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UNITED STATES PATENT OFFICE.

IHHJALMAR EMANUEL ANDERSSON, OF STOCKHOLM, SWEDEN.

ELECTRIC CLOCK.

SPECIFICATION forming part of Letters Patent No. 708,112, dated September 2, 1902.
Application filed December 1,1900, Serial No. 38,344, (No model

To all whonm it may concermn.:

Beit knownthat], HTATMAR EMANUEL AN-
DERSSON, asubject of the King of Sweden and
Norway, residing at Stockholm, in the King-
dom of Sweden, have invented certain new
and useful Improvements in Electrically-Op-
erated Clocks; and I do hereby declare the
followingtobe a full, clear, and exact descrip-
tion of the invention, sueh as will enable oth-
ers skilled in the art to which it appertains to
make and use the same, reference being had

to the accompanying drawings, and to let-

ters and figures of reference marked thereon,
which form a part of this specification.

T'his invention has relation to self-winding.

clocks wherein the winding up of the main-
spring is effected periodically through the
agency of electrically-controlled appliances.

The object of myinvention lies in the sim-
plification of the winding-up appliances and
In combining said appliances with striking
mechanism, so as to control the operation of
the same.

A further object of my invention resides in
a simplified striking mechanism, as will now
be fully described, reference being had to the
accompanying drawings, in which—

Figure 1 is a front elevation of a clock
mechanism organized in accordance with my
invention. Figs. 2 and 3 are similar views,
the front frame-plate being partly broken
away, showing the winding and striking ap-
pliances in different positions. Fig. 4 is a
rear elevation, and Fig. § a sectional side ele-
vation, of the clock. Iigs. 6 and 7 are frag-

mentary front elevations, partly in section,

with the front frame-plate broken away, illus-
trating the winding mechanism applied to a
clock mechanism of any suitable organiza-
tion and showing the winding appliances in
their different positions. Fig.81is a perspec-
tive view of the lever 17. Figs. 9 and 10 are
fragmentary detail views of parts of the wind-
ing and striking appliances. Figs. 11 and 12
are top plan views of parts of said winding
and striking appliances, and Fig. 13 is a sec-
tional elevation of parts thereof. Fig. 14 is
a top plan view of the hammer-actuating
appliances, and Fig. 15 is a detail view illus-
trating a modification of the devices shown in
igs. 6 and 7. | |
Referring more particularly to Iigs. 1 to 3

L

and Figs. 4 and 5, p and p' indicate the front
and rear frame-plates which carry the oper-
ative mechanisms, the upper portion of said
plates being attenuated to afford a sufficient
space on opposite sides for the support of two
electromagnets M, said plates being connect-
ed together by spacing-pillars in the usual
manner, and said electromagnets M are se-
cured to opposite ends of a bridge M’ at the
upper end of said frame-plates, said bridge
being supported from the front frame-plate
and the spacing-pillar p? to which the bridge
18 secured, orin any other manner. The elec-
tromagnets M are included in the electric cir-
cuit of an electric generator, as a battery B,
and in said circnit is also included a circuit-
closer C, of a well-known type, and compris-
ing a cup ¢, containing mercury connected
through a plug ¢’ and wire w with one pole
of battery B, and a plunger-contact ¢?, the
rod ¢® of which is guided in a flange on a
bracket ¢*, secured to the rear frame-plate p’
and supporting the cup ¢, the downward
movement of the plunger being limited by a
serew-pin ¢®. The upper end of the plunger-
rod is bentatright angles to form a laterally-
projecting arm ¢’ for purposes presently ex-
plained. The other pole of the battery B is
connected by wire ' with one terminal of one
oi the electromagnets M, whose opposite ter-
minal is econnected by wire w? with one ter-
minal of the second electromagnet, the oppo-
site terminal of which is connected by wire
w® with a conductive stationary part of the
clock, as its front or rear frame-plate, for in-
stance, to complete the cirenit. When the
plunger-contact ¢ is in its lowermost posi-
tion, Kig. 2, in contact with the mercury, the
battery-cireunit is closed, and when in its up-
permost position, Kigs. 1 and 2, said cirecuit
is open. The pole-shoes m of the electro-
magnets M project from the latter a suitable
distance and have in their proximate faces
concave recesses, the arcs of which have for
center the center of an arbor 4, on which is
loosely mounted an oscillating armature A,
having convex end faces corresponding with
the concave faces of said pole-shoes, said ar-
mature being, practically speaking, a two-
armed lever.

