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‘To all whom it may concernt

Be it known that -I, .Gmoree S. Prras-

TERER, a citizen of the United States of

. Ameriea, residing in Nashville, in the county

of Davidson and State of Tennessee, nave

 invented a certain new and useful Improve-
 ment in Block-Signal Systems, of which the

- erence being had

10

following is a true and exact description, ref-
to the accompanying draw-

1

ings, which form a part thereot.
 The present invention relates to railway

- block sienal systems and particularly to
" block signal systems for single track rall-

r

ways.

~- One main object of the invention 1s to pro-
vide a reliable, effective and relatively suuple

block signal system of the kind described
 whigh can be cheaply installed and 1s mex-

“manually operated and
known telegraph block signal system and one.

30

‘occupied, to permit.

The preferred Torm

pe}ﬁgive“tofmaintain, o D
of the system which 1

have devised is electrically controlled and
and - resembles the well

of the objects of the invention 1s to provide
a system into whicn an -existing telephone

block system may be readily and Inexpen-
sively converted. , APV

fystem 1s-arranged to

E_e,rlmt an absolute clear signal indication t
¢ given a train about to enter the block if
the latter is unoccupied and while not per-
mitting such an indication when the block is
a permissive signal mdi-
cation to be given to admit a train to the
block following a previously acdinitted traimn,

- By preference the

provided the latter has proceeded a predeter- -

mined distance from the end of the block at

- which it entered. .The invention however is

not limited in all of its aspects to a system
having provisions for permissive signaling.

The signal circuit may be controlled by trams"|. | _
“diagrams which, taken togetiier, show two acl-

“in the block either through short dnsulated

track sections or a continuous track circult,

" though the latter alone is disclosed hertin.

¢t

By preference

“sional proper is actuated through an clectrie

* slot controlled mechanisin arranged to return |

 the 'signal to danger whenever etther the

Y

- One important feature of the particular-

o
Y

" front end or the rear end of a tran entering
the block passes by the signal. -

tail herein front end control of the slot mag-
nets is had. | .

In the particular system discloseu i de-

form of apparatus disclosed is found in the
fact that every signal clearing operation

also, as illustrated herewn, ¢ ach

t
I

i
1
|
:
|
1

§

1

s dingrammatic representation ol

—_—-——

whether absolute or pexnissive requires the

permission and codperation of the operators
at both ends of the block and another 1m-
nortant feature of this apparatus 1s found 1n
the arrangement for preventing any signal
from being cleared until a tram 1s m. prox-

imity thereto preventing the operator from
_carelessly anticipating train inovements.,

The Imvention also comprises arrange-
ments by which the opening of the switches
or sidings joining the main track of the blocks
automatically brings to danger if cleared and
reculates the clearance of the main sionals
at the block ends, and by which tram move-
ments from the station switches or interme-

diate switches may be contrclled as through

special signals for the sidings, by the operators

at the ends of the block. .
An -advantageous feature of the system

GO -

70

79

diselosed is due to the fact that it veadily per-

mits the use of an automatic signal or signals

bhetween the ends of a block when necessary
or desirable as where the block 15 of con-
siderable length. These signals have the

effect of giving space permissive signaling.
With these autoinatic signals each of the por-

tions into which the block is divided may be
an absolute block or one portion

operated as

may be operated as an absolute block and

the other as a permissive block.

The various features of novelty which
characterize my invention are pointed out
in the claims annexed to and forming a part
of ‘this specification. For a better under-

standing of the invention, however, and the

advantages possessed by it, reference may
be had to the accompanying drawings and
descriptive matter in which 1. have iflus-
irated and described forms in which the in-
vention may be embodied.

Of the drawings: Figures 1, 2 and 3 are

jacent blocksequipped withmy imvention, the
Form of the invention employed in one block
differing slightly from that m_ the other.
Itig. 4 is an elevation ot the case holding cer-
fain of the block instruments at one station.
Fig. 5 is an elevation of the mdicators em-
ployed in the case shown m IFig. 4. Iig. 6
one
form of signal and actuating mechanism

proper which may be emploved, and Tig. 7

15 an elevation of a portion of one of the n-

terlocking relays.. |
Of the two adjacent blocks, _
shown by Figs. 1, 2 and 3, Fig. 1 shows one

30

90

100
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AB and BC



2

statmn which T have marked station A and
most of the track and circuits running from
station A to station B. Iig. 3 Slmﬂmh
shows the apparatus at the remote end of

5 block BC, while Ifig. 2 shows the duphmte '

‘set o part;: at station B, om, set cooperating

with those of Fig. 1 to form the complete-

equipment for block AD and the other set

with those shown by Kig. 3 to form the com-
plete equipment for the block BC.

It will be understood of course that the
apparatus at stations A and C may or may

10

not be duphicated to codperate with appa-

‘ratus at stations more remote from station B
to protect other portions of the track than
are shown in HKigs 1, 2 and 3.
apparatus for the two blocks shown differ
somewhat though having many features in
common. The four se ts of stfntmn instru-
ments and circuits are in general alike, and
correspoadmg ones of these and other p%rts
of the apparatus are indicated by the same

,reze];ence symbols, exponents being em-
ployed where necessary to avoid coniusion.
The main rails ave divided into sections

15

20

25

relays 44" are connected across the rails
one for each section, and each section is pro-
vided with a battery or other source of sig-
nal current X’-—X1.  Sidings or bre nchos
P*—D%7j0in the main track at various points
along tm, two blocks shown. ,fld]'acent the
S‘Wltch poiuts of cach ol the sidings I»'—15
is one of a sei of ¢on i, the

30

aCt DOXes 3.11-—*11
contacts m each ot which are connected o
the corresponding switel: pomts by a link
so that as the switch points arve moved from

35.

tacts are movea from tne ivll ime position

shown into the dotted ime ;;mlhun
_sectmn of each outsiaé au:hnﬂ track rail ad-

~jacent the H”‘s‘{lt{;ﬂ points 1s cuunf—?cted to the
opposite Tail of the main track so that a
. ':LraJm on this section of the siding deénergizes

45 the track relay for the mpmm main track
- sectlion.

