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To all whom it mwy CONCEern.
Beit known that we,JOB A. DAVISand ROB-
ERT A. FOWDEN, citizens of the United States,

residing at the city of Philadelphia, in the

¢ county of Philadelphia and State of Pennsyl-

vania, have invented certain new and useful

Improvements in Electric Motors, of which
the following is a specification.

Our invention relates to improvements in

10 step-by-step electric motors forsynchronously

controlling eclocks, telegraph, stock or type

printing and other instruments.
The principal objects of our invention are
first, to provide a simple, reliable and com-
15 paratively inexpensive electric-motor adapt-
ed to drive a revoluble member with a uni-
form intermittent motion and tolimit and
equalize the steps of said intermittent mo-
tion; and second, to provide a step by step

20 electric-motor constructed and arranged for
operation in suchmanner that a series of the

motors looped inline areadapted to synchro-
nously operate and control clocks, telegraph,

~ stock or type printing instruments.
25 Our invention consists of a step by step
electric-motor, comprising a revoluble mem-

ber provided with ratchet and escape-wheels,

and means responding to electrical impulses
in line and provided with pawls, whereof one
operates by a thrust and theotheris provided
with a hook shaped extremity and operates
by a pull to rotate said ratchet-wheel and
- with detents, stop-dogs, pallets or anchors for
limiting and adjusting the movements of the

3¢ escape-wheel. | o
Our invention further consists of a series

of instruments having a revoluble member
thereof provided with ratchet and escape-
wheels and having means responding to elec-

40 trical impulses in line and provided with
pawls, whereof one operates by a thrust and

20

the other is provided with a hook-shaped ex-

tremity and operates by a pull to rotate said
~ ratchet-wheel and with detents, stop -dogs,
45 pallets or anchors for limiting and adjusting

the movements of the escape-wheel, and a |

f

line circuit eontrolled by electrical and me-

chanical devieces actuated by the revoluble | held normally in engagement

erated in conjunction with all the other in-
struments connected in circuit therewith.
Our invention fuarther consists of the im-
provements hereinafter fully described and
claimed. -

~ The nature, objects and scope of ourinven-

tion will be more fully understood from the
following description taken in connection
with the accompanying drawings forming
part hereof, and in which—

- Figure 1,is a diagrammatic view illustrat-

ing a series of clocks provided respectively

‘with step by step motors embodying features

of our invention and controlled and synchro-
nized by means of electrical and mechanical
devices operated by the principal clock. Fig.

2, 1s a side view partly in section, illustrating

a step by step electric motor embodying fea-
tures of our invention in application to one

of the series of clocks shown at the right hand
side of Iig. 1. Fig. 3, is a detached plan view,
‘showing a revoluble member provided with a

ratchet-wheel and an escape-wheel and a bar

tate said member and with detents, stop-dogs,
pallets or anchors for limiting sald intermit-
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| provided with pawls operating respectively
by a thrust and a pull to intermittently ro-

.

tent motion; and Fig. 4, is a side view of a

circuit breaker andcloser operated by therev-

‘oluble member of the principal clock and
adapted to control the line cireuit. o

In the drawings @, is a revoluble member,

in the present instance, the minute hand spin-

dle or shaft of one of the series of clocks b, b’

and b% which are provided respectively with

minute hands &% and with hour hands 0% con-
“trolled by the minute hand 03 through the
instrumentality of a train of gearing 6°. This
revoluble-member a, is provided with a ratch-

et-wheel @, and with an escape wheel ¢~
¢, is a bar provided with a slot ¢, for the

Q0

accommodation .of the revoluble member o,

and guided by means of a collar ¢% adjust-

ably connected with the revoluble member a,

by means of a set-screw. |

“d and d’, are pawls pivotally attached to
the bar ¢, by means of a post or screw d? and
with the teeth

member of an instrument synchronously op-1 of the ratchet a’, by means of a springs. The

95

o



- working extremity of the pawl d, operated by

IO
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lution of the hour hand spindle or shaft q’,

Yo

a thrust to rotate the ratchet-wheel o/, in the
direction indicated by the arrow in the draw-
ings when the bar ¢, is shifted toward the left
and the working extremity of the pawl ’, is
hook-shaped and operates by a pull to rotate
the ratchet-wheel ¢/, in the same direction
when the bar ¢, is shifted -toward the right.
e and €', are detents, stop-dogs, pallets or
anchors carried by the bar ¢, and adapted to
engage the teeth of the escape wheel ¢?, and
thus limit and adjust the steps of the inter-

mittent motion imparted to the revoluble.

member ¢, by the pawls ¢’ and ¢ The bar
¢, 1s pivotally connected with the armatare-
lever f, of an electro-magnet f’, and the ar-
mature-lever f, is solicited normally into the
position illustrated in the drawings, by means
of a retracting-spring s’, so that when the cir-
cult 1s closed through the coils of the electro-
magnet f’, the armature-lever f, is pulled up,

thus causing the bar ¢, to be shifted toward

the left in.the drawings, with the result that
the pawl d engages the ratchet-wheel o/, and
shifts the revoluble-member a, and the de-
tent, stop-dog, pallet or anchor ¢’, engages the
escape wheel ¢ and limits and adjusts the

When the circuit through the magnet 7/, is
interrupted, the bar ¢, is shifted by the spring
s’y toward the right, with the result that the
pawl d’, engages the ratchet-wheel ¢, and ro-
tates the member «, whereupon the detent,
stop-dog, anchor or pallet e, engages the es-
capement wheel «¢° and thus adjusts and lim-
its the range of motion of the member «.

