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2o all whom T may concerm:

Be it known vhat I, ISRAEL HOLMES FRAN-
CISCO, a citizen of the United States, and a
remdeut of Rutland, in the county of Rﬂtland
and State of Vermont have invented a new
and Improved Block- Swnal System, of which
the following i1s a full clear, a,nd exacth de-
seription. ~

While I show my system as apphed to a
double-track railway, I do not limit myself to
double-track railways. Obviously by omit-

ting certain duplicated parts the system can |

De used with single-track railways.

With my system either. the entiro road or
so much of it as is fo be protected in the man-
ner indicated i1s divided into bloeks, as usaal.

Reference 1s to be had to the accompanying

drawings, forming a part of this speclﬁeabwn

in whlch 51m1la1 charaeters of reference indi-

cate corresponding parts in all the figures.
Figure 1 is a diagrammatic plan view show-
ing my system as &pp]led to a dounble-track
road. FIig. 2 is a side elevation of a locomo-
tive equipped for tise upon my system. Fig.
3 is a detail front elevation showing the con-
tacting device when operated by hand. Fig.
1 is a modification of the same, showing the
contacting device to be operated automatic-
ally. Fig. 5showsa cam-like member for ac-
tuating the contacting device, and Fig. 61s &
rear eleva,tlon of a car pmwded with a shunt-
circuitand withlightsactuated by my system.
In Ifig. 1 the tracks are provided with ordi-

nary rails 12 in the usnal manner and are di-

vided into blocks, which for convenience are
here designated as A B C D E for the south-

bound trains and V W X Y Z for the north-
bound trains. The mains 3 4 are connected

by wires 5 6 with the junctions 7, 8, 9, and 10,

thus connecting the contact-rails 11 and 12 of
one track with the source of electrical supply
and independently connecting contact-rails

13 14 of the other track with the same source |
A plurality of other con-

of electrical supply.
tact-ralls are divided into distinet sections
15, 16, 17, 18, 19, 20, 21, and 22, dlapesed ad-
34091113 to the traeks as mdmat.ed in the upper
Abuttlnﬂ' the rail-sections

rail-sections 23 24 25 26. The contaci-rails
1112 13 14 extend throughout the part of the
track to be protected.

they extend from one end of the tunnel to the |

- other.

If this be a tunnel, |

limited only by convenience. From the con-

tact-rails 12 a wire 27 is eonnected through

the signal-licht wires 29 and 32, extending

along the two preceding blocks and thence to .

the wire 25 at the upper end of block B, this
wire 27 being also connected at 28 mbh the
rail-section 16 in bloeck A. From the junec-

tion 28 a wire 29 leads to a red lamp 30 and
‘& green lamp 31.

From these lamps a wire
39 leads back and is connected at 35 with
the rail-section 25 in block B. A short wire
36 connects the contact-rail _1-1 with the con-
tact-rail 26 in the upper portion of block b.
Upon the other track the wiring is quite
analogous to that ,]ust described. me the
GOIlfdGb-Iaﬂ 13 a wire 37 leads to the junc-
tion 38, and from this junction a wire 39 leads

to the red lamp 40 in the block designated Y,
{ and from this block said wire leads to a lcmap

41 at the far end of block X. From these
la,mps a wire 42 leads back to t,he rail-section
20 in bloek Z, to which it is seeured at the

junction 45.

wire 42 in block Z wu,h the rail-section 50 in

i blockY. A shortsection of wire 46 connects

the contact-rail 14 with the rail-section 19 at
the far end of bloek Z. = The rail-sections 47,
48, 49, and b0arearr anﬂed similarly to the sec-

tlonﬂ 23 24, 25, and 26
The eanneetmn between the blocks i3 and C

igin all respectssimilar to that between A and

B just deseribed. The wire 51 is connected
with the contast-rail 12 and with the rail-sec-

They may be of any desired Iength;

55

60

75

‘A short wire 43 taps the wire
42 at the junection 44, thereby connecting the

30

tion 24, from. whieh it leads to one of {he red -

lamps 30 and green Iamps 31. From these
lamps a return-wire 52 is connected at 53 with

the rail-section 23 of block B and is joined

directly to the rail-section 57 of block C. The
short wire 54 connects the contact-rail 11 with
the rail-section 58 of block C. The rail-sec-
tions 55, 56, 57, and 58 of blocks C are simi-

lar to the rail-sections 23, 24, 23, a}ud 26 of
| block B.

