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UNITED STATES

"

' ROYAL E. HOUSE,

OF BINGHAMTON, NEW YORK.

IMPROVEMENT IN'ELECTRO-MAGNETS AND RELAYVS.

Specification formmn' part of Lettels Patent No. 180 100, dated July 25,1376 ; apphmtmn filed
June 17, 18370,

To all whom 1t may concern:

Be it known that I, ROYAL E. HOUSL of
Binghamton,in the coulm of Broome and State
of N ew York have invented certain new and
useful Improvement.s in Eleubro-WI&gnetq and
-Helices; and I do hereby declare the following
to be afull, clear,and exact description thereot

reference bemn had to the .accompanyiug
drawings, formm part.of this speecification,
in which—

Ifigurel, Sheet I, shows a transverse vertical
section of 2 receiving-magunet and a local mag-
netof a telegraph lme, electl ically connected to
each other and to a local battery, the latter be-
inginelevation. Fig.2,Sheetl,1sa trausverse
section of the receiving-magnet detached from
itslocal connections. F],f:, 3,5heet 11, 1s a simi-

lar section of the receiving-magunet t&ken in a

line at right angles to th.;ot of I‘lﬂ- 2. Ifig. 4,
Sheet 11, is a top plan view of the recelving-
magnet.
views of modifications in the. form: of the re-
ceiving-magnet, the covers in each case being
swung open ; and Ifig. 7, Sheet 1,18 a plcm
view Ot the local- m’wnet helm

Similar letters of reference in the drawings
denote the same parts.

My invention has for its object to improve
the construction and operation of helices and
electro - magnets for telegraphic purposes;
and to the&,e ends it consists, first, in an elee-
tro-magnet composed ot a helix, sott iron elec-
tro-magnetic poles, and oné or. more deflective
magnetized needles, which are arranged with
one sul(, of cach of their poles opposite one of
the soft-iron electro-magnetic poles, and 1n
good working distance therefrom, for the pur-
pose of increasing the power and Seuswwunebs
- of the electro- maguet |

It further consists 1 the combnmtlon of a

soft-iron cover with a helix and oune or.more
deflective magnetized needles, for the purpose
of still further increasing the power and sensi-
tiveness:-of the electro-magnedt. |

It further consists 1n thse LOHStI‘uGtIOIl of .a
]0{,.:11 maguet having a branched circuit from.

smgle battery, to act as .a reverser. for

changmg the polarity of the local maguet .

and thereby vibrating its deflective magnetic
needles. |

Figs. b and 6, Sheet 111, are pl.-;m'

' in sections of helical wire of such relative

length and thickness that when a current of
electricity is passed through the helix the con-
ducting resistance of each section shall nearly
or quite correspond to the relative amount of
of magnetic force which emanates from such
bebtlmlb and is made available at the axial

‘aperture of the helix, the object of this con-

struction being to produce a helix of helical
wire of 111(,1"6&59.(1 length without correspond-
ingly increasing 1its (,onduotmg -resistance.

It finally LOtlSlth in the construction and

combination of various parts, to be hereinatter
described.

In the awbmlmnymg drawings, O 1s the he-

'llx, composed of insulated copper wire wound

in successive layers around an axial aper-

ture of sufficient size to receive one or more

permanent magnet -needles, D. The inner
laver is wound against an axial wall, If, which

defines the size and form of the (,eutml aper-
ture, and serves as a base upon WhlGh the he-

hxlbbuﬂtup.
The wire of which the helix C is composed
is either of uniform size throughout its entire

length, or it is made.up of sections of wire,

W luoh %LCEIOIIS, when formed in a eontinuous

line, have their adjacent eunds united by.a
good metallic connection.

Kach one of these
be(,tlons is made of wire of equal thickness
throughout its length, but each consecutive

S(,L,tlou from one end 130 the other is made of

wire, which has as much. greater length and
thickness than the preoedmg section as 18 re-
quired, when wound into a helix, and a cur-

rent of electricity passes through it to cause
therelative proportionment of the conducting-

resistance of the electric current through each
|-section to correspond to the relative propor-

tionment of the magnetic force which ema-

nates {from such Se(,tlon, and is made availa-
ble within the axial aperture of the helix.

The conducting-resistance of .this helix 18
rated the same as thdf of the helix of the re-
ceiving magunet of the Morse telegraph, but

the dla,meter and length of the wire 1s to be

suitably increased when the soft-iron cover,
to be presently described, 18 ased with it.

It is well known that when a current of el
tricity is passed along an electrical conduct-r

It further GOﬂulStS in constructmﬂ a helix | a magnetic force emanates, the eth,bb of whu,h
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at any particular point deereases 1nversely
as the square of the distance of that point
from the conductor. This decrease of force
acts to a disadvantage in the construction of
a helix for a recelving - magnet, wherein the
means of mereasing such foree principally con-
Sists 11 nmltlplvmn the number of concentrie
layers of helical wire, while the employment
of the additional layers increases the sum of
the distances which intervene between the
several layers and the core, or central aper-
tures where the mag netlo toru_, 1s made availa-
ble.

