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all whom il may concern:
Be 1t known that I, Bextox (. Fm’s ELL
of (‘1‘1(‘:10‘0 in the countv of Cook an d Sisie
Ilhnms have invented a new and usefn l
C‘"stem of Train Protection for nm" *ays, of
Wmch the following is a specification, refer-
ence ’oemg had to the sccom ps*wmg draw-
ings, in wmch——
hcvre 1 is a disgram

gras iiust;atiz g the
slmplest form of my system; Figs. 2, 2 and
20 are a diagram 1llustmtvnu me preierrﬂ:i
form of my system, this diagram being con-
tinued from sheet to sheet in order to elearly
show its working; Fig. 3 is a diagram illus-
trating the apphcavon of my s V%tem af a
grade crossing; Fig. 4 1:: d*am am illustrat-
ing a simpler form. of the application of my
ystem to a grade corssing.

My system is designed to make it impos-
Slble for one rallwuv train to come into con-

tact with another, ‘and ‘while many svucemq
have heretofore been devised int tended
accomplish that result, I am the first to de—
-vise a block system comprising two or more
signals, » utomatic - “pphance& for shiftis
each to-safety, and means (onnectmé th
automatic safety shifting mpnancc such
that when a train in the proper dir 8ctlon con-~
trols one of thern, no other train can op
ate any conﬁlctmv or opposing signals.
“signals” T mean blodrmor apphunces which
cither warn the énginecr to stop the train, or
which automatxc&llv stop the train, inclod-
ing audible and visihle aignaxs as well as D~
_paratuses which autematicaily apply tﬁe
‘brakes, or derail the tram

Fig. 1is a diagram of a system embo({"»

ng my new pmncxple which I will now ex-
nlam more fully, together with the o%t
mode which T have contemplated applying
that principle, for although I have contem-
plated mechan‘cal means, and compressed
air means, yet electrical means are much
simpler and in other respsets preferable.
The blocking appliances A snd é are at
danger excebt ien shifted to safety by a
train’ about to pass one of them, and the
means by which a train with the 1 Aghu m WaY
z\earmg signal A, shifts signal A from danger
to safety 1n ordef' that it may pass, and back
to danger in passing, also operates auto-

%y to make it 1myosmb1ﬂ for 2 too

closely following train to ahv that signal
from danger to safety, and also to make it
impossible for an opposung traln to shift
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dzss.\ which cireuit includes &k to the lef
of ig. 1, and control Hled 1 by, trains runn
from left to right. One of thess safet
cuits which is uﬂrtmhy completed l‘"
necting fingers f* is from battery ¥ t
the wire to upper f/, throug! h f10 to 3om er 77,
and through wire from lower f 7 o wire
along 3* to wi re leading to switeh B, an
switch B by wire to coﬂ ‘of magnet a, thr
tnau coil by 'mro to wire (x , and along
baty PI"*G ; and all the others can s
traced irom this one as an c\_wpie
ciretit of ma guet I of disk 7 1&, from
22 vis 7 £ 'to F and from F ¢ 7c at
of Fig, “$ and thence (when k e " the
clos ed) through wire mm\e“tin" 5
back to G* This train next short ¢
batiery d ; and causes magnet D’ 1o ite
armature, but as that armature falls on th
armature of magnet I}, the switeh 22 7'
ﬂlosed moreoyer dogmg Bk \vo:‘io b
ii made while &'  is cioscr‘ for ~,ue e mon
closing ¥" & en
uh@lebv opem awitch Fi % f 2 oof disk f
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breaks the circuit at f” £ which should be
closed at k* & in order to energize magnet I’

of disk f*. This circuit is through switch

k k, by wire connecting & with &, by G’

5 through battery G2 from .G through switch
J7 f* (when closed) by wire from J7 through
the coil of magnet ¥/ of disk 1/, and by wire
from that coil back fo switch k* k. This
train from right to
10 switch B* of signal A but this is idle for one
terminal of this switch B? connects with wire

