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 UNITED STATES PATENT

JOSEPH L. JONES, OF KIZER, TENNESSEE.

-

- TRAIN-CONTROLLING APPARATUS. .

 No. 863,540,

: Speciﬁcat‘ien of Letters -Pﬁtenﬁ.

To all whom it may-.cbﬂcem: ' | - . .
Be it known that I, Joserm L. JoNESs, a citizen of

- the 'United States, residing at Kizer, in the county of

Blount and State of Tennessee, have Invented &' new

and useful Trainé()ontrolling Apparatus, of whik:_h_ the

following is a specification.

- This invention relates to train Eignaliugxand éontrql-
ling means, and has for its principal object to provide -

a wirelese system whereby trains approaching within a

10
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danger limit may be warned, or when the _trainé" con-

tinue to travel after receiving one ot more warnings,
- the brakes or controlling mechanism on both trains will

be actuated and the traing automatically stopped be-
fore a collision can occur. = - . o

A still further object of the invention is to provide a
system of this class in which trains approaching within
a, danger zone will receive warnings at regular inter-
vals, and aftér.'h,-prédetermined number. of - Warui_ngs

have been flashed or sounded, the brakes or other con- |

trolling mechanism will be actuated. .
A

system of this class which may also be used as a means
for inter-communication between the trains or between
the trains and stations. |

With these and other object.s in view, as will more.
fully hereinafter appear, the invention consists'in cer-
tain novel features of construction and arrangement of

- parts, hereinaftei- fully descr_ibed_,' lustrated in the

30

accompanying drawings, and particularly pointed out

in the appended claims, it being understood that va--
-rious changes in the form, proportions, size and minor:

details of the'atructu_remay ‘be made without depart-

39

ing-from the spirit or sacrificing any Of‘the advantages

of the Invention. N o |
~ In the accompanying drawings:—Figure 1 is a gen-

“eral diagram showing the application of the invention

- 40

to two_approaching trains. Fig. 2 is an elevation of
the mechanism for titing the operation of the deco-
herer,.and for setting into motion the mechanism for
applying the brakes or other train controlling devices,

Fig. 3 tllustrates the brake applying' mechanism and its
connections. Fig. 4 is a partial plan view of the same.
Fig. b is an elevation, partly in section, of the circuit

- controlling device operated by the engine. Fig. 6 is a

45

20

55

transverse sectional view of the same. Figs. 7 and 8
are detall views showing the operation of the cireuit
closing device. - Fig. 9 is a 'detail perspective view of
the mnsulating drum which carries the contact. - |
Similar numerals of reference are employed to indi-

cate corresponding parts throughout the several figures

of the drawings.

On each locomotive, and at each station along the
line are sending and receiving devices, together with -
two aerial poles, one for sending and the other for re-
celving, these being generally in the form of metallic:

still further object of the invention is to provide a

—

et e
F

“employed if necessary. = . e
.. The present apparatus is designed to send a signal -
‘automatically as the train advances, that is to say, the
primary circuit of the induction: coil will be.closed
every predetermined number of jijéirblutions- of the
‘ fifteen .revolutions,
which would mean from fifteen t0 twenty signals every
. diameter of- the driving
- | wheels. - For this purpose, an automatic circinit cloger

-the ratchet wheel is held by a:spﬁng_pmﬂ 26. |
‘Mounted. loosely on the shaft is a circuit closing

Application filed Dacemﬁen iU: i906- " Sﬁ.ﬁa’l N‘?- J347’122' o -

~ The sending-apparatus includes a vertical pole or
conductor 10 and Ruhmkorff coil 11, one of the spark-
ing poles being connected to the aerial conductor and

| the other to a ground 12 which in the present instance

'fakes the form of a zinc box containing water. The

‘primary of the coil is connected by a wire 15 to one

Patented Aug' 18,1907,

-
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"',rodé“-abﬂuti oﬁé—fdu}th_df an inch in diameter anﬂ ag -
~high as the tunnels, bridges and the like will perniit,

60

bole of a source of energy 16, and the opposite pole of

this source of energy is connected by a wire 17 to 1

65

contact immediately under a switch blade 18, .the

switch blade being normally out of engagement with
the contact. From the fixed end of the switch blade
runs a wire 19 to the primary, the interrupter being ar-

ranged in the circuit a8 usual, and a condenser being

driving wheels, for instance,

mile, in accordance with the

1s arranged adjacent to the cross head or other movable

part of the engine, and receives a step by step move-
ment ag the cross head reciprocates. ‘This circuit
closer includes a revoluble shaft 20 that is thounted in -
| @ sultable bearing inclosed in a casing 21 and secured

to the shaft is.a ratchet wheel 23 With which engages s’
pawl 24." The pawl is supported. by a spring 25 and -