1The escapement-wheel ¢ is secured to an
arbor ¢ and controlled by an anchor ¢ on an

55

6o

75

30

go

95

ICO




I10

20

30

40

45

50

55

60

verse heing the case when thebar 17
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arbor ¢, to which is secured the pendulum-
fork a® and a?is the bracket to which the
pendulum is hooked or otherwise connected
1n any usual or desired manner and in which
one end of arbor a' has its bearing. The es-

capement-arbor ¢ ecarries a pinion 2, in gear |

with a gear-wheel 3, loose on armature-arbor
4, above referred to, and tosaid gear-wheel 3
i8 secured a transmitting-pinion 5, in gear
with a gear-wheel 6 on the minute-hand ar-
bor 7. To the forward end of armature-ar-
bor 4 1ssecured a pinion 8 and to its rear end
the hammer-actuating wheel 9, as shown in
Fig. 4, said ar mature-albor also eariylnﬂ'

ratehet wheel 10, loose thereon, and the main-
spring 11, whose terminals are connected
with sald ratchet-wheel 10 and with the afore-
sald gear-wheel 3, which, as above stated, is
also loose on said armature-arbor, whereby
the power of spring 11 is transmitted to said
gear-wheel and therethrongh and through the
pinion 5 and gear 6 to the minute-hand arbor
7, which latter carries a gear-wheel 12, that
not only serves as a tmnsmmtlng-gear but
also as a let-off cam, to which end said wheel
12 has on its rear face two pins 12" 12" for
purposes presently explained, and in front of
said wheel 12 is secured the usual snail S.
The wheel 12 transmits motion to a gear 13,
whose arbor has its bearings in a suitable
bracket or bridge on the front frame-plate p
and carries a pinion 14, in gear with a gear-
wheel 15 on the hour-hand sleeve. The ar-

‘mature-arbor 4 also carries a ratchet-wheel

16, rigidly secured thereto, the latter wheel
and ratchet-wheel 10 being mounted on op-

posite sides of the armature A, the former on

the front side and the latter on the rear side
of said armature, as more clearly shown in
Fig. 5.

T'o the front face of one of the armature-

arms is pivoted a lever 17, which has secured |

thereto a cross orrock bar 17/, carrying at its
opposite ends a pawl. The pawl 18 at one
end of sald rock-bar engages the ratchet-
wheel 10, and the hook- pawl 19 engages the
ratchet- wheel 16, and it isobvious that when
the bar 17’ is rocked by the lever 17 in one
direction the pawl 18 is disengaged from
ratchet-wheel 10 and the pawl 19 moves into
engagement with ratchet-wheel 16, the re-
isrocked

in an opposite direction. To the other arm

of the armature A is secured a rod ', carry-

ing a weight W, adjustably secured thereto
by means of a set-screw. The outer end of
said arm @' is bifurcated and the branches
a* a¥ oseillate In the path of the horizontal
arm c® at the upper end of the rod ¢ of the
plunger-contact ¢ of the circuit-closer C.

To the front frame-plate p is pivoted an
arm 20, whose outer upwardly-carved free
end 1s bifurcated and lies normally below
the pinion 3 on armature-arbor 4 and when
raised will allow said pinion to revolve freely
between the branches of its fork and when
so raised engages the lever 17 and moves the

!

| lations of the lever.

| end a toothed
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same 1in the direction of the pawl 13, thereby
disengaging said pawl from its ratchet-wheel

10 and moving pawl 19 into engagement with 7o

1ts ratchet-wheel 16, said lever 17 having a
suitably-curved slot in its free end, through
which the armature-arbor 4 extends and by
which the lever is guided, said slot being of
sufficient length to admlt of the proper oscil-
(See also Figs. 8, 11,
and 13.) The means for movingthe lever 17
in one or the other direction through the arm
20 may be a pin connection 21, Fig. 5, be-
tween the two, as shown in Fig. 5, or said le-
ver 17 may have a segmental portion 17",
seating in the correspondingly-curved outer
or free end of arm 20, asshownin Figs. 8 and
15, or any other suitable connection may be

