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To all whom it may concern:

Be it known that I, CARLES L. CLARKE, a
citizen of the "(Tmted States, residing at Or-
ange, in the county of Iissex and State of New
Jersey, have invented certain new and useful
Impmvements in Devices for Coutwllmﬂ' the

NMovements of the Armatures of Electro- WI:;W--

nets, of w hmh the following is a speclﬁea-
tiom.

r

The mmntmn relates to the class of devices
emplwed for withdrawing armatures from the
poles of their electro-magnets, and for limit-
1ng the movements of the same.

Iu 18 usual to employ a retractile spring ex-
erting o tension in opposition to the magnet
tor withdrawing the armature-lever when the
electro-magnet is demagnetized.
sitates the employlnent of limiting-stops for
determining the excursion of the armature or
armature-lever. 1In certain classes of elee-

trical apparatus—such, for instance, as tele-

graphiec sounders—the stroke of the lever
agalnst these stops serves a useful purpose,
while in other classes of apparatus it is de-
sirable that the movements should be noise-
for instance, in instruments em-
ployed for controlling electme circuits and for
operating various 61e('t;l‘o-li'leehﬂl}ical devices.

The object of the invention is to provide

means for limiting the excursion of the arma-

tures and armature-levers in any class of elec-
tric apparatus, adjusting the retractile force
exerted upon the same, and at the same time
rendering their movements noiseless.,

The nwemmn consists, primarily, in ap-

plying to the armature or armature- lever of

an electro-magnet a device for limiting its
movement, capable of being extended a pre-
determined distance, and itself arresting the
further movement of the same. This limit-
ing device may be eithera toggle-joint, a flex-
ible wire or cord, a linked chain, or other
equivalent deviee. Thelimit of motmn 1S 0Dh-
taimmed when this device is straightened. The
retractile force may be secured either by ap-
plying a weight or spring to the toggle or
other Iimiting device and tending to bend

the same, or to the armature itself, or the

tendency to bend may be inherent in the de-
viee itself.  The movement of the lever away
from the electro-magnet may be determined
or controlled by a sumilar device.

This neces-

]

J

There are numerous applications of this in-

vention and various methods of executing it.

A sufficient number to clearly seb it forth will
be described in connection with the accompa-
nying drawings. |

In the dmwmﬂs Figure 1 18 an elevation

of an electro- mmgnet its armature and arma-

ture-lever, provided with a limiting device

1llustrating the fundamental feature of the in-
vention. Iig. 2 illustrates the method of lim-
iting the motion in both directions. Fig. 8
1lustrates an application of a retractile spring.
If1g. 4 illustrates the application of the in-

I‘lgs
b, 6, and 7 1llustmte various modifications.
Retferring to the figures, Krepresentsanelec-
tro-magnet, and ¢ 1ts armature. A lever, A,
pivoted at a point, «', carries the armature. A
toggle-joint, B, consisting of two links, " and

b, serves to limit the movement of the lever

toward the magnet. The link 5'1s pivoted at
one end to the Jever A at a point, ¢*. The re-
maining end of thelink is pivoted to the link
b’ The remaining end of the link §° is pivot-
ed to a pOSb or o‘rher suitable support, C, at a
point, ¢. A suaitable stop, D, which may be
cushioned, is provided in _this instince for
limiting the movement of the lever away from

the eleetm -magnet,

The weight of the links of the toggle-joint
and 1ts consequent tendency to bend down-
ward into the position shown in Fig. 1 may
in some instances be relied upon to withdraw
the lever from the magnet; or a weight, F,

may be suspended from one or othel of the _

links or from the joint.

Instead of a stop, D, for 11m1t11w the move-
ment of the lever fumy from the magnets, a
second toggle-joint, B similar to the joint B,
may be employed, as shown in FKig.2., The
latter is straightened when the lever moves
away from the magnet and bent when it moves
toward the magnet. Inthisinstance a weight,
E%, 1s shown as applied to the toggle-joint BB?,

but it is lighter than the weight F', so that the
latter serves to withdraw the ar nnt_me when
the electro-magnet is not vitalized.

