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UNITED STATES 
BENTON C. ROWELL, OF CHICAGO, LLIN OiS, 

...'... ii...g6 AENT OFRC 

COMPANY, OF PORTLAND, MAINE, A CORPORATION OF MAINE. 
ERAN B.C.E.C.2s. 8'CR, &ALW.A.S.S. 

No. 879,494. S. p3cification of .2i;ters fatent. ?ster.33d Feb. 18, 2. 
Application filed Eshruary 3. i339, Serial Rio, 705,535, 

To all whom it may concern. 
Be it known that I, BENTON C. Row E.Y., 

of Chicago, in the county of Cook and State 
of Illinois, have invented a new and usef g! 

5 System of Train Protection for Railways, of 
which the following is a specification, refer 
ence being had to the accompanying draw 
ings, in which 
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vise a 

Figure 1 is a diagrain illustrating the 
simplest form of my system; Figs. 2, 2" and 
2 are a diagram illustrating the preferred 
form of my system, this diagram being co 
tinued from sheet to sheet, in order to clearly 
show its working; Fig. 3 is a diagram illus 
trating the application of my systein at a 
grade crossing; Fig. 4 is a diagrain illustrat 
ing a simpler form, of the application of ny 
system to a grade col'ssing. 
My system is designed to make it impos 

sible for one railway train to come into con 
tact with another, and while many systems 
have heretofore been devised intended iG 
corrish that result, I am the first to de block system comprising two or more 

signals, automatic appliances for shifting 
each to safety, and means connecting the 
automatic safety shifting appliance, such 
that when a train in the proper direction con 
trols one of thern, no other train can (p 
ate any conflicting or opposilig signals. By 
'signais’ I mean blocking appliances which 
either warn the engineer to stop the train, or 
which automatically stop the train, includ 
ing audible and visible signals, as well as ap 
aratuses which automaticaily apply the 
E. or derail the train. 

Fig. 1 is a diagram of a system embody 
ing my new principle, which will now ex 
plain more fully, together with tie best 
mode which I have contemplated applying 
that principle, for although have contem 
plated mechanical ineans, and compressed 
air means, yet electrical means are much 
simpler and in other respects preferaisle. 
The blocking appliances A and A. are at 
danger except when shifted to safety by a 
train about to pass one of thein, and the 
means by which a train with the right of way 
nearing signal A, shifts signal. A from danger 
to safety in order that it may pass, and back 
to danger in passing, also operates auto 

s: to make it impossible for a too closely following train to shift that signal 
from danger, to safety; and also to make it, 
impossible for an opposing train to shift 

. . . .i./3. 

SSIGNO RTO ROWELL POTTER, SAFETY SOP 

signal A' from danger it safety. ... train 
running iew 
isii short circiit battery !e 3riature 
of i3agne: ) i.e. corn f - 
plete ille c 8 
i and in Ye 
The circuit, of battle 

the wires from the pole: 
by the wires 
imagnet , ; ; 5. 

w a train extends is is 
near battery d, the current of that y 
tiows mainly through the wheels aid axies, 
aid the current, through the coii of magnet, 

becogaes so simall that the at nature of 6 
magnét, (irops, and ic jakes contact: '...ith 
k. The circuit through magnet; F is gori 
pleted from battery G throug: wire is, 
through the wire from G to i, through he 
wire from k' to the coil of F, through coil of 75 
F and the wire from that coil to f and 
through the wire from i to hat 
This notion of disk if one ste, 
energizing inagnet F, causes 
f to bridge the fingers f', S 84: 
strip if clear of its finger f. 

