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To ail whom it may concern:

be 1t known that I, AporLPH L. DE LEEUW,

a subject of the Queen of Holland, (but hav-
ing made oathof myintention to beeﬂme a citi-
zen of the United States,) residing at Spring-
field, in the county of Clark and State of Ohio,
have invented certain nmew and useful Im-
provements in Systems for Controlling Rail-
way-1'rains, of whieh the f{}HOWIHU‘ iIs a Specl—
fication.

My invention relates to a system for auto-
matically controlling railway-trains.

The object of t]:us invention is to provide &
system by which accidents of the most com-
mon and destructive character on railways
may be absolutely prevented, the primary
feature of the invention being found in the
fact that under certain eonditions whieh are
likely to lead to accidents of a serious nature
the control of the train ceases to be depend-
ent upon human agency, the devices em-

ployed in the system being of such a nature |

that the controlling mechanism of the loco-
motive attached to a movipng train is posi-
tively and automatically operated to stop the
train by mechanical deviees forming a part
of the system, as will hereinafter more fully
appear. |

A further eb,]ect of the invention is to pro-
vide means by which at certain central sta-
tions the operation of the automatic devices
may be controlled when under the existing
conditions of said automatic devices they
would prevent the trains from approaching
said central station.

A {urther objeet of the iny ention is to pro-
vide means for registering each movement of
the operator at 'the cenfral station, which has
for its feature the changing of the normal
condition of the automatic mechanism which
would normally -effect the stoppage of the
train, the registering mechanism being also
adapted to 1egister the exact time at which
the operation takes place.

In carrying out my invention I equip the
road tbroughout at intervals with certain pe-
culiarly - constructed devices, which under
certain conditions are adapted as a locomo-
tive passes over the same to set info opera-
tion mechanism carried by the locomotive

l switch is open or any other similar abnor-

| ing a line of single track.

engine and set the brakes on the train, this
mechanism being 8o arranged as to be com-
pletely out of the control of the engineer or
any trainman. 'T'hese respective devwes are
connected electrically one with the other in
| such a way that if the track is clear the loco-
motive passes over in the normal way; but
in the event of a train on the same track
within a certain distance, either in the front
or rear of the moving train, then either or
both of said trains will by the operation of
the devices composing the system automati-
| cally be brought to a standstill. The same
lsttem also includes in its application the
operation of drawbridges, switches, or other
| devices of similar charactel which under ab-
normal conditions woulid lead to serious ac-
cidents, so that in the event that a bridge or

53
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mal condition exists in the track, then the
‘mechanical devices of the system will posi-
tively stop the train, these devices being in-
dependent of the operation of signals or the
manipulation of devices by human agency,
other than to see that the devices are in
proper repair and working condition.

In the accompanying dmwmws, Figure 1 is
a diagrammatic view of a single lme of rail-
-wa,y-tl ack equipped with my 1mpr0ved auto-
matic devices. Fig. 2 is a similar view of the
same, showing the ‘method of equipping and
connecting the devicesat a railway-crossing, a
line of double track being illustrated as cross-
Fig. 3 1s & dia-
crammatic view showing similar connections

75
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inasingleline of track erossing a drawbridge,
Higs. 4 and 5 being details of thesame. Fig.
§ is a diagrammatic view illustrating the con-
nections Of a single line of railway - track
branched into two branches.  Fig. 7 is a dia-
orammatic view of the same, shewmg a modi-
ﬁe&tmn -Fig. 818 adiawmmm&tle view show-
ing a single line of track having a side track
conneeted thereto. Ifig. 9 is an elevation of
a, locomotive, showing the equipment neces-
sary to carry out thesystem as applied thereto.
Figs. 10,11, and 12 are detailed views of por-
twns Of the same. Figs. 13, 14, and 15 are
detailed views of the devices Which are ar-
ranged in the track. Tigs. 16 and 17 are de-
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which s.hall shut off the steam Supphed to the | tailed views of similar apparatus modified for
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~dn carry

exigencies.of theroadto be equipped. -
JOX G A

the-contact un,

gh locking: bm:- this yielding movement be- |
S 1115:' adamed 1o 1}1’*0@ uce electrically-a chango:
el e o oasdn the mechanieal connections of the preceds |
ol agoingrand suceeeding boxes; this: mmhaﬂwai.i_:._;
o ==--z1;.-:-'-;':i.-_ﬁn.an“'ﬁ-b.‘;}l-ﬁ-.”-:5111;;{1.,.&%% llmk theupper por- |
-preventits yielding when

chanical devices wiil effect “the stopping of
the motive power and the application of the
brake-power to the frain to which said motive
power is attached. Klectrical connections
may be established, so that any suitable num-
ber of boxes in front and in the rear of the
one operated may be ailected thereby, the
plan which I have illustrated as exemplifying
my eystem being to connect electrically each
locking-box w1th four otherlocking- bo*{e the
boxes being adapted in the operation of the
system and by the passing over the same of
a locomotive to be alternately locked and un-
locked.