70

79
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'85;_:

has one end projecting through an opening in the wall .-
of the casing in pbsitién 1o _bé_ 'ﬁngalgled._.by the Cross .
head , indicated by dotted lines in Fig. 5, the cross -

head moving the pawl from the full liie to the dotted
line position, and the return movement-being accom-

plished by the spring 25, so that the ratchet wheel will

90

be advanced a single step af each complete reciproca~" |

tory movement of said cross head.

I

When s0 advanced = -
95

| dru 21, prefeably formed of insulting materil ang.

connected to the-shaft by a spiral spring 28. . This: -

drum carries on its periphery a radially projecting pin
29 which is engaged. by a locking spring 30.tha_,t__-_tendé-;

to hold it from movement under stress. of the. spring.

the spring unwinds.

It_:.gcking. member and raises such member 30 from en-
gagement with the pin 29, whereupon the drum re-

‘volves rapidly in the direction indicated by the arrow 110

“As'the ratchet wheel is turned, the spring is wound' up, =
and if the locking member 30 is released, the di'um'_.is' |
allowed to make one complete rotativ e movement as
_ _ as.. .o 105
- “Mounted on the shaft is a, radially projecting arnif32 L

having a cam-shaped outer end that engages under the

100

i
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in Fig. 7, untll a stop pin 33 projecting from the end | tery &9 to electro-magnet of the decoherer, wire 90,
of the drum engages against the cam arm 32 and stops contact 88, pin 87, the ratchet wheel, the ratchet wheel
turther movement of said drum, this occurring in ad- | arbor 91, a wire 92, to battery 89, so that after-a certain
~vance of the arrival of the pin 29 at the initial position | number of taps of the bell depending on the number of
5- and the contact of the pin 33 with the arm 29 will move | teeth of the ratchet wheel 86, the decoherer will be set 70

said arm. from below the stop member 30, so that the | into operation and ihe message will be stopped..

1atter will be in position to be engaged by the pin 29 In order to prevent the reception of an alarm bjr
and check the movement of the circuit closer when it | the bell of the sending station, the strip 37 of the drum
~ has made a single complete revolution. 97 is utilized.’ Tt will be seen by reference to Figs.

10 Mounted, on the drum o7 are two -bands 36 and 37, | 6 and 7 that this strip 18 engaged by two contacts 95 7o

formed of good _conducti_ng' material, the band 37 being and 96, which normally rest in the space between the

o trifle shorter than band 36 for a purpose hereinafter | ends of the current conducting strip. ‘When the drum.
deseribed. This band 36 1s engaged by two spring is turning, however, these coniacts will both be in

- contacts 38 and 39, that are carried by a portion 40 of engagement with the strip, and a circuit will be closed

15 the fixed irame, while the drum is rotating. When | between them. The contact 95 1s connected by a 80

~ the drum is af rest they bear on the surface of the insu- | wire 97 1o & Wiré 98 which leads to a wire 92, while
lating material of which the drum 1s formed, and hence | the contact 96 is connected to the wire 90, so that as
no circuit is closed hetween them. The contact 38 | soon as the drum starts to rotate, the circuit of the de-

i« connected by a wire 41-10 that pole of the battery | coherer will be closed with its battery and the de-
20 opposite the connection of said battery with the pri- coherer will start into operation, shaking the coherer 80
"mary of the coil, while contact 39 is connected by | and preventing the reception of the signal. By mak- |
wire 43 with the end of switch blade 18, so that if the | ing the strip 36 a trifie longer than the sending strip 57,

