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To all whom it may concert:

Be it known that I, PIERRE O. KEILHOLTZ
a citizen of the Unlted States, residing at Bal—
timore, in the State of Maryland ha,ve invent-
ed certain new and useful Improvements in

Block-Signal Systems, of which the following

18 &4 spemﬁcatlon __
This invention contemplates the use of a
series of electromagnets or coils arranged at
IO

insulated sections or blocks, and the provi-
- gion on the locomotive or other part of the

train of a coil placed in position to be acted

upon induectively by the track-coils as it
movesover them. Thetracksof eachblockare
coupled to a battery or other source of elec-
tric enrrent, and pole-changers are provided
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for the track-coils of each block by which the

presence of a train in the preceding block will
reverse the direction of the current through
the track-coils. Theinduced currerits set up

20

in the train-coil are utilized to actuate a sig-

nal device in the cab of the locomotive, and
the'engineer is thereby enabled to determine
the condltmn of the block ahead of him.

Referring to the accompanying drawings,
Figure 1 is a side elevation of a locomotive
w1th signaling
broken out to “show the train-coil. Fig. 2 is
a perspective diagrammatic view of a portion
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of the railway prowded with track-coils and

block-relay, and Fig. 3 is a detail view of the
preferred form of cab signaling device.
Referring to Fig. 2,1 indicates a portion of
the rails of one bloek the portion interme-
diate between two successive track-coils be-
ing broken out. 2 indicates the rails of the
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folloml:w' block, which are insulated from

40 those of the first block. The track magnets

or coils are buried in the road-bed with their
~upper ends projecting in such position that

the train-coil passes over and in close prox-
imity to them. If the track is divided into
45 blocks of one mile in length, each block may
be provided with five track-coils spaced at
equal distances apart. The track-coils of

each block are connected in parallel aCcross

feed -wires which extend along the track.

gn The track-coils of the first block are marked

3 and their feed-wires 4 5. The correspond-

suitable intervals in the bed of a railway, the
tracks of which are divided into successive.

devices, the fender being

1 projections 31 32.

bloek are marked 3'4' 5. The rails at one end
of each block, here shown as the second, are
connected to the opposite terminals of a track- 55
battery 6, which may be a large gravity-cell.
The I'ELI]S at the other end of the same block,
here shown as the first, are connected by
wires 7 8 to the fine-wire winding of the elec-
tromagnet 9 of a block-relay. The armature 6o
10 of this relay carries a cross-piece 11, of in-
sulating material, at each end of whmh are

-vertical double contact-pieces 1213, each con-

nected to one terminal of a block- battery 14.
Fixed contact-points 15 16 are placed above 65
pleces 12 13, respectively, and are connected
by wires 17 18 with the feed-wires of the track-
coilsof thenextsucceeding block, here shown
as the second. Fixed contact- pomts 19 20
are placed below contact-pieces 12 13, respec- 7o

tively, and are also connected with the same

feed-wires by wires 21 22. The connections,
however, as will be seen, are such that when -
armature 10 is held up by a current through
electromaﬂ'new thereby making contact; mth 7 5

pieces 15 16, the current from the block-bat-
tery 14 will "flow through the track-coils in

the opposite direction from that which it will
take when armature 10 falls and pieces 12
13 come in contact with pieces 19 20. FKailure 3o
of current in the relay at theend of one block

thereby reverses the polarity of the track-

currents in the following block.

Referring to Fig. 1, the locomotive is shown
provided beneath the fender with a train-coil 85
23, which'is connected to a signaling dewee o

204: in the cab.

-The preferred form of signaling device 18
shown in Fig. 3 and comprises a permanent

magnet 29, between the poles of which is go

ﬁxed a cylindrical piece 26, of softiron. A
rectangular coil 27, of fine wire, having suit-
able el ecbrleal connectwns to train-coil 28—

for example, through a hair-spring 28 at each

end of the coil—is pwotally supported in po- 95"
sition to swing in the air-gap between the
poles of the. ma,ﬂ*net and piece 26. Coil 27
carries an arm. 29 upon which is secured a
thin light sector 30, preferably of aluminium.
At the lower corners of this sector are short 10 p
Beneath the sector is a
shallow trough 33, containing oil. Behind -
the sector, at the rwht and lelt respeetwely,

ing traek—eml and feed-wires of the second are two small mcandeseenb electric lamps
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34 35 of different color, such as red and
white. A momentary current through the
coil 27 of this signaling device, such as is
caused by the movement of the train-coil 23
over one of the traclk-coils, causes sector 30
to uncover one of the lamps, its motion be-

Ing then arrested by one of the pieces 31 32.

dipping in the oil in trough 33. An elec-
trical impulse in the opposite - direction
through swinging coil 27 causes the other
lamp to be uncovered.