In Fig. 1 the boxes are illustrated in dia-
gram, each of said boxes being connected
electrically and in multiple arc to a battery
or other suitable source of electric supply z
through line-wires 2 and 7. Xach of said
boxes consists of an outer casing ¢ and an
upper movable platen ¢/, supported on a cen-
tral plunger-rod a* and having at each end
ouide-rods a®. This plunger-rod «® passes
into the interior of the outer casing «a, pref-
emb1y through an ordinary gland or stuffi ng-
box a?, to insure the tight elosmﬂ' of the in-
terior of said casing, the guide- rods a? being
adapted to operate in suitable guiding por-
tions ¢’ formed on the side of said casing.
The platen a’ is normally supported by a

ithean @tmehment on satd locomotive;:
fera normal condition produe--
iclding movementof the upper partof:

conrruseat switehes; drawbridges, and: for siintlar ¢
BRI purposes. . Mo 180is a8 r’lmﬂ*mummm V‘!ew f}ff:@
conmsssg central stations eqmpﬂed with d
s coapparatus for controlling,
secniizgsditions, theauntomatic [}Gl‘tiﬂﬂf‘s of thesystemi:
i Figs, 1‘5‘* 1027, inelusive, are details @f the |
T SR
B T ..li-'meeham ST I __
’Ike par‘[g aig Iﬁp?ﬂﬁﬁﬂtﬁd b}? Slm}lgﬁf lt,t-
' mterq and figur es Gf.-- fefm eme thmwﬂwut iha:é*
Te qggg;al VIQWS. R e Cibeind i
o ing o Qnt my mvenhoa I eqmp flaht.__:-_
e R em1 re line of road: {o: Wmch the: system ig to
SRR ..:53:‘__-?;.13. apphed with what I term *loeking-boxes”:
e wipe A AT ARAS &eothese boxes bcmw placed, |
Iy between therails:and at ANy &mtm;;;frr
s, for example, at-each-
RSO ileof track-—the dzstance at-whichth ey;;z-;%;;-z;.
TR T CRYe lmatea apart being determined 1}3? the | kK
digel o
bl Ifﬁ@lm 1;&35,_

under: L%I‘t{:‘t}l c@n{fr

e | arevolving disk ¢°

~of'spacesa’”.

that is to sa:

bottem of the outer-casing and the other  ~
| against.a collar a® on - the- yod a?; tms %pfmfr-i;i-;é*;
{be emng adameﬂ toyield-underacertaindefinite 7o =
:'p IGSSH"' ej S‘aﬂ” fr a1 - thrﬁ‘r@ huldf @d t{} fU 111'52.'.5'5'§_;-g__f-.%;

“hundred ptu:ﬂdsﬁ a;ppﬁe-d tothetheplatena’. -

Below and at. Gﬁ% sideaf the plulﬂ“&f a: 18-*?1_.%;:

dm&mwmd movement.

tial revolution of the disk ad:

:.-. .:' Sﬂfln ,ﬂn {*{;18

ment of the solenoid and serve to return the
parts connected thereto to their normal posi-
tions when the core of said solenoid is de-
magnetized.

The plunger-rod a® is provided with an 1n-
sulated metallic contacting-face a¥, adapted
as the plunger is moved downwardly to con-
tact with an insulated metallic plate a*, pref-
erably in the form of a spring, so as to estab-
lish an eiectrical connection flom said metal-
lic face to said metallic plate. These metal-
lic parts a'® and a* are included in an elec-
trical circuit with line-wires« and ¥, the con-
nections from said line-wires to the respect-
ive boxes being indicated by a° 2" x* 1 v 17,
&c. The connection between one of the con-
tacting parts of each box is made direct to

the ba,ttely-ime 2, as indicated, the other con-
tacting-point of each box bemn‘ conueeted

through the medium of the conductors 7/° 7/,
&e., to auxiliary conductors 2’2’ 2% &e., which
extend in opposite directions froin the box
containing the contacting devices, so as to in-
clude one or more locking-boxes on each side

of the locking-box containing the contacting

devices. From these auxiliary lines z° 2/,
&e., connections are established through the
conductors 1w’ w’ w?, &e.,to the other battery-
line 7, one of the muitiple windings of each
of the solenoids being included in the 011-

spring a® one end of which rests against the l cuit with these reS];)ectwe conductors w° w’

~having on its: periphery oo
| a-series of teeth oy aitemamﬁﬂ* with a series g5 10
This-disks of is so:-lecated that. ..
the spaces and teeth ¢’ and ¢! are. adapted
to suecessively come opposite and below the
lower end of theplunger-ro ._:*;:r;“ﬁ the eonstrue- o
‘tion being such: that when
f'&EE‘sElid ‘}1111’}'5?‘&1‘ md the P}m@u a Ib fr-w ’tt mm’&e

S8 %pme is-helow: 8:::

a:‘ and Wh@ﬂ & tnth aﬁ is md@rg id plm:a ei
“rod the platen “is: h&ld Hmdly ag mw; th.

= Each of the boxes i f zwthﬁr p**@vrdu’z mii
'-_"é'-é-'é-.i;;ém electromagnet or:solenoid ¢!y the: arma-
SR each contain g eembm wion + t

coenreisof glectrieal and mechanicaldevices:adapted:
ShosloTminios sias alocomotive passes over the same tocon-i
N RSN M T IR R taet

A g

R 1[;{}* & X

tare g of Whieh isiconnected: throu ehabell=i:0 -
cerank lever ¢ to a push-rod ¢¥, the; OpposHe ~
end of which is connected to a pivoted-trame-go.
soPcearryingapawl @'l adapted toengageins o
“the teeth: af A 1‘:11.:62161:%11%1 wtoeon nected: mﬁrz;;
“the disk «®in sueh a manner th&t thewrecip- -
roeation of ‘the push-rod: g produces ym-
Th & sﬂen o1els: gasinin
al-areeach formedwith a mﬂitsple win (:hn*fﬁ-ﬂ;fﬁif.@-f@
_-i;? a'number: oL S{}pamtﬁ F: R U0 EERITBEREI
-zdependent wires are: wrappﬁd together and: e
caronndiacoredn such - amanner that anelees o
Ltriceurrentthrough either of said: wires Syilh
serveto mag netwe the- ﬁ@m« and produce fms';w:;-f-;
‘movement of the selenoid, « 4
adapted tooperate in Gppomuoﬁ to the- m()v@-z'ﬁ;.-:a:z-_-:-_.:i-e:;;-l.;.;.e.--'_@

