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A HIT(JIICO( K AND SAMUEL A. DAVENPORT, OF ERITE, PENNSYLVANIA

COMBINED TELEPHONE AND TELEGRAPH SYSTEIVI

SPECIFICATION fermmg pa,rt ef Letters P&tent No 4:02 298 dated April 30 1889,
| Applmatmn filed J anuary 30, 1888. Serlal No. 262,436, (No model) |

- To all whom i may concern:

Be it known that I, WILLIAM BURNLEY,

East, in the county of Erie and State of Penn-
sylvania, have invented certain new and use-
ful Improvements in Combined Telephonic
and Telegraphic Systems and Apparatus; and

- I dohereby declare the following to be a full,

10

clear, and exact description of the invention,

such as will enable others skilled in the art
to which. 1t appertains to make and use the

o same, reference being had to the accompany-
- ing drawings, and 1:0 the letters and figures

~in combined telephonic and telegraphic sys-

of reference marked thel eon, forming part of
this 5peelﬁeat10n
- My invention consists in the improvements

- tems and apparatus hereinafter Set- forth in

20

in the accompanying drawings, in which—

- Figure 1 illustrates a type of my improved

 combined telephonic and telegraphic system
and apparatusand anarrangementthereof em-

bodying telephonic terminal and telegraphic
intermediate stations operating over the same
main line. TFig. 2 illustrates a type and an

arrangement thereof embodying telegraphic

terminal and telephonicintermediate stations

30
~arrangement thereof embodying telephonic

operating over the same main line. Fig. 3
illustrates a typeof my improvements and an

| ftelmmel and three telegraphic mtermedlete

stations operating on the same main line, and

.also the location of the central _telegraphic

35

40

“back to the main line. _
- type of my system wheleby, wmiter alia, I op-
~eratemy combined telegraphic and telephonic

station in a derived circuit shunted from and
I'ig. 4 1llustrates a

system on a cleared circuit. Fig.5illustrates
a type of my improved system and apparatus
whereby telegraphicand telephonic apparatus

are adapted to simultaneously operate over

- main lines in close prommlty to each other

or bundled together in a cable, some as tele-

phonic and othels as telegr aphle lines, with-
out damaging induction or 111te1ferenee with
~ each othel
of one type of my combined undulatory-cur-
rent and Morse-key telegraphic transmitter.

I‘w 6 shows a perspective view

Figs. 7 Emd 3 ehow enlarged views, partially

9, and 9 of the drawings.

lin Seetlon, of the undulatory-current tele-
HCEE _ a | graphic transmitter embodied in the types of
- citizen of the United States, residing at North

my improved system shown in Kigs. 1, 2, 3, 4,
Fig. 9 1llustrates a
modified arrrangement of the electrical con- 55
nections between the combined undulatory-
circuit and the Morse or make-and-break

telegraphiec transmitting apparatus of myim-

proved system.

Like letters or figures refer to like partsin 6o
all the figures.

The plmupal objects and features of my
invention are, first, to provide in a telephonic
and telegraphic system operating on the same
main line telegraphic transmifting and re- 63
celving apparatus and mechanism and tele-
phome transmitting and receiving mechan-

| ism whereby telephome and teleﬂ‘mphle mes-
the specification and claims, and illustrated

sages can be simultaneously sent. over the

| same line or circuit without interference with 76

each other; second,to combine and arrange
in a combined telegraphic and telephonic sys-
tem telegraphic apparatus and mechanism
embodying the invention and undulatory-cur-
rent telegraphic system, shown, described, 75
and claimed 1n my application for Letters
Patent of the United States filed October 10,

