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70 all whom it may concern:

Be it knownthat I, GEORGES D’ INFREVILLE,
of- the city, eounty, and State of New York
have invented anew and useful ITmpr ovement

1n Quadruplex Telegraphs, of which the fol-

lowing is a full, true, and exact descmptlon
reference being had to the accompanying draw-
1ngs. |

The method of diplex transmission now in
use in this country, which, when duplexed,

~ becomes a quadruplex, consists generally in a

1Is

method by which one set of signals is trans-
mitted by an increase or deerease in the
strength of the line-current, and the Other set;
of sig nals 1s transmitted by reversing the po-
lfu*my of the entire eurrent which may be upon
the lime at the time of transmitting said sig-
nals. Various other methodsof d1plex: tmns-—

- mission have been suggested, such as those of

20

25

Stark and of Zetsche but so far as I know,

they have never been put in practical 0pem-

tion 1n this country. By my improved quad-

ruplex herein described I transmit signals

by variation in the potential of the eurrent
without reversing the entire current npon the
line in order to tlallslmt any one set of sig-
nals. 1 am enabled to use in my invention

- the entire change of potential of which the

30

‘battery is caprtble or I need not use so much,

depending upon which of my transmitting “.Lp-
paratuses is adopted ; but in my method no
key at any time causes a change from the

- maximun negative potential to the maximum

35

positive potentlal or vice versa; wherefore it
follows that the tendency to SpELI‘kS at one of
the transmitters is greatly reduced, and also
the extent of the sudden Varlatwns of poten-

- tial on the main circuit, thereby reducing the

40

evil effects of induction on neighboring wires.

For my receiving apparatus I employ a new

polarized relay havmg a rocking armature
and several contact-points, which will be here-

“Inafter more fully described. Although I pre-

45

fer to use but one receiving- 1nstrumeut, yvet I

may receive on two polarued 1*e1£u5fs as | Sh&ﬂ

. proeeed to describe.

50

In my drawings similar letters refer to s1mi-
lar parts.

Kigures 1, 2, 3, 4, 5, 6, 7, §, 9, and 10 Iep-
resent arrzmgement& of batteries and trans-
mitting-keys. Fig. 11 represents a vertical
view of part of my receiving polarized relay;
Fig.12, a view at right angles to Fig. 11, show-
1mng the spring-support of the armatme

Tig. 13 ;

the negative pole of the battery B’ is to line,

' 1‘3:, a bottom view of &uothel form of receiv- 55

mg-relay ; Fig. 14, a vertical view of the same
at 1‘1oht fmﬂ]es to IFig. 135 IFig. 15, a view of
the method of Supporting my i'oekiug AT M-
ture ; Ifig. 16, a view of a slightly-modified
form of 1"eceivinﬁ—1ehy from that shown in 6o
Fig. 162, a vertical view at right an-
oles to the view of Fig. 16 ; Figs. 17, 18 19,

| and 20, plans of the ﬂeneml arrang ement of

my reeelwnﬂ appar ‘LtllS showing the different
PosItions ; Fw 21, a view Showmﬂ a method 65
of recelving by two polarized :rela@ s g, 22,

| & view of a different method of Wmdmﬂ of
| the receiving polarized sounder ;

Ifig. 23? &
view of a modlhcatlon of the ar mature of the
receiving polarized relay by which an inde- 7o
pendent battery is-used for one of the receiv-
ing-sounders ; Fig. 24, another arrangement
almost similar to Fiﬂ 23 5 Figs. 25 and 26,
methods of duphc&tuw the recelving 1301&1‘
ized sounders to make the sound of the receiv-
Img-instrument more uniform and certain.

Two transmitting-keys, K’ K? are shown,
and by the general Seheme of my transmitter
the lowest or most negative potential which
¢can OCCUr in any ari m]ﬂemenb 18 to the line
when both keys are up. - When the first -key
18 depressed, a move is made toward positive
potential, and when the second key is depressed
a still farther advance is made in the same di-
rection, and when both keys are depressed the
highest positive potential of which any ar-
rangement 18 capable is attained. Of course
the advance might be from positive to nega-
tive in the same way without altering the prin-
ciple of my invention. -

In Fig. 1 is shown a transmitter and batb-
teries by which the desired effects may be pro-
duced. Two batteries, B’ B? are shown. Of
these, B 1s the larger, and we will assume it to
contain sixty cells, and B® the smaller, to con- g5
tain forty cells. The keys K’ K*are 01"(1111{11y_
circuit-preserving keys, S° §° representing,
generally, springs bearing upon the contacts
shown. These drawings will not require de-

