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Yo all whom it may concern :

spring are bent up around and over the insu-

Be 1t known that I, STEPHEN D. FIELD, of | lating - strip, so that the free ends of each
New York, in the county of New York and | spring rest underneath two keys—one end

State of New York, have invented a new and
5 useful Improvement inTransmitters for Print-
ing-Telegraphs; and I do hereby declare that
the following is a full and exact deseription of
the same, reference being had to the accompa-
nying drawings, and to the letters of reference

10 marked thereon.

The object of my invention is to furnish a
rapidly and easily manipulated transmitter
capable of controlling alarge number of print-
ing-telegraph circuits, each of which may, in

15 turn, contain a large number of printing-tele-
 graphs, and which, in addition, shall automati-
caily control the circuit or cireuits for posi-
tioning the type-wheels and the circuit or cir-
cuits for effecting the printing. Preferably I

- 20 propose to use this transmitter with a two-
wheel and a two-line printer, although, as
hereinafter set forth, it may be used with a
one-wheel printer and with a one-line printer.
The key-board has a box-like frame made of

25 1nsulating material, upon the top of which are
two ranges of keys—one for one type-wheel,
the second for the other type-wheel. Prefer-

~ ably, for ease of manipulation, these are ar-
ranged in two concentrie cireles.

30 consist simply of shanks and heads, a spring
taking under each head to hold the key normal-

ly up to its upward limit of motion. One of
the ranges of keys—say No. 1—passes through

a strip of condueting metal let into or fixed

35 upon the top of the key-board frame and con-
nected to one of the circuits, to be hereinafter
described, so that all the keys of such range
are in electrical connection with such cireuit.
The other, or range No. 2, passes directly

40 through the top of the key-board frame, and
hence 1s 1nsulated from range No. 1. 'Within
the key-board box, and slightly below the nor-

~ mal position of the ends of the keys, is fixed an
insulating-strip corresponding in form to the

45 form of the ranges of keys. TUpon one part
thereof, underneath the second range of keys,

1s a conducting-strip connected. in cirecuit, as
hereinafter described. Affixed to the under
part of this insulating-strip is a series of me-

zo tallic springs equal in number to the number
of keys in either range. The ends of each

These keys.

ot a disk.

to the number of springs.

1rst range, the other 53

under one key in the

under the corresponding key in the second

range. The ends of the keys in this second
range are tipped with insulation, their func-
tion, on depression, being to force the ends of
the springs underneath them into connection 6o
with the metal spring on the insulating-strip
within the key-board box, while the first range
on depression forms connection directly be-
tween the strip on the key-board through
which they pass and the springs beneath them.
Kach of these springs is connected to a seement
This disk 18" made of insulating
material, having upon it, but insulated from
each other, a set of segments equal in number
Thig disk has a
sleeve mounted upon a main shaft and fast-
ened so that this main shaft may rotate while
the disk remains stationary. This main shaft
18 divided into two parts united by a cluteh.
Upon one of the parts isfixed a pulley or other

70

75

means for communicating motion thereto, and,

if desired, a fly or balance wheel, while upon
the other part is mounted a rotating arm and
a gear-wheel, to be hereinafter described.
The clutch reterred to 1s such a one that the 8o
two parts of the shaft shall revolve as one,
unless the movement of the parts containing
the arm and gear-wheel be impeded by some
positive stop. - This cluteh, therefore, may be
any effective kind of friction or of magnetic
clutch. Ior throwing pulsations or reversals
upon the line, one or a number of cylinders of
msulating-surface may be used, each mounted
upon ‘1ts own shaftt, supported in suitable
bearings, and upon which cylinders proper go
metallie spaces are placed with metallic fingers
connected to the line and battery bearing
thereon, as hereinafter described. TUpon the
shaft of each of these cylinders is a pinion or
gear meshing into the gear-wheel on the main
shaft, so that all are rotated thereby. Upon
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‘each cylinder is arranged a series of metallic

contact-plates—one series for each line or cir:
cuit to be controlled by the ¢ylinder. When
the transmitter is to be used for simple make-
and-break pulsations, these plates are simple
rectangles on which contact two fingers—one
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connected to the line, .one to the battery. |

