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" To all whom it may concern,.: - This stoppage of the trains is accomplished 55
- Be it known that I, Harver B, MiLLer, Automatically and, if an engineer should

& citizen of the United States, residing at perceive that his train hias been slowed down

~Staunton, in the county of Augusta and | op caused to stop without his agency or that

5 State of Virginia, have Invented new and yse- 1 of any one on his train, this wil} positively
tul Improvements 1 Electric&lly-Gmrerned indicate to hing danger. Tf e has been 60
Automatieally- Operable Train - Controlling | slowed down in the manner indicated he can

~ Systems, of which the following is a specifica- thereafter run under reduced speed intil

- tion.. L - - | possibility of danger has been eliminated and

10 This invention relates to electrically-goy- this can be indicated by signals or otherwise,

~ erned, automatically - operable, train con- The system involves in its make-up certain 65
trolling systems, . - _ " | electrical connections and means for energiz-
A system Involving my invention is cabe~ [ Ing the same. and, while in the present case
ble of successfu] and- advantageous yse In | these connections are employed for con-

15 connection with'mﬂwa,ys whereon the vehi-. troiling the movement of g train op trains, .
cles are propelled py steam, electricity, or they can without change or possibly by slicht 79
Otherwise, o | _ | modifications be adapted for signdls. . Tt

In the drawings &ccompanying and form- | wil] therefore be clegr that, when I use the
Ing :art of this specification T show in detail | tifle wnich T have selected for designating

20" one stimple and effective form of embodiment my invention, I can use the invention for
or the invention ‘which, to enabla those controlling trains in Varlous ways, but I pref- 75

skilled in the aré o - practice the same, will erably accomplish this by reducing train-
b set forth in detgi] in the following (escrip- Pipe or train-lipe Pressure. The different

tion, while the novelty of the Invention will | parts are S¢ arranged, as will be hereinafter -

~25 be included in the claims succeeding said | obvious, that the system is self testing; that N

description. In said deseription I shall for | is tq say, should there be g failure of g switch, 80 -

“tonvenlence describe the system in conjunec-. for example, to operate,. this will be made

tion with g stegmn rallway and the same 18 of | evident tq an engineer., -

'~ 8uch & character as to give to an engineer or | Referring to saj drawings: figure 1 is g

30 other trainman notice of danger or of the | diggrammatic plan view of g System involv-

| rOXimity of two trains, In the form Of em- | jrg my mvention. Fig. 2is a detail view of & 85

odiment of he invention lustrated it 1ISmy | co mbined actuator and contaet device. Fj o,
Intention to g prise. two engineers of their | 3 18 & diagrammatic elevation of portion

adj&cence.'-;j’l‘ © system, however, ag will be train-pipe, valve, magnet for operating the

35 -clear from wiat hasbeensta,ted, can be used valve, and certain énﬁcting parts.  Fig. 4 jg

1d many ways, for example, for pPreventmg | g detail view of latching mechanism. Fie. 5 90.

bridge washed AWay, or osher such like and tacts, and latches cop erative with
- Siunilar “cauges, Preferably two trains are | switch. Fig. 6isaside eievation of the parts
40 .Sifnultaneously};stopped Or caused to- slow ' shown in ‘Fig. 5 and illpstra}ting by dotted .
- doM"&utGm&ticajly or wholly independentiy‘ lines 'said combined actuator and contact (e 95
of the trainmen in charge thereof when suech | vice. Fig. 7 ig 2'top plan view of g contact
Y ithin dg  Proximity to | pgil Fig. 8 is a sectional view of said con-
eatit other ard the amount pr distance . be- | tg0t rails, the said actuator and contact (e-
' h In S onti ' dotted linesin
be a3 de‘i‘efmjge‘d'pn to suit particular cond. | said figure, - o | 100

. P1pe értrain-line, the train CAITYINg the same | at timies as conductors; ag wil] hereinafter ap-
18 caused to slow down or to stop in sceord- pear.  Codperative with the railway rails are |
 eNcewith the'amount of reduction’of pressuse, | conductor rails. Th‘ere-may be any number

iy | N s ST & -
o1 the reduction of 81T pressure in an air. composed of the rajg 2 These rails 2 serva, 105