€onnecting fingers if partially city 
the safety circuit, for trails runni 
right to left, over the sectics at traig 
in Fig. , and disconnecting strif its 85 
finger f' breaks the circuit. of magnet F of 
disk if which circuit inciudes ik to the left, 
of Fig. 1, and controlled by trains running 
from left to right. One of these safety cir 
cuits which is partially compieted by ion- st: 
necting fingers f is from bittery G, through 
the wire to upper f', through f to lower f' 
and through wire from lower f to wire (3°, 
along G to wire leading to switch B, and by 
switch B by wire to coil of magnet.a, through 95 
hat, coil by wire to wire G', and a : 
battery G"; and all the others can r 
traced from this one as an exampie. T 
circuit of magnet F of disk fisfroin atter 
G viaff' to F and from F to k'at the left, Joo 
of Fig.j and thence (when kic' at the left, sire 
closed) through wire connecting k viii. 3' 
ack to G'. This train next short circuits 

battery d, and causes imagnet D’ ig drop its 
armature, but as that armature fails or the i85 
amature of magnet D, the switchi'i is not 
glosed; moreover closing lik would be idle 
if made while k'i is closed for the rea: i. 
closing k' k energizes magnet F of disk faii 
thereby opens switch if f of disk f, aid ii o 

ids signal & from the right , 
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breaks the circuit at f f which should be G", no train entering the section from left closed at k" k in order to energize magnet F" 
of disk f". This circuit is through switch 
k k, by wire connecting lic with G', by G' 
through battery G, from G through switch 
f'f'' (when closed) by wire from f. through 
the coil of magnet F of disk f', and by wire 
from that coil back to switch k.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 G since, the 
connection betweenff cannot be completed 
while any train running from right to left 
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 con 
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 a, one example of which is de 

25 scribed in my Patent No. 671,032, dated 
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 

35 

local circuit through a magnet and causes 
the armature of that magnet to close danger 
circuit through danger magnet at of signal 
A. When this danger circuit is thus closed 
danger magnet a' of signal A shifts signal A 
back to danger. That signal cannot be 
shifted to safety by a following train energiz 
ing safety magneta, until the circuit through 

40 the danger magnet g is broken by the 
energization of the releasing magnet ID" of 
A through the subsequent closure of B' at A 

45 

50 

as hereinafter stated. The lower switch 
point of B of A is connected through the coil 
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 closed magnet D of 
A is energized. This circuit through danger 
magnet a of signal A, Fig. 1, is through 
battery G, wire G' to wire connecting coil 
of a' with G', coil of a, wire leading to the 
switch whose moving member is the armature 

55 

of magnet D of signal A, wire connecting 
that armature to the wire just above wire G, 
in Fig. 1, which is a wire connecting the like 
terminals of the coils of magnets a of signal 

60. 

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 B. 
connects with wire G, which is lead until a 
traim from left to right has entered the sec 
tion and connected right bound wire G with 

65 

batte 
right to left has control of the section by 
connecting its left bound wire G with battery 

fy G; that is so long as any train from. 

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 a of 
signal A'. 
The circuit completed by closing B° of A' 

is by wire leading from the movable member 
of B to wire G8, and by wire leading through 
magnet a from the stationary member of B 
to wire G', for wires G and G' are then in 
electrical connection with battery G" by 
reason off bridging fingers f', as already 
explained. The circuits of the danger mag 
nets at are closed by the track switches 37, 
which when closed complete each a local 
circuit through a magnet and cause the ar 
matures of those magnets to close each a 
circuit through magnets a, for the wires of 
these danger circuits through magnets a 
connect one with the wire G' and the other 
with the upper wire. not lettered but shown 
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in Fig.1 as parallel with the wires G, G and 
G', and which is electrically the same as wire 
G", so far as its use with the danger magnets 
a' of Fig. 1 is concerned being connected with 
G” as indicated at the left of Fig. 1. 
The 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 
terminal of the wire leading from the mov 
able member of B connects with wire G 

90 

95 

which is dead while a left bound train is in 
the block shown in Fig. 1; but when B of 
signal A' is closed a circuit from battery G° 
is completed through wire G', wire from G' 
through D* of A to stationary member of B. 
of A through movable member of B, by 
wire to G, and from G' to battery G as al 
ready explained. The armature between the 
magnet D* and the magne, in the local cir 