$5 Sots S

LOf

11O

[I5

120

125

I30




546,308

w? &e. Theresult of this constructionisthat | however, the platen of said box should be

each time the platen of one of the locking-

“boxes is depressed an electric connection is
established from the batfery or other source |
.of supply through the solenoids of a series of
boxes arranged on opposite sides of the box

operated, the connections in the diagram
which I have used to illustrate my system

- being such as will establish such an electri-

10

L5

20

23

- pulse is sent through the solenoids of the
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cal eonnection through four boxes, two of
~which are in front and two in therear of the

box operated. Each fime an electric current
passes thmmh one of the solenoids an im-
pulse is given to its core, which, through the

tained in the box, so as tobring eithera tooth
Oor a space under the phmger of said box.

Now, in the practical operation of thesystem,

the first box from the terminal station from
which the train is to bhe started is unlocked

and the second box is locked. KFor instance,

in Kig. 1, a train starting passes first over box
A, which is unlocked. The next box A’, how-
aver,
maining boxes in the series being unlocked.
As the train passes the box A an electricim-

boxes A’ A% which, through the mechanism
described, results in nuloekmﬂ the box A’
and lot,kmcr the box A% The box A’ is thus
put into condition to permitthe locomotive to
pass over the same while the box A%is locked.
In passing over the box A’ the electrical im-
pulse produced by thedepression of the platen
of said box unloecks the box A* and locks
boxes A and A° In passingover A°the elee-
trical impulse unlocks boxes A and A° and
locks A" and A% and so on through theseries.
1'he eleetrical impulse cansed by the depres-
sion of the plunger in the box over which the

locomotive is passing being directed through
four boxes, two of whieh are at the front and

two at the rear, results in the locking of two
of said boxes and the unlocking of the other
two boxes, one of the boxes thus locked and

unlocked being at the front and the other at

the rear of the operating box.

The upper part of the platen o’ of each box
is beveled from each side toward the center,

with the highest point thereof at the center.
Upon each locomotive which operates in the

system 1employ a yielding contacting device ;

b, preferably supplied with a roller 0/, ar-
ranged 1n line with and adapted to contact
with the respective platens of the locking-
boxes. This yielding support 6’ is supplied
with a spring 0° which i1s adapted to yield un-
der a pressure five or six times greater than
the pressure necessary to compress thespring

@' in the locking-box—say, for instance, un-
der a pressure of eighteen hundred pounds.
Now, if the locking-box over which the loco-
motive passes is unlocked, the yielding sup-
port &’ on the said locomotive produces a
vielding movement of the platen of said box,
with the result hereinbefore mentioned. If,

is locked before the train starts, there-

1]

[

R el o

locked, as before described, then a yielding

movement of the snpport 67 will be produced,
which, through the mechanism and connec-

| tions herein t(} be deseribed, will resuilt in

shutting off the motive power and applying

the brakES to the locomotive and the train

connected thereto. Iorearrying outthis part
of my invention I preferably employ pneu-
matic pressure obtained from the ordinary
pump and reservoir used In all locomotives

of a modern type to operate the brakes, and
I accomplish this by the employment of pe-
caliar and novel connections in connection.
mediun of the connections deserlbed:, pro- | with a valve, which is adapted under certain

duces a partial revoluation of the disk con-

abnormal conditions to establish a communi-
cation {rom the train-pipe which supplies the
brakes to the atmosphere, thus exhausting

said train-pipe and applying the brakes in the

usual manner, the said valve being further
provided with a construction and conneections
which will at the same time establish a com-

‘munication from the air-reservoir to an aux-

iliary cylinder arranged in proximity to and
in connection with the throttle-lever in such
a manner as to positively close the throttle-

valve and thus shut off the sfteam from the
‘engine-cylinders.

The constructions which I have illustrated
for carrying out this part of myinvention are
shown in Figs. 9 to 12, inclusive, and Ifig. 28.

| In these figures, ¢ represents the valve; d, the

auxiliary cylinder; e, the aiz_ reservolr, con-
nected to the usual engineer’s valve for con-
trolling the supply fmm the reservoir ¢ to the

train-pipe and thus operating the brakes in.

the nsual manner, and j the throtile-valve

lever. 1 provide the cylinder d with connec-

i tions d’ and d? at each end thereof and on op-

posite sides of a piston d? having a piston-
rod ¢* which is adapted to contact with the
throttle-valve or valve-lever 7. Inorderihat
the piston d? shall remain whollyinactive un-
der normal conditions and out of contact with
the throttle-lever f, I establish a communica-

- tion thloug‘h the connection d’ to the train-

pipe ¢'.
lished through a port ¢’ in the V&lve ¢, the

This cmnmuﬂieation being estab-

pressure 1in the train- -pipe is thus normal]}r
supplied through the connection d’ to the cyl-
inder d, 80 as to hold the piston d?at one end
of the (‘jhl‘ld{ll and out of contaet with the
throttle-lever /. "The connection 4* from the

opposite end of the cylinder is normally in

communication with a porte¢®in thevalvee, a

connection being established from the reser-

voire to the valve cthroughthe pipe €% which
is normally closed by said valve. The valve
¢ is further provided with a port ¢% which ex-
tends through the valve and 1s normally in
communication with the atmosphere through
an opening €. Now the valve ¢ is so con-
structed that a partlal revolution thereof,
bringing the respective ports to the position
indicated in dotted lines in Fig. 11, accom-

plishes the following results: The train-pipe

¢’ is brought info communication with the port
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“atmosphere.