-G and there is no eurrent in wire G since the
connection between 1% /% cannot be com pleted
‘while any train running from right to left
15 occupies this section of track ; and this track
~ .switch B? is idle except when operated by a
train running over this section from left to
right. This train from right to left next
closes track switch B of signal A, and com-
20 pletes safety circuit through magnet a, of
signal A, thereby shifting, signal A . from
danger to safety. This is done by well
known mechanism set in operation by ener-

" gizing magnet @, one example of which is de-
25 scribed in my Patent
April 2;1901." This train from right to left
next closes track switch B¢, but this is idle
for one terminal of B* goes to G, which is

~ dead when a train. moving from right to left
30 is on the section. . This right to left train
" next closes track switch B/, and completes a
local cireuit through a magnet and causes
the armature of that magnet to close danger
circuit through danger magnet ¢* of signal
356 A.  When this danger circuit is thus closed
danger magnet a* of signal A shifts signal A
back to danger. That signal cannot he
shifted to safety by a following train energiz-

- ing safety magnet @, until the circuit through
40 the danger magnet at is broken by the
energization of the releasing magnet D? of

- A through the subsequent closure of B* at A’
a8 _hereinafter stated. The lower switch
point of B* of A’ is connected through the eoil

45 of D? of A with &, and the upper switch
point of B* of A’ is connected with G so that
when switch B¢ of A’ is closed magnet D? of

‘A is energized. This circuit, ‘through danger
magnet ¢* of signal A, Fig. 1, is through
50 battery G*, wire G’ to wire connecting ceil
of a* with &, coil of af, wire leading to the

* switch whose moving member ig the armature
of magnet D” of signal A, wire connecting
that armature to the wire just above wire G,

.85 in Fig. 1, which is.a wire connecting the like:

. terminals of the coils of magnets g 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 terminsal of BS

60. connects with wire G, whieh is gdaad until a |
~ train from left to right has entered the 8ec~

© tion and connected right bound wire G with

battety G2; that is so ong as any train fram.

right to left has control of thé section by
65 connecting its left bound wire G* with battery

left next closes track’

No. 671,032, dated.

879,494

(% 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 A7, . ' :

The circuit completed by closing B? of A’
13 by wire leading from the movable meémber
of B° to wire G, and by wire leading through
magnet @ from the stationary member of B
to wire G, for wires &’ and G* are -then in
electrical connection with battery G* by
reason of f* bridging fingers 1, as already
explained. The circuits of the danger mag- ¢,
nets ¢ are closed by the track switches B,
which when closad complete each s local
cireuit through & magnet and ‘¢ause the ar-
matures of those magnets to close each a
circuit through' magnets o, for the wires of 25
these danger circuit§ through magnets gt
connect one with the wire G’ and the other
with the upper wire.not lettered but shown
in Fig. 1 as parallel with the wires G, G*and -
G’, and which is electrically the same as wire 90

1%, 80 far as its use with the danger magnets
a* of Fig. 1 is'concerned being connected with
G* asindicated at the left of Fig. 1.

The circuit through D? of signal A is not
made when a left bound train closes track 95
switch B* of signal A for the reason that one
texminal of the wire leading from the mov-
able member of B* connects with wire G
which is dead while a left bound train is in -
the block shown.in Fig. 1; but when B* of 160
signal A’ is closed a cireuit from battery G2
is completed through wire v, wire from
thi'oug%h D? of A to-stationary member of B*-
of A’ through movable ’
wire to (*, and from G* to battery G? as al-
ready explained. The armature between the
magnet D* and the magne: in the local cir-
cuit of B’ remains inert and must be moved

75

member of B, by
105

‘back by relieving magnet D2 in order to

break the circuit through danger magnet ¢ 11q.
This left bound train next closes track switch
B’ of signal A/, and thereby energizes danger

‘magnet @' of signal A', a3 before described

with réference to danger magnet a* of signal
A. This left bound train next closes track 115+
switeh BY, of signal A’; and completes a cir-
cuit through relieving magnet D, of signal
A, causing magnet D* of signal A to attract

‘its armature and break the circuit of danger
magnet a* of signal A, which allows a follow-

) : 120
ing left bound train to shift signal A from

danger to safety; for the magnets ¢ and. gt
of each signal, are so- connected that s cur-
rent through one of them will be idle, if there’
then be a current through the other; as will 125

-be’clear on reference to my Patent, No.