A convenient form of construction isshown
in I'ig. 2, which consistsinutilizing the weight
as the connecting-link for the two lluLs b and
0*. Thelinks are provided with suitable hooks
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-vention to an apparatus for controlling cir-
~cults and for driving other apparatus.
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ab their ends, and the weights are constructed
with holes f, for receiving the same. In like

ga,nn'er the remaining ends of the links re-

—8pectively hook into the supports ¢ and C?

S
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~ shown in Fig. 1.
vantages In instances where it is desirable to
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and into the armature-lever. The supports
C" and C’are preferably adjustable in suitable
posts, ' and G* and any of the well-known
methods of adjustment may be applied to
them. ~

In Fig. 3 the general form shown in Fig. 2
is adopted, with theexception that the weights
are dispensed with anda retractile spring, H,
1S employed instead. This spring is here
shown as applied to the armature-lever, and
as bending to withdraw it from the electro-
magnets. 1t 1s equally applicable to the form
The spring has certain ad-

obtain a quick movement.

- In Fig. 4 there is shown, in addition to the
spring employed in the last instance, two ad-
ditional springs, H and H which are re-
spectively applied to the toggle-joints B’ and
B°. The weight of the links of the toggle-
joint and the consequent tendency for it to
bend downward into the position shown in
Fig. 1 may in some instances be relied upon
to withdraw the lever from the magnet; or a

' welght may be suspended from one or the

30

other of the links or from the joint. The
springs H' and H* serve in lieu of the weights
shown in Fig. 2 to bend the joints, and they

1ay, 1t 18 evident, be employed either with or
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withoutthe spring H applied to the armature-
lever. There is shown also in Fig. 4 an at-
tachment to the armature-lever for controlling

the connections of the electric ecireuits, con-

sisting of two contact-points, ¥’ and &*, earried
by the lever, and two contact springs or arms,
K’"and K* against which the points are re-
Spectively designed to impinge. When the
lever is away from the magnet, the poing &’ is
against the spring or arm K’, and presses it
away from its resting-stop m’. At the same
time the point £* is away from the spring K2
which then rests against its stop m%. When
the lever is toward its magnet, the point &* is
in contact with its spring K? and the point %/
separated from its spring K’. The lever A is
designed to be connected with one pole of a
battery, and the springs or arms K’ and K
with conductors respectively leading to any
desired forms of electrical apparatus and con-
nected back to the other pole of the battery.
It is evident that various other methods of
controlling eircuit-conneetions may -be adopt-
ed; but these need not here be described in
detail. | | -,_
There is also shown in Fig. 4 a pawl, %/, piv-
oted to the lever A and applied- to a toothed
wheel, N. 1t is designed that the to-and-fro
movements of the armature - lever shall ad-
vance the wheel N step by step in the usual
manner. It is evident that thisoperation will

be entirely noiseless, except for the movement
of the pawl upon the teeth of the wheel, and
practically this will be of no importance.

 $43,UUY

| Other forms of pawl-ahd-rabehet movements

are equally applicable.
In Fig. 5 there is shown, instead of a tog-

gle-joint, a tempered spring, B, which is

capable of being drawn out of a straight line
by a springor weight, F°, Thebending of the
spring B’ serves, in the same manner as the
bending of the toggle-joint B’, to withdraw the
armature. A toggle-joint, B, isshown in this
instance as applied to the spring B? for limit-
ing the backward movement of the lever A.
This 1s accomplished by connecting one end of

‘the link &' to the spring B? and the free end

of the link & with a support, C*,which is pref-
erably adjustable.
upon the oppositeside from the spring F°, and
1S bent when the spring B® is straightened,and
vice versa. The toggle joint B* may be used
in connection with the toggle-joint B, (shown
1a Figs. 1, 2, 3, and 4,) for limiting the back-
ward movement of the armature.

