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BAILWAY-TRAIN-PROTECTION SYSTEML.

Application filed August 7, 1913,

To all whom it may concern:

Be it known that we, Gispert L. Bossazp,
a citizen of Switzerland (but having for-
mally declared my intention of becoming a

citizen of the U. 8. A.), and a resident of
Amsterdam, Montgomery County, New

York, and Ruporr Zavce, a citizen of
Switzerland, and resident of Bern, in that
Confederation (whose post-office addresses
are respectively as above given), have in-
vented a new and Improved Railway-Train-
Protection System, of which the following
description, 1n connection with the accom-
panying drawings, is a specification.

Cur invention relates to railway train
protection by automatic wheel recorders for
electric and steam railways, and its object
is to provide an efficient protection with a
view to prevent collisions, the premature or
unauthorized opening of switches or signal
apparatuses; and to dispense with insalated
track rails, reactance bonds, impedance
coils, track relays, special road-bed drain-
age, and the like;

The invention comprises the TNecessary
apparatuses to constitute a complete sys-
tem of railway train protection; but where
desired, it can easily be combined with other

xisting systems of like character.

A practical embodiment of the invention
is represented in the accompanying dravw-
ings forming a part of this specification, in
which similar characters of reference indi-
cate corresponding parts in all views.

Tigs. 1 to 7 inclusive, illustrate indicating
devices; Fig. 8 is a diagrammatical view of
a satety device; and Tigs. 9 to 14 inclusive,
show diagrammatically different modes of
application; Figs. 15 and 16 illustrate rail
contact-making devices, operated by com-
pressed air, which is generated by the deflec-
tion of the rail when a car wnit passes over
said rail
“1g. 1 is a vertical section of an auto-

matic wheel recorder on the line 1—2, Fig. 2.
g, 2 18 a sectional plan view of the

Fig. 3 is a side elevation of an insulated
contact rail.

r1g. 4 is a vertical section of the ingnlated
contact rail on the line 56 of Fig. 8.

Fig. 5 is a vertical section of a rail con-
tact-making device, actuated by the deflec-
tion of the rail. ,

wheel recorder on the line 8—4 of Fig. 1.

Serial No. 815,885,

Fig. 6 is a side elevation of a contact-mak-
ing device actuated by the wheel flanges of a
passing train.

Fig. 7 is a vertical section of the contuct-
making device on line 7—8, of Fip. 6.

Fig. 8 is a diagrammatical view of a
safety device.

Fig. 9 is'a diagrammatical view illustrat-
ing the electric interlocking of a gwiteh.

Fig. 10 is a dingrammatical view illus-
trating an electric plunger lock for manual-
operated block system.

Fig. 11 is & view similar to Fig. 10, but
iHustrating & lifferent condition of some of

the circuits a1 d parts due to the presence of

additional safety devices.

Hig. 12 is & diagrammatical view illug-
trating the electrical interlocking of a traclk,
switch, or signal, lever.

Fig. 13 is a diagrammatical view illus-
trating an automsiic block signal system
with signals normally in the “stop or dan-
ger” position. '

Fig. 14 is a diagrammatical view illus-
trating an automatic block signal system
with signals normeally in the “clear or pro-
ceed” position. . ‘

Fig. 15 is a vertical section of a rail con-
tact-making device, actuated by the deflec-
tion of the rail, and having a movable mem-
brane,

Fig. 16 is a vertical section of & rail con-
tact-making device, actuated by the deflec-
tion of the rail, having a special spring
pressure membrane in connection with the
alr veceptacle, and a valve in connection
with the contact spring. :

Tig. 17 is an enlarged detail view of the
togele joint shown in Fig. 8.

We will now proceed to describe our in-
vention in connection with said drawings,
it being understood. however, that we do
not limit ourselves in setting forth the de-
tails thereof. as they may be amplified or
changed in their construction and combina-
tion without departing from our invention.
~ Referring more particularly to Fies. 1
and 2, W designates an antomatic whee!l re-
corder, which comprises two sets of mecha-
nisms, which we shall presently describe,
premising that theiroperationis essentially
the same in each instance.

Hach mechanism comprises two electro-
magnets designated M and M, respectively,
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prevents the backward moy ement of
ratehet-wh

- ¥

which are secured to a suitable base 1, whirh
together with casing 2 forms a com enlent
housmo or compartmﬂnt 3 for the varicus
()pemtlnc and other parts.

