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UNITED STATES

PATENT OFFICE.

WILLIAM M. DAVIS, OF CINCINNATI, OHIO.

IMPROVEMENT IN ELECTRIC CLOCKS.

Specification forming part of Letters Patent No. 120,185, dated October 24, 1871.

To all whom it may concern:

Be 1t known that I, WiLLiAM M. DAvIs, of
Cincinnati, Hamilton 0011111:3? Ohio, have invent.
ed a new and useful Klectro- Maﬂuetm Clock, of
which the following is a speclﬁe;,dtmn

This clock, as 11:5 name 1mphes, 1s kept 1in mo-
tion by an electric current, and the regulating
part 1s composed essentlcﬂly of two p{_,mlulmma
and an electro-magnet. These pendulums, with
their peculiar attachments, are called, 1‘651)6(313
1vely, the regulating and 11]11)6111]10 pendulum
and are connected with a train of wheels and
corresponding dials, such as enter into the com-
position of a comon clock, from which, how-
ever, my device differs in thl% that the puxdu—
lam, by the ald of the electric current, impels
the mm.,hmer 7 Instead of being 11111)(311@(1 by 1t.
This combination may be made “dir ectly between
the 1mpelling-pendulum and the clock-work; but

in most applications of my device, as w here a

custant clock or numberof clocks are 130 bedriven,
the communication will be made through the i in-
- strumentality of one or more Supph,,mentcu ¥ 1m-
peliing-pendulums interposed between the regu-
lating-pendulum and the clock or clocks to be
driven.

Ifigure 1 is a perspective view of an apparatus
which embodies the esseuntial features of my in-
vention, the impelling-pendulum being at the
right extremity of its beat and the armature at
1ts nearest proximity to the magnet. Fig. 2 rep-
resents portions of the same parts when the im-
pelling-pendulum is at the left extremity of its
beat, and the armature at its furthest removal
from the niagnet.

A 1"615]?68611138 the face of a stand to which the
operative parts are attached. DI is a pendulum,
which I call the regulating-pendulum because 1t
regulates the motions ot all the others, the nun-
ber of which may be, as betfore btwted OLe oOr
many. Cis a pendulum with an attached armas-
ture, which may be called the impelling-pendau-
lum because by the foree it receives from a mage-
net, D, it 11111}618 the regulating-pendulum; and,
W]_lell the clock 1s attﬂ@hed (111 ectly to .this Coin-
bination, it impels the clock also. The motions
of these, two pendulums, when moving i com-
bination as a regulator, must be isochr onous, but
not simultaneous. In 01"(1(,1* that this isochron-
Ism may with certainty be kept up while thus
moving, they must previously hzwe been so ad-

justed as to have their normal periods of vibra-
tion as nearly eéqual as possible. I is a battery,
and If ItV are wires which, including the rod b of
the regulating-pendulum B lead hom the mag-
net to {:1111@1611’5 poles of the battery. G is the
armature of the magnet D, and is connected by
a rigid attachment, I, to the pendulum-rod, J.

K is the cock which’ Suppm ts the pendulums, b(f
ing firinly secured to the stand for that purpose.
Prmcctnw trom the pendulum-rod b, near its up-
per end, 1s an arm, [, which terxmna,tes in a forlk,
L. This fork 18 debwned to recelve the impulse-
welght M, (here‘mﬁter to be described,) whieh is
dlopped upon it at the properly-recurring mo-
ments to keep the pendulum B in motion, To

enable the fork L to perform its functions to the
best possible advantage the arm ! is curved up-
ward so that the fork L when the pendulum is
at rest, shall be on a level with the center of mo-
tion of the pendulum. The bifurcated form of
the arm L [ allows the hook S s to play freely
up and down between the prongs without toueh-
ing them. M is a small Welﬂht which may be
called a detached gravity lmpulbe, as 1t is de-
signed to keep the pendulum B in motion by
pressing on the fork L during a greater portion
of 1ts descending than of its asceudmﬂ motion.