GO 

cuit of B' remains inert and must be moved 
back by relieving magnet D, in order to 
break the circuit through danger magnet a'. 
This left bound train next closes track switch B' of signal A', and thereby energizes danger 
magnet a' of signal A', as before described 
with reference to danger magnet a' of signal 
A. This left bound train next closes track 
switch B, 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 
imagnet a of signal A, which allows a follow 
ing left bound train to shift signal A from 
danger to safety; for the magnets. a. and a 
of each signal, are so connected that a cur 
rent through one of them will be idle, if there 
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 Ais from battery G, wire G', wire con 
necting G' to coil of D of signal A, wire con 
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& coil with switcis B, wire con 

i:pletes a circuit through 
- * of danger magnet a' of 
iai A, titas leaving signal A' under centrol 
the following ieft. bound train, as the first 
bouad train is now nearing the turnout on 
eft of this section. The circuit through 

he relieving ragneti) of danger magnet a 
of signal A' is much the same as iust, de 
stribed; that is from battery G, wire G', wire 
gon:heating G" witi coil of D of signal A', 
wire co: acting that coil with sittite: B', 

rting 3° with G° and back to i)at 
before. This first, left, bound train. 

E. circuits battery d' at the left of 
thereby connects i and k and 

in imagist. F of disk 
'ye back. Ole step. 

step of disk if returns 
}sition shown in: Fig. i., ii 

bg 3.3 other left bound train tier, on 
ction; but is a second left, bound 
has intered ti. 

iig nig: 

s uv. 

sy 
A. 

to wie 'c 
coilecing it 

At vire donecting 

y ( & & tie is:ii. 
ereby connett, it 
sing: . circuited 

i8 fiery dissiort circuited the arria 
e of imagnet D cannot connect, k arid k", 

for although that ari nature is no longer held 
away from k by magnet D, it is heid away 

hireil ic by the faien artinature of magnet '. 
is train entering the section shown in Fig. 
from the left first moves disk if one step, 

just as the train entering from the right, first 
isk fone step. In short the detailed 

siready given as to a train run 
iron right to left, over the section 

- 

23:ng 
shown in Fig. 1, applies, mutatis mistandis, 

: 2 from left to right. 
F. Figi, signal A, track switch B, opera 
} to shift signal A. from danger to safety 

oily by trains from right to left, and track 
switch B, operative to shift signal A. from 
danger to safety only by trains from left to 

85 right, embody one feature of my invention, 

to 8 train running over the section shown in 

t 

section and turned disk 

|fs of diskiff; wire 19 to battery G; wire 30 

and this is also true of sigia A' and its track 
switches 3 and B, one at one side the other 
at the other side of signal A'; and this feature 
may be regarded as the unit of my invention; 
for these signals might return to danger by 
gravity. These two units in combination 
enabody my invention in its best form. It 
will now ie plain also that a train from right 
to left must move disk fin a direction to close 
one switch and open the other and next move 
disk fin a direction to open one and close the 
other, and cannet move disk fat all; while a 
train running from left to right must move 
disk fin a direction to close one and open the 
other and next move disk fin a direction to 

. open one and close the other, and cannot 
move disk fat aii. This apparatus, so far as 
it is in effect a signal which indicates not only 
the presence of a train, but also in which 
direction that train is running, forms the sub 
ject of any Patent 695649, dated March 18, 
9 32. 
This siraplest iode of applying my new 

principle requires hat the engineer shall pay 
regard to the signals; and in order to apply 
my principle in such a Yianner ths even 
runaway &ngines on a single track whether 
in opposite directions or one following an 
other cannot meet, i use as that blocking. 
appliance the well known safety stop, which 
when at danger automatically applies the 

