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To all whom it muay coneceri:

Beitknown that [L-JARrY HOWLETT Y OUNG,
a subject of the King of Great Britain, resid-
ing at 10 Inglis road, Colchester, 1n the county
of Essex, England, have invented new and
useful Improvements in Obtaining Oscillatory
or Reciprocatory Motion, of which the follow-
ing 1s a specification.

This invention relates to improvements 1n
obtaining oscillatory or reciprocatory mo-
tion—tor example, tor operating punkas or
other bodies requiring similar propulsion.

According to the invention I make use of
a pair or pairs of magnetic solenoids acted
upon and obtaining their power from the pas-
sage of an electric current which flows through
each or all of the said solenoids which actu-
ate a movable arm or the like so as to cause
it to oscillate or to transmit an oscillating or
reciprocatory motion, the said arm or the like
in its movement operating a contact device
which controls the flow of current to the so-

lenoids.
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30 which rests upon two knife-edge projections .

To enable the invention to be fully under-
stood, I will describe it by reference to the
accompanying drawings, in which—

Figure 1 is a sectional side elevation of a
device made according to the invention. Kig.
9 is a section on the line 2 2, Fig. 1. Fig. 3
is a diagrammatic view drawn to a smaller
seale and illustratine the connection ot the
olectric cirenits. Figs. 4 and 5 are a side and
end elevation, respectively, of a modilied con-
struction of the motor device; and Fig. 4" 1s
a similar view to Fig. 4, but showing the parts
in a different position. Figs. 6 and 7are two
side elevations illustrating further modifica-
tions.

Referring first to the arrangement 1llus-
trated in Figs. 1, 2, and 3, ¢ b are the two so-
lenoids, which are mounted on a frame or
support ¢ of any sunitable construction. ¢ 1s
the swinging arm, which is adapted to be os-
cillated by the solenoids, as hereinafter de-
seribed, and which may itself form the part
to be oscillated or reciprocated or may be 1n
connection with such part. To reduce fric-
tion as far as possible, the oscillating part o
is provided with a curved bearing-surtace ',

a—.

2* d*, fixed to the support or brackete. “Lhe
part  is provided with two arms ¢ ¢, which

carry at their outer ends rods or cores ¢ ¢,

the said cores ¢ extending into the solenoids «
and 4, as clearly shown in Fig. 1. One ter-
minal of each of the solenoids is connected to
the inflow-wire 7 from the source of current,
the other end of the coil # being connected to
the contact ¢ upon the bracket ¢ and the other
end of the coil & being connected to the con-
tact 4, also upon the said bracket. ¢" and 7’
are contacts which are connected together
by the wire + and to the inflow-wire 7 through
the resistance 7. (See Fig. 3.) /A /& are an-
oular swinging frames which are pivoted aft
17 1/ to the bracket or support ¢ and are con-
nected together by links 47, so that they are
caused to move together, as hereinafter de-
seribed.  Kach of them carriesa movable con-
tact 4%, which is in electrical connection with
the return-wire /. These pivoted frames 4 ave
adapted to be operated so asto move the mov-
able contact 47 alternately agalinst the contacts

gand g’ and 4 and 2/, respectively, through the

medium of the tappet-pieces ¢ ¢°, in connec-
tion with the cores ¢, as hereinafter described.
With this arrangement when the arm « is
swung over to oneside one of the swinging con-
tacts Z° is brought against the fixed contact /4,
(see Fig. 1,)so that current flows throngh the
wire £.solenoid 2, contact Z,contact 2" to the re-
turn-wire /. Therod or core ¢ is then drawn
into the solenoid 4, so that the arm  contin-
ues its swing beyond the central point and in
its movement upward brings the tappet
aoainst its frame /A, so asto shift the contacts
I 13 and eause current to flow through the
solenoid «, whereby on the arm ¢ dropping
by its own weight past the median plane 1618
raised by the said solenoid ¢ and the operation
begoins de n.0v0.

