(No Modell.) I I 3 Sheets—Sheet 1,
' ' C. E. DRESSLER.

TELEGRAPHY.
No. 397,977, _ Patented Feb. 19, 1889.

‘N —
K. - ¥ T ¥
‘ oy —~ Lge ¢9) /433] i m
| —_— 1 R J z: 'Il |l | R
-G
™~ e
x

45
.32
. > Ly
l"Q G, o 7. 48
it SN
LI 83
S 49 Al ‘22 ‘aﬂ "‘49 _&
l-1 : - - ’31
15 _“ ? 25 15
5 P.i P2 5 -Hh-19 P3 Py G
| e ' 0\l
o 12 U7 - Y}
5 7 |
| ! 'F
‘ : : , |
\ ol e |
8 13‘ o 12 -- 8
H oy 7 '
51 mi l } _ - 51
| il o |
ol a Al |
| ° iR — 1. o | o
2% | | ; . g Yy |
T | 3 ¥ I .
| IR N r:r-?;*- ____%E.ﬂrlnnnng\lr_?_ — 10 2 l |I
N B e e A A etk O B & K § -
.. B _ T 4 ___ oo .
"
Mo V7 2
WITNESSES : FI G . I . INVENTOR ,

Sy L RoTdale

ATTORNEY . I

N. PETERS, Photo-Lithographer, Washington, D. C. _ 1




(No Model.) | _ 3 Sheets—sSheet 2. ;
C. E. DRESSLER. - -
TELEGRAPHY

No. 397,977. Patented Feb. 19 1889

FIG.2.

WITNESSES :

/W%% W

ATTORNEY, |

M. PETERS. Photo-Lithographer, Washington, D. C.




3 Sheets—Sheet 3.

(No Model.)

C. E. DRESSLER.

Y

TELEGRAPHY.

Patented Feb. 19, 1889,

No. 397,977,

e
s

] e ik
ﬁ,.____.-.._ .._h._..__. ____._r___,f _._._m.___,..ﬂ..___ 1 ___.__._.__ ! _L. ._,-H.7

NN THTII R TN
..‘_..ﬁ________,___....-u.._n

!
{1 t by F gt
:.._.._.........____.....__....__..h....._...b............_ !

a._-.,.__.:..__q_.._...___.._...._...\......._.......m...

..___..-,,.__.._,..
._.._...__...n..._..._ﬁ___

!

i
014

n.__.u.q. / ..__..._J.. [ fififialfs
:._....__,...\....._:...._... (1

! i

ottt __..____.ﬁ...;....____.....__l
:2:1:&%_:.:::: ”

f

pefpetffpar ittty d

- AARAEEE RS AR A AAREREL LR TLER]

l

i

i
]
K

|

{

I

|

.::..:.,____::.._::;_:.f.‘__._....:.ﬂ.

TR IR R A RN R AR R A TR R AR
B AR R E Y A TR LA RSN R AR REEAREL

.-n
gt

} I, ___.._n._m_.._
»_....:...:m__..._‘..qm...q....:u:....u..‘
..:‘M_..._...m..;__u_.._ _.._-..:
frprteg pbea g 1e0td
Lpdpf, i f el fnirity

P B I u_..#...__......_._,_.._m*.....
/ ..:_,__:.__.....3 1 SENNNNEN

_.._..._.._._._..__..q\_...m_..a/

cfitg e ifr el gt

8/ V' /|

/

/

1 b,,:._,.....__.\f___.,,..__.._._..h

/ ..__H\.ﬁ [ __...u,.:__‘_.q il
..........._..,...___,___mu......u_,.._ .__.q__.....
it Jiit]
fefagy el pdintbo iy
relidtrrt ety il fer

',

)

S:::::...:.:___a._._:___.
SR N AR R IR AR R AR RAAY \

30

S TR LRI I EE R R TEE R R R R B N
___.._:__....___.1:._ __“.__.:._.._:::..:._:.Z

YEFyIN _____.__._-_1_._. ...._.___..._,._____,_.__M.._________.
e muuuxa.“\n_..__.x u._.u_.._.___.‘___. , .__..._.______________. ..__.....__,__._....__.,...._.. ]
mnhhﬂhuh\ﬁh\ﬂﬂxhﬁhﬂﬁﬂnﬂﬂ...._.__
s ‘_::_‘ fty H\.ﬁ_:_,
PPV Y, NIV,
//.__..____,..__.____.__..._:__.__.. ____xu.__.x___.x____.....:__.__..,_...
S2rgs 0ellig 2t llettr?s

PRIV T UV
YRR E Y
' .._:.,:.:..‘,,ﬁ.1 o ?...}_c:__{},u\
x\n:b‘.m:xxubt{xt:

TR R L T L E R AL L L A
I:_....._._.:____..__L:::.:: LR

INVENTOR,

AN

L
]

WITNESSES

,/

/4

s/

ATTORNLEY,

M. PLTERS. Photo-Lithographer. Wachinglon, D. O




UNITED STATES

——— .