-671,032, dated April 2, 1901,

. The circuit through relievirlg.magnet D2 of

| signal A is from battery G, wire G, wire con-

necting G to coil of D? of signal A, wire con- 39
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g that ool with switeh B, wire con-
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th wire (¥, wire connecting wire

", bridge fvand upper f7 back to
first feit hound train nex
witeh B of signal A but idly,

2 tarmainal of switeh B goes to wive {1,

ac ag before explained. This
3 P £n 1 L %9
b closes track switch B

rxpletes o circuit through
1)° of danger magnet g of

ig signal A’ under control

in Is now nearing the turnout on

seribed; that is
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before.  This first lefs
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rom-k by magnet D,

e loft of this section. The circuit through
4e relieving magnet D of danger magnet af
of signal A', is much the same as just de-

G, wire
sl A

phs

% and bas
4 bound train
" at the left of
bandfrand
I disk
sten.

cnits

o
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pound

suited the an
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et & and ¥,
& 1o longer held
% 13 held away
talien arthature of magnet 1Y,

ntering the section shown in Fig.
eft first moves digk
train entering from the right first

J* one step,

2
‘ome step. In short the detailed

ror right to left over the section

I, applies, mutatis mutondis,

&in running over the gection shown in

Fig. 1, signal A, track switck B, opera-
to shift signal A from danger to safety
v by trains from right to left, and track
erative to shift signal A from

ty only by trains from left to
one feature of my inveition, -

and this is also true of signal A’ and its track
switches B and B, one at one sids the other

at the otherside of signal A’; and this feature
may be regarded as the unit of my invention;
for these signals might return to danger by »4
gravity., These two unmits in combination
embody my invention in its best form. It
will now be plain alsé that a train from right
to left must move disk fin g direction to close
one switch and open the other and hext move
disk fin & direction to open one and close the
other, and cannot move disk S at all; while a
train running from left to right must move
disk 2 in & direction to close one and open the
other anc next movedisk f* in’ a direction tc g
.open ong and close ‘the other, and eannot
move disk fat all. This spparatus, so far s

it is in effect a signal which indicates not only

-
o .

the presence of a train, but also in which
direction that treinis ranning, forms the sub-
ject of my Patent 695845, dated March 18,
1902, '

o
o

that the engineer shall pay

ignels; and inorder to apply So
such a nianner thal even
ines on 4 single track whether
in_opposite directions or one following an-
t meet, T use as that blocking,

1e well known safety stop, which #5
avtomaticnily applies the
armn of derailing apparatus
v gach train in shifting
zar 1o safety renders

applinnce t
when at d

0pe v the means by which the 1g¢
signialy ery 1n its rear and froni chn
be shifted from dax safety; but also the
: nd signel in its rear
1t oan :
105
310

2 in which A A’ and A? are blocking sppli-
ances which cannot be passed when at dan- .
ger.  Aleft bound train with the right of way 115
nearing signal A (Fig. 2°) short circuits trac
battery d, and thereby cuts off current from
magnet 17, when its armature dropsand tekes

its place in readiness to complete o circuit -
through magnet ¥ by wire G* and main bei- Yoo
tery G As the left bound ¢rain runs on
townrd signal A it short eireunits track battery

&' and cuts off current from magnet I’ whese
armaturs drops and allows the symutire of _
D to complete the eircuit through magnet F 125
of disk /. This circuit through magnet F of
disk fis the disk operating circuit for left
bound entering trains and is traced asfollows:
from &' through wire G* to ¥, wire 18 o

J% of di6Ky* 72, wire 19 to buttery G?; wire 139



- wire 23; wire 19; battery GY;

