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Application filed 7

To all whom it may concern:
Be i Lnown that I, Pﬂ.ﬂ"f()’\ C. Roy ”’”i‘f
of Fhlmgo i the. count v of Cook an Ll Siaie
have invented a new and useful

Sy stem of Train PI(}tﬂftmn for 51&1'
rafor.

ence bemg had to the am,oam panying draw-

~ings, in which—
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0

ov)
o

F:)lam more fully,
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tact with another afld while many

- Vise cl- 1

Fioure 1 is a diagram ii]uStmtﬂ ¢ the
Sim plegt torm of my system; 3%
2° are o diagram 1llustmt=m: me preierrﬂd
form of my system, this diagram being con
tinued from sheet to sheet in order to ¢ eaﬂv
show its working; Fig. 8 is a diagram’ illus-
trating the apphcamm of my }*qtem afl a
grede crossing; Fig. 4 i a dingram illustrat-
ing & simpler form, of the a{m[ica;nn of my

ystem to a grade corssing.

My system is designed to make it impos-
sible for one rallwuv train to come into con-
systems
have herefofore been devised int tended LG
accomplish that result, I A the first to de-

lock system comprising two or mor

signals, a atomatic . ...,_pphqn{,e*— for shifti 1;:_1
each to-safety, and means ('ﬂﬁﬁE"CtI?lé the
automatic %‘mctv shifting @‘f;}pﬂanc{, such
that when a train in the proper directlon con-
trois one of them, no other train Can Gper-
ate any conflicting or opposing signals.

“signals” T mean blmkmﬁ* apphunces which
either warn the éngineey £ stop the train, or
which autom&ticallv stop the train, 1nclud-
ing audible and visible sign N&1S, AS well as ::J"

o
Pavatuses which automati mf"" apply the

‘brakes, or derail the tram

Fig. 11s a diagram of a %}*s,ﬁeﬁm embcf{ =
ng My new prmciple which I will now ex-
togetner wznh e pest
mode which T have contemplated apmymg
that principle, for although 1 have contem-
plated mechaﬁ‘c‘al means, and compressed
air means, yet electrical means are much
simpler and in other respects preferable.

The bl{}fkmﬂ' applisnces A and A7 are st

danger excent ien shifted to safety by a
train” about to pass one of theim, and the
means by which s train with the right. m WY
'ﬁearmg signal A, shifts signal A from danger

1o safety 1n ordef* that it may pass, and back
‘to danger in passing, also operates auto-

“matically to make it 1myasmblﬂ for a f Jo

55

closely following train to shift that signal
from d&nger to safety,, and aiso to make it

impossible for an oppoamg tram to shift

avs, of
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S and move disk i
The etreut of b':EL‘i}i-E."i'-f

i) *7
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uc‘ls

ana ihe current t;hmmrh
U becomeas so small thot
magmnéy, ) dr

,t [
H 3'.:@ f"‘“

u oi m:‘a
a,lu:., armatinre
ops, and 77 makes u.:ma“ 1
¢, ‘Phe cirevit through magnet H is cor-
nleted from battery {_T uL_fbovm Wire ...}" ;
thmt..g,_- the wire h*o“'n 10 i, & irm i I
wire from k&’ to the Coll Of' i, th1 rough ¢oul of

j.:_..#

84
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J-r

E and the wire f‘rom ih&t LQil ta:} {3 ﬂqd

tarough the wire from 7* ¢
Thie motlon of disk f one stey
energlzing magnet W, causes conneriing ol
10 14 E}T"H”TP Ihs; nngers g

strip 71 f"’e:p‘ of its ﬁa‘lg
{ennecting fingers

“m

Sy,

the 'wfmy 1rmut for trains running from
right to ieft, over the section of fracis shown
in Tig. 1, and disconnec ting strip f** frorm ifs
fin ngex f " breaks the civcuit. of magneb ¥ of
disi f* which cireuit inciudes .._.:}” to the lefi
of ?iﬁ 1, and wmmﬂﬂd DYV trains mrmi*lg

from laft to right. One of thess saf
cuits which is uﬂrhahy cammﬁiﬂa
necting fingers 7 is from b

the wire to upper f’ throafr 1]‘1“ o 1o

and thy ouwh wire “from lower 77 1o wire i}'i-i
111011'3’ :{ -;-0 Te 18';1,(13_1'}_{“ O S5 "’1;{_"1 53, n{i 1}}?

