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- 1o all whom it may concern: :
 Be it known that I, SAMUEL PHILIP FREIR, .
- residing 1n Roselle, county of Union, State of
New Jersey, a subject of the Queen of Great
‘5 Britain,have made a new and useful Improve- |
- ment in Diplex and-Quadruplex Telegraphy,
of which the following is a specification.
In quadruplex telegraphs as heretofore em-
ployed two messages are transmitted from a
10 station while two messages are simultaneously
. received from a distant station. The four
transmitters—thetwoat the home station and |
the two at a distant station—have heretofore
been manually operated—that is, by the hand
15 of the transmitbing-operator. | o
The object of thisinvention 18 to enable two
of the manual transmitters—one at each sta-
tion—to bereplaced by automatictransmitters.
. To this end, for convenience of illustration,
20 I have shown the apparatus of a quadruplex
system-at-one station, in which one message is
transmitted wholly by changes in current
- strength, while the otheris transmitted, either
autowatically or manually, wholly by carrent
25 reversals, the arrangement being such that
when the antomatic transmitter is connected
for operation the manual transmitter 1s cug
out or disconnected, and vice versa.
- To enable automatic and manual transmit-
30 ters to be alternately used at the pleasure of
the transmitting - operator, modifications of
~ battery arrangement and improvements in ap-
~ paratus of the receiving-instruments are em-
- ployed, which will hereinafter -be fully ex-
35 plained. ' . - . |
Figure 1 represents the transmitting ap-
paratus of my improved quadruplex system at
one station; Fig. 2,the receiving apparatus at
the same station, while Fig. 3 shows the po-
‘40 larized receiving-instrument,such as is usunally
employed in automatic - telegraph systems.
Both ends of the telegraph-line are provided
with similar apparatus, each with the other,
- as is commion in systems of quadruplex and
15 duplex telegraphy. ? '
Referring to Fig. 1, K and K'representtwo.
manual transmitters, K being employed to send
a message by reversals of current independent
of changes in strength, while K’ is employed
t0 to send a message by changes in current

"able motor, as. a clock-work, is pressed into

strength independent of reversals. KElectrical

| main line 8 through a switch consisting of an

insulating-bar, {, three switch-levers, ¢ r s,
and contact-pieces 11 1213 14 1516, An au- 55
tomatic transmitter is also connected to the
main line through said switeh, and the con-
nections of the two transmitters are such that-
when the switch is thrown to the left the au-
tomatic transmitter will be placed in circulb
for transmission, and the manual transmitter _
will at the same time be disconnected. On
the other hand, when the switch is thrown
to the right, the automatic transmitter is dis-
connected and the manual transmitter joined to
the line for operation. When the switch 18
thrown to the left, as shown in the drawings,
the circuit from earth G is completed by means
of wire 1, switch-lever ¢, contact-wire 2, arm -
n, 4 pin mounted upon ¢’ forming part of the 70
automatic pole-changer, wire 3, contact 13,
switch-lever r, wire 4, spring u, lever w, wire
5, resistancer’,topoint 18 of the battery; thence
‘throngh the upper section of battery, wire 6,
condueting-pin upon the metallic portion & of 75
said automatically-vibrating.disk pivoted at
p, lever o, wire 7, contact 15, and switch-lever =
s, to line 8. |

It will be apparent that as the oscillating
disk provided with metallic. portions ¢’ & 0s- 80
cillates about its axis p the upper section of
the transmitting-battery will be reversed with
each movement of said disk. The oscillating
movement of said disk is primarily controlled
by a strip of paper in which apertures are ar- 35
ranged in a zigzag line to represent the mes-
sage to be transmitted, so that when an aper- -
ture is brought opposite either of two pins, €
or f, that pin, through the agency of any suit-
QO
said aperture and the other pin correspond-
ingly depressed. Thus as the paper strip 18
moved along in the direction of its length the .
pins e f are alternately raised and lowered,
thereby oscillating a cross-head carrying pins g5
¢ d, which operate upon bell-crank levers a b,
pivoted, respectively, at I n. Said levers are
provided with retracting-springs and connect-
ing-rods g j, thus mechanically joining them
with the commutator-disk and causing 1t to I10¢
oscillate about its pivot p. This apparatus is .
commonly known as the ‘* Wheatstone Auto-
matic Transmitter.”” My invention, however,

connections of transmitter K are joined to the | is not limited to this specific form of transmit-
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ter, Inasmuch as any automatic transmitter | When the section of battery from 18 to pole