PATENT OFFick.

CHARLES E. DRESSLER, OF NEW YORK, X. Y.

TELEGRAPHY.

SPECIFICATION fofming part of Letters Patent No. 397,977, dated February 19, 1889,

Application filed May 26, 1887,

" me —-e .

To all whom it DTS COTLCETTL >

- Be it known that I, CHARLES E. DRESSLER,

of the city of New York, in the county and

State of New York, have invented a new and

“useful Improvement in the Art of Transmit-

ting Electro - Magnetic Impulses for Tele-

- graphic and other Purposes, notably for lon o

- distances, as in the case of ocean telegraphy

T0
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“through submarine cables, of which the fol-
lowing is a specification. :

- The object of this invention is to utilize the
weakest electrie currents possible. (only weak
currents, for well-known reasons, bein o desira-
ble or permissible for passage through sub-
ocean cables,) and at the same time to largaly
increase the spéed of transmitting signals or

any kind of messages capable of being sent
through wires by means of electric enerey |

beyond any speed of transmission heretofore
attained in ocean telegraphy. It is also its
object to wutilize electric energy not only in

telegraphy proper, but in relay-cirenits in

telephony also, whether said en ergy be inter-
mittent, undulatory, or of varying strength,
as the message transmitted may-be graphie,

- vocal; or articulate speech.

The Invention consists, first, in the combi-
nation of a galvanometer placed in the main

electrie cirenit and a recording or message-
receiving instrument placed in another or re-

lay circuit, opened and closed by or other-

- wise affected in accord with the operation’of

40

45

the galvanometer with which said receiving-
instrument.is so combined: second, of ‘a gal-
vanometer-instrument for making and breal-
ing or closing and opening or otherwise Sy -
pathetically affecting the relay-cirenit, the
details of which instrument will be hereinaf.

ter particularly described.

In the acecompanying: drawings, Figure 1 is |

a‘tront elevation of the galvanometer-instrn.
ment forming said second part of this inven-
tion. Kig. 2 is a plan of said instrument,
showing one of the spools or electro-magnetic

‘helices in horizontal section. - Fig. 3 illus-

trates in plan on an enlarged scale, detached,
the compound laminated permanent needle.
magnets of my said galvanometer-instrument.

Fig. 4 shows said needle-magnets mounted on

a central vertical rocker-shaft or spindle jour-
naled at top and bottom in anti-friction bear-
ings. Fig. 5 is a sketch illustrating any reg-

Serial No, 239,476, (No model.)

—_—

| 1stering or recording instrument or sounder

- With its relay-battery as the same may be

connected to its controlling or transmitting
- galvanometer-instrument. Figs. 62, G4, 72 7V
S show details and modifications herein atfter
deseribed.

In said ficures the several parts are indi-
" cated by numbers and letters, asfollows: The
~number 1 indicates the table or wooden base
- of the instrument; 2, leveling-serews therefor:
3, a central vertiecal shaft, (shown partly in
dotted lines in Fig. 1,) provided with a bot-
tom flange, 4, (shown in dotted lines,) and a
screw -threaded end through the base 1, to
~which the shaft is secured by a circular nut, 4°,
wader the base.  Said shaft terminates at top
In_ a neatly-filleted T head or bar, 5. Over

satd shaft and below said bar is fitted g

e — e -, L L

- socket, 7, and over said socket, body-hound
in the eye of its hub, a permanent magnet,
5. The base of said sleeve is fitted with a
worm -wheel, 9, and gearing therewith is a
- Worm on the worm-shaft 10, journaled at one
end only in a ball-joint, and the worm held
- 1n contact with the worm-wheel by the press-
- ure of the spring £ Said worm-gearing is
bedded and secured in the table 1, hollowed
out for its reception. By means, therefore,
- ot said gearing, operated by the thumb-screw
11, the magnet 8, acting as an artificial mag-
netic meridian, is adjusted radially in a eir-
cular path within desired Iimits independ-
ently of the vertieal shaft 3. To. the T-head
o of said shaft 3 is secured a bar, 12, by the
- screws 15, and said bar 12 is provided at eacl:
end with dovetail recesses, within which are
' set the dovetails 14 of the spools or helices
15, Said Spools are firmly secured upon said
- bar by the set-serews 16, which, passing
- through the angle ends of the bay 12, bite
Into the dovetails 14, firmly secuved by olue
- or otherwise to the insulated coils of the
- spools 15, or to any covering with which said
coils may be provided—such as velvet op other
material commonly used for such coverings.
Said spools may be turned and borved out of
hardrubber, wood, orothersuitable in sulating
material.  Between said spools, set in a step
in the bar 12 and concenivic with the shaft 3,
and secured in said step b¥ the bite of the
- Set-screw 17, rises the slotted frame 18 A

