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UNITED STATES

GEORGE M. BROWN OF GALESBURG ILLINOIS ASSIGNOR OF ONE-HALF TO |
' J. J. McKEE, OF BETHLEHE"VI PENNSYLVANIA

,RAILWAY BL_OCKT-SIG NAL SYSTEM.

ﬁPECIFIuA"“ION f@rmmg palt of Letters Pa.tent No. 542 550 dated .]' uly 9 1895.
&pnhca,tmn filed Ma:,'r 4 1895. Serm.l No. 548,115, (No mndel 3 |

- To all whom it may CONCEriv:

burg, in the county of Knox and State of
¢ Illinoig, have invented certain new and use-
ful Improvements in Railway Block-Signal
Systems; and I do hereby declare the follow-
ing to be a full, cledr, and exact description
of the mventlon, subh as will enable others

ro skilled in the art to which 1t appeltam% to

make and use the same. |
My invention relates to electric E:lﬂ‘lldlb for
railway block systemu the object bemn* to
provide signals in the cab of the engine,
15 which, when the engine enters a block, “will
notlfy the engineer 1’[‘ the track 1s Llea,r and

the switches elosed in the block he is in, and

also in the next block ahead. |
The invention also relates to certain other
20 novel features herelnaftel
claimed.

Reference i is had to the aeeompam ing draw-
ings, in whieh the same paris are mdlcated
by the qame lettelb throun-*hout the several

25 Views, . .
- Figure 1 is a4 diagram of three bl{)el{% of a

lallmad equipped mth my system of block-

signals. Fig. 2 represents an elevation of

. the cab- swuah showing in diagram the elec-

30 trical conueetlon with the wheels and rails.

Fig. 3 represents a side elevation of oneof |

| the signals. Fig. 4 represents a vertical sec-
tmnal view of the same, taken on theline 4 4
of Tig. 8. Fig. 5 represents a side elevation

'35 of the trolley for- taking the current from the

conducting - rails, and I‘lfr 6 tepleseuts a
‘modified form of qwna] .
Referring now more particularly to Fig. 1,
Aand A’ deswuate the track-rails, whleh are
40 suitably
~ each other and used as conduetorb, and B B’
designate conducting-rails placed along the
track near toand para,llel witnthe track- rmls
preferably between the latter. |
45 In the diagram I have shown three blﬂcks
7 or sections 1, 11, and I1I, and for convenience
of illustration have connected the end of
‘block IIT to the beginning of block I. The
rails A, B, and B’ in each block are insulated
to from the cor responding rails of the next block,

as at ¢ b b’, but the rail A’ is continuous

| rents.
Be it known that I, GEORGE M. BROWN, & |
citizen of the United Stateq residing at G&les- |

desenbed and' |

msul&ted from the frmund and from !

convey the current from the nextblock ahead
to a cautionary signal in the eab, which wﬂl
be hereinafter descmbed |

At the end of each block near the track 1s
situated a well or box C containing the bat-

teries (7, C?, and C® for each of the blocks I,
I, and III respectwely Hac h battery con-
sists of a pair of batteries ¢ ¢’, the negative

poles of which are connected to the return-
rail A’ as bythe wires ¢® The positive poles
of the ba;ttemes ¢ are connected to the track-
rail-A of their respective blocks by the w1req
3, and the positive .poles of the batteries ¢’

are connected to the conducting-rails B of
‘their respective blocks by the wires c*.
it will beseen that the batteries, being placed

Thus

at the end of the block, will send the current
back over the frack- 1&11 A and condueting-
rail B to meet a coming train.
oinning of each of the blocks 1 II II1 are
plaeed ‘the circuit-breakers D’, D? and D3, re-
spectively, each hawntramafrnetD These
magnets are connected b3 wires d* with the

| bewmmlw of the sectionsof the track-rails A

and by the wires d® with the return- rail A’.

Thus the circuit from each of the batteries

At the be-

Kach seetmn of the rail B’ extends '
the whole length of one block and is used to

-

75

8o

is closed through the rail A, the magnet D of

the circuit-breaker, and the retarn- rall A,

The connections of the several circuilt-

breakers being the same, I will for conven- |

ience describe thO%e of the circuit-breaker D?
as typical of all. The armature d of the cir-

cuit-breaker D? is pivoted at d’ and has an

arm d’ so placed that the force of gravity will

| tend to draw the armature d away. from the-
‘magnet.

