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To all whom it may conceri:

Be it known-that I, JULIAN L. CARDY of
the city, county, and State of New York, have
invented certain new and useful Improve~
ments in Electric-Clock Movements; and I do

‘hereby declare that the following 18 a full and
exact description thereof. |

- The objects of my invention are to produce
a movement for electric clocks which shall be
sufficiently simple and cheap to allow its in-
troduction into general use, and which shall
be so constructed as to preclude the possibility
of occasional failure either in consequence ot
the improper reception of the electric impulses
or of parts of the mechanism gettlnn out of
order.
T am aware that electric-clock movements
are in existence which operate satistactorily;
but such movements are of complicated con-
struction, and for this reason alone very ex-
pensive, while, in order to insure a continaous
o00d service, the delicate parts of such move-
ments require frequent inspection. I have as-
certained by repeated and prolonged experi-
ments that with my invention these dithculties
are overcome, since the peculiar arrangement
of parts insures an efficient and reliable ser-
vice without necessitating irequent examina-
tions of the apparatus, the simplicity of the
latter at the same time permitting 1t to be of-
fered at such prices as will greatly advance
the general use of the electric time system.
In order to insure against accidental turn-
ing of the hand-moving mechanism, I have de-
vised a combination of stops arranged to en-
gage with the wheel which 18 driven by the
action of the armature, so that the said wheel
is at no time free to turn in either direction,
except when the propelling-pawl is brouoht
into position for action, and then the motion
of the parts which cause said pawl to act 18
such that the wheel ecan turn only the required
distance in the desired direction, becoming
again locked by the very termination of such
motion. Iam aware that this effect has partly
been produced prior to my invention by the
employment of a retaining-pawl or of analo-
cous devices; but all such devices have re-
quired the employment of an extra pivot, and

so alsoin many cases the action of springs, where-

by the construction was made expensive and
the apparatus more delicate. The stops used

| by me for this purpose, while more efficient,

' may be made very cheap, either by stamping
up the metal or otherwise, particalarly wheu 55
manufactured in large quantities.

Certain minor de’r_{ul&,_of the invention not
particularly mentioned here, but claimed, will
be fully described 1n the following.

- The accompanying drawings form a part of 6o
‘this specification, and represent what 1 con-
sider the best means Of carrying out theinven-
tion.

I‘lgure 1 is a back view of the movement.
Fig. 2 is a side view of the same. Fig. s1is a 653
front view. Figs. 4 and 5 are diagrams, the
former showing the wheel moving and retain-
ng parts and their relation to the wheel in
the position of rest, and the latter showing the |
same parts after they have been lifted to move 7c
the wheel one step. TFig. 6 18 a view on a
larger scale, corresponding to Fig. 1, certain
porvions being broken away. Fig. 7 1s aplan
in section on the line x x, Fig. 6, showing cer-
tain portions of the meclnmsm 75

The frame of the mechanism is composed of
the front plate, @, smaller back plate, «’, and
posts &* @*. 'The electro-magnet I3, which re-
ceives the electric impulses at given intervals
from a suitable source, (not represented,) 18 So
mounted by means of a screw, b, upon an an-
ole-plate, §', the hole in the 1&tt61 through
whlch the serew D passes being formed as a
slot, as shown at 0% Figs. 1 and () so as to al-
low the magnet to be ELd_J asted vertic ally. The 63
lateral ad] ustment of the magnet with relation
to its armature C 1s e fected by means of a
slot, ¢, through which pass the screws a',which
fasten to the plate 0’ to the main pl:.mt-e a.