before d@SGI‘IbGd

operated by human ageney.:
preferably located under the]aeemmlve noear
the front thereof, and entirely out of . reach
of any person lcaeated an the loeom@twe 50

The exhausting of

that it becomes necessary, in order to plaee
the train 1n its normal condition, that the
valve ¢ be returned to its normal position by
some one not at the time on the locomotive
or the train attached thereto. It will be seen,
now, from the above description, that it be-
comes impossible for a locomotive, attached

to & train or otherwise, to passover a locking- |

box which is locked at the time of passing
without antomatically stopping the said loco-
motive and train. Referringagain to Fig. 1,
and assuming a train passing from box A to
box A* and another train passing in the op-
posite direction from box A°to box A% if the
first-mentioned train reaches box A® prior to
the time the second train reaches A%, the
operation of the box A? will lock the box A*
and stop the second train at A%, The pass-
ing of the second train over box A’ has locked
box A® so that the first train cannot pass
A’ and thus the possibility of the trains

appmaehmw each other to any dangerous |

degree 1s absolutely prevented The same
weuld be true if the trains were moving in
the same direction. Assuming that the sec-
ond train was passing from A?* to A’ the pass-
ing over of box A*locks A and prevents the

- first frain from passing box A3 until the sec-

ond train has passed A° thus unlocking box
A? and locking box A’
In a crossing, such as indicated in Fig. 2

ing said  boxes.

| line of trazk havmﬁ‘ boxes I3 C B’
Inthis case the boxes AYA’on one tmc]
and B’ B? and €’ C? on 'the other tracks each !
‘has its c¢irenit-closer in ¢ireuit with the solen- 85
0ids in the eorrespmdmw boxes in the other
Theresult of this construetion
15 that not orili;f are the boxes In:one lineof
track epemtm as before, but whenever a = |
train approaches a ecrossing and passes the 9o
| box nearest to said crossing, then the corres
| sponding boxes/in all the other lines of track |
| crossing said track are locked, so as to pre- | |
| vent any train from appmachmﬂ* sai
| ing in | ezther direction until the train has

e,

line of track.

~ This valve ¢ is

as the case may be

‘boxes,
ing except in the proper direction, the boxes

B46,308

1o the locking-

P

3, 0 as to establish a direct communication | in addition to the connectionssofar deseubed
through said pott from smd tmm-ppe to the
The port ¢ establishes a com-
“munication, tlirough the connection ¢/, from |
the frontend of :the eylinder d to the: atmm-
phere.

oxes, [ eonstruet the locking- =
‘boxes 1mmedl{1tely on each side of the cross-
ingand on all the tracks of the crossing with 11
| branch cireuits from the cireuit-closer.
 The: pozﬁ; ¢? establishes a comhmuni-
i tion, through the connections e* and ¢?, from |
o the reservoir e to the rear end of the evlmder
. d. Theexhausting of the train-pipe thus pro-
EERRERRREE duced sets the bl&kG‘S
' thefrontend of the c:ylmdef d and apply‘mw
00 air-pressure at therear end thereof produces:
0 a forward movement of the plunger which
1 positively closes the throttle-valve, the con-
structions being such that these ¢ Opemtmns
are positively pmformed and cannot be in-
- terfered with by operatives in thelocomotive-
~cab. A connection isestablished through the
?phmﬂef 0% to a handle ¢ on the V&IV@ c, 80
> ‘that an upward movementof the yieldingarm
or support b’ produces the necessary move-
“ment of the valve to &ﬁeomphsh the func¢tion
_ The connection between :
theplunger.rod b” and the ¢rank-arm ctof the
évalva ¢ 1s a loose connection, so thatthe valve
¢ is moved. by : the upward | me:wemem of the
planger-rod, but remains in this position as
the plunﬂ*et rod returns ‘to its normal posi-
tion, so that after the operation of setting the
brakes and closing the throttle-valve is: per- |
formed these parts cannot be returged to
Cthelr mormal condition until the valve ¢! is |

One
of these operatés in the system and in con- |
 nection with the other boxes in the line of | |
track to which it belmgq, the same as before
{ described.
the boxes nearest the crossing in the other =
tracks which eross the line of tmek contain- =
Now referring to the dia- |
§frram in Fig: 2, & sin frle line of trauk having 8o
boxes A A’ A% &e is slmwn crossing a d{mblz@é

The otheris eonnected to each of |

eross: |,
_ épa&ased said ecrossing and opened the box on |
| the other side them@f which; 1@5&01@3 smdé
EbCWES to their normal mndltwns L N

For switches, drawbridges,: and simi 13,1:* de~%

?’?lﬁeﬁ“} I emphy a peculiarly-construeted box,
which 'is/ connected mechanieally to the 1
{ switeh- levez or laekmmbm of the drawbridge, =
) and electrically withithe | '

boxes in the track, the construction being
such that when a SWItCh 1s thrown a circuit-
closer in the box locks certaiu of the locking-
which will prevent trains from mov-

in the track being in electrical connection
with said switch-box, so as to automatically
lock said switch and prevent 1t {rom being

thrown when the throwing of said switch

would endanger an approaching train. A
box of this character is illustrated in Figs. 16
and 17,in which g represents a switch-rod. g’
is the disk, having teeth and spacesadapted to
operate in connection with the collar g°on said