In order to remedy this difficulty I meclose
the helix O closely within two grooved angu-
lar covers, B'° K, of soft 1ron, (shown 1 Kigs,
1, 2, 3, 5, and 0,) which are preferably hinged
together at one side, and provided with a
spring-catceh, f, or other fastening, upon the
opposite side, as shown 1n IFigs. 3 and 4.

The helix fills the space between the sec-
tions of the covers, and its outer and inner
ends I Ii1? respectively protrude through the
latter, as shown, being properly 1msulated
theretrom, to connect with the main tele-
graph-wire, or with mechaniswm or parts inter-
posed in such wire.

"The outer edges of the covers are fitted
shugly together, and their inner edges project
into the central aperture over the ends of the
permanent magunet - needles D, and forni the
magnetic poies of the covering. |

When a current of eleetricity i1s passed
through the helix, the magnetic force thereby
produced within the soft - metal covering will
be nearly or quite equal to the sum of the mag-
netie forces contiguous to the surfaces ot all
the layers or sections of which the helix is
composed—that 1s to say, without the mag-
netic covering there would be a decrease or
loss of maguetic force outward radially from
the center of. the helix, 7. e., inversely as the
square of the distance from the helix 5 but by
~employing such covering in (,oune(,tlon with
the helix, the magnetic forces of the two act
in unison at the central aperture to move the

needles.

- The projecting inner edoes of the magnetic
covering become the most highly p{)l"u"'med
and act in unison with the polarity of the he-
~lix 1 producing the magnetic power neces-
sary tor operating the magnetic needles, which
are arranged parallel to each other upon a
central cross-shatt, H, at such a distance apart
~as shall allow each needle to retain the full
amount of magnetism. The needles, which
are composed of steel, and are passed directly
through the cross-bar, to which they are held
DYy bbt SCrews 1, as SllOWI_] in Figs. 4, 7, and 8,
are proportioned i1 number and size to the
length of the telegraph-line with which the
helix 1s to be used. The shaft H may be sup-
ported between the covers of the helix in any

suitable manner that will allow it to oscillate

treely without trembling; but I prefer to
mount 1t upon short knife-edges J J secured

I shown in Figs. 3, 4, 5, and 6, and to provide

the under side of its ends with narrow grooves
to receive the knife-edges.

The oscillating needle-shaft is held down to
its bearings by pins K K, which are pointed
at both ellflb, and cu‘rlul by right-angular
frames L L rising from the upper cover‘ 19 at
opyosite points of its central aperturein aline
parallel with the shaft.
the pius enter conical sockets formed i the
upper side of the needle-shaft, and their up-
per points enter conical recesses formed 1u the

ends of short screws m m, which are inserted

in the upper arms of the upright frames L,
and serve to adjust the pressare of the pins
upon the needle-shaft. The lower arms of the
frames are made with holes for the passage of
the pins, which latter are prevented from fall-

ing out, when the upper cover I 1s swung

open, by collars » n formed or mounted upon
the pins above the lower arm, as shown in
Fig. 3. The lower points ot the pins rest
within their sockets in a plane with the knife-
edges J J, to prevent foo much lateral move-
mult of the pins when the needle-shaft is os-
cillated, and the holes in the lower arms of
the frames I.are enlarged to prevent the pins
from being eramped or bound during the os-
illations of the shaftt,

By this construction the friction between
the needle-shaft and holding devices is re-
duced to the minimum, whlle the shaft 1s
adapted to Dbe au,umtdy adjusted upon 1t8
bearings.

Wheu the helix C of the receiving-magnet
is not in use, or when a current of Lleutmuty
1S 110G passing through it, the metal covering
acquires polarity from the permanent maguet-
needles, and the relative arrangement of the
poles N S of the covering and needles is shown
in Kigs. 1 and 6.

Ecmh time a current of electricity 1s passed
through the helix, whlch induces less mag-
netic force in the (,ovu'mg than that produwd
by the magnetic force of the needles, then the
poles of the covering will remain lmchfmﬁed

-excepting that one- lmlf of those poles thh

lie on each side of a line drawn diametrically
through the helix and cover at right angles to
the needle&, as shown by dotted line z, ITig.
1, will have their magnetic intensity increﬂ,seda
while the other half will have their magnetic
intensity corresponadiugly decreased. Ifor ex-

ample, referring to Fig. 1, if the current pass-

ing in the proper direction through the helix

is not sufficient to disturb the equilibrium of

the needles, the left-hand upper N pole and
the right-hand lower o pole will have their
magnetic intensity increased, while the right-
hand upper S pole and the left-hand lower N
pole will have their intensity correspondingly
decreased.