75

S0

QO

tailled description to one skilled intheart. In 100

all cases where contact-preserving keys are
used, it 1s generally preferable to operate them
by an independent local battery and magnet.
When both keys areup, as will be readily seen,
105
When K’ is down and K* up, no battery is to
the line.. When K?* is down and K isup, the

Kig. | positive pole of battery B’is to line, and when
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as shhown.

both keys are depressed the sum. of the-bat-
teries B B* 1s to line by their positi
that is, under the assumptions of batteries
made, both keys up, minus sixty cells to line;
K’ down, K* up, nothing to line; K’ up, K3
down, 1)111&, forty to line; X K down plus one
hundred to line. By this m*];'angement it will
be observed that there is a constant advance
of potential by the depression of the keys in
the order made from the lowest to the highest,
there being, therefore, four possible conditions
of crrent upon the Iine. In Fig. 2 the con-
nections have been altered, the battery B* be-
ing divided into two equal portions, B> and B,
In Fig. 3 two batteries are achlll
used. In Ihg. 4 duphmte batteries B’ B* are
shown. In Fm. O the battery I* 1s duplicated
and the bthte] Y B’ reversed by a circuit-pre-
serving reversing-key. In Fig. 6 is shown

the most ‘Ldmnmﬂ cous method of varying the
currents, prmfld(*d continuity-preserving cur-
1'ellt-1'exfe1‘sing1{6};’8 arc used. By this arrange-
ment the currents are changed from the high-
est negative to the highest positive by the op-
eration of my keys. In Ifig. 7 the battery B’
15 duplicated, while but one battery, bB? is
used, a resistance, 7, being interposed, so as to
cqualize in a well-known manner the resist-
ance, whatever bethe position of thekeys. DBy
making the batteries I3’ B’ B* and the resist-
ance » equal, the resistance to ground through
the transmitter will always be the same. In
IFig. 8 the batteries are divided intothree, B’ B
B, B’ and B’ being equal, and resistance »" and
1* are used, so as to maintain equality of resist-
ance through the transmitter. The amounts
of these resistances will be readily calculated

by any eclectrician for any given condition of

battery. In Fig.9the battery B* is duplicated
and the battery B’ reversed. In Fig. 10 the
battery B’ is reversed, and the resistance s,
equal to the battery I¥ 1s interposed, so as
to equalize resistance to the ground G.

‘The following table will exhibit the differ-
ent currents sent to the line, the batteries B,
B4 and B* being assumed to contain the num-
ber of cells set opposite them. Of these it may
be said that Ifigs. 1 and 3 illustrate in the most
simple manner the theory of my transmitter,
and I'ig. 6 gives the most beneficial results for
the amount ot battery used:

—_— [T T IT Y —_——

2 I relative positions of
i ]{H_YS.
o . ) X -
“ & | Relative numbers of cells in the L N
D & batterics. o f: ' ; ;E
g e L 58| £5 | £5
Z i M| e R
1. | B = 60| DB2= 40 — G0 | 0 | 440 | -+100
2, | B/ = 0] B2= 90 |D¥== 90, — 30| —20 | 420 | + &0
3. | B = 501 B2 = 50 i —100 | —-50 | 0 | - 50
0| . 30
4. | B — {50 B2 = 94 1 .80 | —20 | 4920 | -1 80
. _ x .
5. | B = 30| 132 = 53 ¥ — R0 | —90 1 490 | 4 g0
6. | B/ = 30! B2 = 50 ' — 80 | —90 | 420 | - g0
I
7. | B = {;g B2 = 50 ‘s — 50! 0 {250 2100
8. |3 = 20| B2 = 40 c — 40 | —90 | 20 | . 40
0. | B = 50| B2 = { ;3 ‘o — B0 | —20 | 420 | 4 80
10. | B = 50| B2 = 50 z —~ 50| 0 1 -L50 | 100

e

O8N, 24

The proportions between the main batteries
In the arrangement shown in Fig. 6 can be de-
termined by thefollowing formula: Supposing
1t to be desired with this combination to have
the potential of either polarity represented by
the larger figure amount to n times the po-
tential of the same polarity represented by the
smaller figure, then the following equation:

(B*4-B")=n (B*B,) which reducesto {: ;i_;

which gives the proportion between the bat-

teries. Should 1t be desired to make n equal
to 4, for instance, we have the proportion
BI

'B-*'Zg’ which has been assumed to be the value
of the batteries in 1e<%pe(,L to this figure. 1do
not limit myselt of course to the particular
value just assigned ton in the preceding equa-
tion; but 1 have obtained good results from
the use of batteries relatively arranged in the
proportion just obtained from said value be-
ing assigned to n.

