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L0 all whom it may concern.:
Be 1t known that I, Epwarp W. VarLi,

JI., a citizen of the United States, residing

at Itnglewood, county of Bergen, State of
New Jersey, have invented certain new and
useful Improvementsin Pendulum-A ctuated
Clocks, of which the following is a full,
clear, and exact disclosure.

My invention relates to primary clocks of
the type in which the pendulum is driven
cirectly by an electro-magnet or similar
motor mechanism without the intervention
of any winding mechanism.

IT'he object of my invention is to produce
a driving mechanism of the kind mentioned
whieh shall reduce to a minimum the effect
of friction of the moving parts, which shull
maintain the amplitude of the vibratisns

practically constant and one in which the

power or driving mechanism is made to act

strongly, positively and only at such times
as are absolutely required by a very slight

loss of momentum or energy in the oscilla-
tion of the pendulum weight. This object
being accomplished, my invention results in
a driving mechanism for clocks which de-
mands no attention except for long periods
and requires a minimum amount of electric
or other power so that it will run for a year
or more on three or four cells of a dry bat-
tery and will also permit the clock to keep

For a detailed description of two forms of
my 1nvention, reference may be had to the
1cation and to the accom-
panying drawings, forming a part thereof,
1n which— _

Figure 1 is a front elevation of the works
of a clock having my improved driving

mechanism embodied therein, but showing

the front plate of the clock-train frame re-
plate broken
away, the gears and pinions being indicated
by their pitch lines; ¥'ig. 2 is a side elevation
thereot, complete except for the usual hour

hand and its gearing which are omitted for

simplicity ; F1g. 3 1s a transverse sectional
view of the pendulum taken substantially

on the line A—A, Fig. 2; Fig. 4 is a dia-

oram of the electric connections for the driv-
g mechanism of Ifigs. 1 and 2; and F 12. 5

18 a front elevation of a modified form of the

means for communicating the power from
the magnet to the pendulum rod.
Referring to the drawings the numeral 1

bracket fastened to the back plate 5, which
latter supports-all of the parts and which
15 preferably made of electrically non-con-
ductive material. The projecting arms 6
support the frame 7 for the usual clock-
train, of which the first wheel is a ratchet
wheel 8, having any suitable number of teeth,
such as thirty when driven by a standard
or seconds pendulum. A fixed pawl 9 pre-
vents the ratchet wheel from turning in a

1 lum Irod, 3 the knife suspension and 4 a

60

backward direction and the oscillating pawl

10 drives the same. The latter is carried on

a pivoted arm 11 which has a downward -

and rearward extending projection 12 en-
gaging the pendulum by means of a slotted
plate 13. DBy this arrangement the oscilla-
tions of the pendulum drive the clock train.

The power mechanism for maintaining
the vibrations of the pendulum is arranged
as tollows: The shaft 14 carries a lever 13,
acdjacent the upper end of which the ar-
mature 16 1s attached.
the lever is bent rearwardly as indicated at
17, er 1s otherwise so arranged to be in line
with the path of movement of the pendulum
rod 2 but does not contact with the same,
except when the magnet 1s energized, al-
though the pendulum approaches to within
a short distance of i1t when at the limit of its
vibration toward the right as shown in
Fig. 1. '

The suspension bar 3" is connected at its
lower end with a metallic strap 18 which
extends downward on each side of the pen-
dulum rod 2 and is fastened thereto in any
suitable way. Omn the right hand side of
the pendulum the strap 18 extends slightly
below the adjacent end 17 of the lever 15.
19 indicates the electro-magnet acting upon
the armature 16.

20 and 21 are set screws for limiting the
motion of the lever 15. A spring 29 and
tension screw 23 maintain the lever in its in-
operative position when not acted upon by
the magnet. It will be seen that when the
magnet 1s energized the pull on the arma-
ture 16 will be transmitted to the lower end
of the lever 15, forcing its end 17 against the
strap 18, at the same time giving an impulse
to the pendulum toward the left.

