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To all whom Tt mmy concern:

_ Be it known that T, Max R. HANNA, a citi-

zen of the United States, residing at Schen-

ectady, county of Schenectady, State of New
York, have invented certain new and use-

ful Improvements in Alternating - Current

Block-Signal Systems, of which the following
1S a specification. - a
My invention relates to alternating-cur-

rent signal systems, such as have been pro-

~ posed for use on electrically-operated roads.
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~ Bedell March 20, 1900, and April 17, 1900.
“With either connection the failure of a single.
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On roads where the rails are used as return-
conductor for the power-current 1t is neces-

sary to connect adjacent blocks by a conduc-
tor adapted to carry the power-current.
This connection may be made by leaving one
rail continuous and sectioning the other or
by sectioning both rails and connecting equi-
potential points of adjacent track-circuits to
each other by themethod described 1n Patents
No. .645,907 and No. 647,741, issued to

insulating-joint will close -a circuit from the

supply-transformer of one block to the other

block, so as to energize the track-relay: . Be-
cause -of this there 1s danger of obtaining a

clear indication from a signal while a train is-

in the block, the relay being energized from
the preceding block through the defective in-
sulating - joint; but this can ordinarily be
readily avoided by connecting the supply-
transformers of alternate blocks reversely, so

that in case an insulating-joint fails the cur-

rent supplied to the relay will be of a phase

- opposite to normal, so that by employing a
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~ track-transtormers an

5O

relay of a type responsive to a reversal of

‘phase this leakage-current acts only to hold

the relay in its open-circuit position. Simi-
lar . connections iave been employed with
batteries and polarized relays in direct-cur-
rent signal systems. This arrangement re-
moves all danger from leakage-current as
long as all the blocks are supphed with sig-
nal-current from the same source. _
quently happens, however, that 1t 1s desir-
able to section the supply-conductors for the

(:Il) connect them to dif-
ferent- stations, which may sometimes oper-
ate in parallel and sometimes not. en

‘the two stations are not operating in parallel,

conductor for,power-current. =

It ire-

" | it is evident that the relative phases of the

voltages on the supply-conductors are inde-
torminate, and consequently the arrange-
ment outhined above by itself would not in-

between two adjacent blocks supplied from
different stations.

to that end 1 msert between the two adjacent
blocks supplied from -different stations a

1tlme 55
sure against trouble from leakage-currents

The object of my inven- -
| tion 1s to take care of this contingency, and

0o

short track-section with 'its supply-trans- -

former connected to the same conductors as
the supg)ly—transform,er of one of the two ad-
jacent blocks and connect 1t oppositely with

i respect to that transformer, and I provide a

relay for the short track-section and inter-

lock it with the relay of the adjacent block
supplied from the same conductors, so that
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the two relays jointly control the signal for
that block. In this manner, as will appear

from the following explanation, all danger

from leakage-currents is avoided.

My invention will best be understood by -

reference to the aCcomp&IEring drawing,
which shows diagrammatically an alternat-
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ing-current signal system arranged in ac-

-cordance with my invention.

~ In the drawing, A A’ A® represent the rails
of three blocks of the system. |
~ B represents a third rail or other supply-
C " represent alternating-current-supply-
conductors, which may béd connected to dii-
ferent stations. ' * *
D D’ D? represent transformers connected
to the supply-conductors and supplying sig-
nal-current to the track-circuits of the blocks.

- 80

E’ E? represent transformers having their

primaries connected to the track-circuits anu

their secondaries connected toone phase of the
track-relays, which are shown as of the poly-
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phase induction typé. - Thus the winding I’

of the track-relay for the block A’ is supplied
from the secondary of transformer K/, while
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the other phase 7 is supplied directly from

‘the conductors C. . |

' H’ represents a short-circuited secondary
member adapted when both phases of the
relay are energized with currents of proper
phase to close the circuit of the operating

