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To all whom it may concern:

- Be it known that I, SAMUEL J. BURRELL,
of Brooklyn, Kings county, in the State of
New York, have inverted certain Improve-
~ ments Relating to Telegraph-Instruments, ot

which the following is a specification:

- The improved instrument is intended for use
by parties not skilled in telegraphing, and for
private or short lines.

It has long been practiced to divide the
main battery into two sets of cells, (which
may be nearly or exactly equal,) and to send
over the same wire two strengths of galvanic
current, according as one or both sets ot cells
are connected. By this means a different ef-
fect is produced by the strong current from
that by the weak current. One set of cells 1s
~ used nearly all the time to maintain, or seek
~ to maintain, the ordinary strength of current,
the breaking of which current acts through a
suitable local battery to advance the type-
wheel, and bring the desired letter opposite
the paper. The other set of cells 1s used at
intervals to add its force to the ordinary cur-
rent on the main eircuit, and Induce an en-
tirely different action, by so connecting the
local batteries as to make the impression of
Provisions have
been made for correspondingly operating the
type-wheel, and the impression apparatus at
the sending-station, by causing the main cur-

rent to pass always through the relay-magnet |

at each station, so that the operator who is
sending a dispatch may know what is taking
place at the other end of the line, with ordi-
nary well-known provisions for adjusting the
instruments at each end to a common starting-
point in case of any derangement. 1 have

- discovered means whereby one strength alone

-isnecessary to accomplish the end. Iam thus
able to dispense with the two sets of cells, and
to operate successfully with one alone.
Instead of connecting the additional battery
or set of cells, when it is desired to produce
‘the impression at the distant end ot the line,
I simply cut out of the main circuit the helix
or coil at the sending end. The same result
is induced at the receiving end of the line by
thus cutting out resistauce, as would be in-

|

duced by the addition of an extra battery or
extra set of cells.

The effect which is experienced at the re-
ceiving end in either case is as follows: The
relay-magnet is adjusted to close the local Cir-
cuit through the type-wheel coil when the
main circuit is broken, and a device is pro-
vided for closing the local circuit through the

impression-coil when the force of the main

circuit exceeds the usual amount.
As heretofore practiced, both strengths of
current have been sent similarly through the

“relay-coil at each end of the line, and the lo-

cal battery at each end of the line has been
operated in a similar manner, and by pre-
cisely similar means—that is to say, through

the current on the main line.

‘I operate similarly, through the relay-mag-
nets, to adjust the type-wheels at each end of
the line; but when the time arrives for induc-

ing the impression, I cut out from the main

circuitthe relay-magnet at the sending-station.
1 provide separate means, connected with the
impression button or knob, for inducing the
impression at the sending-station. -

I succeed in adjusting the type-wheels cor-
rectly at each end of the line, and inducing
the impression promptly and strongly at each
end of the line, with only about half the
amount of main battery which is required for
the above mode of operating, and the same
amount as heretofore of local battery. |

The following is a description of what I con-
sider the best meaus of carrying out the In-

vention.

The accompanying drawings form a part ot
this specification. |

Figure 1 is a plan view of the instrument.
Fig. 2 is a view from below. Fig.31s a ver-
tical seetion through a portion; and Fig. 4 is
a diagram, showing the relation of the prinei-
pal parts to each other, and to the local bat-
tery. |
The figures represent the several parts, with
so much of the other parts as is necessary to
indicate their relation thereto.
- Similar letters of reterence
parts in all the figures.

At the sending-station, as also at the receiv-

indicate like




~ ing-station, is a relay, the same in princi

- ‘magnet 1to action. A is the table or founda- |

~ The peculiar arrangement of the relay and |
local circuit will be clearly understood by ref-

. erence to the drawings, and more
- to the plan view or diagram, Fig. 4.

the ordinary Morse relay, with the addition of
a speclal device for bringing the impression-

tion-plate of the instrument, which instrument
18 the same at each end of the line.

particularly

R represents the relay-magnet; T,

- Imagnet, which moves the type-wheel with a
- Step-by-step motion, familiar to telegraphers;

. lever M is struck by the armature-lever L,

P 18 a platina - pointed s

P, the local magnet, which gives the impres-

- current from the loeal battery is conducted.

with the magnet P; and ¢ is a
In connection with the magnet .

M 1s a

The

when it is moved by the magnet R, and is held
by the stop N and the spring S under such

- conditions that it will prevent the lever L from

- dition to that of its own spring K.
{1_ 1 .
. Justed as to withstand the attraction of the

making contact with the screw p, except by :
- overcoming the tension of the spring S in ad-

The tension of the spring S, being so a

- relay-magnet R under the influence of the eur-

subjected to its ordinary resistance by being |
compelled to pass through the eoil R at each.

rent on the main line, when that current is

~end of the line, the armature-lever I, will or-

~ dinarily stand resting against the supplement-

ary lever M, and with its armature near
not touching, the core of the magnet R.
When the lever finger-key W is manipu-

, but

lated, every vibration up or down causes the

main cireuit to be broken for the instant that
the key is passing from the front to the rear
contact, during which period the relay-lever
L falls back under the action of its spring I,
and, by touching the screw ¢, closes the local
circuit through the type-wheel magnet .
This action being the same at each end of the
line, the type-wheel at each end is operated,

