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~ BLOCK-SIGNALING APPARATUS.

No. 874;,042.

| ~ Specification of Letters Patent.
| Application filed Angust 24, 1807. Serial No, 389,981,

- Patented Dec, 17, 1807.

To all whom it may concern:
Be it known that I, Joux D, TAyYLOR, of

Edgewood Park, Allegheny county, Penn-

sylvania, have invented a nmew and useful

following 1s a full, clear, and exact descrip-
tion, reference being had to the accompany-
ing drawings, forming part of this specifica-
tion, in which— -

Figure 1 is a vertical section of the trans-

" former used in connection with my inven-

- 19

~purposes.

20

~ alternating current to the

29

tion; Fig. 2 is a horizontal section on the
line TI—11 of Fig. 1; Fig. 3 is an end eleva-
tion; and Fig. 4 is a diagrammatic view
illustrating the use of my 1mproved trans-
former in & block signaling system, using
alternating current electricity for propulsion

The object _
block signaling apparatus having a trans-
former especially designed for supplying
' track civcuit of
the system In a quantity to suit the require-

ments of the particular track section with |
which it is connected.
Heretofore it has been the .practice to .

desiegn transformers for this purpose with-

out any capability for adjustment, and hav-

30

35

ing a capacity greater than that recﬁlired by
the longest track section under the worst
conditions, and to adapt such traasformer

to other track sections by means of external
resistance inserted in the circult between

the transformer and. the track. This, of
course, results in a great waste of power, and
causes a very large flow of current when the
transformer is short-circuited by a tram,
making it more difficult to shunt the relay

-~ which controls the signals.

40
& transformer so constructed that it may be
adjusted to regulate the current and voltage
to suit any length or condition of track cir-

My invention provides a system having

- cwib.

45

- 50 . .
" . as defined 1n the claims.

panying drawi

"The precise nature of my invention will be

best understood by reference to the accom-
1gs, in which I have shown
one embodinient thereof, it being premised,

 however, that various changes may be made
therein without departing from my invention

[ manner.

aratus, of which the

of my invention is to provide

4 and this encirclin%
O

| former which is built up of sqperimposed

laminations of thin sheet iron, in the usual

2 is the primary coil, and 3 the secondary
coil of the transformer. The central por-
tion of the core 1 between the two coils 1s cut
away to form pockets or openings for the
two adjustable fillers 4, which are also com-
posed of thin laminations of
which are adjustably suspended within the
pockets or slots in the core 1 by means of
the verticallv movable screws 5 supported
by the top plate 6 of the transtormer _fl?ra,me.

The fillers 4 are sufficiently long to almost
fill the spaces in the core 1, and thereby
form an almost complete magnetic path be-
tween the primary and secondary coils.
Small air-gaps are, however, provided be-
tween the ﬁﬁ)ers and the core. of the trans-
former, which are occupied by strips 8 of

00

60

sheet iron, and .

65

70

fiber or other non-magnetic material, for

preventing actual contact of the fillers with
the core. These air-gaps are provided for
the purpose of preventing the complete

| short - circuiting of the magnetic flux pro-
duced by one
vent its passing through the other coil.  The

coil which would entirely pre-

air-gaps cause sufficient drop in magnetic

potential from one branch of the core to the

other across the fillers, so tha;t"enouz:frh of the
flux produced by the primary coil will be

forced through the secondary coil to give the

desired electro-motive force in the latter.
Since the drop of magnetic potential 1s pro
portional to the reluctance of the path, and
since the reluctance of an air gap 1s propor-
tional to its length, and inversely propor-
tional to its area, it will be readily seen that
the magnetic potential across the shunt path
formed by the fillers 4 can be varied at will
by raising or lowering the fillers to thus de-
crease or increase the area of the air gaps
between them and the transformer core.
‘When a current is sent through the pri-
mary coil 2, the core 1 is magnetized, part
of the magnetic flux going through the fillers
only the primary coil,
while another part of it, due to the reluctance
of the air gaps, passes through the seconda
coil. If a current is drawn from the secona-
ary coil, it tends to produce a flux counterto

~In these drawings, 1 18 the core of B tranﬂ- | that produced by primary coll, and re-
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-near the opposite end of the block.