For each adjacent biock end at m{;h sta-
%ion there 1z a seb of imtmmenh Ivhich is
duplicated at the other block ends. “These
instruments cowprise kevs B, b I
normually spring f old 1 the pom‘rmn show
but cac 1 fbdm;tul when depressed to be held

<+

down by thie LOL{HJHJJU}M one ol a set of |

magnets 1, % G*, G4, if the latter be enei-
55 O‘med mdicator ma 1*1“1{11% 13 I8, 1% mdi-
cator 111.—Lf111£1- 7 fa'i, 24t nagnets ()1 ()7,
(O, O hflU‘a or ot by .mmm it NN
NS ranpnets B0 R I emer-
il'}.( ¥ p:':!jl bution, cweuic breakers, L 17
At ._L.*J L awd signad-controiling hand switehes
LA RN I
-Lu.{h of the 131*-"“41“1? Py i 2 has'a
1_;1&: }Lvd aTN.e UTe & Lo which i comnected by
ink 15 a pwmo% 1ndicatos o targel, 17
o5 Similurly each of the MAgHes ’E-’j, 2, 4%, vt has

The wignal-

of suitable length by insulated joints, track

I

¢ |1

“the normal Ulo-;uj J;imtmn ahma 1, the con- |
= the ]fJJ]tG{l links of the electric slot, S the

A short |

‘legends” as indicated,
Block , exposed when itis deenel gized, &nd the
leg end Train in , exposed when 2! 1s ene.rﬂmed .

| k-lot macnet i

| (*Ult coOntr m]el 3

vertical pos 11;!041% respectively,

————y— - W TEEEE . R ECAEILLLE & o EEm A i —

iU’ 111 f}iOL.l

913,557

indicator or target 1°. Ea,ch of the keys ¥*,
B2 13 B* carries two circuit closing contacts
H*, B2 H? or H* and /Y, /% A% or At

In Liﬂ 4 I have shown a construetion in

which tle magnets I' and 4!, hand switch J°,

| an armature 2 connected b a link 4* to an |

70

key I* and push button L for station A a,re#.-k

all mounted in a single case A% suitable for
~The. case- .

A“’ 1S prowded with upper and lower, open— '-
ings A* and A*? in front of -the ndicators ¢

mounting on & telegraph table.

and I° different portions of which areexposed .

accordingly. as magnets 2+t and 1! are ener--

oized or are deénergized, the latter condition

benw the normal one, Whl(‘h 15 Ulustrated

n Plg 4. Plefemblv these targets beav

while target I¢ bears legend Clear, exposed
when I' 1s energized, and legend Block ex-
posed when maﬂn?t s de(,nerglzed
this arre me—mem the following readings are

obtained at each mstmment according £0

of the block: Block bloc]

the {3011dlt1011
Block clear, Train 1 111 block.
stations A, 13 and U there are sources of cur-

.rent, as b‘“itt(}“m% QA, QB and QU, respec-

tively, and a alﬂnallrw mechanism proper,
SA, 513 and SU, respe Welv The signaling
muhamqm ot ed(,h nlrod end for (Ontlolhnﬂ'
me movements into the biock may O~

By |

&0

tarcet ¢ the leg end

85

, 90
At each of the*

.99

prise a toree 1}0%&101‘1 sicnal or two two- ~POSl-

tion signals of any pr eferred form.

In i,
12111 pmpez which mav be used ab station A.
in this ficure 3t represents the pivoted three-
position sional blade, & the signal rod, S,

for holding these links rlﬂld when
1S enelfn/erl and "*3' and 87
links, and 56 a bell erank lever conneecting
me LOWer md of the slot links to the op@mt—

ne hanale 7% Coliars 2'% and & throw cir-

Y and P! eape(,twdv W hen

AN AtUTe

the sio ttml 18 rlﬁ 15 moved into: bhe 45°

hese posl-
tmm corresponding to permiss Ive
ciear positions res pectwmx

" The apparatus shown in Figs. 4, 5 and 6
for the rieht-hand end of block BA may be
{hlphult-@d at station (¢ (once) and at bmhou
i3 {twice) for the other block ends.  The a
paratus shown in Iigs. 4 and 5 1s snnple,

compact. and mhﬂﬂale and possesses among

other advantages the important one that.

while the “station instruments through the
slot mag nets, ete., a% we shall see, ﬂflect,ua]lg
control the sign als the parts are not locked
{1_:{111J%T nmvomﬂm but may be freely moved
at all fimes
tm delicate parts of the mechanism.

n addition to the instruinents referred to

almv{:, there are anterlocking relayvs I and
AR and BC reﬂpectwel}, and in

5. 1 have ahmu n a signal mechan-

and il

»:wthout likelihood  of injuring

100

110

nd |

115

125

130
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connection with relay E! there are -auto-
matic signals V and U, and m. connection

- with intermediate switch 1* there 1s an au-

" tomatic signal T and circuit control mechan--
ism, the purposes and operation of which

~ will be hereinafter explained in.detail.

10

“say A, desires to admit a train, moving

. An understanding of the general operation
of the signal system’will ‘be facilitated by a
consideration of the sequence of events oc-
curring when the operator: at one station,

* toward B, into the adjacent end of block AB

Tt should be explained that in the drawings-

h

the parts are shown with the switches closed,

15

" . Assuming that’ block AB is empty and

tracks free from trams and signals at danger.

operator at A wishes to admit a train to

20

 switeh: J# toward B and operator

‘block AB, to move toward _ _
- is to communicate his desire to station 1,
preferably

B, his first step

by telephone. If the conditions
A moves hand

permit, then operator at
at B de-

presses key If%, which is held _d'dwn by mag-
“net (32, energized by .current flow from bat-

.
30

35

 from top to bottom . ‘Block clear.”