rod, so as to lock said rod or permit it to slide

10§

110

115

through said space, as before described, forthe

locking-box, a solenoid ¢° being adapted to

operate said disk, a eircuit-closing device Con-

sisting of the contacting partsg and g° being

.adapted by the rec1p1oe@t10n of the rod ¢ to

open or close a circuait which extends in multi-
ple arc through such of the locking-boxes in
the system asareto beoperated by the opening
and closing of the switeh. In Fig. 3 I have
shown such boxes placed at D D operating in
connection with the loeking-bars of a draw-
bridge, (represented at E.) The locking-

| boxes A A/, &c., which are on opposite sides of
| thedrawbridge,areadapted tosend animpulse
through the solenoids of the boxes D D, as
well as through the other boxes in the system
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to which thev are connected, and thus lock

proceed on the main track, even though the

the boxes I) D whenever a train approaches | switch is closed. The box A% therefore, with

the drawbridge in either direction, so as to’
pass sald boxes A° A’
the respective boxes D D are in turn con-
nected to the respective boxes A®* A% so as to
lock said boxes whenever the locking-bar is
moved to unlock the bridge. In Fig. ¢ such

a box D is shown in connection with the |
switch-bar g, which operates a switeh at a

point where a single line of track branches in
different directions.
in either branch is locked by the tarning of
the switch whenever said switeh is turned, so
as to give the other track the right of way.
At the same time, if a train approached so as
to pass box A® or either of the boxes AY, the
box 1) is locked so that the switeh cannot be
operated. In FFig. 6 the circuit-closer in the
switeh-box D operates in connection with the
ordinary box of the system. |

In Fig. 7 1 have shown a similar construc-

tion,in WhICh I place auxiliary boxes I in the.

blanch tlacks which are in circuit with the
circuit- elcsexsof theswiteh-box D, these boxes
having nothing in ecommon with the ordinary

bowes A" A®% &c., of the system, but being |
sitaply locked and unlocked by the throwing ;

of the switch, one of said boxes being locked
when the switch is thrown in one direction

and the other being locked when the switch

i3 thrown in the opposite direction. The lock-
ing of the switeh-bar, however, 18 accom-
plished the same as betfore whenever a train
approaches said switch so as to pass the regu-
lar locking-box of the system which is near-
est to the switch on either side thereof.

In Fig. 8 1 have shown the arrangement for
a side track. D D represent switch-boxes
operating in conneection with the locking-bar
g of the switches, as before. I F, &e., are
special locking-boxes connected electrically
to the box D on each side of the switeh, and
are locked whenever the switech is thrown, so
as to prevent a train from approaching said
switch in either direction. The box D is also
in electrical connection with the boxes of the

- system which are nearest to sald switch on

55
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65

the opposite sides thereof, so that the switch
1s automatically locked whenever the train
passes the box nearest to said switeh on either
side. The boxes A® and A in the side track
have circuit-closing devices only and are not
locking-boxes. These boxes simply serve to
restore the regular boxes of the system to

their normal conditions after the train has

entered theside track and the switeh is elosed,
as in the case of one train side-tracking for
another train. As an illustration, a train
passing from box A to A’ unlocks box A’ as
it passes box A. At the same time it loeks
box A% in the main track on the opposite side
of the switech. Having passed A’ it unlocks
A% butloeks A3, The train proceeds past bhox
F, when the switch isopened and the train
enters. Now, if the box A° remains in this

In this case the box A*

" T

its circuit-closer, isadapted,asthe train passes

The ecircuit-closersin | the same, to unlock the boxes A and AS, which

were locked by the passing of box A’. The
same or the equivalent result is accomplished
by passing the box A’ either by the train go-
ing off from the side track ora train entering
the side track.. If a train, having entered
the side track, passing box AS, for instance,
ooes off the side track at the other end by
crossing box AY then boxes A® and A', being
unlocked, are locked by an electrieal impulse
from box A% thus shutting off the possibility

t of the approach of a train on the main track

from either direction, and at the same time
re-establishing the proper relations of the
boxes in fmﬂt and in therear of the train on
the main track.
accomplished if the train went off the side
track in the direction from whiech it entered,
as by recrossing A% boxes A and A° will be
locked, so that the train may proceed in either
direction and maintain the uniformityof the
system of locking and unlocking the boxes at
the front and rear of it as it proceeds

Irom the above explana.tmn it will be seen
that the result of automatically prevenfing a
train from moving on a track in the event of
impending danger is accomplished by simply
changing the condition of thelocking-boxes—

| that is, by locking and unlocking smd boxes—
! the result of leekmﬂ‘ or unloekmﬂ' being per-

formed in exactly the same manner—that 18,
by sending an electrical impulse through the

| boxes—so that if a box is locked an electrieal

impulse passing through the same unloeks it.
If it is unlocked the same impulse will lock
it. By having the boxes arranged so as to be
alternately locked and unlﬁcked at the front
and rear of a train, a train proceeding clears
its own way in the event of no unusnal dis-
tarbances in the boxes. It can readily be
seen that while this system will operate with
perfect results on that portion of ratlways
where there is no necessity for trains ever
approaching each other except within certain

| limits, which may be prescribed by the dis-

tance at which the boxes are separated, yet
such a system would materially interfere with

| the rapid movement of trains at terminal sta-

tions,.or at such points where it is necessary
that trains approach each other more nearly
or follow each otherin more rapid succession
than could beaccomplished by antomatically
opening and closing the boxes. Forthis pur-
pose I have devised for use at such stations a
system by which the conditions in the boxes
near said station may be changed from locked
to unlocked, or vice versa, by an operator at
the terminal station, the system being such
that a complete record is kept not only of
the operation of said boxes, but of the exact
timeat which said operation takes place. This
system is illustrated in diagram in Fig. 18.
1,2, 3,4,5,6,7,8, and 9 represent kkeys, any

position it would be impossible for a train to | number of which may be used. Each of these