When reversed currents are to be transmitted,
these plates are of zigzag shape, and three fin-
oers bear thereon, the outer fingers beilng con-

nected, respectively, to the -- and — poles of a
“divided battery, while the center finger 1s con-

nected to theline. IBach series of these plates
consists of a number arranged in the same
line around the eylinder, and a corresponding
number of series of contact-fingers may be
used. ‘The number of such plates in each se-
ries and the relation of the teeth in the gear

of the eylinders upon the shaft and in the gear

upon the main'shaft should be so adjusted that
during one revolution of a cylinder a number
of pulsations equal to the number of keys in
each range should be thrown upon the line.
Upon the shaft of one of the cylinders is fixed
a stop-ratchet having teeth corresponding in
number to the number of contact-plates in any
one series. Operating upon this 1s a stop-
pawl controlled by a magnet, and arranged,
when stopping this eylinder, and consequently
all deriving motion from the same prime mo-
tor, to stop them with the contact-fingers upon
the metal plates. The stop-magnet is con-
trolled by a circuit, as follows: The arm re-
ferred to as on the niain shaft sweeps over the
segments of the disk mentioned, each segment
being connected to.one of the springs under-
neath the keys. This arm is connected in the
circuit of a source of -electricity, which circuit
also passes by two branches to the metal
strips in the key-board, and by the springsin
the key-board box, and by the segments.
There are then two breaks in this circuit—
one at the key-board, oneat the disk. If, now,
a key be depressed, one breakis closed. As

the rotating arm passes over thesegment con-

nected thereto, the other break 1s closed and
the circuit is complete, causing the stop-mag-
uet to attract its armature carrying the stop-
pawl and stop the rotation of the arm and
the cylinders. | |

In some forms of printersit is desirable that
two strengths of current be nsed, in order
that two different effects may be accomplished
over one wire, magnets in the circuit having
springs of different degrees of resilience be-
ing used. These two different etfects may be
an escapement and printing mechanisms, or an
escapement and unison mechanisms, or as
printing and unison mechanisms. This use
of two different strengthis of current is well
known inthe art, and to it, per se, I lay no
claim. To enable this use of two strengths,
however, of the current 1s the object ot the
two branches of the circult before referred it.
At the transmitting-station in' each line-cir-
cuit is placed a resistance, whose cutting in or
out of circuit shall make the necessary vari-
ations in the effective strength of the current

upon the line. In each circuit is arranged a
shunt around its resistance, controlled by a

relay-magnet,which is 1n a branch circuit from
the source of electricity, this branch circuit

connecting to the metal strip in the insulating- |

5 30C,359

piece beneath the range of keysNo. 2. If it be
desired to normally have theresistance out of

circuit, the shunt-circuitis completed through
the front stop of the relay-magnet; butifnor-
mally to be in circuit the reverse connection
will be made. Then, if one of the second
range of keys be depressed, it completes cir-
cuitnot only through the stop-magnet, but also
through the relay-magnet, so as to cortrol the

opening or closing of the shunt and leave In

or out of the main cireuitthe resistance. T'he
other branch, leading to the strip with which
range 1 is connected, passes directly back to
the source of electricity, always leaving the
line in its normal condition. In order to con-
trol the printing circuit or circuits, there are
placed upon the end of the shaft of acylinder,
or of as many of the ¢ylinders as may be de-
sired, a wheel having ratchet-shaped teeth, a

