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To all whom ot may concermn:
Be it known that I, Guiox Tionmpson, a

citizen of the United States residing at Two 3

Harbors, in the county of Lake and State of
\*funmsota have invented new and nsefu] Im-
provements i Klectromagenetic Block Sys-
tems, ol which the 10110\\*11’10' is a specification.

\f‘[v invention relates to electromagnetic
block systems, and has for its object the pro-
vision of means for progr essively creating and
dissolving spheres of magnetic influence at

has for its further object the provision of
means whereby any desired number of such
spheres of influence may be successively cre-
ated and each normally continued in exist-
ence until successively dissolved by the oper-
ation of means for creating, respectively, cor-
responding spheres of influence farther along
said route.

It consists in the combination of a normally
open electric circult including a source of elec-
tricity, the coil of an electmmewnet a Nor-
mally open circuit-controlling contact and a
normally closed circuit- contro Iing contact,
governing means adapted to close said nor-
mally open contact, governing means adapt-
ed to open said 1101mally closed contact, a
core within the coil of said electromacrnet
adapted to be magnetized and when mavn{lt—
ized tocontrol the governing meansfor 01051110'
sald normally open wntact transient means
acdapted to operate said governing means for
closing said normally open contact and sub-
bequeﬂ,tlyto operate said governing means for
opening sald normally closed contact.

It also consists of certain other construe-
tions, combinations, and arrangements of
par ts, as will be hereinafter more partmularl}
set forth and claimed.

In the drawings, Figure 1 18 a diagram
showing the por tions of my said invention
which are located along and are relatively
stationary to said route. Fig. 2 is a diagram
showing the portion of my said invention
which is movable with relation to said route, |
the same being mounted on a movable con-
veyance, and further showing a signal device

 for the purpose of illustrating the utility of

my said mvention.

In the drawings, A, B, C, D, I&, and E are
electromagnets of any suitable construction,
preferably comprising a core of soft iron and
a, SUTTOL 1{11110' coll of msulated wire, one end
of the coil of each of which electr omagnets is
connected to one of the poles, as at P, of an
electric battery O or other suitable source of
electricity by a conductor of electricity W,
common to each of sald coils, and by bI anch
conductors, as 1, 2, 3, 4, 5, “and 6, respec-

tively, connectmw the coils of said magnets .

with said common conductor W. The op-
posite end of each of smd colls extends, as,
respectively, at 20, 21, 22, 23, 24, and 25, be-
yvond the body of the 0011 and is prowded
with a suitable electricity - conducting ter-
minal contact adapted imn operation to bear
acainst an electricity - conducting contact
Supported by a respectively contlcruous aAr-
mature, as SA, SB, SC, SD, SE, “and SH,
which latter contact may, it desmed} be insu-
lated from said armature and which arma-
tures are pivotally or otherwise in any suit-
able manner secured 1n positions contiguous,
respectively, to said magnets A, B, C, D E
and F and have a limited movement with
relation thereto and are adapted to be influ-
enced by and by such mmfluence to be drawn
toward the cores of their corresponding mag-
nets when said magnets are respectively en-

ergized, as hereunfter described. Said ar-

matures are respectively provided with four
intercommunicating electricity - conducting

contacts carried ther eby, and, if desired, in-

sulated therefrom, or, it desued formmcr )
part thereof, one of which contacts is when
1ts supportmo*—armatme 1s by the magnetic
influence of 1ts contiguous enertm;ed electro—
magnet drawn toward said electmmaﬂnet
adapted to bear against the terminal contact
of the coil of said ele(,tromaﬂ'net, as, respec-
tively, at 20, 21, 22, 23, 24, and 7’5 and at
the same time another of said ar mature—sup—
ported contacts 1s adapted to bear against a
terminal contact at the end 1n the Vl(:llllt of
sald coil, of an intermediate conduotm of
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electricity extending, as, respectively, at 16