Casing 2 contains a circular opening cov
ered. with a transpavent disc 4, see I'ig. 2‘.,
preferably glass, which is retained in the
recess 5, enabling an observer to note the po-
gitions of the index pointers forming part
of the operating mechznism. Slide 6, which
is ordinarily sealed to casing 2 to prevent
unwarratted t?“m*ering with the apparutus,
gives access to two resetting ke} 8.

The upper extremities of édach peir of
magnets are bridged b 0y an armature lever

7, pivotally supported a hmvn Lrmature

7 -carries on . its swmmno ttremity  a
[ I

ratchet-pawl 8, suitably =ecu‘.*eg which

ratchet 13‘1‘\*1 engage with the teeth of the
ratchet-wheels Z and 0 1es_pe”*ivn* v, a
small helical spring 9, located as k;qomﬂ ﬁn -
nighing the ne"essarj ténsion,

pawl 10, by means of torsional ¢ spr *W

weels 4 and -

: , Tespectiv
Abutment serews 12 and 7'—’ 11

11t the move-

ment of armafture levers 7: furthermore,
each abutment screw 12 or 13, owing to 1ts

1ent1\'n position to ¥ atc 1e~u—;)‘n\1 8. pr ats
the forward movement of the T‘fuc‘\@f V‘neel
Z or 7’7, when the symature 7 is at rest and

the 9’9(‘{7 omagnet is 5 deeneraoized.
When the electvo-ma gnets M

1

a

ayn
[N v]

spectively, infiuence ]b a
rent, armature lever 7 is ai"-;‘-;q.
the pull of helical spring 14
‘de‘ is adjustable thvovrm 8
At each attraction of armature
1tu subsequent upward mov ement\
pawl ‘8 moves its respect
Zior 77, depending upon which set oF mag-
nets is JD(’I‘O‘l zed, forward through the dis-
tance of one tooth, cauging its corresponds
ing Indes-pointer 17 or 22 to meve through
relatively the same distance. 'The
ratchet-wheels contain each the same num-
ber of teeth, each whesl hﬂvimr maere teet
than the longest train m'hlmzm“gz‘ the
strument has “wheel-axles, ‘
Ratchet-wheel #7 is
through its shaft 16,

ratohet-
%vre s ntrﬂneé' '\\“1\(}(\]

two

th

frame of the instrument me
a colored index-pointer 17,
front of a @‘Teront‘v m'ov ed
18. Upon the Arst half of sw apon,_hC
16 is fitted a gleeve 19, upon which is mon
ed the ratchet-“” orl Z with ite shaft 20 hored
out to fit sl eve 19, Rigidly connected to
1*atchef—ivhee1 throt 'rl w'? 20, which is
shown in Fig. 2 p““ih broken away and in
seetlon in ( order to show the varions work-
ing parts, and ingtlation cleeve 21 .is the
mdex-pointer 22, which carries contacts 28
and 24.

bzic“

i
' pvo" idod

1,509,883

Ta reset the ratchet-wheel Z or Z7 it is
only nceessary to break seal 25 on slide 6.
Wln'cn gives access to 1eqetfmg: keys 26 and
27 the I'e*, s are then puqhod in honmnfnl]\
against the pms:um of helical spring 28,
which bears against plate 18. The resulting
horizontal motion is tramsmitted through
‘%b“it\ 29 and 30, 1es*pecti\"01\', and cone 31

a lever 82, pivoted as shown, which de-
plc@mv 1mrmwo T ance for each movement
of the reseiting key, causing the respective
ratchet-wheel to move forward ecach time
thro the distance of one tooth, Heliea!
spring 28 veturns the resetting key each time
to itz original position.  Upon insulnted
i 21 are mounted twa eollector

1ioh

15 o
2 V0

5 2 ring:.
35 Collector ving 83 is connected
with econtact spring 23, which iz mounfoed

n inusr:—poi‘**m 29 ‘m(] insulated there-

nenlation
ire 346,
11 ] tavyrg

hlock 35, threueh
An insnlated adjustinent
veady adjustment of the
ween contact-spring 23 and 24,
© 34, f'nm'n'* the lower end
in diret elects
—Spring 24.
-pointe arries a contact-tin 38,
which iz cos ﬂ‘(cfo wi h terminal 40 ﬂvwnf !
17, shaft 16, spring 29 andd
wire, not shown. Colector
24, respectively, are connected
vospective terminals 41 and 19
brushes 43 and 44, which bear
cotlector vings,  Terminals 40,
re to be connected with the ont.

