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~ UNTTED STATES

PaTeENT OFFICE.

ROYAL E. HOUSE, OF BINGHAMTON, NEW YORK.

IMPROVEMENT IN ELECTRO-PHONETIC TELEGRAPHS.

Specification forming part of Letters Patent No. 48,408, dated June 27, 1865.

To all whon it may concern : .

Beitknownthatl, RovAL B.House,of Bing-
hamton, New York, have invented certain new
and usefal Improvementsin Electro-Telegraph-
ic Apparatis; and I do hereby declare that the
following, taken in connection with the draw-
ings, is a full, clear, and exact description
thereof. .

In the drawings, which are oun three sheets,
Tigure 1 represents a line of insulated electric
conductors connected with apparatus for mak-
ing signals according to the principles of my
invention, and exhibiting one method of using
my invention practically. TFig. 2 represents a
telegraphic desk and its appendages con-
structed according to the principles of my in-
vention. Tig. 3. is an elévation on a.scale of
one-half of the electrical adjuster and helix-
testet and their accessories. Fig. 4 is an ele-
vation of a needle and adjacent parts, full size.

‘Figs. 5 and T.are an elevation and plan of the
index and dial of the torsion apparatus, and of

the contrivances for moving it and the electri-
cal adjuster. Fig. 6 is an end view of a helix
and case, with the end of the case and insulat-
ing-glassremoved. Fig. §is'a section through
a helix and case and through 4 sounding ap-
paratus on the red line of Fig. 2. Fig.94sa
section of part of a Lelix, taken on the line of
its axis; and Fig. 10 exhibits fwo views of a
needle and knife-edge. . :

_ The feature of my present invention may be
divided into five heads or grand divisions, and
are, first, a new method of employing an elec-
tric current, passing along what is generally
termed a “line,” for the purpose. of making
signals, such method consisting in connecting
the helices of a telegraphic signalizer or re-
corder with the main line by means of branch
conducting-wires, in combination with electric
adjusters, whereby a portion of -the electric
current may be passed diréctly along the line
without entering the helix, and the remainder
may be passed throngh the helix, the portion
passing in either direction being adjustable ac-

‘cording to the will of the operator, this part of

the invention being applicable to all eléctric
signalizers whose signals are produced by mo-

* tion of the parts; second, a new telegraplie,

signalizer, in my opinion capable of being op-
erated with inore feeble currents than_ those
heretofore known, parts of which may be used

* in connection with otber descriptions of sig-

nalizers; third, a combination of an apparatus
forindicating the comparative force of a spring
with the reacting-spriug of a telégraphic sig-
nalizer whose signals are produced by motion,
whereby a comparison may be made between
the amounts of leakage existing at any one
station at different times, and which cdmbina-
tion, when used at several stations, will indi-
cate between what stations any excessive leak-
age is taking place; fourth, a combination of.
helices of different size at various stations
along the same line, said helices being propor-
tioned according to a law hereinafter set forth,
whereby greater certainty in signalizing is at-

tained, especially in bad weather, than when

helices of the same size or helices varying
only accidentally in size are employed at dif-
ferent stations on the same line; fifth, a com-
bination of an electric adjuster and scale with
‘the helix of a telegraphic signalizer, whereby
the condition of the helix and. batteries may
be tested by the operator.

By “telegraphicsignalizer” I mean apparatus
which makes sounds or marks, or both, by a
motion of some of its parts, or gives signals by
the varying position of a needle when electric
currents passing: through the apparatus are
broken and closed or changed in direction. By
“line” I mean a line of conductors eapable of
conveying an eleétric current snch as is usu-
ally employed  for telegraphic purposes from

-one telegraphie station toanother. By *leak-

age” I mean thatloss of current which is owing
to imperfect insulation of a line, and whieh-is
usually in greatest extent in wet weather in
linessupported on poles,and constantor nearly
so in snbmarine cables; and Ly “electricad-
juster” I mean a contrivance by means of
which the amount of current due tothe action
of a'battery of a certain size can be controlled
in its passage along aline—that is to say; that
the whole amount of the current due to the
action of the battery may be permitted to pass
or ouly such portion thereof as may be expedi-