A contact-point ¢® is placed in po-

00

sition for the arm d’ to strike against when

the armature d is attracted by the magnet,

and the movement of the armature away.

from,the magnet is limited by any suitable

stop, as d°. "The arm d’ of the armature is
connected by a wire d’ with the rail B of its
respective block II, and the contact-point d?

is connected by a wire d’ with the rail- B’ of

the block I. Thus if the circuit-breaker D>
be closed (by the energizing of its magnet D)
the eurrent from the m11 B Of block II will be
conduected to rail B’ of block I. - Thus it will

be evident that should an engine be coming

1CO

and used as a return- eom.uetm for all cur- | over bloek I with a trolley on eaeh of the .

60 .
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- h3 A These conductine-rails extend a short
=

e

rails B and B’, the trolley on the rail B will
receive electricity from the battery C’ of block
I, while the trolley upon the rail B’ will re-
ceive electricity from the battery C? of the
block IT, and a signal on the engine, operated
by the current from the rail B, would indicate
the condition of the track in block I, while a
signal operated by the current from rail B’
would indicate the condition of the track in
block I1. | |

The rails A and B of each block are made
In a number of sections insulated from each
other,as ata® b° and ¢® 0% and circuit-breakers
K" E% having magnets E and similar in con-
struction to the circuit-breakers D’, D? and
D% are placed at each of the breaks. The
magnets K are connected to the two adjacent
ends of the sections of the rail A, so that the
current passing in the rail must pass through
the coils of the magnets. Thearmature K2 is
connected by a wire ¢ with the end of one of
the sections of the rail B, and the countact-
point e° is connected by a wire e* with the ad-
jacent end of the next section. Thus when
the magnets K are energized by the current
passing through the rail A the armatures E3
will be held against the contact-points €%, thus
closing the cireuit through the several sec-
tions of the conducting-rail B, making it a
continuous conductor through the block.

Where a switch enters a block, as shown at
I'and H, the switch-rails are connected to the
main-track rails A and A’ by the wires a’ to
form continuous conductors therewith for a
short distance outside of the main track, at
which point they are insulated, as at f and h.
Theswitch-railis also insulated from the main
track where it crosses at the “frog,” as at 7
and 2/, and the two sections are electrically
connected by wires f* and 7%, The conduect-
ing-rails ¥’ F* and 11” H? are electrically con-
nected to the conducting-rails B B’, but in-
sulated from each other and from the track-
rails where they cross, the electrical connec-
tion being carried round by wires 73 74 and

distance into the side track and are discon-

tinued, the ends being beveled downward to -

- recelve the trolley-wheels.

. 18 open.

1he pivoted switch-rails F¥and H3, which

normally are closed against the track-rails |

have near their free ends a spring K, having
a contact-point %, against which the said piv-
oted switch-rails will strike when the switch
Thespring K is connected by a wire
k" with the opposite track-rail, so that when
the switeh is open connection will be made

~from rail A to rail A’, short-circuiting the

65

track at that point and preventing the cur-

> rent from going any farther back along the

rail A, thus causing all the ecircuit-breakers
in the block back: of the open switch to open
and break the circuit of the conduecting-rail
B,.80 no carrent will pass in the rails A or B

back of the open switeh in the same block or

in therail B’ in the next block.

In Figs. 2 to 4 of the drawings the signals |

| M5,
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in the cab of the engine are shown. These

consist of a cautionary signal M and a danger-

signal M, having the usual semaphores m and
m’, pivoted in the uprights M? and M3, secured
to the eylinders M* which latter are suitably
mounted in the cab of the engine. KEach
semaphore is provided with a weighted arm
m?, extending on the opposite side of its pivot
and tending to throw the semaphore to the
danger position, as shown in dotted lines in
Fig. 2. The movement of the semaphore is
limited by the stops m*upon the uprights M>
Within each c¢ylinder M* is a piston M?,
the rod M® of which extends upward and is
connected with the weighted arm of the sema-
phore by a pin m?® o1 the piston-rod, moving
in a slot m® in the weighted arm m2 Below
each cylinder is a valve-box N, containing a
three-way valve N’; having ports n n’ n
This valve-box is connected with the boiler of
the engine by the steam-pipe N? and has an