enl

“Hion *:\,‘iﬂ
i

index-pointer

an

insulated

3"'-11,9'5‘ 33 and
=itk thoir
ﬂ“'ou vh

contrelled by the auntomatic

der.  When index-poinfers 17

2 are in o pogition where they cover

ench 01110 . confact-spring 24 and contoet-
tip 83 will form an clectrical conne tion:
in any other position this connection will

be bueken, Lut in that ease anather eloctrien!
connection formed by contact-spring 2!
and confret 23,

ho eleetrical ¢

10
I

irenit aany be traced as

follows —Quteide civenit eontrolled by in-
sty Umo‘ltmim‘min 2l A0—msulnfed wire-
spring 30—shalt ]G-~?11<"'\7' peiter T—coun-
tact- tin. 38 — contact- spr ine 20— index-
pointer 92—collector Ao
terminnl 42-—hack to ant: O o
electrical cirewtt mav he ns follows e
gide elrenif—rterminal f!—f—«huhh [ SRS TPR T
lated wire 30—contact 23—comtaci-wnrineg
24— Hmm\'-‘nm nter 92-——cnllector ring S—

3 fe—terminat 49—huck
cuit contratled 1“;’ instromoent.
erminal |

{n enteide elv-

45, 46,47 and 43 are
facilitate the conmections of the
eleetro-magnets M and M, respectively, to
their ‘;espoctn‘e cirenits.

Tu - connection with this deseription we
desire to T*T*O 1t understosd that we do not
in any way lmit ourselves to the details

£ the construction as described, as we are
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causes contact 63 to open.
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well aware that this automatic wheel re-
corder can be constructed in a number of
different ways, still inside the scope of our
invention. .

In Figs. 3 and 4, we show an insulated
rail 51 for railway-tracks that is shorter
than the smallest existing distance between
the axles of the wheels and generally is from
0.5 to 1 meter long, 49 and 50 are iron fish-
plates placed alongside of the rails. These
fishplates, which are shaped to fit against
the web of the rail and bear against the
under side of the head of the rail and on
top of the flange, connect the track-rails 52
to the short, insulated rail 51. Rail 51 is
embedded between layers of insulation 53 as
shown, while insulation disks 54, having

a contour corresponding to that of the rail,.

are interposed between adjoining ends of
the rails 51 and 52, respectively. The fish-
plates are drawn against the rails by means
of bolts 55, passing through said parts and
the web of the rails. In order to insulate
the bolts from the fish-plates, flanged sleeves
56 of insulation material surround the bolts
where they pass through the fish-plates, the
flanges of the sleeves extending between the
fish-plates and the heads and nuts on the
bolts. The insulated rail 51, and to a suffi-
cient length, track-rails 52, rest upon the
horizontal bridge portion of fish-plate 49,
which is bolted down to the rail ties, being
an improved mechanical strong, well in-
sulated contact-rail forming part of our
invention. Connection screws 57 are used
to -.connect the short insulated contact-rail
51 into circuit. v

Fig. 5 is a vertical section of a contact-
making device actuated by deflection of rail
and filled with mercury.  The deflection of
the rail caused by the load of the wheels
acts on the plunger 58 of the pressuré plate
59, thereby depressing the steel membrane
60 and forcing the mereury 61 from under
it into the ascending tube under the mem-
brane 62. The membrane 62 is litted a
greater distance than the distance that mem-
brane 60 travels, depending upon the sur-
face relation of 60 to 62, thereby closing
contact 63. Spring-membrane 64 hastens
the immediate return of the mercury as soon
ag the pressure of the wheels ceasés, which
The apparatus
1s attached to the lower flange of the tracik-
rail 65 by means of 5 clamping attachment
66 and bolts 67. To prevent moisture from
penetrating to the inside of the instrument,
a rubber ring 68 is provided as shown., The
use of this improved contact-making device
forming part of our invention, will do away
with the use of insulated rail-joints and the
like.

In Figs. 6 and 7, 69 is a yielding detector
bar, actuated by the wheel flanges of a pass-
ing train, making and breaking contact of

8

its correspending cireuit each time a wheel
flange passes over it. Detector bar 69 is at-
tached to the flange of track-rail by means
of a clamping device 70, from which it is
electrically insulated through layers of in-
sulation material 71.

In Fig. 8 is shown an automatic safety
device, the object of which is to compel the
correct operation of the automatic wheel
recorders when part of an automatic block-
signal system, so that the signals for a foi-
lowing train can move into the “proceed
or ciear” position only when the wheel re-
corders have operated corrvectly. We shall
Presently describe the operation of the de-
vice, which comprises the signal-operating
magnet 72 with its armature 73, a sectional
signal-rod 74 with a toggle-joint 75 com-
posed of the pivotal links 75" which have
their adjacent ends formed with curved lips
74", Bpring fingers 73" are secured to the
inner ends of the sectional rod 74 and en-
gage the links 75" so as to normally main-
tain the links 75’ in alignment with the
rod 74, as shown in dotted lines in I g, 171,
The toggle joint 75 when the rod 74 is moved
upward is arranged to be brought in front
of an electro-magnet 76 of which it consti-
tutes the armaty Rail-contact 124 con-
trols the flow of current from the signal
battery 78 through the magnet 76.