_ent, suchadjusters being instruments inserted

in the line which will conduct greater or less

“amounts of. clectricity. in consequence of a

variation of the position or condition-of their
parts; and I wish it distinctly understood that
the fact that greater force or power of react- -
ing-springs in telegraphic signalizers-is re-
quired (other things being equal) when the
leakages are great is well known to me, and
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also the fact that a eurrent of alectricity pass- |

ing along a line and through helices will exert
a less power in each and every helix when the
number of helices on the same line are in-

creased, and that this fact is specially evident-

when the helices are large or composed of fine
wire, or have both these features.. . .- ..«

I am also aware of the fact-that the capacity
of a line to pass quantities of electric ecurrent
depends upon the size of the wire, (other things
being equal,) and that the leakage of the line,
which is constantly varying in wet windy
weather, is almost entirely independent of the
amount of current passing through it when the
line is worked by the usnal batteries. . The
amount of current which can be. passed along
a line which does not include: helices in the

circuit, or which has.few or no helices making.

partof the line, is therefore greater than that
which can be passed over one which has heli-
ces or many helices in the eircuit, A greater
proportion of the whole current may therefore,
. be broken and closed at any one.station and

effectiveness in signalizing secured when the
line is freed from helices or many of thehelices,’
or when the whole current is not forced to pass:

through the various station-helices, but is per-
mitted to pass almost entirely along the line.

I am also aware of the fact that calls can be
made to the various stations with certainty
_when effective signalizing of messages is diffi-
cult or impossible,. R

My invention, based partly on a knowledge
of these facts, has for its main ohjects, first,
the snecessful working of telegraphs in bad

weather, or whenleakage is excessive from any’

cause, or when feeble currents only can be sent
through a line ; second, the saving of ‘expense,
as it permits the use in good or ordinary lines
of comparatively feeble batteries 5 andy third,
thefacilitating the workingoflines by enabling
superintendents or operators to determine be-
tween what station excessive leakage is taking
place or when helices are defective or batteries
areinbadorder. Attentiontothese definitions
and assertions will materially aid in under-
standing this description, which I will com-
mence by describing my new telegraphic sig-
nalizer, in which the signals are produced by a

. vibrating needle striking against a sounding
apparatus, and I will describe, first, the helix

and its accessories; second, thenéedle and the
means of supporting it; and, third, the sound-
1ng apparatus. .

The helix is best shown in Figs. § and 8,and
is what Lcall a “compound?” helix, made up of
sections, each placed adjacent to the other,and
each seetion composed of two members.  The
sections are wound separately.. An end of in-
sulated helix-wire is secured upon a mandrel,

by preference of oval cross-section, and the

- mandrelis then revolved, the wire being wound
layer over layer between collars, and the outer

-end being left protruding, the winding being.
Yoy

commenced .at af 2° 2° and ‘ending at

‘When one membér is wound one of the collars
is slipped off and a plate of glass or other

‘inrob’ér:insh'lﬁti'ng material, with a hole it it of

about the same shape and size.as the périphery
of the mandrel, is slipped on the mandrel over
the end of wire and bearing against the com-
pleted member. - Another end of wire is then
attached, so as to form an electric counection

“to the first.end spoken-.of,:and the mandrel is

revolved in the opposite direction, the wire be-
ing wound layer upon layer till this second
member is completed. The protruding end of
the last-formed wember is then the whole

length of the section, measuring along its axis

distant from the protruding.end of the first-
formed member.  Each member is secured
while being formed by threads tied over. the
layers, as at 2° 4%, Fig. 9, and when the section
is completed it may have a hoop of leather, in-
dia-rnbber, &c., Q, sewed or fastened around it.
I prefer to make the mandrel in sections,
like a hat-block, so that it may be removed in
pieces when a section is completed; and Lpre-
fer to make the sections of varying diameter, -
as represented in the drawihgs, as I have dis-
covered in the course of a multitude of experi-
‘ments on helices nsed for the purpose of de.

