(No Model.) 5 Sheets—Sheet 1.

T. M. FOOTE.
- TELEGRAPHY. - |
No. 270,776, ' Patented Jan. 16,1883,

-

T ||
G
_0 .

¢
o
(b

R 1 e o

= 74
4 \z -
Fa:gﬁ 77T
E - =L\ A ]
7 e JV;-_‘:'"_
— Al —= - :_-:-:—"
T A )
Al Ea S ,..

0=/ o3z
.[_: : | + l[!lf
= l =l = /L
_ Heltest: = | S = Lrcvoeretor
%ﬂé/ A= 1= 3 S Fpoedz
; _ oz o= Wi i = %Y
,\';Z’XM Llon, E S =E ) .

N. PETERS, Photo-Lithographer, Washington, D. C.




(No Model.) I | ' 0 Sheets—Sheet 2.
T. M FOOTE. '

- TELEGRAPHY. |
No. 270,775. . Patented Jan. 16,_1883.

'I‘t” i'l”

‘I”[I-H”“jl, <7

= = —f= . |

A #
_ NIRRTV VY N

P
.l ?!g
T !

V.3 ’5:52{—. |
N

I“H, |
|
CCU)“

“Ir”,”h"” i ”“1
7

BHE7E o
Nl
#ilnl
zZ
7

LTI LLONTIIOnT

iy
Vad

S .l
= v . 58
' ] : . mirin

7] “I'f,l':ll”*

==y S 75

=S l”“ll:- Al hl Hitre
| l'”ﬂ Y ?“!@H" “ ‘ N
l””'l[”“l" / TR H‘l | = ! @
= L Il;l!-j:llI y = N ]
] | I_Il_ | B E Q I
)

Al es it | , 77 coCr o

@%Mm%ﬁm&/zm/\ - g;h e

N. PETERS. Photo-Lithographer, Washingtor. D, C.




(No Model.) 5 Sheets—Sheet 3.

T. M. FOOTE.
- _ TELEGRAPHY.
No. 270,775. ' Patented Jan. 16, 1883.

|

BT

T

F |

ll_l—_-H----F-:-l
- .
| i
LN

“-I.l ]

o

—

|

S LT “I..f

e ———— T T i R —

]

WKL TR RE

o
.
e e B g [l M —
L L )
- -
-

LT

il

T

o “.‘.i .

(L

l

I

. ({|[[HIR

ULl

I A

M

N. PEYERS. Photo-Lithographer, Washington, D, G,




- (No Model.) 5 Sheets—Sheet 4

T. M. FOOTE.
_ TELEGRAPHY. -
No. 270,775, ' . Patented Jan. 16, 1883.

(et '
Y,

> I
= sl N
. = X |
& o § b | 1o
Eﬂ ‘:Ei-Illh-- O 1
. = 8 | ||
R = ’ Tile
© w
. | © l._
| NERE
o 1
|
|
_ . _
X
f;rrrrwwu\_“' S) O o _:' (\Q
N N
3 . _2 I j' }ﬂ
._ o
8 |
3 I
S
. ° s
8 ) 3 | |
‘3\ 4l o8 I 1
Fg.' k @Cz' LN

S

a—

DOOCO00O 0000 0O ©

“ =

M PETERS. Photo-Lithographor, Washington. D. C, .




(No Model.) o0 Sheets—S8heet 5.

T. M. FOOTE.
TELEGRAPHY.

No. 270,775. - Patented Jan. 16, 1883.

Fe g 23
;?ecﬂrc&?gy Fﬂ%’

e carcﬁwgr reecy.
- ?:y e

ik
[

[
a

[

-

ry

]
]

. fl
1
- )
L]
. [
L]
[
, "
b »
¥ [ ]
L4
[ ]
L |
»
| ]
. } 4
n )
- ’ ‘
a A
" ‘ >
L |
. b
~ . ' ' ]
.
-
: i
L3 r
] ! ] '
: I
A d
k ¥
4 r
' | :
. r
[
N
) . (‘ -
] -
. L |
r .'; K
i
L] r
. ) : by
ik
) E———
+
I
- _ 1
- f

Uothbrnrien 7 A

ey,

N, PETERS. Photo-Lithographor. Washington, D. C,




3

IO

Ig

20
25

20

. 35

- 40

4.5

- UNITED STATES

PaTeNT OFFICE.