The toggle-joint, 75, may be of any known
form such that when the semaphore is.in
elevated position indicated by the dotted
Line in Fig. 8, the flexing of the joint when
attracted by the electromagnet, 76, will cause
the semaphore to be moved downward to
horizontal position as shown by solid lines
in said figure.

In describing the operation of the safety
device we will assume that a train is ap-
proaching the signal, and that the signal is
in the clear or proceed position as indicated
by a dotted line with armature 78 attracted
by magnet 72, causing the toggele joint 75 to
rove in front of magnet 76.  Ag soon as the
train reaches contact 77, the magnet 76 will

S
1

be energized, so as to attract the links 75"

towards it as shown in Fig. 17, and thus re-
lease the rod 74 and actuafe the signal S the
combined weight of the signal blade and sig-
nal rod will" cause the signal blade or arm
57 to move to the horizontal position of
“danger or stop.” If the automatic wheel
recorder now proceeds to operate as it
should, armature 78 will be released by mag-
net 72, causing the toggle joint to refurn to
its former position, thus being ready for a
following train to go through a similar cycle
of operation. :

In Fig. 9 is shown diagrammatically the
automatic wheel recorder, connected in cir-
cuit with an electric plunger loclk, according
to Figs. 1'and 2. The ratchet-wheels Z and

Z’ with their index-pointers 17 and 22, re-
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spectively, arve operated by ratchet-pawl 8
through armature levers 7, when an electric
current influences electro- magnets M and M’.
Terminals 40 and 42 with brushes 39 and
44, respectively, are connected in circuit,
while terminal 41 remains unemployed. P
is. a hand-operated electric plunger lock for
a track-or switch lever, comprising locking
rod 79 with catehes 80 and 81, and contact-
making devices 82 and 83, vespectively; 84
is the releasing magnet with its locking
crank lever 85, spring 86 and dash-pot 87.
Spring 89 causes the locking rod 79 with its
contacts 82 and 83 to open the circnit as soon
as locking crank-lever 85 has completely re-
leased the locking rod 79, releasing at the
same time track-or switch-lever 90. Dat-
tery 91 furnishes the operating current; 92
is-a semaphore signal indicating the condi-
tion of the switched track, the signal being
operated manually. 93 and 94 are rail-con-
tacts being oper‘tted by the wheels of a pass-
ing tram, these rail-contacts should always
be placed 15 meters or more apart.

Tig. 10 shows diagrammatically an elec-
tric pluno er lock L, with an automatic wheel
recorder connected as shown, for a manual
operated block system. The automatic wheel
recorder, while essentially the same as illus-
trated in Fig. 9, ig shown in Figs. 10, 11 and
12 in a more simpliﬁed manner. The plun~
ger lock L comprises a locking-rod 95 with
catch 96 and contact 97 , & relmsm«r magnet
98 with its locking-armature 99 h‘lVng cateh
100 and 101 that engage with the lockinfr—
pawl 102, a spring 103, a dash-pot 104
spring’. 105 and rail-contacts 93 and 94. B%t—
tery 106 furnishes current for the op-
eration of the releasing magnet; battery
107 supplies current to the automatic wheol
recorder; 108 is a semaphore signal with an
electric contact-making device 109 operated
by the signal rod.

Fig. 11 comprises a similar electric plun-
ger lock for manual operated block system
as shown in Fig. 10, but illustrating a dif-
ferent condition of some of the circuits and
parts due to the presence of an additional

releasing magnet 113 with locking pawl 114
and rail- cont act 112.

Fig. 12 shows an electric locking device
K, connected with an automatic wheel re-
corder as shown, for the locking of a track-
switch-or. signal lever 115. The nose 116
is locked through the locking lever 117,
which is maintained in the locked position
by the magnet armature 118 acting against
the tension of spring 119 and the pull of
The curved guide 121 op-
erates the crank lever 122 with contact 123
which latter opens or closes the circuit of the
antomatic wheel recorder.