3

*‘*Witbh B by wire to cc;ﬂ of m&f‘ et @, throtga
hnt coil by wmﬁ to wire ,: , and als: T
batier 7, G and all the otheys can rea
traced "mrL. this one as an {,\W*;ﬁe-“ :
circuit of magnet I of disk f*1s from Satter
2 vis 7 7 'to Fand irom F 6 %" ad the lef
of Kig, "3 and thence (when k %" af the lefs .-!1'5.‘
¢i0s ed] through wire connec tiﬁg
back to G*. This train next s

[ ]
r

O k*'i
iz

ﬁl
Py ""J"_.'L h" - .
;fL Wilo i. ‘

Pil-

battery d, and causes magnet D i:a:..- drop ite
arpature, but as that armature i“:i}s; on the
armature of mab-net D, the switeh 22 I is not
f‘lﬁsed moreover. dﬁ,smg bk Wo: 'i" he.,.;?_éf!.e
1t made while £’k is closed for the raason that
closing &’ k energizes magnet I of diSh f and

'i
bhmebv' opens SW‘"’tCﬂ i ’f F2 oof disk 7, and
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5 through battery G2,
J7 M (when closed)

10

15

20

from that coil back to switch A

switch B? js idle except
train running over this

danger to

&3

breaks the circuit at £ * which should bhe -

closed at k* I in order to energize
of disk 7% This
k* &, by wire

magnet, F’
circult is through switch
connecting k£ with G, by G
ifrom.(3* through switch
by wire from #7 through
the coil of magnet ¥ of disk 7/, and by wire
k. This
train from right to left next closes track:
switch B® of signal A but this is idle for one
terminal of this switch B? connects with wire

G and there is no current in wire (& since the
connection between f* 73
while any train running from right to left

cannot be completed
occuples this section of track: and this track
when operated by a
section from left to

right. This train from right to left next

closes track switch B of signal A, and com-

pletes safety circuit through magenet a, of

& *

signal A, thereby shifting. mgnﬁ A from
safety. This s done by well

known mechanism set in operation by ener-

25

April 2;-1901.

gizing magnet ¢, one example of which is de-
scribed in my Patent No. 671,032, dated.
This train from right to left
next closes track switch Bf, but this is idle
for one terminal of B* goes to (;, which is

- dead when a train moving from right to left

30

13 on the section. . This right to left train

- next closes track switch B’ and completes g
)

‘30

"A. When

local cireuit through a magnet and causes
the armature of that magnet to close danger
circult through danger magnet ¢* of signal
this danger circuit is thus closed
danger magnet ¢* of signal A shifts signal A
back to danger. That signal cannot be
shitted to safety by a following train energiz-

- ing safety magnet @, until the circuit through

40

the danger magnet - o! is broken by the
energization of the releasing magnet D* of

- A through the subsequent closure of B* at A’

45

b0

as hereinafter stated.

A is energized.

The lower switch
point of Bt of A’ is connected through the eoil
of D* of A with G/, and the upper switch
point of B* of A’ is connected with G? so that

when switch B* of A’ is elosed magnet D* of

This circuit, through danger
signal A, Fig. 1, is through
wire G” to wire connecting coil
(', coil of af, wire leading to the

magnet a* of
battery G2,
of a* with

- switcl whose moving member is the armature

signal A, wire connecting
the wire just above wire G,

of magnet D? of
that armature to

.56 1 Fig. 1, which is.a wire connecting the like-

- terminais of the

60.

65

cotls of magnets a* of signal
A, and of signal A’, Fig. 1, back to battery
G*. - This right to left train next closes track
switch B®, but idly for one terminal of BS.

tlon and conunected right bound ‘wire G with
battety G*; that is so long as any train from.
rigcht to left has control of the section by

connecting its left- bound wire G? with battery |

- cuit of B/

' A.  This left

878,494

& no train entering the section from left
to right can make connection between right
bound wire G and battery G?. This right to

| left, or left bound, train closes track switch
B of signal A’ and shifts that signal to

safety, by energizing safety magnet @ of

signal A/, . S o
The circuit completed by closing B? of A’

1s by wire leading {rom the movable mémber

ot B® to wire G%, and by wire leading through

- magnet g from the stationary member of BS

to wire G, for wires G’ and (32 are .then in
electrical connection with battery G* by

explained. The circuits of the danger mag-
nets ' are closed by the track switches B
which when closad complete each a local
circult through anagnet and ¢ause the ar-
matures of those magnets to close each a
cireult through magnets o*, for the wires of

+ these danger circuité through magnets - gt

connect one with the wire G and the other
with the upper wire. not lettered but shown
i Fig. 1 as parallel with the wires Gr, G® and
(7, and which is electrically the same as wire
G?, s0 far as its use with the danger magnets
a* of F1g. 1 is‘concerned being connected with
G* asindicated at the left of Hig. 1.

Lhe circuit through D? of signal A is not
made when a left bound train closes track
switch B? of signal A for the reason that one
termmal of the wire leading from the mov-

which 1s dead while a left bound train is in
the block shown .in Fig. 1: but when B* of
signal A’ is closed a eircuic from battery G2
18 Gomﬁﬂeted through wire (v, wire from

of A’ through movable member of Bt by
wire to (%, and from G* to battery G* as al-
ready explained.  The armature between the
magnet J* and the magne. in the local cir-
remains inert and must be moved
‘back by relieving magnet D2 in order to
break the circuit through danger magnet a*;
Lhis left bound train next closes track switch
B’ of signal A’, and thereby energizes danger
magnet a' of signal A!, as before described
with réference to danger magnet a* of signal
bound train next closes track
switeh Bf of signal A’; and completes a cir-
cuit through relieving magnet D of signal
A, causing magnet D? of signal A to attract
1ts armature and break the circuit of danger
magnet a* of signal A, which allows a follow-
ing left bound train to shift signal A from
danger to safety; for.