13; contacts § and 9, cle
normally closed switeh Y2,

circuit described in addition to

~causes it to attract its armature I

tary QB through the following circuit; line
3;.contacts ‘controlled | |
which includes magnet G*; Jine 1 to station
A then through line 4; contacts closed -by
Fit Tine 5; Yine 6, including magnet 1'; con-
tacts 7.and 8 closed by switeh Jt; line 12 10

—

“switeh hox K, and through normally closed
. ] b .

contacts therein; line 13; contacts 100 and

103 and line 14 of relay Ii; line 13%; contacts
controlled by magnet 31*; line 13 running to
B, normally closed contacts 1n box IX%, Ime
0, closed by switch J%
. 3 and line 17 to
battery QB. The current fiow through the
_ CnergizIng
stick magnet G* energizes magnet I and

I and shaft
A now read

target I° at A so that targets at
The

* energization of magnet I' also connects hnes

45

19 and 20, which form part of the energizing

~cireuit for slot magnet R'.

The circuit just described forms the abso-

Jute signal clearing circuit and a substan-

50

. tially similar eircuit must be closed to {ully
clear the signal ot any other block end,

-

though in block BC the eonnections at relay

" ]

1 between the two lines 13 are slightly dit-

ferent from those at E. In cach case the

Cswiteh WJ3, J2 J® or J* at the station where

55

sicnal is to be cleared must be mowed towaril

the other end of block. -
Tt will be obvious that the absolute clear

~ cireuit cannot be completed unless the two

G0

hand switches J* J? are in the positions de-

scribed, and the switches D!, D* and. D? are

*closed; apd the magnets M* and M* of mter-

65

locking reley E are energized, and that if the

circuit is established it will be broken on any
~ change in these elements.

_ _ Furthermore the
signal SB, at B for block AB must be at dan-

.'.u

by 1.*; key I'*; hne 2,

1

5

placed by lines 217

&

ger or switch y* will be open. Magnets M’
and M* will not both be enevgized unless
block AB is free from trains as will be ex-
plained. It is apparent also that operators
at A and B cannot now proceed to establish
the absolute clear cireuit for B without
breaking the absolute clear cireult for A,

since at each station the circuit brealker H*

or I¥* and hand switeh Jt or J* must be each

the following circuit: lines 17, 18, 19, arma-

fure I: lines 20, 21, normally closed contact

W2, line 22, circuit breaker 1, line 23, upper

armature of magnet O when the latter 1s de-;
and battery QN 5

energized ; lines 24 and 3,
Maonet O is normally energized by a <ireult
which includes the winding of magnet O!
battery Q¢, armatures of track’relays 27 an«l
72 and lines 25.  This eircuit is broken by

70

in one position to clear the signal at one 75
station and in another position to clear the
signal at the-other station. . - |
 The operation of the signal SA at station.
A requires the energization of slot magnet |
R: R!is energized by battery QA through 80

desnergization of track relays Z'or 47 when 90

& train is in either of the track sections to
‘which they are conmected. This arrange-
ment resuits in preventing the signal ab A

from beine cleared until a tiain arrives at

track secetion to which relay 7t belongs, thus 95

preventing the sienal operstors fron anticl-

pating {rain gnovements and clearmg the.

sionals before such clearance 15 necessary.
The vpresence of a train In sections (o

which reloy 7t and 77 are connected 1s mdal:
cated by an cleetric bell or other annunciator
N' energized when magnet O 1s dednergized,
throuch battery QA and lines 26, lower ar-

mature of magnet O, lines 27, 24 and 3.

The length of the aununciator sectlons 1s |
‘optional with the user. - _
The operation ol energlzing slot magnets

R* R*or R* is substantially similar to that
for Rt though the circuit ariangements are
slightly different. In the case of each ot
slot maenets R?, R? and R* there 18 1O clreult
controller W2 and lines- 21 and 22 arej re-
running from line 20 to
corresponding cireuit breaser he b3 or I
The control of the encrgization of mpgnet O
by relovs 7% and 7' and battery QU 1s

through circuit arrangements exaetly like

those for magnet O Magnet OF 13 CON-
crolled by track velays 4% and 77 through o
cireuit including these armatures, hne 25/,
line 31 and battery ¢ to line 1, Line 1 Lo
junction of Jine 2, and line 25 to inagnet O
and back to armature of relay 747 Magnet

l""!'ﬂ

o * / | _ N _ .
02 is controlled by track relays 47,

Carrent for energizing mwagnet OF i
furnished by battery (&° at I8!, one termynal

of the battery beirie connected to line 257

| 72 and
71, live 25" running irom armature of relay
710 to armature of relay M, the energization
of which depends on Z'"as will be ex plame:d
1ater.

100

130

115

120

130
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terminal by line 40 to line 1. - .,
When the operator at A 1s notified by an-

nunciator N* of the presence of a traln mov-

~when relay M® is energized and the other |

connected, signal SA again goes to danger.

65

Assoon as relay Z® is again energized the s1g- -

nal SA can be again moved into the permis-

sive position Ly proceeding as before, but it

5 ine to enter block AB and after he has had | is to be noted that in all cases the movement

~ his slot relay R! energized as described, he | of a train into block, returns signal to danger, 70

" pext clears signal SA. This opens switeh | and the signal cannot again be cleared either

" Y* and thus prevents the signal SB at the | absolutely or permissively, except by the

" other end of. the block from ‘being cleared | codperation of the operafors at the two ends

10 regardless of the othor gircuit conditions. . | of the bleck. . ' ' N

- As-soon as the train entering the block AB | Magnet M* of relay E is energ.zed by bat- 75
at A, comes on track section to which relay | tery @ﬁ' through a circuit analegous to that

 73is connected, magnet M? of interlocking re- | for energizing magnet M®, the only material

lay E is deénergized, as the armature of relay | diflerence bein that in the case of magnet