| mechanism I’ of the signal J’. A relay of

I10Q
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this type is responsive to a reversal of phase
in either winding—that is, if the phase of the
current in winding I’ should be reversed the
torque in the secondary member would tend
s to move it away from closed-circuit position,
" so as to put the signal at ““danger.”
" The central point of the secondary of trans-
former D is connected to the central point of
the transformer E’, so as to afford a path for
10 the power-current, and the other blocks are
similarly connected, this being the equipo-
tential connection described in the Bedell
patents before mentioned.
- It will be observed that transiormers D ]
1 and D’ are oppositely connected to the sup- |
" ply-conductors. Consequently if the upper
conductors C be assumed positive at a given
instant the directions of current-flow in the
several circuits will be as indicated by the
20 arrows. Asshown by thearrows, the currents
in the primary of transformer K’ and 1n the
secondary of transformer D are normally in
the same direction. Now if either of the in-
sulating-joints between blocks A and A’
25 should fail one-half of the secondary of trans-
former D would be.short-circuited on one-
half of the secondary of transformer E’, and
with a train in block A’ the current that
might flow through this short circuit might
20 be sufficient to supply to the relay-winding
~ F a current of practically normal amount;
but this current will be of a phase the reverse
of normal. Consequently, as has been ex-
plained heretofore, the only effect that it
15 could have upon the relay would be to hold
it all the more firmly in off . position. Thus
by properly connecting the supply-trans-
formers for the blocks and by using relays of
a type responsive to a-phase reversal all dan-
40 ger from leakage-currents is avoided as long
as all the blOGiS’ are s_upplied with current |
from the same source. This alternately re-
verse connection of the supply-transtormers
is the same that has been employed with bat-
45 teries in direct-current systems with polar-
7 jzed relays and has been described at len th
only for the purpose of giving a clear umfer—-
standing of my invention. B
 Inthe case.of two adjacent blocks supplied |
'so from separate stations the arrangement de-
" seribed above is not sufficient for protection.
For instanoce, if conductors C, supplying the
black A’, are connected to one station and
conductors (V, supplying the block A? are
5 connected to another station, and the two
stations are not operating in parallel, 1t 1s ob-
vious that the relative pl%a,ses of the voltages
supplied to the two track-circuits A" and A’
by the transformers D’ and D* will be inde-
60 terminate. In order to avoid the danger

from leakage-currents in such a ‘case, I insert
the short track-section «? between the blocks
A’ and A* and supply this short section

from a transformer d?, connected to-the con-
b

ductors (7, from which the-block A? 15 sup-

plied. By oppositely connecting D? and d*

all danger of leakage-current due to a de-
fective Insulating-joint between block A? and

| section a? is avolded, so that the secondary
‘member H?is always in off pos.tion as long’

as a train is in block A2 = The coatacts of re-

' lay member H? are connected in series with

the contacts of the relay member h* of the
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short track-section, so that the sigmal J* can

oive a clear indication only when both relays

75

are in closed-circuit position. * Cousequently,

although a defective insulating-jomt be-

tween the short track-sectior and block A’

might hold the relay member & in closed po- -

1| sition, even with a train in the short section,
this is.not a source of danger, since the sec-
tion may be made so short that a train will,

enter block A? before it has left block A’.
Consequently relay member H? will open be-
fore relay member H’ has closed, so that the
train wih always have a danger-signal be-
hind 1t. o | | S

I do not desire to limit myself to the par-
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ticular construction and arrangement of

parts here shown, but aim in the appended go

claims to cover all modifications which are
within the scope of my invention. IR
What I claim as new, and desire to secure
by Letters Patent of the United States, is—
1. In an alternating-current block-signal
system, transformers supplying .signal-cur-
rent to the track-circuits of the blocks, sep-
arate supply-conductors for the transformers

“of two adjacent blocks, a short track-section
inserted between said two blocks, a supply-

transformer for said short section connected

sitely connected with respect to that trans-

former, two relays supplied with alternating

current respectively from the short section
and from the adjacent block that is supphed
from the same supply-conductors, said re-
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to the same supply-conductors as the trans-
former of one of the two blocks and oppo-

10§

lays being responsive to a reversal of phase "

of said current, and a signal controlled. by
| said relays jointly.. ' |

9. In ‘an alternating-current block-signal
system, transformers supplying signal-cur-
rent to the track-circuits of the blocks, sep-
arate supply-conductors for the transformers

inserted between said two blocks, a supply-
transformer for said short section connected
to the same supply-conductors as the trans-
former of one of the two blocks and oppositely

110

115

of two adjacent blocks, a short track-section
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connected with respect to that transformer,
two polyphase relays having one phase sup- .

plied respectively from the short section and
from the adjacent block supplied from the

same supply-conductors, and & signal con-
trolled by said relays jointly.
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3. In an alternating-current block-signal
system, a plurality of sets of signal-current-

to said conductors and supplyin

D

circuits of the blocks, the fransformers of ad-

jacent-blocks supplied from the same supply-
conductors being oppositely connected, and
a short rail-section interposed between two

 Witnesses: -

S

‘adjacent blocks supplied from different con-
“ductors. o R 1
supply conductors, transformers connected |

In witness whereof I have hereunto set my -
o the track- '

hand this 25th day of April, 1906.

MAX R. HANNA.

‘Bensamin B. Huwy,.
"HELEN ORFORD.
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