In describing my receiving apparatus |

shall call the current on the line,when K’ and

IK* are up, ‘* Current 1;”’ when K’is down and
K*up, ““Cuarrent 2;’7 when K’ 1s up and K3

down, “Current 3;”? when ' and IK* are
down, *“Current 4.”” The general theory of

my receiving apparatus is best shown 1n Ifigs.
17, 18, 19, and 20, the detail of the polarized
relay being given in Figs. 11, 12, 13, 14, 15,
16, and 163.

Referring now to TFigs. 17, 18, 19, and 20,
these apparatuses representin orderthe condi-
tion of my receiving apparatus when currents
1, 2, 3, and 4 are upon the line. P R repre-
sent, generally, a polarized relay, the details
of which will be hereinafter explained. This
relay i1s provided with the armatuare C, which

may be considered to be supported at the end of

a flexible spring about its middle-—that 1s, be-
tween the contact-points 2 and 3 shown.,  This
armature is also supposed to have a tendency
to move at its center toward the contact-screw
2, but to have no tendency to revolve about
1ts axis by reason of any spring, the pressure
toward 2 being adjustable by some convenient
means. The polarized relay is provided with
four contact-points, 1, 2, 3, and 4, as shown,

and the end of the armature between the pole

of the magnet 1s constantly polarized by asuit-

able arrangement. The distance between the
ends of the armature and the point 2 should
be equal, while the distance between 2 and the
end of the armature should be three times
greater than the distance between 2 and 4.
Two receiving-instruments or polarized sound-
ers, P 5 and * 8% are shown. Of these, P Sis
a differentially-wound sounder. Thissounder
may either have a single coil upon each leg
differentially connected, as shown, or may be
arranged asshown in Iig.22 having twowires
wound side by side around each pole and dil-
ferentially connected, as shown.
batteries are provided, I b and " ¥, having
their poles reversed, as shown. Wires from

the positive and negative poles of these bat-

Two local
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~oceur, and current 3 to flow upon the line.
‘this :¢ase the movement of the end I/ of the
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teries respectively join af m, whenée they pass
through P* 5% thence to the pomt n, Where the

_’611“0111JD d1V1deS one partgoing through each of

the coils of P S whence the branch x leads to
the co_ntact-point 3 and the branch % to the ;
contact-point 2. - The polarized relay P" R’ is

so wound and so connected with the main line
~as that a negative current tends to draw the

lower end toward the pole P’, and as the po-
tential rises the tendency of the sald lower end
istomove towardthe pole R"." Therefore,when
current 118 upon the line, the armature G i 1S-1n
the position shown in Flg 177. In this position
the lower end, L/, is strongly drawn toward the
pole P~ The armature G therefore rests, as

shown, against the contact-point4, and the at-
traction of the pole P’ being sufficient, it rests

also, as shown, against the screw 3, overeom-
ing, therefme the tendency of the spring. to
move it toward the point 2. In this condition
of affairs battery /b has no cireuit. There be-
1ng no contact at serew I, the current of bat-
tery ' ' passes through P? &, and tends to

-hold the armature of the same against its back

contact.. ‘I'hence the circuit passes by point
n to the right coil of P S, which sounder is so
wound as to cause its armature to rest against
its back contact when a current passes through

thebranchn . Thengethe currentof? I passes

by wire x to point 3, through armature to point
4, and so back to b&ttBIY In this condition,

thel efore, when current I is to line, both P S
and IP? 5 are on their rest-contact.
suppose current 2 to be caused to flow upon
the line. . The attraction of pole P’ to the end
of the -fLrnmture I/ 1s now lessened, and the
spring therefore takes effect upon the arma-
ture C and moves its center away from contact
3 against contact 2, the armature pivoting
fwamst contact 4, and said armature will re-
malin against contacts 4 and 2 until some other
V':Lriation in the current occurs. In this con-
dition battery { b is still cut off but the cir-

cuit of battery I’ & has now been shifted from
branch « of sounder P S to branch ¥ of the
same, and the current of ' &’ therefore passes
through point 4, point 2, branch 4, to point
n-and m, as betore. The direction of the cur-
rent through I* $* being unaltered, that
sounder remains as before but the eurrent
being caused to ﬂowihrmwh the other branch
of P S that sounder has 1ts polarity reversed,

