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Lo all whom Tt may concern:
Be it known that I, CHARLES IL. BENNETT,
a citizen of the United States, residing in the

city of New York, in the county of New York

and State of New York, have invented cer-
tain new and useful Improvements in Block-
Signal Systems, of which the following 1s a
full, clear, and exact description.

My invention relates to block-signal sys-
tems for railways. _

In my prior application,Serial No. 264,675,
I have set forth a block-signal system for rail-
waysof general applicability,in which trans-
formers are employedinsuch a wayasto avoid
the use of relays, contactors, circuit-breakers,

and all ssmlar devices.

In the present application 1 will set forth a
system by which the general principles of my
oeneric invention as embodied 1n the above-

entitled application are applied to a double-

track system in which home or danger sig-
nals are displayed to indicate a train in the
block immediately ahead, while caution-sig-
nals are provided to indicate the condition ot
the block to a train before it arrives at the en-
trance to the block.

A further object of the present mvention
is to provide means by which an additional
sinal, which I shall term a ““ telltale-signal,”
is displayed within each of the block-sections
to indicate the operation of the signals alter
a train has passed, thereby notifying an en-
cineer that the system is 1n operative con-
dition and the preceding signals were prop-
erly actuated to have shown ‘‘safety’ 1nthe
block which he 1s entering.

A still further object of the invention 1s to
devise means whereby the failure of any
power source will not cripple the system and
to further provide means whereby the break-
age or short-circuiting of the conductors at
any point can only set the signals to ““dan-
Uer}??
nation of circumstances can display signals
which would lead an engineer to-enter an al-

ready-occupied block.

50

The invention further contemplates a sys-

tem of such simplicity and freedom from |
complicated devices as to render the proba-
bility of a breakdown exceedingly remote

and to permit of easy repair in case a break-
down should occur. - '

With these and other objects 1n view my
invention consists in the construction, com-
bination, location, and arrangement of parts,

all as will be more fully hereinafter set forth, |

and under no circumstances or combi- |

as shown in the accompanying drawings, and
finally particularly pointed out in the ap-
pended claims.

Figure 1 1s a diagrammatic view showing a
double-track rallway having signals embody-
ing the principles of my invention applied
thereto. Fig. 2 shows a portion of the same
enlarged. '

The principle which 1 employ has already
been set forth im my prior application above
referred to and need not be reiterated in de-
taill here. 1t depends on the peculiarity of
all transrormers, whether single or poly phase,
to take a greater amount of current when un-
der ““load” than when under “no-load’!” con-
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ditions, due to the change in the inductive

resistance of the primary coil when the sec-
ondaryis put under different load conditions.

Referring now to the drawings and to the
various views and relference-signs appear-
ing thereon, wherein like parts are designated
by the same reference-sign wherever they
occur, A indicates an ordinary double track
of any railroad installation, either steam or
electric, or any ordinary trolley-line, and
comprises rails A’, A* A? and A'. Inas-
much as the connections for the respective
tracks are substantially similar, I will con-
sider only one of them—namely, the upper
track in Fig. 1, which includes the rails A’
and A*. 1 have shown a plurality of blocks
or sections B’ B?, and B®. Between adjacent
blocks I have provided the rail A’ with insu-
lating-joints ¢” and ¢?, the rail A? remaining
continuous throughout its length and consti-
tuting a return or ground-conductor for the
system. While I haveshown therails formed
In this manner, 1 do not desire to be limited
or restricted thereto, since it is evident that
both rails may be made with insulating-
joints, or entirely separate conductors may

be used, 1t desired.

E’ and E? indicate transformers which
should be of the “step-down” variety and
are preferably wound with a voltage ratio of
ten to ome, although any convenient ratio
may of course be used.

In practice 1 prefer to employ a pair of
transformers mstead of a single transformer
E" K? mn each block, and I have designated
the second or supplemental transformers as
EX 1n Fig. 2. 1t will be understood that
these transformers E* are merely supple-
mental and are used in shunt with the trans-
formers K’ and E? and have their secondary
terminals connected to another point of the
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block-section from those of the main trans-
formers ¥ and I*, the purpose being to in-
sure that the potential drop due to the leak-
age of current through the rail-ties will not
result in too low a voltage at any point of the
block-section.

It 1s to be understood that the use of two
transformers within each block-section hav-
ing their primaries in multiple and their sec-
ondaries connected at opposite ends of the
section 1s merely a convenient practical ex-
pedient, the features of the main invention
operatingin the same way with a single trans-
former in each section as with the two trans-
formers shown.