6o

sleeve, 6, over said sleeve g tight-fitting split
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bottom and top said frame is provided with
adjusting-screws 19 20, the upper screw, 20,
passing through a jam-screwnut, 21. Anti-fric-
tion bearings, hereinafter described, are in-
serted in the ends of both adjusting-screws,
19 and :20, and journaled or pivoted within

said bearings on fine-pointed ends or pins of
Said .
shaft is provided with serew-threads—pret- |

hardened steel 1s a vertical shatt, 22.

erably on a brass sleeve soldered thereon— _
shaft

located opposite to and extending somewhat.
ahove and below a horizontal plane passing
through the axes of the spools 19. Between
the jam-screws 23 24 on said threaded part of
the shaft 22 is fixed a double radial arm, 29,
the eye in the bars of saild arm tightly fit-
ting upon the body and against a shoulder
turned on the upper jam-screw, 23, said bars
being securely held in place by setting upon
the jam-serew 24. HKach arm of said double
arm 25 forms a tubular split socket for the
rods 26 27, fast in the frames 23 29, holding
the compound - permanent magnets 30 31, ot
spring-steel, tied together at their poles by
wires, or soldered or otherwise secured 1o-
vether, as may be desired. 'The poles of said
magnets are thus adjusted within the hollow
cores of the spools 15 by simply sliding the
rods 2627, Fig. 3, in or out of their sockets
95, the leverage of sald magnets being thus

increased or diminished by this simple ad-

justment. _ .

Above the arm 25, and secured like 1t by
33 to the shaft 22, is a double
arm, 34, preferably of brass and provided with
platinum strips 35 30. To one side of the
conter of the arm 34 ishooked a delicate coi'el-
wire spring, 37, whose other
fast in an adjustable cross-head, 38, operated
by the thumb-serew 39 and auided by the bolt
10, said thumb-serew and bolt securing said
cross-head to the slotted frame18, said frame
being cut away at one side for the location ot
and to clear said spring. Opposite 10 the
platinum strips 35 36 of the arm 34 are lo-
cated two contact-screws, 41 42, which may
he made laterally ad] ustable to set opposite
different points on the surface of the plati-
num strips in case said surface should be-
come defective at any particular point.  Said
contact-serews pass each throu oh Drass studs
43 44, set in an insulatin a-block of hard rub-
her or other suitable insulating material. To
the contact-serew 41 is connected the bindin o-
post 45 only. = 'I'he stud 44 terminates in a
binding-post, 46, Fig. 2, for the contact-screw
42. The contact-screw 42 is tipped with ivory
or othernon-conducting material, except when
the instrument is to be operated to transmit

by each oscillation of the calvanometer, or

the ivory point may be changed to the other
contact-screw 1t the direction of the electrie

currents be reversed. I |

To each end of each spool 15 issecured abind-
ing-post, 47, in which 1s set a rod, 48, having
bars on its end, into which bars is tapped a
small serew, 49. Over each of said screws 49

l

|
!
|
[
1
|
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|
|
]
|
I

end is hooked
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is secured by an eye or
aluminium wire, 50. Instead of said wires
bars of the laminge of mica may be used, or
any other suitably light material or any other

loop in its end asmall

friction apparatus in the nature of a brake

may he employed. Said wires 50 rest In an-

gular directions, crossing, as shown 1n Fig. 1

at the fiont, on each side of the center of the
double arm 25, and by their friction steady

the vibrations or oscillations of the vertical

29. and thus prevent it from trembling

or “chattering” under the impulses imparted
to the galvanometer needle or magn et.
friction of said aluminium wires may be 1n-
creased by elevating the rods 431n their bind-
ing-posts, which operation brings the wires at

such an angle on the arm 25 as 1o inerease .

the angle of their elevation, and hence bring
more work on said arm 29.
ing for the shaft 22 is composed of
capp
it, so that the lower pivotal end of the shaft
99 rests on top of the diamond within the
ruby-walled hole, the two ] ewels forming the
step-bearing for the shaft. In Tig. 4 the let-
ter dindicates the diamond, r the drilled ruby,
and p the pivot or pin at the bottom of the
shaft 22. The top bearing is similarly made,
except that a ruby or other suitable jewel or
somie vitreous material may talke the place of

a diamond

the diamond, the weight of the shaft 22 not.

being imposed upon its upper bhearing. |
If desived, the weight upon the step of the
shaft 22 may be diminished by using suspen-
sion-wires or a thread, preferably of gold, as
shown in dotted lines 2z z, Fig. 4. Said wires

are secured to any suitable part of the frame

18, as shown at o, and will thus further act as
o contact-breaker by resisting the twist given
them in making contact between the ternil-

nals 36 41, and sald wires will also act, like

the spring 37, as conductors in the relay-cir-
cuit:

substituted therefor.