17 18, from the vicinity of the free end of the
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coll of such electromagnet to the vicinity far-
ther along said route of the free end of a con-
ductor of electricity extending, as at 10, 11,
12, and R, from the opposite pole N of said
source to the vicinities of said armatures,
respectively, at which time the third and
fourth of said armature-supported contacts
do not bear against anything. When, how-
ever, sald armatures are freed from mag-
netic influence, they recede from their re-
spectively contiguous electromagnets, and
thereupon the third of said armature-sup-
ported contacts 1s adapted to and does bear
against a terminal contact at the end of a
relatively different one of said intermediate
conductors extending therefrom, as at 15, 14,
and 13, respectively, backward to the vi-

cinity of the coil of a corresponding electro-

magnet nearer to the starting-point of said
route, and at the same time the fourth one of
sald armature-supported contacts is adapted
to and does bear against a terminal contact
upon the free end of a corresponding branch
conductor of electricity, as, respectively, at
9, 8, and 7, connected, respectively, at their
opposite ends to a conductor of electricity R

common to all of said last-described branch
conductors, one end of which conductor R is
connected, as at N, to the opposite pole of
sald battery O and the opposite end of which
conductor R 1s preferably provided with a
contact and arranged to operate in the same
manner as one of sald branch conductors. A
magnet of any suitable construction, but
preferably an electromagnet A3, provided
with a battery I or other suitable source of
electricity and intermediate electricity-con-
ducting connections, as [ and m, from the op-
posite poles of said battery to the opposite
ends of the coil of said electromagnet, is pref-
erably mounted upon a suitable conveyance,
as shown m Fig. 2, and is adapted to pass
successively over or near said electromagnets
A, B, C, D, K, and F and in passing to trans-
mit to the same magnetic energy. Asshown
1 Fig. 1, all the electromagnets therein illus-

trated are inert, there being no connection or

circuit established between the pole P of said
battery O through any of said electromag-

nets to the pole N of said battery, which in-

dicates that no conveyance bearing an ener-
aized electromagnet A has recently passed

over any of them.

The operation of my said invention is as
follows: Upon said energized magnet A3 pass-
Ing over or near said inert electromagnet A
1t momentarily energizes the.same, where-
upon sald electromagnet A exerts a mag-
netic influence upon its contiguous armature

SA, drawing it toward itself until said first
armature-supported contact bears against
sald coll terminal contact 20 and said second
armature-supported contact bears against

701,594

' the terminal contact of the contiguous end of

sald intermediate conductor 16, whereupon
an electric circuit is established from the pole
P of said battery O through conductor- W,
branch conductor 1, the coil of said electro-
magnet A, the first and second contacts upon
the armature SA, the intermediate conductor

16, the third and fourth contacts upon the

armature SD, the branch conductor 10, the
conductor R, to the pole N of said battery O,
which results in the normal maintenance of

' magnetic energy 1n the core of said magnet

A and the continuance of said circuit of elec-
tricity until said moving electromagnet A3
reaches the vicinity of and energizes the elec-
tromagnet D, which in thereupon attracting
thé armature SD breaks the said last - de-
scribed circuit and the electromagnet A be-
comes again inert and its contiguous arma-
ture SA 1s released and returned by gravity
or a suitable spring or otherwise to its nor-
mal position, and its third and fourth con-
tacts are thereby brought into touch, respec-

tively, with the terminal contacts of the con-

ductor 13 and the branch conductor 7. It is
obvious that each of said stationary electro-
magnets 1s therefore dependent for imitial vi-
tality upon said movable magnet and for con-
tinued vitality upon said source of electricity
O and also upon the continuance in its re-
spective circuit of said third and fourth con-
tacts upon an armature contiguous to a rela-
tively corresponding but inert stationary
electromagnet farther along said route and 1s
devitalized and its sphere of magnetic in-
fluence 1s dissolved simultaneously with the
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energizing of said relatively corresponding

stationary electromagnet in manner afore-
sald. As will be observed from said Fig. 1,
the electromagnet A is thus dependent on

electromagnet D, which in turn is dependent
on electromagnet G, (not shown,) and so on,

as desired. In like manner electromagnet B
1s dependent on electromagnet K and electro-
magnet C on electromagnet I, in every in-
stance shown two said electromagnets inter-
vening between two relatively corresponding
electromagnets. o