It will be seen that a peculiar advantage 18 9o
ocained by this adjustment of the mag net 13,
whlch permits the locating and securing ot
the magnet in a vertical line, after a lateral
al] ustmeut has been fixed, without 1in any way
disturbing it; and the reverse 1s also true,that g3
when a vertical adjustment has been deter-
mined and fixed a latéral adjustment may
afterward be made without in the shightest af-
fecting the vertical adjustment already made.
This arangement allows the armature to be at 100
once ﬁked permanently with relation to the
parts operated by it, and requires no further
displacement. The armature O is supported

- atthecenterc,anditisnormally held away from
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the poles of élect-ro-maguet B by the overbal- | the teeth ¢* ¢* in such manner that either tooth

ancing weight of the parts that it acts upon
when energized. The latter parts consist of
a bell-crank lever, the arms thereof being let-

the shaft F,so that both are compelled to move
together.

The arm D consists of a substantially down-
ward-projecting part the lower extremity of
which is formed on one side with an arm, d,
the latter being bent so as to reach behind
that side of the armature C which faces the
poles of the electro-magnet,where it carries
an adjusting-screw, d',which bears against the
said face of armature C. On the opposite side
the extremity of the arm D carries one, @, of
the above-mentioned stops, the latter reach-
Ing across the periphery of the minute-wheel
(. The arm I carries near its extremity the
pawl ¢, pivoted at ¢ and arranged so as to be
able to co-operate with the teeth of the wheel
G.  About midway between the center of the
axis I and the pin ¢'is arranged the other, ¢
of the above-mentioned stops. 2’ is a safety-
stop attached to the plate o’ or to any other
part of the fixed frame. This stop serves to
prevent the arm I& from ever rising too high
in case of accidental derangement of any of
the other parts of the mechanism. The wheel
G has sixty teeth, and is rastened upon the
shaft g, which carries the minute-hand. (Not
represented.) A pinion, ¢, upon the shaft ¢
engages with a wheel, H, the pivot of which
1s firmly set in the bridge piece «®. A second
pinion, %, fastened to the wheel H, extends
through the plate ¢ and engages on the front
thereof with the wheel I upon the sleeve 7.
The train ¢ H 21 is the ordinary train for
transmitting the proper motion from the
minute-shaft to the hour-hand, and does not,
therefore,require any further detailed descrip-
tion.

The general operation of the mechanism is
very simple and requires only a few words to
be fully understand, upon which the effect of
the stops d* ¢ in the co-operation with the

wheel G will be fully and minutely set forth.

It i1s evident that when the armature C is
attracted by the energizing of the magnet B
the arm D, by means of its extension d, and
consequently the axis ' and arms B, will be
rocked so as to raise the arm E,with its pawl
¢, the latter engaging with the tooth following
the one that it wasengaged with at the preced-
ing moment. When the armature is then re-
leased, the weight of the lever E will cause a

rocking of the system upon the axis F in the

opposite direction. Thereby the wheel G is
turned one step, moving both hands through
the proper connections, as desired.
Considering, now, Figs. 4 and 5, it will be
noticed that with the mechanism at rest, as in
Fig. 4, the stop d’ is out of engagement, the
pawl e appears as not resting upon the upper
side of the tooth ¢*, which it was engaged with
at the preceding operation, and the two sides

18 in firm contact (dueto the weightof the arm
1) with a side of the stop ¢*. Thus con-
ditioned the latter prevents the wheel G from
being turned by any foree that,under ordinary
circumstances, might be brought to act on it
accidentally. If, now, the bell-crank lever D
I on shatt I beginsa rocking motion, the pawl
¢ will rise over the tooth ¢°, and the stop ¢
gradually leaves the space between the teeth ¢
g'; but before it has left said space completely,
whereby the wheel G would become liberated,
the stop d* enters between the teeth ¢°* ¢* and
in its turn locksthe wheel G.  Onthesucceed-
Ing downward motion, now, of the parts, the
top @ begins immediately to recede from be-
tween the teeth ¢° ¢, sothat, upon the pawl e
coming 1n contact with the tooth ¢° it can be-
gin to turn the wheel, the inclined lower side
of stop d° permitting such motion, said stop
receding graduoally, as required, by the for-
ward motion of the wheel,while an accidental
return motion of the wheel would still be pre-
vented by the upper face of stop d* coming in
contact with the lower side of tooth ¢° until
the stop has completelyleft thespace between
teeth ¢° ¢*, butb at that moment the tooth ¢*has
already passed under the point of stop ¢*, and
the latter has entered the space between teeth
g' and ¢° thus again in itsturn controlling the
wheel G. At the final part of the downward
movement thav inelined face of stop ¢ which
comes then in contact with the edge of tooth
g* pressing upon the latter urges the wheel G
on a little faster, so as to liberate the pawl e
from the face of tooth ¢°, and bringing the
wheel to rest in a position corresponding to
that shown in Fig. 4, having advanced, of
course,the distance of onetooth. It will thus be
seenthat the stop €' not only serves to hold the
wheel In position afterit has been moved, but
16 also actsas animpelling-pawlto liberate the
wheel from the main pawl ¢ and turn it suffi-
ciently to bring it into the exact position re-
quired after each step.

