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To all whom ¢ may conceri:
Beit known that I, JaAMEs L. CuTL:

LR, a ¢itl-

~zen of the United States, and a resident of Gin-
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cinnati, in the county of Hamilton and State
of 01110 have invented certain new and useful

Improvements in Telegraph Instrumentsand’

the Like, of which the following is a specifi-
cation.

This invention relates to certain improve-

‘ments in magnetic telegraph instruments and

the like, and has for its object to provide an
instrument of a simple and inexpensive char-
acter, which shall be strong and durable and
wherein the electromagnetic devices are so
constructed and arranged as to permit of op-
erating the instrument with a minimum of
eleetromotwe force,sothataneconomyin cur-
rent is permltted

Theinvention is also intended to reduce the
self-induction of the magnet to a minimum,
and therefore to produce in less time a con-
stant or more rapid and lighter acting instru-
ment than those ﬂenelally in use, and also to
male 1t practicable to use instru ments of less
resistance, thus giving more working margin,
and consequently bettering the service, es-
pecially in heavy or stormy weather, and also
requiring but little adjustment under vary-
ing atmospheric conditions.

The Invention consists in certain novel fea-
tures of- the construction, combination, and
arrangement of the various parts of the im-
pr oved instrument whereby important advan-
tages are obtained and the device is simpli-
ﬁed , cheapened, and otherwise better adapted

for use, all as will be hereinafter fully set
forth.

In order that my invention may be the

better understood, I have shown in the ac-
companying drawings a telegraph relay or re-
ceiver embodying my improvements, of which
drawings—

I‘wure lis a side elevatmn Fig. 21s a plan
view. Ifig. 3is a plan view of the armature,
showing the construction..

In the drawings, 1 indicates a base, usually
made of wood and iron and carrying binding-
serews 2 2 and 24 24, from which lead wires to
the ends of the coil and also to the armature-

lever and frame in the usual manner, and, be-
ing well known, need not be herein more defi-
nitely desecribed.

dindicates a frame,of brass

l

or olher suitable material, usually termed in
description of relays as the ‘“spectacles,” but
here, on account.of variation in shape shown
i1 the drawings, we may termit a ““monocle.”
This monocle carries near its top a slotted
piece 4, through which project the armature-
lever and the usual limiting and contact
screws & and 5*.  The base 1 also carries the
usual adjusting devices for the armature-le-
ver and also a post 6 at the rear part and the
usual adjusting devices for carrying the mag-
net and moving it toward or from the arma-
ture and need not be more fully described.
The post 6 supports the electromagnet,
which comprises a core 7, on which is wound a
magnet-coil 8. Atoneend of core7isa trans-

verse barof softiron 9, attached thereto by a

screw 10, made of brass or other diamagnetic
material and separated from the core by
means of a thin paper or other means, so as to
produce an air gap.or space between the core
7 and-bar 9; hereinafter more fully described.

The bar 9 hasits extremities 11 and 12 bent
at right angles and on opposite sides of the
coll 8,substantially in line therewith and hav-
1Ing its ends in line with the end of the core.

The armature-lever 13 is of the usual con-

struction and has attached to 1t, by means of
a serew or cotherwise, an armature 14, com-
prised of a thin piece of brass 15 or other dia-
magnetic material of such length and width
as to cover the rectangular space embraced
from ontside tooutside of barends 1l and 12.
T'his brass piece 15 earries the soft-iron parts
16, 16*, and 16° of the armature, which are
riveted to the brass plate 15 and separated
from each other by & narrow air gap or space,
as shown 1n Ifig. 3, the purpose therefor be-
ing hereinafter described. 'The lever 13, car-
rying the armatuare, is pivoted in the usual
mannerand, being adjusted and controlled by
the usual screws and springs as those 1n uni-
versal use, need not be more specifically de-
seribed.

In operation the improved relay is adjusted
and controlled practically the same as those
now in use, and I have not deemed it neces-
sary to gointo detall; butthere are some very
essential points in its construction that 1 will
now state.