Where mere power 1s required, I advanta-

. geously connect the two solenoids ¢ and ) 1n se-

ries, as shown in Figs. 4and 5, and 1in this case
the oscillating movement is preferably effected
by the armature 7. of the same magnet, which
is drawn toward and allowed to move away
from the magnet when the latter is energized
and deénergized in the manner hereinafter
desceribed. The arm d is suspended from the
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bracket ¢, as shown, and the reciprocating |

armature s 1s attached to the said arm by

means of lateral connecting-links 7 7, the up- |

per ends of which move with the armature,
and so cause the lower end of the arm ¢/ to

a rod o, having mounted upon its upper end a

sliding contact-piece o', designed to be recip-
rocated up and down by collars ¢* ¢*, fixed to

the rod 0. When the said contact-piece ' is
In 1ts lowermost position, as shown in Kig. 5%,
1t makes contact with the spring contact-plece
» 1n connection with the windings of the mag-
nets « 4, and when in its uppermost posi tlon,
as shown in Fig. 4, it makes contact with the
spring contact-piece ¢ in connection with the
terminal ¢, connected to the return-wire. each
of the said contacts being maintained by the
pressure of the respective spring contact-piece
agalnst the contact-piece o until moved ap or
down by one of the collars 6*¢*. The contact
o' 1s itself in connection with the inflow-wiro,
With this arrangement it will been seen that
when the arm « is moved to its highest posi-
tion on one side of its center of osclllation, as
shown in Fig. 4, and is allowed to SWing in
the direction of the arrow by its own weloht
the rod'o will be moved down, and just before
the said arm « arrives at its lowest point the

collar ¢* will impinge against the upper side"

of the contact-piece ¢’ and move it out of con-
tact with the contact-spring ¢ and into con-
tact with the contact-spring ». as shown in
Fig. 5% thereby causing the current to flow

through the magnets « 5, which attract the

armature ., and consequently lift the arm ¢
after 1t passes the median plane, which it does
under the influence of momentum. Just be-
fore the arm « reaches its highest pointon the
opposite side of the center to that from which
1t started the collar o® will impinge against the
under side of the contact-piece ¢, thereby di-
verting the current.

The arrangement shown in Fig. 6 is simi-
lar to that described with reference to Figs.
4 and 5, with the exception that the carrent to
the magnets is controlled by a cam contact de-
vice 7, oscillated by the rod o, this rotating
cam cevice merely making and breaking the
circuit, but not diverting it through a shunt,
as1s the case with the arrangements described.

Fig. 7 illustrates a construction which is
similar to that described with reference to
Figs. 4and 35, the rod o in this case being con-
nected to two pivoted arms s s, which are
adapted when in their lowermost position, as
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shown, to make contact with one another, so

as to complete the cireuit through themselves
ancd the magnet.  When the vod s raised on

the armature being attracted. the two arms s
- s separate and strile two lixed contacts 7 ¢, in
oscillate. The armature s is provided with

which case the currentis diverted through the
resistance 7 and the shunt-line .

Having now particularly described and as--

certained the nature of my said invention and
1 what manner the same is to he performed,
I declare that what I claim is—- '

1. In adevice for obtaining oscillating and
reciprocating motion, the combination with a
pair of solenoids or magnets, of a swingine
or oscillating frame carrying the armatures of
the solenoidsor magnets and of means where-
by, on the said armatures being attracted by
the magnets, a complete magnetic circuit is
formed soas to provide a powerful attractive
pull upon the armatures at the moment of
contact with the magnets or solenoids, sub-
stantialiy as described.

2. The combination with a swinging arm,
of a vertically-movable armature, a maenet
for raising said armature, a link connecting
sald armature with said arm below the center
of oscillation of said armand acircuit-breaker
for the magnet-circuit operated by said arma-
ture, substantially as deseribed.

5. The combination with a swinging 21N,
of a pair of vertical solenoids, verticall y-moy-
able cores within said solenoids, connections

from sald cores tosaid arm, engaginge the arm

below 1ts point of suspension and a cireuit-
breaker for said solenoids operated by the ver-
tical movement of said cores, substantially as
described.

4. The combination with a swinging arm,
of a palr of vertical solenoids, verticall v-nioy-
able cores within said solenoids, connections
from sald cores to said arm, engaging the arm
below its point of suspension, an electric cur-
rent for said solenoids, provided with two
contacts, a vertically-reciprocating rod oper-
ated by said cores, a sliding contact - plece
loosely mounted on said rod, and adapted to
be forced into engagement with one or other
of sald contacts, and held in relation there-
with, and projecting devices on said rod, for
engaging and operating said sliding contact-
piece, substantially as desceribed.

| HARRY HOWLETT YOUNG.
Witnesses:

JonN K. BousrreL,
C. (. Reprerx.
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