The same result would be
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keys is provided with a circuit-closer, (shown | sultsin compressing thespring &% which when

at h,) which is adapted as the key is de-

pressed to close an electrical circuit through |

the solenoid of a box which corresponds in
number to the number of the key. The de-

pression of any key, therefore, changes the
condition of the box electrically connected to |

sald key. If said boxislocked, it unlocksit;
1t unlocked, it locks it. These keys, 1, 2, 3,
&e., are farther provided, something after
the manner of any ordinary type-writer, with
type-bars i/,operated through suitable levers
i from sald keys to cause the outer ends of
sald type-bars to strike at a common point
above astationary platen 2. Thesetype-bars

carry at their outer extremities numbers cor-

responding to the numbers of the keys, and
a continuously-moving tape 7 is arranged
above said platen and below an inking-rib-
bon 3’, so that as the type-bars are forced
down against said platen the number of said
key is impressed upon the tape practically
the same as would be accomplished by a type-
The platen 2 extends for a portion of
the width of the ribbon only, and an impres-
ston made by the type-bar of any key is made
Adjacent to this
stationary platen 7 and below the tape 7 are
two movable hammers &k, each pivoted at %’
and provided at its outer end with a spring k.

Immediately above theinking-ribbon 3" and
above each of the hammers & & are what may
be termed printing-wheels £* £ said wheels
being journaled independently on a ¢common
shaft located above the respective hammers
/c Ity so that an upward movement of either

- hammer will cause an impression to be made
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closers &7 /10,

on themoving tape s fromthe periphery of the
printing-wheel corresponding tosaid hammer.
The periphery of one of these printing-wheels
1s divided into spaces corresponding to the
hours of the day, and is numbered from “ 17 to
“12” or from “17 to “24,” as preferred. The
otherwheel hasonitsperipheryaseriesoflong
and short projections adapted to imprint on
the tape a correspondirg series of long and
short marks. Sixty of these projections are
placed on the periphery of the wheel, corre-
spondingto the numberof minutesinan hour,

every fifth mark being a long mark and thuas |

indieating a space of five minutes., Kach of
sald hammers & is adapted to be operated by
the eleciromagnets k° k° each included in an
ordinary battery-circuit £° £5 with eircuit-
These circuit-closers are oper-
ated by teeth on a revolving wheel £!, which
wheel is connected by a train of gearing to a
clock &'*. The circuit-closer k' is adapted to
contact with teeth £'% of which there are sixty
in the wheel k' the circuit-closer £’ being
adapted to contact with a single tooth £ on
said wheel. This wheel 4! is adapted to re-
volve synchronously with the minute-hand of

‘theclock,and makes one complete revolution

at each hour. Kvery minute, therefore, an
electrical impulseissent through the circuit i
and through the electromagnet /°, which re-

i
|

|

released by the interruption of the current
through the magnet causes thehammer /X tofly
upwardly and carry the tape againstthe wheel
/e5, and thus make an impression corresponii-
ing to the projection on said wheel. A pawl-
lever it adapted tooperate in a ratchet-wheel
1%, causes the wheel /£° to move one notch at
each movement of the hammer, sothatthe im-
pressions from said wheel areimprinted upon
the moving tape 7 in a continuous manner,
every fifth impression making a longer mark
than usual. When the projection k" con-
tacts with the circuit-closer k', a similar re-
sult is produced by the electromagnet £°in
connection with the printing-wheel £%, a num-
ber corresponding with the hour of the day
being thus imprianted upon said tape at a dif-
ferent point in the width thereof, the sall
wheel being provided with a pawl £ and
ratchet £ to produce the necessary move-
ment thereof, as before described. The tape
7, as before stated, is moved continuously and
uniformly from some suitable clock mechan-
1sm, preferably by means of operating-roller
L I/, between which the tape passes. The
roller L is provided with a pinion L2 which
is connected thereto through the medium of
a pawl-and-ratchet device L° which latter is
adapted to permit the roller 1. to move for-
wardly at a greater rate of speed than the
pinion. The pinion 1s connected to a gear-
wheel L% which transmits motion thereto
through any suitable clock mechanism. The
rolleris further provided with a ratchef-wheel
L°, adapted to be engaged by a pawl 1.° on
the end of a reciprocating rod L¥ which is
connected to a pivoted frame LS5 the front
bar of which lies immediately under and is
adapted to contact with the operating-levers
I* of the keys 1, 2, 3, &e. The depression of
a key, therefore, produces a reciprocating
movement of the pawl L° which moves the
ratchet L° and turns the roller L, thus pro-
ducing a sndden movement of the paper tape
7 immediately after the impression from the
type connected to said key has been made.
Now, the result of this construction is as fol-
lows: The tape passing uniformly and con-
tinuously over the respeective hammers has
imprinted thereonevery minutea mark,every
five minutes a longer mark, and every hour a
number indicating the hour. If any of the

keys are operated, the number of said key is

also imprinted on the tape, and at the samse
time a space 1s formed between the marks
corresponding to the number of keys that
have been operated, the appearance of such
a tape being shown in Fig. 27, in which the
numbers 12 and 1 through the center oi the
tape indicate the hours of the day. The
marks at the lower side indicate the minutes
between said hours. The numbers on the top
265, 15, 23, and 42 indicate the keys which
were depressed between the hours twelve and
one. 1The spaces between the minute-marks

indicate the exact time that the keys were de-
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pressed, from which it appears that box 23] 1. A system for automatically controlling

was operated at six minuates after twelve
o’clock, box 15 was operated at twenty-two
minutes after twelve o’clock, boxes 23 and 42
were operated at twenty-nine minutes after
twelve o’clock. -