The purposesand utilities of mysaid inven-
tion are manifold; but one illustration will
be sufficient, for the purposes of which illus-
tration said invention may be assumed to
form part of a railway signal system by which
a signal may be made in the cab of a locomo-
tive (represented by said conveyance shown

1in sald Fig. 2) and for which purpose it may

be assumed that said conveyance or locomo-
tive 1s provided with a signal-bell D? included
in a normally open circuit including a source
of electricity and a spring-operated circuit-
closing contact, a restraining-trigger consti-
tuting an armature and adapted to normally
oppose said spring-operated contact and a
series of electromagnets C* and B? adapted
when energized to attract said trigger and
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release said spring-operated contact.
now be a,ppaJrent that if a locomotive so
equippe:d pass over said electromagnet A and
leave the same cnergized, as aforesaid, and
stop before arriving at said electromagnet D
and a second locomotive so equipped follows
sald first locomotive the electromagnet A
during the passage of said second locomotive
will induce a current of electricity mn electro-
magnet B* which will be tr ansmitted by the
wires § & to the coil of the electromagnet C?,

‘thus energizing the electromagnet C3 whmh
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will then &ttmet sald trigger- mmatum and
thereby release said Sprmo'—-opemted Gontact
which WIH close said bell—cu'cmt at St *md
cause sald bell to sound, warning the engineer
of the presence of said first locomotive in the
interval between sald electromagnet A and
said electromagnet D.
that any greater or less number of such elec-
tromacrnets might be interposed 1n like man-
ner between tvx O relatwely correspondnw
electromagnets, or that such interposing elec-
tromwnets mlf:rht be entirely omitted, all

W]Lhm the scope of my said invention, and

that any suitable source of electricity may be
substituted in place of the battery O as the
equivalent thereof,and that anysuitable style
of electlommnets or armatures or contacts
or conductors may be used within the scope
of my said invention, or any suitable form of
conveyance used for said magnet or electro-
magnet A®, and that any of the elements em-
'")103?'8(1 in sald invention mayv be of any sutt-
able construction or dimensions or connected
or brought into communication or supported
N any suitable manner or by any suitable
means, and that the contacts on said arma-
tures man,r be integral with each other or sep-
arate and connected by suitable electricity-
conducting means or arranged in integral or
connected palrs or othemqse a8 May be suit-

able, or may be omitted and any suitable .
means substituted which under the control
sald armature will operate to establish

of

equivalent electrically-communicative rela-
tions between the terminal contacts of sald
conductors, and that said conductors 1, 2, 3,
4.5, and 6 may in connection with conductor
W be respectively regarded as separate indi-
vidual conductors, or - said conductor W may
be regarded as a conductor common to all the
statmnaw electromagnets with mndividual
branches, and that n the equipment of a long
route other sources of electr icity similar to 0
and for similar purposes may be stationed at
intervals along said route and connected to
said conductors R and W and for the PUT-
poses of the imvention all regarded as one
source of electricity, and that the system or
systems thus created may be duplicated and
extended upon one or more routes at will and
the several systems supplied with electricity
by a common source O or by individual

sources of like nature, and that in other de-

1t 1s furth er obvious

It will | tails equivalents may be ftdopted 1f desired,

instead of those described and minor altera-

tions and modifications made in said inven-

tion and all within the scope and spirit of the
same. I also preferably insert one or more
suitable switches, as at 8" 8* 3° 5%, at any
convenient and desirable points in the line of
one or more of said conductors of electricity
for the purpose of arbitrarily breaking the
circuit when desired for making repairs or
otherwise.

Having now described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 15—

{. In means for the purpose described the
combination of a series of normally open elec-
tric circuits, each including a source of elec-

tricity, the coil of an electronlao'net a Nnor-
mally open circuit-controlling contact adapt-

ed to be closed by said ‘nao'net when said
magnet is energized, and a normally closed
circuit - controllmcr contact adapted to be
opened by the electromwnet of a,nother of
said circuits when said last-named magnet 1s
energized, substantially as described.