Referring now more particularly to Fig. 2,
the various circuits and connections which I
have found convenient to employ in a prac-
tical embodiment of my invention will be
particularly set forth.

[’ indicates a line-wire in which is im-
pressed by any suitable means a constant
alternating voltage of any amount—as, for
example, two hundred volts.

I have shown a convenient arrangement
for impressing the desired voltage in the line-
wire, comprising a series of motor-generators
or alternators of any sort M’ and M?* which
are connected 1in multiple across the line-
wires at points between the respective trans-
formers. These operate synchronously in
the usual manner of alternating-current gen-
erators, and 1t 1s clear that any one or more
than one of them may be temporarily put out
of action without impairing the efficiency of
the service. It 1salso apparent that a break
at any portion whatever of the line-wire I’
cannot disable the system, since each of the
transformers still lies in a circuit with certain
of the motor-generators. |

I will now consider a convenient arrange-
ment of connections for any one of the block-
sections—for example, the section B? which
displays signals overlapping the section B’.
From /" a circuit i1s made through primary 2’
of the transformer I&’, wire £#, and solenoid f
of a signal I, from whence the current passes
through /' into the return-wire or rail A%, At
the same fime a current passes through coil ¢

I signal G, which is in a shunt-circuit around
the primary p’ of the transformer.

(" mdicates an additional shunt- circuit
around both the primary p” and coil ¢, and I
have mcluded 1n this circuit a coil A of a sig-
nal H.

While I have shown coils for operating the
signals If, G, and H, I do not desire to be lim-
1ited or restricted thereto, since it is obvious
that lamps or any other form of signal means
could be used 1n lieu thereof and still fall
within the spirit and scope of my invention.

s’ mdicates the secondary of the trans-
former formed of a small number of turns of
thick wire to give the necessary step-down

ratio, and 1 connect the termunals of this
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winding to the respective rails A’ and A? of
the block-section B2

Under normal conditions when no train is
passing any of the block -sections circuits
are not completed by the axles of the train
through any of the transformer secondary
windings, and accordingly each transformer
acts ke a simple ‘““choke-coil”” and imposes
a high mductive resistance in the primary
thereof. Accordingly current will passlargely
through the branch circuits {* and °, so as to
energize the colls ¢ and A to a considerable ex-
tent. The effect of energizing these coils is
to lower both of the signals G and H to
“safety.” The current after passing through
colls ¢ and £ 1s led through wire # and coil f,
but under normal conditions is not sufficient
to energize the coil f enough to lower the sig-
nal ' to “safety.”  When now a train passes
onto a section B* the secondary <’ is practi-

cally short-circuited, and the inductive effect
ol this coil serves to diminish the impedance

of the primary p’, and a comparatively heavy
current 1mmedlately commences to pass
through this winding. Owing to the de-
creased potential drop across the primary ¢/,
the coils ¢ and / no longer receive sufficient
current to energize them enough to lower the
signals G and H to “safety,” and these sig-
nals accordingly automatically rise to ““ dan-
ger’’ by gravity. At the same time the sig-
nat I, which 1s somewhat in advance of the
beginning of the block, receives an increased
current and 1s drawn to the safety position.
The train thereby receives a clear signal from
I¥ and sets the danger-signal G at the en-

trance to the block, also displaying the cau-

tion-signal I1 at a point a suitable distance
back therem or, it desired, at the entrance of
the preceding section.

The particular purpose of the signal F,
which I have termed the ‘‘telltale-signal,” is
to indicate to the engineer that the apparatus
1s 1 working order and the signals G and
H were properly displayed behind him to
“safety’”” when he entered the block. It
might happen in practice that one of the ter-
minals of the secondary of one of the trans-
formers might become disconnected from
1ts rails, so that safety-signals would be given
at the entrance to a block notwithstanding
the fact that a train was already located
thereon; but by my telltale device such a
following train would be stopped by the tell-
tale-signal If, which would not drop to
“safety” when the second train entered the
block. In hke manner the failure of the tell-
tale-signal If to operate indicates to the engi-
neer that the signals G and H have not been
properly operated behind him.