To provide against the possible failure to

“secure a record in the event that the paper

10

RS

20

25

35

4O

45

o

L
Ll

60

tape 7 should become broken or exhausted, 1
| locking device, and an electrical connection

employ a cirenit-breaker in the ecircuit be-
tween the battery z and the battery-line &,
which furnishes the circuit to the ecircnit-

“¢losers under the respective keys. This 1 ac-
complish by providing amovable arm m, hav-

ing a roller m operating against the under
side of the tape, said arm being held in this
position by a weight m?, sufficient tension be-
ing applied to the tape to hold the arm m 1n
its normal position, in which a eireuit is closed
through said arm from the battery 2z to the
respective circuit-closers nnder the keys. In

the event that the paper tape should become
broken or exhausted, the weight m® moves

the arm m and breaks the circuit « & and
closes a circuit through a magneto-bell m?,
which sounds an alarm. The contacting de-
vices for accomplishing this result are shown
in Figs. 21 to 24, inclusive.

ninl ge—

| spaces and proj

railway trains, a series of stations arranged
at intervals in the railway track, each of said
stations consisting essentially of a moving
part, and an intermittently moving mechan-
ism for alternately locking and unloeking

| said moving part, an eleciric contacting de-

vice connected to said moving part, and elec-
trically operative mechanism for moving said

in multiple arc from each of said contacting
devices to the electrically operated imechan-
ism of two or more stations arranged on
opposite sides thereof, substantially as speci-
fied.

2. In arailway, a series of boxes each hav-
ing a yieldingly supported platen, a rotating
holding deviece having alternately-arranged
ections which sucecessively
engage and disengage said platen, electrically
operative mechanism for rotating said hold-
ing device by an electrical impulse, an elec-

' trical contacting device in each of sald hoxes

adapted to be moved by said platen, and an

' electric circuit between the circnit breaker
of one of said boxes and the electrically op-
 erative mechanisntintwo or more ofher boxes

The arm m has |

near the center a long contacting-face m?, |
which lies adjacent to metallic contacting- |
moving contacting devices, and an electri-
' cally operated locking device therefor, and

plates m® m® m". Of these m®is connected to

‘the circuit-closing keys, m® to the batfery,

and m’ tothe alarm-bell. The contacting-face
m* on the arm normally rests against the
plates m® m® and establishes a circuif from

the battery through « x to the circuit-closing |

keys. If the paper should become broken,
the weight m* causes the arm m to make a
partial revolution, so as to move the contact-
face m* away from the plate m® and in con-
tact with the plate mf thus breaking the con-
neciion tothe ecircuit-closing keys and estab-
lishing a cireuit to the alarm-bell m? means
being thus provided by which the failure to

intaect, | | |

In Ifig. 28 I have shown means for discon-
necting the throttle-lever £, so that it may be
moved by the piston in the cylinder ¢ in the

arranged on opposite sides thereof, substan-
tially as speciiied. |
3. The combination in a line of railway, of

an electrical connection from said contacet-
ing devices to the eleetrical operative lock-

ing device in two or more other boxes which

are counected in multiple are, substantially as

- specified. -

4. Inasystem forcontrolling railway trains,
a series of boxes arranged at intervalsin a
line of railway track, each of said boxes be-

| ing connected in multipleare to two or moreof

the other boxes, and mechanieal devices in

| each of said boxes adapted, by an electrical im-
| pulse, to change said box from its normal

produce a record is obviated, since the boxes | condition toanabnormal condition,and means

cannot be operated uniess the paper tape is |

in each of said boxes for sending an eleetri-
calimpulse through the other boxes connected

' thereto by a passing car, when said box 1s1n
| its normal condition, a yielding contact de-
| vice on said car adapted to operate sald box

event that said throttle is supplied with the |
usual holding device for holding it in any po- |
sition of adjustment. This consistsof an ex- |
tended arm f% having a cam-face f° adapted |

usual spring-bolt which secures the throttle-
valve, so that the first movement of the pis-
ton-rod d* disconnects said spring-bolt, leav-
ing the throttie-valve lever ffree to be moved
by said piston-rod. |

In illustrating my invention I have shown
devices of the simplest character for carrying
out my system. It is obvious that they may
be modified in various different ways.
not, therefore, in any way limit myself to the
constiructions shown; but -

I claim, broadly, as my invention—

10 bear against a stud f% connected fo the |

when in its normal condition, and to be
operated thereby when the box Is in an ab-
normal condition, and a connection from said
vielding contact device to mechanism for con-
trolling said ear, substantially as specified.
5. In a railway system, a series of contact-
ing devices arranged in the railway track, an

 electrical connection in maultiple arc from

|

|

each of said boxes totwo ormore of theother
boxes, and contacting devices in each of said
boxes adapted, under normal conditions, to
send an electrical impunlse to the other boxes
connected therewith, a moving car adapted