Instead of the horseshoe-m agnet 8, orin ad-
dition thereto, a Spring, as shown in dotted
lines 374, Fig. 3, may be used and attached to
the needle-magnet opposite spring 87-to pull
in light opposition to it, the pull of the mag-
netic field upon the needle-m agnet only-thus
overcoming the difference -In pull between

said springs; or either or both of ‘the termi-

nals 41 42 may be fixed in spring-supports in-
stead of being set in rigid supports.

‘The proper connections being -now made to
the several binding-posts, as hereinafter dis-

tinguished, the operation of the machine

The

The lower bear-

ed by aruby havinga hole drilled through

They may therefore be used either in
- conjunction with said spring 37 or may be

75
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above described is asfollows: In the binding-

posts A, Fig. 2, the cable is connected by-the
wire a,the glass shade 51, placed over-the 1n-
strument, being let into the groove (indicated

by the circle 52) on the table 1, intervening
between the two posts A A, the wire @, con-

necting said posts, passing beneath the said
oroove. Irom the binding-posts B b the wires

b b similarly lead under the glass shade to the

130
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ground-wires for the return or earth currents.

Ifrom the binding-post 15, near the top of the
instrument, a wire, ¢, leads down within the
glass shade 51 to the binding-posts C, whence
sa1rd wire ¢, or a connecting-link, leads under
the glass shade to the outer binding-post, C,
whenee said wire conneets with the sSpools or

" helices of a relav-in strument, R, operated bhv a
. , 3 3 "

1O

IS

battery, T, as shown
post D 1s connected
from the frame of the instrument at 42 for con-
venlence, under the base 1, thence leads from

at FFig. 5. To the binding-

said binding-post D tothe relay-battery T,thus | magnet 8 are somewhat advanced bevond a

completing the circuit between said battery,
the galvanometer, and the relay-instrument R.
The spool 15 on the left, Fig. 2, is connected
to the binding-post A by a conducting-wire,
v, sald spool with its fellow spool, 15, to the
right by the wive 1, and said latter spool to the
binding-post B by the wire 2 and by the sev-
eral binding-posts on sald spools P P* P8 Pt
All the connections heing thns mad €, INEeSSaAges

~or signals are transmitted as now to he de-

25
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scribed, the current traversing through the
Instrument, and operating it as tollows: The
operator’s key (k, Fig. 5, or other actuating
device for affecting the current) heing
at any suitable point between the wires o an d
b, 80 as to make and hreak the cireuit in the
usual manner, (or otherwise affect the alec-
tric-energy,) and, the cireuit being closed by
sald key, the current passes throu gh the wires
« v, Fig. 2, through both Spools 15, connected,
as before deseribed, hy the wire w, and pack
through the wires # and b to the oround.
The effect of said current is to cause the nee-
dle-magnets 30 31, con stituting a galvanome-

- ter-needle, to rotate to the right, as shown by
the arrow, Fig. 3, which closes the cirenit bhe-

tween the platinum strip 36 and the contact-
serew 41, It will be observed that said con-
pound galvanometer-needle, composed of the
magnets 50 31, must move in the path indi-
cated by the arrow, Fig. 3, because its poles
are north and south, as respecti vely marked
with the letters N and S, the respective poles
of the spools 15 being also marked according
to their polarity N and S, as shown on Fig, 2.
The polarity of the perndnent m agnet 8, which
also assists the electro-helices 15, 1s also indi-
cated by the letters N and S, respectively, as
shown on Figs. 1, 2, and 3. | -

The poles N' S of the permanent magnet 8
are elevated above the horizontal plane pass-
ing through the compound needle-magnets 30
51. Thus the force of its attraction tends to
clevate said magnets, and thus to diminish
their weight upon their lower bearing, 19, thus
Increasing the sensitiveness of said magnets,
and to increase correspondingly the ugeful

effect of their field-actuating current. The en- a
ergy of the horseshoe-magnet 8 also dirvectly
assists the field-energy of the helices 15 for |

the following reasons: Referring to Fig. 3, it
will be observed that the north pole N of said
magnet 8 is on the right-hand side of the gal-
vanometer-needle 30 31, which needle has on

a wire, e, which, passing

placed

41 to the

- tery again.