Fig: 18 shows diagrammatically an auto-

matic block signal system with semaphore

1,509,663

signals, which are normally in the “danger
or stop” position The swnal% are desig-

nated as S, S?, St 1e<peot1\'olv W,
WV", we, Wt 101)1eqent the automatic wheel
recorders that ave controlled from the rail-

contacts 124, 125, 126 and 127, respectively, 1

by the wheels of a passing train. R'. R?, R,
R* are switch-relays controlled by the auto-
matic wheel recorders.

Mg, 14 shows diagrammatically an auto-
matic block signal system with the sema-
phore signals normally in the position “Jine
clear or proceed.” The wmaphow signals
comprise home signals S, 8% S§7, S and dis-

ant signals Dt D2 D3, D Contacts ¢'—d?

to ¢*—d* are operated by the signal rods W?*,
W2, W W, arve the automatic wheel rve-
covders confrolled from the rail-contacts 121,
125, 126, and 127. RL, R R? and R4 ave the
switch relays controlled by the automatic
wheel recorders. (F is a common feeder for
the sigmals.

Fig. 15 is o vertical section of a rail con-
tact- mﬂ*mcr device actuated by deflection of
rail. The d@‘ie"tmn of the rail, eaused by
the pa%smg of a cm‘—whee].dcts on thephin-
ger 157 of the pressure surface 158 of the
alr recepmcle 159, thereby coempressing the
air in receptacle 1_)‘). This compressed air.
in trying to escape through ah vont; 160,
operates membrane 161, which latter for:es
contact spring 162 against conturt 1)()int. 163,
thereby closing an electric cirenit. The
membrane 161 is lifted the munltiple of the
distance that the pressure surface plate 153
travels, (1opeu<hno' upon the cm*f‘uo relation
of 158 to 161, assuming that the expose]
part of the contact-making membrane has
the same surface area as air vent 160. The
movement of the air in the air vent 160 act
not in accordance with that of a liquid, ]\o
movement of which would he governed Ly
the amount deplaced in the receptacle. but in-
asmuch as air is eclastic, the membrane
movements stops after the pressure has heen
equalized. In this manner a greater or
smaller defleciion of the rail ia converted
into a uniform movement of the membrane
161, inasmuch as mainly, enly the firs
generated impact of the compressed air
counts. As soon as the pressure of the ear-
wheels ceases, the surface pressure plate 178
of the air receptacle 159 refurns to ilg orio-
inal position, and the resultant suction re-
turns the flexible contact membrane 161 to
a sheet-metal sieve, 164 which 1s arranued
underneath the membrane 161. This down-

ward movement of the.contact membrane

opens the circuit between contact spring 162
nd contact point 163. A small air vent 165,
if provided, allows the compressed air to
escape, so that only the first impulses are
effective.

Fig. 16 is a vertical section of a similar
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rail contact making device, as described un-
der I'ig. 15, and 1n its normal inoperative
position closes the circuit, whereas contact-
making device, Fig. 15, in its inoperative
position holds the circuit open. In Fig. 16
the ' separately arranged elastic pressure

membrane 166 forces the air against an air

valve 167, which in lifting the contact spring
168 from contact 169 opens the circuit. The
opening of the air valve 167 allows the com-
pressed air to escape, and further operation
takes place after a comparatively longer in-
terval of time, inasmuch as the air occu-
pies more time in leaking back into the air
chamber over the lcosely fitting valve.
- We shall now proceed to describe the op-
eration of our system, which is as follows —
Fig. 9. In order to move signal 92 into
the “clear or proceed” position it is neces-
sary to depress locking-rod 79, which en-
gages track-or switch lever 90, locking it
into position, which makes it impossible to
open the switch before locking-rod 79 is
electrically released. The moment locking-
rod 79 is depressed or lowered, contacts 82
and 83 close the circuits that connect the
battery 91 with magnets M and M’, as well
as magnet 84, which operates the locking
crank-lever 85. One of the electrical cir-
cuits may be traced as follows:—Battery
91—wire a—wire bH—contact 83—wire e—
magnet release 84—wire f—terminal 40—

brush 39—index 22-—contact tip 88—contact

spring 24—collector ring 84—brush 44—

55 terminal 42—wire g—wire A—Dback to bat-

tery 91. Another may be traced as fol-
lows:—DBattery 91—wire a—wire j—contact
82—wire —magnet M—wire /—rail-contact
93—back through g and wire A to battery
91; and another may be traced from battery
91 to wire a—wire j—contact 82—wire f—
wire m—magnet M’—wire n—contact 94—
back through ground or rail and wire 4 to
battery 91.

