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Unrtep States PATENT OFFICE.

FRANCIS. O. J. SMITH, OF WESTBROOK, MAINE.

IMPROVEMENT IN ELECTRIC TELEGRAPHING APPARATUS: o

B "._lszpeciﬁc.atioﬁ forming part of Letters Patent No. 26,625, dated December 27, 1869.

To all whom it may concern: - o
" Be it known that I; FrAnoig O. J. SMITH,

- of Westbrook, iu the county of Camberland
" and State of Maine, have invented a new and

Improved Mode of Constructing and Operat-
ing ‘Electro-Magnetic and: Electro-Chemical

. Telegraphs ; and I do declare the following to.

be a full and exact deseription thereof. .
_ First, T employ anentire metallicconducting-
circuit, in combination with any known ‘gen-

-erator of galvanism, electricity, or electro-mag-

netism, and any known mode of breakingand
closing suclh cirenit. at pleasare, and with or
without electro-magnets, according as electro-
magnetic or electro-chemical instruments or
machines are desired to be operated for tele-
graphing purposes. ‘

Second, onesach generatoristo be employed
at every station for the main circait from
which intelligence is to be sent to any other

‘'station by means of said combination, and the
- ‘same is to be adjusted to the circnit and to the

other aforesaid known agencies in the manuoer

" hereinafter described, so as not to have such
- generator brought into action only when intel-

ligence is being transmitted from such station,
whethersuch station beterritorially a terminal
or intermediate station of such metallic circuit.

Third, I employ for such: conducting-cireait
any metallicrod, wite, or cord of sufficient con-

. ducting -capacity to transmit the curreunt so
- generatedl of the desired intensity and gqnan-
" .tity, the conductor being extended from one
~ pole of said generator to each station to be

communicated with, and there adjusted to and

" combined with the Tequired electro-magnetic
-or electro-chemical instruments or machines,
. as Liereinafter described, and thence back to the

other pole of such generator,such condactor be-
ing also extended on supports above ground or

. buriedin the ground, orthroughany bodyof wa-

ter that may intervene between such stations,

" and without any of the known or nsed modes of

insulation in the hitherto constructed electro

’ .galvanicdrmagnetictelega.‘aphs,i.tbeipg'a’ pecu-
Jiarity of my improvement and combination to
“wholly dispense with all denominations of arti-

ficial insulation of the conducting-circuit em- |

ployed, hitherto deemed essential in the con-
struetion and working of electro-magnetic and
electro-cliemical telegraph-lines, in my im-

provement the ground and water being alike

| incapable of use for any part of the.conduct-

iiig-eircuit. S R
Fourth, any known instrument or maehine

or mode of recording, marking, or printing - -
signs or letters, or of soundingor forming inag-

netic or electric signals of intelligence or of

deflecting magnetic needles or bars at distant:

points or places from the operator, may be.

employed or used in the circuit-aforesaid, ad-,.
justed or combined as herein-described,and at: -

each and every station that may be desired. -

Tifth, Irefer to'the annexed diagram for for-

ther and more minute illastration of the com- o

bination and adjustment of the several parts -
of a.telegraph:line constranctéd according to

the improvement which I claim. Thisdiagram

represents three distinet stations distant from -

_each.other at A. B .Gy and in like manner:any..

namber of stations may be included in a éir-

cuit. In this diagram.d d d d represent the,

main conductor,:; ¢ represents a well-known "
lever-key for breaking and closing the circuit -

at each of the stations. To one end of thig:

key, which is metallic, and forms a section of - :_ﬁ' :

the main conductor under all circuinstances,.

is éttachet'l, the main conductor, which at that ,’:’
point is formed - iuto.a spiral or other gpring ™ ~*
(see f) of sufficient strength to maiutain. the . - :

key, when not opérated, iira positionofeontact i
at its opposite end with the metallic point be-.

neath the sameat g. . Saidkey hasametal poing
at &, which, when the key is pressed downward *

by the operator, is brought in gontact with ‘a o
metallic point or auvil, 4,'and breaking the ==

previous circuit at g. - From'the anvil ¢is €x-

tended a section of the metal conductor-to one. -
pole of the generator aforesaid, k.. . From the -
opposite pole of the generator k-another sec-:

tion of the metal condactor is extended and: !

joined to the conductor that leads to the car-: C
rent-coils of an electro-magnet, m, wheén one. -

is desired to be employed in the combination .

for the parpose of working a local conducting g
circuit,0r any magnoetic instramentor machine -

for telegraphie purposes, oi fo the. electro-

chemical instrument or machine when snchig
employed for 8aid purposes instead of an elec- . -~
tro-magnetic instrnment or machine. Frem - .

the metallic ‘point or anvil ganother section of

the ‘main conductor is extended to and joined - .-

with the. aforesaid Seection:

of condactor that
connects the generator with said -cnrr_gpt-coils ‘
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-or electro-chemical apparatus. From the op-
posite extremity of said:'curren t-eoils or elec-
tro-chemical apparatus the main conductor d
is continued to the next station B, where the
Same combination of key, sectional couductors,

generator of galvanism, electricity, or electro-

magnetism and magnetic or- electric instra-
ments or machines is employed -in and forms
a part of the main condueting-circuit, as at A,
and in like mannerto and for as many more
stations as may be réquired in the circnit.