The connections between slock C and block

D and also between block D and block K is

similar to that just deseribed. The wires 59,
60, 61, and 62, connecting blocks C and D,
are arrcmﬂ-‘ed as above descubed as may be
seen by reference to Fig. 1.
63, 64, 65, and 66 correspond with the four
gsections just described. 'T'he wires 67 63 69
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70 and the rail-sections 71 72 73 74 75 76 are | positive relation to each other.
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Guide-pins

likewise modeled after the analogous parts of | 4 % pass upward through holes in the frame-

those above deseribed.
Upon the other track, made tfor the north-

work @, thereby making the action of the
moving parts still more positive.

bound trains, the arrangement is practically | In the modification of the contact mechan-

the same as that just deseribed, with the ex-
ception that the wiring is suitable for trains
traveiing in the opposite direction. The rail-
sections 77, 78, 79, and S0 in bloek X corre-
spond with the rail-sections 47, 48, 49, and 50
in block Y. The wire 81 is joined at 82 to
the rail-section 79, and from this junction a

wire 83 leads to one of the red lamps 40 and

thence to one of the green lamps 41. From
these lamps a return-wire 84 is provided with

a branching wire 85 of block X, connected

with the rail-section 80, and is itself connect-
ed directly with the rail-section 48 of bloek
Y. Theshort wire 86 of block Y is similar to
the short wire 46 of block Z.

The connection between blocks W and X
18 identical with that just described. The
rail-sections 87, 88, 89, and 90 of block W cor-
respond with the rail-sections 77, 78, 79, and
80 of block X. The wires 91, 92, and 93 are
analogous to the wires 81, 83, and 84, while
the wires 95 and 96 are analogous to the wires
80 and 86. The rail-sections 97, 98, 99, and
100 in block B correspond tothe rail-sections
87, 88, 39, and 90 of block W. Wires 101,
102, 103, and 104 correspond, respectively, to
wires 91, 93, 95, and 96.

It will thus be seen thateach block isa da-
plication of -the one immediately preceding
it. At the respective ends of the part of the
road to be protected are placed cam - like
blocks G H or I K between the main rails
and in the positions indicated in Fig. 1.
These blocks are for the purpose of actuating

the contact mechanism ecarried upon the

train, as hereinafier desceribed. The rail-seec-
tions of each block are separated by the
spaces 105 from the rail-sections iminedi-

ately adjacent or otherwise insulated there-

from.

“T'he body of a locomotive is represented at
L. Upon thislocomotive is mounted a hand-
lever f, provided with a manually-operated
pawl g, which engages the sector A for the
purpose of maintaining the contact device in
a predetermined position either up or down.
1'o the lower part of thelever 7 is connected a
longitudinal rod 2, connected with a bell-
crank k£, which ispivoted at ] upon a conven-
ient part of the locomotive. To the bell-
crank are connected longitudinal rods m,
which pass downward and are employed for
raising and lowering the frame 0. Upon the
frame o, located adjacent to the pilot n, are
mounted a number of depending trolley-posts
P, provided with trolley-wheels ¢ for the pur-
pose of engaging the contact-rails 7, these
ralls being preferably six in number and be-
Ing the rails indicated diagrammatically in
Fig. 1. The rods m move vertically through

guldessand are provided with bearing-plates?
for the purpose of maintaining the parts in a

upon 1ts rear extremity by my systerm.
car 18 provided with contact-wheels @, insu-

i1sm shown in Fig. 4 the cam-like contact-

| plate K has the form indicated more particu-

larly in Fig. 5 and is one of the series of con-
tact-plates indicated upon Fig. 1 by the let-

| ters G HI K. One of the trolleys N is slid-

ably mounted upon a rod which passesloosely
through a hollow sleeve z in the frame Q.
This rod is connected with a bell-crank O,
said bell-crank being connected by a pitman
P with the pawlS. The pawlis pivoted upon
the frame T and is normally pressed inward
by the spiral spring U. Upon the frame Q
I8 mounted a hook R for the purpose of en-
gaging the end of the pawl S.