.10

19

20

26

e

of these conductor rails and they may be as-
sociated with the track rails in any desirable
way. As a matter of fact sald conductor
rails need not
long as they serve as conductors. Said con-
ductorsrails are generally arrdnged in pairs
and they may be separated any desirable

distances, the spaces or intervals between the

upon the .length of the

same depending
blocks, and they may 1D
sir_?d relation with respect to the railway
rails.
<hown six of these conductor rails and denote
them by 3, 32, 3%, 3¢, 3%, and 3¢, respectively.
Said conductor rails may Le mounted on
posts or standards denoted in each case by 4

and shown clearly in ¥igs. 7 and 8. Itismy:|
custom to insulate said conductor rails from |

the ground. The conductor rail shown in
detail in Figs. 7 and 8 may be any one. of

those shown in Fig. 1, for instance, the rail 3,
as in the present case they are all the same 1n
. construction and function. The conductor

rails 3 and 3¢ cosperate, while the conductor.

rails 3° and 3° cooperate. -The conductor

' rails which codperate with the rails 3* and 3¢

- are not shown 1 Iig. 1,
understood that they are located to

30

39

40

although it will be
the right
and left respectively of said rails 3* and 3°.
I have 85)1

this conductor may consist of wire. Be-
tween the rails 3 and 3° is a conductor or
wire as 5*. The wire or conductor leading
from the rail 3* and the codperative rail, not
shown, is denoted by 5°, while the conductor
or wire leading from the rail 3¢ to the codp-
erating conductor rail, also not shown, is deés-
igneted by 5% Connections such as those 1
have described can be used when properly en-
ergized for operating a signal, a brake-con-

~trolling device, or anything else, although 1n

45

gt 6 the locomotive of a train.

1t
| piipe is equi[{}ped with a valve as
‘wihen opencd,

55

8o

train hauled by said locomotive 6. To

the present case they are, as will be clear,
utilized for effecting the reduction of pressure
in an air brake apparatus. o

In Fig. 1 of the drawings 1 have shown
This loco-
motive is provided with an air-brake appa-
ratus or system includini in 1ts make-up &
train-pipe or line as 7 (see If

will cause a reduction of pres-

‘sure in the train-pipe sufficient to cause 2

of the |

slackening of speed of or stoppage X
the
Stem of said valve 8 is connected an auto-
natically operative arm as 9.° The arm is
shown as aperated by a weight as 10 adjust-
ably secured thereto by a set-screw as 11.
The valve 8 is held in its closed position nor-
mally by means of & detent or catch as 12
which in the present case constitutes the
armature of & magnet as 13, said magnet be-
ing suitably mounted upon. the

be placed in any de-

TFor convenience of illustration 1 have

own as extending between the
conductor rails 3 and 3° a conductor as o and

ig. 3.) This train-
8 which,

ounted plate or
board 14 and bemg insulated t];e:efmr’n.'_,,_ said arm 24 stands approxi

gl

strictly speaking be rails, so |

J

regulated. This

detent.

 actuator.

891,779

Normally, of course, the magnet 18 deéner-
oized. |
fracts its armature 12 sufficiently so as to

latter so that said arm

‘When it is energized, however, 1t at-

safne from under the valve operat-
‘ing member or arm 9, thereby releasing the
can, by the power of

70

the weight 10, be caused to drop for opening -

the valve 8. The length of opening move-
ment of the valve can be regulated by a pin
as 15 adapted to be placed in any one of the
several holes 16 arranged on ah arc concen-
fiic with the axis of motion of the arm 9.
The pin 15 is removably fitted 1n the lower-
most hole 16. By placing said pin in the
uppermost hole the opening movement of the
valve 8 will be quite Testricted. These holes
are shown as being formed in the board or
plate 14. The armature-detent 12 1s 1llus-
irated. as carried at the lower end of a rock-
ing-lever as 17 shown as fulerumed between
its ends to the board or plate 14. The upper
arm or branch of the lever 17 is illustrated as