15 Z° as well as the armatures of.-relays Z* and.| M? one_termimﬁ of the magnet runs directly
7Z& -are included in thé-energizing circuit of - to the armature of relay £°, while 11 the case 80
relay M2. This circuit includes in addition | of magnet'M* a conductor 29' runs from ar-
to these relay armatures the following: bat- | mature of relay Z°to one contact in switch
tery Q4, lines 31, 30, 29 and 28 to lime 1, to | box KZ, the corresponding.contact being con- -

90 which oné terminal of battery Q* is connect- | nected to one terminal of magnet M*. Con-

" eod. When niagnet M® is deénergized 'and | ductor 29! includes winding of magnet M? 85
armature 100 drops, the absolute clear cir- | the purpose of which will be explained later..
cuit for sicnal SA'is broken and magnets I' | As soon as 4 train moving from A toward B
and G* are both deénergized. This breaks | enters section to which relay Z°is connected,

35 circuit for magnet R!.and returng signal SA | the latter is deénergized and thus opens the
 to danger and by allowing key F* to resume-| circuit through-M*. Since magnet M? is al- 90
its normal position, netifies- operator at B | ready deénergized, however, armatures 104
that train has entered block at A. ‘A bell | and 101 mechanically interlock and the lat-

 may be arranged either within or without the | ter is held by the former in engagement with

30 ‘box A° to be actuated by key F? when re- | armature 105 until magnet M* is again ener-
leased. ! . - | gized, regardless of whether magnet M? is 95
~ While signal SA cannot be fully clearcd | energized or not. -In consequence, the per- -
again so long as the train is.in the block, 1t ‘missive circuit for signal SA can be estab-

. can be moved into the cautionary or permis- | lished regardless of the number or location of

35 sive position as soon. as a train eéntering at A | trains in block AB moving toward B, pro- _

 has passed beyond the track section to which |-vided only that relay Z is energized. A The 100
relay Z* is connected. To establish the per- | Eurpose of the emergency push button circuit
missive signal clearing circuit operator.at- A |*breakers 1.t, 1.2, 1L® and 1. is to permit an-
communicates with operator at B and the | operator who has previously actuated his

40 latter, if willing? again depresses his key F* | operating key ¥*, I?, I* or I, as the case .

Operator at A must also throw switch J* to | may be, to close the signal circuit permitting 105
the richt of normal. The following circuit is | the clearance of a signal at the opposite end
then established: battery QB line 3, L? key | of a block from that at which the operator 1s

 F2 line 2, line 1, line 4 at ‘A, line 5 including | located, to break the signal circuit closed, in

45 switch P' and magnet 4!, contacts 11 and 10 | case of emergency, by actuating the one of

and switch J*, line 37, normally closed con-

tact in box K, ine 36, armature of relay 4°,

line 35, interlocking armatures 101 and 105
of B which are now in contact and from

.50 thence back to battery QB through lines 131,

13, 12 and 17, and switches, etc., as In the
case of the absolute'cloar circult. The ener-

the push button devices 1!, L7 L2 or I# 110

located at his station. S
The control of train movements from B te
A-is the same as in the opposite direction,

excent as already indicated.

The overation of hlock BC = generally ke
that of Llock AR, except as it 1s modified by

115

oization of magnet 4! shifts target +° so tiwat | the provisions had for the control of train
the target reading at A is now Tralnin block. } movements througi: automatic signals ¥ and
55 When magnet ' is energized its armatuve | U. ‘Ihese provisions do not affect the opera-
connects lines 19 and 20. This permits mag- | tion of tie main signals at the ene, ol the 120
‘net R!'to be energized and signal SA to he | block wiwen the absolute or permissive signal -
“cleared, as in the case of the absolute clear clearing civeults are established, nor do they

- . . —

——

cireuit, before described. In this case, how-

60 ever the signal SA can only be moved to the

cautionary position since [urtier movement
of the signal opens switchi I, 3hen lue
train now enters the block and moves by
signal SA onto track section to whieh 77 1s

_ [ ! B ]

aflect tlie establishment of the absolute sig-

nal elearing elrenits, but thev, do affect the

establishiment of the permissive signal einar-

ing civeuits.  in the avrangement saowi 10l
'T_' -.- | ‘o ‘;. 1 ) i.' _ o - r‘- . _.1-. v % r.' . ...‘..’ s -q
bloek 2O the perimassive sighal clearing eir-

i

cuit for sional SB or 8C earaiot be estabhished
by .



' unﬁl.'afteré train entering the block at Bor

5

~ cluding a portion of line 43 and one armature
~of relay 3° and a portion of line 42. Simil-
. larly, magnet M’

10

918,557

C has moved past signal V or U, as the case
may be. e | |

‘The magnet M of intérlocking relay B(C is.

énergized by battery Q® through a cireuit m-

nagl is energized from battery
Q° by a circuit inclyding a portion of hine 42,
line 43 and armature of relay M® Signals U

and.V are also energized by batteriés Q° and

'Q, respectively, through circuits comprising

“lines 42 and contacts controlled by the ener- |

20

-

 gization of magnets M and M8, respectively.
Magnet ‘M?® is eneigized when track relays
722 71 and 7 are energized, by circult -
~ cluding in addition
~ these relays, battery

to. the armatures of

and a portion of line 1. Magnet M®1s ener-
vized from battery Q7 througn a- similar

circuit controlled by track zelays 7Z°, 7'

and. 7.