10

.16

20

25

30

35

490

%

20; wire. G’ and wire 21 to k. When ener-"
gized, magnet F rotates disk f one step, and

thereby causes % to connect points 7’ ’
which connects left bound wire G with the
plus wire G’ of the main battery G, through
the following circuit:—from left bound wire
G through wire' 22 to lower S’y ' upper £7;
and wire 20 to
plus wire &/.  This connection so far con-
pletes all the left bound safety cireuits that

they are ready for cperation when fully com-

pleted by the passage of the left bound trains.

it will be seen that the armatures of mag-
nets D and I, Fig. 2, are so connected that
neither armature can fully fall until both
magnets are short circuited, and that k and
k" are not in contact until both D and D’ are
short circuited. ,

The movement of disk f 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 f'* of
disk 7. This circuit through which right
bound entering trains operate disk 7* is con-
trolled by the magnets D D’ of Fig. 2* and
is traced as follows:—from %’ of Fig. 2 via
wire G* to F of disk f*; wire 24; contacts m
and f’ (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 to prepare the signal operating cir-
cuits for operation by the right bound trains
as the latter traverse the section by connect-
ting wire G* with plus wire G’ through wire
26; contacts f* f* (when connected by f*;
wire 16; battery G* and wire 20 to plus wire
G’. . This connection so far completes all the
right bound signal operating. circuits that

* they are ready for operation when fully com-

80

5

5

60

6

o>

pleted by the passage of the right bound
train.  But of ceurse no entering right bound
train can control its disk operating circuit,

‘after disk £ has been moved by the presence
~of a left bound train near signal A, because

of the break at ¥/ /*, and the left bound train
is 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* £ in the left bound trains disk
operating circuit.

-1t will now be plain that head on collisions
are imposible Witﬁ a block system embodying
my new principle; for even in the almost im-
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 ¥ of the right bound train
the only resnlt will be that neither train can
complete its preparations for traveling over

379,404

the section and both will be blocked; and in
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 &s neither

disk-was moved one full step, one of them
will return to its normal position (that shown

in Fig: 2°) as soon as the train controllin%1 it
er

hasbacked far enough; and the return ofeit,

disk to its normal position will give safety
to the other train; for the disk for f2 of the
train 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 osition;
and its safety circuit will be completed, as
described below, through the safety magnet
a of its signal, which will shift its signal to

safety. The left bound safety circuits are:

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

| net a, and wire 2, to the track wire H, and

i)

80

85.

from 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 ¢ of A, shown in Fig. 2, but connect
wires G’ and G®.  The track wire is the usual
track wire kept unbroken by relays ¢’ ¢2, ete.
and track batteries d* & etc. so long 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 - descriFtion, for
this is and has long been a.matter amiliar to
all skilled in the art. o
When the left bound entering train has
completed its disk operating circuit through
magnet F, by short circuiting the track bat-
teries d d' 1t completes its safety circuit

100

105

through safety magnet a of signal A; for .

when said batteries d ¢’ are short circuited

the armature of the line relay ¢ is dropped, -

.and wire 3 (Fig. 2b) is connested to line H

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

As soon as the left bound train has short
circuited track battery d* relay e drops its
armature and the circuit through magnet 5
isbroken. This circuit whichremains 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,

116

120

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

magnet j* 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 circuit of magnet # 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 & through wire 1, magnet of, wire
7,. armature of megoet 7 and wite 8 to wirs
G; and as long ss thai circuit remains com-
plate & following train cannot shift signal A
5 from danger to safety; forevenits following
train should get to A before the preceding left
bound train has passed A’, and coraplete its
safety circuit (through magnet a of sighal A)
that. magest could not overcome the danger
magnet of, while ity civenit G, I, a*, 7, 8 and
G, was ynbroken; and signal A would remain
at danger, and the following train would be
stopped either by sigral A, or else by ibs engi-
) * he saw the semaphore, or other visi-
ol forming part of signal A, and
that visible signal. ’
L A%, when 'used as shown in Fig. 2
ally ot safety and the left bound frain
sing 1t and batiery d° restores the
c bhirough track wire H, wires 4, 5 and 6
net 7', and the lifting of the armature
't 7" bresks the circuit through
magnet a* of signal A, but of course,
that signal at danger, although a fol-
in having the right of way can
ety and pess it as before de-
§ Lie left bound train passes A/,
of ifig. 9% 1t sets that signal to danger by
breaking the circuit through magnet §' of
signal 4/, whose armature falls and makes
the circuit through magnet a¢* of signal A’
and signal A’ remains at danger until the
train has passed signal A%
The circuit of magnet {7 at A’ is traced as
s—from said magnet i’ by wire 27 to
fi at a point between relays ¢ and ¢';
b0 wive 28 at A?; wire 29; a magnet
res 2 and 15 to relay §° Tig. 2; 12
and back
25 soon g the left bound