The contact making device is arranged as
tollows: The numeral 24 indicates a small
weight carried upon an arm 25 pivoted at
1ts lower end as at 26. A laterally extend-

indicates the pendulum weight, 2 the pendu- | ing arm 27 projects from the pivot 26 for a
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short distance beyond the side of the pendu- | cause the magnet to act during the entire

lum rod 2. Set screws 28 and 29 form ad-

justable limiting stops for the weight 25 as
it oscillates above the pivot 26. The end of
the serew 29 1s very slightly nearer the cen-
tral line of the pendulum rod than that of
the screw 28. Both of the screws are o ad-
justed that when the vibrations of the
pendulum are greater than a certain prede~
termined minimum amplitude the pivot 206

will pass below the center of gravity of the
weight 24 which will fall agamst the oppo-
site or lower stop at the end of each vibra-
tion. In Fig. 1 the full lines mdicate the
position ot the weight at the end of a vibra-
tion toward the 1‘1ﬂht just before 1t falls
against the lower 5top 28.  When the vibra-
tions of the pendulum have been reduced to
the above mentioned minimum amplitude
the pivot 26 will not pass far enough toward
the left bayond the vertical line through
the center of oravity of the weight 24 when
it rests fmfunst the stop 28 {lﬂd the weight
will therefore not fall angainst the ODPG‘-;NP
stop 29 -but will remamn against the sfop
28 during a complete oscillation, since the
latter f:top i1s slightly farther “from the
axial line of the pendulum than the stop 29.
Thus, when the said predetermined mini-
mum amplltude has been reached the we e1oht
will always remain against the stop 2 S dni-

ing at least omne complete 05”111‘11:1011 Such
being the case, the next wibration of the
pendulum toward the right after the
welght fails to leave the stop 28 will canse
the end of the arm 27 to move 1 a higher
ATC.

The set screws or stops 28 and 29 and
thewr above described adjustment in relation
to the pivot 26 therefor constitute means
for preventing the oscillation of the weight
24 when the vibrations of the pendulum are
less than a pre-determined amplitude, or in
other words, the stops allow the weight to
oscillate 0111;? when the vibrations of the

pendulum are above a pre-determined am-
plitude.

A leat spring 30 having its upper end at-
tached to a standard 31 1s so situated that
its lower end 1s just in line with the path
or arc of movement of the end of the arm 27
when 1t 15 in its higher position as shown in
dotted lines 1in Iig. 1 but will be just cleared
by said arm when in its lower position, as
shown 1n full Iines. The spring 30 carries a
contact piece 32 which 1s located 01)]305&0
the end of an adjustable contact screw 33.
When the weight 24 remains in contact with
the stop 28 dmmﬂ one oscillation of the
penclulum toward the right, the spring will
be deflected by the arm 27, as shown in dot-
ted lines, closing the operating circuit be-
tween the contacts 32 and 33 thereby ener-
oizing the magnet and giving an impulse to
the pendulum tmough the lever 15.

- the

e -

To !t

vibration tow ard the left, the deetmc circuit
1s maintained closed duung such time. This
is accomplished by the arrangement of elec-
tric circuits shown 1 Ifig. -%L. When the
magenet acts owing to a deﬂnﬂ ot the cilreuit
2t the contact screw 35, the Clll]{}]lt passes

through the wire 34, battery 35, magnet 19,
wire 30, standard 31 anc Splmg 50. 3When
the magnet acts upon the armature 16, the

lower end of the lever 15 contacts with the
strap 18 on the penduluimn 2. This closes a
shunt circuit around the contact screw 35 as
tollows: From tne strap IS through the sus-
pension 3, bracket 4, wiie 37, lmtlely 59,
magnet 19, wive 36, wire 385 and lever 15.
The first cuecuit having been broken, the

Jatter civeult 1s mamtained until the lever 15

contacts with the set screw 21, or the arina-
ture 16 with the end of the core of the mag-
net 19, which 1t should slightly before the
p(,nduhun reaches the end of the vibration
toward the left. The contact between the
lever 15 and the strap 18 1s then broken, the
magnet deénergized, and the spring 22 re-
tracts the lever to its original position where
it remains until the cireuit is agan closed at
contact screw 33, An 1111pulf-e having
thus been given to the pendulum, the weight
24 will thereafter vibrate betw cen the stops
28 and 29 until the mmumum ampl tude has

agaln been reached.