~ When 'a tl'é,in enters one end of block BC,

25

for instance at C, magnet M® is at once de-

energized and remains in this condition until.
the train passes out of the section to which

relay #? 1s connected. .The deénergization

T of magnet M3, in addition to deénergizing

30

35

40

magnet, M7, causes normally clear signal V-

to fallanto the danger or cautionary position,
either being optional with the user. .. -
= ‘i_-‘"ﬁhen magnet M7 18 de'e‘_nergl-;zed, {3'011)6&01}'

107 engages contact 111 and as contacts 107
and 110 interlock, when, magnets M and M®
are dednergized, contacts 107 and 111 remain
in engagement until the:train moving from

B to C has passed out of the block. - With

contacts ‘107 and ‘111 in engagement and
magnet M7 energized, the following permis-
sive signal _clearing circuits for signal SG

- may.be established, assuming that oper-

ators at B and C codperate as described. for

block AB. Battery QB, line 3, L* I, lnes
2,1, 4at C, H; lines 5 through switech * and
winding of magnet 4%, contacts 11 and 10-and.
switch J* line 37, normally closed contacts

“in box K3, line 36, contacts 106 and 111, line

50

55

60

13! >contacts controlled by magnet M® linn

13, normally closed contacts in box X4, line :

12, contacts 8 and 9 and switch J°, and line
17 to battery QB. This circuit may be
ostablished whenever the block 1s unoccu-

pied between E' and €, regardless of the pres- |

ence of 4 train or trains meving toward B
in the block portion between E' and C.
Signal U is at clear or danger pesition ae-
cordinely as the block portion-last men-

‘tioned is occupied ornot, and this sienal de-
termines accordingly whether or not a train.

arriving at B! from.C may proceed freely or

with caution through the remainder of the

block. The train movements from B to

are controlled in the same manner as move-

ments from C to B.

e —

. . . __.__i‘
Qi lines 41, 40!, 40
boxes K! and |
switches D* and Dd.are operated, main signals

‘moving toward B

‘be provided for obtaining better
‘than is had at switches D?, Dt and D®.  One
of the arrangements which 1 propose to em-

o

>

In the case of each of the switches D', D7,

D3, D* and D° the opening of the switch
- causes certain changes 1n the contacts or elec-*
trical switches located in the correspond-

ing one of switch boxes K K2 K3, K and
K5, In the case of switches D* and D?® the

open, contacts' in the switch box K4 and K°
to close low resistance shunts 60 across the
rails of the track sections to which the track
relays Z° and Z are connected, so that those
relays are deénergized and when switches
are opened. This produces the same effect

upon the automatic signals and interlocking
relays E! that would be produced by the en-

trance of a train onto these track sections.
Moreover, since both the permissive and
absolute clearing circuits are broken at the
K5 when the corresponding

at the end of the block cannot be moved out
of the danger position until the switches are

65

70

“opening of the switches causes the normally

80

85

again closed, and if these signals are clear

when the switch is open the breaking of

‘these circuits immediately returns the sig-
“nals to danger.

The presence of a train on &
switch portion connected to the track eircuit

proper by bond d° of course has the same
effect upon the signal circuits as the pres-

ence of a train on the track section to which

the bond d* runs. In consequence of this

arrangement & train amoving opto the main

track from siding D* or D® prevents the
clearance of any signal until after the train
or- C respectively has left
the block, or moving toward C or B respec-

tively, has passed beyond the corresponding
by * - - .y - \
automatic signal at 1. - Similarly ‘the pres-:

90

100

ence of a train on the section of switeh D°

connected to the adjacent track section by

bond d° makes it impossible to give a signal
: = b

“at either end of the station until the train

has passed beyond relay Z° gomg toward A

or until after it has passed out of the block

at B when coing toward (. In the case of
switches in block AB, the shunts 60 ave ob-
viousiy not needed. In the case of switches
D3 D* and D® train crews are instructed not
to leave the siding until permission has been
received from the adjacent signal operator

‘who gives the permission only aftor consult-

ing the other operator. This permission 1s
oiven preferably by telephone. Ior inter-
mediate switches in block A—1B, that 1s, for
sidings or branches joining the main track
at points betwdcen the track sections to which

relays 7% and Z° ave connected, 2. e. at points .

where the presence of a train does not pre-

vent the giving of a cautionary indication

by the appropriate main signal, means should

ploy is shown in block AB for switch D2

protection

105
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case.

S

This arrangement is such that main line train

mavements have no efiect vn the smtch pro-

tectmg mechanism.
‘As already explained, relay M* is pro ﬂded
adjacent interlocking relay 1. This relay 1s

1mt1a]ly energized b} the circuit which ener- |

o1zes inter 1001«:111@ relay macrnet M*, The en-

erglza,tlon of 181&}7’ M? closes a local energizing |

circuit through M? including battery Q con-

tacts controlied by arma ture of M?, line 43,

contact in box K*-and a portion of line 291
back to battery Q}
so long as switch D? 1s closed, magnet ¥*will
be energlzed from its battery Q regardless of
whether or not the circuit throuﬂh magnet
M* 1s maintained. Permission to open the
switch is given the crew of the train on the

siding by the operator at B, if the train is to

move toward B; and by the operator at A, if

the train is to move toward A, aiter a confer-
ence between the two operatms in elther

When the switch D? is opened, the relay

M2, as well as magnet M¢ is deenelglzed by

29

the breaking of the circuit in box K2 The
deé erglmtmn of magnet M?* breaks the abso-

. lute and permissive Swnal clearing circuits

30

“ing of the switch mtmns it to danger.

39

45

'ma,bmes connecting lines

1s betwnen B and E

also.

-ever, the train moves toward

| usua,l manner,
the track’ Se(,tlon to which track relaﬂ VART

through the cozﬂsequent movement of the ar-
3 and 13! and

lines 35 and 351 This prevents signals at A

~and B from being cleared amolutely or per-

missively and if one of these is clear the open-
Q

L

10110‘ as the train mownﬂ otit of the mdmg IDE
111&gnet M* remains de-
energized and comequenﬂy relay M* does
The result of this is that if the train
coming out of the siding moves toward B, no
signal at the end of the block can be clemed
untll the train leaves the bloc*k If, how:
, ¢ a,uhonam
at B 111. tﬂe
a8 SOON 28 the brai move- oil

swnal mdication can be ﬂwel

connected, provided, of course, that Swﬂm

- D% s CIOSﬂd

With the switch or siding D! there is pro-

" vided an automatic three- pO%lJElO'fl dwarl sig-

50

5%

60

that they mav e

latter 1s ocevpled by a tramn moving from A
. toward B.

