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To all whom it may concern:
Be it known that I, Heinrich Rabe, a sub­

ject of the Emperor of Germany, and a resi­
dent of Hanau, Germany, have invented a 

5 new and useful Improvement in Electrical 
Clock-Winding Mechanism, of which the fol­
lowing is a full, clear, and exact description.

The invention is an improved electrical 
mechanism or apparatus for winding clocks 

io having torsion or rotary pendulums. The 
said mechanism or apparatus is adapted for 
raising the weight or resetting a spring which 
drives the clock-work. When the actuating­
weight has reached the limit of its descent, a 

15 lever is thrown into contact with an arm se­
cured to the pivoted armature, thus complet­
ing the electrical circuit, so that the magnetic 
coils are energized and the armature at­
tracted and caused to swing, thus carrying 

20 the lever back to its original or starting posi­
tion and raising the weight until the circuit 
is broken, when the armature returns to its 
normal position of rest, and the weight is left 
free tobeginitsdownward movement denovo. 

25 In the accompanying drawings (foursheets)
the first eleven figures illustrate my preferred 
embodiment of the invention, and the remain­
ing figures (displayed on Sheet!) illustrate a 
modification.

30 Figure 1 is a perspective view of my pre­
ferred form of the invention, in connection 
with certain portions of a clock. Fig. 2 is a 
plan view of the same, showing the rack-lever 
in its starting position. Fig. 3 is a vertical 

35 section on line 3 3 of Fig. 2. Fig. 4 is a plan 
view showing the starting-lever at the end of 
its movement. Fig. 5 is a vertical section on 
line 5 5 of Fig. 4. Fig. 6 is a vertical section 
on line 6 6 of Fig. 2. Fig. 7 is a vertical sec- 

40 tion on line 7 7, Fig. 6. Fig. 8 is a detail per­
spective view showing the connection of the 
escape-lever and pendulum. Fig. 9 is a per­
spective view of the rack-lever and the weight 
rigidly connected therewith. Figs. 10 and 11 

45 are perspective views showing the rack-lever 
and curved arm at the beginning and end of 
their movement. Fig. 12, Sheet 4, is a sec­
tional view of a modification of the form of 
apparatus illustrated in the preceding figures.

50 Fig. 13 is a side view of the same. Figs. 14 

and 15 are detail views of the circuit maker 
and breaker.

The frame of the clock and other fixed 
parts are indicated by letters and the mov­
able parts by numerals. As best shown in 55 
Figs. 1 and 6, the frame consists, mainly, of a 
vertical front plate, A, a parallel back plate 
or standard, A', and transverse connecting­
bars A3. Behind the said front plate, A, and . 
separated from it by a narrow space, is ar- 60 
ranged a shorter parallel plate, A3, the two 
being rigidly connected by short bars, as 
shown. There is also a base-plate, A4, upon 
which the two electro-magnets B B are sup­
ported vertically. The cores a of these mag- 65 
nets project above the coils, and a horizontal 
plate, b, yokes them rigidly together. The - 
straight bar-armature 1 is arranged above 
and parallel to this plate and mounted on a 
vertical spindle which passes up through the 70 
latter, Figs. 6 and 7.

The torsion-pendulum 2 is suspended by a 
rod, 3, from the top bar, A2, of the frame in 
the space between the supplemental front 
plate, A3, and the magnets B, the base-plate 75 
A4 (see Fig. 6) being provided with a circular 
opening, Fig. 6, to permit due oscillation 
of the said rod 3. A clamp, 4, (see especially 
Fig. 6,) having a horizontal slotted arm, is af­
fixed to said rod 3 a short distance below its 80 
point of suspension and serves as the means 
of connection between the pendulum and the 
escapement—that is to say, the scape-lever 
5 is pivoted vertically to the inner side of 
plate A3 just above the scape-wheel 6, and its 85 
upper end works in the slot of the aforesaid 
clamp 4, thus imparting motion to the pendu­
lum.

The device 7, Fig. 9, which for convenience 
I term the “ rack-lever,” is, in fact, a geared 90 
sector, (see Fig. 7,) having a right-angular arm 
extending from its apex. This lever is piv­
oted vertically between the upper portions of 
the aforesaid plates A A on the same axis, 8, 
as the segmental weight 9, which operates 95 
the clock-work. One end of this axis passes 
through a circular opening in the scape-lever- 
5 (see Fig. 8) and has its bearing in plate A3, 
while the weight 9 is affixed to the other end, 
that proj ects through the front plate, A. Said 1 c 0 
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weight 9 is keyed fast on the axis 8, so that it 
and tiie rack-lever 7 vibrate together, the ex­
tent of movement being about one-sixth of a 
circle, as indicated by dotted lines, Figs. 3 

5 and 5. The said weight actuates the clock­
work through the medium of the said lever 7 
and a pinion, 10, as I will now describe.

The pinion 10 is mounted free on a hori­
zontal shaft, 11, which actuates the clock- 

io hands (not shown) through the ordinary gear­
ing 12, Figs. 1 and 6, to which latter further 
reference is unnecessary.

For convenience of description I will here­
inafter term the shaft 11 the “dial-shaft.”