The various signals continue to be dis-
played as above described until the train

leaves the block, when the system returns to

1ts original condition with signals G and H at
“salety’” and thesignal Fat “danger.” Inthe
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meantime the succeeding signals F/, G/, and !
H’ are displayed by circuit conditions in the

following block. 1t is evident that an engi- |

neer 1 passing the signal H receives a cau-

5 tion-signal indicating the condition of a block

before he arrives thereat and further receives

a danger - signal at G at the entrance to

the block 1n case a train is still at any point

thereon. A breakage or short-circuiting of

ro any of the parts or connections of the pri-

mary circuits can only deénergize the various

signal-magnets, so that one or more of the

signals I, (x, or H rises to the danger posi-

tion to stop the train. It is also evident that

15 a breakin the secondary circuit, which would

prevent the displaying of danger-signals at

G and I, will at the same time prevent a

safety-signal at F, so that an engineer is no-

tified of the conditions. |

20°  While I have shown the signals as disposed

along the track at certain intervals, it 1s ob-

vious that any other arrangement may be

made—as, Tor example, to have the caution-

signal at the entrance to one block and the

25 danger-signal at the entrance to the succeed-

~1ng sectlon, or, if desired, the signals F or H
may of course be omitted altogether.

What 1 claim is—
1. In a block-signal system,, a transformer
30 having a primary circuit including a caution

and a danger signal, and a secondary circuit |

adapted to be closed by a passing train.

2. In a block-signal system, a danger-sig-
nal and a caution-signal, a transformer, and

35 means operated by a change in the current

- strength 1 the primary of said transformer
for displaying said signal, and means oper-
ated by a passing train for closing the second-
ary of sald transformer.

to 3. In a block-signal system, a circuit in-
cluding the primary of a transformer in which
1s impressed a constant alternating voltage, a
signal-circuit 1in shunt with said primary, a
second signal-circuit in series with said pri-

45 mary, and means actuated by a passing train
tor varying the load on said transformer.

4. In a block-signal system, a transformer
having a constant alternating voltage im-
pressed in its primary winding and having

50 1ts secondary circuit adapted to be closed by
a passing train, and signals which are related
to said primary circuit to simultaneously
give safety and danger imndications in differ-
ent blocks. -

55 5. Ina block-signal system, a transformer,
a shunt-circuit for the primary winding of
sald transformer including a pair of signals, a
signal 1 series with said primary, and means
for applying a load to said transformer.

6o 6. Ina block-signal system, a pair of trans-

formers having a constant alternating vol-

tage 1mpressed In their primary windings,
signals adapted to be actuated by current

changes 1n said primary windings, and a

65 track-section having different points of its |

length connected to the secondaries of the
respective transformers.
7. In a block-signal system,.a series of mo-

tor-generators arranged to impress a con-
stant alternating voltage in a single line-wire

or circuit, a series of transformers having

primary windings in multiple across the

. mains of said circuit and between the motor-

generators, and signals operated by current
variations 1n said primary windings.

8. In a block-signal system, a step-down
transformer having a shunt-circuit across its
primary adapted to operate a caution signal,
a second signal in series with said primary
and first-named signal, and means actuated
by a passing train for imposing a load on said
transformer.

- 9. In a block-signal system, a step-down
transformer having its primary in shunt with
a home and a caution signal and its second-
ary connected to the respective rails of a

block-section.

10. In a block-signal system, a transformer
having 1ts primary arranged to operate a sig-
nal by current variations therein, and ar-
ranged to display an additional signal in the
opposite way to said first-named signal, and
means on each of said signals for automatic-
ally setting them to danger when the current
1s open or short-circuited at any point.

11. In a block-signal system, a transformer
having a primary adapted to operate home
and caution signals, and to simultaneously
actuate a telltale-signal in & manner opposite
to that of the first-named signals by current
variations therein, and means for varying
the load on said transformer.

12. In a block-signal system, a step-down

| transformer having a shunt-circuit across its

primary winding, a home and a caution sig-
nal in shunt with one another and with said
primary winding adapted to be actuated by
current variations therein, and means for
1mposing a‘load on said transformer.

13. In a block-signal system, a step-déwn
transformer, a signal in shunt with the pri-
mary of said transformer, a telltale-signal .in

series with the primary of said transformer,

and a block-section having its rails connected
to the secondary of said transformer.

14. In a block-signal system, a series of al-
ternators arranged to impress a constant al-
ternating voltage in a single line-wire or cir-
cuit, a series of transformers having primary
windings in multiple across the mams of said
circuit and between the alternators, and sig-
nals operated by current variations in said
primary windings,

In' witness whereof I subscribe my signa-
ture 1n the presence of two witnesses.

CHARLES E. BENNETT..

Witnesses: | |
Frank S. OBER,
ArrrED W. PRrROCTOR.
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