~ Tor automatically effecting reversals of current
might be employed. With the switeh thrown
to the right, cutting out the automatic trans-
5 mitter, the circuit from earth G is as follows:
wire 1, switch-arm ¢, contact 12, wire 19, le-
ver m’-of the manual transmitter, spring v,
- wire 20, resistance 77, the ‘central section of
battery between points 17 and 18, resistance
o 7'y wire 5, lever w, spring u, wire 4, switch-
arm #, contact 14, wire 21, spring x, anvils z,
wire 22, contact 16, switch-arm s, and main

line 8, When, however, the armature-lever |

of the manual transmitter X is operated, the
5 section of main-line battery between points 17
and 18 is reversed in respeet to the main line,
and positive and negative currents are alter-
nately transmitted. . R | o
The circuits heretofore referred to-——one
5> through the automatic transmitter and the
other through the manual transmitter—have
been traced with the transmitter K’ in its re-
tracted position; but if the arm of the trans-
mitter X' were attracted the circuit through
5 resistance »’ and wire 5 would be broken, and
-1n that case—that is, when the automatic trans-
mitter i8S in operation—the entire battery be-
tween poles ¢ and 2 would be reversed, while
In the case of the operation of the manual
> transmitter only the section of battery between
points 17 and pole z would be reversed.
I have found in practice that where very
- rapid reversals are required, as in connection
with an automatie transmitter, a stronger bat-
tery is required, and in view of this consider-
ation I have so arranged my battery that
when the antomatie transmitter is emploved
more cells are brought into operation than
when the manual transmitter is used. The
> necessity for this arrangement arises from the
fact that disturbances upon that relay which
18 responsive to .changes in current strength
only are rendered practically the same by em-
- ploying a smaller battery with the slow manuval
, transmitter KX and a larger battery with the
more raplid automatic transmitter. If the
same battery were employed in connection
with both the manual and the automatie trans-
mitter, the relay at the distant station which
118 responsive to changes of current strength
would be more difficult of adjustment, since
the disturbance arising from the manual trans-
mitter would be unlike that due to the auto-
matie transmitter. It'being well understood
~1in the art of quadruplex telegraphy that the
relay which is responsive to changes of cur-
rent strength is subject to disturbing effects
due to reversals of current arising from the
transmission of a second message, no explana-
tion of the cause of such difficulty is here
necessary. To enable an adjustment for this
element of disturbance, the difficulty should
be rendered as nearly uniform aspossible, and,
as I have found, uniformity of disturbance is
only practically attained by employing with

e 1

the manual transmitter a weaker battery than J
is used with the automatic transmitter.,

2 18 connected in circuit, wire 5 and rheostat

r are disconnected, and vice versa. Torender

the resistance of the cireuit practically con-
stant, 16 18 therefore necessary that the resist-
ance of »' be made equal to that of the battery
between 18 and pole ¢; and inasmuch as the
upper section of battery is only used with the
automatie transmitter it is obviously neces-
sary to employ a rheostat, +”, in wire 20 of a
resistance equal to that of the section 6f bat-
tery between 17 and pole-c. |
The receiving apparatus shown in Fig. 2
consists of a relay, N R, which is responsive
only to changes in current strength, while re-
lay P R 1s responsive only to current reversals.

The operation of relay N IR is wholly controlled:
| by the manual transmitter K’ at the distant

station,while the relay P R is controlled either

by the manual transmitter X or the automatic

transmitter at said distant station. The relay
N R consists,primarily,ofthe ordinary Siemens
polarized electro-magnet, consisting of a per-
manent magnet, to one end of which is pivoted
a vibrating soft-iron tongue forming therelay-
armature, and upon the opposite end of the

80

QO

permanent magnet are mounted two soft-iron.

cores which are differentially wound, substan-
tiallyasshown in thedrawings. Thesoft-iron
tongue I’ is provided with a retracting-spring,

¢’y which holds the free end of said tongue

||||

against one end of lever f/, pivoted at ¢, and to
the opposite end of said lever 7’ is connected

a stronger retracting-spring, ». a' is a post-

carrying an insulated stop screw, ¢, while &’ is
a post carrying an insulated stop-screw, ¢,
and an adjustable contact-screw, d’. With this
arrangement a weak current—say of positive

‘polarity—will cause the relay-arm ' to press

agalnst lever /7, but not with sufficient force
to separate f' from the contact-screw d'. A
weak current of opposite or negative polarity
will tend- to throw the relay-arm 7 in an op-

posite direction, but not with sufficient force

to overcome the tension of spring ¢ aund sepa-

rate it from contact with lever . On the
other hand, a strong positive current—such as

18 employed when the entire battery, or that
portion between point 17 and pole z is em-
ployed—will serve to press armature-lever 7’
agalust lever f” with such force as to separate

" from contact-screw d, thereby breaking the

local circuit connected with contact d’ and the
armature-lever !. Likewisesaid local circuit
18 broken if astrong negative current is trans-
mitted, for in that case armature-lever I’ will
be attracted to the right with such force as to
overcome the tension of spring 7, thereby sepa-
rating- lever ' from contact with lever f’.
Thus a weak current of neither polarity suf-
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fices to break the local sounder-circuit; but a -

strong current of either polarity will break
said local circuit and cause a signal to be re-
corded. |

Relay P R, for receiving signals due to cur-

rent reversal, is of the ordinary Siemens type

of polarized electro- magnet and responds

130




10

L5

352,865

equally to the manual transmitter K and the
automatic transmitter—~that is, the vibrating
armature o’ is operated by either transmitter.