>

=

Wire 12

ot 7 at
rain has

1
& the cireuit made up of wires
n

d magnet 7' of signal A is closed
7" attracts its armature, and

> civeuit through danger magnet af
o \, thereby giving right of way to s
following train approaching signa} A and
also’when cireuit H, 4, 5and 6 tirough mag-
net ' of signal A is thus restored a circuit
through magnet' 72, Fig. 2°, is completed
through  wires H, 6 and 9 and energizing
magnet §* givesiright of 'way to a left bound
train which has one danger signal to pass
before it can travel ever the seéction of track
between signal A and that preceding danger
signal. Thus while & left bound train which
a5 passed signal A is traveling toward A’ it
s protected from following trains by signal
A, and also by the dangsr signal next in rear
of A; hut sfter it has got under protection of
A’ and while traveling up to and past A%it is
rotected from following trains by A’ slone.
As the left bonnd train is sbout to ‘pass
signal A’, Fig. 2% it short circuits battery &
and opens reia’y ¢’ and thereby breaks a cix

signal A® first demagnetizes “out”

{ back one

E

taining a battery and magnet * (Fig. 2) and
wire 11 back to wire H at relay ¢ on the
right of Fig. 2*. On the breaking of this
cireait the armature of magnet §* drops and
breaks the cirerit from one pole of battery d,
¥ig. 2, to upper rail, from the upper rail o
magnet 7°, thence. to armature of {°, thence
by wires 12 and 13 to armature of 7, thence
to the lower rail by wire 14 and through the
lower rail back to battery d. When this cir-
cuit through raagnet 1, is thus broken mag-
neb f° drops its armature and thereby bresks
the cirenit of which the armature of magnet
7, is & part, and thereby prevents an oppos-
ing or right hound train from pessing signal
A’ because the wires comnecting with the
armature of magnet 7 are part of the eireunit
of safety maguet @ of A% which therefore can-
nob be energized to shift signal A® to safety
while its circuit is open at 7. But if an op-
vosing or right bound train should have
passec signal A%, Fig. 2, before the left bound
frain opens relay ¢ and breaks the citeuit
through magnet 7* (namely the cireuit H, 10
snd 131, Figs. 2 and 22) the op;posing right -
bound train will short cireuit. battery d of
Fig. 2 and demagnetize magnets §° and j°
whose armature will drop, and the dropping
of the armature-of magnet §° wili break the
cireuit of magnet j* of signal A’, and through
the fall of the armature of magneét §' shift A’
to danger, so that the left bound train, then
between A, Fig. 2° and A’  Fig. 22, cannot
pass A’. DMoreover when the armature.of
magnet §° drops it simultaneously breaks a
cirenit of which the armature of 1 is a part,
and which must be restored before n leff
bound train can shift signal A% Fig. 2%, to

fefy. 'This cirenit is made up of wire 15
of Figs. 2 and 2°, switch 16 wire 17, coils of
magnet ¢ of signal A? (Fig. 2°) and wire 1 to
wire (&; and on the other side of j® wire 12 of
Higs. 2 and 2 to wire G; wires G and
being connected through disk f as above de-
scribed. ' -