Hecting needles that the same amount of wire

is more effective when wound into a helix whose -
diameter decreases toward the ends,and this is.
true as well in helices of the usnal construction
as in those madeé up of sections on my plan.
 The glass plates between the members are
represented at O O aud the meinbers at N N,

When :a’sufficient number of sections are
formed they are tobe placed in.a wooden case
fitted inside with blocksorprojections soformed
as to hold all the sections with their axial lines

.coincident. After one section is placed in po-

sition a plate of glass or other propeér insulat-
ing material, P, with an aperture like that
through thesections, is placedagainstit. The
next section is then placed, then another plats
P, and so-on until the helix is built up. The
protrudingendsof each section are to be passed
through the case and attached by soldering to-
the protruding ends of the next section on

-each gide, and the outside protruding ends of

the two end sections are those which are to be
connected to the line.

In placing the sections next to each other
care must be taken tolocate themin such wise
that a current of électricity passing along the-
wire from one end of the whole helix to the

‘other end shall throughout its course revolve

around the axis of the helix in the same diree-
tion. -~ s
- TI'prefer to make the sections of varying di-

-ameter,but they may be of equal diameter; and
. I prefer to wind the two adjacent members of

the two middle gections with a larger ‘axial
aperture than the others, so0 as to give room
for the needle ; but the apertures through the
sections may be all of egual or of varying size.

A helix made up of sections isnot new, and

.thedistinguishing novel characteristics of mine
‘are, first, that the sections are'made of mem-

bers, éach connected to the other on the layer
of wire nearest the axis; second, that such
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members have insulating-plates interposed be-,
tween them; third, that the sections, each com-
posed of two meémbers, are packed up with in-
1 sulating-platesinterposed; fourth, thatthesec-

tions are connected to their neighbors by the

outside layers of each; and; fifth, the shape.of

the helix dlmlmshmg in e.\terlor diameter to- .

ward its ends.

Iprefertomake thehelixand helix-casein two
parts,sothatone mayberemoved frown the other
to get at'the needle, by preference attaching the
two parts of the case by a hinge. The outside
connecting-wires of the middle sections are to

be made long enough.to admit of the removal-

of one part of the helix from the other, and one
pazt of the case M is to be attached to a post,
pillar, or other proper support. Iintend some-

times fo use a helix composed of a amgle sec--

tion and two meémbers only.

Theneedlew may beofany usnal orpropercon-
struction. I prefer tomake itaboutthreeinches
longand of thirty-four grains troy in weight,

-of equal diameter throughout except at the

ends, which are conical, of cast-steel wire, and |.

with asa great alifting m'zgnetlc power as pos-
siblet Iprefer tosuspend the needle by torsion-
wires, hairsor threads, or fibers d d, (No. 34 wire,
iron or brass, about six feet long, serves a good
purpose,) forked at one end, and with the forks
secured tocollarsof dem agnetlo metal, through
which the needle can be slipped. ’I‘he torsion-
wire extends both above and below the needle
through propér apertures in the box and he-
~}ix. The upper end is secured to a cog-wheel
(see Fig. 2) and the lower end to a weight pass-
ing throngh the axis of a cog-wheel'and forced
to revolve with itby pins attached to thre weight

and the wheel, the connection being such that.

the weight may rise and fall as it revolves, 50
as to compensate for the varying length of the
wire when more or less twisted. By turning
these wheels, which are mounted upon mova:
ble supports, so as to bring-tlie wire, and con-

. sequently the needle, to its proper position in |

the helix, either or both ends of the torsion-
wire may be twisted or untwisted, and I call
-a torsion - wire so supported that it may be
twisted and untwisted an “adjustable torsion
suspensory apparatus.”
¢+ Any proper means for supporting and twist-
mg the torsion-wire may be employed ; but I
. - prefer cogs, and.also prefer to engage the cogs
by means of intermediate gearing with other
cogs mountedon a shaft, #, and to connect this
latter shaft by means of miter-gearing with-a
_ shaft, y, Figs. 2 and 7, and to connect the lat-
" ter shaft by gearing (cogs z and w, Fig. 7) with
" a shaft, u, Fig. 7,.-which has attached to its end
an index and crank hand, g, Figs. 2, 5, and 7,
- working in front of a dial, ». The purpose ot

the whole arrangement is o twist both ends of
the torsion-wire at once, thus adjusting the tor--
sion, and to register the amount of torsion, and
consequently of reaeting foree, the gearing be-
ing such that the index-hand makes one turn
for each turn of the tcrsion-wires.

