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To wll whonmy it nmway concern:

Be it known that I, FRANK B. Co0K, a citi-
zen of the United States of America, and a
resident of Chicago, Cook county, Illinois,
have invented a certain new and useful Im-
provement in Klectromagnetic Apparatus, of
which the following is a specification.

My invention relates to certain improve-
ments in an electromagnetic apparatus whieh
1S especially adapted, although not execlu-
sively, for use in connection with telephone
apparatus, aud I shall therefore describe and
illustrate mwy invention in connection with
such apparatus. |

In the contral office of a telephone system
a switchboard is provided at and by which
operators establish connection between the
various circuits of the subscribers as and
when called upon by any subscriber desiring
to becoupled forconversation with some other
subscriber. Inordertoattract the attention

of the operator at the switehboard to the eir- |

cuit of any given subscriber, annunciators or
visual indicators are provided, one for ecach

‘subscriber’s cireuit,which are operated to dis-

play or give a signal by a current generated
at the subscriber’s station extending the call,
which current acting upon an electromagnet
of the annunciator operates it to display the
signal. it is desirable that the annunciator
or drop becapable of sensitive and invariable
operation by currents of minimum strength,
as the conditions which prevail in telephonic
systems tend to impair and reduce the
strength of the currents in generation and
when generated.

Theobject of myinvention is to provide an
erectromagnetic apparatus which shall be ca-
pable of sensitive action to invariably oper-
ate the annunciator by currents of a much
less strength than has been possible hereto-
tore. |

My invention has certain other objects in
view; anditconsistsin certain features,which
will be fully deseribed, and pointed out in
my claims, reference being now had to the ac-
companying drawings, in which—

Figure 1is a side elevation of my improved

annunciator. Ifig. 2isa central longitudinal
section. FKig. 3 is an enlarged central longi-

tudinal section of the central portion of the

| annunciator, showing the armature-lever and

armature away from the magnet-poles in a
posivion to be attracted thereby. Fig.4isan
exterior view of said central portion of the
annunciator, also enlarged. Tig. 5isa eross-
section on the line « ¢ of Fig. 2. Tig. 6is a
like view on the line 0 b of Fig. 2. Fig. 7 is
an exterior view of a modified form. T'ig. 8
is a central longitudinal section of tie same.

My invention broadly consists in an elec-

tromagnetic apparatus comprising substan-

tially in construction an inclosing magnetic
shell surrounding the electromagnet and
formed in two parts, together with an arma-
ture acted upon by the magnetic poles of said
shell, whereby the poles of the magnetic shell
are presented in such close proximity to the

armature as to obtain the maximum pull with

a minimum current.

My invention also consists in disposing the
armature in such relation to the pole or poles
of the electromagnet that said armature is
permitted to have a greater range of move-
ment and yet remain always within the field
of force of the magnet, whereby thearmature
18 invariably operated and permitted and
glven a wider or greater range of movement,
and this is accomplished by an operating-cur-
rent of less strength.

Ishallproceed todescribe myimprovements
in connection with the annunciator of a tele-
phone-exchange.

Inannunciators as now usually constructed
the one end of one pole of the electromagnet
acts upon a pivoted armature, which in turn
operates a pivoted latching-lever engaging a
pivoted shutter, whereby the armature when

attracted by one end or one pole of the mag-

net operates the lever torelease the shutter,
which then drops or fallsand in so doing in-
dicates or gives the signal to the operator.
The electromagnet A is disposed within the
tubularmagneticshell B,which latter is made
in two parts 1% and B3, each secured to the
enc of tne core A*of the electromagnet by
the screws A° and A% The armature D is
ring-shaped, surrounds the electromagnet A
and itsshell B, and is pivoted approximately
at the center D* to diamagnetic pivot-pieces
¢, d; the pivot-screws e e, Fig. 5, passing

| through diamagnetic pieces £ f on the arma-
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ture and entering said pivot-pieces.
means the armature is magnetically insulated
from the magneticshell Band virtually made
up of two parts or pieces isolated from each
other. The pivot-pieces d d are held by the
diamagnetic shield g. Angular-shaped pole-
pieces J and J? are secured on or formed, re-
spectively, with the parts B? and B of the
shell B on the upper and lower sides thereof,

and the poles of the magnet are therefore lo-

cated, respectively, above and below the pivot
D? of the armature D and presented to oppo-
site sides and vertical ends of said armature.
The end portion of each of the parts B* and

B3 of the magnetic shell in proximity to the

armature D are cut away, as shown more
clearly by the dotted lines of Fig. 3, to form
the pole-pieces K and K?, which are thus be-

neath or within the ring-armature D. By
reason of the weight of the latch-lever E the |
armature D tends to remain in a vertical po-

sition away from the pole-pieces J J? as

shown in Fig. 3. It will be observed, how- |
ever, that when in this position the armature

is at the same distance from the pole-pieces

K and K?, and therefore these poles exert a
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ture in one direction, and the pole - pieces

‘above said pivot exert a pull upon the upper

- Bythis | a p'ﬁll' upon the lower lever-arm of the arma-

lever-arm of said armature in an opposite di-

rection, the combined influence of the two
sets of pole-pieces resulting in the rotation of

70

the armature on its pivot and the lifting-of

the latching-lever.