- - - s and resis by Yi each train in shifting 
such a signal iron danger to safety renders 
loyers:3% 
sigials illnediately in its rear and front can 
be shiftei from danger to safety; but also the 
33.33 shich tha second signel in its rear 

sing frcat can be so sihifted, the vital point 
a hat is . iv. 3SWS We en two opposing trains, and 

This mode of applying my new principle is 
fully shown in the diagram Figs. 2, 2 and 
2b in which A A' and A are blocking sppli 
ances which cannot be passed when at dan 
ger. A left, bound train with the right of wa 
nearing signal A (Fig. 2) short circuits trac 
battery d, and thereby cuts of current from 
magnet), when its armature drops and takes 
its place in readiness to complete a circuit, 
through magnet F by wire G and Taain bat 
tery G. As the left bound train runs on 
toward signal Ait short circuits tragic battery 
d" and cuts off current from magnet, C' whose 
armature drops and allows the signature of 
D to complete the circuit, through magnet F 
of disk.f. This circuit through magnet F of 
disk if is the disk operating circuit for left 
bound entering trains and is traced as follows: 
from k through wire G' to F, wire 18 to 

brakes, or some firm of déFailing apparatus 

not only the eans by which the 

beizig fiat one daiger signai at least must 
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20; wire. G' and wire 21 to k. When ener- the section and both will be blocked; and in 
- one step, and 
thereby causes f' to connect points if f', 
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 f", f": upper f'; 
wire 23; wire 19; battery. G*; and wire 20 to 

10 
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20 
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plus wire G'. This connection so far com 
petes all the left bound safety circuits that 
-they are ready for operation when fully com 
pleted by the passage of the left bound trains. 

ii, will be seen that the armatures of mag 
nets D and D, Fig. 2, are so connected that 
neither armature can fully fall until both 
imagnets 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 f' and f of 
disk f. This circuit through which right 
bound entering trains operate disk f is con 
trolled by the magnets D D of Fig. 2 and 
is traced as follows:--from k' of Fig. 2 via 
wire G to F of disk f, wire 24; contacts fi 
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 19; 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 
pleted by the passage of the right bound 
train. But of course 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 

50 
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of the break at ff, and the left bound train 
is thus secure against head on collision as 
soon as it has made preparations for shifting 
signal. A to safety; and the left bound train 
cannot 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. 

It will now be plain that head on collisions 
are imposible with 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 left 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 

that case (which will happen rarely, if ever) 
both trains (if not runaway) will back on to 
the nearest turnout, and one will thereby 
ive the other the right of way, for as neither 
isk was moved one full step, one of them 

will return to its normal position (that shown 
in Fig. 2) as soon as the train controlling it. 
has backed farenough; and the return of either 
disk to its normal position will give safety 
to the other train; for the disk for f' 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 position; 
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 

75 
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net a, and wire 2, to the track wire H, and 
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 a of A shown in Fig. 2, but connect 
wires G' and G. The track wire is the usual 
track wire kept unbroken by relays e'e', etc. 
and track batteries did etc. so long as the 
track relays are kept energized, but broken 
when these relays are demagnetized by short 
circuiting their batteries d'etc. as will be 
fully understood without description, for 
this is and has long been a matter Aliar to 
all skilled in the art. 
When the left bound entering train has 

completed its disk operating circuit through 
magnet, F, by short circuiting the track bat 
teries d dit completes its safety circuit 

90 

00 

105 through safety magnet a of signal A; for 
when said batteries d d are short circuited 
the armature of the line relaye' is dropped, 
and wire 3 (Fig. 2) is connected to line H 
and the safety circuit through a is complete. 
When this circuit is completed signal Ashifts 
from danger to safety and the left bound 
rain passes it, and in passing short circuits 
the track battery d. 
As soon as the left bound train has short 

circuited track battery drelaye drops its 
armature and the circuit through magneti' 
is broken. This circuit which remains broken 
so long as track wire H is broken by the 
running of the train from signal Ato A', and 
until the train has passed track battery dat 
signal A", is from track wire H by wire 4, 
local battery in wire 4, magneti, and from 