The extremities 11 and 12 of the voke 0 are
practically a continuance of the core 7, and
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both 11 and 12 are of the same polarity and
consequently of opposite polarity to the free
end of core 7. As the opposite ends of yoke
0 traverse both sides of the ¢oil 8 they must

necessarily be magnetized by the electromo-

tive force of the coll, and as core 7 1s also
magnetized by the same current it follows
that a very powerful magnet 1s the result.
If the bar or yoke 9 were closely attached to
core 7 by a soft-iron screw and an armature
consisting of a single piece of soft iron were
used, 1t would probably make one of the
strongest magnets known, but would have so
much self-induection that it would be slow-act-

ing, and thus objectionable for relay pur- |

poses. In order to destroy this self-induc-
tion, 1 attach the yoke 9 to core 7 by means
of a brass serew and separate core and yoke
by an air-space, so that there 1s no direct
magnetic contact.
the armature, renders the magnetic cireuit
very imperfect, and consequently reduces the
self - iInduction to a minimum.
gaps, owing to the resistance in the magnetic
circult while destroying the seli-induection,
willalso destroy a relative amountof the mag-
netism; but as these two forces are directly
opposite nothing is practically lost, while we
cain the building upof a rapid magnetization,
and thereby gquick action. It is also known
that a less current will more effectually mag-
netize and work a non-self-inductive magnet
than a strong current will a magnet having
strong self-inductive properties.

Another advantage claimed in this inven-
tion is that owing to the shape or plan of the
magnet and the air-gaps it 1s far less sus-
ceptible to change of current brought about
by atmospheric conditions,and therefore more
constantinaction,consequentlyrequiring but
little adjusting and being both light and rapid
1t 1s also claimed that the im-
proved relay can be constructed with much
less resistance in its coil, and will thus allow
a Tar greater working margin for use in heavy
weather. |

Irom the above description 1t will be seen
that the instrument constructed according to
my 1nvention is of a simple and 1nexpensive
nature andisespecially well adapted for teleg-
raphy and like purposes, and 1t will also be
obvious that the device is capable of consid-
erable change without material departure
from the principles and spirit of the Inven-
tion, and for this reason I do not wish to be
understood as limiting myself to the precise
form and arrangement of the several parts
herein set forth.

Having thus described my invention, I
claim—

1. In arelay or the like, a magnet compris-
ing a core with a coil wound thereon, in com-
bination with a soft-iron bar bent as described
and attached to one end of the core by means
of a brass or other diamagnetic metal screw
and magnetically separated from the core by

This, with the air-gap in

These air-

¥

&

a thin paper or other diamagnetic material
placed between said barand the core, together
with an armature pivoted as described, all

substantially as set forth and deseribed.

2. Inatelegraphinstrument, a magnet com-
posed of a coil, core and bent bar arranged as
set forth and described, in combination with
an armature of iron cut in two or more pleces
and riveted to a brass or other diamagnetic
back piece, substantially as described.

5. In a relay or the like, a magnet having
the bent bar attached to the core by means of
a brass or other diamagnetic serew, in combi-
nation with an armature composed of iron
and brass having the iron divided into three

parts with air-spaces between said parts, with

lever pivoted as described.

4, In arelayorthe like, the combination of
a magunet having 1ts core connected to a yoke
or iron bar by means of a diamagnetic screw
and separated from said yoke by a diamag-
netic substance or air-space, substantially as
described.

5. In atelegraph-relay gr the like, a magnet
comprising a core, a ¢oll wound thereon and
a soft-iron bar connected at 1ts central part
to one end of the core by a diamagnetic con-
nector, and having direct magnetic contact
with the core broken by means of an air-gap,
and having 1ts ends bent to form arms trav-
ersing opposite sides of the coil with their
extremities in line with the free end of the
core, in combination with an armature carried
by a lever pivoted in the usual manner, and
arranged to move in line with the arms and
core, the monocle-frame, stops carried by said
frame to limit the movement of the armature
and a retractile spring and means for adjust-
ing the relay, substantially as described.

0. Ina telegraph-relayor the like, a magnet
comprising a core, a coil wound thereon and
a soft-iron bar connected at 1ts central part
to one end of the core by a diamagnetic con-
nector, and having direct magnetic contact
with the core broken by means of an air-gap,
and having its ends bent to form arms trav-
ersing opposite sides of the coll with their
extremities in line with the free end of the
core,incombination with an armature consist-
ing of brassand iron having the iron divided
in three pieces with air-gaps between and car-
ried by a lever, pivoted in the usual manner,

~and arranged to move in line with the arms

and core, the monocle-frame, stops carried by
said frame to limit the movement of the ar-
mature and a retractile spring and means
for adjusting the relay substantially as de-
scribed.

Signed at New York, in the county of New
York and State of New York, this 3d day of
April, A. D. 1899. |

JAMES L. CUTLER.

Witnesses:
ATLBERT SCHIFFERS,
OTTO V. SCBIFFERS,
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