79

80

85 -

provided with a weight as 18 whereby I ob- |

tain o balanced lever; that is to say, there 1s
an equal amount of weight in the lever at

opposite sides of its center of motion o that
. the lever in itself has no tendency to operate.
To the lower arm or branch of the lever 171

‘have shown as connected one end of a light
voiled pull spring 19, the other end of sald
spring being connected with & screw as 20

90

95_

tapged through a projection as 21 on the plate
or board 14. By the manipulation of said .

screw 20 the tension of the spring 19.can be
| Sﬁring'w serves normally

and positively to

192 in its effective position so that said arma-

ture-detent cannot possibly be accidentally

disengaged or freed from the arm 9, The

core of the magnet 13 is shown as having its

old the armature-detent’

100

105

outer end provided with a substantially con- = -
:cal counter-bore to receive the correspond-- -

ingly shaped portion of said armature-detent
when the said magnet attracts said armature-
From one pole of the magnet 135 a
conductor as 22 extends, said conductor be-

ing connected with some metallic part. of the

locomotive 6 which is in electrical connection
with one of the rails 2. From the other pole
of said magnet a wire as 23 extends, said
wire being also connected with the SWINnging

arm as 24 represented as pivoted to a rock-.

shaft as 25 carried by bearings as 26 on the
locomotive (see Fig. 2, for example.) Said
swinging arm 24 serves two purposes, one, as
o contact device, and the other, as a switch-
Said arm therefore isreally & com-

110

115

120

bined switch-actuator and contact device.

In the embodiment of the invention shown
said arm 24, when in its operative position, 18
horizontally disposed, although, by virtue of
its connecfion with the shaft 25, 1t can be
swung up out
quires to a vertical position. Normally also

i

friately at right-

of the way when occasion re- -

130



| lﬂSDmeSmtab]e 'ﬁf&y with
. ,Tpfﬁintﬁ._r.em‘bvgd from the center of motion

10 Ir

-+ The arm 24 hag ot 1ts outer end an upright
- P as 28 “which constitutes the effective op
- working part of

20

25 tl

30

40

45

with the necessary Operating electric current  switch levers I . t-hgeir shifted positions and,
In any desirable anner, for example, from although said mears may be of arty suitable -
the main or fee( conductor 30, branch wires claracter, T hnd that illustrated” gg qurte go
Or conductors ag 51, 312 and .31b leading satisfactory, At Opposite sides of the lever
rom satd main or fee conductor 30 to the'| 29, when tha Same IS 1n its neutra] position, I
respective Switches 29 29%  and 29°. In have located latches gs 44 and 45 gaid latches -
1gs. 5 and 6 T have. shown one of said ; being in the Present case of the gravity type

switches, for instance, the switch 29, and the | and being supported by suitable bearings 95
barts immediately: assoclated therewith, in- upon the Support 41 (see Fig. 4, for ex.
cluding  the _branch conductor 37 The ample.) The downw&rd‘ motion of the
main conductor or feed-wire 30 may be sup- latches 44 an 45 1s limited by suitable stops
DPlied in turn with the NeCcessary current by as 46 on said support The lever 29 18 shown
any suitable form of generator, for Instance, as -occupying its neutral position in Fig. 4, 190
by 'a battery as 32 one terminal of which is | Tt will be assumed thatsaid lever 29 ;. Swung
connected with gaj( wire 30 by a wire as 33, | to the left in said figure, When 1t has moved
while “the otler terminal g Connected {9 | sufficient distance it wﬁilelevath the latel

- ground by a wire ‘g 34. "There may be any | 45 and, when it has cleared sajl lateh, .the
desired numher of batteries ‘employed along | latter wi]] drop behind thelever, so ag to bre- 105
‘the railway, assuming that sych generators | vent for the time being the retury of the lever
are used, but batterie are not essentigl for to its original position hy the power of the
this PUrpose, as will he clear from what has Spring 43’ A R -