only one of these signals may be
time and the dmmnm of tLe signal T re- |
‘quires the C{)fjpﬁld tion of the sign: a' operators

nal T by means of meh he crew of a train on
the 31dmg D' may-be informed that the block
from A to B is free to them ;md 15 clear ao
enter the blm:*h. hut thm bhe
The dwarf 51“11LL1 1S elec.tncﬂl

interlocked with the 510"11.;1;, SAL at /A so ‘tlnt

cleared at a

at stations A and 13, | .
The signal T {‘OII}]‘MHLS an elec mfm HARIE

| .“a,tmﬂ‘ dﬂmw which sets the w nal to the full

-clear
' signa, behr cei) jnes 47 and |

osition when gt rent How throuch the

54 is had and to
the permissive position when the current

lt will thus be seen that

e o e bl

013,557

flow through the smnal 18 between lines 57
and 47. \01‘11’1&11 closed contact W? and

- normally open confacts W and W* are con-

'wluch swrml T is cleared is as follows:

nected to switch D1, SO that when the latter

1s opened contact W is opened mld contacts

W and W are closed.

When the operator at" A become
that a train on the siding at Dt "le]leb to
enter the main track md pmceed toward I,

! the operator at A confers with the 01\&1;1101
at B and i case permission for the moves

ment 1s given the operator at A then notifies
the crew of the siding train to open the switeh
Dt This opens the normal ly closed con-
tacts in switch box K' and closes the. nor-
mally opened contacts in the box. it also
opens normally claaed contact
venting completion of the energizing circuit
for the slot magnet.ii' and closes normaﬂy
open contacts W and ﬂ,l Opeiator at A
then notifies the operator at B that the train

on the siding is ready to mmove and the latter

then depresses key ¥?. This establishes a

sional clearmﬂ' 011"'01111: which 1f the block 1s-

aWwWare

iV* thus pre-

65
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free from irains 1s like mpabbolutu mgnal-: 5

clearing circuit . prewouq;} described for

bleck _L..B with the exceptionithat t_u_(?‘ cireuit,

instead of leading directly thr ougn tLe boz&

K from the line 13 continues Lh} ough line

45, contact ﬂonholled by relay 73 lme 151 to
contact normally open hut now closed, ) 11
box K!, thence th1 ough line 44 and winding

of magnet M, line 46 and line 47 to line 1 ELlld

thence back to battery Q3.

The energization of winding M dOCb two

things: 1t causes signal T to go to the full

clear position and it ener o178 “the indicator

i

A The cirewat by

bat-

magnet ! at station

90

99

109

tery Q3 11118 48, contacts controlled by mag= '

net, M 1111@ 49, u{‘}l}tahft"& controlled by dbUlGI-

105

,glzed nnwnet MY dines 50 and 47, {wtuwtmt‘r N

coil for SI‘TH.:L] T and line 54 to hattery.
The cireuit by which magnet I' is fﬂler—-
c1zed 13 as follows: B{mnl Oz hnm 48, up-
r_)er contacts confroiled by mq,gn@t M r Jine 49,
camactﬂ» controlied ‘m:' '1 aonet M*, Ines 50
47,1 and 4, om’atiLcL mmmm He, 1111{.,5 S ang 6
ine i *mfr 1% 5atH 1*1*‘“ o1 maﬁnct T !
w1 8 ande switeh J which 11111.:,1, be t(} the left,
:m“&:. 17 wll* :_)3’ contu@t vy, lines ‘;3 an al
hack to hattery a;. Th Llla‘g}ﬁ t10n  of
meagnet 1 shifts the indicator I
mbtum@nh at A nowread “ ﬂl{}(};{ cléar’ and

this .ma ication serves to inform the operator
- 120

\.r-:-l-——-.

normal position, um latter notlfymo* the op-
Ate train on the snmw has -

'l ﬂ,f
¢ ‘10

srator at A

accedted Aftel

,q*’r{ul thls tmm SO

(.t’}ﬂtwi.,bS 7 |

IRE-Te R Lh‘at the

110

115

at At 1‘* tie sions ,1,1 T has been {3] .:Lm*l o
As 1 fradn st of Lhe siding and re-
Iay 77 i :.1;&-:5.:*_:-: ‘___imf thew ar1011s mrcmtb just
L0 111 cooare wil brogen and the dwarf signal
ioorops to danger and ﬂ(, indicator con-
trolled v tm& magnet I' drops back to its

125



“seribed, or a train on the siding D?
“admitted to the block with a caution incica-
tion by dwarf signal I

913,557 .

oized; a train may be admitted to the block
by signal SA with caution signal as before de-
may be

- cobperation of the two operators at A and b

)

“is required; B to depress key I, and A to

throw switch J* to the letlt.

10

"l L

" The circuit by which the- awarf signal I*
is set to indicate “ Proceed with éantion” (-
fers from the permissive signal circuit for |

sional SA in that the circult instead of run-

™ .

ning from line 36 through box K' to the hine

37 is connected through the vpper normally

opened contact in the box K' to the line 50

and thence. through caution signal magnet

- Mt and lines 46 and 47 to line 1 and back to

battery @B. When magnet M' is cnergized

in the manner above Cescribed, 1t, 1 turn,
causes the three-position signal 'I' to come to

‘the caufionary position and also energizes

indicator magnet.i'. The circuit by which

the signal T is set to the intermediate posi-
tion is as follows:  Battery Q?, lines 48 anti 55,

lower contact of magnet M and lines 56 and

57, signal T, lines 47 and 50 contact of mag-

net M'and lines 58 and 54 back to battery

30

- Dbreaker ', line 4, Ime 1 to the junction with
line 47; lines 47 and 30, contacts of armature
‘M, line 58 back to battery Q*.  After signal

40

Q2. 'The circuit by which magnet 1' 1s ener-

cized, when magnet M' is energized, 1s as tol-
- lows: | | _
tact of magnet M, line 56, contact V', hnes
59 and 37, contacts 10 and 11, switch Jt (the

Battery 7, lines 48 and 55, lower con-

Jatter being to the right) line 5, including

switeh P!, and winding of magnet 4!, circuit

L

T has thus been set in the permissive position
the train moving from siding D' into tnc
block, deénergizes relay 7Z* and - this restores

the signal T to danger and also returne iia
indicator connected to armature of nragnet U

 to the normal position. ~ After switch D* Las

 mit a train by signal T or by signal 8A into.

been closed the signal circuits are then m tre
usttal condition in which.it is possible to ac-

- the block AB with a cautionary sional pro-

' L]
[

vided other conditions permuit:

- With the system. disclosed 1t

the controel of the sighal operators, no train
orders aré required. .