In practice I find that the best results are:

obtained when the distances between I and ¢
and between I' and d° areequal, and when the
distance between I and ¢’ is double the former.

Many modifications may be made in the de-
tails without departing from the principle of
my invention or sacrificing all the advantages
thereof.

It 18 not necessary that the wheel G be
mounted upon the minute-hand shaft, so that
an electric impulse has to be sent over the
line every minute. The wheel may have any
other desired number of teeth and the elec-
tric 1mpulses sent at any desired intervals;
but in this case suitable connection will have
to be made, either by gearing or otherwise,
with the minute-handshafttto propel the hands

properly.

In some cases I can dispense with the stop
d’, and use only the propelling -pawl ¢ and
the ‘‘setting’’ or adjusting pawl or stop e

of the triangular stop ¢* are engaged between t In this manner the construction of the device
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is still more simplified, while at least some of

the advantages of my invention are retained.
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I attach considerable importance to the fact
that the armature C is suspended in a vertl-
cal or nearly vertical plane, because there-
by the weight of said armature may be en-
tirely thrown out of consideration in the con-
struction of the device, soastoleave the weight
of the parts swinging on or with the arbor I
the only matter to bé cornsidered with reter-
ence to the strength of the electric carrent re-
quired for operation, and this weight of the
parts carried by F may be easily adjusted by
slightly inecreasing or diminigshing the quan-
tity of metal or by other well-known meauns.

1 claim as my invention—

1. The combination, with a driven wheel,
as G, of a rocking lever carrying a pawl ca-
pable of engaging with the teeth of said wheel,
and two rigid stops arranged to act alter-
nately as retaining means for the wheel, one
of said stops being so shaped as to act also as
an additional impelling - pawl, whereby the
wheel is set or adjusted in its final position
of rest after each step, substantially as speci-
fied. |

2. The combination, with a driven wheel,
of a rocking lever carrying a pawl and two
rigid stops, one of which latter serves also as
an additional impelling-pawl, and of suitable
automatic means for imparting motion to said
Iever mechanism, all arranged to operate sub-
stantially as herein specified.

3. The combination, with magnet B, ver-

tically - suspended armature C, driven wheel

(&, and rocking shaft I, of the arm D, hav-
ing extensions d and d’, engaging the one with
the armature and the other with wheel G, and
of arm I, carrying pawl eand stop or projec-
tion ¢, which latter two parts act both on
wheel G, both arms D and I being carried
by the shaft F, -and the whole being arranged

“to operate substantially as herein specified.

50

60

4. The combination, with a driven wheel,
as (&, of a rocking lever carrying a pawl ca-
pable of engaging with the teeth of said wheel,
and a rigid stop, as ¢, arranged to act al-

ternately as a retaining means for the wheel

and as an additional impelling-pawl, where-
by the wheel is set or adjusted in 1its final po-
sition of rest after each step, substantially as

specified.