10 

20 

magneti" by wires 5 and 6 to the left back to 
track wire H at Relay et whose magnet is 
energized by track battery d". The result 
of breaking this circuit of magnet f is that 

25 

the armature of magnet i' drops and com 
pletes the danger circuit through danger 65 complete its preparations for traveling over magnet a' of signal A. This danger circuit is 130 
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re fron) wire G' through wire 1, magnet G', 
, arrature of magneti' and wire 8 to wire 
G; aid as long 8.S. that circuit remains coin 
plete a following train cannot shift signal A 

5. 

s 

2 5 

30 

3 5 

s: as 

: 5. 

5 5 

from danger to safety; for evenifa, following 
train should get to Abefore the preceding left 
bound train has passed A', and complete its 
safety circuit (through magnet a, of signal A) 
that magnet could not overcoine the danger 
inagaet, ti, while its circuit G', , a, 7, 8 and 
G, was uniroken; and signal A would remain 
at danger, and the following train would be 
stopped eithe:"by signal A, or eise by its engi 
y he saw the seriaaphore, or other visi. 

ial for ring part of signai A, and 
eyed that visible signal. 

A y ric y. Signal A', wheticised as shown it. 
is is ornaily at safety and the left bound train 
after passing it and battery d", restores tie 
iroi through track wire H, wires 4, 5 and f: 
in agineti, and the lifting of the armature 

agnet i' breaks the circuit through 

Fig. (2a, 
-- W 

magnet a of signal A, but of course, 
that signal at danger, although a fol 

having the right of way can 
Safety and pass it as before de 

V. s. - the left bound train passes A", 
of Fig. 2", it sets that signal to danger by 

e3, e Citi Olug illagile {} breaking th t through & of 
signal A', whose armature falls and makes 
the circuit through magnet a? of signal A' 
and signai A reintains at danger until thi 
train has passed signal A. 
The circuit of magnet i' at A' is traced as 

follows:--fron said magneti' by wire 27 to 
wire i at a point between relays e' and ef: 

wire 28 at A*; 
to relay if 

. 2 and back to magnet i at 
: 

d relay e' the circuit made up of wires 
4, 5, 6 aid magaet, i' of signal A is closed 

and magile; i' attracts its armature, and 
breaks the circuit through danger magnet, a 
gf signal A, theireby giving right of way to a 
following train approaching signai A, and 
also when circuit, , 4, 5 and 6 through mag 
net i of signal A is thus restored a circuit through magneti, Fig. 2, is completed 
through wires H, 6 and 9 and energizing 
magnet gives right of way to a left bound 
train which has one danger signal to pass 
before it can travel over the section of track 
between signal A . that preceding danger 
signal. Thus while is left bound train which 
has passed signal A is traveling toward A' it 
is protected from following trains by signal 
i., and also by the danger signal next in rear 
of A; but after it has got under protection of 
A and yiile traveling up to and past Ait is 
protected from following trains by A alone. 

soon as the left bound train has 

wire 29; a magnet, 
ig. 2; wire i2 

and i, Figs. 

taining a battery and magneti (Fig. 2) and 
wire 1 back to wire Hat, relay e on the 
right of Fig. 2". On the breaking of this 
circuit the armature of magnet drops and 
breaks the circuit from one pole of battery d, 
Fig. 2, to upper rail, from the upper rail to 
magnet i, thence. to armature of , thence 
by wires 12 and 13 to armature of it, thence 
to the lower rail by wire 14 and through the 
lower rail back to battery d. When this cir 
cuit through magneti, is thus broken mag 
ne', it drops its armature and thereby breaks 
the circuit of which the armature of magnet 
i°, is a i thereby prevents an oppos } part, and 
ing or right hujrd train from passing signal 
A, because the wires connecting with the 
armature of magneti are part of the circuit, 
of safety magnet G of A which therefore ean 
not be energized to shift signal. A to safety 
while its circuit is open at . But if an op 
posing or right bound train should have 
passed signal A, Fig. 2, before the left bound 
train opens relay e" and breaks the circuit, 
through magneti (namely the circuit H, 13 