‘and the movements are repeated until each.

type-wheel is turned to the desired point to
produce the impression.
pressed by the operator to a considerable dis-
tance, and induces four successive changes of
conditions, with the general result of inducin o
the impression of the paper upon the type-
wheel at each end of the line, and of prevent-
ing any disturbance of other parts. The knob
G acts, through its stem ¢, on a lever, which
1s pivoted at 4, and is divided by a rubber in-
sulator into two parts, I and I’. The part I
acts on the main circuit, while the part I’ per-
forms subordinate functions relating to the
apparatus at the sending-station.
When the knob G is depressed, it, by

The knob G is de- !
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pleas | ing the lever I I’, induces a contact between

| the part I and the spring contact-piece C,and
allows the current of the main line to switeh

across withoutbeing compelled to passthrou oh

| the coil R. It allows the main carrent to

traverse directly from the wire #, back through

the wire /, to the binder, connecting to the

line-wire, without being compelled, as under
ordinary conditions, to traverse the wire v

Crew, 1n: conhection |

similar serew, |

| shorter way is provid
‘the contact of I’ with

such foree

... | through the break-spring V, the finger-lever
the local |

key W, and relay-coil R, to reach the same

binder. In other words, this contact of I’

calculated to have a resistance equal to sev-

| with C leaves out of the cireuit the coil R at
the sending end, which, as usually made, is
sion; and B, the loecal ‘battery. L is the |

‘armature - lever of the relay, to which the | eral miles of line-wire.

current is not usually reckoned. The further
| descent of the knob G, and the further turn-
| ng of the lever I I’, lifts the spring-connec-

tion C out of contact with the contact-piece -

D, and thus forbids any of the current from
[ moving through the coil R at the sen ding end.

I have found by experience that althou

oh a

ed for the current by
C, still a portion moves
‘through the coil R at the sending end, and it
18 better to entirely prevent this. = =~

The consequence of both these changes is, =
‘that the diminished resistance to the main cur-
| rent induces a stronger action than usual of

therelay-magnet R atthereceiving-station,and

has the effect to pull its armature-lever L with

asto cause it to.overcome the resist--

ance not only of its own spring K, but also

of the spring S, and thus to move over, car-

rying the intermediate lever I with 1t, until it
s in contact with the platina-pointed screw P
This contact. leads the local-current of tiie
receiving-station through its 1mpression-coil,
and Induces the impression at the recelving-
station.

While these principal operations have been
effected by the isolated end I of the lever I I7
certain subordinate operations have been
effected by the other end I’. These relate to
the operator’s own local battery, and result
in securing a correct copy of what is being
done and maintaining his type-wheel in cor-
rect adjustment.

When the knob G commenced to he ef
ive to turn the lever I I’ around its center 1
1ts first effect was to break the contact of the
part I’ with the contact-piece H, so as to break
the local circuit through the type-wheel mag-
net at the sending-station. Until the lever L
I”1s allowed to return to its original pos.tion,
the local current cannot be transmitted to the
type-wheel magnet. This is importantt pre-
vent a movement of the type-wheel and a de-
rangement of the adjustment, which would
otherwise result from the falling back of the

lever L on the depression of the knob G, and

ect-

turn- | cutting out the coil R.




.....

159,487 3

Then follow the steps described, which re-
late to the main current, and which are etfected
by the part I of the lever. The last step, in
the further turning of the lever I I/, brings it
into contact with the contact- plece H. This
sends the local current of this (the sending-

station) through its impression-coil P, and

thereby induces an impression at this end of
the line independent of, but exactly coineid-
ing with, the 1mpressmn which 1s being pro-
duced by different means at the receiving-sta-
tion.

Many of the details may be varied within
wide limits. Keys of a different style from
the key W may be employed, if desired.

I claim as my invention— |

1. The within-described method of operat-
ing telegraph-printing mechanism by cutting
out the relay-magnet at the sending-station,
S0 that the current is thereby strengthened,
to render the printing mechanism operative
at the receiving St&tl()ll or stations, as herem
specified. 2

2. In combination w1th an eleetric circuit
controlling the two. operations of adjusting
types and producing impressions, a resistance

and means for cutting out the same at will, In |

! order to perform one of the two operations,

leaving the resistance in the circuit to perform
the other, all substantially as herein specified.
3. In connection with an electric eircuit con-

trolling a printing mechanism, and with a re-

sistance and means for cutfing out the same
at will, and means for causing such cutting
out to produce the desired effect, the combi-
nation of a key or means, not only cutting
out the resistance, but also breaking the con-
nection, so that no portion of the current can
move through the resistance, substantially as
herein specified.

4. The lever I I’, formmg the several con-
tacts and breaks, so as to successively induce
the operations of cutting off the connection of
the local battery to the type-wheel magnet,
cutting out the relay-coil of the main line, and
closmﬂ‘ the local circuit to the Impression-
magnet as herein specified.

In testimony whereof 1 have hereunto set
my hand this 19th day of February, 1874, in
the presence of two subscribing witnesses.

SAML. J BURRELL.

Yitnesses:

Wu. C. DEY,
ARNOLD HORMANN.
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