I'ne operation of the contact-frame by hand

will be readily understood from an inspection

of Fig. 2. The lever fbeing rocked forward
or backward and the manually - operated
pawl being placed in a suitable position to
maintain the lever at a proper angle, the
bell-crank [, acting through the agency of

the rods m m, raises or lowers the frame o,

thus causing the trolley-wheels to make con-
tact with the rails or raising them from con-
tact with the same, as desired. The auto-
matic device shown in Fig. 4 is a distinet
structure. Upon arriving at the part of the
road protected, as above deseribed, the trol-
ley N makes contact with the cam - shaped
contact-plate 1 and is thereby thrown up-
ward, rocking the bell-crank O and by means
of the pitman P pushing the pawl S away
from the hook R, thus allowing the frame to
rock. When the locomotive arrives at the
exit of the part of the road to be protected,

the trolley «, which is longer than the other

trolleys w, makes contact with the plate K,
thus raisingthe frame directly upward. The
guide-pins u 1 cause the frame to move in a
true plane. Upon being thus raised the
pawl S, being forced inward by the spiral
spring U, locks itself under the hook R and
maintains the frame temporarily inits raised
position.

Whether the locomotive be equipped with
the manually-operated device or with the au-
tomaticdevice,the general resultisthesame—
to wit, that all six of the trolleys are placed
upon the contact-rails at the same instant.

In Fig. 6 is shown a car which is lizhted
This

lated from each other and resting upon the
two middle rail-sections ». These rail-see-
tions are in all respects similar to the two
middle rail - sections above described—say
sections 25 26 or57 58. A stem b, surmounted
by a head ¢, is free to move slightly within
the guide d, so as to compensate irregularly
upon the surfaces of the rails.. The glow-
lamps €' ¢' are connected by wires ¢ ¢ and f f
with the contact-wheels and are energized by
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the current passing through the short cireuit | train is standmg in block Y.
thus extending from one of the contaet-rails |

to the other. This rear-end attachment may

be rendered portable, if desired, so as to

readily be secnred upon or detached from a
particular ear. When attached, as shown in
Fig. 6, the car acts in substantially the same
way as a locomotive, for the reason that the

trolley-wheels @ of the car perform a funec-

tion similar to that of the bridge A= (See
Fig..1.) The absence from the rear car of a
lamp analogous-to the pilot-lamp A% or of a
danger- lamp A’ (see Fig. 1) on the locomo-
tive 1s immaterial, as nelither of these lamps
has any effect upon any train coming up from
This device will make it impossible
for a car detached from the train to be left
behind without giving warning to following
trains.
for a train to stop in such a position at the
block intersections—as, for instance, half

upon one block and the balance in the pre-

ceding one—as to leave any portion unpro-
tected. The train or any partot it is always,
coupled or uncoupled, moving or at a stand-
‘still, its own and all follawmg traing’ protec-
tion.

As shown in Flﬂ' 6, the trolleys ¢ are insu-

lated from each other and connected with the |
cguide-rod b, which is provided with a head ¢,
moving upward through the hollow member

d. The lights are shown at ¢ and may be of

these lamps with the trolle}*fs. It will be ob-
served that the lamps ¢ ¢’ are energized di-
rectly from the middle rall-sectu}ns—-—say 25
26—the current through them being analo-
oous to that through the bridge A® or A3 as
above deseribed.

Upon the ¢cab of the locomotive are mount-
ed a red or danger lamp A’ and a white or
pilot lamp A3, The pilot-lamp should be illu-
minated continuously during the entire time
while the train is upon the part of the track

to be protected. The red or danger lamp is |

only flashed mtermlttmﬂ'ly The red lamp

A’is connected with the pair of trolleys shown

to the left in Fig. 1 or Fig. 4, and the lamp
A is connected tothe pair of trolleys shown
to the right of Fig. 3 or Fig. 4. The wiring
of each of these lamps 18 exceedingly simple,
consisting merely of a single loop of wire ter-
minating in trolley-shoes and constituting a
sort of bridge, in the middle of which the lamp
is inserted, as indicated in Fig. 1. The mid-
dle pair of trolleys in either of these figures

is connected by a wire A® which is not pro-
vided with a lamp and merely serves to com-

plete the circuit between two central rails, as
indicated in FKig. 1.