This arrangement of polarity in the cover-
ing continues until a current of electricity 1s
passed throungh the helix, of sufficient quan-
tity and Intensity to clmnge the polarity of

to opposite points of the lowu’* cover I as | the covermg, so that all the N poles shall be

The lower poluts of

i
'
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- in one cover—say, the upper one—and all the

S poles in the other or lower cover, as shown
in Ifig. 2, or so that the magnetic .ll*tulblf}’ of
the upper right-hand S pole and the lower
left-hand N po]e (shown in Fig. 1) shall be en-
tirely overcome, and such poles: (,h{me,u] re-

spectively, to N and 8, as shown 1n -[‘w* 2.

In this change of polarity one siude of the
poles of each needle is opposite to one of the

poles in the cover—that is to say, one side of |

each needle is opposite the N pole 1n the w)-
per cover, for example, and the other side of
each needle 18 0]_}}_)0::)11:6 the S pole of the lower
cover.

This change in polarity causes the poles of

the magnetlzed needles to be attracted and
repelled each time a current of electricity of
the required quantity and intensity is passed
through the helix. Thus, a vibrating or oscil-
lating movement of the needles 1s _produced,
which Is made available for i_ndicatin’g re-
celved intelligence. |

In phce of the helix and its maguetlc cov- |

ering, above described, others may be em-

ploved of different form and construction, ac-

cording to the length of the electric- cirenit,

its wmluotmg powers, &c., but embmmng tht, |

SAMe lll‘lllbl]_)lbb of operation.

Ifig. 5 shows the helix and metal covering
made in oblong form, with the magnetic heo-
dles arranged parallel to the longest diae-
ter; and I‘w 6 shows a similar form, with a

larger number of needles placed pamlld to
the shortest axis of the helix and cover.

In some forms of the magnet the soft-iron
covering need not wholly-inclose the helix, but

~only so much thereof as is necessary to pro-

duce the above results. In certain cases a
soft-metal lining or hollow core may be placed
in the axial dperture of the helix with tlle
same effect.
An eleetro- m"lgm,tl(, local power 18 used to
excellent advantage with the electro-magnet
already described, in the following manner:

~In using the local electro-magnetic power, I
-employ two helices that form two branches of

a loeal circuit, which branches are alternately
broken and closed by the vibrations of the
magnetic needles in thé receiving-magnet.
One method ot forming these helices is to wind
the insulated wire 1111:0 a single helix, 1, Fig.

7, of sufficient size to be divided into two hel-
TLEb by making an electrical connection with

~its central coil or layer, as shown atl’, Fig. 7.

In all other respects the helices are LOIlthllbt |
ed the same as that of the magnet already de-
acubed, and are inclosed by a soft. iron covei-
ing in a similar maoner, through which cover-
ing the outer end w and the inner end 1 of the
helicul wire protrude, and from which they
are properly insulated.
net thus formed is supported inany conven-
ient manner and poutwnb for work.

The outer and inner ends of the helix T Are
cach connected by a wire, B, to a screw, I,

inserted in a cross-bar, G/, beoured to the up- |

percover of tlu,recewmn mfwuet TllebLI‘GWb

The local electro-mag- |

'131011 each time
magnet are oscillated.

are insulated from the bar by tubes H/, let
into the latter, and are each provided with
platinum points or anvils 1/, to receive.the 1m-
pact of corresponding hammers J/, attached
to the central magnetized needle of the re-
ceiving-magnet upon opposite sidesof its rock-
shaft. The wires E/ are held to the screws,
and the latter are locked at any point of ad-

justment within the cross-bar by means of

binding-nuts K, as shown in Figs. 1 and 2.
L/ is thelocal lmttu‘.} havingone of its poles
connected by a wire, M’ with the central layer
of thelocal helix, and its opposite pole con-
nected by a similar wire, N/, to the lower metal
cover E1° of the receiving-magnet. 1T'his con-
nection of the local battery forms one part of
two local circnits, and when a carrent of elec-
tricity upon the main line is passed through
the receiving-magnet to change the polarity
thereof and Obulla,te the magnetic needles D,

-as above described, then one or the other Set'

of platinum hammerh and anvils I’ J/ are
brought in contact. When fthis occurs the
positive curreit from the local battery passes
along the wire N’ to the lower metal cover of

the receiving - magnet, thence through its

knife-edges J J to the oscillating shaft H,
thence along the central needle to those ham-

mers I/ J/, which are in contact, from whence
16 passes alonn one or the other ot the screws
I and wires D" to the end % or w of the local
belix T, and finally leaves this helix through