provided whereby lever 17 is tilted by arm

20 when the latter is swung upwardly.
Toastud22 enthefrontframe-plate p is piv-
oted a two-armed lever23,whosearm 25',under
the action of a spring son itsarm 23", is nor-
mally held in contact with the minute-hand
arbor in the path of the pins 12’ and 12" on
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the transmitting-wheel 12, hereinbefore re- -

ferred to, and to the pivot-pin of the arm 23"
18 pivoted an arm 25, having at its upper
segment 23, provided with a
lateral flange 25", bearing mnormally on end
of arm 20. To the arm 23" is also pivoted,
but rigidly connected with segment-arm 25,
an arm 24, which when said segment-arm is

free to tilt toward the pinion 8 causes arm 24

to drop onsnail S. Itmay here beremarked,
and as shown, the pins 12" and 12" on wheel
12, although on the same diametral line, are
not equidistant from its axis, the pin 12’ be-
ing farther from said axis than the pin 12",
for purposes presently explained.

In order to avoid sudden shocks, which
would occur by the rapid rotation of the ar-
mature A under the action of the weight W
on its arm ¢’ or when the armature is sud-
denly attracted by the electromagnets M, I
provide, as shown in Fig. 5, anarm 26,which
18 secured to the armature and terminates in
a toothed sector 26, in gear with a pinion 27
on an arbor carrying a fly 28, appliances
which are well known.

From what has been said it will readily be

seen that the usual striking-train is d1spensed

| with and that the stukm@ mechanism 1is

greatly simplified as eompaled for instance,
with the corresponding mechanism shown
and described in Letters Patent of the United
States granted to me November 28, 1899, No.
638, 160

The operation of the described mechanism
1s as follows: Let it be assumed that the time-
train i1s in operation, the armature A and the
striking mechanism in the position shown in
Fig. 2, with the flange 25" of the toothed seg-
ment 25 bearing on the front branch of the
bifurcated end of arm 20. In the position of
the armature referred to the electric circuit
is open and said armature swings from right
to left under the action of the weight W, the

95

100

105

11O

115

L120

125

130




10

20

25

30

35

40

35

and 25" downward also.

708,112

armature-pawl 18 rotating the ratchet-wheel
10, and as this is loose on arbor 4 and con-
nected with one end of the mainspring 11 this
1s wound up. As the armature A is about to
reach the limit of its said oscillation the
branch a* of the forked end of the weighted
arm ¢ impinges on the arm ¢’ on plunger-
contact rod ¢®and forees the same down into
cup ¢ of circuit-closer C, thereby closing the
electric circuit and energizing the electro-

magnets M, which attract the armature A,

causing it to swing from left to right back
into the position shown in Ifig. 1. Under the
alternating action of the weighted arm «’ of
the circuit-closer and the magnetic influence
on the pole-shoes of the electromagnets the
electric ecircuit is alternately closed and
opened and the time-train kept going, and as
the let-off wheel 12 is mounted on the min-
ute-hand arbor they revolve synchronously.
Now when at orabout at the completion of a
revolution of let-off wheel 12 its pin 12’ comes
in contact with the face of the free end of the
arm 23" of lever 23 said arm is tilted to-
ward the right, Fig. 2, while the arm 23" of
sald lever moves downward against the stress
of its spring s, thereby drawing the arms 24
Now it has been
stated that these arms 24 and 25" are loosely
mounted on a pin on arm 23" of lever 23, but
are rigidly connected together, as by a sleeve
24', Fig. 5, also shown in dotted lines in Fig.
2, and it has also been stated that said arms
are normally held against swinging toward
the arbor 4 and snail S by the abutting of
flange 25" of the toothed segment 25 on arm
25" against the outer member of the fork at
the end of lever 20, the arrangement being
such that when the lever 23 draws said arms
downward, as above referred to, the aforesaid
flange 25" moves down out of engagement
with said lever 20 and both arms swing to
the left under their own weight. In this
manner the toothed segment is moved under
the pinion 8, while the arm 24 drops onto a
step of the snail S. As soon, however, as
the pin 12" again clears the lever-arm 23’ the