‘tion, however, is not essential

- the relay-
- complish the work demanded of t, so far
the invention herein desceribed js concerned,

sald side its south poles S S and on its left-

hand side its north poles N N, opposite which

poles N N'is the S pole of themagnet S: hence

this opposite and attractive polarity of said

magnet acts to turn said needle in the direc-
tion indicated by the arrow in Fig. 3, said di-
rection being also that in which said needle

turns under the influence of the field force of

the helices 15, as alveady explained;_ hence
the attractive forces of said m agnet S and said
helices 15 act in conjunction upon the gal-
vanometer-needle 30 31. The poles of the

vertical plane passing through the center of
the galvanometer-needle at right angles to the
axes of the helices 15 in order to keep a con-
stantattractive pull on the said needle against
the pull on it of the spring 37 in the opposite
direction, and this the magnet § effects evan
when no currentis passing through the helices
15, though the attractive en crgyv ofsald magnet
be less than that of said helices when excited.
The spring 37, while thus actin g 1ts part as a
spring, alse performs the office of conducting
the current when contact is made between
the points 36 and 41 from the relay-battery,
which from said battery entered the instru-
ment at C, thence through the contact-serew
platinum strip 36, and hack thron ah
the spring 37 and frame LS8, shaft 3 and nut
+, and the hinding-post D to the relay-bat-
The jeweled heavingsof the shafi
are non-conductors; hence so long as the
galvanometer-needle is so mounted it 1S Insu-
lated from the relay - hattery. This insula-
as such. Tt is
obvious that this ecircuit thus closed willmake
contact between the electro-magnets m of the
relay-instrument, Fig. 5, and its armature #,
thus actuating by means of said imstrument
any registering, receiving, or recording appa-
ratus or any sounder that may he employed.
In said Fig. 5 the other parts are indicated by
letters, as follows: The operating-key, & E,
the ground-connections; I, my transmittine-
instrument or galvanometer, and /i a roll of

<)

gl il

- paper or any sounding substance to he strnck

Tt is also obviousg fhat
limif to the strength ot
attery that may be emploved to ac-
as

by the armature 4.
there is no necessary

as 1t cannot he injured by such battery, the
usual precaution heing observed of Introduc-
Ing a resistance-coil, as at #, Fig. 5,in the eir-
cult between the relay-battery and the instru-
ment to prevent a spark hetween the platinum
strips 35 36 and the contact-scrows 41 12, as
either or hoth of said serews may be nsed to
close the cireuit.

A binding-post, I, IFigs, 2 and 3, iy shown,
to which is connected the wire # which 1S S0

led as to be put in civenit with the relay-bat-
tery 'I' by the contact with said wire of the

armature n of the relay-instrument R when-
ever sald armature is held in contact with 1ts
magnets m. Said wire fmay be provided with

-]
_ri

80

e

160
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- following reason: From the binding-post I a
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35

40

45

60

an adjustably-variable resistance-coll, as at
1’, Fig. 5, to change or diminish the force of
the current from the relay-battery T for the

wire leads to a binding-post, ¥/, at the back
of the helices 15, Fig. 7°, opposite and similar
to the binding-post P*in front, I'ig. 7*. "Thence
an insulated wire is wound in several coils,
as shown at I, Figs. 2, 62, and 6", on the out-
side of one helix 15, in the opposite direction
t1 its ma'n coils already described, terminat-
ing in another binding-post opposite to post
P3.  Thencethe same connection is continued,
as at 1/, Figs. 6%, 6° and 7" to a binding-post
opposite binding-post P%, thence In reverse
over in coils around the exterior of the other
helix or spool 15 to a binding-post, as at D7,
opposite P’, and thence to the frame 13 of the
instrument, whence the circuit is complete
back through the binding-post D to the re-
lay-battery T. Said relay-battery 1s thus
utilized to generate an outer and reverse
field - current, which, while the nearer and
stronger interposed cable-current is closed,
has no effect upon the galvanometer; but
when the cable-current is broken the outer
reverse relay field- current will aet in the
opposite direction upon the calvanometer
and.prevent the possible sticking of its con-
tact-points 56 41 after the field-current has
been broken by the operator.
verse current can always be sufficiently re-
duced in strength by means of the interposed
resistance-coil 7’ on the wire f, Fig. 5, herein-
before described. The exterior reverse colls

on the spools 15 are indicated by a blackline:

of separation marked L in the right-hand
spool-of Fig.2 and by the letter L, Iigs. 6* and
50, each setof innerand outer coils being there-

inshownin cross-section. Instead of reversing |

said outer coils on the spools 15 said coils may
be employed by winding them upon separate
spools, as shown in Figs. 6°, 7%, and 7°. -Said