In Fig. 6 there is shown, in place of thetog-

gle-joint B*, a second spring, B’ similar to the

spring B’ for limiting the movement of the
armature-lever away from the electro-magnet.
This organization is similar in its operation to
that described with referenceto Fig. 2. Inthis
instance a weight, I, is shown as applied to
the spring B3°. The retractile force exerted by

‘this weight is made adjustable by rendering

its position upon the spring adjustable. Thus
by moving it away from the center of the
spring toward either end its effect will be
lessened. This method of adjustment is also
applicable to the toggle-joints. Instead of
employing a spring, F°,-or a weight for bend-

ed with an inherent tendency to bend, and
straightened by the pull of the electro-magnet.

Instead of tempered-steel springs B3* and B?

wire, flat-rolled metal, catgut, or cord which
will not stretch may be employed.

- In Fig. 7 a short piece of linked chain is
shown. This carries a weight, F', and oper-

ates In essentially the same manner as.de-

scribed with reference to the other forms.

I claim as my invention—

1. The combination, substantially as here-
inbefore set forth, of an electro-magnet, its
armature, a support, and a limiting device
consisting of a laterally-flexible mechanical

‘connection between said support and said ar-

mature, receiving a lateral flexure when the
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The toggle-jointisapplied
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ing the spring B’ the latter may be construct-
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arinature is in one position and approaching -

a straight line as the armature is moved into

the opposite position.

-

2. The combination, substantially as here- -

Inbefore set forth, of an electro-magnet, its ar-
mature,astationary snpport, and a mechanical
connection between said support and said ar-
mature for limiting the movement of the lat-
ter, sald connection having a lateral but not
a longitudinal flexibility.

3. The combination, substantially as here-
Inbefore set forth, of an electro-magnet, its ar-
mature, two fixed supports upon opposite
sides of said armature, two mechanical con-

125

130




343,008 - | | B

nections respectively connecting said supports | 8. The combmatlou substfmtmlly as here- _

with said armature, each having a lateral but
not a longitudinal flexibility, one of which
connections is bent when the other is Stlalé_,ht

inbefore set forth, of an electro-magnet, its ar-
mature and m*mwture lever, a S.ta_tlonfu y sup-

port, a laterally-flexible limiting device con-

5 ened, and vice versa. necting said support with said level, and a tog- 35
4. The combination, substantially as here- n]ejomt appliied to said device for hmltlng
Inbefore set forth, of AD electro-magnet, its ar- | the flexure of the same. |
mature and m'mature-lever, means forlimiting 9. The combination, subsmntmlly as here-

~the movement of said armature in one direc- | inbefore set forth, of an electro-magnet, its ar-

10 tiom, consisting of alaterally but notlongitudi- | mature and armature- lever, arigid support, a 40
Imlly flexible devwe, and means, subst: mtmlly mechanical connection between said support
such as described, for hmltmn the lateral | and lever of constant length, bnthfwmgftht-
flexure of said device. - eral flexibility, m]d%c}mmt contmlhnﬂ device

5. The combination, substmnbmll} as here- ; controlled by said lever.

15 111bef01e set forth, of (m electro-magnet, itsar- | 10. The combination, sul)stmtmlly as here- 45
nature, a rigid support, and a too gle Joint | inbefore set forth, of an electlo magnet, 1ts ar-
connecting said armature or itslever with Sdld mature and arm: 1tule lever, a rigid support, a
support. mechanical connection bet“ een smd support

6. The combination, Subsmntn]ly as lere- | and lever of constant length, but having a lat-
2c 1nbefore set forth, of an electro-magnet, its ar- | eral flexibility, and adj ustable devices teudmﬂ' 50

mature, a rigid support, a toegle-joint con-
necting said armature with sald support, and
means, substantially such as de.bCIIb(‘ﬂ for
bendmﬂ* said joint.

7. The combination, subst'mtml]y as here-
inbefore set forth, of fm electro-magnet, its ar-

mature and armature- lever, a rigid suppmt, 3!
toggle-joint connecting said lever with said
support, and means for adjusting the distance
between the support and lever.

to produce such lateral flexure.
In testimony whereof I have hereunto sub-

scribed my name this 19th day of Februaary,
A D. 1886.

CHARLES L. CLARKE.

Wzbnebse% |
Dant.. W. DDGI‘GOMB
CHARLES A. TERRY.
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