As soon as the locking rod 79 is de-
pressed, magnet 84 is energized, causing the
locking crank-lever 85 to be attracted, which
engages catch 80, locking the rod 79 as
shown. When the train reaches the rail-
contact 93 each wheel of the train will cause
the electric circuit through magnet M to be
closed and again opened; each such impulse
will cause magnet M to atiract armature
lever 7, which results, through its subsequent
upward movement, .in the ratchet-pawl 8
moving its ratchet-wheel Z forward through
the distance of one tooth, which in turn
opens contacts 24 and 38; the opening of
these contacts opens the circuit of magnet-
release 84, causing crank-iever 85 to liberate
catch 80 at one end and engage catch 81 at
the other end but not fully unlocking the
switch lever, 90. When the train reaches the

rail-contact 94 electric impulses are sent

through magnet M’, which will now operate
in essentially the same manner as described
in the case of magnet M; ratchet-wheel Z’
being advanced exactly the same number
of teeth as ratchet-wheel Z, as the contacts
93 and 94 are set apart a distance greater
than that of the greatest distance between
wheel-axles; that is, ratchet-wheel 77
reaches the same position as ratchet-wheel
Z as soon as the last axle or wheel of the
last vehicle passes contact 94, but not before.
When 7’ has advanced the same number of
teeth as Z, the index-pointers 17 and 22 will
again cover each other, thereby closing con-
tacts 24 and 38 again, causing magnet-re-
lease 84 to be energized, which again atiracts
locking crank-lever 85, thereby releasing
catch 81 and with it locking rod 79. The
dash-pot 87 has as its object to prevent the
premature release of locking rod 79 in case
the ratchet-wheel Z’ should not be advanced
the same distance as ratchet-wheel Z; that
is, should Z’ travel a greater distance than
Z, due to some disturbance, during the mo-
ment that index 17 would cover index 22 the
contacts 24 and 38 would be closed, which
would cause the immediate attraction of
locking crank-lever 85 and subsequent re-
lease of locking rod 79 were it not for the
dash-pot 87, that limits the time of the re-
lease to an interval sufficiently long to leave
the release uneffected during a short, mo-
mentarily closing of contacts 24 and 38.
Fig. 10. When the signal 108 is moved
into the “clear or proceed ” position, con-
tact 109 is being closed, thereby connecting
battery 107, the magnets M and M’ of the
automatic wheel recorder and the rail-
contacts 93 and 94 into circuit. When the
train passes over rail-contacts 93 and 94,
respectively, the automatic wheel recorder
operates in essentially the same manner as
described in Fig. 9, causing contact 23 and
24 to close the circuit. through magnet-
release 98, the path of the current being as
follows:—Battery 106—wire j’—terminal
41—contact 23-—contact 24—wire &’—mag-
net-release 98—wire J’—hack to battery 106.

‘Magnet-release 98 being energized, causes

armature 99 to be attracted against the pull
of spring 105 and the inertia of dash-
pot 104, disengaging locking-lever 102 from
catch 100; locking-lever 102 through the
pull of spring 103 now engages with catch
101 of armature 99. When the last axle
of the last car of the train leaves rail-
contact 94, the automatic wheel recorder will
again open the circuit of magnet-release 98,
as the ratchet-wheel Z’ will have been ad-
vanced the same number of teeth as ratchet-
wheel Z, thereby opening contact 23 and 24,
which results in the release of armature 99,
causing catch 101 to release locking-lever
102; the pull of spring 103 liberates the
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locking-lever from cateh 96, which results
in the release of locking rod 95, allowing
the operator to signal back for the next
train. The dash-pot 104 has been arranged
for the same purpose as deseribed in Fig. 9.

Tig. 11. The locking-lever 102 is disen-
gaged from catch 96 in essentially the same

‘manner as described in Fig. 10 by the train-

traveling over contacts 110 and 111, respec-
tively; when the train reaches contact 112,

“which is placed -ahead of contact 111 a

distance greater than the length of the
longest train operating on the track, mag-
net-release 113 is connected in cireult \Vlth
battery 106, causing locking-pawl 114 to be
thereby releasing locking rod 95,
allowing the -eperator to signal back for
the next train.” The path of the current
through the magnet-release may be traced
a5 follows ———Lattely 106—wire 7'—terminal
49-—contact spring 94— contact 38-—terminal
40—wire m’—magnet i13—wire »'—rail-
contact 112—back throuc>h 01‘ound or rail to
battery 106.

The magnet-release 113 with “its vespec-

‘tive parts is provided to prevent the prema-

ture release of locking rod 95 in case the
automatic wheel recorder did not operate
correctly, due to some disturbance.

