “dials”

yri—

90,841

closing of the circuit, may be located near the upper
end of the pvndu]um as illustrated in figs. 1, 2, 5,and
6, or-at the lower extremity, or at any inter m{,dta,t,e

| ptnﬁ of -its length.

The cimuit—closing'de_vice, to communicate the mo-
tive-power to the clock, may also be "applied to bal-
ance-wheels and other vibratory devices which are used
as substitutes for pendulums.

My invention is very valuable in adapting the clocks
to'be worked equally well with either strong or weak
batteries. Also, in adapting clocks to be worked with
preeision and uniformity by inconstant batteries. Also,
in adapting an indefinite number of time-keepers of
siinple construction to be controlled with pertect uni-
formity by a regulator comrmon to-all.

The following is what 1 claim, and desire to secure
by Letters Patent:

1. I claim the cireuit-closing and reversing mechan-
ism, adapted and-employed to operate one or more
under the control of a central regu-
lator, substantially as deseribed.

2. I further claim the series of circuit-closers o' »
v’ ¢, arranged to actuate the “dials” or sections of
“ dials” in suceession, substantiallvy as deseribed.

3. I further claim t,he pallet I¥, operating in combi-
nation with the notched plate I a,nd key K, substan-
tially as and for the purposes described.

4. I claim the combination of the spring i with the
key K, notched plate I, and pallet ¥, substantially as
set forbh ~

To the above specification of my improvement inp
electric clocks, I have signed my hand, this 24th day

of August, A. D. 13638.
M. HIPP.

Withesses:
M. T'RUSTMANN.
Ca. MULLER.
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