exhaust-port n% opening into the atmosphere, -

and a steam-port n? opening into the lower
end of the cylinder. The valve is arranged,
as shown in Fig. 4, so that when one of its
portsn 1s opened into the steam-pipe the port
n” will be open into the eylinder to admit
steam thereto and the other port n*® will be
closed. In this position the weighted arm of
the semaphore will be forced upward by the
piston and rod throwing the semaphore down
out of the danger position and will be held
in this position as long as steam is admitted
to the cylinder. When the valve is turned
to cause the port n°toopeninto the exhaust-
port 7% (the port n/ being still open to the
eylinder-port 7, which is enlarged, as at n?,
to allow for the movement of the valve,) the
steam-port n will be closed and the steam in

the cylinder will escape through the exhaust-

port, thus allowing the weighted arm m? to
fall and throw the semaphore up to the dan-
ger position. Vents m®are formed in the up-
per part-of the cylinder M* to allow of the
free access of air thereto.

T'wo pairs of magnets P and P’ are mount-
ed in front of the signals M and M’, respect-
ively, and midway between the poles of each
pair of magnets is mounted a rock-shaft g,
carrying a rocking armature Q.
rock-shaft ¢ is also connected with the three-
way vaive N', so that when the rocking ar-
matures are attracted by the magnets to the
position shown in Fig. 2 the three-way valves
N’" will be turned to admit steam to the eyl-
inders, as shown in Fig. 4. |

When the armatures Q are released from
the attraction of the magnets by the break-
ing of the electric circuit, the weighted arms

/0

8¢
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The said

I2G
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Q or a coil-spring ¢’ placed on the shaft Q, as

shown in Fig. 4, will turn them to the position
shown in dotted lines in Fig. 2, and this
movement will turn the rock-shafts ¢ and the
three-way valves N/, causing the latter to shut
off the steam from the pipes N?and open the
cylinders into the exhaust-ports #3 thus al-
lowing the steam to escape and the pistons,

T30
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‘rods, and weighted arms.m? to fall and throw
the semaphores up to-the danger position.

Thus it will be seen that- When the electric
current is passing through the magnets P and
P’ the signals will be held in the safety po-
sition, but when the current is interrupted

or etOpped the elﬂ'nals will fall to the danger
position.

The movement of the roeck -shafts, arma-
tures, and valves is limited by the stope n®
on the valve-box N and the pins ¢’ extend-

eteps

Beneath the enﬂ"lne are secured, in any

suitable manner, a pair of trolleys R R’, the |
- wheels of which ‘travel upon the eenduetmﬂ*-
“rails B and B’ respectively.

Fach trolley is
preferably composed of a frame R? in which

~ are mounted in sliding journal-boxes R® the

20

30

wheels R, springs 7%, “which bear upon the
journal- bnxes, serving to keep the wheels R*
down firmly upon the rails. The downward
movement of the journal-boxes and wheels is
limited by the bottom part 7° of the slot in
which theyslide, so that the wheels can only
drop a short distance below the top of the
rails when the trolleys pass off the ends of

the conducting-rails, as they do when the en-

oine passes on a siding.
The current 1s taken from the eenduetmo*-

“rails B B’ by the trolleys R R’ and eonveyed

- 35 W

45

by the wires 7’ to a pole- ehanﬂ'mﬂ' switeh-,

“the contact- [mmts s and s’ of which are con-

The travel of the semeplmres is limited by |

the stops m®.
The operation of the eystem is as followe

thecurrentfrom the batter ycwill lowthrough

the several sectionsg of the rail A, the (31['(311113- |
breaker magnets B E and D, and the wires d*
and d° of eeeh block to the return-rail A’.

