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To all whom it may concern: .
Beitknownthat I, SAMUEL P. FREIR, a citi-

~zen of the United States, residing at Ias-

1O

15

brouck, Bergen county, State of New Jersey,
have made a new and useful Improvement in

- Automatic Telegraphs, of which the follow-

Ing 18 a specification.

In long-line submarine telegraphy only the
feeblest currents are used, and to make a tele-

graphiec record a beam of light'is thrown upon
a sereen 1n a dark room or a fragile pen is

moved backward and forward acrossthe mid-

dle line of a moving band of paper, thereby
forming a wavy line, substantially as shown
in Ifig. 6. The signals for effecting such rec-

ord have heretofore been manually transmit-.

ted by the manipulation of hand-keys. |
My invention is particularly directed to an

- apparatus for automatically transmitting
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such signals; and to this end I have devised

an arrangement in which a band of paperis |

employed with three longitudinal lines of per-
forations, the central line consisting of aper-
tures of uniform frequency along the length
of the paper, and it is by means of this range
of perforations in combination with a feed-
ing mechanism that the speed of the paper is
controlled, while on either side of the central
line of perforations is a row of holes inter-
mittently arranged, those on one side corre-
sponding with blank spaces on the opposite
margin., | e
~The perforations on one side of the strip

of paper control a circuit-closer for sending

positive currents to line, while the opposite

row controlnegative transmissions. The un-
dulations are not only irregular in form, but

they are characterized by peculiarities due
to the variable force applied to the transmit-
ting-keys by the fingers of the operator; and
it 1s the object of my invention to not only
auntomatically send positive and negative
pulses to actuate siphon-recorders, but also

to give the automatic transmissions the ap-

pearance, as produced by the receiving-in-
strument, that they would have if they were
sent manually. "The peculiarifies of hand
transmission may possibly be regarded as de-
tects rather than advantages; but it is de-
sirable that they be reproducedin my auto-

- matiec method, as it is largely through them

thatthe signals are made intelligible to cable-
- operators.

In the accompanying drawings, Figure 1 is
a perspective view representing the circuit
connections and sending apparatus of my
transmitter. If'ig. 2 is a top view of a part

of the transmitter, showing a fillet of paper

and a part of the mechanism for controlling
1ts feed movement. Fig. 3 is a side view of
substantially the same parts, while Fig. 4 is
a partial side view represented by the sec-
tional lines 4 4 of Fig. 5, showing the paper-
controlling mechanism. Fig. 5is a sectional
view through section 55 of Fig. 3, the paper-
feeding device, however, being only in end
view. Ifig. 6 representsthe ordinary siphon-
recorder used on ocean - cables, in which T
have shown a fillet of paper with a partially-
recorded message sent by my automatic trans-
mitter. |
Referring to the drawings, B is a frame,
within which is placed a clockwork or other
suitable motor (not shown) for actuating my
transmitting mechanism. Power is commu-
nicated from the motor to a shaft p by a pin-
1on P, and upon the former is placed a small
spur-wheel D, whichis soarranged that its up-
wardly-projecting teeth come within the open-
ings of the central row of -apertures of the
tape as the latter is passed between the con-

tact-roller A and the concave space formed in

the upper part of the shelf S. In this man-
ner the paper fillet is fed along with a uni-
form speed by the driving action of the spur-
wheel D, the teeth of which project through
a space d' cut in the shelf S, thence through

the paper and upwardly into the radial aper-.