Tig. 12. When the track-switch-or signal-
Iever 115 is moved to the position indicated
m full Iines comact 123 is closed, connecting
the battery 107 in circuit wi th the auto
matic wheel recorder and the rail contacts
124 and 1925. - When the train reaches rail-
contact 124 contacts 23 and 24 are caused
to close the circuit through releasing mag-
net 98 by the operaticn of the wheel
recorder as described before; magnet 98
attracts armature 118, which allows locking-
lever 117 to escape from the first catch, the
final release being prevented by the second

catch of armature 118, \Vhen the last axie

or wheel of the last car of the tram leaves
contact 125, the- automatic wheel recorder

“will again separate contacts 23 and 24,

[+
[
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thereby opening the circuit through magnet
.which now becomes inert, releasing
armature 118 and subsequently . locking-
lever 117 drom catch or nose 116, allowing
fever 115 to be returned to the position in-
dicated in dotted lines. As is indicated by
the arrows, the system works equally well
with a train moving in either direction.
Tig. 13. A train is represented as having =n
l):‘smd signal %% and rail-contact 125, caus-
mg the autom%uc wheel recorder W2 to opein
the cirveuit of gwitch-relay R#; armature 132
drops and opens the circuits controlled by
contacts 133 and 134, closino 'ch'cuit con-
troﬂed by contact 135 SLCAA I S% moves into
the “clear or pros eed ” position, provided
the next two blocks ahead are not occupied
by a train. As soon as the train reaches
rail-contact 126, W* opens circuit of RS,

1,509,663

armature 136 drops, causing contacts 137
and 128 tc open the circuits controlled by
them, and contact 139 to close the eircuit
through signal 8% which moves to the “line
clear pos sition, pmwdul the
is clesr. ‘Fhe opening of (onta<t 138 breaks
the circuit through signal 5% which moves
to the “danger or stop” position. When
the Iast axic or wheel of the last car of the
train leaves contuct 126 the automatic wheel
recorder YW aguin closes the circuit of
switch relay H®; armature 132 is again
attracted, closing the circuits controlled by
ontacts 183 and 134, and opening the cir-
cuit controlled by contact 135,
of the civeuit controlled by
ennbies signal ' to aguin clear the block
for a dollowing train. Should the auto-
matic wheel recorder for some reason fail
to close the circuit of its respective switch-
relay, the additional safety device, shown
in ifig. 8 which is suitably connected to
this system by the electrical circuits which
control the recorder W7, relay R’ and signal
B, as shown, and w i’ ioxcu the qwnal to
drop inte the “danger” position as soon
as the train reaches the corresponding rail-
contact of the salely device.  When the
train res :cheg  the rail-contact 127, the
signal 5* 1s again returned to the “ danger”
posrtlon by the operation of W4, which opens
the circnit through R, causing contact 142
to open the cirenit of signal 'St As soon
as the last wheel of the last car of the train
leaves rail-contact 127, W*® closes cireuit of
R* and with it contact 187, clearing the
signal civeuit of s1gn‘xl s* for tue next traing
the operation being 1epc')*'w] at each smnal
station as described above. Das hpot 144
minimizes the danger of wrong signal indi-
cations in case of some disturbance. The
train s always covered by two signals,
Fig. 14. The train s wplosentvd as hav-
ing pamd rail-contact 127, causing W2 to
close the circuit or R#, which attracts arma-
ture 151, closing the circuits controlled by
contacts 152 and 153, respectively, result-
ing in the home umuul 52 moving to the
“ine clear” position, with the 1espo<tnc
distant signal D' ready in the “proceed”
position. Wthas openedthomrcmt through
Re which has dropped its armature l,).l_
LIW"I(‘L'V opulmﬂ the civcuits controlled by
contacts 155 nu 14 >() leaving the home sig-
al 5% in the “stop” position with contacts
® and @ remaining open, resulting in the
dl tant signals D® md D3 to remain in the
“danger” poqhon After the last wheel
of the last car of the train has left the next
rail-contact ahead of contaet 127, and not
shown 1n the drawing, W* closes the con-
tacts 155 and 156 thmuﬂh the action of R¢
and the subsequent attraction of armatnre
154, rvesulting i home signal 8% moving to
the “line elear” OOSLtlon, which closes the

contact 133
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contacts ¢* and d°; distant signal D? is re-

- turned to the “clear or proceed” position,
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while distant signal D?® remains in the
“danger” position on account of the open
contact ¢*, which is held open by the home
signal 5* in the “stop” position. While
only four stations are illustrated, it is ob-
vious that the system is not in any way
limited as to the number of signal stations,
the cycle of operation being cssentially the
same for each station. By connecting the
safety device described in Fig. 8 in the
signal circuits, a failure of the automatic
wheel recorder to operate properly, due to
some disturbance, would not prevent a full
protection of the train, as the safety de-
vice would still compel the respective sig-
na: to move to the “danger or stop” position
as described before. All switch relays are
provided with a time limiting device that
tends to minimize the possibility of momen-
tarily wrong signal indications due to acci-
dental closing of the switch relay contacts.
The signal operating devices receive current
from a common feeder G as shown, or they
may be operated from any other suitable
source of electrical energy.