This will keep the circuit-breakers all closed

b0

‘Referring to Fig. 1, when the track is clear

73

and make a closed cirenit for thecurrent from

the battery C’ through the wire B, the cireuit-
breakers B’ E*in the block, and through the
circuit-breaker (for: instance D’) at the be-

ginning of the block to the rail B’ in the next

block. Now, if a connection be made Lt PO

current from battery ¢’ will flow therethrough,

and also through the said rails between seld

connections aud the said battery. Now,
should an engine (No. 1) enter a bleek (fm

current from the rail B from the battery ¢’ of
that bleek and conduct it through the wire 7
to the magnets of the danﬂ*er-—swnal M’, hold-

80

-either the mll B or B’ to the return-rail the -

instance block I) the trolley R will take the

90

ing the smd signal to the eafetv position, as

-_shewn ehowmn* the block to.be eleer,. the

current retur ning through the wires p p’, axle
L, and wheels 17 to. the return-rail A”. The
trolley R’ will take the current from: the rail

B’ which comes from the battery ¢’ of the.

next block ahead, (block IL,) end this current
will pass thmucrh the wires 7’ to the magnets

of the eeutlonery signal M, returning thr eugh'

nected by the wires s® and s*to the pair of | the wires p p/, axle L, and wheels L’ to the

magnets P’ of the danger-signal M’ and con-
taet-pomt s* of which is connected by the
wire $5 with the pair of magnets P of the
cantionary signal M, and the return-circuit
from both pairs Uf ma,ﬂ’nets is made through

the wires p and p’ to the axle T, of the wheels

1’ of theengine and thence to the track-rail A’,

‘The
turned, as shown'1n Fig. 2, to convey the cur-
rent from the eondueblntr-lell B’ to the mag-
nets P of the cautionary signal M and the
current from the rail B to the magnets P’ of
the danger-signal M’, or, in othel
shonld be tumed to the rifrhb when the en-
gine is going forward, and to the left when

the engine is running ba,ekwa,rd :
| Should it be found desirable a bell V. mey-

- be placed at any point in the circuit in the

ted lines)
phores to the danger position, as shown 1in

cab to ring and warn the engineer of any

" change in the signals, or it may be so placed,
55

as at V’ to be struck by the signal itself.

- In Fw 6 I have shown a modified form of
- signals in which the steam-cylinder and at-
' tachments are dispensed with, the semaphores-

being attached directly to the rocking arma-
tures, so that the movement of the latter,
when dttmeted will ‘move the eemapheree

down to the edfety position and the weighted |

arms Q? or the coil-spring ¢’ (shown in dot-
will turn the armatures and sema-

dotted lines, the eleetrlea,l conneetlene belnﬂ*

| -the same.

tr aek clear in the next block.

pole changing switeh S should be

words, -

| return-rail \A’, thus holdmn' the cantionary

signal M to the safety position, showing the
As soon as the
engine has passed the circuit-breaker D’ the
wheele and axles will make a short-circuit
from the rail A to the rail A’, thus cutting out
the cireunit-breaker D’ and eausiﬂg it to open

and cut the current off from therail B’ of the

next bloek, (block III.) Now, should an en-
gine (No. 3) enter block IIT the magnets -of
its cautionary signal M would receive no cur-

rent from the rail B’ (which receives its cur-.

rent from the battery of the block ahead) and
wonld consequently fall to the danger posi-

| tion, showing the next block ahead te be occu-
pled but t,he danger-signal M’ of engine No.

3 Weuld receive its current from the wire I:.»

which comes from the battery ¢’ of its own.

block. Astheengines pass the circuit-break-

| ers E’ E? they will each be short-circunited in

turn, thus cuatting off the current from the
rmle after the engine has passed. Should an-
other engine enter the same block, its danger-
signal M" could receive no current from the
ra,llB (that being cut off by the engine ahead.)

cupied. In the dra,wmfre engine No. 2 has

entered block 111, which engine No. 3 has also

entered from the eiding. : Engine No. 3 short-

circuits all the cirenit-breakers behind it in.
the block. Consequently nocurrent ea,n PAass
| 10 the dﬂﬂ‘}el ewuel of engine No. 2, which

[CO

ro5

I10

115

I12C

125

| Coneequently that signal would fall to tho
‘danger position, showing. the bloek to be oc-

130
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will fall to the danger position. The open
switch-rail I'* making contact with the spring
K would also short-circuit the circuit-break-
ers if the engine were not on the switeh or in
the block and would cut the current off from
rall B, showing a danger-signal in the engine.