1887, for a system of telegraphyinvolving the

use the1 ein of undulatory electrical emrents, |
third, to provide and combine in a combined 8o
t-elegmphic and telephonic system and appa-
ratus undulatory-current telegraphic trans-
mitting or receiving mechanism in such man-

ner that teleﬂlaphle and telephonic messages”
may be simultaneously sent and 1eeewed on 8s
the same main line without damaging inter-

ference with each other; fourth, to pr 0V1de a
system and apparatus Wheleby telegraphic.
and telephonic lines can be elmulteneously
operated when in close proximity to each go
other without damaging induction or inter-
ference of the telegraph with the -telephone
wires; fifth, to provide a combined telephonic

and telegraphic system wherein the damag-

ing induction and interference of telegraphic 93
w1‘rh telephonic lines when placed in close
proximity with each other, or when telephone
and telegraph instrumentsare simultaneously
operated on. the same line or circuit, is dis-

| pensed w ith without embodying extra eleetl 0- 100
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magnets or graduators or rendering the tele-
phone-receivers dull by eunlarging their dia-
phragms, or otherwise rendering them less sen-
sitive to acoustic vibrations, and so that tele-
graphic instruments and the most sensitive
speaking telephone-receivers can be simul-
taneously operated on the same wire or cir-
cuit without interference, and as well also on
contiguous wires, the damaging inductive ef-
fects of the telegraphic wiresin this case be-
ing entirely eliminated.

The other features and objects of my in-
vention will appear hereinafter in the SPeCi-
fication and claims. -

JItmayherebeobserved thatthe arrm}gement
of circuits and combinations of mechanism
hereinafter described for stimultaneously tele-

graphing and telephoning on the same wire

or for eliminating mmterfering induection be-
tween contiguous wires simultaneously used
for telegraphy and telephoning is such, as

- will be hereinafter shown, that the circuit

30
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may be used for ordinary telegraphic pur-
poses alone and operated with a common
Morse key and ordinary telegraphic sounder
mechanism 1n lien of my improved tele-
graphic transmitting mechanism, in which
case, however, the telephones along the line
will emit rattling sounds due to the induced
or direct currents from the telegraphic im-
pulses produced by the make - .:md break

transmitting-key.

To more fully explain and illustrate my in-
vention by referring to the drawings it will
be seen that Fig. 1 shows a circuit in which
two telegraphic stations are located on the
same line hetween two telephonic stations,
the connections being so made that the tele-
graph-stations may be operated either on an
open or closed circuit. In this system the
telephone-stations are the terminal stations.
In Fig. 2 the stations are reversed, the tele-
phone-stations being the intermediate and the
telegraphic stations the terminals. In Fig. 1
the telephonic apparatus is located in a de-
rived branch or circuit consisting of two por-
tions each having two free ends or terminals,
1 2and 17 2/, 1 normally contacting with 2
and 1’ with 2/, making
the main line 3 at 3" through the contact-
springs 1 2, wire 4, condenser 4/, and by wires
5 and 5 through the extra-current vibrator
6 and by wire 7 to contact-spring 8 and thence
by lever 9 ﬂlld wire 10 to contact-springs 17 2’
and line-connection 11 to main line. When,
however, the lever 9 1s down upon eonta,ct—

springs 12 and 13, a circuitis completed from

the main line 8 through the connection 3/,
the contact-springs 2 1, wire 4, condenser 4/,
wires 5 and 14, induction-coil 15, telephone-
receiver 16, wire 17, contact-spring 13, lever 9,
wire 10, contact-springs 1’ 2°, and connection
11 to main line.

Between the contact-springs 1 and 1/, con-
necting the telephonic circuit with the main
line 3, I place a switch, 26, which in its normal
position, asshown, doesnot touch either of the

a derived circuit from

402,298

contact-springs 1 or 1’. T'othe cross-arms 27
and 27" of this switeh 1s connected a ground-
wire, 28, so that when the switech 26 18 turned
to the right, as shown in dotted lines in Fig.
1, the arm 27 presses the contact—sl)rinw 1
a,way from the contact-spring 2, breaking the
electrical connection between them and estab-
lishing electrical contact between the arm 27
and the contact-spring 1,thereby grounding
the current through the_ wire 28, and, vice
versa, if the Switch 26 is moved over in like
manner to the left, wire 10 is 1n like manner
orounded.