of each signal, are so connected that s cur

_ ‘ | rent through one of them will be idle, if there
connects with wire G, which is ¢lead until a |
- tram from left to right has entered the sec--

then be a current through the other: as will
be'clear on reference to my Patent, No.
-671,032, dated April 2, 1901. ~ - -

- The circuit through relieving. magnet D? of
signal A is from battery G*, wire (', wire con-

necting G’ to coil of D? of signal A, wire con-

through D* of A to stationary member of Bt

the magnets ¢ and. g

79

reason or ' bridging fingers {7, as already
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able member of B! connecte with wire (G
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O} ct & ah:}{ &
.._ o 1511 that armat: 3{} nger held
tm“}:i ?L by magnet I? bPid AWRY

fai}m arthature f}f magnet Ty
1wrmtr the eciion shown in Fig.
iﬁft ﬁ*‘qt moves disk f* one s step,
. el

ering from the vight first
Tn 9110}1" Lhe L_ﬂ‘r mlea

"'L “'I

m ?i ht te:} ieih m*e':

me E‘CLGH

'u;‘:dhn in Fig. 1, applies, mutatis mutandis,

unnmg qver the dection shown i in

1 .16’11&1 A track switch B, opera-
1 *c' to .Jhlf’ﬂ signal A from danger {o safety

~onity by trains from right to Ief‘" and track
sWwitch B®, operative to shift wnal A from

65

~danger to sa ety only by trains f*ﬂom left to

"rlght embody ome fea,ture ‘of mv m%nhén =

1Sy —
I8

!’1 l'
i‘u

Ty Ry B e Wk ko e

| ger.

e/
)

.und this i3 algo true of signial A7 ¢ d,r'd its track

switches B ana B3 one at one sids the other

at the otner side of signal A’; and this feature

may be regarded as the unit of my mvw“bmn |
, { for these signals might return: to danger bv

mav‘ew These two u“nts in combination
15:J(W my mventmp i1 iks be est form. It
will now be plain alsé that a Lram from right
to left must move disk fin a direction to close
one swztc‘l andg open tue other and hext move
disk f1n & direction to open one and close the
or*her and uc};ﬂﬂﬁt move disk f*at all; while a
tram running from left to right must move
disk 72 in a direction to close one and open the
{}ther ana next movedisk 2 in a direction to
.open one and close the cother, and cannot
move disk fat ali. This spparatus, so far as
it 15 1 effact g -:-,w sl which mdmateg not oniy
i.fz., presence G a irain, but also 1 whl(ﬁﬂ
direc 101‘* that froin is 1‘:,1?11111’1: icrms the sub-

]me‘i’ QI E‘i*{; E"&Lﬂ"] ﬁ rlﬁég aat‘bd h'iﬂrﬁll 18
1 -

"'-I"

ia

2.
Thig simaplest mode o* mupl“mg my rew
| ‘mi_a}f:. requires that the engineer shall pay
rd to the sighels; and ' “order to 2pply
;le 10 siich a mianner thal even
wq on ¢ single track whether

rections or one following an-
etnﬂi cannol mﬂeb, i use as that blerkmg
“f}p}lé}ﬂc"‘ the well known safety stox, which
Wi len At dengar au
O rz.m::-, 0T 30me Tor 0 o irm!img apparatus
2nG mesns by whish each train in shifting
‘ BT {6 :asxfetv remlers
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ted, the vital point
.ig”l&i at least must
het opposing trains, and
nrrﬁ i east must al ways be
fraan an d s follewing frain,even
sigrials be disobe *grﬁd_, as in the

way {rains.
Thia me ?:: ot applying my mew principle is
iily shown in the dz&ﬁi&i y Flgs, 2, 2% and
2 m which A A’ and A? gre Hodimg sppli-
ances which cannot be passed when at dan-
A left bound train with the right of wa

nearmg signal A (Fig. 2%) short czrcuxts tr aﬁﬁ
battery d, “and therel y cuts ef'r’ current frem
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| magnet 7) wheri its srmature dropsand Lakoe

its place in readmpﬁs to complete a circuit
through magnet ¥ by wire G* and main bat-
tery G% As fhﬂ left, bound traiz runs on
‘ 1t short eirenits track battery
nf" current irom magnet D’ whose
armatuh irops and allows the srmature of
complete the circuit through magnet F
of dlc:h J- This circuit through m¢gf“1@t Fof
disk 7 1s the disk operating circuit for lsft
bound entering trains and is traced asfollows:
from k' throigh wire G* o F, wire 18 ‘to
f33 of dzék“ﬁ f°; wire 19 to lmt’tery G?; wire

:am&mcmlv applies the
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F-)