In the case of engine No. 2, as engine No.
1 in block I has cut off the current from the
wire BB’ in the block III, as before stated, the

cautionary signal in engine No. 2 will receive

no current and will therefore fall to danger
position, thus showing both signals in the
danger position and indicating that the track
18 not clear either in its own block or in the
block ahead.

Of course should a break occur in any of
the connections or any other interruption of
the current take place the signals would fall
to the danger positions, and so warn the en-
gineer to proceed carefully.

Having thus described my invention, what

I claim, and desire to secure by I.etters Pat-

ent of the United States, is—

1. Arailway block signal system comprising
a plurality of sources of electricity, a con-
tinuous traffie rail, a second traffic rail com-
posed of a plurality of. sections insulated
from each other, a conducting rail composed
of a series of conductors continuous through
each block and insulated from each other; a
second condueting rail composed of a series
of conductors and consisting of a plurality

of broken sections in each block, insnlated

from each other; electromagnets connecting
the insulated sections of the traffic rail, and
circuit breakersoperated by the said magnets

~and connecting the insulated sections of the

40

50

60

broken conducting rail; and signals operated
by the current from the conducting rails, sub-
stantially as described.

2. Arailway block signal system comprising
a source of electricity for every block, two
traffic rails,the one continuous and the other

broken into sections insulated from each |

other; two conducting rails, the one continu-

ous throughout the entire block and the other

broken into a plurality of sections insulated
from each other, an electro-magnet connect-
ing the two adjacent ends of the broken traffic
rail, and a circuit breaker operated by the
sald magnets and connecting the insulated
sections of the broken conducting rail, and

signals carried by the cab and operated by

the conducting rails, substantially as de-
scribed.

3. Arailway block signal system comprising
a plurality of sources of electricity, a con-
tinuous traffic rail, a second traffie rail com-
posed of a plurality of sectionsinsulated from
each other, a conducting rail composed of 4
series of conductors continuous through each
block and insulated from each other; a sec-

-ond conduecting rail composed of a series of

conductors and consisting of a plurality of
broken sections in each block, insulated from
each other; electro-magnets connecting the
insulated sections of the traffic rail; and cir-

542,550

cuit breakers operated by the said magnets
and connecting the insulated sections of the

broken conducting rail; and a signal ecarried

by the train and operated by the current from
the one conduecting rail, and a second signal
also carried by the train and operated by the

current from the second conducting rail, sub-
-stantially as described.

4, Arailway block signal system comprising
a source of electricity for every block, two
traffic rails, the one continuous and the other

“broken into sections insulated from each

other; two conducting rails, the one continu-
ous throughout the entire block and the other
broken into a plurality of sections insulated
from each other; an electro-magnet connect-
ing the two adjacent ends of the broken traf-
fic rail, and a circuit breaker operated by the

said magnets and connecting the insulated

sections of the broken condueting rail, and a
signal carried by the train and operated by
the current from the one conducting rail, and
a second signal also carried by the train and
operated by the current from the second ¢on-
ducting rail, substantially as described.

5. Arailway block signal system ecomprising
a plurality of sources of electricity, a continu-
ous traffic rail, a second traffic rail composed
of a plurality of sections, insulated from each
other; a conducting rail composed of condue-
tors continuous through each block and in-
sulated from each other; a second conduecting
rail composed of a series of conductors, and
consisting of a plurality of broken sectionsin
each block, insulated from each other; elec-
tro-magnets connecting the insulated sections
of the traffic rail, and circuit breakers oper-
ated by the said magnets and connecting the
insulated sections of the broken conducting
rail; trolleys carried by the train running on
the said conducting rails; and signals earried
by the train operated by the current from the
conducting rails, substantially as deseribed.

6. Arailway block signal system comprising
a source of eclectricity for every block, two
traffic rails, the one continuous and the other
broken into sections insulated from each
other, two conducting rails, the one continu-
ous throughout the entire block and the other
broken into a plurality of sections insulated
from each other, an electro-magnet connect-
ing the two adjacent ends of the broken traf-
fic rail, and a circuit breaker operated by the
sald magnets and connecting the insulated

sections of the broken conducting rail, trol- .