Upon the shaft v is secured a tape-line, 2,

which rolls up and uurolls as the shaft re-
volves. This line is graduated, and inspection
of the amount or length unrolled will show
the amount of turns given to the torsion-wire,
while inspeetion of the index-hand will show
the parts of a turn. Other arrangements of
gearing, or bands aund pulleys, and other reg-
istering apparatus, may be substitited for
those shown -and described, so long as both
wires can be twisted and the amount of tor-
sion or twist determined by inspection.
Theextension of the torsion-wire both above
and below the needle is important in prevent-

‘ing tremulous motion, and this motion may be

further prevented by causing a-knifé-edge, &/,
Fig. 10, to bear lightly a.gamst, the center ot
the needle This edge may be supported by
a demagnetic or non-conducting support from
the helix or the helix-case, or the bell or gong
upon the rod S% I prefer to attach the rod
to the gong, as I find by actual trial that the
sound of the clicking of the needle is thereby
intensified.

Outside of the helix is, secured .a gong or
bell, T. To this bell are Secured the limiters
and sounders S S, made of demagnetic metal,
which pass throuvh the aperture of the helxx

‘without touchmor the helix, and serve the dou-*

ble purpose of hmltmg the motlon of the nee-
dle, which strikes against their ends as it vi-
brates, and transferring the shock of the nee-

‘dle-against them to the bell; and by refer-

ence to Fig. 8 it will be pelcelved that these
limiters lie both on one side of the needle,
while the knife-edge (which is supported in an
eye'in the support &, through which the nee-
dle passes) is on the other side. The needle,
as it oscillates, therefore strikes with one side
against a limiter, while its other side rests
against the knife-edge. This arrangement
prevents tremulous motion of the needle.
The bell I preferto make spherical or para-
bolig, and with one or more apertures init, as
experiments prove that the sound is intensified
when they are used. This bell is made of

_metal, hard, thin, and sonerous, or of other

proper matenal and has soldered to it & con-
centrating-cone of sheet-brass or other proper
material, V, open at the apex K, where the
ear is to "be placed and I have found that the
effect is .better when this-cone is surrounded
by an outer cone, W, attached to the belix-

.case or other proper suppm t;and that the best

way of sapporting the whole sounding appa-

.ratus is to attach the outer cone to the case,

the inner.cone to the outer one by wires or
metal rods at the apex of both, and the bell
and limiters to the base of the inuner cone or
concentrator, V, all as shown in Fig. 8.

-Itis in practlce sometimes desirable to pre-
vent too long a continuance of the vibrations
of the bell, and I have tied thread from the
ends of the limiters to the case of the helix in-

| such wise as to prevent sidewise vibrations of

the limiters, and bave made small cushions of

chamois-skin or cloth to bear against the bell

with good effect. in limiting the continuance of
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vibrations. When carrentsof electricity pass-
ing through the helix are broken and closed
or changed in: direction: the needle will vi-
brate and strike against the limiters, with a
sound perfectly audible to the ear.of the oper-
-ator placed at the apex of the cones, and by
- means of such sounds messages may be com-

municated as in the present way of nsing what.

is commonly called the ¢ Morse telegraphic sig-
nalizer” or ¢ Morse instrument.”

When signalizers like the one described or
like those now in use are placed in a line con-
nected thereto, either on the plan now used or
ou my new plan, presently to be deseribed, the
power or force of thereacting-spring or torsion-
wire must be increased as the leakages in-
crease,and in my signalizer the torsion of the
wire causes the needle to react as the spring
causes the armature to reactinsignalizers now
‘in use. I mean, therefore, to conibine a reg-
istering apparatus substantially such as is de-
scribed hereinbefore, not only with my new sig-

“nalizer, but withi those now in use, whereby the
proportionate force of the reacting-spring or
torsion may be known at all times, the combi-
nation in the one case being really the same
as in the other. If theindications of the regis-
ters of the reacting force on the various sig:
nalizers of a line be compared when a line is
working well and the indications noted, then
a comparison of the indications when there is
excessive leakage will show between what
stations the leakage is excessive, as the regis-
ters at each end of the -section of line where
leakage is excessive will indicate greater dif-

ferences than they would if the leakage in such

‘sections bore only its proper proportion to the
- leakage of the whole line. A superintendent

can therefore, by the use of these registers, di-
. rect what part or section of a whole line needs

examination and putting in order.