2. In means for the purposes described the
combination of a plural number of stationary
electromagnets, each provided with an ar-
mature adapted to govern circuit-controlling
contacts; asource of electricity; aplural num-
ber of nmmaﬂy open electric circuits, each
including a source of electricity, the coil of

one of said electromagnets, normally open

circuit - controlling contacts adapted to be
closed by the operatlon of the armature of
saild magnet and also including normally
closed circuit - controlling contacts adapted
to be opened by the opemtlon of the arma-
ture of another of said electromagnets, a
transient magnet adapted to pass sufﬁmenth*
near said statwnaw electromagnets succes-
sively to successively and mafrnetmaﬂv ener-

m?e the same, substantially as described.

The combination of an electromagnet
a,nd a distant armature,stationed along a pre-
determined route, a source of electricity rela-
tively stationary to sald electromagnet; elec-
tricity-conducting means connectmcr one of
the poles of said source with one of the ends
of the coil of said electromagnet; a conductor
of electricity extending from the opposite
pole of said source to the vicinity of said dis-
tant armature, an intermediate conductor of
electricity e\tendmo‘ from the vicinity of the
free end of the coil of said electr omagnet to
the vicinity of the free terminal of said con-
ductor leading to said opposite pole, means
subordinate to the control of said electro-
magnet and adapted when said electromag-
net is energized to effect a conductual com-
munication between the free end of the coil of
said electromagnet and the adjacent end of
said intermediate conductor and means sup-
ported by said distant armature adapted
when said armature 1s in its normal 1)08113101]
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to effect a conductual communication be--

tween the adjacent free terminal of said in-
termediate conductor and the free terminal
of sald conductor leading to said opposite
pole; a transient source of magnetic energy
adapted first to energize said electromagnet
and subsequently to operate said distant ar-
mature to break said communication be-
tween the conductor leading from said oppo-
site pole and said intermediate conductor.

4. In means for the purposes described,
the combination of two electromagnets and
a distant armature stationed along a prede-
termined route; a source of electricity rela-
tivelystationarytosaid electromagnets; elec-
tricity-conducting means connecting one of
the poles of said source with one of the ends
of the coil of each of said electromagnets:;

conductors of electricity respectively ex-

tending from the opposite pole of said source
to the vicinity of the second electromagnet
and to the vicinity of the distant armature;
an intermediate conductor of electricity ex-
tending from the vicinity of the free end of
the coil of said first electromagnet to the vi-
cinity of the free end of the conductor ex-
tending from said opposite pole to the vicin-

1ty of said second electromagnet; a second
eX-

intermediate conductor of electricity e
tending from the vicinity of the free end of

the .coil of said second electromagnet to the
vicinity of the free end of the conductor ex-:
tending from said opposite pole to the vicin-
1ty of said distant armature; electricity-con-

ducting means supported by said distant ar-
mature and adapted, when said armature is

1 normal position, to effect a conductual
communication between the adjacent free |
end of said second intermediate conductor
and the adjacent free end of said conductor:

to said opposite pole; means respectively

adapted, when said first electromagnet is en-
ergized and when said second electromagnet
1s 1nert, to effect a relation of electrical inter-

communication between the free end of the

coil of said first electromagnet and the adja-
cent end of said first intermediate conductor

“and between the opposite end of said first in-

termediate conductor and the end adjacent
thereto of said conductor extending from said
opposite pole to the vicinity of said second
electromagnet, and further adapted, when
sald second electromagnet is energized, to
break the communications thus by the ener-

gizing of said first electromagnet established

YR

ect a relation of electrical

and, 1n part, to e

intercommunication between the free end of
the coil of said second electromagnet and the

end thereunto adjacent of said second inter-
mediate conductor.