2 and 2) the opposing right 
bound train will short circuit battery d of 
Fig. 2 and demagnetize magnets i and i' 
whose armature will drop, and the dropping 
of the amature of magneti will break the circuit of magneti' of signal A', and through 
the fall of the arnature of magneti’ shift A' 
to danger, so that the left bound train, then 
between A Fig. 2, and A', Fig. 2, cannot 
pass A. Moreover when the armature . of 
magnet "drops it simultaneously breaks a 
circuit of which the armature of is a part, 
and which must be restored before a left, 
und train can shift signal A, Fig. 2, to 

... 'ihis circuit is made up of wire i5 
Figs, 2 and 2 switch 6 wire 17, coils of 
agnet a of signai A* (Fig. 2) and wire i to 

wire G'; and on the other side of "wire 12 of 
Figs. 2 and 2', to wire G; wires G and G 
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° a train on that turn out cannot short ci 
cuit battery d, and is precisely as if it were 
not present, but after the left bound train. 
has shifted A of Fig. 2 to safety and passed 
that signal and shifted it back to danger, as 
already fully described with regard to signal 
A of Fig. 2, it will if it runs over the main 
line past turn out X, Fig. 2, short circuit 
battery d, and drop armature of i and i, 
and A of Fig.2 will remain at danger until 
the left bound train has passed signal A of 
Fig. 2. The left bound train after passing 
siglial A' first demagnetizes 'out' magne. 
D', and next 'in' magnet D of Fig. 2, (re 

As the left bound train is about to pass versing its operation on entering the section A 
Fa signal A", Fig. 2", it short circuits batteryd 

and opens relay e' and thereby breaks a cir shown in Fig. 2), and thereby moyes disk f' back one step. This operation of magnets . 
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65 guit, made up of track wire H, wire 10, con- O', D in the order named causes the arma- so 
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wire 18, contacts f and f, wire 19, b 
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ture of D' to be freed first and then when the 
armature of D falls, k" contacts with k and 
closes a circuit through magnet F of diskf 
which effects the return of disk f' and this 
circuit is traced as follows:-from contact 
k” by wire 31 to imagnet F" and thence by 

attery 
G", wire 20, wire G' and wire 25 to k. This 
circuit is the disk operating circuit for out 
going left bound trains. The disk operating 
circuit for out going right bound trains is as 
follows:--from k of Fig. 2, by wire 32 t 3. O 
magnet F of disks f; wire 24 contacts f', 
f' (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 
diskfback one step, as just described, then 
all the conditions will be as shown in Figs. 2, 
2 and 2; but if a following train has entered 
the section before the first left bound train 
has left it will move diskfa second step, and 
disk f will not be brought back to its normal 
position, until the second train has conted 
out, and so as to any number of left bfound 
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 f will be moved two, three, four or more 
steps in one direction, and each of these 
trains must leave that section in order to 
ES disk f hack to a position which will enab p 
What has been said as to left bound trains 

is applicable to right bound trains, mutatis 
mutandis, as will be obvious. 

40 
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It will now be clear that in this mode of 
ERE new principle, there is, under all circumstances at least one danger signal 
between any train running on the single 
track, and any other train running on that 
track, whether opposing or following; and 

5 that each of these danger signals operates 
both as a head blocking appliance and a 
rear blocking appliance, and both directions; but while this hode of applying my new 
principle affords absolute protection from 
collision, whether head on, or rear end, and 
also absolute protection for a train on a 
sists, and also against accidents from open switches, yet this protection depends upon 
the proper working of the mechanical, fluid, 

55 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 on such means, no matter 