latter again swings toward arbor 7 into the

path of pin 12" under the stress of spring s.
This movement of the lever-arm 23’ causes
lever-arm 23" to again lift arms 24 and 25,
thereby bringing the toothed segment 25 into
gear ‘'with pinion &, Fig. 5, without thereby
moving arm 24 out of contact with the snail S.
This upward motion of the toothed segment
25 results in a similar motion of the arm 20

through the flange 25" on said segment, and |

“as arm 20 is connected with lever 17 the lat-

60

ter will be caused to swing in a substantially

upward direction and tilt its rock-bar 17', so

as to move pawl 18 out of engagement with
its ratchet-wheel 10 and the pawl 19 into
engagement with its ratchet-wheel 16. This
takes place when the branch o~ of the forked
end of armature-arm «' is about to contact

with the contact-rod ¢® and push the same
into cup ¢, and as the movement of the arma- | ion 8.

G

ture is then not antagonized by the motor-
spring sald armature will complete its oseil-
lation fromright to left very rapidly and close
the electric circuit, whereby the armature is
attracted and caused to swing from left to
right and rotate the ratchet-wheel 16. Inas-
much as ratchet-wheel 16 is fast on armature-
arbor4,asis alsothe hammer-actuating wheel
9, said arbor will be rotated, and wheel 9,
acting on an arm 35 on the hammer-boss 37/,
ralses the hammer-rod 37 against the stress
of its spring s’ and again releases said rod,
causing hammer £ to strike the sounding-
spring 8', a partial rotation being imparted
to armature-arbor at each closure of the elec-
triec circuit, which keeps the time-train going.
Of course it will be understood that the num-
ber of strokes of the hammer depends upon
the number of teeth of the segment 25 on the
left of pinion 8§ or, in other words, on the
amplitude of the movement of the segment
to the left, Figs. 2 and 3, and this movement
18 determined by the relative position occu-
pied at the time by the snail S, against a step
of which the arm 24 bears and which limits
the swing of said segment in the direction
named. Itisevident, therefore,that at each
closure of the electric circuit the ratchet-
wheel 16 will receive a progressive motion,
causing the hammer to strike its spring, and
as the arbor 4 receives a similar progressive
or step-by-step rotation through said ratchet-
wheel 16 the pinion 8, in gear with segment

20, will move said segment step by step or-

tooth by tooth toward its normal position

until 1t has moved out of gear therewith and

clear of the free end of arm 20, which latter
then drops in front of said segment and locks
it into its normal position, Fig. 2. In so
dropping the arm 20 carries with it the lever
17, whereby bar 17" is rocked in a direction
the reverse of that previously described,
thereby moving the pawl 19 out of engage-
ment with its ratchet-wheel 16 and the pawl
13 Into engagement with its ratchet 10, the
operation of winding the mainspring being
resumed, as hereinabove described, until the
next hour is struck, If the elock is to strike
the half-hour, I make use of the pin 12",
which, as hereinbefore stated, is eloser to the
axis of wheel 12 than the pin 12', and as said
pin acts on arm 23 of lever 23 the above-de-
scribed operations take place; but as said le-
ver-arm 23’ cannot be swung to the right by
pin 12" as far as by pin 12’ the downward

movement of segment-arm 25" is not as great,

in fact just sufficient to cause the flange 25"
on sald segment 25 to drop into a notch
20" at the lower edge of the forward branch
of the bifurcated end of arm 20, which will

allow the segment to swing sufficiently to-

ward the left to cause the first two teeth
thereof to engage a tooth of pinion 8 when
again raised by the pin 12" moving out of
contact with lever-arm 23’, whereby segment
29 18 ralsed 1nto engagement with said pin-
This upward movement of the seg-
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ment 1s also sufficient to swing lever 17 up-
wardly through arm 20, as hereinbefore de-
scribed, causing pawl 18 to be disengaged

from its ratchet-wheel 10 and pawl 19 to “be
moved into engagement with its ratchet-
wheel 16, whereby the hammer is caused to
strike the sounding-spring S8’ once, as will be