5. In means for the purposes described,
the combination of a plural number of elec-
tromagnets stationed along a predetermined
route; a source of electricity relatively sta-
tionary to said electromagnets, electricity-

e

791,5¢4

conducting means connecting one of the poles
of sald source with one of the ends of the coil
of each of said electromagnets, conductors
of electricity respectively connected to the
0£posite pole of said source and extending
therefrom to the respective vicinities of each
of said electromagnets; intermediate con-
ductors of electricity extending respectively
from the vicinity of the free end of the coil of
each of said electromagnets to the vicinity of
the free end of the conductor extending from
sald opposite pole to the vicinity of the rela-
tively succeeding said electromagnet; means
adapted, when any one of said electromag-
nets 1s energized, to effect a relation of elec-

trical imtercommunication between the free

end of the coil of said energized electromag-
net and the adjacent end of the said interme-
diate conductor and simultaneously to break
the communication between the preceding in-
termedlate conductor and the adjacent con-
ductor leading to said opposite pole, whereby
the energization of anyof said electromagnets
completes the circuit including such magnet
and breaks the circuit including a preceding
magnet.

6. In means for the purposes described,
the combination of a plural number of elec-
tromagnets stationed along a predetermined
route; armatures respectively secured in po-
sitlons contiguous to said respective electro-
magnets and having a limited movement in
relation thereto and adapted to be operated
thereby; a source of electricity bearing a

fixed relation to said electromagnets; elec-

tricity-conducting means connecting one of
the poles of said source with one of the ends
of the coil of each of said electromagnets; in-
termediate conductors of electricity extend-

ing respectively from the vicinity of the free

end of each of said coils to the vicinity of the
armature of a relatively corresponding elec-

~tromagnet farther along said route; elec-

tricity-conducting means extending from the

vicmity of each of said armatures to the op-

posite pole of said source of electricity; an
electricity - conducting contact carried by
each of said armatures adapted in operative

position to bear against the free terminal of

the coil of the contiguous electromagnet and
against the terminal in the vicinity thereof
of sald intermediate conductor; an elec-
tricity-conducting contact carried by each of
sald armatures adapted when said armature
1s 1n. retracted position to bear against the
opposite terminal of another said intermedi-
ate conductor and against the free terminal
in the vicinity thereof of the electricity-con-
ducting means leading to the opposite pole of
sald source of electricity, substantially as de-
seribed.
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7. In means for the purposes described, |

the combination of electromagnets stationed
along a predetermined route; armatures re-
spectively secured in positions contiguous to
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sald electromagnets and having a limited
movement in relation thereto and adapted to
be operated thereby; a source of electricity
bearing afixed relation to said electromagnets;
electricity-conducting means connecting one
of the poles of said source with one of the
ends of the coil of each of said electromag-
nets; intermediate conductors of electricity
extending respectively from the vienity of
the free end of each of said coils to the vi-

cinity of the armature of a relatively corre-

I35

20

sponding electromagnet farther along said
route; electricity-conducting means extend-
ing from the vicinity of each of said arma-
tures to the opposite pole of said source of
electricity; an electricity - conducting con-
tact carried by each of said armatures and
adapted, when said armature is attracted to-
ward 1ts respective magnet, to bear agamst
the free terminal of the coil of said magnet;
a second electricity-conducting contact car-
ried by each of said armatures and communi-
cating with said first contact and adapted,

when its supporting-armature is attracted
toward its respective magnet, to contact with
one of the terminals of said intermediate con-

O

ductor; a third contact carried by each of
said armatures and adapted, when 1ts sup-
porting-armature is free from magnetic in-
fluence, to contact with the opposite termi-
nal of another of said intermediate conduc-
tors; a fourth contact carried by said arma-
ture and communicating with said third con-
tact and adapted, when its supporting-arma-
ture is free from magnetic infiluence, to con-
tact with the free terminal of said electricity-
conducting means leading to the opposite
pole of sald source of electricity; means
movable with relation to said electromagnets
and exerting magnetic influence and adapted
to pass sufficiently near said stationary elec-
tromagnets to momentarily energize the
same, respectively and successively, substan-
tially as described.

In testimony whereot I have signed my
name to this specification in the presence of
two subscribing witnesses.

GUION THOMPSON.

Witnesses:
Jayes T. WaTsoN,
PHINEAS AYER.
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