While'in accordance with the requirements

-

. of the statutes I have shown and ceseribed in

60

detail the best forms of my invention now

. known.to me, it will be understood by those

skillesl in the art that many changes may be

‘made from the forms disclosed without ce-
' parting from the spirit of tne mmvention and

| corresponding use of other features of ‘the

Tn either case the

exx 1s possible to
eliminate “Form 31" train orders and use
“HForm 19”7 train. orders only when train
 orders are necessary. Moreover when the |
switches are all interlocked as they readily
- may be in my systémand are placed undcer

‘moves that the track relay Z° is again ener- | that certain featutes of ifvéntion disclosed

. : . : i _ .
herein may. be usediln sorhe ‘cases without a

svstem disclosed.; -

" Having now described my invention, what
I claim as new and desire to secure by Letters

Patent 1s:-

1. .In a block signal system-an electrically
! controlled manually operated signal and op-
erating mechanism therefor including a slot .
civcuit and means preventing the energiza-

tion of said cireuit except when & portion of
the track at one side of the'signal is free from

trains and a portion of track at the other side

of- the signal is occupied by a tram.

2. Inanelectrically controlled block sig:al
system for single track railways, the combina~
tion of signals which may be cleared. abso-

-

v

65

75

8

lutely or permissively, located one at each
end of a block, devices responsive to the. -

presence and location of & tramn or trains 1n
the block, means for elearing each of said sig-
nals, the clearing means for each signal being
ocovernced. by
parts at the two

ange either absolute or permissive of the s1g-

nal, and means actuated by the entrance of a

8o

said devices and including
ends of the block, which
‘must bermanually. actuated for every clear-

90

train into the block at either end for return- -

ing the corresponding signal to danger.

3. A block sienal system for singlé track
railways comprising the combination of 8, C1T-
cuit closine key, a magnet serving when en-

S

ercized to hold said key in the circuit closing
position, a three-position switeh, and an elecr
trically -controlled signal mechanism at each

95

100

end of a blotk, circuit closing devices re-

sponsive to the presence of a train or trains
in the block, and circuit connections where~

by when both-of said switches are set 1m pre-
“determined positions and one only of sad

105¢

keys is moved into ‘the circuit closing posi-

tion and said Block is free from trains, & cir-
b)

cuit is established which:energizes the mag-

net for holding said one key and permits the

sienal mechanism at the opposite end of the
block to be operated. TR

4. A block sicnal system for single. track
railways, comprising in combination an elec-
trically controlled signal mechanikni includ-
ine a slot circuit at-each end of a block, and

-~
n

means responsive to the presenceiol a tramn

ey

110

115

on a track portion without said-block, but

adjacent one end thereof, for preverting the

closure of the slot circuit of the signal mech-
anism at that Dlock énd, except when said
track portion is occupied by 'a traimn. - -

5. A block sicual system for single traek -

railways, comprising n combination an ele¢-
trically controlled signal mechanism includ-
ing a slot cireuit at each end of a block; meansg

responsive

to the presence of a-train on a
track por

portion without said block, butrﬂﬁd]i'aﬁ 7
| cent one end thereof, for preventing the clo-.
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'_suré of the slot circuit of the signal mechan-

ism at that block end, except when said

‘track portion is occupied by a train, and
means for indicating at the adjacent block

end the

presence of a train on said track por-
t1on. - o

- 6._In a block signal SYsﬁeln ‘the .'combiliaé
“tion at each end of a block of a manually oper-
ated circuit. closing key, means tending to

hold each key open, a inagnet which after

‘the key is closed holds the latter closed so

long as the magnet is energi. I, and 8 manu-

ally operated slot controlled signal." means

for establishing an electric current when one
key is closed which energizes its holding mag-
net and controls the slot for the signal at the
other end of the block, and means vesponsive
to the entrance of a train in the biock at said

other end for interrupting said circuit.

7. A block signal system for single track

rallways comprising the combination af :
each end of a block of a normally open cir-

cuit closing key, a megnet serving when en-
ergized and after said key is closed to hold

~the latter closed, a three-position switch and

an electrically controlled manually actuated

signal, circuit closing devices responsive to

the presence, location and direction of move-
ment of a train in said block, and circuit con-
nections so arranged that, when the key at

one end of the block is closed: and .the
switches at the two block ends are set in pre-
determined positions, the signal a¥ the other
end of the block may be cleared absolutely
or permissively depending on the condition.

- of said devices. | -

40

-t
(D

i T

it
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8. A block signal system for single track
railways, comprising the combination of a

circuit closing key normally in the open cir-

cuit position, a magnet by which said key
after being closed mav be held closed, a
three-position switch and an electrically con-

trolled signal mechanism at each end of a

block, circuit closing devices responsive to

the presence, location and direction of move-
ment of a train in said block, and circuit con-

nections whereby when the circuit closing
key at oune end of said bleeic 1s moved into

the cireuit closing position and the three-po-

sition switches at the two ends of the block

ave set m predcteriuined positions the mag-

net for maintammng the closure of the closed

CRey s energized and the signal meechanism at

-

the other ewud of the bloek from said closed
key may be cleared absolutely nceordingly

missively wien the portion of the block im-
me:iately adjacent snid other bloek end is

> - T ! ' ] HE
Crec from, treans, and the irains 1 the bloek |

have.entered at said other block end.