The object of the contact-springs 1 2 and
17 27 and the switch 26 and its ground-wire 28
is that while the contact—sprmws 12and 1”2’
normally complete the ecircuit when a num-
ber of derived or branch circuits, each con-
taining telephonic apparatus, as shownin Eig.
1, are located in the same main line, as 1llus-
trated in Kig. 4, should station C desire to talk
with station E the switech 26 at station C 1s
turned to the left, thereby grounding wire 10
and at station E it isturned to theleft, thereby
orounding wire 10. Now, as I tracethe course

of the telephone-circuit from station C to sta-

tion E,I find that one portion of it goes to
ocround through the switch 26 and 1ts ground-
wire 28, while the other portion passes to line
3 and through the condenser 30 at telegraph-
station J,and confinuing on main line 3 to
station E, and thence through contact-springs
1 2, by wire 4, condenser 4/, induection-coil 15,
receiver 16, contact-spring 13, lever 9, wire 10,
and switch-arm 27’ to ﬂ'round thl‘ouﬂ'h wire
28. Thus 1t is obvious that the ﬂ'roundmg of
the current.by means of switch 26 places the
resistance of telegraph-station I, as well as
the resistance of the telegraph-stations G H,
to the left of station Cin such shape as to en-
hance the value of the telephonic currents
from station C to station E, the outgoing
telephonic currents from station K to station
C being also enhanced by reason of and in
proportion to the resistance of the telegraphic
apparatus located at the telegraph-stations K
and L between ground 81’ and telegraphic
oground 817 and these results so produced by
the resistance of the telegraphic apparatusat
telegraph-stations, as aforesaid, are recipro-
cally exerted upon the telephonic current
both ways.

The telephonic 1ransmitters and receivers
and their intermediate connections at all of
the stations shown are of usual and-ordinary
construction and so well known and under-
stood that further reference thereto is deemed
unnecessary. In lieu, however, of the ordi-
nary magneto call-bell, I have provided an ex-
tra-current vibrator, 6, the ordinary magneto-
currents produced by the bell mechanism or-
dma,r]ly used for such purpose not being of
sufficient tension to pass through the con-
denser 4’ and actuate the ordinary magneto-
bell. This vibrator 6,1 construct of a perma-
nent magnet, 33, ]1aJV1nﬂ' a coll of wire, 34,
around one end th ereof, the same as in an or-
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dinary telephone- reeei'vel
~ coll I place 1n a case, 35, which in the draw-

402,298

~ ings is shaped like an ordinary telephone-re-

U

eewel case, and is provided with a diaphragm,
36,1in the usua,l manner, but somewhat larger
than the "ordinary. telephone receiver dl&-_
‘phragm. To one side of the case 35,1 secure

0 an arm, 37, in which is pivoted a horizontal

IO

lever, 38 h&vmw on its inner end a contact-
-pleee, 39, Whlch 1ests on the center of the dia-

phla,ﬂ'm 36 the other end of the lever 38 be-
ing prowded with a screw-threaded weight,

_.40 adapted to be adjusted as required. T

the sides of the top.of the case 35, I also se-

cure an arch, 41, which spans the central por-
tion of the dlaphmwm 56, and centrally over

the contact-piece 39, I pleee a screw, 42, the

o  lower end of which is provided with a pla,tl-

num tip edepted to make contact with a plati-
num button in the.top of the contact-piece 39 .

when the dlaphmﬂm 36, upon which the con-

tact-piece 39 rests, is aetuated by induced cur-
.rents or by currents from a primary coil, 43.

The local circuit indicated by wires 44 (the
remainder thereof mnot being shown) will be

closed, so as to.operate a sw'nel bell or other
suitable signaling epparatus (not, show n) lo- |

~cated in Sald elremt 44, In the local circuit

45, I place a battery, 45’, and also a suitable
| meke-end break key, 46 for signaling pur-
- poses. The telephonic c1reult 18 alse pr OVlded
- with a shunt-line, 23 25, having a lightning-
 arrester, 24, Ieea,ted therem for the purpese

of Shuutmﬂ' hu'htnmﬂ* ar ound the eonden—-
ser 4’. -

-In eonneetmﬂ the teleﬂ*mph:te a,ppemtus

“used at sepamte telegraph-stations to the

~main line 3, I attach a branch line, 47, theleto,
-~ leading to a rheostat, 48, from which a wire,
49, extends to the 1eley 50, and thence by,
‘wire 49’ to the key-lever 51 ef my improved
© undulatory-current telegraphic transmitter,
- .and thence Dby a metallic connection .along

said lever 51 and metallic electrode 52 and
non-conducting medium 53, secured to the
lower part of the electrode 52.