75

80

QO

ICC

[O]

I10

I15

120

leys carried by the train running on said con-

ducting rails, and signals carried by the cab
and operated by the conducting rails, sub-
stantially as described.

7. Arailway block signal system comprising
a plurality of sources of electricity, a continu-
ous traffic rail, a second traffic rail composed

of a plurality of sections insnlated from each
other, a conduecting rail composed of a series
of conductors continuous through each block
and insulated from each other; a second con-
duecting rail composed of a series of eondue-

[25

1'30
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tors and consisting of a plurahty of broken

‘sections in each block insulated from each

other; electro-magnets connectmﬂ' the insi-
lated SthIOI]% of the traffic rail; a,nd circuit
breakers operated by the said magnets and

“connecting the insulated sections of the

- broken conduecting rall;

10

20

_25

connected to the two traffic rails, a GII'GUIt
breaker operated by the said mawnet connect-

ing the end section of the broken conductmn‘-

1a11 to the end of the continunous conductmw

‘rail of the next block, and a signal carried by |

the train and Operated by the current from
the one conducting rail, and a second signal

~also carried by the train and operated by the
current from the second eonduetlnﬂ' rail, sub-
stantially as described. - |

8. A railway block signal system com pt’lSlI]ﬂ“
a source of electrlelty for every block, two
traffic rails, the one continuous and the othm
broken into sections insunlated from each
other; two conducting rails, the one continu-

ous throuﬂ'hout the entire block and the other

broken into a plurality of sections insulated
from each other; an electro-magnet connect-

~ ing the two ad,]acent ends of the broken traf-

~ fie reul and a circuit breaker operated by the

30

- said mawnets and connecting the insulated

sections of the broken conductmg rail, and
trolleys ecarried by the train running on said

~ conducting rails; an electro magnet eonnected
 to the two traffic rails, a cncmt breaker op-

35

40

erated by the said mawnet connecting the
end section of the bwken conduetmﬂ' rail to
the end of the continuous conducting rail of
the next block; a signal earried by the train
and connected to one of said trolleys and op-

erated by the current from the one conduct-

ing rail, and a second signal also carried by
the train and connected by the other of said

trolleys, and operated by the current from the | |
‘second conductmﬂ' rail, substantlally as de-

| scr1bed

43

9. A railway block signal system compnslnw

& plurahty of sources of eleetrlelty‘ a con- |

an electro- magnet

tinnous traffic ra,11 a second trafﬁe rml com-

posed of a plumhty of sections insulated from

each other, a conducting rail eomposed of a

series of conductors eontmuous through each
block and insulated from each other a Sec-
ond conducting rail composed of a series of

50

conductors a,nd consisting of a plurality of

broken sections in each block insulated from
each other; electro- magnets connecting the

| insulated sectwns of the traffic rail; emd Cir-
cuit breakers operated by the ‘-‘-&1(1 magnets

and connecting the msulated sections of the
broken eonductnw 1‘&11 and a swnal carried

by the train and operated by the current from
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the one conducting rail, and a second signal 6o

also carried by the tram and operated by the

current from the second conducting rail and
‘means for short elrcmtm othe track ralls when

a switch is open, substantlally as deseribed.
10. A railway block signal system compris-

ing a source of electumty forevery bloek, two -

t1afﬁc rails, the oue continuous and the Othel

Dbroken mto sections insulated from each
other; two conducting rails, the one continu--
ous throu chout the entire block and the other
‘broken into a plurahty of sections insulated
from each other; an electro-magnet connect-

ing the two ddjacent ends of the broken traf-
fic rail, and a eircuit breaker operated by the

said maﬂ'nets and connecting the insulated
“sections of the broken conductlng rail,and a - .
signal carried by the train and operated by
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the current from the one conducting rail, and

a second signal also carried by the train and
operated by the current from the.second con-

close the cireuit when the switeh 18 open, sub-
stantially as deseribed.
In testimony whereof T affix my smnature

in presence of two witnesses. =

| GEORGE M. BROWN

Wltnesses
J. B. KINGAN,
MALOOLM L. WALLAOE

8a

i ducting rail, and a spring and conductor con-
- necting the opposite traffic rail adapted to
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