THEODORE M. FOOTE, OF NEW YORK, ¥N. Y.

-

TELEGRAPHY.

SPECIFIdATION forming part of Letters Patent No. 2’70,'_?’75, dated January 16, 1883,
‘ Application filed April 27, 1882, (No model.) |

To all whom it may concern : | |
Be it known that I, THEODORE M. FooOTE,

of New York, in the county of New York and |

State of New York, have invented a new and
lmproved System of Telegraphy; and I do
hereby declare that the following is a full,
clear, and exact description of the same.

My invention relates to a system of electro-
telegraphy, which I prefer to distinguish. by
the name of ¢ Foote’s telegraph system,” to a
form of perforated fillet, and to an ink writer
or recorder adapted to this system.

It consists of a receiving-instrument, of con-

straction hereinafter described, in which two

pens are operated alternately,one by electrieal
Impulse over tihe line and the other by a local
force, whereby impulses of a single polarity
transmitted over the line are utilized to make
a record In dots and dashes on one line, while
other dots and dashes, constituting the other
part of the complete record, are made in the

intervals between the impulses aforesaid.

It consists, further, of an improved fillet
adapted to be used in connection with the said
receiving or recording instrument. ~

In automatic telegraphy in which an ink

record 18 made, and which has certain advan-

tages over the chemical system, not necessary
to specity here, it has been found necessary to
use alternate impulses of opposite polarity to
operate the inking devices and to prevent tail-
ing. This requires at least one impnlse for
every recorded mark. T

My object is to cause impulses of a single
polarity to operate one inking or marking de-

vice, and at the same time tocause the record-

Ing-instrament, by means of the breaks, to re-
cord dots and dashes in another line upon the

fillet, the two lines, one caused by the current

and the other by the breaks in the same in-
strument, composing a complete and intelli-
gible record. I thus reduce the work of the
transmitting-instrument and donble the speed

of the apparatus. The general plan by which

I accomplish this result includes a recording-
iustrument in which both inking devices are

_adapted to be brought alternately into contact

_.50

with the paper,one remaining incontact when
not moved by an electrical impulse, and the
other brought into contact with the paper by

said impulse, which at the same time moves |

. N

the first out of contact, It includes, further,
a transmitting-fillet perforated in one line by
a system ol holes,in whichsystem single holes
or groups of holes are arranged with inter-
posed blank spaces between holes or g
of holes, these blank spaces in the fillet being
of such length as to cause the inking device

groups .

operated by the break, or during the interval

ot the break, to be composed of lines of the 6o

same length as the lines caused by the im-

pulses transmitted by the holes or groups of
“holes.

| In other words, the record is made up
of a single line or row of holes in which a sin-

gle hole transmits an impulse to form'a dot

upon thefillet moving under the inkingdevice

at uniform and regulated speed in the receiv-

ing-instrument; or a group of holes placed

635

closely together, so as to transmit practically -

a continuous impulse, records in like manner
a dash corresponding in length to the length
of the group, while the spaces between -said
groups cause breaks, during which the receiv-
Img-instrument is, so to speak, self-recording,
the short breaks, caused by the short ‘Spaces,

forming on the receiving-fillet dots, while the

long breaks, caused by the long §paces, form
dashes corresponding in length to the length
of the spaces. This will be described more
fully hereinafter,and is illustrated in the draw-
ings. -

In the accompanying drawings, Figure 1

shows a side elevation of the receiving-instru-

ment, Ifig. 2 shows a top view of the same,
with a part broken away. TFig. 3 is an end
elevation. Tig.4isatop viewenlarged. Figs.
9, 6, and 7 show details of construction. Fig.

8 is a horizontal section on line 2 2 of Fig. 1.