It may be made in any suitable iorm m this
case 1t 18 a piece of fine wire nearly in the form
of the letter U. N is a circuit-breaker attached
to the pendunlum-rod b, Ifig. 2, and so adjusted
as to draw 1ts point o 011130 th(, metallic plate O
by the swinging of the pendulum B. The plate
O 15 a part of the electric cireuit If, and is sur-
rounded by anon-condueting material so that by
the return swing of' B the point o of the circuit-

breaker N is pushul trom the plate O and the
circuit 1s broken. The pendulum-rod J is sup-
ported by a cross-bar, I, at its upper end, which
Cross-bar 1s Lonhe@tcd with the cock K bv two

flexible Supp{)ltb? R R’. Into this cross-bar is
inserted a lifting-arm, S, on the outer end of
which 18 a fork, s, which ; 1.5 designed, during its
upward stroke, to litt the Welﬂht M fir om the 1 forlk
L. the 1}eudulum rod O 1s hung 11 the plane of

the mae gnet m order that the disturbing effects

of the latter on the motions of the pendulum 13
may be reduced to a minimum.
The pendulum B is put in motion so as to draw

- the point o of the circuit-breaker N into the me-

tallicplate O, which closes the electric circuit, and
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causes the magnet D to attract the armature G.
This draws the pendulumn C aside, (to the right
in the drawing,) and drops the weight M onto the
fork L, (see Ifig. 1,) thus giving an impulse to
the pendulum B 5. As N 1s pushed from the
plate O by the return swing of B b, the circuit 18
broken and the armature, released from magnetic
attraction, allows C to lellﬁ to the leit thus
lifting the weight M from the fork 1, as repre-
Sent{,d m Iig. 2. The above- described move-
ments will be constantly repeated so long as the
battery-power 1s sufiicient to keep the pendulum
C in motion, for the pendulum B receives a con-
stant supply of moving force from C through the
medium of the weight M while U receives a con-
stant supply from 13116 nmﬁnet which in turn re-
celves 1t from the b.;uttu) thrmwh the circuit-
making function of 3. Any il‘l‘egularity 1 the
motion of C arising from varying force in the bat-
tery power will not aftect the motion of I, for
the impulses which the latter receives from the
welght M will be sensibly constant within certain
wide limits 1n the variation of the battery force.
These limits are, on the one hand, when the bat-
tery power becomes too weak to keep the pendu-
lum C 1 motion; and on the other hand, when it
becomes so forcible as to derange the whole ap-
paratus. To prevent the occwrrence of this last
catastrophe as far as practicable a check-bar, Z,
18 placed in front of the pendulum-rod J, so that
the rod shall come in contact with the studs z 2
of this check-bar, and thus Iimit the swing of
the pendulum within the proper bounds. This
check-baris supported by two brackets, « «/, and
1s free to slide endwise in either direc tion as the
rod J may push it. This will remedy the evil
effect of too much battery power unless this force
is exceedingly great, which will rarely, if ever,
oceur.  Suech a check-bar 1s to be .stpphe(l to all
the driving-pendulums in the circuit.

We eome now to a description of the connec-
tion between the regulating-pendulum B & and
the clock movements. Anywhere in the electric
cireutt may be placed one or more penduluns,
called supplementary pendulums, precisely sim-
1lar to C, which pendulums are connected with
electro- mannetb similar to D. These supplement-
ary pendulum&, will be operated upon by the ac-
tion of B b in making and breaking the electric
circult 1n the same manner and at the same time
as the 1mpelling-pendulum C is.
these supplementary pendalums becomes an in-
termediate link between theregulating-pendulum
and the clock movement with which it is con-
nected; and it now remains to show how this con-
nection 18 made. I'rom the cross-piece P on the
rod J there extends downward a small lang, T, to
which 18 attached by adelicate joint the feed- hand
Q. At each alternate swing of the pendulum C
this feed-hand ) moves forwmd the notched
tume-wheel U of the clock, which is provided
with a catch-pawl, V, to pruvent a retrograde
movement of the wheel U as Q 1s withdrawn by
the return swing of C. As the pendulum C may
be subjected to various lengths of swing by the
varying power of the battery, a provision has

LLach one of

been made to prevent it from moving the time-
wheel more than one tooth at each forward swing
of the pendulum. This provision is shown at W,
where a pin projects from the stand A and holds
at its outer end by a suitable joint a bridle, z, of
slender wire. This bridle embraces a small wrist,
Y, that projectsfrom the side of the feed-hand Q
very near its point. This wrist slips quite ireely
up and down to a certain extent within the loop
of the bridle, as shown in Fig. 1. The length of
this bridie and 1ts point ot Suppmt Are SO fldﬂm’red
that the feed-hand shall be lifted above the poit
of the tooth which it is at the time feeding for-
ward, just at the moment the cateh-pawl T falls
1mto the notch next to the one it last occupied.

In the return swing of the pendulum C the feed-

hand 1s again litted by the bridle above cvery
tooth exeept that one which is next to the tooth
1t last moved forward.

