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'SPECIFICATION forming part of Letters Patent No. 485,334, dated November 1, 1892.
Application filed March 16,1892, Serial No. 425 1101, - (No model)

1o all whom it may concerm:

Be it known that I, ALFRED G. SAFI‘ORD a
citizen of the Unlted States, residing at the
city of Washington, in the District of Colum-

bia, have mvented certain new and useful Im-

provements in Klectro-Magnetic Telegraph
Apparatus; and I do her eby declare the fol-
lowing to be a full, true, and exeet deserrp-
tion theleef

My invention relates to that class of elec-
tro-magnetic telegraph apparatus in which
eleetucal impulses infermittent and of the
same polarity sent outfrom the transmitting-
station actuate the armature of an electre-

magnet at the receiving-station, and has for
_1ts object the reduetlen of resmtanee on the |
main circuit and increased sensitivenessin the

recelving-instrument, as well as its ready ad-
3ustmen13 to the varying pressure of the cur-
rent

Referring to the accompanying drawings,
wherein the same indicating-letters point out
the same parts in the d1ﬂferent figures, Figure
115 a view in perspective of the Whele ma-

chine. Fig.2is a top plan view of the recip-
rocating mmeture, and Fig. 3 is a vertical

section shewmw the relative pleeement of one
of each pair of the electro-magnets on either
side of the instrument, also the reciprocating
armature, with its eleetle magnet, its place-
ment, and regulation. Fig. é!:shews the method
of eenneetmw up the mstrument with the
main sounder and local circuits.

A is areciprocating armatare supported by
the trunnion f f’, working in the set-screws ¢
g’ of the standard S. It is provided with the

adjustable’ set-secrew d, which strikes upon

the head of the Standeld R and limits the
motion of the armature in one direction, as
well as forming a contact-point for an inde-
pendent or sounder circuit Z. It is also pro-
vided with the cross-piece b, of soft iron or
other suitable inductive mater ial,soarranged
as to be under the influence of the eleetre-
magnet C. It is also provided with the yoke
Qy to which are permanently attached the
cores of the electro-magnet B. It is also pro-
vided with the eounte1porse E, whose office
1s to bring the armature A into exach equilib-

rium, it bemﬂ adjustable on the screw h for-

that purpose.
B 1s an electro-magnet of high resistance,

nected with the main battery Y, the key K,
and the main line M directly upon the one
side, and with the line on the other side
through the electro-magnet C. The coils sur-
-1eund1un the cores of th1s magnet may be
. supported by the cores, as shewn in the draw-
ings,or they may besupportedindependently,

made large enough to permit the free verti-
cal movement of the cores through the coils.
C is an electro- magnet acting upon the

ance, and is connected on the one side di-
rectly with the main circuit M and upon the
other side through the electro-magnet B, and
may be so ettaehed as to be adJ ustable ver-
tically.

D is an electro-magnet ef low resistance,
connected with the local battery L through
the rheostat O,and acts upon the cores of the
electro-magnet B, and may be so attached as
to be adj astable vertically. A convenient
modified form of construction isone in which

takes the place of the electro- magnet D, rheo-
stat O, and local battery L.

S is the Standard which supports the arma-
| ture A.
| R is a standard which receives the blews
of the set-screw d of the armature A, and is
provided with the set-screw ¢, which limits
the motion of the armature in one direction.
The set-serews d and ¢ are provided the one
with a platina point and the other with an
insulated point, the same being connected, in
the method in common use, throucrh the 1ecel
| battery L” with the sounder X..

the apparetus the method of its operation is
as follows: The magnets B and C are con-
nected together in- series and placed in the
main elreult The magneéet D is connected
through the rheostat O with the local battery
L in eueh a way that the polarity of its cores,
which are in apposition to the cores of the
electro-magnet B3, will be continuously of the
same polarity as are the said cores of mag-

der the intermittent impulses of the main cir-
cuit M. 'When no current is passmﬂ' on the

| whose cor e are efﬁred to the a,rmetureA by- |
means of the yoke a, and is electrically con- |

cross-piece b of the armature A of high resist-

a permanent magnet adjustable vertically

net B when the same become energized un--
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the central perforation being in such case .
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Having thus described the various parts of
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‘through the defective insulation and ground.