In Figs. 7 and 3
which the pole-pieces J and J* are not em-
ployed, in which case it is not necessary to di-
vide the armature into two parts by the dia-
magnetic pieces f f, as is done with the form
previously described. It will be particularly
observed that by reason of this construction
the armature is always in close proximity to

the electromagnet-poles, and thereby a maxi-
mum pull is brought to bear upon the arma-

ture by the poles with a minimum current.
Again, as the electromagnet is surrounded by
a heavy metallic shell, should the coil burn

out under excess of current the shell would
protect the other portions of the apparatus

from injury by fire. _ o
Having thus described my invention, what

€ 2] I claim as new therein, and desire to secure by
pull immediately upon the armature D, the Letters Patent, is— B

1. In an electromagnetic apparatus, a two-
part armature approximately centrally piv-.
oted, an electromagnet and a plurality of pole-
pieces of said magnet arranged on eitherside

poles J and J?also supplementing and in-
creasing this pull. . The armature always:l
maintains the same slight relative distance

from the pole-pieces K and K*in all its as-
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sumed positions and notwithstanding the ar-
mature is given a wide range of movement it
is always immersed within the magnetic field
of the pole-pieces K K2 The armature as

ordinarily used at present is pivoted at its
‘upper or lower end in proximity to the mag-

net, and therefore a part of the energy of the
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the outer end portion of the armature in such

‘a construction is relatively distant or remote
from the pole of the magnet and cannot be

oiven a wide range of movement, as it would

then be brought without the field of force of

the magnet. |
- In my construction

ably centrally pivoted and a pole presented

above and below 8aid pivot and on either side

of the armature, certain of the pole-pieces
being arranged in such relation to the arma-
ture that it always remains at the same dis-

tance from said pole-pieces, and therefore al-

ways immersed in the field of force thereof
to be immediately acted upon thereby, the
other pole-pieces supplementing and exerting
an additional pulling force. The pole-pieces
initedly exert an influence which causes the.

armature to rotate on its pivot into the posi-

tion shown in Figs. 1 and 3, thereby lifting

the lever E to release the shutter H. |
It will also be observed that I obtain a

oreaterleverage in acting upon the armagture,

magnet is wasted in exerting a pull upon the
stationary pivot-point of the armature. Also

—-—'l-. _‘

I have shown a form in "
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of said armature and above and below the

shutter normally held by said lever. |
2. In an electromagnetic apparatus, a two-
part magnetic shell formed with pole-piecesat

its proximate ends, an electromagnet con-

nected therewith, and an armature the oppo-

site sides of which are acted upon by the poles
of said shell. R -

3. In an electromagnetic apparatus, a two-

its proximate ends, an electromagnet con-

nected therewith, and an armature mounted
on an axis located between the poles of said
two-part shell. | |
as shown in eonnection
“with the annunciator the armature is prefer-

4, In an electromagnetic apparatus, a two-
part magnetic shell, an eléctromagnet con-

‘pivot thereof, a latching-lever and a drop or
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“-part magnetic shell formed with pole-piecesat
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nected therewith, and an armature centrally

pivoted and positioned between the poles of

the shell. |

5. Inanelectric magnetic apparatus, a two-
part magnetic shell, an electromagnet con-
nected therewith and a centrally-pivoted ring-

‘shaped armature positioned between the poles

of the shell and surrounding the electromag-
net. | o - |
6. In an electromagnetic apparatus, a two-

‘part magnetic shell, an eélectromagnet con-
nected therewith and a centrally-pivoted ring-

shaped armature which surrounds the electro-
magnet and the pole-pieces of the shell where-

by said armature remains within the field of

force of said pole-pieces.

65 Decause the pole-pieces below the pivot exert | 7. In an electromagnetic apparatus, a mag-

s

120

125

130




695,539

netic shell formed in two parts each of which |

18 connected with the electromagnet and each
having a pole-piece and a two-part armature

together with supplemental pole-pieces on the
ends of the magnetic shell.

3. In an electromagnetic apparatus, a two-
part magnetic shell, an electromagnet con-

nected therewith and aring-shaped armature,
suitably piveted encireling said electromag-

1

s

net and positioned between the poles of the 10
shell.

Signed by me at Chicago, Cook county, I1li-
nois, this 26th day of August, 1899.

FRANK B. COOK.

Witnesses:
CHAS. C. BULKLEY,
L. W, BULKLEY.




	Drawings
	Front Page
	Specification
	Claims