20; wire. ¢ ‘and wire 21 to k. ‘When ener-] the section and both will

gized, magnet F rotates disk f one step, and

thereby causes f° to connect points 11,
which connects left bound wire G with the
plus wire G’ of the main battery G2, through
the following circuit:—from left bound wire

(+ through wire 22 to lower f7, y2°: upper 1’
- wirs 23 wire 19; battery G¥;

’ and wire 20 to
plus wire /. This connection so far com-
pietes all the left bound safety circuits that

~ they ars ready for eperation when fully com-

- 45

20

29

30

S0

short circuited.

and

wire 1G;
G/
right bound signal operating. circuits that

~pleted by the passage of the left bound trains.

i1t will be seen that the armatures of mag-
nets D and DY) Fig. 2°, are so connected that
netther armature can fully fall unti] both
inagnets are short circuited, and that % and
k" are not in contact until both D and D’ are

The movement of disk J one step as de-
scribed breaks that circuit through which
right bound trains move disk f* step by step,
'by the disconnection -of upper " and £ of
disk f. This circuit through” which “right

bound entering trains operate disk 72 is con-
of Fig. 2% and

trolled by the magnets D D’
1s traced as follows:—from %’ of Fig. 22 via
wire G* to Fof disk f*; wire 24; contacts £
J' (when closed); wires 23 and 19 “to
battery G*; wire 20 to wire G’; and thence
through wire 25 to k. This is the disk oper-
ating circuit for right bound entering trains
and like the disk operating circuit for the
left bound entering trains above described
serves 1o prepare the signal operating cir-
cuilts for operation by the right bound trains
as the latter traverse the section bv connect-
ting wire G* with plus wire G’ through wire
26; contacts f° f° (whien connected by f%;
battery G* and wire 20 to plus wire
This connection so far completes all the

~ they are ready for operation when fully com-

20

00

60
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pleted by the passage of the right bound
tram. But of ceurse no entering right bound

train can control its disk operating circuit, .
after disk f has been moved by the presence
~of a left bound train near signal A, because
of the break at 7" /11, and the left bound train

18 thus secure against head on collision as

socn as it has made preparations for shifting |
signal A to safety; and the left bound train

caunot make those preparations if a right
bound train has completed its preparations
to enter that section, because of the break
made at f* f* in the left bound trains disk

“operating circuit.
- 1t will now be

lain that head on collisions
are 1mposible Witﬁ & block system embodying
my new principle; for even in the almost in-
possible contingency of completing the cir-
cuit through magnet F of the Eaft bound train
at the same instant that it is completed
through magnet F of the right bound train

“the only result will be that neither train can

complete its preparations for traveling over

379,404

that case (which will happen rarely, if ever)

| both trains (if not runaway) will back on to

the nearest turnout, and one will thereby
give the other the right of way, for as neither

‘disk - was moved one full step, one of them

be blocked : and in

will return to its normal posttion (that shown |

In Fig. 2%) as soon as the train controlling it
hasbacked farenough; and the return ofeither .
y 75

disk to its normal Position will give safet
to the other train; for the disk for £ of the
tramm which had not backed far enough to

break the circuit through magnet D' will be’

moved one full step as soon as the disk of the
other train returned to its normal position:
and 1ts safety circuit will be completed, as
described below, through the safety magnet
a of 1ts signal, which will shift its signal to

safety. The left bound safety circuits are

from plus wire G’ through wire I, safety mag-

| net @, and wire 2, to the track wire H, and |
irom the track wire by wire 3 to wire G; and

the right bound safety circuits are the same
circuits are the same but {from plus wire to
right bound wire G*; that is the wires 1, 2
and 3 connect wires G’ and G through safety
magnet a of A, shown in Fig. 2b, but connect
wires 3/ and 3. |
track wire kept unbroken by relays ¢’ ¢, etc.
and track batteries d* d® ete. so ong as the
track relays are kept energized, but broken
when these relays are demagnetized by short
circuiting their batteries d* ete. as will be
fully understood without . description, for
this is and has Jong been a.matter familiar to
all skilled in the art. S

80
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The track wire is the usual

100

When the left bound entering train has

completed its disk operating circuit through
magnet i, by short circuiting the track bat-

tertes ¢ d’ 1t completes its safety circuit

through safety magnet « of signal A; for
when said batteries d ¢’ are short circuited
the armature of the line relay ¢’ is dropped, -

and wire 3 (Fig. 20) is connected to line H

and the safety circuit through a is complete.
When this eircuit is completed signal A shifts
from danger to safety and the left bound
raln passes it, and in passing short circuits
the track battery d2. L -

As soon as the left bound train has short
circuited track battery d* relay e* drops its
armature and the circuit through magnet 5’
is broken.
so long as track wire H is broken by the
running of the train from signal A to A’, and

~until the train has passed track battery d¢ at

signal A’, is from track wire H by wire 4,

105
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This circuit which remains broken

120

local battery in wire 4, magnet 4/, and from

magnet 7* by wires 5 and 6 to the left back to
track wire H at gelay ¢/ whose magnet is
energized by track battery d®. THe result
of breaking this eircuit of magnet 7/ is that