~and its armature is shown pressing against its

working-contact. The sounder P S, therefor
has responded to the closure of the key K"
Suppose now, a further increase of potential to

armature C continues to the right, or toward
the pole R’, and the end L/ therefore leaves
the screw 4 while the end I comes in contact
with-the screw I. The cireuit of I B’ ] is there-
by opened, and ! b is thrown into action.

Therefore a negative current flows by junection
m through Sounder P S

sounder: “but the direction of flow from point

-otlng at 1ts end L against serew-contact 1.

Let 1S NOwW.

the arrangements of Fig. 17 and of Fig.

In

reversed, the drmatute of P S falls back into
the position shown. Therefore, in this case,
sounder P? $° responds to the closure of the

key K’, while the key K’ being open or at rest,
the sounder P 8 is also at 1"est

Let us now
suppose current 4 being sent over the line.

In this case the po]amzed relay P' R’ causes
the lower end; I/, of the armature to move still

farther toward the pole R, the middle part of
sald armature, leaving its contact with pomt
2, and mmkmg its contact with point 3 by piv-
Adf-
ter this operation, the current flows through
P? 8 in the same direction as before; but the

current through I? S has been Shlfted from the

branch y to the branch x, thereby, as before
explained, reversing the polarity in said
sounder, and moving the armature of P S
against its working-eonmct. In this condi-
tion, therefore, when both keys K’ K* are
closed, polarized sounders P S and P? 8? are
also closed, or in the position of work: The

-armatures of the sounders P S and P* 8 have ¢

no tendency to leave the stops against which
they rest, except as they may be moved by re-
versals of local current.

It will be of course understood that wher el

have spoken of the ‘‘attraction of pole P’ upon

the armature C,”’ I have referred to the mutual

action of the p{)l(ﬁ P’ R upon the lower end

of said polarized armature 1. .

In Fig. 21 is shown a variation in which the
sounder P* 5* is removed and an additional
polarized relay, P R, is inserted in the circuit.

The ordinary Sounder S, operated by the local

battery o, 1s connected to this polarized. re-
lay. This relay is so adjusted that its arma-
ture closes only when currents 3 or 4 is
upon the line. When currents 1 or 2 is
upon the line, its armature rests against its
back contact. In certain circumstances both
21
may be combmed, and the sounder S may be
used as arepeater, &c.  In this case the sound-
er P* 8 (shown in Fig. 17) would occupy 2

position in the ]111{3 between the 1)0111ts n 1,
Fig. 21. |

In Fig. 23 1s shown another modlﬁmtmn 1n

whlch the sounder to be operated by curr ents
3 and 4 is effected by an independent local bat-
tery v, the circuit of which ismade and broken
by a S]idinﬂ spring-contact. In this arrange-
ment the arma,ture C is provided with the
spring g, bearing upon the plate & 4, one half
of Whlch h, is formed of a conduecting-body,
and the other half of an insulating- body The
circuits of the local sounder S and battery
are plainly shown. Whenever the spring ¢ is
swung uponthe plate /i, the sounder Swill close.

Sub&t&ntml]y the same arrangement is shown

in Fig. 24. 'The spring ¢gisagainused to elose

-against the point & whenevel currents 3 or 4

are upon the line. On long lines, in order to
prevent any shattering or false. SIgn-‘LlS 1 pre-

and closes said | fer to couple the receiving-sounder P S with

a secondary receiving - Soundel Py, Axr-

n throuﬂh P S and branch ¥ lmvuw now been I rangements for doing this are shown in Figs,
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the frame «, as shown.

25 and 26. By this arrangement the arma-
ture of sounder P’ &, which 18 the one used to
recelve by, never leaves the position where it
happens to be until the sounder I2 S has com-
pleted 1ts movement to the other point and
closed the cireuit there. The batteries 1w o'
1n g, 25 are relatively reversed, and the con-
hections are plainly shown. It wili be obvi-
ous that the armature of thesounder IS might
vibrate upon any of 1its two contact-points
without disturbing the position of the arma-
tare of the sounder P'S until it had completed
its stroke to the other contact-point. In Iig.
26 1s shown another arrangement for accom-
plishing the same result in substantially the
same way, the only difference being that here
the sounder P’ 5" 1s differentially wound, in-
stead of using two batteries, as in the arrange-
ment shown i Fig. 25. These arrangements,
however, I do not claimin my present ftpphm-
tion, h b\flnﬂ made them the subject of an in-
dependcnt ;Lpp]_l(ﬁ ation heretofore filed.