When the siding or turn out X is electric-
ally clear of the main line as shown in Fig.
2° & train on'that turn out cannot short cir-
ciit battery d, and is precisely as if it wers
ncet present, but after: the left bound 4rain -
has shifted A? of Fig. 2° to safety and passed
that signal and shifted it back fo danger, as
already fully described with regard to signal
A of Fig. 2° it will if it Tuns. over the main
line past turn out X, Fig. 2, short eircuit
battery d, and drop -armature of §* and 7,
and A’ of Tig. 2° will remain at danger uniil
the lef hound train has pessed signal AS of
Fig. 2. The left bound train after passing

s magnet
13, and next “in’’ magnet D of Fig. 2¢, (ze=
versing its operation on entering the sectica
shown in Fig. 2°) and thereby moves disk f
step. This operation of magnets .

ouit made up-of track wire H, wire 10, con- | I, D in the order named causes the erma- .
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ture of D" to be freed first and then when the’

armature of D falls, #* contacts with » and

closes a circuit through magnet F of disk ¢
which effects the return of disk J and this

circuit is traced as follows:—from contact,
k* by wire 31 to magnet ¥ and thence by

wire 18, contacts 1% and f*, wire 19, battery
, ) 3 ) R

10

i5

G?, wire 20, wire G’ and wire 25 to k. - This
circuit is the disk: operating circuit for out-
going feft bound trains. The disk o perating
cireut for out going right bound trains is as
follows:—from #? of Fig. ¢, by wire 32 {o
magnet I of disks f%;. wire 24 contacts i,
S (when together) wires 23 and 19, battery
G* and wires 20, G’ and 21 to contact k. If
no following train enter the section before

" the left bound train counts out by moving

20

26

30
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_ brin%

disk f back one step, as just described, then
all the conditions will be as shown in Figs. 2,
2% and 2°; hut if a following train has entered
the section hefore the first left bound train
has left it will move disk f'a second step, and
disk f will not be brought back to its normal
position until the second train has coynted
out, and so as to any number of left hyund
trains. . This enables any desired number of
trains to run in one direction on a section
before an opposing train can enter that sec-
tion; that is if two, three, four or more trains
enter a section successively on the right,
disk £ will be moved two, three, four or more
steps in one direction, -and each of these
trains ‘must leave that section in order to
disk f" back to a position which will
enab :

What has been said as to left bound trains

is applicable to right bound trains, mutatis

- mutendis, as will be obvious.
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: that each

It will now be clear that in this mode of
applying my new principle, there is, ander
aﬁ circumstances at least one dan er signal
between any train running on_the single
track, and any other train running on that
track, whether opposing or following; and
of these danger signals operates
both as a head hlocking appliance and g
rear blocking appliance, and both directions;
but while this mode of applying my new
principle affords -absolute protection {rom
collision, whether head on,.or rear end, and
also absolute protection fora train on-a
siding, and also against accidents from open
switches, yet this protection’depends upon

" the proper working of the mechanieal, fluid,

66
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“tion as it forms

gl

or electrical means used for Inter-connecting
the danger signals; ‘and this form of my sys-
tem is open to the objection that it is not
wholly safe to rely dn such means, no matter
how well designed and constructed. ,

The step by step apparatus indicatid by
the disks f and s>

Patent No. 695,648, dated March 18, 1902.-
-The apparatus by means of which a train
pn entering the section shown in F ig. 2 de-

-are run in both

Ing train to a train

e an opposing train to get a clear signal. .
‘battery G2 of Fig. 2v.

ing one terminal~of the coils:

»2Y on the

: byoken by the movement of either £,
seed no detsiled deserip- 4
the subject matter of my |

879,494

- magnetizes magnet D before it demagnetizes

magnet I; and demagnetizes D’ hefore D

on z?le‘aving the section, and thereby ener-
gizes magnet F on entering and magnet F’
on leaving, needs no detailed description as
it forms the subiect matter of my Patent ‘
No. 695,649, dated March 18, 1902, More-
over, my invention which forms the subject
matter of this application has no relation to
details of construction or any particular ap-
paratus; but relates wholly to my new system
of train protection, as above explained.
While I have described my new
applied to a single track over which traing
(Tirections, it will be obvious
that it is applicable to' grade crossings, as
lustrated in Fig. 3, for a train-runnmg in
either direction over either of two tracks
which cross each other at grade is an oppos-
running on the other
track. - In this example of my system when
one train is ready to shift jtg signal from
danger to safety, in order tha it may run
over the crossing it makes inoperative the
means by which opposing trains can shift
their respective signals from danger to
safety. For example, as & train proaches
from the east in Fig. 3'it closes at & ' & cir-