125

the armature of magnet §* drops and com-

pletes the danger -circuit through danger

| magnet a* of signal A. This danger eircuit is 130
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from wire G’ through wire 1, magnet o4, wirs
7, armature of magaet 3’ and wite 8 to wirs
G; oand aslong as that circuit remsains com-
plete & following train cannot shift signal A
from danger to safety; forevenita following
train should get to A before the preceding lefi
bound train has passed A’, and corplete its
seiety circuit (through magnet ¢ of sighal A)
toat magoet could not overcome the danger
magnet ¢, while s cireuit G/, I, ¢, 7, 8 and
G, was unbroken; and signal A would remain
at danger, and the following train would be
stopped erbher by signal A or else by ifs eng

;--l
o

NPT g 4T PR S ] v
g, 11 18 SRy iﬁﬁ-SEEfﬂ.:ﬁL;;i’lG_aﬁ, OT OUNEYT Visi-
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DS SIPTIOL . 10T s pary 01 S{ENal A, B
sheved that vizible signal.
o tenrree ] A7 aeri 1, A “ b i ETEM o
signal A, when used. as shown in Fig. 2=

i5 normaily at safety and the left bound frain
arter passing 1t and battery d° restores the

RPN S NP 1 4 L N & IO SR .
CITCUIL vrirougn track wire H, wires 4, 5 and
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aixger magnet a® of signal A, but of course,
>s that signal at danger, although a fol-

= |'l---|.l.---|i
L
a

T
o
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oving train having the right of way ecan
sty 13 & ety and pass it as before de-

i 2%, 1t sets that signal to danger by
breaking the circuit through magnet 4§ of
signal A’, whose armature falls and makes
the circuit through magnet a* of signal A’
and signal A" vemains at danger until the
train has passed signal A% '

1ne crouit of magnet 17 at A’ is trased as
totiows—from sgid magnet i’ by wire 27 to
wire B &t a point between relavs ¢° and ¢f;
wire i1 to wire 28 at A?; wire 29; a magnet

..‘1 - by = .l - b -'-L‘.. 3 fv '{'l- 1 . - ..I- L1 " - '"'":"'l:" : + g
7owares 2 and 15 to relay g 2; wire 12
L]

4.
st UV T e 8 e Tl o 57
L3 Wwire S0 i0g. 2% and back o magnet 77 at

Ut &% 2oon a8 the' left bound frain has
passed relay ¢ the ecircuit made up of wires
EI; 3, § and magnet 77 of signal A 1s closed
and magoed 77 attracts its armature, and
breaks the civeuit through danger magnet o
of signal A, thereby giving right of way to o
tollowing frain approaching signal A: and
also’when cireuit H, 4, 5 and 6 t-%mugh mag-
net 5’ of signal A is thus restored a cireuis
through- magnet’ %" Fig. 2°, is completed
through wires H, 6 and 9 and energizing
magnet 7° givesitight of way to a left bound
train which has one danger signal to pass
hefore it can travel aver the section of track
between signal A ang that preceding danger
signal. Thus while & left bound train which
has pessed signal A is traveling toward A’ i

18 protected from following trains by signa!

3 |

& T o
-‘n--.- lrﬁf

A, and also by the danger signal next in rear

of A bul arter it has got under protection of
¢ A" and whale traveling up to and past A*it is
orotected from following trains by A’ slons.
- As the left bound train is about to pass
signal A7, Fig. 22 1t short circuits battery ¢°

and opens relay ¢® and thereby breaks a cire~

| ot be ensroized

ang magnet 7', and the lifting of the armature -
; - 7" bresks the circuit through

“As the left bound train passes A’

L L XJ

hne

taining a battery and magnet j* (Fig. 2) and

- wire 11 back to wire H at relay ¢ on the

right of Fig. 2¢. On the breaking of this
circutt the armature of magnet 74 drops and
breaks the circuit from one pole of battery d,
i1g. 2, to upper rail, from the upper rail to
magnet 7°, thence. to armature of §°, thence

oy wires 12 and 13 to armature of 74, thence

to the lower rail by wire 14 and through the
fower rail back to battery d. When this cir-
ciit through raagnet 1, is thus broken mag-
ned 5 drops ibs armaturé and thereby breaks
the circuit of which the armature of magnet
7°, 18 & pari, end therehy prevents an oppos-

ing or right hound train from pessing signal

A% ‘because the wires conmnecting with the

armature of magnet 7 are part of the eirenit
ot salety magunet @ of-A® which therefore can-

2Tg te st signal A® to safety

while its eircuit is open at 9°. But if an oD~

vesing or right bound train should have
passec signal A% Fig. 2, before the left bound
train opens reloy ¢* and bresks the eireuis