~ been stated, The lever 29'swings_1between_ The latches 44 ang 45 are tripped throngh
mufl'co{ipemtes with the pairg of contacts 35 |- tha medium of magnets gs 47.and 48 which 119 -
-and 36 and 37 and 38, the Iever-29*'_* codperat- are energized as wi]] hereinafter appear, the
g with contacts. 35, 36 37a and 382 armatures of ggj magnets having links g

~ while the lever 2gb cooperates with: contacts |'47” pendent therefrom and loosely conneécted

- 35P 36, 37" and 38b _arranged*.emctly like | wi 1{) the latches 44 and 45 w lereby the
the contacts 35,36, 37 and 3% Lhe contact | late €S can have g movement wpward inde- 115
39 1S connected by a wire as 39 with the wire | endently of the Agnets so as-to permit the
5°. Thae contact 37 ig sconnected. by a wire .E}ver 29 to be moved tq 1ts extreme shifted
as 40 with the wire 5 whieh, it wil] beremem- positions under the action of a suttable (e-
‘be‘md,’connects the conductor rajlg 3 and 3% | vice which may be the part 24 on the trajn.
The contact 35%1s connecte( by & wire a5 402 Tt will be assumeqd as before that the |atah 45 120

 with sald wire 2, while the contact S7%1S con- 1 ig 10lding the lever 29 in jts otted-line posi-
nected by a-wire 40 with the wire 5 whieh, | tion in 1g.-4. When the magnet 48 js ener-
1t will beundefsm@d,- -connects the contact | gized it gttracfs 1ts armature and the latter, -
Fals 30 gnd .3e. - The. contact 351§ con- acting through the Jin 47, lifts the latch
nected hy a wire' gq 20% with sgid Wire 5% | 45 and thereby. reléases the lever 29 g that 125
Whﬂethq‘cont&ct'377’ IS coniected. bv g wipa the ] e 1tly | o

55

18 maintained in this jtg
‘some posifive.
.stance, by SPIing means,
58prings edch denoted by 27 tor such

‘conductor rails |
-also operate Switches gg 29, 292 and 2gb

as 40 with the wire. 5¢..

891,779

24 and, it
neutral position in
able manner, for iy
I have shown two
purpose. |
are connected-

-

the arm: 94 at g,

angles -t_d its 'sijpijoft or Tock-shaft

but vield

he buter ends ol these sprines

be.

. sald arm, and_this pin is
adapted. to Juccessively engage the several
hereinbefore described and to

o The contacts 35, |

37, 354, 37n 357, and-37b are therefore elec- |
trically cohneeted with CoGperating. conduc- | f
tor rails go ag to provide for bl R

ocks, .. ]

the two pairs
-and

switch' Jever 29,
purpose a part
engage the respective pairs of contacts,

of contywts

respectively bridged in alternation

are insulated therefrom in any suita
1 provide Positive means for temp h
to be supplied holding the switeh lever 29 and the other

, 35 and 36 and 37
l 38 are respectively insulated frop, each

other, although said contacts are adapted to

by the

saild lever having. for thig

79

80

. 85 -

and 48> Tespectively. 130



One terminal of the magnet 48 is-connected
by the wire 49 with the contact 387 The
corresponding terminal of the magnet 47% 1S
connected by a wire as 49 with the contact
36. The corresponding terminal of the mag-
net 48% is connected by a wire as 49¢ with
the contact 38». The other terminals of

said three magnets 48, 477, and 48* are con-

10

15

nected to ground. It is needless, 1t 1s be-
lieved, to describe the connections between
the magnets 47 and 48 and their codperat-
ing contacts. The ground connections for
said macnets 47 and 48 are clearly shown in
Fig. 1 of the drawings. . O

Tt will be assumed that a train or locomo-

tive as 6 is traveling in the direction of the
When the arm 24 on the.
29 1t

arrow 1n Fig. 1.
locomotive struck the switch lever

swung said switch lever 29 over so that the

20

30

35

40

45

50

80

60

65

therefore evident that, as soon as a

projection 42 engaged the contacts 37 and 38
and electrically bridged the space between
these contacts, the lever when shifted having
been held in its shifted position by the action
of the lateh 45. Said lever 29 will be held
shifted until the magnet 48 1s energized.
Said lever 29 will be held i 1ts shifted posi-
tion until the arm 24 strikes and correspond-
ingly shifts the lever 29 so as to cause said
lever 29® to bridee the contacts 37 and 38,