I will now describe the mechanical arrange-
ment of the receiving apparatus which I pre-
fer, although other forms might be used.
D Wings 01 two slightly- modified forms 01
such recelving apparatus are shown in Fig
15, 14, 15, 16, and 161, and, according to the
,.31111,1)1_L£st form, (which, however, 1s not the one
I prefer to use, ) the armature is supported on
the upper end of a spring.  This is shown in
IFigs. 11 and 12, A represents a vertical elee-
tro-magnet, between the upper poles of which
the armafure C vibrates. This armature is
supported by a spring, ¢, which should con-
nect with 1t opposite the points 2 and 8.
(Shownin Fig. 17.) Thetendency of thespring
¢ to move the armature toward the point 2 is
determinable 1)}?’ the adjusting-screw /. The
armature is pivoted on the upper end of the
spring, as shown. Thearmatureis itseif mag-
netized, as arve also the cores of the magnet A,
by the permanent magnet M, the pole-piece ox
termination of which is shown at &', immedi-
ately over the pivot of the armature. T'his

pole-piece should extend sufficiently on both

stdes across the width and over the pivot of
saud armature, so as to exert onit a practieal-
ly-uniform influence in whatever position it
may be while working. The end L of said
armature may be made of non-magnetic mate-
rial, 80 as to not unnecessarily dissipate the
magnetic force derived by induction from the
pole-piece S

In Ifigs, 13 and 14 1s shown a form of the
practical construction of the said I'eCelving -
magnet. In this case four coils, A A A A,
are shown. The armature C vibrates between
the cores thereof, as shown. The method of
supporting this armature is shown in Fig. 15.
A light frame, «a, 1s provided, which pivots in
1n the screws d . The armature C is sup-
ported upon the pivot ¢; which rotates within
Thereby the armature
1s allowed to rock, and also to be moved in
either direetion.

V.

281,249

as before, the only difference being that two
points, 3 3 are provided, which are con-
nected together, and in the same way as point
3 in Fig. 17. The {frame ¢, with its armature
C, is drawn toward the point 2 by the springs,
adjustable by the thumb-piece . The perma-
nent magnets for magnetizing the cores and
the armature are E)hma n phmh in Ifig. 14, and
arce generally two horseshoe- nmﬂntth mutmn
ab the point ». In Fig. 13 the view is taken
from below, exeept that the frame « and the
spring s have been omitted for clearness. The
cores and coils supported upon it are made
adjustable by the screws H. These screws are
mounted on yokes V, which conneet the bhack
ends to the cores of the magnets A A A A.
These cores are longitudinally slotted, and are
prevented from rotating by guides inthe yokes
Springs N are provided for forcing the
cores forward, and can be withdrawn by the
serews H. In this manner an exact adjust-
ment of the contact-points 1 2 34 relatively to
the poles of the magnets may be obtained.

In Figs. 16 and 164 1s shown a slight modi-
fication of the receiving-instrument shown in
IPigs. 13, 14, and 15.  The rrmature is mounted
as before. The contact-points 1, 2, 3, and 4
are mounted upon angle-supports sliding in
the frames by the sides qf the coils. Theyare
thus carried in 1mmediate proximity to the
ends of the magnet-cores, so as to necessitate
the least possible movement of the armature
in making and breaking the ecirenit. These
contact - points are supported in frames N’
and 1n the cars X. They are made longi-
tudinally adjustable by screws J in {frames
N’. The contact-point 2 is mounted on the
cnd of the screw £, also suppported in said
frame. It will of course be understood that
the points 1, 2, and 4 are imsulated from each
other and connected as shown in Fig. 17.  The
magnet-cores are made adjustable by serews

| 4, as before, and the armature and magnet-

cores -are magnetized by the double-cireuit
magnets M M, which are in this case placed
at 11ﬂ]1t fmﬂles to the magnets M M, (shown in
luns 13 and 14, ) themby improving the gen-
eml appearance and efficiency of the appara-
tus and making the adjustments more acces-
sible.
this case as well, the contact-point 3 (shown in
Fig. 17) has merely been divided into two
points, 3 3, for the purpose of regulating the
play of the ar mature, and that these 1)011115 are
connected together, 11'1&1,]'-:111;;;? 1 fact, but one
connection.