Ctorough magnet 7% (aamely the civouit H, 10

and 11, ¥Figs. 2 and 22) the opposing right
bound train will short cireuit. battery d of
Ifig. 2 and demagnetize magnets §° and §°
whose armature will drop, and the dropping
of the armature-of magnet 7° will break the
circuit of magnet §7 of signal A’, and through
the fall of the armature of magnet §/ shift A’

 to danger, so that the left bound train, then

between A, ¥Tig. 2° and A’ Fig. 23, cannot
pass A’. Moreover when the armature . of
magney 1% drops it simultaneously bresks g

civcuit of which the armature of 4% is a part,

and which must be restored before a left
bound train can shift signal A2 Fig. 23, to

sately.  This cireult is made up of wire 15
of Klgs. Z and 2°, switch 16 wirve 17, coiis of
magnet ¢ of signal A® (Fig. 22) and wire 1 o
wire {15 and enthe other side of 7% wire 12 of
Higs. 2 and 2% to wire (3; wives G and
being connected through disk £ as above de-
serined. o o

When the siding or turn out X is electrie-

aily clear of the msin line as shown in Fig.
2° & train on that turn out cannot short eir-
cuit battery d, and is precisely as if it wera
nct present, but after the left bound 4fain
nas shifted A? of Fig. 2° {0 safety and passed
that signal and shifted it back to danger, as
already tully described with regard to signsl
A of Fig. 20 it will if it runs over the main
past turn out X, Fig. 2, short civeuit
pattery d, and drop armature of 5 and 7*
and A’ of Fig. 22 will remeain at danger uniil
tie left hound frain has passed signal AS of

t1g. 2. The left bound train after passing
sigral A® first demagnetizes “out’’ magnet

13, and next “in’’ magnet D of Fig. 2¢, (2=
versing its operation on entering the section
shown in Fig. 2°) and thereby moves disk §
back one

suit made up-of track wire H, wire 10, con- | B/, D in the order named causes the arma-

step. This operation of magnets
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ture of D’ to be freed first and then when the | magnetizes magnet D before it demagnetizes
armature of D falls, * contacts with » and magnet D5 and demagnetizes. D’ hefore D
closes a circuit through magnet F' of disk f| on tieaving the section, and thereby ener-
which effects the return of disk J and this | gizes magnet F on entering and magnet F’°
circuit is traced as follows:—from contact | on leaving, needs no detailed description as »q
F* by wire 31 to agnet I and thence by | it forms the subject matter of my Patent
wire 18, contacts 1% and S wire 19, battery | No. 695,649, dated March 18, 1962, More-
G, wire 20, wire G’ and wire 25 to k. - This | over, my invention which forms the subject
circuit is the disk: operating circuit for out- | matter of this application has no relation to
10 going feft bound trains. The disk operating | details of construction or any particular ap- +5
- crreutt for out going right bound trains 1s as | paratus; but relates wholly to my new system
follows:—from %2 of Fig. 2* by wire 32 to | of train protection, as above explained. |
magnet I’ of disks £2;. wire 24 contacts /'y While I have deseribed my new system as -
J* (when together) wires 23 and 19, battery | applied to 8 single track over which trains
15 G' and wires 20, G’ and 21 to contact L. 1f {-are run in both girections, 1t will be Qbvious gg
~ no following train enter the section hefore the't it is applicable to' grade Crossings, as
“the left bound train counts out by moving | illustrated in Fig. 3, for a tram-running in
- disk f back one step, as just described, then | either direction over either of two tracks
all the conditions will be as shown in F1gs. 2, | which cross each other at grade is an oppos-
20 2* and 2°; but if a following train has entered Ing train to a train running on the other g5
tne section hefore the first left bound train track. - In this example of my system when
has left it will move disk 7a second step, and | one train is readyv to shift its signal from
disk f will not be brought back to its normal | danger to satety, in order that it may run -
position until the second #rain has counted | over the crossing it miakes 1noperative the
g6 out, and so as to any number of left bbund means by which opposing trains can shift 90
trams. . This enables any desired number of | their respective signals from danger to
trains to run in one direction on 1 section | safety. Ifor example, as & train approaches
before an opposing train can enter that sec- from the east in Fig. 3'it closes at £ ' a cir- |
tion; that is if two, three, four or more trains | cuit from battery Gb through magnet ¥ just -
30 enter a section successively on the. right, | as a circuit from battery G* is closed at k 1 o5
disk £ will be moved two, three, four or more through magnet F of F 1ig. 2P and for the
steps m one direction, and each of these same purpose, namely, to move disk J*° one
- trains ‘must leave that section in order to step and .connect wires (3* and G through
_brin%' disk f back to a position which will battery G® of Fig. 3, as disk 1 is moved one
35 enable an opposing train to get a clear signal. | step and wires G/ and G connecied through 100
- What has been said as to left bound trains | battery G? of Fig. 2. This circuit closed at
1s applicable to right bound trains, mutatis | k %’ at the east of Fig. 3 is through the
- mutandis, as will be obvious.. A | switches s of disks. f®, J7 and £ and is as
It will now be clear that in this' mode of follows: from % by plus wire to battery G¢,
40 anlying'my new principle, there is, under | from Gb to and through switch s of £¢, thence g5
all circumstances at least one dan er signal | to and through switch s of S, thence to and
between any train runnine on the single | through switch s of J?, thence through mag-
track, and any other train running on that | net I back to k. When disk 7% is thus
track, whether opposing or following; and | moved one step its switch £* is closed and
45 that each of thesc danger signals operates this makes a partially conipleted circuit from 17
- both as a head blocking appliance and g battery G® through switch J* of disk f3, by
‘rear blocking appliance, and both directions; | which the plus wire of battery G® and wire G°
but while this mode of applying my new | are connected; and wire G° is the left bound
principle affords ahselute protection from | wire for gll trains entering on the east and
50 collision, whether head on,.or rear end, and | running from right' to left in Fig. 3; that is 115
~also absolute protection for. a train on a signal A® can he shifted to safety by connect-
sidin%., and also against accidénts from open | ing one termingl™of the coils of its safety
switches, vet this protection'depends upon | magnet @ with~ire G* and the other terminal
the proper working of the mechanical, fluid, | with wire &% as already explained with.
56 Or electrical means used for inter-connecting | regard to safety magnet a of signal A and 120
‘the danger signals; and this form of My sys- Plus wire G’ and left bound wire G3, of Fig. 2v.
tem 1s open to the objection that it is not Ihe main difference between F 1g5..2, 22 gnd -
wholly safe to rely dn such leans, no matter " 2° on the éne hand and Fig. 3 on the otheris
. how well designed and constructed. o that the circuit of magnet I of disk i
60. _ The step by step apparatus 1ndicated by | broken by the movement of either J&f7, or 125
‘the disks f and f* need no detsiled descrip- + %, The like circuit for the like magnet of
tion as it forms the subject matter of my 4 disk j* is broken by the movement of f7%, ft
Patent No. 695,648, dated March 18, 1902, or 1% the like cireuit for magnet of J' broken
- The apparatus by means of which a train | by 7, 0 or f5; and for'f* by f° fSor f7: and:
85 P1 entering the section shown in Fig, 2 de- | 1t will now be plain that a tram entering at- 130
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- can g train entering