“pawl taking therein on one side to prevent

retrograde motion. A keyis soarranged that
it shall be lifted from its anvil by theimpinge-

ment of a bent end upon the higher part of

the teeth, but shall*tontact upon its anvil when
its bent end falls into the space between the
teeth, permitting the key to connect with its
anvil and close directly, or through the me-
dium of'a relay or relays, the printing-cir-
cuit. While the eylinder is in rotation, this
key is consequently kept away from its anvil,
or at most allowed to touch it only so shightly
or 8o briefly that the printing-ecircuit does not
become energized; but when the eylinder comes
to rest the key automatically closes the print-
ing-cireuit. _
the printing of a letter without répositioning
the type-wheels, a key is introduced in the
printing-cireuit, by which it may be broken
and made irrespective of and while the trans-
mitter is at rest. By the constructions and
arrangments indicated I am enabled to make
a transmitter very rapid and certain in its
operation, the slightest manipulation of the
keys sufficing to stop the type-wheels at the

proper position, and the printing being 1m-
mediately and automatically accomplished.

These arrangements may be better understood

by reference to the drawings, in which—
IMigure 1is a view partly in planand partly

in section, with diagrammatic circuit-connec-

‘tions illustrating the invention; Fig. 2, an end

view of the printing-controller; Ifig. 3, a sec-
tion of the cylinders. Fig. 4 18 a .plan view,
partly broken away, of the key-board; Fig.
5, a view mainly diagrammatic, with an end
of the disk and of the stop mechanism and a
section of the key-board. SR

G G’ is the main driving-shaft, divided into
the parts Giand G/, connected by the clutch C'.

(Here shown as a friction-clutch, but which

may be a magnetic or any other form of clutch
adapted to cause the two parts of the shatt to
rotate together unless an impediment or stop
be brougnt to bear upon one of them.) This
shaft is supported in suitable bearings, B’ B’

Upon the part G’ is fixed a pulley, over

In order to at any time repeat

7.O

75

SC

90

95

100

11O,

115

120

which passes the belt B”, by which motion is




10

15

D
)

39

40

50

300,859 B _ 3

communicated to it, although any other suit-
able device for communicating motion may be
used. A fly or balance wheel, G”, may be
used to give regularity of motion.

Upon the part + i8 rigidly mounted the arm
I and the gear-wheel K, the latter meshing
Into and communicating motion to the gears
k k. The arm may be provided at one end
with an extension and handle, 4, by which it
may be rotated by hand. At its other end a
curved spring-arm, J, terminating in a con-
tact, b, 18 formed and placed so as to sweep
over a disk, H, which is hollowed.so that G
may be rotated therein, as in a sleeve, H be-
ing fastened by insulating supports to one of
the bearings B'. The gears & ' are mounted
on shatts # »', supported in bearings 0’ V'
Upon these shafts are the cylinders N N’
While two only are shown, any desired num-
ber may be used, the number being limited
by the relative sizes of K & ¥ and N N. Up-
on each of these eylinders, whose surfaces are

of insulating material, are mounted one or

more series of metallic contact-plates, o o, five
being shown, each series being composed of a
number arranged in the same cireumferential
planearound the cylinder. When intended to
send reversed or alternating currents over a

line,these platesare of zigzagshape,as shown—

that is, the two extremities are in different
planes longitudinally, the extremities being
connected by a metallic part lying in both
planes. Tfor each series of these plates longi-
tudinally there are three fingers, u v @, which
normasly bear upon the sarface of the cylin-
der, the two outer fingers contacting with the
extremity of a plate, while the center one con-
tacts with the center of the plate. The two
outer fingers are connected to the -- and —
poles, respectively, of a divided battery hav-

Ing a central ground - connection, while the

center finger 1s connected to the line. It will
be readily understood from this that as a plate

passes under the fingers two impulses of op-

posite polarity will be sent to line. These
fingers w v # are supported in a base, 7, and
there may be a number of them around the
same cylinder, as shown in Ifig. 3, where there
are four sets, R R’ R” R”. 1Ifit were desired

to transmit simple pulsations without change

of polarity, the metal spaceso o would be mere
rectangles and only two fingers used, one con-

nected to the battery and the other to the line.