Figs. 9, 10, and 11 represent details. IFig, 12
shows a suitable form of transmitter ; Fig. 13,
the fillet with its perforations, and with the
record in a line parallel therewith, each mark
being made opposite the perforation or group
ot perforations and the spaces by which they
are caused. I'ig,14isa modification. TFig. 15
1s a diagram illustrating a method of working
the system herein described on a loeal cireunit
with a single set of magnets and springs. Iig.
16 is a similar diagram, showing the method
of working the system on a local circuit
two sets of recording-magnets,

Inthese drawings, A A represents any suit-
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able frame-work on which the working parts | armature, when not acted upon by the magnet,

of the instrument are supported.

A drum,B,adapted to be moved by a weight
or spring,is fixed on ashaft with amain cogged
drive - wheel, 0, and through a train of gear-
ing, ¢ d e, drives a shaft having its bearings
in the frame, and carrying a wheel, D, on
which the inking-roller I bears, and by which
it is turned. The inking-roller is on a shaft,

10 f, the ends of which are held in slotted arms

1§ -

20

~ chine.
move the inking -roller and to regulate the
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g, Figs. 1 and 10, and they are pressed down
by light springs 1, by means of which the
roller is held in proper working contact with
its drive-wheel D. |

Upon the shaft of the wheel D is a cogged
wheel, I, which, through a train of gearing,
hy i, and k, drives a fly, K. A set-screw, 2,
passed through a threaded hole in the frame,
may be brought to bear against the wheel,
which forms one end of the fly, to stop the ma-
The devices above described serve to

speed. |

In order to move the paper fillet, I provide
rollers I and M. The lower, L, has a pinion,
[,upon its shaft, gearing into the pinion d, and
receiving motion therefrom. Lts bearings are
in the standards N. The roller M 1s1in contact
with L, the ends of its shaft projecting into
slots in the standards N, as shown'in Fig. 1.
It is pressed down by means of springs 3, the
tension of which 1s regulated by screws set
vertically into the ends of thestandards, above
the springs, as shown at 4 in Fig. 2. The
rollers are finely milled to take proper bold of
the paper.  Mounted in the same standards,
abovethis pressure-roller M, is a shaft, m, upon
which is a loose sleeve, n. This sleeve has at
one end a fixed collar, p, carrying 2 pin, o,
projecting parallel with the sleeve and near to
it. Near the other end of the sleeve 1s a col-
lar, p’, loose thereon. The collar p’ 1s held to

the sleeve by means of a set-screw, 6, and the
sleeve is held to the shaft m by another set-

serew, 7, passing through the collar p. These

‘devices guide the fillet to the pens, and the

construction described permits lateral move-
ment of the collars to adjust them to difterent
widths of the strip. T'hey may be turned
npon the shaft m to bring the pin o into any
proper position suitable to properly hold the

. paper. | |

53
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The pens are carried upon arms ¢q ¢/, pivoted
at 8 8. They consist of wheels 9 10, adapted
to turn freely on said arms.
more clearly in Fig.11. They have very slight
vertical movewent between the roller M and
the inking-roller, touching on each side of the
central peripheral line thereof, slightly in the
rear.
11 12 on a rock-shaft, P’, by means of pins set
in said arms and projecting underneath the
arms ¢ ¢'.
bar, r, fixed to the frame in a post, Q, at the
end. It is provided with an armature, s, set

in a block, 13,

They are shown

Thev are operated by means of arms.

This shaft is supported in a bent

is drawn to one side by means of a spring, 14,
which connects it to a thumb-screw 1in the
frame. A temporary magnef, R, is set in the
frame, to the core of which is fixed a metal
piece, 15, projecting toward the free end of the
armature s, but leaving space for the vibration
of said armature sufficient to give the shaft P
the proper motion to move the pens from the
inking-roller to the paper. The force of the
spring 14isso adjusted to thatof the temporary
magnet that the magnet will overcome the
spring when under the full influence of the
electrical current, but the spring will over-
come the magnet when said current 1s mate-
rially diminished. Theresult of this construe-
tion is that the pen 10 on the arm ¢’ remains
in contact with the paper when the cireuit 1n
the line connected with the helix of the tem-
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porary magunet is broken, but will be removed