luid 54, bemfr covered w1th a

filmn theleof, said: ﬂmd bemﬂ' in circuit mlthf |
binding-post 75, thence by wire 56 to insu-
lated eonteet—pomt and plate 57 of key 58

and by wire 59 to battery 60. The wire 61 is

- a shunt-line, eenneetmn‘ with the base of key

S 60

58, or with the sw1teh-1eve1 62 thereof, so that

when the switch-lever 62 is thrown back into

“contact with the insulated contact-point and
~ plate 63 it connects with wires 64 and 65 for the
. purpose of shunting the ba,ttely 60, and also

for the purpose of preserving the eenlmulty

of the line when it is desu:'ed to operate on
‘the closed-circuit plan, the eentmulty being
completed when the switch-lever 62 is in con- :
“tact with the insulated contact-point 63.

One of the important features of my im-.
proved systems of s;lmulta,neeus teleg graphy

and telephony on the same line or elremt IS

my improved ,teleg‘raphle  transmitter, en-

This 1:11&0'11 et and

The lowerend
5 of said medium 53 reaches into the semi-
| '?-:cenduetmﬂ* ;

larged views of' different forms of. Wlileh are
111ust1ated in Figs. 6, 7, and 8. Referring to

| Ifigs. 7 and 8, 51 1S the key-lever, pivoted at
one end in bemmfrs 51%, which bearmﬂ*s are .

eleetmeally eenneeted with the eontaet—sel ew
68" and curved arm 52, on the end of which
is secured the metallic electrode 52, and to the
metallic electrode 52 is secured a slender stri ip

of glass, ebonite, or any other suitable non-

conducting Substanee The key-lever 51 is
also p10v1ded with a finger-knob, 66, and a

The contact-screw 68" serves to make con-
tact with the contact-point 68, and also serves
to adjust the downward motlon of the key 51.

54° is a fountain-cup provided with a plun-
ger, 54% operated by means of an adjusting-
SCTew, 54’
sembeenduetmﬂ' fluid, 54, the height of which
in the bowl of the cup 54° is rewuleted by

means of the adjusting-screw 547, so y that when
1n operation the I{ey-level ol 1s depressed the

mete,llie electrode 52 enters the fluid 54, and

| when the key-lever 51 is up the lower end of
| the non-conducting medinm 53 remains in .

the fluid 54, which is. electrically connected

| 'with the binding-post 75, so that at all times
there 18 a continuity of circuit from the

fluid
Im of the semi-

to the electrode 52 through a fi

This fountain-cup is filled with a

75

{ spring, 51/, for raising the key-level 51 when '
| the plessure 18 remeved therefrom.

80

90

95

conducting fluid 54 adheum to the non-con-

ducting stl ip H3.

69 1s a switch adapted to connect the con-
tact-point 68 with wire 70 and binding-post

Lhus making a metallic continuity of the cir-

cuit at the instant the full potential is reached

through the semi-conducting fluid 54.

In Fig. 6 I show how I combine my im-
proved unduletmy telegraphic transmitter
and the ordinary Morse key together - to form
the telegraphic transmitting meehanism of

my improved combined telephonic and tele-
graphic system, and it may here be observed
-that the electrical connections in this form of -

transmitter are substantially the same in ar-
rangement and operation as that shown in
Figs. 1,2, 3, 4, 5, 7, and 8, hereinbefore de-
scribed, 1n those figures the parts having

been shown detached from each other the bet- -
ter to illustrate and explain their connections.

In the form of telegraphic transmitter
shown in i 12. 6 the lever 51 ismounted in the

bearings 512? and is provided with a metallic
arm, 52’, to which a metallic electrode, 52, is
fixed, having a slender strip of non-conduct-
g medium, 53, secured to the lower ex-.
125

tremity thereof. The free end of thelever 51

operates between adjusting-screws 51* and
The fountain-

51°, for limiting its movement.
cup 543 is of the construction shown in Figs.

7 and 8 hereinbefore described. The Morse,_.

key is here shown as secured on the frame
51° directly over the-lever 51,-and is electric-

ally connected therewith, (Lenneetlons not .
shown,) substantially as hereinbefore de-
‘scribed.