ened or loosened, according to the effect of the

i

sty

main eirceuif, neither magnet B nor C are ener-
gized, and the magnet D will draw down the
armature A as far as the set-serew ¢ will per-
mit; but when the current is passing over the
main line the cores of the magnet B are ren-
dered magnetic and the polarity is the same
as that of the magnet D. Magnets B and D
then ‘repel each other, and simultaneously
magnet C is energized and attracts the cross-
piece b of the armature A, and it is drawn
downward toward magnet C so far as the stop
d will permit, at the same time making the
necessary contact for operating the independ-
ent cireuit actuated by battery L. |
From the foregoing the advantage of the
apparatus is evident. It is only necessary
to have resistance enough in the coils of the
magnets B and C to overcome the inertia of
the armature A and the magnetism induced
In the cores of magnet B by the presence of
the constantly-excited cores of the magnet D.
It frequently happens that there is an escape
of the main circuit owing to imperfect insu-
lation. Referring to the drawings, suppose
such an eseape to exist between stations Pand |
(, the battery being at P. Under such cir-
cumstances all of the battery energy does not
reach Q,but returns in part to P through the
defective insulation and the ground, and al-
though the circuit may have been opened at
(Q there will be a constant cireuit from the
battery at P through the instrument at P,
thence without passing as far as Q back to P

T'he coils of theinstrument at P are therefore
constantly energized from the escaping car-
rent. In the instruments commonly in use
the magnetism resulting in the coils at P from
‘this escaping current is balanced by a retrac-
tile spring, and unless the spring is tightened
up, so that its force overcomes the force of the
magetism in the coils, the armature will not
vibrate when the circuit isopened and closed
at @, and when the spring is tightened up, so
as to receive the impulses sent out by Q, the
mstrument will not respond to the opening
and closing of the circuit at P or any other
station between it and the escape without a
loosening of the spring. So that it happens
that where there is an escape, such as is de-
seribed, the retractile spring has to be tight-

escape on the instrument. This places a me-
chanical obstruction in the way of the vibra-
fion of the armature. In my instrument
under such eircumstances it is only neces-
sary to adjust the instrument so as to receive
the impulses from Q by increasing the press-
ure of the currentinthecoilsof the magnet D
through the rheostat O until the magnetism
resulting in the cores of magnet B is nentral-
ized Dy the induction of the cores of magnet |
D. When that is accomplished, the instru-
ment responds to the opening and closing of
the eircuit at Q, as well as to such opening

-
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and closing of thecireunit at P, orotherstations

between that station and the point of escape.
Having thus described my invention, what -

I claim, and desire to secure by Letters Pat-
ent, is— - | L
1. In electro-magnetic telegraph apparatus

operated by intermittent impulses from the

transmitting-station, the reciprocating arma-
bure A, limited in its motion by the stops c
and d, provided with the permanently - at-
tached cores of the electro-magnet 13 in appo-
sition to the electro-magnet D, and the in-

ductive cross-piece b in apposition to the elee-

tro-magnet C, as and for the purposeintended,
substantially as desecribed.
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2. In electro-magnetic telegraph apparatus,

the combination of the electro-magnets b and
C, arranged and connected in series and re-
ceiving theirenergizing-currentfromthe main
line in intermittent impulses, the cores of the

former being attached to the reciprocating ar- -

mature A and the cores of the latter acting
unon the inductive cross-piece 0, also attached

to the armature A, with the electro-magnet D

constantly excited by the local battery L in
apposition to the cores of electro-magnet B

and so arranged that it shall be of the same

polarity as magnet I3, as and for the purpose
intended, substantially as set forth.

3. Inelectro-magnetic telegraph apparatus,

the combination of the electro-magnet I3, per-
manently attached to the reciprocating arma-
ture A, connected in series with the station-

2 Lo

ary electro-magnet C, controlling the cross-

piece 0, also attached to the armature A and
the main line, the electro-magnets B and C,
receiving the same intermittent electrical im-

pulses from the tmnsmittingﬁtzttiﬂn, withan
adjustable permanent magnetﬂgﬂ, the electro-
magnet D, underlying the electro-magnet B
and receiving its electrical energy from a loeal

battery of such polarity that the cores of said

magnet D will be energized similarly to the

cores of magnet DB, which are directly oppo-
site to each other, the pressure of the current

from the battery L. within the magnet D be-

ing regulated and controlled by the rheostat

O, as and for the purpose intended, substan-

tially as deseribed.
4. In electro-magnetic telegraph apparatus,

the combination of the electro-magnets Band
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IX

C, operating in conjunction with the electro-

magnet D under control of the rheostat O to
impart motion to the armature A, as herein-

before described, and the contact-points d and

¢, the former upon the armature A and the
latter upon the standard R, said armature .

and contact-points being a part of the inde-

pendent circuit Z, as and for the purpose in-

tended, substantially as described.

ALFRED G. SAFFORD.

Witnesses: |
TRANK G. KRETSCHMER,
MARTIN 8. DECKER.
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