- readily understood.
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From the above description it will be read-
1ly seen that the winding mechanism can be
applied to any clock meehamsm by simply
mounting the two transmitting-gears 3 and
10 loosely on the armature- arb0r4 Such an
arrangement I have shown in Figs. 6 and 7,
the ratehet wheel 10 being aetuated by pa,wl
18 on the armature A, 1oose]y mounted on
arbor 4, which, as above stated, carries the
transmitting-gear 3 and the main or mofor
spring, said ratchet-wheel 10 and transmit-
ting-gear 3 being loose on arbor 4 and con-
nected to opposite terminals of said spring.
In this application of the winding appliances
it 1s of course also of importance to close the
electric circuit when the armature A isabout

to reach the limit of its gravitating meove-

ment, and to this end I provide the pawl 18,
whlch is of a resilient metal—i. e., a spring-
pawl with an extension 18’ in the path of a
pin 36, so located relatively to the pawl ex-
tension 18 that when branch a® of fork on
end of weighted arm ¢’ of armature A i
about to contact with arm ¢8 of contact-rod 83
the said extension will engage said pin 36 and
the pawl will thereby be moved out of en-
gagement with the ratehet 10, leaving arma-
ture A free to complete i1ts oscillation under
the action of its weight and rapidly close the
electric eircuit, asshown in Fig. 6. The same
results are obtained by securing the pawl 18
on a pin 37, that carries a radial arm 38 in
the path of a pin 38', acting on said arm at
the proper time, as above stated, and rock-
ing the same to move pawl 18 out of engage-
ment with its ratchet-wheel, as shown in F;,,,
15. 1t will furthermore be understood that
these appliances may be used to operate the
time-train of a clock or the time and striking
trains of a clock and the motive-spring dis-
pensed with. The ratechet-wheel 10 and
transmitting-gear 3 would in this case be rig-
idly mounted on an arbor 4 and the. time-
train so organized as to compensate for the
short period of stoppage during which the
armature oscillates in one direction by attrac-
tion. The controlling-train—7. e., the pen-
dulum-escapement, &e.—would in this case
also be unnecessary.

Having thus deseribed my invention, what
I claim asnew therein, and desire tosecure by
Letters Patent, is—

1. Ina clock, the combination with the ar-
bor carrying the transmitting-gears of the

clock-train, aratchet-wheel and an armature-
lever revoluble on said arbor, said lever hav-
ing one of its arms weighted, a pawl on the
other arm thereof in engagement with the
aforesald ratchet-wheel, an electromagnet in- |

T
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fluencing the lever, and a suitable electric
circuit;
operated by the armature-lever to close the
electrie circuit and rotate the ratchet-wheel
during the gravitating movementof the lever,
and to again open said circuit when said le-
ver is moved in an opposite direction by the
closure of the electric circuit, and means dis-
engaging the pawl from its ratchet-wheel be-
fore the armature-lever completes its motion
under the action of the weighted arm, for the
purpose set forth.

2. In a clock, the combination with the

gears and ratchet-wheel, an armature-lever,
an arbor on which said parts are loosely
mounted, an electromagnet influencing said
lever and a suitable electric cirenit one arm
of said armature-lever weighted and a pawl
on the other arm of said lever engaging the
atoresald ratchet-wheel; of a circuit-closer in
sald electrie circuit operated by the gravitat-
ing movement of the armatare to close said
circult and rotate the ratchet-wheel and to
again open the circuit when said lever is
moved in an opposite direction by the pre-
vious closure of sald circuit and the energiz-

1ng of the eleetmmaﬂ'net for the purpose Set

forbh

3. In a clock, the combination with the
transmitting - gears of the clock - train, a
ratchet-wheel, a motor-spring connecting said
gears and ratchet-wheel, an armature-lever,
an arbor on which said parts are loosely
mounted, an electromagnet influencing said
lever and a suitable electric cireuit, one arm
of said armature-lever weighted and a pawl
on the other arm of said lever engaging the
aftoresald ratchet-wheel; of a circuit-closer in
said electric circuilt operated by the gravitat-
ing movement of the armature to close said
circuit and rotate the ratchet-wheel and to

{ again open the circuit when said lever is

moved in an opposite direction by the pre-
vious closure of said circuit and the energiz-
ing of the electromagnet, and means disen-
gaging the lever pawl from 1ts ratchet-wheel
before sald lever completes its gravitating
motion, for the purpose set forth.