75

system as -

85

90

cuit from battery Gb through magnet F just -

as a circuit' from battery G* is elosed at % '
through magnet F of Fig. 2* and for the
same purpose, namely, to move disk J* one
step and .connect wires G* and G5 through
battery G® of Fig. 3, as disk fis moved one
step and wires G/ and G connecied through
This eircuit closed at
k %' at the east of Fig. 3 is through the
switches s of disks 1%, 7 and J% and is as
follows: from % by plus wire to battery GP,
from G® to and through switch ¢ of 1 thence
to and through switch s of 7, thence to and
through switch s of £3, thence through mag-
net I' back to %.” When disk S is thus
moved one step its switch Jf* is closed and
this makes a partially conipleted circuit from .
battery G®. through switch J® of disk f3, by
which the plus wire of battery G® and wire G*
are connected; and wire G° is the left bound
wire for all trains entering on the east and
running from right' to left in Fig. 3; that is
signal A® can he shifted to safety by connect-
of its safety
magnet ¢ with-wire G* and the other termina)l
with wire G° .as already explained with.
regard to safety magnet a of signal. A and

lus wire G
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and left bound wire G3, of Fig. 2». -

The main difference between F igs..2, 2% and .

(6ne hand and Fig. 3 on the other is
that the circuit of magnet ¥ of diskf* is
7 or
J%  'The like circuit for the like m&gneé of
disk y¢ is broken by the movement of I
or 1% the like circuit for-magnet of /7 broken
by /%, 0 or f%;

it will now:'be plain thet & tram entering at-

and forf® by f°, f*or f7; and - |
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the east cannot connect its plus wire o nd
through battyry Ge L.nloss thers be ne irs
on the crossing; mor can a
the north connect its plus wire and G’ through
battery G® unless there be no train on the
crossing; nor can a tram entering at the
west, connect its plus wire and G hxough Gv
uniess there be no train on the crossing; nor

- can a train entering at the south connect its

10

[
(¥

30

W
L4413

<t
o

(=13
o

23
=]

65

plus wire and G® through G® unless there be
1o train on the crossing.

In the form shown in Fig. 4 an e st bound
train when it enters the first i nat ﬂ 1ted section
at the west short circuits the first track bat-
tery at the west and causes D¢ t the west to
drop its armature which moves out against a
sto ﬂ‘(*lbe bringing a cunfac‘u :- ts 07m T

end into the path of ¢ coz‘ a0t on
side of the armature of 1%, Thise
train next short circuits the seeond t

battery at the west, ceusing the arr mcur 6 of
Dito dr rop, and its cmluac’r to sngage the con-
tact on the armature of 14 ’T“m separates

conbacts = @’ at the west, but (‘“‘“NPLQ a
safety circuit through the contacts thus
brought into engagement, which safety cir-

cuit 1s from the contact carried by armature
of D° to #' 'of west, thence by wire t¢ 2’ .of
south, but &’ and x of south are then bridged,
so that the rest of the safety cireuit is frorm
& of SOLth to o’ of east, acrossz’ @ of east, by
wire from 2 of east to and across 'z
by wirefromzof northdirecttothe b
signial A to safety magnd. a and fo the
tact carri erl b" the armature of Dt That is
when the armaturesof D¢ DPmove "wvm fe
the cireuit throngh the safety magnet for the
aast bou d train and bxeak the safety cireuit
at 2 ' at the west for all opposing traing; for
the armature of the track ma wgnet 1 west
inust be attracted by that magnet in order
that north or east or south bound trains m 18y
get a right of waly; and the armature of sec-
mld track n‘a,onet north must he attracted
by that macmt in order that west or east or
south may get a right of way, and so on as
will be clesr. But if the armature of the
north, east end south track magnets be under
conirol of those magnets, that is, if the east
bound train has the right of way, it will com-
plete its safetly circuit throughlts safety mag-
net %, and shiff signal A% from danger to
safety. -
bound train leaves the first insulated section
west, magnet D*isreénergized and when mag-
nét Ds has been thus reenerm/pd the main
safety circuit of signal A% js broken. A the
east bound train passes signal A%, then at
safety, it closes frack switch BY of AYand
completes » ocalqaxwer eirouit thrcuOh dan-
ger magnet g of swnal A and shifts A0
back to danger; but as D < VeSL is not re-
energized until the rear of the east bound