1D

sm{)
~end mto the path ﬂf 2

ot
it

the east cannol connect its plus wi ﬂd 3
through battery G® unless there b@ ne Lrsin
on the crossing; nor can a train er*tc:*mg it

the north connect its plus wire and G’ thro ugh-
battery G* unless there be no {rain on the

Crossing; nor can a train entering at the
west connect its plus wire and G° }nough (o
uniess there be no train on the crossing: nor
at the south connect its
plus wire and G® through G® unless there be
no train on the crossing.

In the form shown in Fig. 4 an ¢

track bat-
he west

at the west short civcuitz the fir t
tery at the west and causes I at ¢
drop its armature which moves ou against
theteby bringing a contact ¢ its Gm
contact on the un
sicle of the armature sf T¥.  This east | t}n-ru
train next short mr:u. i‘aa the ::::8-‘(*}11{[ tract
pattery at the west, g the arr heture of
D% to drop, and its w ﬁ, :t i 0 Bngage {06 con-
tact o ihe armature of Ut This s Pm’f
cenracts x @' at the west, but completes »
safety ecireuit through the contacis thus
prought into engagement, which safety cir-

cult is from the contact carried bv nIlIlﬁtlll'e

Li?

A
il
Y
.-I.l.

.-J

r h:}

i r;:m :--* 1'“" F*’

~of D to x' of west, thence by wire t6 »' of
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by wirefrom zof north direct to ’?*m

south, but 2’ and of south are then bridged,
so that the rest of the safety t:p"ﬂut 18 fr{} m
& of S{)Lth to @’ of east, across2’ @ of east, by
Wire {rom 2 of east to and ALTOSE 2" s of no

safety m&gm,i a? ; 1.5.1;.1- to Lhe cosn-

signial Al to h
rl b‘f‘ the arm afure or ¥, That is

tact

AR "
Goll

wihen the Jil?mtures of 1¥ DFPmove the H.:m’ e

the cireuit throngh the safety magnet {or the
aast bo Lmd train and brmk ihe satet V03X cuit
at 22’ at the west for all opposing trains; for
the armature of the track ma gned 1P wwest
inust be attracted by that magnet in order
that north or east or south b::mpd frains may
cget g right of way; and the r...,rrrm ure of see-
nm{ srack magnet north must be attracted
oy that magnet in order that west or sast or
south may get a right of way, and so on as
will be clesr. But if the armature of the
nerth, east and south track magnets be under
control of those magnets, {}hdt 18, If the east
bound train has the 1‘1ﬂht of way, it will com-
Diete 1ts sufely circuit thmughlts safety mag-
net @, and shift signal A 1T0m danger to
safety. - But when the rear of
bound train leaves the first insulated section
west, magnet D*isreénergized and when mag-
net D* has been thus I'E‘E}Del‘ﬂ"lfﬁd the main
safety circuit of si onal A ]s broken. A the
east bound train passes stignal AP then at
safety, 1t closes frack switch B of A and
completes 308&1&&1‘*&@1‘ circuit through dan-
ger magnet a® of srﬂnal AV and shifts A0
back to danger; but as D° wesi is nob re-
energlzed until the rear of the east bound

train'leaves the second insulated section west,

the main safety circuit common fo west,

- ) east bound
train when it enters the ﬁm insulated section

f:__u-

rL__F.
Y 4!
trlbl Y Tz ]

dus east’