Figs. 7* and 7* represent front and rear views, !

respectively, of the same spool 15, set within a
circumseribing outer spool of coiled wire, 1,
said inner and outer spools being secured to-
gether by metal strips /, thereto fastened by
serews, as shown in said figures. It 1s ob-
vious, however, that other means may be
adopted in place of said strips &. =

I do not confine myself to the precise de-

tails of the construction of the several parts, |

nor to their respective relative arrange-
ments or juxtapositions herein described and
shown, as it is evident to those skilled in the
art that many mechanical details may be va-
ried without in any wise departing from the
principles underlying and controlling the op-
eration of my invention. |
By a sounder or recording, registering, sig-
naling, or receiving instrument Iinclude ax

known “receiver” capable of operation by |

electric energy, and by the term “ operator’s
key” &, I include any transmitter capable of
affecting the electric current, for the battery-
current utilized in this invention may be

Said relay re-

|
|
|
5
:;
|
|
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| either intermittent; undulatory, or of varying

resistance, aceording as it may be desired to
vary the character of signal or message trans-
mitted, whether graphic, vocal, or articulate
speech. | |
The advantage of making the needles or
magnets 30 31 lamellar is of course to increase
their strength as magnets, the aggregate mag-
netic strength of their several plates being
much greater than if said magnets were solid
and of equal weight. The desired weight of
the magnets can also, by reason of  their
lamellar struecture, be conveniently adjusted,
so as to obtain only the necessary inertia and
momentum to effect sufficiently strong cot-
tact of terminals without at the same time
adding too much friction to the bearing paris.

If desired, but one coil instead of two coils—

such as 15—may be employed, thus reducing

the magnetic force one-half, when, if desired,

the poles of the opposite arcs on one side of

70

75

80

the, _magnets may be u-nited, as ShQWIl'at u,

Fig. 8, or by any interposed magnetic con-

ductor, or said opposite ares on one side may

QO

be entirely dispensed with, and eitheroneor

both coils be used with a single arc.

The main battery supplying the field-cur-
rent through the coils 15 need not consist of
more than one gravity-cell, as my said oal-
vanometer will with but one such cell, even
against a resistance of more than one hun-
dred thousand ohms, open and close or other-

wise affect or operate the cireuit of a relay-

battery regardless of the strength of said bat-
tery or of the work which it may be required
to perform, while it is well known that 1n

practice the resistance of the longest subma-

rine eables is far below the resistance above
named. . - | -

It is obvious that my said galvanometer
may be duplicated or added in series as relay-
instruments one to the other orothers to any

- extent deemed desirable and with electric cur-

rents of any suitable feebleness or strength.

95

100

105
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I do not confine myself to the use onlyofa -

permanent magnetized needle, as sald mag-

netized part may be made electro-magnetic,
if preferred. Neither do I confine myself to
the use of a permanent horseshoe-magnet, as
3, as such may also be made electro-magnetic,

- if preferred, by any well-known arrangeinent

for the purpose. -

T herein disclaim the use of a filament—
such as silk or animal-hair—for imparting
spring-tension to the galvanometer magnet or

needle 30 31.

T15

120

The galvanometer or needle-detector in 1ts

various modifications is so delicately organ-
ized an instrument that its chiet excellence
has heretofore lain in its ability to indicate
or detect comparatively feeble currents of
electricity by vibrations of its delicate and
delicately-balanced magnetic needle., Hence
when used as a receiving signal-instrument
inthe early days of telegraphy the galvanome-
ter gave their names to the so-called “dial-
telegraphs” or * needle-instruments,” its in-
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‘nator or sounding

307,077 ~*

dications given being the
of its needle’s polarity, caused by
of the line-current through the coils of the
Instrument in proximity to the needle, said
current being reversed to reverse the direc-
the needle’s departure from 1ts mag-
netic meridian or zero-line. To such a re-
celving-galvanometer the addition of a reso-
‘apparatus has Deen pro-
vibrating needle, by strik-
ing directly said apparatus, gives its sionals
by loud sounds, so that the needle need not
be watched by the eyve. Another form of re-

the passage

posed in which the

celving-galvanometer is thoe “reflecting-gal-
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and combined, to act

vanometer” for submarine cables, in which
greater sensitivenessis secured than In either
of those above mentioned by suspending a
very delicate magnet or “needle” carrying a
mirror by a fine filament of silk—a non-con-
duector of clectricity—the reflections of 5 ray
of light from a powertul lamp cast by said
mirror into adarkened room enabling the sig-
nals thus made to be read by any conven-
tional or prearranged code. The dj ficulty,
however, heretofore experienced in endeavors
to adapt the galvanometer as an Instrument
to either, by means of its delicate needle,
directly transeribe or indirectly transmit
through a relay-battery circuit

mere motion to said needle. Certain voltaic

owrrents can effect this result; but in at.