from the paper when the circuit is closed, the
arm ¢ falling by gravity as soon as the sup-
porting-pin has dropped. This dropping of
the pin, which raises and supports the pen 10,
oceurs when the pen 9 is lifted by the other
pin and arm, 11, or when the pen 9 is bronght
into contact with the paper; but upon the
cessation of the current, or when it 1s materially
diminished in foree, the constant force of the
spring returns the pen 10 to the paper and
holds it thereon until the spring 1s again over-
come by-the force of the temporary magnet,
due to the closing of the circuit. Thus the
pens may be wade to touch the paper alter-
nately, and may be held thereto for anylength
of time réquired, the one, which may be called
the ““line” pen, being held in contuct by the car-

rent, and the other, which may be called the

‘“spring” pen, being held in place by the spring
during the breaks in the current, and as the
duration of the malkes and breaks may both
be accurately determined in respect to their
length both peus are alike under accurate
control, and both may be made to record dots
and dashes of a determined length. IFurther,
aswill now be apparent, the instrument 1s con-

tinually working, as well during the cessation

of the current as during its continuance, the
breaks forming that part of the record con-
tained in one line, exactly as the makes form
their proper record in the other,and the marks
which go to make up the record are practically
double the number of impulses sent. |

The transmitter is of very simple and ordi-
nary construction, and is illustrated in the
diagram TFig. 12, in which S is an ordinary
contact-drum in electrical connection with one
pole of a battery, T, the other pole of which 18
connected to the earth. The fillet U passes
over this drum and under the brush V, which
is in electrical connection with the line.

The fillet U is shown in Fig. 13, in which
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the method of perforation is fully illustrated. -

The first letter represented, beginning upon
the left, is the letter «“T.” The first group of

ixed to the rock-shaft. This | perforations (marked 1) produces a long or

130.
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space dash By means of the line-pen, made op-
posite thereto. Next foliows a space, (marked
2,) the length of which is to produce a single

dash on the recording-fillet by means of the

spring-pen, which indicates the letter T. Tol-
lowing this is a group of four perforations, so
close to each other that the cuarrent transmit-
ted thereby is practically continuous. This
brings again into action the line-pen, causing
the dash opposite to said group, and repre-
senting the space between the holes. After
the group marked 4 is a short space, 5, inter-
rapting the current long enough to permit

‘the spring-pen to form the dash opposite

thereto. This is succeeded by a single per-
foration, U, causing tne line-pen to make a dot
in the other row—a perforation repeated to

- ¢complete the four dots representing the letter
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versely wound and placed in the.line.

**H.” Then follows the blank space,alternating

with the perforation and causing the spring-

pen again to alternate with the line-pen, form-
Ing a space-dash opposite the 7. A perforation

and short space (marked 8) cause the pens to

operate successively and form two dots, repre-
senting the letter *“1.” The next spacing-dash
alternates with the last dot, and is formed by
a group of perforations, (marked 9.) After this
group a short blank, a single perforation, fol-
lowed by another short blank, (marked 10,)
causes the recelving-instrumenttorecord three
dots, representing theletter ¢“S.” Thisis suffi-
cient to illustrate fully the principle and*mode
of operation throughout the whole alphabet.

I have shown in the receiving-instrument a
spring adapted to work alternately with the
temporary magnet and in a contrary direction

thereto; but a weight may be used for the same

purpose.
Instead of aweight, I may use an additional
temporary magnet as a local means for oper-

ating the spring-pen, without an impulse over

the main line, as illustrated in Fig. 14. 1In
thisfigure, R representsthe temporary magnet,
heretofore described, and s the armature upon

the rock-shaft. R’ represents another tempo-

rary magunet, the helix of which is in the ecir-
cait of a local battery, X. The pole of the
magnet k' 1s located, as shown, so as to draw
the armature s away from that of R, and to
apply the pen 10 to the paper, the force of the
battery X being sufficient for that purpose ;
but outside the helix of the magnet R,in the
circuit of’ the local battery, is aunother coil re-
A re-
sistance, @, i1s placed in the circuit of the local
battery, aud the apparatus is so adjusted that
the current from the line counterbalances the
local battery and demagnetizes the core of R’
at the same instant that the core of R is ren-
dered magnetic. When the line-cireunit is
broken the local circuit,which is always closed,
resumes 1ts action unchecked and instantly
draws to itself the armature s, and during the