N In e bloek signal systemn for single tracl

raliweys the combination with the main
track bLetween the stations at the end of a

*

block and a siding joining the main irack ad-

s bl m— e e S LApo RLE, N i, e m———

913,557

| mechanisms adapted to give clear and per-.
. missive indications located one at each sta-

tion; and a signal mechanism for said siding

also adapted to give clear and permissive in-

dications, circuit closing devices responsive
to the presence of a train or trains in differ-
ent portions of the track and circuit connec-

-trons controlled thereby and by the signal

operators at the ends of the block, governing
the signal indications of all of said signals

- and arranged to prevent more than one of

i
|

|
;

jucent one of said stations, of main signal |

reiay deénergized. o | : .‘
13. In a block signal system for single 1

‘sa1id signals from being cieared at a time.

10. In a block signal system, a block sig-

nal mstrument comprising a case having a -

pair of openings formed in one side in juxta-
position to each other, a two-position indi-
cator back of each opening, an electro-mag-
netic device for each indicator arranged

| when energized to move the corresponding
-mdicator from one position to the nther and

means for energizing one of said electro-mag-
netic devices when a permissive signal indi-
cation is to be had and the other of said elec-

tro-magnetic devices when a clear signal in-

dication is proper. '

11. In a block ‘signa-l“'sj?steﬁi; a block sig- '

nal instrument comprising a case having a
. ) ™ _ - » - Iy .
pair of openings formed in one side in juxta-

position to each other, a two-position indica-
tor back of each opening, an electro-mag-

netic device for each indicator, arranged
when energized to move the corresponding

indicator from one of said positions to the

other and means for energizing one.of said
electro-magnetic devices when a permissive

signal indication may be had and thz other
‘of said electro-magnetic devices when, a clear

signal indication is proper, each of said indi-
cators bearing two legends, one or the other

of which is exposed through the correspond-

Ing casing opening accordingly as the indi-

cator 1s 1m one or the other of its positions,

and the legends on the two indicators ex-
posed at one time being arranged to jointly
indicate the condition of the block. .

12, In a block signal system for single
track railways, an interlocking relay includ-

70

75

80

g5

90

95

100

105

110

g o pair of magnets for each block, means -

for deénergizing one of the magnets of said
relay when the portion of o block adjacent
one end 1s occupred by a train and for dedner-

gizang the other magnet of the relay when a

portion of the block adjacent the other end is
occupied, a signal at each end of the block,

., 7 be | ‘ _ ' means dependent upon the energization of
~hen the biock is free fromy trains or per-

both magnets of said relay for establishing

absolute signal clearing circuits for said sig-

nals, and means dependent upon said relay
itor establishing a'permissive signal clearing
circult whén one or both magnets of said re-

lay are deénergized for the signal at the end

1195

120 ..
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of the block corresponding to the one mag-

net of the relay, or the first magnet of the

kand
(v
oy
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30 _
~ absolutely or e .
~ conditions, and means gutomatically actu-

O

10

~ lished, and for
. 20

918,557

track "-ra,_ilways ! ‘
track at a point within a block and adjacent

one end thereof, a signal at said block end, a

signal at the siding, means governed by the
conditions existing in said block for estab-
lishing absolute and pernussive signal clear-
ing circuits for said signals, a slot cireult for

‘the main signal, and a pair of magnets onc

energized when an absolute clearing circuit 1s

“established and the other when a permissive

clearing circuit is established, contacts con-

trolled by said magnets normally serving to

permit said slot circuit to be energized when

either of said magnets 1s energized, and con-
' said siding |
" to the main track for causing the siding sig-
nal to be cleared absolutely or permissively
estab-

tacts operated by the opening of

when said signal clearing circuits are
reventing the slot circuit for
the main signal from being established.

14. In a block signal system for single
track railways the -combination with the

" main track between the stations at the ends

29

35 vhil | ‘
_turning either of the sionals to danger 1f the
switch is opened.

40

‘means operated jointly by

of the block and a siding joining the main
track between the stations, of devices re-
sponsive to the presence of a train or trains
in the block, a signal at each block end,
the operators at
the two stations and controlled by
vices by. which each signal may be cleared

ermissively under different

ated by the opening of said switch for pre-
venting either of said signals from belng
cleared while the switch is opened and for re-

latter is cleared when the
~15. In a block signal system for single
track railways the combination of a manu-

ally controlled signal at each end of a block,

an automatic signal between the ends of the

siding joining the main

sard de-

|

— I — — N

&

block, devices responsive to the presence of a
train or trains in the block, circuit connec-
tions, and operating means at the two ends

' of the block whereby the clearance of either

sienal either absolutely or permissively re-
quires the cooperation of the operators at the
two ends of the block and whereby said au-
tomatic signal indicates to a tram movIng

from one end of the block to the other

whether or not the portion of the track be-
tween said antomatic signal and the far end

00

of the block is occupied by a train or trains.

16. In .a block signal system for single
track railways, the combination with signals

ot the ends of a block, of means by which.

said signals may be cleared absolutely or per-

missively depending on the condition of the.

block between the signals, sald means includ-
ing an interfocking relay, comprising a pait of

macnets energized when the block 1s free

from trains, and one deénergized when one

portion of the block, and the other detner-

oized when anothen portion of the bloek, 1s
occupied by a train or trains, and armatures,

one for each of said magnets, which interlock
when both 1magnets are deénergized to pre-

vent the armature of the magnet first de-
energized from: returning to its normal posi-
(o until after the magnet last deénergized
is‘again energized, and to prevent the arma-
ture of the magnet last deénergized from
moving, when such magnet is deénergized,

into the position in which 1t would move 1if
the other magnet were emergized atb that

iH

60
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time, and circuit controlling devices operated

by the movements of sald armatures.
GEORGE S. PFLASTERER_.

Witnesses:
W. S. LyNCH,
H. W. FORMAN.
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