My new plan of connecting my new helicesand
signalizers or other signalizers or helices with
a line is best'shown in Figs. 1 aid 3. By ref-

- erences to these it will be perceived that the
main-line A A A extends to a commutator or
‘key, D, at each station, which is the key that

is operated to send messages. This key D is:
located in the main line at a point between the

next station and the point of attachment of
“'the branch wire to that line, so that the cur-
rents passing through both the main and the
branch lines may be broken by it. . ‘The main
line exténds from the key D to an electrical
adjuster, F, thence to the next station, and it
will beperceived that the halices are connected:

to the inain line by branch wires A’ A/, each

but in electrical connection with the main line,
on opposite sides of the adjuster; hence, if
the adjusters were non-conductors, the whole
electriccurrent would pass through the helices,
as is now the practice ; bat, in accordance with
assertions heretofore made, I find it highly
desirabloe that only so much of the whole cur-
_rent should pass through the helices as isnee-
essary to give indications. I therefore inter-
. pose adjusters between the endsof the line at

‘them in that position, ¢

eaeh station,and by their use permit the whole
currént to pass along the main line, excepting
only such an amount thereof asis necessary to
cause the helix either to make a magnet or de-
flect. a needle, which amount flows along the
branch lines' A’ A, ‘ N )

. 'The electric adjuster which I prefer to use
is best exhibited in Fig.:3. It cousistsof two
tubes of glass, a’ %, with their upper ends en-
larged, so as to permit the free introdaction of
water, supported at their lower ends in faucets
‘d" @, and with tbeir upper énds extending
through holes in a shelf attached to a board,
kk. These faucets are to draw off water when
'it becomes foul, and ‘they exténd up inside of
the tubes and have their upper ‘ends formed
like the' counterpart of a wedge, as at m’ w2
The faucets -are supported in a wooden ‘shelf
by nuts /7 f%, so that they may be adjusted in
height, so that both ends I’ 2 of a staple-shaped
wire may be brought to bear at the same time
in the cavities m’m? The two ends of theline
are to be connected to these two faucets, as at
g’ ¢’y and as they are of metal the two ends of
the main line will be atm’m? and the branch
lines are to be attached to the main line at
some point near the énds, as at ¢° ¢° Fig. 1.
To a rack, +/, fitted in proper guides, I attach

a staple-shaped piece of wire, whose ends I

reach down into the tubes.. These ends are
wedge-shaped, and in order to insure their fit-
ting into the cavities m’ m?, I bend the wires
50 as to tooeh the bore of the tubes. When

in use the tubes are to be filled with water or ;
When the ends of the

other sunitable fluid. f 1
staple are down in contdet with the cavities,
the-whole, or practically the whole, current

“will flow along the main line, the ataple being,

in facty part thereof; and the helix will exerecise
no infiuence on a .needle or' magnet. When
the ends I’ I* are lified from the cavities m’ m?
to a distance which experiment in each case
will determine, a sufficient amonnt of carrent
will pass through the helix to cause it to per-

form its work, and the rest of 'the current will

pass through the staple and:- water from m’ to
m? directly along the main line.: The same
effect wonld be prodaced if the staple were di-
rectly attached at one end to the main line
and only one tube were used ; but I prefer two
tubes and a staple separated at each end from
‘the line; but in either form of the apparatns

-the ends of a severed main line are caused;to-

approach and recede from each other, whi/s a
water-connection is kept up bétween them,and

“the amount of carrent forced to pass through

the helix will depend upon the distance that

.the ends are apart. ‘When signals ars.to be -

received at a station the ‘ends .’ I® are to be
‘brought ‘downward till the signalizer works
practically., After the message is received the
ends I I? are to be lifted so. that only enough
current passes through the lielix to insure its
sounding a call: or the same objects may be
attained by adjusting the enids ¥ #in the proper
position for sounding a‘call and then securing
“throwing ‘the: rack out
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of gear.. Then, when a call is sounded and a
message is to be received, the main eircuit is
"to be broken by the key I, Fig. 1, so.that the
whole of the current will then pass through
the helix until the message is finished. This
method of working is valuable when the whole
cu]rrent is: required to sound a message prop-
erly.