-

2.

sults in decreasing the flux through the sec-
ondary coil and increasing that through the
fillers 4. It will thus be seen that as the

current 1n the secondary coil increases, the

amount of flux through it, and therefore the
electro-motive force induecd in it, rapidly
decreases. ]
serted into the spaces in the core 1, the cur-
rent that 1t is possible to draw from the sec-
ondary coil will be at a minimum. When
the transformer is connected to any given
track section, the fillers will be withdrawn
until a point is reached where the amount
of current taken from the secondary coil is
sufficient to operate the relay at the other
end of the section or block. If the section
or block is long a greater electro-motive
force will be required to overcome the re-
sistance of the rails, and the fillers will there-
fore be required to be withdrawn to a greater
extent than is necessary with a short section
or block, 1n order to allow a greater amount
of magnetic flux to pass through the second-
ary coll and thus raise the electro-motive
force to the extent required by the long sec-
tion.

Fig. 4 represents a system of circuits for a
track section or block on a road using an
electric current for propelling trains, The
alternator 10 supplies currents to the rails

29 and 30 through a reactance bond 12. A |

similar bond 13 1s conneected across the rails
at the other end' of the block. The second-
ary coil 3 of the transformer is connected
across the rails 29 and 30 near one end of the
block by the conductors 26 and 27, the pri-
mary colls being connected across the con-

ductors 22 and 23, supplied by an alter- |

nator 9. 15 designates a relay of any suit-
able character, which governs the signal 18
_ 32 and
33 are the conductors which connect the re-
lay In the track circuit. 36 is the circuit for
the signal 18 supplied by battery 17, and 20
1s a8 circuit-controlling device operated by
the relay to control the circuit 36.

When alternating current is used for pro-
pelling purposes the current supplied to the
primary coil 2 of the transformer by the gen-
erator 9 should be of higher frequency than
that supplied by the generator 10, so that
the relay 15 may be made to operate only by
the current supplied by the secondary coil 3
of the transformer; or the relay 15 must be
of such character as to operate only by the
current supplied by the transformer.

The advantages of my invention result
from the provision of means for adjusting
the transformer to suit the conditions of the
particular track-sections to which it is con-
nected; from-the great saving of power re-
quired 1n-the primary circuit supplying ‘it;
and from the completeness with which the

When the ullers 4 are fully in-

3'74,04:3

relay is shunted out by th_e pres)énce of a

train in the block. The amount of power
required by this transformer is only about
one-third that required by the transformers
heretofore used. The relay is much more

easily and completely shunted out of the cir-

cuit by the train in the block by this trans-
former by reason of the fact that when the
transformer is short-circuited by the wheels
and axles of a train, the current is very little

greater than the normal working current

when the block is unoccupied, due to the fact
that the voltage drops to almost zero when
the transformer is short-circuited. ,.

I do not desire to limit mvself to the use
of the transformer in the particular signaling
system described, since it may obviously be
used 1n other systems. -

What I claim is:—

1. In a signaling system, a transformer

having primary and secondary coils, a shunt

‘magnetic path between said cotls, and means

for varying the reluctance of said magnetic

path between the coils; substantially as de-

scribed. |

2. In a signaling system, a transformer
having primary and secondary coils, and
adjustable fillers forming a shunt magnetic
path between said coils; substantially as de-
scribed. )

3. In a signal system, a transformer, pri-
mary and secondary coils connected respec-
tively to the line and track circuits, a core
therefor having a member extending between
the coils, said member having portions which
can be adjusted to vary the magnetic circuit
thereof; substantially as described.

4. In a signaling system, a transformer,
primary and secondary coils connected re-
spectively to the line and track circuits, a
core having a portion between said coils, said
portion having adjustable fillers forming a
shunt path for the inagnetic potential
through the core; substantially as described.

5. In a signaling system, a transformer,
primary and secondary coils connected re-
spectively to the line and track circuits, a
core having a portion extending between
sald colls and formed with pockets or spaces
therein, and fillers of magnetic material ad-
justably seated in said pockets or spaces and
separated therefrom by air-caps; substan-
tially as described. S

6. In a signaling system, a trausformer
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having a core portion extending between its

primary and secondary coils, said core por-
tion having air-gaps or spaces therein, and
means for varying said gaps or spaces; sub-
stantially as described. - §
7. In a signaling system, a normally closed
track circuit, a relay connected across said
circuit and controlling a signal, and a trans-
former supplying the track-circuit and hav-
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1ng an ad justable core portlon for regulating | lated to suit the length or condition of the 10
the voltage and current supphed thereby,- particular track - circuit; subst&ntla,lly as
blletﬁHtl&“} as described. described.

8. In a block signaling system, a tra,ns— In testimony Whereof I have hereunto set
former for supplymﬂ' the track: clrcmt sald | my hand.

- transformer having a shunt magnetic path ~ JOHN D. TAYLOR.

. between its coils, and means for var ving the |  Witnesses: |
reluctance of said path, whereby the voltage Geo. B. Breming,
and current supplied thereby can be regu- Gro. H. PARMELEE.
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