tempting to adapt said need]e to perform
sald offices under the influence of very wealk
voltaic currents in a long primary eireuit
eéxciting its galvanometer- coils certain . dif-
ficulties are at once met, If the needle is to
do the work of or operate a pencil or stylus
solely by the energy of the primary eireuit, itis
manifest that said energy must be derived
from sufficient battery-power to directly ac-
complish such work. On the other hand, if
the needle is to
circuit-closer in a relay-cirenit, a primary cir-
cuit of battery-power Just sufficient to suneh
purpose 18 all thatis required; but with a vol-
taic current only sufficient for the latter pur-
pase great difficulty has Deen experienced
In adapting the needle to act jts part 1n af-
fecting the velay-civeuit in the desired man-
ner—that is, synchronously and sympathet-
lcally with the movements imparted to the
needle by the current of the primary or line

fluence of the field-en ergy of the galvanome-
ter-coils. This difficalty, T have discovered,
18 largely, if not entirely, caused by the ina-
bility of the needles, asheretofora constructed

sufficiently and effi-
clently the part of relay-cireuit closers, both

in failing to malke good contact and failing
condueting ma-

to present sufficient area of
terial to conduet a strong enough relay-cur-
rent to do the work required of operating
“sounders,” or printing, writing, or other S10-

nal or receiving devices, -

Electro-magnets ave not suited to take the

graphic mes- |
Sages 18 not due to any Inability to impart

perform only the office of a |

¥

place of either the galvatiometer-coils or of
the spring-power used by me. There is no
elasticity, bending, or spring - like action in
the action of an electro-magnet, and, while for
Hany purposes an electro-magnet can be de-
magnetized quickly enough by breaking the
cireuit, yet, compared with the galvanometer-
co1l,“ residual magnetism ” remains in the elec-
tro-magnetand its dem agnetizationistooslow.
Neither can the electro-magnet—an instru-
ment of greater potential energy—Dhpe enetr-
gized by so weak a current as can the galva-
hometer-coil to accomplish the same necos-
sary deflection of the magnetic needle.

In the invention herein described s galva-
nometer - instrument is so constructed, ar-
ranged, and adapted as to be capable of re-
celving and transmitting electric 1mpulses,
started by any known means over g primary
voltaic circuit of great length and of single-
cell power, whether by ordinary telegraphic
Instrumentsor by telephonicinstruments, and
of also transmitting such impulses through a
second or relay circuit to a recelving-instru-
ment, whether a telegraphic or telephonie re-
ceiver; and the relay-batter y sufficient to work
a Morse sounder or dot-and-dash-key instro-
ment can beoperated by a battery of less than
ten gravity-cells, so that, even leaving out of
consideration any question of saving in ex-
pense of total battery-power, the durability
of submarine cable—a matter of great im-
bortance—can be not only muneh prolonged by
the use of so weak a battery-current through
it, (that of a single gravity-cell)) but a cable
of any -given diameter in such case is ren-
dered practically of much larger area of cross-
sectlon proportionally to the difference in
strength of current passing over it; hence

. there must be less resistance to the current’s
- passage, and, what is of

still more impor-
tance,lessinternal inductive aisturbance and
interference from following or successive Sig-
nal-currents, and hence greater speed of

- word-transmission, and the message will he

received, as may he desired, either in printed
words or in the Morse or other alphabet, this
work being done by the relay-hattery power
only.

Having thus fully described my said im-

provements in the art of fransmitting elec-

tro-magnetic impulses for telegraphic and

- other purposes, as of my invention I claim—
cireult acting upon it within and by the in-

L. In an electric.system for the transmis-
sion of sign or sound comm anications, whether
graphic, voecal, or articulate, in combination
with a primary voltaic battery, a second or
relay voltaic battery, and a receiving-instri-
ment operated by said relay-battery, a galva-
hometer consisting of a coil or coils of insu-
lated wire and a magnetic needle pivoted to
oscillate between the terminals of sald relay-
battery and provided with & Spring or springs
forming the conducting element between said

needle and one terminal of the relay-battery
‘when the needle
terminal of said

closes eircuit with the other
battery, whereby said needle
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is egused to transmit said communications
through the circuit of said relay-battery, sub-
stantially as and for the purposes gef forth.