-the oentml connection M/, and passes back 10

the battery. Fhus the connections-of the lo-
¢al battery form two branches of a local cir-
cuit, which are alternately brought into ac-
‘the needles of the. receiving-
When one branch of
the circuit is broken the other is instantly
closed, so that the magnetic needles of the lo-
cal mdﬂuet ‘when the polarity of such mag-
net 1s. (,,h.:l,nged by the local currents, will al-
ways make the same number of vibrations as
the needles of the receiving - magnet, and
thereby prevent auny (,onfusmu Or contoundmﬂ |
of the message-signals. |
The two hellt.,eb made Dby connecting the
central layer of the local helix with the Jocal
battery act as a reverser to change the polar-

ity of the local mnagnetf, and thereby vibrate

its magnetic needles, while the two sets of

“anvils atid hammers I’ J/ of the receiving-mag-

net form circuit-breakers to send the local .
currents alternately through one or the other

of the local branch circuits, and thereby cause
the two helices to do the work of a reverser.

Inorder to best apply a very feeble magnetic
force in the receiving-magnet for makmg and

‘breaking the local circuits, the sets of ‘anvils

andd hammerb I’ J’ are arranged between the '
poles of the magnet and the rock-shatt H of
the maguetized neetlleb._ The needles, there- -

| fore, on each side of the shaft form levers of

the second order, the shatt-being the fulerum

and the hammers the weight to be lifted.
‘The magnetic power of the receiving- mag

net is applied to the ends of the 1166(116-5 suffi- |

- .




4 . o 180,100

ciently far outside the line of the hammers to |
move the latter against their anvils with a
force equal to or g:,r'LaJter than such power ex-
erted at the poles of the magnet.

Having thus described my invention, what
I claim 15— f

1. An electro-magoet composed of a helix,
soft-iron electro-in: wmtm poles, and & deflect-
ive magnetized nceclle, which is arranged with
one side of each of its poles opposite to one of
‘the soft-iron electro-magnetic poles, sabstan-
tially as described, for the purpose specified.

2. The combination of a soft-iron cover with
a helix, and one or more deflective magnetized
needles, substantially as debulbed for the pur-
pose ql}uﬂﬁed

3. The inclosing-case for the helix, consist-
ing of two 0_'100\*6(1 annular covers, B I, of
softiron connected together by Suitable meaus,
substantially as desulbed for the purpo’se
specified. .

4. The soft-iron covers E' E of the mag-
net, having their inner edges projecting mto
the central aperture over the ends of the mag-
netized needles, to form the magnetic poles of
the covering, bubstcmtmlly s described.

5. The magnetized needles, mounted in-an

oscillating rock-shatt, arran ged diametrically
between the soft-iron covers of the magnet,
substantially as described.
6. The rock-shatt of the magnetlzed needles
held to its bearings in the covers ot the mag-
net by means of the pointed pins K, Slll)bt:lll- |
tially as described. |

7. The pointed pins K, supported upon the
covers of the magnet by means of the upright
frames L, substantially as described.

8. Tlle pointed piuns K, provided with col-
lars »# between the arms of the upright frames
I, to prevent the pins from falling out of the
frames when the upper half of the magnet-
cover 1S swung open, Subst‘mtlally_ as de-

“scribed. a i-

9, The pointed pins K, adapted for adjust-
ment to regulate their pressiire upon the‘nee-
dle-shaft, :aubsta,ntmlly as described.

10. ’I‘he combination of the platinum anvils
and hammers J/, with the magnet and its

I’,

“deflective needles, substantiall y as described.

11. The anvils and hammers of the magnet
arranged between the polesof the magnet “and
the rock-shaft of the needles, substantially as
described, for the purpose specified.

12. The helix of a local magnet divided into
two parts by an electrical wnneutlon with 1ts
central layeror coil, substantially as deseribed,
for the purposes specified.

13. A local magnet formed by the combi-
nation of a soft-iron cover with a divided helix
and deflective magnetized needles, substan-
tially as described. |

14. The combination of a bmnched local eir-
cuif, and a single battery, with a receiving-
magnet having two sets of hammers and an-
vils, bllbbt:—llltl:tlly as debulbed for the pur-

poses specified.

15. The combination of the local magnet,
the branched local ecireuits, and a single bat-
tery, with a receiving-magnet and its two sets
of hammers and anvils, substantially as de-
seribed, for the purpose specified.

16. A helix constructed in seetions of heli-
cal wire of such reiative length and thickness
that when a current of electricity 1s passed

thmu oh the helix the conducting-resistance of

each bbbtlﬂﬂ shall nearly or (]llltb correspond

to the relative amount of magunetic force which

emanates fromsuch sections, “andis-made avail-

‘able at the axial aperture of the helix, sub-
stantially as du:(,rlbed for the purpose speci-

fied.

ROYAL E. HOUSE.

Witnesses: o
MARY L. FORBES,
- . A. DURKEE.
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