; , The pinion 10 has a ratchet-connection with 
a spur-gear, 13, Fig. 6, which meshes with a 
pinion, 14, fixed on a shaft, 15, arranged 
above and parallel to the shaft 11 and carry­
ing the scape-wheel 6, before referred to. It 

20 will now be understood that when the weight
9 falls from its highest position (best shown 
in Figs. 1 and 6) to its lowest position it car­
ries the rack-lever 7 with it, and the latter 
consequently rotates the pinion 10, and tliere- 

25 by drives the train 12, that actuates the dial­
work; but through the gear 13, pinion 14, and 
scape-wheel 0 a vibratory movement is im­
parted to the scape-lever 0, by which latter 
(by its connection with the slotted clamp- 

30 piece 4, attached to the pendulum-rod 3) the 
pendulum itself is vibrated, and thus per­
forms the usual regulative function of such 
device. When the weight 9 has reached the 
lower limit of its gravitating movement, it 

35 must obviously be returned to its original ele­
vated position in order to continue to per­
form its function. It is for this purpose that 
my electrical mechanism is employed. As be­
fore stated, the armature 1 is fixed on a ver- 

40 tical rotary axis, 15, Fig. 6, around which is 
coiled a spiral spring, 16, Figs. 6 and 7, whose 
function is to tend to hold the armature 1 in 
a certain normal diagonal position (shown in 
full lines in several figures) until its tension 

45 shall be overcome by magnetic attraction, as 
will be presently described. A curved or 
C-shaped arm, 17, having its free end verti­
cal, is attached to the upper side of the arma­
ture 1 by means of a screw passing through a 

50 slot, which permits horizontal adjustment of 
said arm 17, as required. Normally the arm 
occupies the position shown in full lines— 
that is to say, its free end being curved 
around the pendulum-rod 3 and its upwardly- 

55 bent end engaging or in readiness to engage 
the horizontal arm of the rack-lever 7.

The armature 1 is held against a rubber or 
other insulating-block, 18, Figs. 6 and 7, by 
the tension of the spring 16. The clock- 

60 work, the magnets B, and armature 1 are 
properly insulated from each other. One 
conducting-wire of a battery connects with 
the clock-work, while the other connects with 
the coils of magnets B. Normally the cir- 

65 cuit is broken and no current traverses the 
coils save when the lever 7 and arm 17 are in 
contact. As best shown in Fig. 9, a rubber 

block or other insulating-piece is attached to 
the under side of the horizontal arm of the 
rack-lever 7. When the weight 9 has run 70 
down and thrown the rack-lever 7 into the 
position shown in Figs. 4, 5, and 11, the me­
tallic portion of the angular arm of the lever 
comes into contact with the arm 17, thereby 
completing the circuit, so that a current in- 75 
stantly energizes the coils B B, thereby caus­
ing the poles a to attract the adjacent ends 
of" the pivoted armature 1 and turn it on 
its pivot 15, so that it swings to the opposite 
diagonal position shown by dotted lines, Fig. 80
2. In making this movement the armature 
necessarily carries the curved arm 17 with it, 
and it in turn moves the rack-lever 7 back, 
to its original, or starting position, (shown in 
full lines'^ Figs. 2, 3, 6, and 10;) but at the in- 85 
stant such position is reached the vortical 
portion of arm 17 passes from contact with 
the metallic portion of lever 7 into contact 
with the insulating-piece, (see Fig. 10,) so 
that the electric circuit and current are 90 
broken. Then, the poles a a being no longer 
magnetic, the spring 16 on shaft 15, Figs. 6 
and 7, returns the armature 1 to its original 
position, Fig. 4, and the weight 9 and lever 7 
begin their arc movement anew. Thus the 95 
operation goes on continually, the circuit be­
ing alternately made and broken—i. e., made 
when the weight 9 reaches its downward limit, 
Figs. 4 and 5, and broken when restored to its 
elevated place, Figs. 1,2, and 3—while the op- 100 
eration of the clock-work proceeds uninter­
ruptedly.

In place of the weight 9, I may employ a 
coiled spring.

I will now describe the modification shown 105 
in Figs. 12,13,14, and 15, Sheet 4.

The frame, the magnets, armature 1, curved 
arm 17, its pivot-shaft 15, spring 16, and de­
vices for connecting with the pendulum-rod 
are constructed and arranged substantially no 
the same as before described. On the dial­
shaft 11 arc fixed two rigidly - connected 
drums, 19 20, on which cords 21 22 are wound 
in opposite directions. One cord, 21, suspends 
a weight, 23,which drives the clock-work, and 115 
the other, 22, connects with one arm of a le­
ver, 7', which has an opposite weighted arm 
for holding it in position to keep the cord 22 
taut. In other respects the lever 7' is con­
structed like the rack-lever 7, before de- 120 
scribed, and it is similarly pivoted by means 
of a shaft, 8.

A large escapement-wheel, 6', is mounted 
on the dial-shaft 11, and an escape-lever, 5, co­
acts with this wheel, and is connected with 125 
the pendulum-rod by means of a clamp, (not 
shown,) as in the mechanism first described. 
This escape-wheel 6' is connected by ratchet 
and pawl with the drums 19 and 20, so that 
the latter carry the escape-wheel with them 130 
when the weight 23 descends, but not when 
it is raised, and the weight-cord 22 is rewound 
on the drum.