4. In a clock, the combination with the ar-
bor carrying the hammer-actuating device, a
ratchet-wheel secured thereto, an armature-
lever loose thereon and having one of its arms
weighted, a pawl on its other arm actuating

of a eircuit-closer in said circuit
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transmitting - gears of the c¢lock -train, a
ratchet-wheel, a motor-spring connecting said
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the ratchet-wheel, an electric cireuit includ-

ing an electromagnet influencing the arma-
ture-lever, and a circuit-closer acted upon by
sald lever during its gravitating motion to
close the circuit and to open the same again
and rotate the ratchet-wheel during its move-
ment in an opposite direction under the in-
fluence of the electromagnet energized by the
previous closure of said cireuit; of a timing
mechanism timing the operation of the pawl
and operating to disengage the same from its
ratchet-wheel in accordance with the number
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of blows to be struck by the hammer, for the |

purpose set forth. | | |

6. In a clock, the combination with the ar-
bor carrying the hammer-actuating device, a
ratchet-wheel secured thereto, an armature-
lever loose thereon and having one of its arms
weighted, a pawl on its other arm actuating
the ratchet-wheel, an electric circuit includ-
Ing an electromagnet influencing the arma-
ture-lever, and a circuit-closer acted upon by
sald lever during its gravitating motion to
close the circuit and to open the same again

and rotate the ratchet-wheel during its move- |
‘ment in an opposite direction under the in-

fluence of the electromagnet energized: by the
previous closure of said cireuit; of a let-off
cam, a snall, and mechanism controlled there-
by and operating to disengage the aforesaid
pawl from its ratchet-wheel in accordance
with the nnmber of blows to be struck by the
hammer, for the purpose set forth., &

6. In a clock, the combination with the ar-

transmitting-gearing, a ratchet-wheel 10 and
an armature - lever loose on said arbor, a
ratchet-wheel 16 fast thereon, a motor-spring
connecting ratchet-wheel 10 with the trans-
mitting - gearing, two pawls carried by one
arm of the armature-lever whose other arm
1s weighted, one of said pawls normally en-
gaging ratchet-wheel 10 and the other held
normally out of engagement with ratchet-

tromagnet for aforesaid armature-lever, and
a circuit-closer operated by the lever during
its gravitating motion to close the electric
circuit and to again open the same during its
motion in a reverse direction under magnetic
influence; of a timing mechanism, means con-
trolled thereby to throw the pawl of ratchet-
wheel 10 out of, and the pawl of ratchet-wheel
10 into engagement, and to time the opera-
tion of the latterin accordance with the num-
ber of blows to be struck by the hammer, for

the purpose set forth,

7. The combination with the arbor 4 car-
rying the pinion 8, hammer-actuating wheel
9and the ratchet-wheel 10, an electric circuit
Including an electromagnet and a circuit-
closer, an armature-lever loose on said arbor
4 and carrying on one of its arms a pawl in
engagement with said ratchet-wheel 10, the
other arm of said lever weighted and operat-
ing the circuit-closer during its gravitating
movement to close the electric cirenit and to

50
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open the same during its reverse movement

under magnetic influence; of a let-off device
a snail, the lever 26 in the path of the let-off
device, the arms 24 and 25’ the latter carrying
the toothed and flanged segments 25, said
arms 24 and 25" loosely pivoted toan arm 23"
of lever 23, the free end of arm 24 in the path
of pinion 8 on aforesaid arbor 4, the arm 20
having its outer end bifurcated and extend-
ing under said pinion S and forming an abut-
ment for segment 25, and means controlled
by arm 20 to move the pawl of ratchet-wheel
16 outof engagement therewith whenever seg-
ment 25 1s moved out of gear with and by pin-
ion 8, for the purpose set forth.

3. The combination with the oscillating
armature-lever, a rock-lever mounted on one
of its arms, a pawl rocked by said lever, the
arbor 4, the ratchet-wheel 16, the pinion 8
and the hammer-actuating wheel faston said
arbor; of thearm 20 and mechanism substan-
tially such as described controlling the move-
ments of said arm to periodically lift and
lower the same, and a connection between
said arm and the aforesaid rock-lever, where-
by the pawl is moved periodically into and
out of engagement with its ratchet to revolve
arbor 4, for the purpose set forth.

In testimony that I claim the foregoing as
my invention I have hereto signed my name

| In the presence of two subscribing witnesses.

HJALMAR EMANUEL ANDERSSON.
Witnesses:
L. KXALLENBERG,
A. NORDBLOM.
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