6O

The relation in number of teeth between K
and £ and the number of metal spaces o in
each series in the cylinders is such that dur-
1ng one rotation of (,and consequently of the
arnt 1, a number of impulses equal to the num-
ber of keys in a range ig sent. For instance,
while A 18 shown with only twenty-four keys
1n each range, owing to limited space in the
drawings, in practice i1t 1s proposed to give it

thirty—the number of segments in H; hence

the adjustment of IX & and the spaces o is
such that during one rotation of G fifteen

spaces o 1n a reverser should pass under one

series of fingers. It follows, then, that so long

keys 1n either range.

der a key ¢ and over the metal piece e.

as the cylinders N N’ are rotated impulses or
reversals will be sent to the lines connected to
each set of fingers.- In order to stop this ro-
tation at any desired point, a magnetic stop is
shown.

‘Upon the shaft of one of the cylinders—say

n—1s placed a ratchet-wheel, L, into whose

teeth may take the spring-pawl O, made of re-
versed U shape, as shown in Fig. 4, to give
some spring or compensation for the shock of

This pawl O is attached tothe armature-lever
L’ of the magnet M, included in a cireuit to
be hereinafter described. The teeth of I are

so adjusted relatively to the metal spaces oo

on N and the other cylinders as to stop them
In such position that two of the fingers of a
set are always, when the cylinders are at rest,
contacting upon a metal space. Therefore,
whenever M is charged, the rotation of the
cylinders will be stopped and the line or lines
remaln charged during such stoppage: The
charging of M to stop the rotation at the
proper time—that is, when the wheels of the
distant instruments are properly positioned—
18 accomplished by the following mechanism.

A. 1s a key-board having two concentriccir-

cular ranges of keys, a¢ «, although it is evi-

dent these keys might be in straight parallel

Iitmes. These keys are simply straight pins
with enlarged heads, springs tending to nor-
mally keep them up and away from the metal
springs F' on the insulating-ring E. The top
of the key-board is made of some insulating
material and 1its base is formed as a Dox.

Upon the top a metal strip, C, is letin, through -

which all the keys of the range ¢ pass, mak-
ing electrical contacttherewith, while the range
¢ passes through the plain top, being thereby
insulated fromthe range ¢ and from each other.
Within the bottom, and immediately below
the two ranges of keys, is a strip or ring of
insulating material, K, upon which and be-
low the range «’ is @ metallic strip, e. |

Fixed to K are a series of metal strips or
springs equal in number to the number of
The ends of each strip
are bent up around and over I, so that one
enw 1s under a key ¢ and the other end un-
It
should have been noted that the ends of the
keys « are tipped with insulating material,
their function being simply to force the end
of & spring, If, into contact with e.

The disk H, before referred to, consists of a
series of segments, ¢ ¢, insulated .from each
other and from the rest of the apparatus. The

segments are equal in number to the Springs

I, and each spring is connected to a corre-
sponding segment by a wire, 2. These wires

2, for convenlicnce, may be grouped into a ca-

ble, 9, between A and H. As before stated,
the arm I, carrying the spring J, ending in
contact b, 18 rotated by shaft G, so that b is
carried over the segments in suecession.

D represents a dynamo, being here typical

of any form of generator. The simplest form
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the sudden stoppage'of the eylinders, &e.
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- magnet M to thearm I. In Fig. 4 thesprings
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- other pole of the machine vi¢ 1 through M to
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 the other pole it is via 15 to 1 J, thence by 2 2
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- ecircuit is best shown in Ifig. 2, P being

65

seen that normally there 1s a break between
" the keys a ¢ and the plate F' In the circuit 1 2,

break between ¢ and If, the circuit through M

‘ment connected to the depressed key. There-

of keys, «/, is arranged for this.