I, how well designed and constructed 60 

85 

The step by step apparatus indicated by 
the disks f and f' seed no detailed descript 
tion as it forms the subject matter of my 
Patent No. 695,648, dated March 18, 1902. 
The apparatus by means of which a train 

pn entering the section shown in Fig. 2 de 

e an opposing train to get a clear signal. 

are run in both 

battery G of Fig.2b. 
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magnetizes magnet D before it demagnetizes 
and demagnetizes. D'before D magnet D'; 

O leaving the section, and thereby ener 
gizes magnet F on entering and magnet F" 
on leaving, needs no detailed description as 
it forms the subject matter of my Patent 70 
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. 
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While I have described my new system as . 
applied to a single track over which trains 

directions, it will be Qbvious that it is applicable to grade crossings, as 
illustrated in Fig. 3, for a train running in 
either direction over either of two tracks 
which cross each other at grade is an oppos 
ing train to a train running on the other 
track. In this example of my system when 
one train is ready to shift its signal from 
danger to safety, in order that 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 a train approaches 
from the east in Fig. 3 it closes k' a cir 
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cuit from battery G through magnet F just 
as a circuit from battery G is closed at k k" 
through magnet F of Fig. 2", and for the 95 
same purpose, namely, to move disk f one 
step and connect wires G and G through 
battery G of Fig. 3, as disk f is moved one 
step and wires G and G connected through 

This circuit closed at 
k k' at the east of Fig. 3 is through the 
switchess of disks f", f" and f', and is as 
follows: from k by plus wire to battery G, 
from G to and through switch s off", thence 
to and through switch s off", thence to and 
through switch s off, thence through mag 
net F back to k". When disk f is thus 
moved one step its switchf' is closed and 
this makes a partially completed circuit from. 
battery G, through switchfe of disk.f., 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 be shifted to safety by connect 
ing one terminal of the coils of its safety 
magnet a with wire G and the other terminal 
with wire G', as already explained with 
regard to safety magnet a of signal. A and 
R wire G and left bound wire 6. 
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05 

10 

115 

120 
of Fig.2b. 

he main difference between Figs. 2, 2 and . 
2 on the Öne hand and Fig. 3 on the other is 
that the circuit of magnet F of disk if is 
broken by the movement of eitherif, f, or 8. The like circuit for the like magnet of 
disk f" is broken by the movement off, if 
orf the like circuit for magnet off broken 

25 

is if off, and for by Frofani, it will now be plain that a train entering at 130 



can a train entering at the south connect its 
10 

end into the path of a contact on the laide 

5 

30 
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train when it enters the first insulated section 

-- the east cannot connect its plus wire and G 
through battery G unless there be no £rsii. 
on the crossing; nor csil a train eitering at 
the north connect its plus wire and G' through 
battery G unless there be no train on the 
crossing; nor can a train entering at the 
west connect its plus wire and G' through G 
unless there be no train on the crossing; nor 
plus wire and G through G unless there be 
no train on the crossing. 

In the form shown in Fig. 4 an east bound 
at the west short circuits the first track bat 
tery at the west, and causes O' at the west to 
drop its armature which moves out against a 
stop, thereby bringing a contact or its Outer 
side of the armature of . This east be 
train next short circ; its the sec?)nd 
battery at the west, causing the arms.ture of 
9 to drop, and its contact, to engage the coil 