In place of a finger-knob, 66, on the

IGO0

75, and thence by wires 56 and 59 to battery,

105

I1O

_—

120

130
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lever 51, I secure to the key 58, directly un-

“der the finger-knob thereof, a downwardly-

projecting 10d 58, the: lower end of which

.comes I1nto eont&ct Wlth the inclined stud 582,

so that when the lever or key 53 18 depr (,%sed -
the lever 51 is likewise depressed, a spring; |
63, serving to raise the lever 51, this spring
~This de-
~vice is also provided with a proper number |
10 of bmdmﬂ"-pogtq of which 49% anc
o are shown. Incoperation: this type Of tele-

. frmphlc transmitter operatesin the sameman- |
“ner as those hereinbefore de%el 11)(,(1 1]10(1110~;

belng ad;mted by a spindle, 632

n-r-.-f

Cing like effects and results.:

TIn Fig. 2, as has been 11e1*embef01e stated
two telephone-stations are located on the 11116 ?
-3 between: two telegraph - stations; while in .
Fig. 3 these telewrdph—stdtmns are located on
SRR _the Jine 3 between: two

o m In this type of mysystemthecircuitarranged
-+ is the same. as that hereinbefore d'e%cribed
*except that of the central telegraph-stations. |
‘At thisstation the telewmphmappm atus islo- |
o eated in a derived  eircuit  shunted: Mound a |
SR 25 (,ondenqer ?
The armnﬂ*ement of circuits: in Figs. 1 f,..f,%i
| Emd 318 Sudl that in telegraphing they may
'be operated on either open or closed: cireult. |

telephone-stations.

73, located in the main line 3.

- When it is desired to operate on open cireuit,

S 30 the switeh-lever 62 is closed upon coutac‘t
SEREEE Whﬂes

plate 63 at the two stations not sending

at the station sending the smteh-lever (2

45

55

65

~open and occuplesa posnmn intermediate be-; |

tween  contact-plates 57 and 63.:

tact-point 57, thence by key 58 to wire 61,and
thence by wire 49/, relay 50, wire 49, rheostat 45,
and wire 47 to main line 3. 'While receiving,

40 however, the switch-lever 62 1s moved upon

contact-plate 63. Then the current is from
main line 3 through line 47, rheostat 48, wire
49, relay 50, and wires 49’ and 61 to switch-
1eve1 62 and contact 63, and thence to ground
by wires 64 and 05. If however,it is desired
to operate on closed (,11*(31111: the switeh-levers
62 are all moved upon the contact-plates 57,
which closes the circuitand putsall of the bat-
teries to the main line 3. Whilethe operator

co is sending, however, he moves the switch 62

of his Ley to a 130%1‘[1011 intermediate between
the contact-plates 57 and 63 and then oper-
ates his key in the usual way.

When it is desired to transmit messages by
the undulatory current on closed (311'(3111’[ the
switch-levers 62 are closed on the contaot-
plates 57. The operator sending them manip-
ulates the key-lever 51 by means of the finger-
knob 66 in the same manner as he would use

60 the ordinary key-lever, 58. On depressing

the key-lever 51 the current is from battery
60 to contact point and plate 57 and to bind-
Ing-post 7o, thence through the semi-conduct-

ing fluid 04 to metallic electrode 52, through

the key-lever 51 to wire 49’ throun'h relay 00
wire 49, rheostat 48, and wire 47 to main line 3
When.reeewm o, the operator closes the switeh-

i

' lever 62 on contaet-plate 57.
| then from main: line 3, through wire 47,
stat 46, velay 50, and by wire 497, through wire o
|61, Loy 58, eont.m plate 67, mld wire o9, to

-b&ti ery 60, and thence to ground by wire: 60 N
~ The ty pe: of my impr oved system shown in
:I‘ln 4is designed to illustrate my arrange- -
;ment for. Opemtmg a telen*mphm and tele—é
In this .
‘arrangement } show how, when telegmph-sta-e SRR
‘tions intervene on the same main line be-
tween telephone-stations—for example, see - - -
30 i

only:

Ifin Fig

SRR - Now, when |
SRS 3 5 the key 58 is depressed upon the contaet—pmnt; 5
57 the current is from battery 60 to s ald. con- |