When the manual transmitter is in operation, .
the méssage will usually be received by sound

upon the sounder of a local circuit, although
a record at the same time may or may not be
made upon a strip of paper by the automatic
receiver. 'When, however, the -aufomatic
transmitter is in use, its operation belng 8o
rapld, signals carmotbe received by sound upon
the local sounder; buat they will be recorded
upon a strip of paperf,p , (shown in Fig.
means of an inking point or disk, ¢, which is
alternately pressed upon and withdrawn from

. the paper strip p’ by means of an arm, v,

20

mounted upon an axis, w’, to which the Vl-
brating relay-tongue o'_is attached. | '

- Fig. 2 shows the receiving-instruments ar-
ranged in a differential-duplex system, of which

the wire 9 is a fragment-of the main line L,

~ and wire 10 a portion of the artificial line A

L, which is grounded at G'.

line A I is provided with a large rheostat, R,

33

3 10

and. a condenser branch, including a small
rheostat, R’, and a condenser C, of ‘the usual
form and a;umwement My mvention, how-
ever, 18 not limited to a differential system, as

‘it may equally well be applied to the Bridge

or other well-known species of ghadruplex
apparatus; nor is.ny invention limited to the
use of an automatic pole-changing transmitter.
An automatic transmitter might be used in
which signals'are sent by effeetmg changes In

current strenﬂ‘th but in such case the switch |

would have to__ be 50 ar ranged as to either con-

nect the antomatic or the manual transmitter

K’ 'with the main line. In this case the man-
ual pole-changing transmitter K would always
be connected to the circnit. In like manner

‘any well-known form of guadruplex could be

employed in connection with an automatic
transmitter so arranged that one of the man-

- ual transmitters could be cut out and replaced

43
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with the antomatic transmitter.

My invention is not limited touse 1n a quad-
ruplex, as the arrangement of apparatus is
applicable to a diplex where an automatic
trapsmitber is employed to replace one of the
manual transmitters at the pleasure of the
transmitting-operators.

What I claim, and desire to secure by Let-
ters Patent, 1s—-—

1. In a quadl uplex telegraph, the combma—

tion, at a transmitting- StELthIl, of an automatic

and two manual transmitters and a switehing

arrangement, the w hole being so arranged that

either both manualtrdnsmltters Or One manual
transmitter and the automable transmitter,
may be simultaneously used to send mdepend
ent messages,

3,) by !

The artificial

—

2 In a dlplex or quadruplex telegraph sys-
tem, the combination of two manyal transmlt-
ters an automatie transmitter, a switching ar-
rangement for connecting a manual transmit-
ter and disconnecting the automatic transmit-
ter, and vice versa, and two receiving-1nstru-
ments at a distant statlon, as and for the pur-
pose described.

3. In a diplex orquadruplex telegraph sys-
tem, the cornbination of a2 manual and an au-

tomatic trarsmitter which may be independ-
ently and 1nterchan0‘eably used, a battery-sec-

tion which is used with the manual transmit-
ter, an additional battery, and a switch for
addmg such additional battery to the first-
named battery - section when the automatic

transmitter is used, as and for the purpose

described.

4. Inaquadruplex-telegraph system, a man-
ual transmitter for effecting changes in cur-
rent strength, a manual and an automatic
transmifter, each for effecting current rever-
sals, and a switching arrangement and elec-

trical connections, by which said automatic
and manual transmitters may be interchange-

ably used, as and for the purpose descrlbed
5. Ina quadruplex-telegraph system, a man-

ual transmitter for effecting changes 1n curreng

strength, an automatic and a manual trans-
mitter, each for effecting current reversals, a

smtchmo' apparatus for 1nberchangeably COn -
necting smd transmitters in cireuit, and a bat-

70.
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tery so arranged that a weaker section is em-

ployed with S&ld manual transmitter than is
used with the automatic transmitter, as and
for the purpose described.

6. In a diplex or quadruplex telegraph sys-
tem, the combination of the main line, a man-
ual transmitter and an automatic transmitter,

and a second manual transmitter which may
be interchangeably used with the automatic

transmitter. for simultaneously sending two
independent messages, and two receiving-in-
struments at a distant station, one of which is
responsive to the first manual ‘transmitter and
the other to the automatic or second manual
transmitter, as and for the purpose set forth.

10Q

105

7. Ina quadruplex telegraph system, arelay '

responsive to signals due to currentreversals,
a relay-tongue controllmg a local sounder-cir-

“cuit, and an ink-recorder, in combination with

manusl and automatictransmitters which may

IIO

be interchangeably brought into operation, as

and for the purpose described.

SAML P FRDIR

Witnesses:
WM. ARNOUX,
JAMES STELLGES.
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