I have ioum’ that 1 a clock
substantially as above desciibed, a contaet 1
made about once a minute with a m:mno(
hf}.Tmo aO ohms resistance and with a dry

battery of four cells connected in series and

after several months use of the battery. The
change 1 the 11111“)111:11(1@ of the pendulum
just before and just after an impulse 18
scavcely dizcernible with the unaided eve
although the oscillating weight very easily
andl p{mtn ely detects i

The modification of the driving mechan-
1sm shown in g, 4 15 described as Tollows:
The lever 40 15 pivoted at 41 and has the ar-
mature 16 attached ther eto ad]a(' 't oits up-
per end. The lower end of said arm carries
2 hooked pawl 42 exter {1i1‘1g J,1 om the pivot
of which 1s an arm 43.  An adjustable stop
44 contacts with said arm 43 and mamtains
sald pawl 1 an elevated position when the
lever 40 1s retracted by the sprimg 45 so that
its upper end rests ngainst the stop 21, The
pendnhml rod carries a small vertieal plate
or knite edge 46 over which the pawl 42 15

const 1._'11(_*.{‘(},([

adapted to hook. The contact.making de-
vice and the pivoted weight fon (,mmulh O

the same 15 the same as that shown m . 1.
The contact device, magnet and batterv arve
simply connected 1 series.  When the mag-
net 39 13 OﬂCl‘”li(‘Ct bT the momentary {105—
ing of the {,uemt at the end of a nbmtmn
the armature 16 1s attracted thereby 11}0?11‘1*’1
e pawl 42 toward the right so that it hooks
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over the knife edge 46. The spring 45 then
acts to pull the pawl toward the left thereby
giving an impulse to the pendulum. Just
before the pendulum has reached the end of
its movement toward the left, the stop 44
raises the pawl 42 so that it remains free
trom the knife edge 46 until the magnet is
again energized. In this form of the de-
vice less electric current is used at each im-
pulse of the pendulum as the contact is made
practically instantaneously at the end of the
stroke, but as the spring does not act as pow-
erfully as the direct pull of the magnet a
larger number of contacts is necessary.

A clock constructed as shown in Figs. 1-3

inclusive and having a wooden pendulum

rod has been found to vary less than ten
seconds per month. o

it 15 obvious that my improved motor con-
trolling device may be utilized for operating
a driving mechanism energized by the use of
compressed air or other fluid under pressure.

Having thus described these forms of my
invention, I do not wish to be understood as
being Dimited to the details of form and ar-
rangements of parts set forth, for various
changes may be made without departing
from the spirit and scope of my invention.

What I claim and desive to protect by
Letters Patent 1s: '

1. A controlling device for pendulum ac-
tuated clocks, comprising, an oscillatory
welght connected with the pendulum, means
for preventing the oscillation of said weight
when the vibrations of the pendulum are less
than a predetermined amplitude, power
mechanism for driving the pendulum, and
means tor making said power mechanism
active when said weight ceases to oscillate.

2. A controlling device for pendulum ac-

tuated clocks, comprising a weight con-
nected with the pendulum and adapted to
oscillate when the vibrations of the pendu-
lum are more than a predetermined ampli-
tude, means for preventing the oscillation of
the weight during vibrations of the pendu-
ham less than said amplitude, a power mech-
anism, and means connected
weight for making said power mechanism
active when said weight ceases to oscillate.

3. A controlling device for pendulum ac-
tuated clocks, comprising an oscillatory
weight, means connected with the pendulum
tor causing the center of oscillation of said
weight to vibrate in accordance with the
vibrations of said pendulun, means for pre-
venting the oscillation of the weight during
vibrations of the pendulum less than a pre-
determined amplitude, a pendulum driving
device, and means connected with said
welght for making said driving device op-
erative when said weight ceases to oscillate.

4. A controlling device for pendulum ac-
tuated clocks, comprising an oscillatory
weight connected with the pendulum, stops

with said

<5

for limiting the movement thereof to a less
extent in one direction than the other past
the center line of oscillation, and a motor
device made operative by the movement of
the pendulum when said weight rests against
the stop farther removed from the center

line of oscillation during a complete oscilla-

tion of the pendulum.

5. A circuit controlling deviee for pendu-
lum actuated clocks, comprising an oscilla-
tory weight having its center of oscillation
carried by the pendulum, stops for limiting
the movement of said weight to a less extent

in one direction than in the other past ifs
center line of oscillation, a motor device, and

means connected with said weight for mak-
ing sald motor device operative when said
welght rests against the stop farither re-
moved from 1its center line of oscillation,
during a complete oscillation of the pendu-
lum.