As soon as the lever 292 is thus shifted .the

contact 382, wire 49, and magnet 48 are put

into electrical connection with the switch 29*
which, as is understood, receives energy from

the battery 32, by virtue of which the mag-
et 48 will be energized to release the switch

29 and permit the Tatter to be brought to its
neutral position by the-power of its spring 43.
Should the train, locomotive, or other vehi-
cle be traveling in the opposite direction the
operation described wilF be reversed. It 1s
train
leaves a block, it affects, through certain In-
strumentalities; such as those hereinbefore
described, the switch in the following block,

this, of course, applying whether the vehicle

be traveling from the left toward the right n

said Fig. 1 or vice versa, so longas the right
of way 1s open. It will be assumed that the
train 6 is proceeding toward the left in Kig. 1
and further that a train, not shown, i travel-
ing toward the right in said figure. It will
be understood that, when the lever 29 was
thrown over as previously described, thecon-
tact rails 3 and 3¢ are connected in multiple
and are in uninterrupted electric connection
with the battery 32 so that, when the con-
tact member as 24 on the train moving to-

ward the right strikes the contact rail 3¢, the

magnet 13 thereon will be put into connec-
tion with the battery 32 and aiso with
eround so as to effect the opening of the Alr-
reducing valve 8 on said train moving to-
ward the tight, which will result in stopping
or slowing down said train. Shonld there be
a train following the troin 6,‘5&}‘ following

“to work the switch (not
of said switch 29 is effective for holding the

the battery

cowbination of several pairs of contacts,

.891,779

train will be stopped as soon as the contact
member as 24 thereon strikes the
rail 3. The train in the block therefore 1s
Efotected from opposite directions.

prefer that a train be stopped outright by

‘the reduction of the air pressure it will be ap-

contact

While

70

parent that such train might be slowed down.

It will be assumed that the train 6 has
passed the switch 29 without operating. the
same.
shown) at the right

contact rail 3% in electrical connection with
392 so. that, when the contact
member 24 strikes the contact rail 3%, the
train 6 will be stopped or caused to slow
down. This makes the system therefore sell
testing.. ~
“What I claimis: .

1. In a system of the class described, the

Q

The switch 29 thereby having falled

5

80

89

switch “codperative with each two pairs of

contacts and adapted to simultaneously
bridge the contacts of each pair; a source of
electrical energy connected with the switches,
conductor rails connected with certain of the
contacts, magnets electrically connected with
the remainder-of the contacts, and switeh-
locking means controlled by said magnets.

9. In a system of the class described, the

combination of several pairs of contacts, a

switch cooperative with each two pairs of
contacts and adapted to simultancously
bridge the contacts of each of such pairs,
means for normally holding each switch out
of engagement with its several coOperating
contaets and for returning the same to a neu-
tral position after having been shifted; a
source of electrical energy connected with
the switches, conductor rails connected with
certain of the contacts, magnets electrically
connected with the remainder of the con-

tacts, and switeh-locking means controlled

by said magnets. -
3. In a system of the class described, the
combination of several pairs of econtacts, a
vibratory switch cobperative with each twd
pairs of contacts and adapted to simultane-
ously bridge the contacts of each of such.
pairs, a source of electrical energy connected

with the switches, econductor rails connected

90

95

100

105

110

115

with ‘certain of the contacts, magnets elec--

trically connected with the remainder of the

contacts, and switeh - locking means con- :
trolled by said maguceus. |

4. In a system of the class described, ratis,
a vehicle to-travel on said rails, a conductor
rail, a contact electrically connected with

said conductor rail, & switeh; 2 source of elec-

trical energy connected with said switch, and
electrical connections on said vehicle, Invoiv-
ing a yieldingly mounted combined actuator

and contact device, and a msgnet, said com-

<Y

bined actuator and contact device: being

adapted to operate said switch to throw the

130



same. against said contact and to-als

10

. switch
tact -and 1
with said conductor rajl for
magnet, and being also movable.mto an in- -
operative position where it will not operate