mCuO" 11,

D

train'leaves the second insulated sectionwest,

the main safety circuit common to west

But when the rear of Jms cast’

truin er‘tc:'mg zﬁ, 11

3 ;'for it is through those msagnet
that west bound trains with rﬁbt o
‘send a current thyd whmawmf cr” £

A m order to ~}\31m1wm --“’ to qmetv.

local safety wircuit ('fmpictu! by magnets
I D% at west when ape 31 ‘r_v west bound
tramsis a xom v’,i’f'(}‘u‘ from by u vol A% o 75

118 of u., throvgh
act carried by

contact klwl"lu. i)_;, BTN
that contact and the co
armanu"e of T tnenﬂﬂ.
backto 'mtterv;
@' of A can be closed « nly m
ma\mew D2 ﬁrat and I¥ sec *nd W‘L
1‘0 uono m sash s)ound but is dene

JL)

4

uimtml co dq ¢

tv 01rcut
At

..L
06 1 safs
9

LA

magpet ¢ of sxg nal
safety.

~ As the rear of the en:
the second insulated section ‘ﬁ'i‘SZ ils
enters the corresponding secticn e:
thereby not cnly causes magnet I gi
attract its armature and close z o
but also causes D of east to dron
uu‘e and open @ & of east, so *hat
uouh-; traim is fully protected ¥
{ east, when switch z &'
ths east .bound Cm
A it completes » 101':“
wh a® of A% (ke that trae

'A“') v“‘wq shifts AT &
rear of the east bor
ated sections i :
magnets D° und ;ﬁ
sash, hus restoring the sys

T, As
leaves the insu
energizes the
switeh z 2 &
normai

it will be plain without further desc
tion how w north or a south or 2 we L b
fﬂ'i\h- get the right of way, and p
from opposing trains. 1t will zﬁs
that four oabtemw for onamtmg T
a'® and ¢*° of the £ four mgnai AreAr !, A
AR are shown simply to make the d :
Fig. 4 more ymmetucal and more 9%:1 7
understood, for it will he obvious ta all
skllled persons thet one will suffice, bm be-

ng & mere matier of wiring.

Qv‘"hat I elaim as my invention is:

1. In a block bystﬁm a blocking spplisnce; 1o

4¢;~
‘=

1]
1
1%

‘automatic means for shifting that bloclung

appliance to safety on the appreach of a
train vunmnc in one mrectmn automatlﬂ
means for hmma that blocking anpuance to
s&wﬂ' on 'the ay \ploash of & frain running in
uhC opposed direction; and awtomatic mePns

or ;h;ftmo that blocking appliance back ¢
aancer as @ train passes i erther d}“ecmon

2. Ina }uoch system, 2 blocking appliance;
two safety cireuits for shifting it from duﬂ ger
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to safety., one automatically operated by a

train approaching .fro

m one direction, the

other automatically operated by a train ap-

proaching from the op
5 ger circuit automatics,
. passing in either dire

osite direction ; a dan-
ly operated by a train
ction; and means by

which the first train to enter the block auto-

* matically makes its own safety circuit, and

| also inhibits the makin
I circuit by a train in the

g of the other safety
opposed direction.

] BENTON C. ROWELL.

© Witnesses:
Dorr E. Frrr,

; Lotfis A. pe Berarp.