L TS —— |

e ¢ r—

.t_'*.—-l—u—l—l-- T TR L LA W ek . ar —amm

ing

- Smem‘

w ¥ 1 -
™1 L'l:' £y L
south, eash and

W
west

train *1’3”’1 : --s‘*-‘"'"i'-la‘ffi?;izes_a magnets ¥ ¥
1dl}f RS X L- l Lh?() %I 1 Fhose N 18, :}I'_Lei:w J{}ZIDS
that -

west bound trains with right Of Way

send a current through magnet @' of signal

Ale; hl order to ahﬂmigr A ”t{} %me’m, m‘]l

- local safely cireuit com }'ﬁt*ul bj, magneis

1 % et west when ¢ pers tadd by west bumy

tramsis a iocal circuit “um sattery of A to
1 POl 1

contact carried by srmaivze of D throu gh

E

that contact and fna 20T "'%z, S ,,frmd Dv e
armature of I¥ thence threugh coils ¢f a¥

backto battery; butthis local urmui., throng lE*
2 of A can be elosed ¢ iy Dy u{:ﬁ ’EI‘}F.JE::H

magnet D? ﬁ?‘ t a,nd 17 ge0 ‘*nd which -
not be done by east Yound, but is dene by

- ' 1 _u_ , ..|
west hovngd, fraing,  Bui after theesst bound
4 g, 3 . “‘5 -]h.; PLE y [ - L -L"
ETRAT S z,:;i._etl.afi LW ma 5] :M;ﬂ SIEHCT

i = oo )
a1 1aiy A next aemesns T oan N

. 1 LI ..{].t.':;
- L R W LAY
1

1&11:- ”‘*Id r "nf“lc_.,. 1f~1£

1,#r,_

Y NI
magpei ¢ ~’ oi signal Al i}. IS st AP 4o
S'ﬂfeb“' '

. A‘*" +h€' iour Uj. ff},f‘_, £53 E-, f"h’:;‘l_i‘!n.r} J-r-
the second insulated section wesi, iis

enters the corresponding gecticn esst, ene

thereby not only causes magnet 1 ¢f west 1o

attract its armature and close » @ of *:-?-::a:r:;:i:,.
but :Eﬂbﬁ causes 1 of east to dron :_t~-1
Uu*e and open z &' cf east, so that h
Dound .,f:.-mi 1s fully protected by openi
switen o’ of east, wiaen switeh x &' of weet i
{'L‘E‘ﬁﬁ “As the east b()'{lllﬁ m; IE8
switeh BYe1 AM b ¢ cmu otes o ‘G“ i danepy
cirenit thr tﬂ,ﬂ at® of AY. (Hke that fvracsd
through 4% S0 v’hzm shifts A back !

"’r{:{;*‘“’ A8 the rear of the east ":u and foain
ieaves the insulated secyions it of DOUNRG T
energizes the magnets D® and D¢, closes
switeh z % sa; st i;hus restoring the 51 stem %o
normal. -

b will be plein without further descrin-
tion }mﬂ;‘ & north or a south or a west hmafﬂr:_i
irain get the right of way, L,.ud Qr

irorg mrmamg trains. 1t will sl
that four patteries for onﬂmtﬂ%g I *:f.h
a'® and «*? of the for ax mgﬁai A0 A

A™ are shown simply to make the d 15;;
Hig. 4 more ymmetrmal and more essil
understood, for it will he obvicus itz =
skilled perbom thet one will suﬁi-ue tmw D
a mere matter of wiring.

bV‘”'“t:lat ! elaim as my invention is:

1.”In a block aystﬁm a blocking applisnce:

‘automatic means for shif ting that blmiun&

appliance to safety on the approach of a
train m:i:mmﬂ' I one Lh.rpetmn &utomatw

means for hmma that olocking anpuama
on “tim A pmaﬁh of & train running in
the opposed direction; and auiomatic m'f-ms
fOr S _ﬁhlftz*lﬂ that lef}]xll}g appliance back ¢
(1&710‘61‘ as & train passes in elther dLemm.ﬂ
2. Ina biock system, a blocking appliancs;

‘two salety ciretiits for ah”'tmg 16 from danger
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to safety, one autOInatic&ll'y"olpémted by a ! matiﬂ:illy makes its own sa_fety- éircuit, and

tram approaching .from one ¢

irection, the | also inhibits the making of the other safety

other automatically operated by a train ap- ' circuit by a train in the opposed direction.

proaching from the opposite direction ; & dan- |

5 ger circuit automatically operated by a train | Witnesses:

~Passing in either direction; and means by
which the ﬁrst} train to enter the block auto-

BENTON C. ROWELL,

Dorr E. Frrrt, _
Louis A. bpE BERARD.
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