While selecting for illustration the form here
presented, because practically tested by me, 1
I'esServe the right to employ any obvious modifi-
cation of the operative parts. Ior example, in-
stead of using the detached gravity 1111pulbu M
an attached nmwty impulse may be used.  This
form of the gravity impulse may be represented
by a small bar of metal or other material, with
one end secured to some part of the stand by a
delicate or flexible joint, the other end pressing
on the impulse arm L, being raised from 1t at the
proper moment by th(., same mechanism wihich
litts the detached impulse M; or the force of a
Spring may be used to give 1110t1011 to the regulat-
ing- 1}{“11(111111111? and have its pressure o withdrawn
at the proper moments by the same mechanism,
or 1ts equivalent, which relieves the pendulum |
from the gravitative force of M.

Instcad of using the combination of the time-
wheel U and the feed-hand Q to communicate
motion to the clock-train, I may use other torms
of mechanism—such, for example, as that de-
scribed by Kdmund Beckett Dblllb(}ll M. A., at
pp. 132 and 133 in his “ Rudimentary Treatise on
Clock and Wateh-Making: London, 1350.”7  Ac-
cording to this author the object may be effected
mmply by reversing the escape-wheel and pallets
of an ordinary 1"@0011—-650@1}611181113, and causing the
pendulum to drive the machinery instead of De-
ing driven by it. In the form in which the escape-
wheel is n0w usually made this plan will not al-
low of so wide a swing of the driving-pendulam

as the one used by me without del‘mﬂrmg the
operative parts.

In the drawing two circuit-breakers are repre-
sented, one of whlch has already been described.
The oﬂlel is represented at N/ O/ at the lower end
of the pendulum-rod . N'’is a knife-edge of pla-
tinum or other suitable metal, secur ed to the
lower end of the rod . O’ is a globule of mer-
cury held in a metallie cup, Whlch is represented
forming part of the Lleﬁtllb cireu:t. As the pen-
dulum B b swings back and forth Lh{_, knife-edge
N’ enters and leaves the mercury , and the cir-
cult1s ﬂltelll"ltbhf made and broken. (Jth(,l forms
may still be suggested. A platinum or other suit-

able metallic 1)0111’5 may be caused to dip vertic-
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ally into a vessel of mercury instead of a knife-
edge; or a metallic spring attached to the rod b,
and allowed by the swing of the pendulum to fall
on a metallic plate, which is connected with the
other pole of the battery, may be used to dis-
charge these functions.

Among the many advantages of this clock the
tollowing may be mentioned: As the regulating
part 18 moved by electric force alone there is no
necessity of having frequent access to it; there-
tore 1t may be inclosed in an air-tight case, thus
reducing the atmospheric resistance to a constant
quantity. Being thus inclosed, it may be placed
In a cellar or vault specially prepared for it, and
by that means removed from all thermic changes,
a very lmportant desideratum for all accurate
time-keepers.

It will be seen, when the mechanism is well-
considered, that the force which impels the reg-
ulating-pendulum must be sensibly constant, not-
withstanding there may be a great variation in
the battery power. This, combined with the slight
variable resistance it has to overcome, viz.: malk-
g and breaking the electric circuit, seems to
give ample assurance of uniform motion.

I claim as my invention—

1. Thecombinationof theregulating-pendulum
b and its impulse power M with the impelling-
pendulum C and its moving power—the electrie
magnet D.

2. The combination of the lifting-arm S on the
pendulum-rod J and theimpulse power M,whether
that be the force of gravity or of a spring, with
the arm L [, or its equivalent, on the rod b.

5. The combination of theregulating-pendulum
B and an electric cirenit with impelling-pendu-
lum or pendulums C, whether near or distant.

4. The combination of the pendulum B having
an impulse-arm, L, and the circuit-breaker N O,
with the impelling-pendulum C having a lifting-
arm, S s, and weight M, and the attached arma-
ture G and magnet D, or the essential equiva-
lents of these separate parts, operating in unison,
substantially as and for the purpose described.

5. The combination of the check-bar Z and the
impelling-pendulum G, for the purpose described.

0. The described combination of the elements
G, C, D, J, L, M, and S with an electric circuit,
50 as to telegraph time from the regulating-pen-

~dulum B to any number of clock-dials, whether

near or distant.

7. The combination of the impelling-pendulum
U, as above deseribed, with the feed-hand Q and
bridle X, or its equivalent, and the wheels of an
ordinary clock movement, for the purpose of in-
dicating time.

S5. The method of communicating motion to
and of' controlling the motions of an impelling-
pendulum, C, whether near or distant, by means
of an attached armature actuated by an clectro-
magnet which 1s charged at isochronous inter-
vals by a regulating-pendulum, B.

In testimony of which invention I hereunto set
my hand. -

| WILLIAM M. DAVIS.
Witnesses:
GEo. H. KN1GHT,
JAMES H. LAYMAN. (50)
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