4 | | . 300,859

of circuit-connections between all these parts |
for controlling M is the ecircuit through the
range of keys «¢. Several arrangements of the
circuit may be made, all, however, substan-
tially the same in principle. |

In Fig. 1 a connection, 2, is made from either
pole of the dynamo—say, for convenience of
description,the — pole to C—while the springs
EF' are connected to the segments ¢ by connec-
tions 2 2. ITrom the other or - pole of the
aoenerator a connection, 1, leads through the

and segments are also connected by 2 2, while
from the - pole of the generator the connec-
tion 1 passes through M to the strip C, the
other pole of the generator being connected to
arm 1. In both these circuitings it will be

passing through M, and that there is a second
break in all the circuits leading from I to the
segments on the disk I, excepting the cirenit
of the particular disk 6 may be on at the mo-
ment. If a key a be depressed, closing the

will be complete when b contacts with the seg-

upon M attracts I/, which stops all the mech-
anism rotated by G, holding the instrument
at the distant end in the desired position, or
that indicated by the depressed key. Insome
printing-telegraphs the positioning of one of
two type-wheels for printing is effected or con-
trolled by a change in the normal strength of
the current. The circuit of the second range
In Fig. 1
this circuit is from the machine via 3 through
relay-magnets 'V V' V" to strip ¢, {from the

I J, then by 2 2 to the springs F. In Fig. 2
it is via 1 through M, beyond which 3 branches
from 1 through the relays V V' to ¢, while from

to springs F. If, now, a key in range «" be
depressed, ¢ and I are connected and the cir-
cuit through M and the relays V V' closed,
operating the relays as well a8 the stop. In
each line-circuit 4 5 6 is a rheostat, Rh, whose
being in or out of circuit shall effect the nec-
essary variations, there being shunt-circuits 7
812 thereto, controlled by therelays V V' V/'—
one rheostat, shunt, and relay for each line-
circuit. As shown, the shunts lead to the
levers and back stops of the relays, so that
the shunts are normally closed and the resist-
ances shunted out. When, however, the re-
lay is charged on depression of a key o/, the
shunt is broken, and the line-current immedi-
ately varied by the introduction of the resist-
ance. If it be desired to have the resistances

normally in ecircuit, the relay-connections of i

the shunts would be reversed. The printing-
a
ratchet-toothed wheel upon the shaft of one
of the cylinders—say n—a pawl, p, being pro-
vided to prevent any retrograde motion. A

“peat the

“claim, and desire to secure by Letters Patent,

controlied, substantially as set forth.

ing its upper end bent or beveled, so as to. be
struck or vibrated by the teeth of P. An
anvil, m/, is so adjusted that the key may con- 70
tact therewith when its upper end falls into a
space between the teeth. This key may con-
trol directly the printing-eircuit, or control it
through a relay, T. and local circuit 11.
While P is in rotation the rapidly-recurring 75
blows of the teeth upon m prevents it from
contacting with m/, at least sufficiently to cause
a closure of the printing-circuit. The teeth
of P are so adjusted relatively to the cylinders
that whenever their and its motion is stopped
the end of sm may fall between the teeth, al-
Jowing m and m’ to contact, immediately and
automatically closing the printing-circuit. In
the circuit 11 a key, S, is placed, by which the
printing-circuit may be broken, so as to re-
printing of a letter without reposl
tioning the type-wheels. - -

- Having thus described my invention, what 1

80O

18— /
1. The combination, in a transmitter, of one
or more cylinders, each provided with con-
ducting spaces, fingers,or springs taking there-
on, and circuit-connections for controlling one
or more main lines, a prime motor therefor, ¢
a magnetically-operated stop controlling the
motion of the eylinder or cylinders,and a key-
board having circuit-connections, as set forth, .
and controlling the magnetic stop, substan-
tially as set forth. :
" 2. The combination, in atransmitter, of one
or more cylinders revolved by a prime motor,
and each controlling the pulsations on one or
more main lines, and a key-board and local
circuits, one for each character on the key-

board, and controlling the movement of the

100
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cylinders, substantially as set forth.