It will now be seen that when the track-
battery of any block is in proper order, the
ralls and rail-joints of that block unbroken,
and no train is in the block a current will
continuously pass through the electromagnet
of the block-relay, thereby maintaining a
current of definite direction through the
track-coils of the following block. The pres-
ence of a train, however, in the first bloek
will at once short-circuit thetrack-battery of
this block and cut off the current in the re-
lay, whereupon its armature will drop and

reverse the current passing through the track-

colls of the following block. It is also evi-
dent that the same result would be occa-
sioned by a rail or telegraph-wire falling

~across the track of the first block or by the
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failure of the track-battery or any lack of
electrical continuity in the rails, rail-joints,
or electrical connections of that bloeck. The
engineer of the train in any block is thereby
informed by the signaling device in his cab
as he passes over each track-coil as to the
precise condition of the block in frontof him.
For example, if the batteries, rails, or clec-
trical devices are in proper working order
and a red light is exhibited as he passes the
first track-coil of a block he is thereby in-
formed of the presence of a train in the
block in front of him and must slow down
bis train until the exhibition of a white
light shows that the train in front of him has
passed out of its block. If, however, the
signaling deviee continues to show a red
light as he passes, say, the fourth and fifth
coils of his block, his train must be stopped.

The lower contact-points 19 20 mayin some
cases be omitted. Failure of current in the
block - relay thereby cuts off the current
from the traclk-coils. The signaling device
in the cab is then employed merely to un-
cover a white light, failure to show thislight
Indieating danger ahead. |

I elaim—- - ‘

1. A railway signal system, comprising a
track divided into a series of sections or
blocks, one or moretrack-coils in each block,

a source of electric current for the track-

colls of each block, a source of electric cur-
rent connected to the opposite rails of each
block, and means whereby the electrical con-
dition of the rail-circuit of one block controls
the current to the track-coils of the following
block, as set forth. |

2. A rallway signal system, comprising a
track divided into a series of sections or
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blocks, one or more track-coils in each block,
a source of electric current for the track-coils
of each block, a source of electric current con-
nected to the rails near the end of each block,
an electromagnet connected to the rails near
the other end of each block, an armature in
position to be actuated by said electromag-
net, and contacts carried by said armature
and arranged to control the current to the
track-coils of each successive block, as set

forth.

5. A rallway signal system, comprising a
track divided into a series of sections or
blocks, one or more track-coils in each block,
a source of electric current for the traclk-coils
of each block, a source of electric ecurrent con-
nected to the rails near the end of each block,
an electromagnet connected to the rails near
the other end of each block, an armature in
position to be actuated by said electromag-
net, and sets of contacts carried by said ar-
mature, so arranged that the movement of
sald armature in either direction reverses the
current through the track-coils of each sue-
cessive block, as set forth.

-4, A rallway signal system, comprising a
track divided 1into a series of sections or
blocks, one or more track-coils in each block,
a source of electric current for the track-coils
of each block, a source of electric current con-
nected to the opposite rails of each block,
means whereby the electrical condition of the
ratl-cireunit of one block controls the current
to the track-coils of the following block, a
train -coil 1n such position that movement
over a track-coil generates an induced cur-
rent therein, and a signaling device on the
train and in circeuit with said train-coil, as
set forth. | |

5. A rallway signal system, comprising a
fraclk divided into a series of sections or
blocks, one or more track-coils in each block,
a source of electric current for the track-coils
of each block, a source of electric current con-
nected to the rails near the end of each block,

an electromagnet connected to the rails near

the other end of each block, an armature in
position to be actuated by said electromag-

‘net, contacts carried by said armature and

arranged to control the current to the track-
colls of each successive block, a train-coil in
such position that movement over a traclk-
coll generates aninduced current therein,and
a signaling device on the train and in cirenit
with said train-coil, as set forth.

0. A railway signal system, comprising a
track divided into a series of sections or
blocks, one or more track-coils in each block,
a source of electric current for the track-coils
of each block, a source of electric current con-
nected to the rails near the end of each block,
an electromagnet connected to the rails near
the other end of each block, an armature in
position to be actuated by said electromag-
net, sets of contacts carried by said armature,
so arranged that the movement of said arma-

| ture 1n either direction reverses the current
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throun'h the track- eoﬂs of each suceessive

block a train-coil in sueh position that move-
ment over a track-coil generates an induced
current therein, and a siﬂ'nalinn* device on the
train and in cu'cmt wmh sald train- (3011 as
set forth.

7. A train having a coil in proxumty to the
track, and a swnalmﬂ' dewce in circuit with
said coil and comprising a movable member
and electromagnetic mechanism constructed
to move said member in either direction, ac-
cording to the direction of flow of eurrent

- throuﬂ‘h said coil, as set forth.

3. A train havmﬂ‘ a coll In prmmmty to the

track and a signaling device in circuit Wlth I 5
said (3011 and comprising a movable screen,
separate indicators behind said sereen, and
electromagnetic mechanism for shifting said
screen and uncovering elther indicator ac-
| cording to the d1rect10n of flow of current 20
| throucrh said coil, as set forth. |

t In testlmony whereof I affix my mgnature

in presence of two witnesses. |

"PIERRE O, KEILHOLTZ

- Witnesses: - - |
~ JOoHN L. HE 3B, | |

|
|

| BenJ. F. HARRIS.
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