 drum is rotated, the circuit is closed the same as it | the non-reception of a message. ig positively prevented.
would be by depressing plade 18 of the switch, and 1n order that the decoherer of the sending station
95 the primary of the coil will be energized, and it may | may be set into operation when a message is being 90
here be remarked that the function of the switch 1s fo sent manually, the contact 95 is connected by a wire
enable the engineer to send a signal when the train is | 100 to the fixed end of a switch blade 101, and the
stopped, or to allow the sending of readable messages. | opposite contact 96 is connected DY a wire 102 to a
The coherer and decoherer are carried by a, standard contact immediately under such switch blade 101 and
30 50, having a spring ol carrylng an armature 52, and at | normally out of engagement therewith. The "Two 995
the end of the armature 1s 2 hock 53 in which the co- switch blades are connected by a cross bar 104 formed
herer 54 is confined by screw =5 The standard 50 also | of non-conducting material and carrying 2 guitable
carries an electro-magnet 60 which when energized, | handle, so that both may be moved to closed position
will attract the armature, and the coherer will be agi- | or to open position at the same time, so that whenever
35 tated for the purpose of loosening the metal in the co- | the switch 18 depressed for the purpose of ehergizing 100
herer. . | | the primary circuit of the Ruhmkorfi coil, and send- |
The aerial recelving rod 65 18 connected by a wire 66 | ing a message, the decoherer will be placed in circutt
to one end of the coherer tube, and the opposite end | with its battery and the coherer of the sending gtation
_ thereof is connected by a wire 67 to a ground 68 which will be prevented from responding to- the message 80
40 in this case 18 preferably in the form of a zinc box con- gent. - e ~ S
- taining water. . I - | On the shaft or arbor 91 is arranged & worm 100/
The receiving apparatus further includes a delicate which engages with a worm wheel 1017 having a shait
relay 70, the coils of the relay being included in 2 cir- | mounted 1n suitable bearings on the frame and carrying
cuit which may be iraced from a battery 71 through'a | & contact pin 1027 which as the worm 18 turned, 18
45 wire 72 to the relay coil, from thence through a wire brought into engagement with & contact strip 103. 110
73 to the rod ‘51 of the coherer, the coherer, the wire Connected electrically to thg frame and to the worm

L

108

L]

74, an electric bell 7o, through the coils of the bell and | wheel is a wire 104/ leading to a pair of electro-magnets |
back through a wire 76 io the battery 71. This latter | 105, and these are connected by a wire 106 to & battery . . ..
- eNergizes the relay coil when the pari;icles of metal 1n "107, and the contact spring 103/, After the ratchet
50 the colierer cling together when subjected to the action wheel 86 has been turned 2 predetermined number of 11 B
" of the wave, and the armature 77 of the relay will be | times and the engineer has received 2 correspdndiﬂg |
attracted against the stop 78, thereupon closing a cir- | number of signals, the pin 102 will engage the contact
. cuit which may be traced from the battery 71 through 103, %nd the electro-magnets 100 will be energized.
a wire 80, the relay armature 77, stop 78, wire 81, the ; Adjacent to the electro-magnet is a valve 109 which, -
- 55 bell 79, and wire 76 back to battery. The bell will | in the present 1nstance is shown as connected in the 120
" ihereafter continue to ring so long as the primary of | train pipe of the air brake system, although it may- |
the Ruhmkorff coil 1s connected to the sending bat- represent any train controlling-device, such, for in-
tery, and in order that it may be stopped after 2 certain | stance, as a Y1€ans for operating the reversing lever -
number of taps,-the clapper rod 84 of the bell is pro- | for closing the throttle valve or the like. The stem |
60 vide\cr-with a pawl 85 which engages s ratchet wheel | of this valve is in the form of an arbor or shaft 110 on 120
86 mounted at one side of the bell and carrying a circuit | which 1s gecured a gear wheel 111, and a hand wheel
 closing pin 87 which, when the ratchet ‘wheel has | 112. The shaft 110 is mounted in bearings. in a suit-
moved to the extent of a complete revolution, is adapt- | able frame 115 which, also, serves as a support for a
ed to engage 2 spring contact 83. This contact 83 i3 | shaft 116 carrying a pinion 118 in mesh with the gear |
65 arranged in a circuit which may be traced from a bat- | 111 and a ratchet wheel 119. Secured to the ratchet 130




wheel is one end of a coiled spring

sqs,sat}

end of said spring being secured to the frame. This

spring is placed under stress when the hand wheel 112
1s turned for the purpose of closing the valve or other

controlling device 109, and is held under stress by a

- pawl 121 which engages the teeth of the ratchet wheel.

- The pawl is carried by a pivoted lever 122 and is held

10

15

20
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2 danger zone, means on each train

‘and restoring the parts

- sound and will be
30

Qevice sub~equent to

in operative position by a spring 123. On this lever
Is an armature 124 that is arranged within the field
of force of the eleetro-magnets 105. | |
After the sending of a predetermined number of
signals, the electro-magnets 105. will .be energized,
and the armature 124 will be attracted, moving the

- pawl 121 to release position, whereupon the spring
and will transmit rotative movement
~ through the gearing connections to

" turning the valve to open position in order to bleed

will unwind,
the stem 110,

the train pipe and permit the application of the brakes
In the usual manner, or, as before described, move-

-ment may be transmitted to a throttle valve, revers:
ing- mechanism, or any other train controlling device.