tures a of contact-roller A, while the latter is

pressed downward upon the paper under the

force of a spring J. The free end of spring
J presses upward againstthe toe ¢’ of the shaft
c,upon which is pivoted the bar C, upon whose
free end is journaled roller A. The lever C
on the opposite side of its pivot cis also pro-
vided with a thumb-piece m"”, by means of
which roller A may be raised at the pleasure
of the transmitting-operator, and this device
1S necessary to enable the operator in case of
error to return the strip of paper toward its
initial position to rerun the message. The
spur-wheel D and contact-roller A are coms-
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bined with two pins [/’ or equivalent devices
respectively mounted near the free ends of
spring - bars L L. These pins project up-
wardly through apertures *, Ifigs. 3 and 5,
and upon the arrival of an aperture on one
side or the other of the tape said pins alter-

nately form metallic contact with wheel A un-

der pressure from LorI/. Moreover, LT/ .:LISO
form contact,respectively, with set-serewsz' 4’
at the left of said wheel. DBy this meanselec-
trical connection is closed not only throuﬂ*h
[1I', but as well through set-serews 2z’ ¥/’ and
Sprm s L L, as said Set-SCrews and roller A
are both electrlcally connected to the metal-
lic frame of the instrument. By means of a
paper strip perforated, as shown in Fig. 2, it

~will thus be seen that eleetrical connection
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will first be made by way of pin /, spring L, .

and set-screw £z, and then by [, spring L/, { between m and f through the length of the

and screw 7', while at times connection will
be made through neither, as it often occurs
in the formation of a message or signal that
apertures are omitted on both margins of
the tape. Electrical contacts could be made
through pins 7 I’ alone, but paper fiber is lia-

ble to be caught upon the ends and the elec-
I could also rely
wholly upon screws 2y’ for the electrical con-
| to oscillate 1n the annular space between the

trical flow thel eby nnpeded

nection.

Referring particularly to Fig. 1, it will be
seen that when an aperture comes wmhm pin
[ and roller A a local electrie circuit is closed

from battery K’ through wire 3, spring L, pin

[, stop 2', wire 5, and electromw*net M. In

thls case the main-line ¢ircuit is cloaed from |

the distant station to armature m’', contact ¢/,

wire 8, wire 6, battery I, point z, Wu‘e 7, :zm-
vil f, arm@ture lever m, to ﬂround G+, thus
placing the zine pole of ‘the b:{bttew to line.
On the other hand, if an aperture of the tape
were to permit pin Z’ to come in contact with
roller A alocal circuit would be established,
as follows: from pin I', stop v', spring L’
electromagnet M, wires 4 3, battery K" 1‘01161‘
A, and the bl‘aeket supportmﬂ* stops 2’1 ', and

in this instance the main line from the dis-

tant statlon would be connected by armature-

lever m/, anvil £, wire 10, battery K, wire 6,

point y,wwe 9,anvil e, arm a,‘ture-lever m, &nd
earth . In th1s case the copper pole of the
battery is directed to the distant station. By
this arrangement of batteries and a;pertures
in the tansmlttmn'-mpe 1t 18 geen that posi-
tive and negative pulses may be transmitted
to the dlstant station, and it is by this means
that the wavy line is recorded by the siphon-
receiver on either side of the central line of
the recelving-paper.

The arrangement of anvils and contacts on
either side of the armature-levers m m' are
necessarily givena peculiar construction from
the fact that it is desirable, as far as possi-
ble, to effect a variable-contact pressure cor-
1'esp011d1nﬂ* with that produced by the fingers
in manipulating transmitting-keys. I‘or in-
stance, as shown in Fig. 1, the insulating:-
piece X has mounted thereon a contact-har

K, within the ends of which are placed back

contacts e ¢/, and beneath the bar is located
a bracket device IX* and upon the upper por-
tion I are fixed contact-screws 44 , while upon
the lower shelf T are mounted near its ends
contact - serews f ', and also springs A I/
Normally the armatures m m' are in an up-
per position in contact, respectively, with
screws ¢ €. When, however, either of the

armature-levers is depressed, it comes in con-

tact with a spring before establishing rigid
connection, and in the case of m, almost 1m-
mediately upon leaving contact ¢ in its down-
ward stroke, it comes in contact with the an-
vil placed upon the end of the spring /&, which
in turn is forced against secrew f. It is thus
seen that after electrical contact 1s broken
between m and e a circuit is first established

spring A, but finally a short Cll"CUlt is formed
through its upper and lower contacts. The
same is also true respecting the operation of
armature m’ between its contacts.