¢, 1s & cireult breaker and closer operated
by the minute hand spindle or shaft ¢’, of a
mechanically driven prineipal clock ¢ The
circuit breaker and closer ¢, in the present
Instance, comprises two disks g’ and ¢ insu-
lated from the shaft orspindle ¢’, and in elec-
trical communication with each other. The
periphery of the disk ¢*, is of condueting ma-
terial,-and the periphery of the disk ¢3, is pro-
vided withinsulating points or contacts ¢ of
which there are in the present instance sixty

corresponding with the number of minutesin -

one hour. The contact spring 7., of the cir-
cuit breaker and closer ¢, is connected to
earth through a battery 7, by a conductor I,
and the- contact spring A/, of the ecireuit
breaker and closer ¢, is connected to earth
through a battery ¢, and through the coils of
the magnets 7/, of the motors of the series of
clocks b, 6" and 0% bymeansof a conductor 2.

The mode of operation of the hereinabove
described apparatusisas follows:—The reve-

causes the circuit breaker and closer ¢, to
make and break the cireuit through the coils
of the magnets /", of the series of clocks b, b’
and 0% once every minute, and each makein
the circuit through the coils of the magnets

65 /', causes the bar ¢, to be shifted toward the

left under the influence of the magnets 77,

-and each break in the circuit causes the bar |

1
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¢, to be shifted under the influence of the
spring s’, toward the right, and these move-
ments of the bar ¢, cause the revoluble mem-
ber or minute hand spindle a of each clock to
be rotated for a distance corresponding to a
minute as designated upon the faces or dials
of the eclocks b, 6’ and 6°. It being under-
stood that for this purpose the ratehet-wheel
a’, is provided with one hundred and twenty
teeth, and that the escape-wheel a*® is pro-

‘vided with two hundred and forty teeth, al-

though for the sake of clearness a less num-
ber of teeth is shown in the drawings. The
repetition of the hereinabove deseribed makes
and breaks or impulses in the line circuit
causes each of the motors to drive its corre-
sponding clock in such manner that all the
clocks move synchronously and in unison
and are controlled by the principal clock ¢

It will be obvious to those skilled in the art
to which our invention appertains that modi-
fications may be made in the details of our
invention without departing from the spirit
thereof, and hence we do not limit ourselves
to the precise construction and arrangement
of parts hereinabove explained and illus-

_ | trated 1n the accompanying drawings.
range of motion of the revoluble member a. |

Having thus deseribed the nature and ob-
jects of our invention, what we claim as new,
and desire to secure by Letters Patent, is—

1. A step bystep electric-motor, comprising
a revoluble-member provided with ratehet
and escape wheels, and a. slotted device or
bar for accommodating said revoluble mem-
ber and responding to electrical impulses and
provided with pawls,whereof oneis provided
with a hook-shaped extremity and operates

| by apull and whereof the other operates by

a push or thrust to rotate said ratchet-wheel,
and detents, pallets, stop-dogs or anchors
mounted on said device or bar and adapted
to limit and adjust the movements of the es-

-cape-wheel, substantially as and for the pur-
poses set forth.

2. A step by step electric-motor, having a
revoluble-member provided with ratchet and
escape-wheels, a bar provided with a slot for
the accommodation of said revoluble-member,
and with pivotal pawls, whereof one is pro-
vided with a hook-shaped extremity and ro-

| tates said ratchet-wheel by a pull and where-

of the other rotates said ratchet-wheel by a
push or thrust, and detents, pallets or stop-
dogs carried by said barand adapted to limit
and adjust the movements of the escape-
wheel, substantially as and for the purposes
set forth.

3. In combination, a series of instruments
having: a revoluble-member provided with
ratchet and eseape-wheels, a slotted device
fortheaccommodation of said revoluble mem-
ber and responding to electrical impulses in
line and provided with pawls, whereof one
operates by a thrust and the other is provided
with a hook-shaped extremity and operates
by a pull to rotate said ratchet-wheel, pallets,
detents or anchors for limitin g and adjusting
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the movements of the escape-wheel, a line

circuit, electrical and mechanical devices act-
uated by a principal instrument and adapted
to synchronously operate all the primary in-
struments therewith, substantially as and for

the purposes set forth.
4. In combination, a series of instruments

having a revoluble-member provided with

ratchet and escape-wheels, a slotted bar for

the accommodation of said revoluble member,
and responding to electrical impulses in line
and provided with pawls, whereof one is pro-
vided with a hook-shaped extremity adapted
to operate by a pull and whereof the other is

adapted to operate by a thrust to rotate said |
ratchet-wheel, detents, pallets or anchors for |

limiting and adjusting the movement of the
escape-wheel, and a line circuit controlled by
a circuit breaker and closer actuated by a

principal instrument and adapted to syn-
chronously operate all the otherinstruments
looped or connected in cireuit therewith, sub-
stantially as and for the purposes set forth,
In testimony whereof we have hereunto set

our signatures in the presence of two sub- 23
seribing witnesses. | | C

JOB A. DAVIS. o
'ROBERT A. FOWDEN.

Witnesses: _.
- THOMAS M. SMITH,
- RicHARD C. MAXWELL.
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