402,298

phoniec system: on a closed circuit.

telephone-station J, Fig. 4—a condenser forces
| the telegraph- currents through thetelegraphic .~
instruiments, this being (10116 by placing the = - =
condenser 30 in the main line 3 and the tele- =
‘eraph-instruments on a branch circuit, 3%,
shunted around the condenser 30. . In 13111%; 8z
1 type of my system no rheostats are neees_sary: o

to shunt thecondenser; neitherisitnecessary . = ¢
| to ‘use eleetro-magnetic graduators in the . .

rheo- ...
:7:(;]: .

branch circuit 3% but a rheostat is placed in -

each terminal teleﬂ‘mph-statmn around-wire. |
81, and under some cncumstances itmightbe 1
| advisable to place arheostat, 82, at each tele- .
oraph-station between the main line 3 and the . - -
1 1elax 50, as illustratedat telegraph-station Iy @
95 - -,
| arrangement it will be observed that the tele- 9 R
8 n'ra,ph apparatus at stations A, B, C, E, and
. 4 :are of the same type shown in-
$:f Figs.1: and 3, hereinbeforedeseribed. - Inthis .
ICO
CI, EK, and I‘L in which both Leleﬁ'l aphlc T
and telephonic appamtus are: located the
telegraphic apparatus at these stations also

but they would be seldom: needed. In. thls

}?Stem lmwevel‘ 1 show stations A, G B, H,

being of the same type as that shown in Ifigs.
1, 2, &nd 3, hereinbefore described.

The type of my system shown in Fig. 5 is de-
signed to illustrate an armnﬂ‘emenb of tele-
phomc and telegraphic mechanism for simul-
taneously operating the same over wires in
close proximity or when bundled together in
a cable, some being telegraph and some tele-
phone wires. In this arrangement the line 3¢
is shown as in use for telephonic purposes
alone. Inthat case the condenser 4’ and also
the extra-circuit apparatus 43 to 46 and the
extra-current vibrator 6 are eliminated, and
an ordinary magneto-bell, 85, in the line 3°
used in lieu thereof, the remainder of the tele-
phonic apparatus being the same as that
hereinbefore deseribed, the main line 3* being
connected thereto and grounded through wire
10 in the usual way or through induction-coil
15and same wire. 'The telegraphicapparatus
used on the contiguous wires 3° is of the
character hereinbefore described, its opera-
tion being such that no magnetic graduators
or condensers are necessary tfor eliminating
the inductive interference of the uelegtaphw
with the telephonic mechanism.

In Fig. 9 I show a modified arrangement of
the eleetrical connections between the undu-
latory-current telegraphic transmitter and the
Morse-key mechanism. In this arrangement

- wire 49’ extends to binding-serew 90, and
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N thenee by wire 91 to Morse key,and thence by

~ contact-point 57, while wire 56 is extended to

and connects 1'ela,y 51 COHtELCt—pOlHt 57 being
also connected with wire 56 by wire 92. I‘mm

:bmdmﬂ—screw 90 a wire, 93, e;xteuds to bat-

" tery 94, and thence by wire 93’ to binding-
~serew 90" and wire 95 to ground.

By this ar-

- rangement of eonnectlons I can operate with

~ either key—rviz.,, by opening the Morse key and
~operating with that or by opening the switch

- on the undulatory current-transmitter and

opel*atlnﬂ w1t]1 tha,t as the operator may de- |

sire.
In the deserlptlou of my 1mproved com-

_ bmed telephonic and telegraphic system here-
_1nbefore

given I have shown and referred

| --partwularly to an undula,tory-eurrent tele-

- graphic transmitting apparatus as part of my
- system and apparatus
20

However, it is obvi-

 ous that the undulatory-current apparatus
~ and system of telegraphy shown and described

~in my application hereinbefore referred to are

graphic s
: undulatory current. telegraphic instrument

applicable to and may be used in and as a
part of the combined telephonic and tele-
system hereinbefore described, the

in the former case operating to produce and

- malntain a like type of undulatory and con-

- tinuous current as is produced and main-
30
- transmitter described in this case; hence 1
have not particularly shown or described said

tained by the 1111dulatory-—eurrent telegraphic

- undulatory teleﬂ*raphm mechanism, as its re-

.- lation toandoperation in the co mbined system

herein described are obvious to those skilled

in the art to which my said inventions relate;