9. In an eclectric system for the transmis-
sion of sign or sound communications, whether
oraphie, vocal, or articulate, in combination
with a transmitting-instrument tor control-
ling its operation, a galvanometer consisting
of a coil or coils of insulated wire and a mag-
netie needle provided with a torsional SPring
secured to said needle and with a spring ra-
dially secured to said needle, and a receiving-
instrument in a relay-eircuit, whereby said
needle is caused to transmit the signals or
sounds affecting it to said receiving-insiru-
ment through the relay-circuit, substantially
as and for the purposes set forth.

3. A magnetic galvanometer-needle mount-
od in insulated bearings and provided with
an electric terminal, in combination with an
electric conductor-spring opposed to said
needle’s niovement from its neutral position,

“and electric terminals 1n & relay-battery cir-
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cuit, whereby when the circuit 1s closed be-
tween said terminals said spring-conduetor
forms part of the circuit between the poles
of the relay-battery, substantially as and for
the purposes set forth.

4, A curved magnetic calvanometer-needle
provided with an electric terminal, in combi-
hation with an electric terminal in a relay-
cireuit and a spring opposed to said needlie’s
movement from its neutral position, substan-
tially as and for the purposes set forth.

5. In combination with a oalvanometer
consisting of a coil or coils ot insulated wire

devoid of magnet-cores and a magnetic nee-

dle provided with a spring opposed to sald
needle’s movement from its neutral position,

a horseshoe - magnet, all combined and ar-

ranged so that the resistance of said spring to
<aid needle’s movement is diminished by the
field enerey of said magnet and the field en-
ergy of said coil or coils augmented by the

field energy of said magnet, substantially as .

and for the purposes set forth.
6. The combination of amagnetized galva-

nometer-needle provided with an electric ter-

minal, a positive field-energy coil, and a nega-
tive field-cnerey coil, said coils devoid of

cireuit and the other by a different cireuilf,
and an electric terminal in a relay-cirveuilt,
whereby should said terminals in the relay-
cirenit stick or adhere after the main circuit
is broken one of said coils is thereby immedi-
ately energized to break said contact by 1ts
opposing field foree, substantially as and for
the purposes set forth.
7. The combination of

a magnetized galva-

nometer-needle, a positive field-energy coil or
coils, and a negative field-energy coil or cotils,
said needle pivoted to oscillate within the
magnetic fields of said coils, and said coils de-

each other and secured

posed

void of magnet-cores and energized by dii-
rerent voltaic circuits and annularly located
one within the other, substantially as and for
the purposes set forth. |

3. A magnetized g&lv::mm1‘1@1:@1*-11@@dle pro-
vided with a spring of conducting material
and with one or more con tact-terminals 1n a
relay-circuit, in combination with one or more
field-coils positively energized and one oOr
more field-coils negatively energized, all of
said coils devoid of magnet-cores, whereby
<aid needle is adapted to operate in the mag-
netic fields of said coils, substantially as and
for the purposes set forth. |

9. A laminated oalvanometer-needle built
up of separate magnetized laming of like po-
larity superposed upon each other and secured
together, as and for the purposcs set forth.

10. In combination with galvanometer-
coils, a curved magn otized galvanometer-
needle composed of two lamin ated ares built
up of magnetized laminge superposed upon
together with their
poles facing each other, and said coils be-
fween said facing - poles, whereby a galva-
nometer-needle of increased magnetic power
is obtained for deflection by the united field
force of said coils, substantially as and for

the purposes set forth.

11. Amagnetized galvanom eter-needle com-
of enrved ares adjustably connected to
the arms of an oscillatory shaft, whereby the
Jeverage of said ares and the equilibrium ot
the needle are accurately adjusted, substan-
tially as and for the purposes set forth.

19 In combination with a magnetized oal--

vanometer-needle, afriction apparatus,where-
by said needle 18 prevented from moving by
ihe brake action of said apparatus un til the
force of the field energy acting upon the nee-
dle exceeds such brake action, substantially

' as and for the purposes set, forth.

set forth., |
14, In a machine for transmitting electric-
- energy,
magnet-cores and energized the one by a main ;

nation with a magnetized
two curved arcs, and a supportng

~13. Incombination with the oscillatory shaft
- of a magnetized oalvanometer-needle, one or

more friction rods or bars, whereby the oscil-
lations of said needle are steadied and con-
trolled, substantially as and for the purposes

one or move ad justable galvanometer-
coils of insulated wire provided each on its
periphery with a dovetail piece, in combi-

frame or
erames dovetailed to receive said piece Or
pieces, whereby
poles of said arcs, substantially as and for the
purposes set forth.

CHARLES E. DRESSLER.
Withesses:

FRANCIS P. REILLY,
JOHN TULLY,

needle composed of

said coil or coils are adjust-
ably set in position relatively to the opposite
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