The general opemtmn of my device is as

follows A train having entered the part of
the road to be pretected, as above deseribed,
all of the trolleys are brought into contact
with the contact-rails. Thecurrentfrom the
mains 3 and 4 now flows into the long con-
tact-rails 11 12 and 13 14. Suppose Lh‘tt a

1t a so renders it out of the questmn

The pilot-lamp
A3 is burning eontinuously, becausse it forms
a part of the shunt-circuit between the con- .
tact-rails 13 14, this circuit being as follows:
3,5,8,13, A°, 14 10, 4. The electric connec-

‘tion is now eemplete to the junction-point 38
in block Y, thence through the red lamp 40

in block Y and the green lamp 41 in block
X, passing through these lamps in parallel,
thence back through the wire 42, Junction 44,
and wire 43 to contact-rail section 50, and also
from the junction 44 to junction 45 upon rail-
section 20 in block Z. The cireuit, however,
is not complete unless the rail-sections 19 and
20 in block Z have an eleectric connection be-
tween them caused by the presence of a train
upon the block Z. If now another train isin
the bloek Z, so that the rail-sections 19 20 are
connected by the trolleys A% of that train, the
circuit is complete and is as follows: main 3,
wire 5, junetion S, contact-rail 13, junction
33, lamp 40 at the entrance of block Z, lamp
41 at the entrance of block X, wire 42, june-
tion 45, section-rail 20, bridge or middle trol-

ley of train in bloek Z, rail-section 19, wire 46,

contact-rail 14, junction 10, wire 6, and main.
4, thus lighting the lamp 40 at the exit of
block Y and the lamp 41 at the enfrance of -

the block X. From the circuib just deseribed

a shunt-c¢ircuit is formed, beginning with
JHIICthI] 38, thence ploceedmﬂ* through rail-
section 49 and lamp. A’, rail-section a(} wire-

any color desired. The wires e e f f connect | 43 to junction 44, this eircuit lwhtmﬂ’ the

lamp. A’ by p]acing the same in shunt with
the lamps 40 in block Y and 41 in bloek Z.
The engineer upon the train in biock Y 18
therefore apprised of the existence of an-
other train in block Z. His pilot-lamp A3
burning continuously merely shows that the -
system is in working order. His bridge A%,
being connected with the two central trol-

leys, completes the circuit in. case another
train arrives in the block X, thereby giving

warning to that train..

The ﬂ‘enera,l arrangement is such that if a
blockm-qa}r the bloek Y—Is occupied by a
train, as indicated in Fig. 1, a train approach-
ing from the rear (represented by the bot-
tom of the drawing) passes first a green lamp

41 adjacent to the entrance of bleek X, the

next passes a red or danger lamp 40 adj&-
cent to the entrance to block Y. Meanwhile
the danger-lamp A’ in the cab of the locomo-
tive ﬂ&sheaa danger-signal directly in the -
engineer’s face. Inorder to run into a train
in the block ahead, it 1s necessary for the
engineertodisregar d th ree signals—thegreen
or eautionm'*y lamp, whicb_is visible for some
distance before he reaches the train in ques-
tion, the red or urgent danger-signal, which
he sees upon arriving in close proximity to
the block where the other train smndsi and,
lastly, the glare of the red lamp in the cab.
As no engineer is likely to disregard all three
of these SI?‘I}&lS, the chance for collisions is
necessarily reduced to a minimam. -

Let us now consider the case of a south-
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bound train upon the left-hand track. (Indi-
cated in Fig.1.) Supposethat a trainis stand-
Ing upon bloek C and that another train ap-
proaches from the rear (indicated by the top
of the drawing) and runs into block B. The
result is as follows: The engine of the train

which is standing upon block C is provided |

with electric lamps, as above described,which
lamps for convenience we will here denomi-
nate B’ B% and with an electrode B2, which
connects the two middle trolleys together.
With this train resting in block C the con-
tact-rail sections 57 58 are simply connected;
but the lamp B’ is in an open cireuit, indi-
cating ‘‘safety.” Prior to the arrival of the