15

- the switch nor engage said ¢conductor rail.
- 6..In a system: of the
switch
-engagea , |
-electrically connected with said contact, a
source of electrical
said switch, a circuit
a ‘magnet, the latter
serving to close said
~Imagnet; and & latch movable |
tive ‘position by said magnet and ‘into an:

20
25

30

switch in its shifted position, '
7. In a system of the ‘class

35
40

45

loosely connected: with the core thereof - In‘testimony whereof I have hereunto set
‘Whereby ‘the latch is' capable of movement | my hand in presence of two subscribing wit-
~independently »f the agnet and the latch | nesses, . ~ = - U
serving, when in .its o erative position, to | ... _HARVEY B. MILLER.
+hold the first-mentioned switch m' a shifted | Witnesses: =~ -~

_position,

-
- .
.

- switch ogerablé by-a moving
engageanle - _ _
“electrically connected with sald contact, a
source of electrical energy connected with

. ‘sald switch, a cireuit involving a switch and
8. magnet, the switch when
to close said circuit to ‘energize said magnet,
and a lateh operable by said magnet and

- 801,779

on said rails, a conductor

connections on said vehicle, involv-

actuator and

the same against said con-
to also make-electrical connection

to throw
energizing said

e class described, a
Qgera,ble by a moving train, a-contact
le by said switch, a conductor rail

energy connected with |
Involving & switch and
switch when operated
circuit to energize said
into an inopera- -

en 1n its operative po=:|

le-by said switch,a conductor rail |

-

operated serving

8. In g system of the class described, the |

0 make | combination

electrical connection with sald conductor riil

for énergizing said magnet. .

- 5. In a system of the clags described, rails,

5 a vehicle to travel ] .
~raill, a. contact electrically connected with
sald conductor rail, a switch , & source of elec-

-trical enerey connected with sald switch, and

- electrical 1_

ing a-combined actuator and. contact device,

- and a magnet, said combined

contact device bejrig adapted to actuate said |

switch to coéperate wit '
[ contacts and . adapted to "si‘mﬁltaneously_
| bridge the
~said switches being
-8 neutral
| for holdin
posite s

said magnet, the
when shifted, to close said
“electrically operative part
_electrically connected  with
. | said vehicle which makes
‘operative -position independently of - said
malgnet,‘s}a',ld“latgh,;wh | [
sifion, serving to fold the first-mentioned’| ¢ _

described, a'| con
train,-a-contact |.br

electrical -energy,
| With -Certain. of th
trically connected with -
contacts; and means for holding the switches -
{ In two opposite shifted positions, controlled
by said magnets, .. e

5
of séveral pairs
each two pairs of
contacts of each of such pairs,
oppositely shiftable from
position, for such purpose, latehes

the several switches in their op-

shifted positions,

gnets.

9. In a system of the class described, the

shiftng the:switches-and

dapted- to _simittaneously
of each ‘of
conductor rails connected
e.contatts, magnets elec-

r

successive

Jueans for:supplying the said ‘switches with

1Eairs of contacts, a

50

85
magnets for con--
‘trolling the latches, 8 source of electrical

‘energy, and means for causing the
energization of said ma .
60
combination of railway rails, two electrically -
{-connected: conductor rails adjacent to and
é‘eparated'longitudinaﬂy of the railway rails,
‘two electrically connected switches, meansfor
| supplying electrical energy to said switches,
- |-2 vehicle to travellon said railway rails, means
on the vehicle for }
for also making electrical connection with
sald conductor ralls, 8 circuit controlled by
one of the switches and-including a magnet,.

65

-

a latch-for the latter switch: controlled by
other switch being operable,
id circuit, and an
part on the- vehicle, .
the means on
| electrical connee-
| ton with said conductor rails. . o

75

85, " -
the remainder of the

920
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