~also,in describing my invention, the construc-
~ fion, arranﬂ'ement and operat:lon of many of

.. - 4o

the devwes herembefore referred to as parts
of the mechanism of my improved combined
system are so well known to those skilled in
the art to which my invention appertains that

' T have deemed it unnecessary to embody a
. detailed description thereof in this specifica-~
o 45

tion; but I have fully described the novel fea-

tm:-es of my invention and their combination

with such known devices, so as to enable oth-

ers skilled in the art to which it appertains to

~ construet my combined system and appara-

tus and operate the same.
Therefore what I claim as new, and desire

 to secure Dby Letters Patent of th Umted
- _States 18— =

1. Inacombined teleﬂ*raphle and telephonic.
system, the combination of undulatory-cur-
. rent telegraphic transmitting - instruments

adapted to operate and mamt&ln a continuous
current over a main line, and telegraphic re-

. celving-instruments on said line, with tele-
ol 6o

phome transmitting and receiving instru-

‘ments operating over said main hne, and con-

densers between said telephonic instruments
and said main line, substantially as and for
the purpose set forth

2. In acombined teleomphlc and telephonic

- system, the combination of undulatory-cur-
- rent teleﬂraphlc transmlttlnw apparatus tele~

-graphicrelay,sounder, and battery apparatus

with telephonic receiving, transmitting, and
signaling apparatus, all operating on the same
main lme, and a condenser through which the

‘telephonic current passes from the main line
to the telephonic instruments, whereby both
| telegraphic.and telephome currents simulta-
‘neously pass over the main line to and from

the telephonic and telegraphic instruments
without interference with each other, sub-
stantially as and for the purpose set forth.
3. Inacombined telegraphicand ’relephomc
ijstem the combination, on a main line, of
terminal stations having telephonlc tl*ansmlt-
ting, receiving, and Siﬂﬂ&linﬂ instruments op-
erating over Sald line, and cond ensers between
sald 1nstru ments and the main line, with inter-
mediate telegraphic stations on said line hav-
ing undulatory-eurrent telegraphic transmit-
tmﬂ'-m struments through Whleh a continuous
eurrent may be maintained over the main

line, and telegraphicreceiving-instruments on

said line at said mtermedlaie stations, sub-
stantially as and for the purpose set forth.

4. In a combined telegraphic and tele-
phonic system, the combination, on a main
line, of terminal stations having undulutory-
current telegraphic transmitting-instruments
through which the currents over the main

line can continuously pass, and telegraphic re-
‘ceiving-instruments on said line at said sta-
tions, w1th intermediate telephone-stations

hawnﬂ telephonic transmitting, receiving
and signaling instruments operatlnﬂ on smd

line, .:md eondensers between said instru-

ments and said main line, substantlally as
and for the purpose set forth.

5. In a combined telegraph and telephone
system, the eombmatwn on a single main
line, of terminal telephone-statwns having
condensers between them and the main lme,

and intermediate telegraph-stations having

undulatory telegraphic transmitting mechan-

1sm, with eondensers located 1n Lhe main line

at some of the ‘relecr‘ra,ph—sta,bwns, cald tele-
eraph-stations being located in derived lines
shunted to and fmm the main line around
said condensers, and Theostats betweeen the
relays and main line at each telefrr&ph-std-
tion, substautmﬂy as and for the pur po&e set
forth.

6. The combination, in & Smﬁ'le main-line
system, of a closed teleo*raphw cn‘cmt having
undulatory-current telegraphic transmitting
mechanism, and ordinary relays, and_'receiv-
ing mechanism operating thereon, with tele-
phomc mechanism and condensers at termi-
nal and intermediate stations on said line,
and intermediate telegraphic stations located
in circuits shunted around condensers in the
main line, substantially as and for the pur-
pose set forth.