T do | to operate said boxes when in their normal

conditions and thus effect a change in the
other boxes conrected thereto, and means,
substantially as described, for controlling said
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 car by contacting with a box in its abnormal T connected to said disk, the contacting device
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condition, and: a central station - electrically:
connected to sald boxes so as to send an elec-
trical impulse through either of them, and:
~ 5:thas change tho wndltlon ‘themof substan-?
i;;;t?'.:xlly:ﬂs.speelﬁed R o
o6, Inasystem for C{)utrolhuﬂ m11xmy tldlﬂb,f
. a series of sub-stations mmnwed at intervals,
~and an electric connection in mitltiple are:
from each of said stations to two or more of
. the other stations, contacting devices at each
- of said stations adapted to be operative by
-+ the passing of ‘a car to effect a change in
- 'the other stations connected thereto from  its
normal condition, and mechanism connected:
- with said car to automatically stop the same
.+ when the ecar contacts with an abnormally
.+ changed station, and a central station electri-
- cally connected to each of said sub-stations,
and means,as deseribed, forsendingan electri-
sald centml station through:
‘either of the sub-stations so as tochange the:
éCOHdItIOﬁ thereof, substantially as Speblﬁed |
7. Ina 1mlway, a series of contacting de-:
| Viees, and a car adapted totravel on: S&ld rail-:
way havingmechanism toengage successively:
with said conmetiﬂg devices, means connect-
SN each of said contacting devices for
. changing . oneor more of the other contacting
devices when sald contacting device is oper-:
. ated by the passingcar, and a eentral station
- eleetrically connected to each of said contaect-
Ing-devices, and means at said centralstation:
 for effecting a:change in either of said con-
;- taetmﬂ* devmes? Substamtmlly as speeified.
8. In a railway, a series of boxes each hfw g
~ ing a yleldingly supported platen, a locking
e demc@ in each of: said boxes for holding said
platen in a rigid position, ‘and eleetrleally' |
operative mechauism

for controlling said
lccking device, a circuit closer in each of said
boxes connected in multiple are with the
electrically operative mechanism in two or
more of said boxes, in combination with a
moving car having a contacting device fto
engage said platen and mechanism conunected
ther eWIt h forstopping said car, Sub%tantlally
as specified.

9. The combination, in a railway and with
a moving car, of a series of boxes each having
a yieldingly supported platen, an electrical
circuit closer connected therewith so as to
close an electric circuit by a movement of
sald platen, a locking device for engaging and
disengaging sald platen, and electrically
operative mechanism for operating said lock-
ing device, the electrically operative mech-
anism in each of said boxes being connected
in multiple are with the circuit closer in two
or more of the other boxes substantially as
specified.

10. The combination with a movable platen,
a spring for supporting the same, and a mov-
ing disk adapted to lock or unlock said platen,
electrical contacting devices adapted to be
operated by a movement of said platen, and
an electro-magnet, the armature of which is

= wmyrdo

|

of said platen being: connected toone or more
of the electro-magnets of adJacent p]atem,:

vo
'caub%tantmlly as. Speuﬂed -

11 In arailway, and in combmdtwu mth a0

19, ;In;aém;iliw;a}*i}mvin:g

13

movable ear thereon, a box having a movable
spring supported: platen with :eiecwiﬂ&l con-
tact devices connected thereto, a revolving
disk having a series of alternating teeth and
=%pace5 a,dcmted to alternately come undera ;@
projeetion on said platen, a pawl and ratchet :
device connected to said disk and operated
by an electro-magnet in said box, contacting
devices forsaid car toeugagewith said platen,
and means, as: de%eubed for sending an eclec- -
trical lmpulbe through sald box to lock or un-
lock said platen, _subsmntmlly as specified.

| ‘amovable track sec-

»

tion, a moving bar for holding said track, and -
a box connected to said bar containing loek- :
| ing devices for locking or unlocking said bar, :
‘an electro-magnet connected withsaid loek- .
ing devices .-:md adapted to operate the same, |
a contacting box-arranged in the railway and SR
locking: dewees in s'ud contaecting box, and .+
electrical connections from said cmltaotmw o
box, and means, as: described,
| oither of said devices when the other 13 oper-
sated substantially as specified. -
| The combination with a series Df sub- RN

Qo  ;

for lockinw . |
%

&,tatmu% in a railway traclk, of a central sta- = .

said 5tat10n 18 opemted Substant1ally
as speelfied. R - SR

14. The combmatlon w1t11 a series of sub-
stations in a railway track, and a central sta-
tion, a series of contacting devices in electrical
connection with the respective sub-stations,
and time recording devices at said central sta-
tion, and mechanism connected with each of
sald contacting devices adapted, when oper-
ated so as to operate a sub-station, to record
the number of the station operated and to pro-
duce an unusual movement of the time re-
cording devices, substantially as specified.

15. The combination with a series of sub-
stations in a railway track, of a central sta-
tion having an electrical connection to each
of said sub-stations, and time recording de-
vices adapted to electrically record the time
on a moving strip, as described, and means,
as described, for breaking the electrical con-
nection and thus preventing the operation of
a sub-station in the event that the strip 1s
broken, substantially as specified.

16. The combination of a central station

with a series of contacting devices connected
to a series of sub-stations, printing devices
connected to each of said contacting devices
adapted to imprint a character corresponding
to said sub-station when said sub-station 1s
operated, a moving strip to receive said im-

tion having an eleetrical connection to each
of said sub-+stations, a common continuously
moving time recording device,and meanscon- - .
nected with said device for operating said =
sub-station for recording the numhber of said -
sub-station on the common recording devices

when ¢
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print, and electrically operating devices to
automatically mark said strip at uniform in-
tervals of time, and means, as described, for

- destroying the electrical connection to each |

of said devices and thus prevent the operation

of any of the sub-stations, substantially as |

specified.

In testimony whereof I have hereunto set
my hand this 23d day of December, A. D, 1593.

ADOLPH L. DE LEEUW.

Witnesses:
PAUL A. STALEY,
FRANK W. GEIGER.
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