After the brakes have been applied, the engineer
may turn the hand wheel 112 {or the Ppurpose of closing
the valve, and at the same time winding up the spring

for another 'op_*eration._ | ~
It will be seen that as soon as the trains approach
within a danger limit, the signals will commence to

trains near each other. After the sounding of a pre-
determined number of signals, the brakes vill be ap-
plied or the trains otherwise brought to
before a collision can occur, - )

The apparatus may be.installed at -low cost and all

of the parts may be placed within a suitable box or
,casing in order to protect them from- exposure. |

I claim:—

1. In a wireless system of electric train control, means
- on the trains for propagating electrice waves at predeter-

mined successive intervals to constitute a danger zone radi-
ating from each train, o signal actuating apparatus on
each train sensitive to the propagated waves, and means"
carried upon each train for actuating a train controlling
1 predetermined number of opera-
t.ons of the signal mechanism, - |

2. In a wireless system of electric train control, means |

on each train for bropagating electric waves to constitute

. and actuated by the
movement of the train for setting

120, the opposite

ing a train-controlling device subsequent
.actuations of the signal device,

- for propagating electric waves, a

upon

to initial position in readiness

sounded at regular intervals as the

a standstill

" the ‘worm -wheel, an air

. magnets to the contacts of the worm wheel.

have hereto affixed
Wwitnesses, . . -

the electric wave propa- | -

&
gating apparatus in aection, at predetermined intervals, a
signal actuating means on esch
agated electric waves, and means on each train for operat-,
to a number of

‘3. In a wireless gystem of electric train confroL mehn’s

upoh each train for

controlling device on each train, and means for

tric waves after the train has traveled a predetermined dis-

- tance within the influence of sald emanated waves,

train sensitive to the prop-

50

55

bropagating electric waves, a train-
_ . setting the
- Sume in operation through the action of the emanated elec-

60.-

4. In a wireless system of electric train control, means -

train-controlling device

ch each train, and means sensitive to the emanated waves

for operating said contrelling devices after the trains. hﬂ‘ﬂ}

moved a predetermined distance within the influence  of
sald emanated waves, . : B

each train for propagating electric waves
termined regular intervals to constitute g zone of electric
emanation traveling with said train, signal operating
means upon each train sengsitive to the eléctric emanations,
and train-controlling means upon each train set in opera-
tion by the signal mechanism subsequent to g predeter-

mined. namber of operations of the Iatter, under the ~ii1ﬂ11_:- 3

ence of the emanated waves, - o

6., In a wireless System of train control, an alarm on
each engine, a train actuated |
permitiing operation of the alarm at regular intervals af-
terr the aproach of the trains within g danger limit, an
alarm actuated | for automatically breaking the

means for |
alarm’ eireuit and including a pawl and ratchet, a frain

0. In a wireless system of electric train contrdl, means
at prede-

65
70

76

circuit closing device for

. 80

controlling device, an electro-magnetically actuated means

controlling its operation, i )
said means and having its terminals under the control of
the pawl and ratchet mechanisim. | I

7. In apparatus of

the ratchet wheel, g worm on said shaft, & worm wheel

Interméshing with the worm, contacts under the control of
brake. valve, a gear wheel on the.
- Stem of sald yalve, a hand wheel also carried by the stem .
Tor closing the valve, a shaft, a

and serving ‘as -a means
pinion arranged thereon and intermeshing
wheel, a ratchet wheel also mounted on the
tending to turn the shaft and’impart opening movyement to

with the ‘gear

and a circuit extending through -
o DRE 85

| the class described, a- pawl and

|. ratchet mechanism arranged to be set -nito. opémti_np_ when -

| the trains approach within a danger Iimit, a shaft carrying -

the valve, a pawl .'Eng&ging the ratchet wheel, a pawl car-

ying' lever, an .armature thereon, an. elec.ro-magnet for /

said armature, and a circuit extending from the electro-

In testimony that I claim  the foregoing as mf; oﬁﬁ, T
my signature in the presence of two

Witnesses:
J. H. Bricyr, Jr.,
- B. H. BURID{G.

90

il

shaft, a spring 95

100

- JOSEPHL‘ JONES. .
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