1t is hardly necessary to say that the tubes
may be vertical, inclined, or hiorizontal, if far-
nished with stuffing-boxes, and that the fau-
cets might be moved toward the wire instead
of the wire toward the faucets. :

For convenience of working I engage the
rack with a cog-wheel, 2/, upon the shaft u.

This wheel is loose upon the sliaft, u pon which

is mounted a dram, g, also loose upon the
ghaft, having attached to its ends (see Fig. 7)
disks 2° 3*. A disk,a?,isattached to the wheel
#'yand a disk, ¢, to the wheel w, and rings of
cloth, leather, &c., a* a*, areinterposed between
the disks. A nut, b% upon the shaft serves to
cause the disks to bear upon the interposed
ripgs in such wise that 4 rotation of the drum
will revolve the cogs »’ and #/ by friction. The
drum is revolved by a weight, d*, and 4 treadle,

¢, Fig. 2, attached to the ends ¢* ¢* of a cord
wouand round the drum.

Thetreadleis provided with adjustable stops
¢* #*,and the rack / has adjustable stops o/ w’
secured to it, which strike against a fixed stop,
o'. By the use of these stops the treadle may
be confined to increasing and diminishing the
torsion within certain limits, and the range of
motion of the staple may be limited,and in con-
sequence of the friction-connections the staple
may be moved without affecting the torsion,
or the torsion may be adjusted without affect-
ing the position of the staples.

In all ordinary working of the contrivance
the torsion should be diminished as the ends
of theline I m' I* m? approach each other, and
practice will soon enable an experienced op-
erator to adjust the parts in such way that a
depressing of the treadle will put all parts in

proper position for reception of messages, and

the letting it rise again will make the proper
disposition nécessary forcalling only; butsuch
adjustment must be changed from time to time,
as the exigencies of working -demand.

The rack is attached to the staple by a set-
screw, so that the relative positions of the two
may be varied, and also has an index upon it,
which works over a scale, 5o that the position
of the staple, and consequently the. distance
between the ends of the line, may be seen at
any time, even when the-water is discolored.

Having thus described the electric adjuster
and the method of working the same which 1
prefer to use, I wish it distinetly understood
that my invention; in so far as it relates to my
new method of connecting helices with a line,

does not depend upon the use of -any special |

kind of electrical adjuster, but that I intend
to insert in place of the electrical adjuster de-
scribed other electrical adjusters, such as are
now in use or described in publications, so long

g

-Dassing over the line as may

3, to a bent-wire, # ending at

.

as such adjostérs are inserted between branch
wires leading from the line to a helix in snch
manner, substantially as described, that such
a proportion of the whole amount of currert
i be desired may
be forced to pass through the helix, while the
remainder of the current passes through the
adjuster along the main line. :
In order to ascertain the condition of the
helix or of the .batteries, I intend to connect
one of the wires leading from the helix to the
main line by means of an adjuster with a scale
thereon, instead of by a direct connection, as
before described. When this planis used one
of the helix-wires is to be connected at g, Fig,
_ in a tube, a?,
provided with a fancet, 42, and this faucet is
to be in electrical corinection with one of the
ends of the main line, as at ¢, Fig. 3. This

"bent wire has upon it an index, o', working

over a scale, p’,and may be moved up and down
and secured in place by a set-serew, g. Inthe
ordinary working of the line the wedge b® is to

rest in the cavity m? and the helix-wire will

be directly connected with the main line.
When it is desired to test whether a helix
has been injured by atmospheric electricity or

| otherwise, the current; through the main line

is to be broken entirely, either by the use of
the key P, Fig, 1, which may be connected with
the treadle, or in some other proper way. The
heliz-wire %’ is then to be lifted, carrying its

‘end b® away from its end m%, and these ends

are to be separated until the helix has no ef-

.feet upon the needleor magnet, whichever may

be used. " If the degree of separation is less at
that time than when the samé test was made
with helix and batteries known to be in good
order, then theoperator may be sure thateither
his helix or the batteries are defective. A
message sent by him to the extremities of the
line, as at B C B C, Fig. 1, will cause the bat-
teries to be examined and, if necessary, tested,
and, if they are reported back as in order, the
operator may be sure that his helix is defective.