It 1s plain that though my apparatns is de-
scribed as a diplex telegraph it ecan be quad-
raplexed in the well-known ways for duplex-
ing diplex telegraphs. It is plain, likewise,

that when I have indicated in my specifica-
tion or claims the use of a battery-current of
one name a battery-current of the opposite
‘name might be used, provided the poles of the

‘Datteries of the entire system are reversed.
Contact-pointsare pr mflded,  Lhave used thewords ‘‘positive’’ and ‘“‘nega-

It will of course be understood, that in
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tive’’ as explanatory words; but in all cases
the opposite poles could be used subJect to the

- conditions I-have-just explmned >
J°do not limit myselt to the exact forms of
s transmitting or receiving apparatus shown,
provided my new System of diplex transmis-

sion "be- carried into effect by SU.Gh modlﬁed'

- apparagus.
I do not abandon or dedicate to.the public
10 any patentable features set.forth herein and
not -hereinafter elaimed, but reserve the right

to claim the same either in a reissue or any

patent that may be granted upon this appli-
cation, or in - other fbppllcatmns for Letters

15 Patent that T may make.
What I claim as my invention, and desu'e to

secure by Letters Patent, is—

1. The method herem described of trans-
mitting two series of signals in the same direc-
20 tion, which consists in-directing three differ-
-ent currents of different potentials, two of one
polarity and one of the opposite polarity, to
the line by two independent transmitters, the
operation of either transmitter singly causing
25 a movement of potential from the potential of
‘the current normally on the -line in the same
direction, one greater than the other, and both
tr a,nsmltters to oether causing a Still greater

movement of potentlal always in the same di-

30 rection, substantially as described.

2. The method herein described of trans-
mitting two series of signals in the same direc-
tion, which consists in causing three different
potentials to exist upon the line by two inde-

35 pendent transmitters, either transmitter caus-
ing a movement of potentnl from the poten-
tial of the current normally on the line in the
same direction, one greater than the other,
and both tmnsmltters together caunsing a Stlll

40 greater movement of potentml ajlways 1n the
same direction, the said potential varying by
the action of the transmitters from negative to
1)081131V0 substantially as desceribed.

'S, The method herein described of trans-

45 mitting two series of signals in the same direc-

tion, which consists in causing three different

potentials to exist upon the line by two inde-
pendent transmitters, either transmitter caus-
Ing a movement of potential from the poten-
50 tial of the current normally on the line in the
same direction, one greater than the other,
and both tmnsmltters together causing a still
greater movement of potentlzﬂ a,lways 11 the
same direction, the said potential varying by
55 the action of th& transmitters from negative to
- positive, said total variation being the total
Variation of potential which the battery used
1S capable of 'LffOI‘dlIlD substantially as de-
scribed. |
4. In a diplex telegraph, the method shown
of receiving two independent series of signals
which are transmitted by currents varying in
~ potential from some negative to some positive
degree, or vice versa, which consists in caus-
65 ing the reception of one series of signals by

6o

b |

movement and to the greatest movement of
potential in the same direction to receive one
set of-signals, and which responds to an inter-

mediate and to the greatest - movement of po-

| tential to receive the other set of signals, which

Intermediate condition of potentml does not

cause the apljal*at11s to respond to the first set

of’ mgnals. -
. The method herein shown of sending and
1*ecewmn~ two series of signals sentin the same

75

dlreemon at the same tlme which consists in

directing currents of three different poten-
tials, two of one polarity and one of another,
up 011 the line by two independent tmnsmltters
elther transmitter causing a movement of po-
tential fromthe potential of the currentnormal-
ly onthé line in the same direction, one great-
er than the other, both transmitters tOD ether
causing the W1*eatest movement of potentlal in
the same dlreetwn, and in receiving said in-
dependent series of signals by an apparatus
which responds to the lowest movement and
to the greatest movement of potential from
the normal current to receive one set of sig-
nals, which responds to an intermediate and
to the greatest movement of potential to re-

celve the other set of signals, substantially as

described.

6. A telegraph-transmitter which consists
of two independent circuit-preserving pole-
changing transmitters connected together by
a single connection between the keys, over
which all the currents flowing on the line pass,
each transmitter eontrollmg an-independent
main battery, one of which batteriesis greater
than the other, substantially as (165’01‘11)@(1.