7. In a combined teleg 1"*aph10 and tele-
phonic system having main-line wires ‘bun-
dled together into a cable and insulated from

each other the combination of undulatory-

current transmitting-instruments Opera,tmo*
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over some of said wires and adapted to main-
tain continuous electrical currents over such
wires, and telegraphic receiving-instruments
on sald wires, with telephonic transmitting
and receiving instruments operating on other
of said wires, and condensers between said
telephonic instruments and the main-line
wires over which they operate, substantially
as and for the purpose set forth.

8. The combination, in a single main-line
electrical-circuit system, of telegraphic sta-
tions each having undulatory telegraphic
transmitting apparatus, relays, and sounders,
and located in derived ecircuits shunted from
the main line, and having rheostats therein,
with telephonic stations each having a con-
denser, an induction-coil, a telephone trans-
mitter and receiver, a local-battery circuit, a
rapid-discharge signaling apparatus, a switch
for putting the telephone induection-coil and
local battery into and out of circuit and for
putting the extra-current signaling apparatus
into circuit when the telephone is not in use,
and located in and connected to said circuit
each way by meansof contact-springs having
a grounded switch between said contact-
springs, whereby the current en the main line
may be grounded from either direction and
two classes of messages be simultaneously
sent over the main line or circuit without in-
terference with each other, substantially as
set forth.

9. The combination, in a single main-line
electrical-circuit system, of a closed tele-
graphie-circuit apparatus havingone derived
branch at each joint-station containing undu-
latory-current telegraphic transmitting appa-
ratus, keys, relays, sounders, and rheostats,
with another derived branch at cach joint-
station containing telephonic apparatus con-
sisting of a condenser, induction-coil, tele-
phonie transmitter and receiver, local-battery
circuit, rapid-discharge signaling apparatus,
and switches, whereby telephonic currents
will pass through the condensers and through
the undulatory-current telegraphic transmit-
ting apparatus when the undulatory-current
telegraphic transmitting apparatus is nor-
mally open or when the current is at its low-
est potential, substantially as and for the pur-
pose set forth.

10. The combination, in a single main-line
electrical-circuit system, of a closed-circuit
telegraphic apparatus consisting of undula-
tory- current telegraphic transmitters and
keys, relays, sounders, and rheostats, with an
extra or secondary current vibrator control-

402,298

ling a signaling apparatus in a local-battery
circuit arranged in a branch cireuit, shunt-
ing the telegraphic branch cireuit, and con-
taining a condenser, telephonic apparatus,
and grounding-switches, substantially as and
for the purpose set forth. |

11. In a combined telegraphic and tele-
phonie system, the combination of undula-
tory-current telegraphic transmitting-instru-
ments through which electrical currents over
the main line can continuously pass, tele-
oraphic receiving-instruments on said line,
telephonic transmitting and receiving instru-
ments operating over said main line, and con-

" densers between said telephonic instruments

on said main line, with extra or induced cur-
rent vibrators adapted to operate telephonic
signaling apparatus, substantially as and for
the purpose sgt forth.

12. In a combined telephonic and tele-
ographic system, the combination, on the same
main line, of telephonic signaling, transmit-
ting, and receiving mechanism with tele-
agraphic receiving mechanism and combined
undulatory-current telegraphic transmitting
and Morse-key telegraphic transmitting mech-
anism, substantially as and for the purpose
set Torth.

13. The combination, in the telegraphic
transmitting-instruments of a combined tele-
graphic and telephonic system operating on
the same line, of undulatory-current tele-
araphic transmitters with make-and-break
transmitting-keys, substantially as and for
the purpose set forth. _

14. The combination,in a telegraphic trans-
mitter for combined telephonic and tele-
araphic systems operating on the same main
line, of an undulatory-current transmitting
key-lever operating to immerse a metal elec-
trode in electrical connection therewith into
and withdraw the same from a conducting-
liquid in circuit, and also to simultaneously
immerse a non-conducting medium connected
with said electrode into and partially with-
drawing the same from said liquid, with a
make-and-break key-lever, so that the two
key-levers can be simultaneously operated by
means of the finger-knob of the make-and-
break key, substantially as and for the pur-
pose set forth.

In testimony whereof I affix my signature in
presence of two witnesses. | _

WILLIAM BURNLEY.

Witnesses:

(. J. STURGEON,
H. J. CURTZE,
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