- 3. The combination, in a printing - tele-
oraph transmitter, of a cylinder or cylinders

provided with contact spaces, fingers, or IIO

‘springs, contacting therewith and controlling

the pulsations on the main-line escapement-
circuit, a magnetic detent controlling the ro-
tation of the cylinders, a local circuit control-
ling the magnetic detentand having two breaks
therein, a key closing one break, and a trav-
cling circuit-closer and segmental disk closing
the other break, substantially as set forth.
4. In a printing-telegraph transmitter, the
combination of a cylinder or c¢ylinders having

115
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conducting-spaces upon the periphery thereof,

and sets of fingers or springs adapted to con-
tact therewith and control the pulsations up-
on the main-line escapement-circult, a local
circuit, a magnetic detent, a disk formed of
segments insulated from each other, and a cir-
cuit - closer ftraveling over such segments,
whereby the rotation of the cylinder and the
pulsations upon the escapement-circuit are

125

130

5. In a transmitter for printing-telegraphs,
the combination, with the cylinder or cylin-
ders having conducting-spaces upon the ve-

spring-key, m, is arranged before P, and hav- | riphery thereof, and fingers or springs con-
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tacting therewith to confrol the pulsations

~upon the escapement-circuit, of a ratcheted

~wheel upon the shaft of one or more of the

I

cylinders, and a key or spring operated there-

by to automatically control the printing-eir-
cult, substantially as set forth. |

6. In a printing-telegraph transmitter, the
combination of an insuhted cylinder provided
withthe zigzag conducting-spaces, as set forth,
a series of springs or fingers contacting ther e-
with, each set of springs or fingers hawnﬂ* one
fi nﬂ*er or Spring connected to “the line, whﬂe
two others are respectlve]y connected to op-
posite poles of the battery, a main-line and
battery connections, each set of the series of
fingers or Springs 0011131-0111110 one main escapes
ment- -line, substantially as set forth.

7. '’he combination, in a transmitter, of a
key-board having two concentric or parqllel
ranges of keys and a series of springs or fin-
gers equal In number to vthe keys in either
range and fixed upon an insulating-base, each

- spring being acted upon by two keys, one

from each range, a disk conposed of segments
equal 1n mlmber to the springs and mremt
connections, one- for each spring to its corre-

~ sponding Segment,, substantially as set forth.

8. In a transmitter, the combination of a
key-board having two ranges or sets of keys,
two local circuits, one for each range of keys,
a magnetic stop for the transmitter,controlled
by both circuits, and a relay placed in one cir-

300,859

r

cuit and controlling a shunt to a resistance in

the main cireuit, substantially as set forth.

9. A printing - telegraph transmitter con-

sisting of the combination of a cylinder or

cylinders provided with conducting-spaces, a

. series of fingers or springs adapted to contact

therewith, each set of the series of lingers or
springs,in conjunction with a series of spaces,
controlling a main escapement-circuit, a prime-
motor for the cylinder or cylinders, a clutch
connecting them, a magnetic detent control-

ling the operation of the clutch thereon, local -

circuits, as seb forth, a key-board, disk of in-

sulated segments, and traveling circuib-closer

controllmn Jomtly the nmﬁ*netlc detent, sub-
stantially as set forth.

10. A transmitter embodying the following
elements: a cylinder or cylinders and a se-
ries of fingers, as described, controlling the
main circuit, & prime motor therefor, and a
clutch connecting the motor and cylmder or
cylinders, a mag onetic stop controlling the

movement of the cylinder or eylinders, “local
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circuits controlling the stop, and a key-board

controlling the local circuits, substantlally as
set forth. _
This specification signed and witnessed this
Ist day of August, 1883.
STEPHEN D. FIELD.

Witnesses:
Wi, B, Woob,
L. A. McCARTHY.
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