break applies the pen 10. The action is in all

respects the same as that deseribed in con-
nection with the spring. |

The Diagrams 15 and 16 on Sheet 5 illus-
trate the method of working the system on a
local circuit. In Diagram 13 a single set of
recording-maguets is shown at R’, the arma-
tare ot which, @', is mounted upon pivots, and
1Is to be moved one way by a spring, in the
same mantier as shown in the recording-in-
strument above described. The magnets are
connected by a line, I/, to armatuare of relay.
A’y Including a local battery, B’. The other
end of the helix of the recording - magnets
R'"is connected by the line 1/, as shown in
the figare, by a screw, to the back platinum
pomt, ¢/, though it may, with the same result,
be connectéd to the front point, ¢”. The mag-
net ot the relay A’ is included in the lines ¢’
¢/, the former of which is the “linein” and the
latter the ¢line out,” or to earth, according to
the posttion of the station, whether terminal or
immediate.
to the back relay-serew, then this eireuit will
be closed when the line is open and open
when the line is closed. If the connection of
the line I be made with the front relay-screw,
then the local circuit is closed when the line
1s closed and open when the line is open. In

It the local eircuit is conneeted
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Diagram 16 the relay and the main connection

are the same, and indicated by the same let-
ters; but instead of the spring in the recorder-
I use a second set of magnets, R/, one set be-

ing connected to the relay-screw of ¢’ and the
The local battery B/ is.

other to that of ¢,
connected to both sets of recording-magnets
by wires m/ m'’. | | |

It will be understood from an arrangement
shown in Diagram 16 that when the main line
18 closed the front relay-screw will complete
the Jocal eircuit for one set of record-magnets,
and the rear relay-screw will complete the lo-
cal circuit of the other set of magnets when
the line is closed. Thus the armature of the
recorder Is operated both on the opening and
closing of the c¢ircuit of the main line.

Having thus described my invention, what
I claim 18—

1. In a receiving-instrument, two pens sup-

ported on suitable levers, adapted to form a

record on the receiving-fillet in two lines, a
temporary magunet in the line-cirenit, mechan-
ism, as described, intermediate between the
pen-arms and the armature of the temporary

magnet, whereby an electrical impulse over the

line operates the said intermediate mechanism

to apply one pen to the fillet, and mechanism,

substantially as described, connected to said
Intermediate mechanism, adapted to apply the

| other pen In the intervals between the said

electrical impulses. ‘

2. In a receiving-instrument, two pens on
suitable arms, a rock-shaft having arms adapt-
ed to operate on the pens alternately, an ar-

mature connected to said rock-shaft, a tempo-

rary maguoet in the main line, adapted to oper-

ate through said armature on the rock-shaft
to apply one pen to the fillet, and a spring or.
| weight connected to the shaft and arranged
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to operate the other pen in the intervals be- | tions in one line, said perforations and groups

tween the impulses.

3. In a receiver of substantially the class
described, two pens arranged to form a record
in two lines, a rocking shaft provided with
arms acting on the pen-levers, and an arma-

ture, and a temporary magnet in the line-cir-

cuit, wherebythe armature is drawn to one side
when the circuit is closed and one pen applied
to the paper, in combination with devices, sub-
stantially as described, acting, when the cir-
cuit is broken, to draw the armature in the op-
posite direction and apply tbe other pen, sub-
stantially as described. '

4. A transmitting-fillet adapted to transmit

in accordance with the described system, con-
sisting of perfurations and groups of perfora-

of perforations being arranged in the fillet to
transmit impulses of greater or less duration 20
to form dots and dashes, and also consisting
of interposed spaces fitted to cause breaks of
different lengths adapted to the formation of

dots and dashes on the receiving-fillet, said

transmitting-fillet being combined and oper- z3
ating in connection with the transmitting-1n-
strument, substantially as deseribed.
In testimoony whereof I have signed myname
to this specification in the presence of two sub-
scribing witnesses. . =
| THEODORE M. FOOTE,
Witnesses: | .
RoBT. A. MORRISON,
LOUIS SIMON.
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