The adjusters, commutator, helix-case, and
coneof sounding apparatus, torsion apparatus,
and register may be all arranged with' refer-
ence to each other and a desk as shown in
Fig. 2, under which arrangement the receiver
can sit with his ear at the apex of the coneand
engross the message as dictated to him by the
signalizer, and at the same time see his regis-
ters and control his torsion apparatus and his
adjuster. .

I intend to apply protectors, as usual,at G
G, Fig. 1, at each side of each station, consist-
ing of a plate in electrical connection with the
line and separated from plates haying & good

per. Such protectors will_conduct:off heavy
charges of atmospheric electricity, but may not
free the lines from lighter charges which would

- be injurious. I therefore cut out a short piece

of the ordinary line-wire and insert in its place
a piece of fine or helix wire between the ordi-
nary protector and the helix. This fine wire

T

gljound-conneétionéH 1, by thin sheets of pa-
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isto be covered with insulating-covering, and
around and outside of the covering fine wire
is to be wound and connected to the ground-
connection; or, in lien of this, grooved plates
counected with the ground are to be clamped
upon the insulating-covering. = This latter ar-

-rangement is represented on sheet first where

the fine-wire part of the line extends from

to L. o

By reference to Sheet 1, where the extremi-
ties of the line ate represented at € C and the
batteries at B B, it will be perceived that the
helices at the extremities of the line are iarger
than that at the center, and that the interme-
diate helices are of a size between the two, - 1
have discovered as a fact that when helices of

" a certain size will do the work at the extremi-

ties of a line under the worst conditions, then
a helix of about half the power will:at the same
time do the work at the center of the line, and
that helices at other stations will do the work
if made of a size proportionate, or nearly se,
to their distance from the farthest extremity
of the line. In other words, if the size of heli-
ces at eaeh extremity of a line be represented
by 10, then the helix of the mitidle station
should .be represented by 5 and the helices |
half-way between the. middle and either ex-
tremity should .be represented by 7%; and in
this proportion for the helices of all stations
intermediate between the extremities, provid-
ing the leakage along theline is pretty nearly

equal for equal distances, as is usually the |-
“diameter insulated from each other, as de-

case, the law.of the size of all-the helices on
any one line being that they shonld be in pro-
portion to the leakage of the line between the
helix and. the most distant extremity of the
line, or nearly so. If helices substantially in
this proportion .to each other are employed,

. better results can be obtained than when all

the helices are large or all are small, and -the
fact ‘discovered by me is -entirely at variance
with ordinary practice, as helices of the same,
or rearly the same, size, and varying, if-at all,
accidentally” from each other, are now em-
ployed universally on the same line. - '

I claif as of my own invention— .

1. In combination, a magnetized needle, a
helix, and an'adjustable torsion suspension
apparatus extending both above and below
the needle, the combination being substan-
tially such as described.

2. In combination with a magnetized nee-

. dle suspended by . a torsion. wire or thread,

limiters for limiting its motion, and which give

_sounds when struck by the needle, the combi-

nation being substantially such as described,
and in combination with these a gong or bell,
substantially such as specified. .
- 3. Incombination with a torsion, snspended.
magnetized needle, a knife-edge applied to the
needle and acting substantially as set forth,
and also, in combination with a magnetized
needle, a knife-edge and limiters arranged
with reference,to the needle substantially as
deseribed. S '
4. A suspension torsion apparatus-consist-

i

ing of wires or threads attached to collars or
rings, as deseribed, in combination with a mag-
netized needle supported iu-the collars, sub-

stantially as described, and also a magnetized
‘needle in combination with a torsion ‘suspen-

sory apparatus both ends'of which can be ad-
justed, as set forth, and also a magnetized nee-
dle in. combination with a torsion: suspension
apparatus both ends of which can be adjusted
at once by reason-of being geared together,

both these combinations being substantially as

set forth, and also, in combination with a -mag-
netized needle, an adjustable-torsion -suspen-
sory apparatus extending both above and be-
low the needle and ‘having one thread or wire