tact or the armature of i). This saparates 
centacts ac a' at the west, but co: pletes a 
safety circuit through the contacts thus 
brought into engagement, which safety cir 
cuit is from the contact carried by armature 
of D to ac' of west, thence by wire to c'.of 
south, but a' and ac of south are then bridged, 
so that the rest of the safety circuit is from 
a of south to ac' of east, across acac of east, by 
wire froiinae of east to and across 2'3 of norti 
by wirei rom ic of north direct to the er of 
signal Ai to safety magnet at a site: the co 
tact, carried by the armature of D'. That is 
when the armatures of D move they make 
the circuit through the safety magnet, for the 
east bound train and break the safety circii 
at 2 o' at the west for all opposing { 
the arnature of the track magnet, 
imust be attracted by that magnet in order 
that norti or east or south bound trains may 
get a right of way; and the armature of sec 
old track magnet north must be attracted 
by that magnet, in order that west or east or solsth may get a right of way, and so on as 
wiii be ciear. But if the armature of the 
north, east gnd south track magnets be under 
control of those magnets, that is, if ti if the east 
bound train has the right of way, it will com 
plete its safety circuit through its safety mag 
net a, and shift signal A' from danger to 
safety. But when the rear of this east 
bound train leaves the first insulated section 
west, magnet Disreenergized and when mag 
net D has been thus reénergized the main 
safety circuit of signal A' is broken. A the 
east bound train passes signal A', then at 
safety, it closes track switch B" of A, and completes a local danger circuit through dail 
ger magnet a' of signal A', and shifts A 
back to danger; but as D west is not re 
energized until the rear of the east bound 
train leaves the second insulated section west, 
the main safety circuit common to west, 

2st. 
2, . 

Sising Sigil 

idly; for it is through those magnets 9 D 
that west bound trains with right of way 
send a current through magnet at of signal 
A' in order to shift signal. A to safety. This 
local safety circuit compieted by magnets 

2 : 

7 

is attery of A' to 

that contact aid the contact carried by the 
back to battery; but this local circuit throitg 

- s 

at yest when operated by westbound 
trains is a local Circuit 
contact carried by Brigha of D", through 

arnature of D, thence through coils cite 
gh 

(t" of A can be closed only by deÉnergizi 
imagi set first and } second, which casi 
inot be done by east, bound, but is cine hy 

i, £3': it; after the e3S4. Kiliki 

28S 33. 
east, in that erder, which is the p 
to close local safety circuit, thro to close local Siiety Clf Cult, thro. 
magnet G of sigia A', this shift safety. 
As the rear of the east, blind trait is 

the second insulated section west, it 
enters the corresponding section ea 
thereby not only causes magnet, 33 (i. 
attract its armature and close 3: 2. 
but also causes D of east to ciro; its 
ture and open ac a' of east, so that f 
bound train is fully protected by 
witti aa' of east, wine switch as a' (; ; 
ised. As the east. . bound closes 

switch 3 of A it completes a leea. 
ircuit is rough a 9 of A', (like th 

* of A) which shifts A 
dange". As the rear of the east boilid 
leaves he insulated sectiojas it of cf. : :". 
energizes tile magnets is and , as 
switch a 9' east, thus restoring the systein a 
nornaai. 

it, will be plain without further descrip 
tio; how a north or a south or a west. htti: 
Faii get the right of way, and protectic: ; ; : 
from opposing trains. It will also be cle 
that four batteries for operating Jiagn 
at and at of the four signals A, A, A'ad 
A are shown simply to make the diagi's 
Fig. 4 more symmetrical and more eas 
understood, for it will be obvious i3 all 
skilled persons that one will suffice, this b8 
ing a mere matter of wiring. ' ' , 
Whati claim as my invention is: 
1. in a block system, a blocking appliance; ::::: 

automatic means for shifting that blocking 
appliance to safety or the approach of a 
train running in OAe direction; automatic 
means for shifting that, blocking appliance to 
safety on tie approach of a train running in 
the apposed direction; and automatic neeins 
for shifting that blocking appliance back to 
danger as a train passes in either direction, 

2, in a block system, a blocking appliance; 
two safety circuits for shifting it from danger 
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to safety, one automatically operated by a matically makes its own safety circuit, and 
train approaching from one direction, 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; a dan- BENTON C. ROWELL. 

5 ger circuit automatically operated by a train Witnesses: a 
passing in either direction; and means by DoRR. E. FELT, 
which the first train to enter the block auto- LOUIS A. DE BERARD. 