6. A circuit controlling device for electric
clocks, comprising an oscillatory weight con-
nected with the pendulum, means for pre-
venting the oscillation of said weight when
the vibrations of the pendulum are less than
a predetermined amplitude, an electromag-
net ror driving the pendulum, a contact in
circult with said magnet, and means con-
nected with said weight for closing said con-
tact when said weight ceases to oscillate.

7. A circuit controlling device for electric
clocks, comprising an oscillatory weight con-
nected with the pendulum, means for pre-
venting the oscillation of said weight when
the vibrations of the pendulum are less than
a predetermined amplitude, an electromag-
net for driving the pendulum, a spring, a
contact operated thereby, and means con-
nected with said weight for deflecting said

spring to close the circuit through said con-

tact when said weight ceases to operate.

8. A controlling device for pendulum ac-
tuated clocks, comprising an oscillatory
weight, a pivot carried by the pendulum and
by which said weight is supported, stops for
limiting the oscillations of said weight un-
equally iIn relation to said pivot, an arm ex-
tending from said pivot, power mechanism
for driving the pendulum, and means lo-
cated in the path of the end of said arm
when said weight ceases to oscillate, for
making said power mechanism active. _

9. A controlling device for pendulum ac-
tuated clocks, comprising an upright arm
having a weight at its upper end and piv-
oted at its lower end to the pendulum, stops
tor limiting the oscillations of said weight
unequally 1n relation to the center line of
sald pendulum, an arm extending laterally
irom said pivot, power mechanism for driv-
ing the pendulum, and means located in the
path of the end of said lateral arm when
sald weight ceases to oscillate for making
sald power mechanism operative.
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10. A power device for pendulum actuated
clocks, comprising an electromagnet, a con-
tact in circuit therewith, means carrvied by
the pendulum for 01051110 sald contact when
the vibrations of the pendulam are less than

a predetermined amplitude, a second contact

in shunt with the first and closed by the ac-
tion of the magnet, and means for breaking
said second contact at the end of a vibration.

11. A power device for pendulum actnated
clocks, compitung an electromagnet, a con-
tact In cireuit therewith, means carricd by
the pendulum for closing said contact when
tlm vibrations of the penduliin are less than

v predetermmed amphtude, a ]e‘*u nctuated
1)\"' sald magnet and adapted to bear st one
end against said pendulum, which is con-
(111(11\*0 from 1its peint of suspension te tne
bearing point of said lever, said lever and
the conductive part of suid pendulum being
m shunt with said contact, and means for
53(,1_).[11 muﬂ said lever and pendulwn at the
end of a vibration.

12. r‘i-._ power device for pendulum actuated
clocks, comprising an electromagnet, an
armature therefor, a lever to which said
armature 1s attached and adapted fo bear at
one end agaist said pendulnm which 1s con-
ductive frow its point of suspension lo the
bearing point of said lever, an electrie cir-
cunit including said magnet, penduluim and
lever, means For &upsu'm,_ng sald pendilum
and lever at the end of a vibration, a con-

[ErE— L T

940,410

tact in shunt with said pendulum and lever,
and means carried by the pendulum tor clos-
ing said contact when the vibrations of the
pe endulum are less than a predetermined am-
)]1t1 cle.

13. The combination with a pendulum or
similar oscillating device, of electrical means
to oive it added impulse when oscillating, an
clectrical cireuit ineluding such 11111)111%(3
neans, and algo make-and- break d evices, one
of which devices is adapted to be mov e(l 1N
relation to the other by the movement of the
oscillating device to momentarily close the
clectric cirenit at the end of a vibrat on, and
auxiliary means oper: ated by s ald e leetrical
means for causing the power of said elec-
trical means to act during a complete vibra-
tion of the oscillating device.

14. The combmaticn with a pendulum or
%11111]:11 oscillating device, of an electric cir-
cuit, eh&ot“]u means in said cireutt to impart
ener ﬂy to the oscillating deviee, primary elec-
tric cont ada which are d(}%{zd bv the oscillat-
ing device but which normally open the cir-
cmt. and secoudary contacts normally open
but which ave closed by the electrical means
during a vibration of the osallating device
in one direeticn.

S1ened, t-h}% 146t
JOROAY

1 dav of June, 1809,
AK%RW) —“ \-TA_I}JI_J, JIL
Witnesses:

Jorix D. CarBrRRy,

H. Ricaarp Wonsk.
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