.attached - to ‘a' weight, substantially  as de-

seribed, so as to compensate ‘for the varying
length of the wire. : o
- 5. Amagnetized needle,in combination with

limiters, and a gong or-bell ‘and concentrat--

ing-cone, and, in combination with these, an
outer cone, all these parts being substantially.

such as set forth, and also a sounding appa-

ratus consisting of a bell and a truncated con-
centrating-conearranged withreferencetoeach
other as described, and, in combination with
suchamapparatus; anouter concentrating-cone
arranged with reference to a bell and interior
cone as deseribed. .

. 6, Seotions of a helix composed-of members

connected to-and insulated from -each other,

substantially as set forth. - . o

7. A helix made up of sections of varying
scribed. . . - S -
8. A helix madé up of sections connected to
and insulated from-each other, as set forth..
.9, A helix madé up of sections composed of
members, where both the members and the sec-
tions are connected to and insulated from each
other, substantially. as setforth.. .. = -

" 10." A helix made of decreasing:aren td the

-énds, as described;and.also a divided helix, or

‘helix made in two parts, 8o that one part may
readily be moved away from ‘the other; and
also a divided helix+'in combination with a di-
vided case, all' substantially as specified.-

- 11. ‘Apparatus;substaptially such-as-is de-

-seribed, for registering the power or foree of re-

action, in: combination with-a: telegraph-line
and a signalizer, whereby the locality of ex-
cessive leakage may be determined; as de-
seribed. S . .
~12. A helix making part of a signalizer, in
combination with branch lines and ends of a
main line eapable of being advanced toward
and drawn away from each other, the combi-
nation being as described. ' oo
13. A helix making part of a signalizer, in
combination with ‘branch lines and ends of a
main- line capable of being operated as de-
scribed, and with -tubes containing liquid, as
described; whereby varying: amounts of elec-
tricity may be caused to pass through a helix,
substantially in-the manner. and for the pur-
poses specified. :
14. In combination, a helix making part of

»
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a signalizer, branch lines or conductin g-wire,"

an electric adjuster located between the points
where the branch wires are connected to the
main wire, and a key or cireuit-breaker, also
located between the points where the branch
wires are connected to the main line, and oper-
ating, when open, to send the whole current
throngh the helix. . '

15. A helix making part of a signalizer and
united to a main line by branch lines or wires,
substantially as described, in combination with
an electric adjuster in ‘connection with or
making part of a main line, and located be-
tween the points where the branch lines are
connected with the main line, as described,
whereby the relative proportions of electricity
passing through theadjuster and the helix may
be governed and regulated as described.

16. A helix of a signalizer, in combination
with a line by means of a tube and adjustable
severed wire, as described, when the wire is
provided with a register or index, as set forth,
whereby the condition of a helix or of the bat-
teries that work the line may be tested in the

" manner specified.

17. Anapparatus, substantially suchagisde-
scribed, whereby the apparatus for adjusting
torsion and theapparatus for adjusting the rel-
ative-position of the ends of a main line may

be put in operation at the same time, substan-
tially as set forth.

18. In combination with a line, a series of
helices differing in size at each station thereof,
and proportion each to the other in proportion
to the length of line between each helix and
the most distant extremity thereof, the combi-
nation being substantially as set forth.

19. The new -telegraphic signalizer herejn
described, composed of a lhelix, a torsion, sus-
pended magnetized needle, limiters, and a bell
and concentrating apparatus, all substantially
such as hereinbefore specified. :

20. In combination with a helix making part
of a signalizer and connected to a line by
branch wires, a key or commutator located in
the line and capable of breaking the current
through both the main line and the branch
wires, the combination being substantially
such as described.

21. In combination with an ordinary protec-
tor, such as is described, applied to the ordi-
nary wire of a line, a protector such as is speci-
fied applied to a fine wire inserted in and mak-
ing part of the main line, for the purposes
specified.

Witnesses: ROYAL E. HOUSE.

HENRY B. RENWICK, .
GEORGE W. GREGORY.