In Fig. 6 1s shown a siphon- recorder of the
usual form in which SCis a movable rectan-
oular coil of ne insulated wire, mounted upon
1‘3(1131 supports v w and surrmmdmn‘ a sta-
tionary soft-iron core U, the coil being {ree

poles of a powerful permanent magnet PM
and said core. The siphon-pen N is pivoted
upon. a vertical axis ufand is actuated by coil
SC through fiber 0. One end of the siphon
18 1mmersed in an 111]{ -reservolr (Q, while 1its
opposite end is suspended in close proximity
to a moving band of paper I, upon which a
flow of ink is delivered, Whereby the message
is recorded during the backward and forward
movement of the pen. The retractile springs
1w? u? are also attached to the rectangular coil
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and serve to return the latter to 1_1;5 central

position after the passage of either a positive
or negative current through said coil.

It is obvious that many variations of the
apparatus above outlined may be employed
without departing from the principle of my
invention, and I therefore wish to broadly
¢laim such apparatus in manner and form as
follows:

1. In an automatic telegraph apparatus for
transmitting messages tosiphon or equivalent
recorders,the combination of main-line trans-
mitting apparatus by which the positive or
negative pole of a battery or batteries may be
directed to line, and variable-pressure main-
line contact devices whereby the touch of the
fingers in. the manual transmission of mes-
sages of such character may be reproduced.

2. In.an antomatic telegraph apparatus for
transmitting messages to siphon orequivalent
recorders, the combmatlon of local trans-
mitting devices consisting of a paper tape
prowded with three rows of apertures and
local relays, as set forth, and main-line trans-
mitting devices ]J.&Vil'lo“ variable - pressure
contacts which are brouwht into action re-

| spectively by the two 111&1*0*111:11 rows of per-
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forations 1113011 the tr&nsmittinﬁ' tape and by

the local relays to transmit posﬂawe and nega-

tive pulses.

3. In an automatic telecrraph apparatus for
transmitting messagesto siphon orequivalent
recorders, the eombmamon of local transmit-
ting devices consisting of a paper tape pro-
Vided with three rows of apertures and local
relays,asset forth,and main-line transmitting
devices which are brought into action respec-
tively by the two marginal rows of perfora-
tions in the transmitting-tape and by the two

relays, and variable-pressure main-line con-

tacts controlled by said automatic transmis-
sions for the substantial reproduction of man-

ual transmission, substantially as described.

4. In an automatic telegraph for transmit-
ting messages to siphon or equivalent record-
ers, the combination of a roller A, driving-
wheel D, a perforated strip of paper havmcr
three rows of apertures, pins [, ', screws z’,

y', a local battery or battem_es K’ electro-

magnets M, M', armature-levers m, m/, and
contacts for emme_cti ng either pole of battery

o

or batter165 K’ to the main line, as and for
‘the purpose set forth.

5. In an automatic teleﬂi'aphutransmwter

25

for transmitting messages to be received npon

siphon-recorders or eqmvcﬂent devices, the

combination of local magnets M, M, and a

fillet of paper having perforatwns on Lhe mar-
oinal sides of the transmlttmo' tape, arma-
fure-levers m, m', contacts ¢, f’ and springs

h, h' for ef‘ectmn* variation of contact-pres-

sure as the main battery 18 connected to line.
6. In an automatic telegraph-transmitter

for transmitting messages to siphon-record-

ers or equwalent recelving devices, a feed-

roller A, having apertures a, a drwmﬂ'-wheel

D, ]mvmfr teeth d, a fillet of paper prowded

_mth three rows of apertul*es contact-pieces

[, I’y serews or stops z', 9/, connections L, 1.,
and magnets M, M/, for altern&tely dlreetmo
the two polarltles of current to line.
- - S. P. I‘REIR
Witnesses:
JOHN €. SANDERS,
WM. ARNOUX.
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