We do not desive to limit ourselves to
the particular construction, connections and
arrangements of parts shown and described
but aim, in the appended claims, to cover
all modifications which are within the scope
of our invention.

What we claim is:

1. In & railway train protection system
and in combination two independently mov-
able ratchet-wheels; a pawl for each ratchet-
wheel; a spring for moving each pawl in
w direction to actuate its respective ratchet-
wheel; means for preventing return move-
ment of the respective ratchet-wheels; a
pawl-carrying member for each pawl to
which the pawl is pivotally connected, and
by which it can be moved in opposition to
said spring; a positive stop for limiting
the spring-induced movement of each pawl;
means for controlling each of said pawl
carrying members at a separate portion of
the railway track whereby passage of a
car-unit over each of said track-portions
is accompanied by similar movements of
of said pawl-carrying members in opposi-
tion to the respective springs; means for
resetting said ratchet wheels to their normal
position and means for controlling a train
on said track operable only when said wheels
are initially 1n a predetermined relative
position. ,

2. In a railway train protection system

id in combination, a pair of ratchet-
wheels: means whereby movements of the
ame degree are automatically imparted to
the respective ratchet-wheels by the passage
of the same car-unit over separate portions
of the railway-track; hand-actuated mecha-

7

nism for moving one of said ratchet-wheels
independently of the other; and means for
controlling a train on said track operable
only when said wheels are initially in a
predetermined relative position.

8. In a railway train protection system
and in combination, a railway track; two
car-actuated cireuit-closing means located
ab different points along the track; now-
nially Inoperative means for controlling
the passage of a train over said track; two
independently electrically operated means
controlled by the respective circuit-closing
means; means for automatically releasing
said controlling means when said electriz
cally operated means ave initially in prede-
termined relation to cach other; and means
for retarding the action of said releasing
means.

4. In a railway train protection system
and in combination, a railway track; two
car-actuated circuit-closing means located
at different points along the track:; nor-
mally inoperative means for controlling
the passage of a train over saic track; two
independently electrically operated means
controlled by the respective cireuit-closing
means; means for automatically releasing
said controiling means when said electri-
cally operated means are initially in prede-
termined relation to each other; and & dash-
pot for retarding the action of said releas-
Ing means.

5. In a train-protection system and in
combination, a track; a pair of indicators
each having an index, said indexes being of
similar shape, differently colored and con-
centrically rotatively mounted; means
whereby movements of the same degree are
imparted to the rvespective indexes by the
passage of the same car-unit over succes-
sive portions of the track; and means for
controlling a train on the track operable
only when said indexes are initially in
alinement.

6. A railway train protection system
comprising two separate circuit closing
means each constructed and fitted to close an
electric circuit by the passage of a car unit
thereover; normally inoperative means for
controlling the passage of a train over the
closing means; two independently opera-
tive means, one electrically connected with
each of said circuit closing means, for
counting and registering the number of said
car units so passing thereover; means for
releasing said contrelling means automati-
cally operated when said counting means
have reached a predetermined relation to
each other; and retarding means for mo-
mentarily delaying the action of said releas-
ing means.

7. A& railway train protection system
comprising two separate circuit closing
means each constructed and fitted to close
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an electric circuit by the passage of a car

unit thereover; normally inoperative means

for controlling the passage of a train over
. 1 . o

the closing means; an electro magnet form-

ing part of each of such circulis: separace
IS by DhL

means, each actuated by one of said mag-

nets, for counting and registering the num-

ber of said car units so passing theve-

- N . = .
over: means for releasing said controlling

10 means: an indenendent electro-magnet fou
3 N o

actuating said releasing means; and a third

1,509,663

electric circuit including said last-named
magnet and closable by the combined action
3§ said fret-named magnets only when they
shall have actuated both
nreans an equal number of tines,
GISBERT 1. BOSSARD,
Witnesses as to (shert L. Bossard :
Frizsporm A, Ray,
Frani C. Currrs.

RUD. ZAUGG.

said counting 1
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