7. A recerving telegraphic apparatus pro-
vided with an armature which is pivoted or
supported so as to move toward and away from
the attracting-magnet, and also to rotate or
oscillate around its axis of support, and two

‘ormore electrical contact-points against which -

the armature 18 carried, aceordlnﬂ to the po-
tential and polarity of the cmlent substan-
tlally as described.

8. A receiving telegraph - instrument pro-
vided with an armwbme centrally pivoted or
supported, so as to oscillate or rotate around its
axis of suppeort, and with two or more elec-
trical contact-points at one side, with which
sald armature makes electrical connection at
different points of its movement, Subsmntmlly

as described.

9. Thecombinationof a receiving-relay pro-
vided with a rocking armature and the local-
circuit arrangement Sllown which is provided
with two local batteries and a ditferentially-
wound polarized sounder, .sub%mntml]y as de-

Scrlbed

10. The combmatlon in a diplex telegraph
with the same 1"ecewmﬂ -Instrument, of a sin-
oly-wound sounder and a di‘fferentially-wound

sounder, with the batferies and connections

shown, whereby either one coil or the other of
the differentially-wound sounder is alternately

an apparatus which responds to the lowest | put in connection with and made a part of the
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circuit running through the singly-wound ]

sounder, substantially as and {for the purposes
deseribed.
11. In.a diplex or quadruplex telegraph,

5 the combination of a single relay and its ar-

10
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40

mature having three or more contact-points
and circuits, substantially as described, with
two polarized receiving-instruments, each of
which receives an independent series of sig-
nals, substantially as deseribed.

12. The combination, in a telegraph receiv-
mg-relay, of a suspended polarized armature,
capable of lateral movement, three or more
clectrical points with which the armature
malkes contact, and circuits, substantially as de-
scribed, and a permanent magnet-pole placed

over the armature, so as to aid in maintaining

or supporting the same normally 1n a central
position, substantially as described.

13. The combination of a polarized arma-
ture pivoted or supported so as to move lat-
crally, and also to oscillate around a support,

electrical contact-points, and an overhanging
magnet adapted to normally aid 1n maintain-

ing said armature in a central position, sub-
stantially as deseribed.

14, The combination, in a receiving tele-
graphic instrument, of an electro-magnet, an
armature centrally suspended, a single per-
manent magnet connected with the core of the
electro-magnet, so as to magnetize the same,
and also projecting with 1ts poles over the ar-
mature for the purpose of determining the po-
sition of the same, and contacts, substantially
as deseribed, for the purpose specified.

15. The receiving telegraphic instrument
herein deseribed, which consists of four elec-
tro-magnetic poles, two of them arranged on
cach side of a rocking and vibrating armature,
substantially as and for the purposes de-
scribed.

16. The receiving telegraphic instrument
herein shown, which consists of two oppositely-

arranged electro-magnets, the cores of which
are polarized by two permanent magnets, the
poles of said permanent magunets uniting to
form a directing-magnet in immediate prox-
mmity to the armature, substantially as de-
scribed.

17. An armature for electro-magnetic in-
struoments, which consists of a pivoted frame
allowing the motion of the armature to and
from the electro-magnet, and an armature piv-
oted 1n said frame at right angles to the piv-
oted support of the said frame, thereby allow-
ing the armature to oscillate, sabstantially as
deseribed.

18. The receiving telegraphic instrument
shown, which consists of two pairs of opposite
magnets and a central armature, pivoted so as
to vibrate and to oscillate, the said armature
making contact with five electric connections,
three being located on one side of said arma-
ture and two on the other, the said independ-
ent connections being electrically conuccted,
substantially as described.

19. The receiving telegraphic apparatus
shown, which consists of four electro-magnetic
colls and cores, an mtermediate vibrating and
oscillating armature, the said cores being all
magnetized with the same magnetism by
double permanent magnet arranged in line
with the armatare and projecting over said

armature, so as to determine the position of

the same, substantially as described.
20. The combination of a receiving polar-
1zed telegraphic relay provided with an ar-

| mature which both rocks and vibrates with

an independent polarized sounder for receiv-
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ing the messages transmitted, substantially as 8o

described.
GEORGES D)INFREVILLE.

Witnesses:
ANTHONY GREF, Jr.,
GEo. H. IEvaNs.
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