. Operation: From the above deseription - it

will be apparent that with the keys throagh-

out ‘the circnit at rest npon- their Tespective
auvils g the metallic-circnit is complete- with-
out any generator in action, and that when-
ever the key of either station is pressed down-
. ward and themetallic paints kand iare brought
into contact the aforesaid metallic circuit is
broken at ¢ at that-station only, and the cir-
- euit is reformed through the generator % of
that station, and the sectional ednductors con-
nected with the opposite poles of that gener-
ator, and the current of clectricity or galvan-
ism aects- throughout the entire cirenit and
brings into use each aforesaid instrament or
anachine combined :therewith at-each of the
stations in the cirenit, but-leaves every other
generator in the circnit outof action. '
- Sixth, Explanation of the law of my im-
provement in the construction of the condnet-
ing-circuit: The nearer the.capacity of the
*wire forming the cnrrent-coils that may be
used in the main circuit approaches an equal-
ity in conducting capacity with the main con-
dactor, the more perfectly will the cnrrent be
transmitted or maintained in eqoality of in-
 tensity and power thronghoutthe circnit, as the

reduced capacity of any section of the cireuit,

hewever short, either by lessening the size of
it, or otherwise, reduces in a like degree the
capacity of the eutire circuit, and thereby es-
tablishes an affinity between it and interposed
conductors of correspondingly inferior capac-
ity, and creates through the latter a short cir-
euit. So long as an equality or uniformity of
the capacity of theiconductors for the current
is maintained ho inferior conduetor of ashorter
circuit will -divert -the enurrent so much as to
interfere with the succéessful working of the
ﬁlegraph-line coustructed upon the improve-
ent herein described, whatever may be the
extent of its cirenit. . Hence the ability I elaim
" for such a line  to work for telegraphic pur-
Poses without any artificial insulation, under

the combination of apparatus above deseribed,
through any distance of air, earth, or water,
the true law being that the eurrent will. not
leave a superior ‘conductor, whatever may be
its length, for an inférior one of shorter length
‘to an extent that will interrupt its use for tele-
graphic purposes. The only practicable mode,
moreover, of working an uninsalated metallic
circait is by the above combination of an in-
dependent circuit, or its equivalent, by which
the only generator .of .a current brought into
action atany one time on the line is that imme.-
diately under the control (for breakin gandclos-
ing its current-cirenit) of the transmitting op-
erator. As it isimpracticable for bim to break
and close the eutire current of a distant gen-
erator, for the reason that as soon as the me-
tallic circuit of a distant generator is broken

the portion of eircuit intervening between the

operator 8o breaking the circuit and the dis-
tant generator of electricity is reduced to the
‘capaeity of any conductor which is touched by
such intervening portion of the circuit, and-a
shortcircuit is thereby immediately established
for such distant generator, and the recording
or telegraphic instrument, combined with the
generator at such distant point, cannot, in con-
sequence of such shorg cireuit, be worked by

‘such -distant. operator, he cannot break and
-close the shorter eircujt which the distant gen-
erator under sach circumstances seeks out, al-

though it be of an inferior conduscting capacity.
-~ Idiseldim the invention of each of the above-

‘described apparatus, iistraments, and ma-

chines. in_severalty, each having been long
known. I also disclaim the particular combi-
nation for working telegraphs described in the
Letters Patent granted to E. Coruell, dated
December 20, 1845, wherein the ground forms

a part of the cirenit, and insulators of the wire-

are indispensable.
What I'claim as my invention, and desire to
secare.by Letters Patent, is—

' Theabove-described new and itzproved mode,

and combination of apparatus, instruments,

and machines used conjointly in the manner
~and for the purposes above described, and dis-

pensing therein with all artificial insalationsof
conducting-circnits for telegraphic purposes.
. -FRANCIS O. J. SMITH.
Witnesses: '
FrANoIs B. SMITH,
ELIPHALET CASE,
CHAS. F. Woob,
J. G. SPEED, J¥r,