On the outer end of the axis of the lever 7' 
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are fixed two notched disks, 24 25, Figs. 14 and 
15, the smaller one, 24, being made of conduct­
ing and the other or larger one, 25, of a non­
conducting material. The notch in disk 24 
is the smaller. A spring-rod, 26, having its 
lower end bent outward and bearing normally 
on the larger disk, is secured to the frame­
plate A and connected by a wire, 27,-with one 
element of a battery, while the other con­
ductor, 28, is connected with the magnet-coils 
B. As the weight 23 descends, the drums and 
escape-wheel 6' rotate together, as indicated by 
arrows, Fig. 1, the cord 22 being wound on the 
drum as the other, 21, unwinds, and the lever 
6' is tilted or thrown over into contact with 
the curved arm 17, thus completing the cir­
cuit, so that the armature 1 swings into align­
ment with the poles a a and carries the lever 
7' back to its original or starting position, 
(shown in Fig. 1,) thus rotating the drums 19 
20 backward and winding up the weight-cord 
21. The disks 24 25 rotate with the axis 8 of 
lever 7', and the circuit is completed by the 
bent arm of the spring-rod 26 passing into 
the notches of said disks, as shown in Fig. 15, 
whereby said rod comes in contact with the 
smaller or conducting disk 24. When the le­
ver 7' is thrown back by the armature-arm 
17, as above stated, the bent end of the spring­
rod 26 passes out of the notches of the disks 
and bears again on the periphery of the 
larger or non-conducting one, 25, as shown in 
Fig. 14, and thus the circuit is broken.

What I claim, and desire to secure by Let­
ters Patent, is—

1. In an electrical clock-winding apparatus, 
the combination, with the dial-work shaft, of 
electro-magnets forming part of an electric 
circuit, a pivoted swinging spring-retracted 
armature, an arm attached to and moving 
with the latter, a pivoted lever connected with 
the aforesaid shaft, and one part of which has 
a non-conducting portion and projects into 
the path traversed by the armature-arm, a 
weight connected with the pivoted lever, and 
conductors connecting the winding mechan­
ism and magnetic coils with a battery, substan­
tially as shown and described, whereby when 
the weight shall have run down the project­
ing portion of the lever comes in contact with 
the armature-arm, thus completing the elec­
trical circuit, so that the armature turns and 
carries the lever back to its starting position, 
and also raises the -weight, as specified.

2. In an electrical clock-winding apparatus, 
the combination, substantially as shown and 
described, with a swinging arm forming part 
of an electro - magnetic circuit, of a pivoted 
vibrating lever having a conducting and non­

conducting portion which engages the afore- 60 
said arm and alternately makes and breaks 
the circuit at the limits of movement of said 
lever, a weight, and a clock-work mechanism, 
with both of which said lever is connected, 
whereby the said weight is raised when the 65. 
lever is returned to its starting position, as 
specified.

3. In an electrical clock-winding apparatus, 
the combination, with the electro - magnets 
forming part of an electrical circuit, a spring- 70 
retracted armature pivoted between their 
poles and having, an arm attached, the seg­
mental rack-lever and a weight, both fixed on 
the same rotatable axis, and said lever having
a laterally-projecting portion, to which anon- 75 
conducting piece is secured, the dial-work 
shaft, and a pinion mounted loose on the same 
and meshing with the aforesaid lever, escape 
mechanism, the pendulum, and a piece con­
necting said escape mechanism with the pend- 80 
ulum-rod, substantially as shown and de­
scribed, whereby the pendulum is vibrated 
until the weight has descended, when an elec-' 
trie circuit is formed by contact of the rack­
lever and armature-arm, thus causing the 85 
armature to swing and carry the lever and 
weight back to their starting-place and break 
the circuit, so that the armature resumes its 
normal position and the weight begins to fall 
again, as specified. 90

4. In an electrical clock-winding apparatus, 
the combination, with the two electro - mag­
nets arranged vertically parallel and forming 
part of an electric circuit, of a bar-armature 
fixed horizontally on a vertical shaft between 95 
their poles, a retracting-spring coiled about 
the said shaft and serving to hold the arma­
ture normally out of alignment with the mag­
netic poles, the vertically-swinging segmental 
rack-lever, and a weight fixed on the same hori- 100 
zontal axis, the said lever having a lateral por­
tion provided with a non-conducting piece, an • 
escape mechanism, a pendulum, dial-shaft, 
means for connecting the shaft and pendulum 
with the lever, and a curved arm attached to 105 
the armature and extending normally around 
the pendulum-rod, so that its free end is in 
position to engage the lateral portion of the 
rack-lever when thrown over by the weight 
reaching the limit of its downward movement, no 
substantially as shown and described.

In testimony whereof I have signed my name 
to this specification in the presence of two sub­
scribing witnesses.

HEINRICH RABE.
Witnesses:

Franz Hasslacher, 
Joseph Patrick.
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