“rear train in block B, whether said train be

20

stationary or moving, the same conditions
obtain as those just described with reference
to the train standing in block C—that is to
say, the lamp A’ is not lighted, the pilot-

lamp A®°is always burning, and the electrode

A? merely forms a bridge from the rail-sec-

- tlon 25 to the rail-section 26 without complet-

30

35

40

50

55

60

ing a circuit. The presence of another train
IS necessary to render the circuit complete.
Now when this rear train arrives in the block
B the engineer of this train is immediately
apprised of the presence of the other train in
block C. The bridge B* completes the e¢ir-
cult between the rail-sections 57 58 for the
lamp 30, located adjacent to the entrance of
block B, and a lamp 31, located at the other
end of block A. These lamps are therefore
never lighted except when a train is upon

|

one of the blocks no farther removed from |

the train than the length of two blocks.

743,852

nected with both of said sectional conductors
of a pair located in one of said blocks, said
signal-circuits being also connected with an
individual rail of a pair located within a dif-
ferent block and with one of said continuous
conductors, the other of said continuous con-
ductors being connected with the remaining
1individual rail of said pair within said differ-
ent block, and trolley mechanism mounted

70
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upon a movable vehicle and free to tempora-

rily connect together the individual rails of
one of said pairs located within one of said
blocks for the purpose of completing the cir-
cuit through said signals. |

2. A block-signal system comprising feed
members of opposite sign, a plurality of rail-
sectionsinsulated from each other and placed
in pairs so as to form a series of distinct
blocks, a pair in one block being disposed out
of alinement with a pair in another block,
electrie signal-circuits corresponding to said
blocks, each of said signal-cireuits containing
signals and being connected with both of the

| rail-sections of a pair located within one of

sald blocks, said signal-cireuits being also
connected with an individual rail-section of
sald pair located within said different block
and with one of said feed members, the other
of sald feed members being connected with
the other individual rail-section of said pair
located within said different block, and sep-
arate trolley mechanisms mounted upon g
vehicle and free to temporarily connect to-
gether the individual rail-sections of each of
sald pairs. -

3. A block-signal system comprising feed

The circuit through the danger-lamp upon | members of opposite sign, a plurality of rail-

the cab for the train in block B is as follows:
main 3, junction 7, contact-rail 12, wire 51 to
lamps in parallel, thence through wire 52 to
contact-rail 57, thence through electrode B?
to rail-section 58, thence through short wire
04 to contact-rail 11, thence from junction 9
to main 4. The contact-rails 23 and 24 are
thus oppositely energized by the current, so
that the lamp A’ is lighted and gives warn-
ing to the engineer of the train in block B.

~The electrode A® of his engine in connecting

the rail-sections 25 and 26 of block B make
it possible for another train entering block
A from the rear to be warned in its turn.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent— |

1. A block-signal system, comprising a pla-
rality of sectional conductors insulated from
each other and placed along the track in pairs
s0 as to form a series of distinet blocks, a pair
in one block being out of alinement with a
palr in another block, a pair of continuous
conductors of a length commensurate with
several blocks and insulated from each other,
means for energizing said continuons conduc-
tors, a plurality of electric signal-circuits cor-
responding to said blocks, each of said signal-

‘circuits containing signals and being con-

y

sections insulated from each other and placed
in pairs of opposite sign so as to form a series
of distinct bloeks, a pair in one block being
disposed out of alinement with a pair in an-
other block, a plurality of signal-cireuits cor-
responding to said blocks, each of said signal-

circuits containing signals and being con-

nected with both of the rail-sections of a pair
located within one of said blocks, said signal-
circuits being also connected with an indi-
vidual rail-seection of said pair located within
sald different block and with one of said feed
members, the other of said feed members be-
ing connected with the other individual rail-
section located within said different block,

| trolley mechanisms mounted upon a vehicle
 and free to temporarily connect together the

individual rail-sections of each pair, and an-
other trolley mechanism located upon a sec-
ond vehicle and provided with an electric sig-

nal to be energized by said feed members only.

In testimony whereof I have signed my
name to this specification in the presence of

two subseribing witnesses.

ISRAEL HOLMES FRANCISCO.

Witnesses:
M. J. FRANCISCO,
E. F. WOTKINS.
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