5. The combination of a magnet, B, verti-
cally -suspended armature C, driven wheel,
as (&, rock-shaft F, an arm carried on sald
rock -shaft, as d, with a gravity propelling-

lever, H, arranged normally in a horizontal

plane, its propelling-pawl ¢ carried at its vi-
brating end, and a main controlling-stop car-
ried uponsaid lever,substantially as described.

6. The combination of magnet I3, vertical
armature C, gravity-lever LK, carrying pawl ¢
and stop ¢, rock-shaft I, carrying lever b,
with arms ¢ and @, and wheel G, all construct-
ed to operate substantially as described.

7. The combination of magnet B, vertical-
ly-arranged armature C, with arm d, rock-

shaft F,and bell-crank lever D I§, carrying pawl
e and stops ¢ &, practically at right angles
from their center of motion, for alternately en-
‘gazing between the teeth of wheel G, substan-
tially as desecribed.

3. The combination of magnet B, vertical

‘armature €, an arm, D d, mounted on shait
I, a gravity propelling-lever, If, with 1ts pro;
pelling-pawl carried at its vibrating end, and
an adjusting stop, all to operate wheel G, sub-
stantially as described. |

9. The combination of an adjustable electro-
magnet, an armature constructed to engage
with an arm arranged upon a rock-shatt at
right angles, or nearly so, with a gravity-lever
which carries the propelling-pawl, and main
stop for the driving-wheel, substantially as de-
scribed.

10. The combination, with driven wheel &
and gravity-lever §, carrying propelling-pawle
near its vibrating end, of a centrally-located
adjustine-stop carried upon said lever, a rock-
shaft, an arm, D, carrying stop ¢*, and means
for operating the same, substantially as de-
sceribed. |

11. The combination of the electro-magnet
B and vertical armature C, construected to bear
upon an arm carried by the rock-shaft for rais-
ing a gravity-lever upon which are mounted
at 1ts end a propelling-pawl and at 1ts center
the main controlling-stop, substantially as de-
scribed.

12. The combination of the magnet B, ver-
tically-arranged armature C, for engaging with
an arm, d, carried by a rock-shaft, a gravity-
lever carrying a propelling-pawl ab its vibrat-
ing end, and a main controlling-stop with a
vertical arm, D, carrying stop ¢, substantially
as described.

13. The combination of an electro-magnet,
andavertically-arrangedarmature constructed
to engage with onearm of and vibrate a bell-
crank lever carried by a rock-shaft, and car-
rying a propelling-pawl at the end of one of
its arms and a stop at the end of its other arm,
substantially as described.

14. The combination, with driven wheel G
and lever I, carrying propelling-pawl ¢ near
its vibrating end, of a centrally-located adjust-
ing-stop carried upon said lever, a rock-shaft,
an arm, D, carrying stop d°, and means for op-
erating the same, substantially as deseribed.

15. The combination of electro-magnet Band
armature C, constructed to bear upon an arm
carried by the rock-shaft for operating a lever
upon which are mounted atits end a propelling-
pawl and at its center the main conirolling-
stop, substantially as deseribed.

16. The combination of an electro-magnet,
and an armature construeted toengage with one
arm of a bell-erank lever carried by a rock-
shaft and provided with a propelling-pawl at
the end of one of its arms and a stop at the end
of its other arm, substantially as described.

17. In an electric clock, the combination,
with an armature controlling the hand-mov-

' ing mechanism, of a magnet and two sets of
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set-serews, whereby said magnet may be ad- | latter and carrying stops or pawls which op-

Justed in two directions at right angles to each | erate the driven wheel, substantially as de- 10
other, substantially as desecribed. scribed.
18. In an electric clock, an electro-magnet | ,
5 and a vertically-arranged armature construct- JULIAN E. CAREY.
ed so as to engage direetly with an arm upon Witnesses:
a rock-shaft, in combination with said rock- JOSEPH L. LEvy,
shaft, and with arms or levers mounted on the A. J. LEHMAN.
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