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To all whom ‘it may concern.:.

UNITED STATES PATENT OFFICE.

FRANK J. MILLER, OF CINCINNATI, OHIO, ASSIGNOR OF ONE-FOURTF TO EDWARD A. .

BROCKMANN, OF CINCINNATI, OHTIO.

ATUTOMATIC SIGNAL AND STOPPING DEVICE FOR RAILROAD-TRAINS.

No. 929,458.

\

| _Speaiﬂcaﬁon‘ of Letﬁm_*&?atent; a
i | -Applicatien ﬂ:led',Tuly 10, 1808. Serial No. 442,327,

Be 1t known. that I, FRANK J. MILLER, a
citizen of the United States, and a resident of

Cineinnati, in. the county of Hamilton and

State of Ohio, have made. certain new snd

useful Improvements in Automatic ‘Signal |

and Stopping Devices for Railroad-Trains, of
which the following is a specification.
My invention relates to that class of de-

vices employed on railroads for the purpose |
-of avoiding collisions and which comprehend
‘the électro-magnetic devices in the roadbed,

jcting in connection with electro-magnetic

15

20
- oostall.,

25

30

85

parts of the device carrie
35 which act in connection with devices in the.
- roadbed for giving the alarm and closing the

devices on the engine or car, whereby the

entry of a train upon a section of track al-

ready occupied, will actuate in said on-com-

Ing train.a signal alarm and will also cause

- automatic devices to be set into action, by

which the throttle valve is closed and the
train 1s automatically brought to a stand-

My invention. consists in .the novel con-
struction and arrangement of the devices in
the roadbed and the-circuits connecting the
same, 1n combination with the devices of the
engine as will be hereinafter more fully de-

‘scribed  with reference to the drawings, in

which— - S
" Figure 1 is a plan view of the section of
track comprehending five units of my sys-
tem; Kig. 2 is an.elevational view of the
track sections shown in Fig. 1; Fig. 3 is an
enlarged detail view, in (—Ferspective, of the

~throttle valve; Fig. 4 is a view of the signal

40

device and throttle valve operating mechan-
1sm; Kig. 5 1s an enlarged detail view of the

throttle valve operating mechanism; Fig. 6

- 18 a side view, in detail, of a circuit closing
_device; and Fig. 7 is a plan view of the cir-

45

o0

55 drawing will show that this section has asso- | obvious that in practice these ma

. b ) ! }_.. "' - - o
P . _ oA I | , A
} ', ] o ', : - X _'E- . } : ?'1 v ;,:
* L T - - B . I R -

cult closing device shown in Fig. 6.

- Referrmg now to Fig. 1, A!, A2, A3 A?and

A®, represent five units or sections of a rail-
road track, each section of which is suitably
- insulated from the adjacent section. It will-

be understood :hat in the, following descrip-

“tion the electro-magnetic ‘devices shown in
connection with the sectiontA®, are so showh

ik
o b

for purposes of i__llllStl‘&triOIﬁ%ii‘ld that they are

N
T

in practice associated with exch track see\tion,

as will fully appear hereinafter. Consider-

ing ,then\th'e section A% an inspection of the

by the locomotive

| ciated with it a circuit closing device B, ade-
tail view of which is shown i Fig. 6. This

circutt closing device is arranged to he ac-
tuated by means of the battery 1, when an

electrical connection between the two ralls g
of the section is completed.” To thisend, onsg -~
_ met B 1s eonnect- -
- | ed s ihe battery by the wire 2, the other-
terruins! is connected to one of the ralls » by -
‘nectedt with the battery by the conductor 4. %

terminel of the electro-magn

the vonductor 3, while the other rail # is con-
! | .

~ T'he function of the circuit closer B is to.

-establish a closed eircuit through the electro-

magnets ¢. -The arrangement and disposi-
70

tion-of the latter magnets forms one of the

main features of my invention. These mag-
nets are in a circuit including the contacts of

the circuit closer B,-and the circuit is com-
pleted by means of an suxiliary conductor 5,

which, as 1s shown in the figure, extends from 45

the magnets ¢ on the left of the figure to the .

magnet ¢ on the opposite side of the track at
the right of the figure. Upon the actuation

of -the circuit closer B, the circuit may be-
traced from the battery 6, through the mag-

nets ¢ at the left of the ficure, across the.

track to the conductor 5, thence tlirouch the .

| magnet ¢ at the right of the figure, and by
‘means of the conductor 7, back through the
circult closer to the battery. It will be also. g5

noted, that there are no magnets ¢ adjacont .

to the rails 7" of the section A3, which are con- ~ ;

trolled by the circuit closer B of the section
A?, although as pointed out before, there are .
certain of these magnets along the rails of-

~closers of other sections. |

. : -~ o | - : 90 --'.; ‘
the section A® which are controlled by circuit, . 1. <

The-circuit closer B is pre,ferahlj-- located at -

one side of the track upon a post or other
supports as shown in Fig. 6. - The magnets ¢
on- the other hand, are located adjacent to
the rails and are housed in suitable casings .
8, as snown in Fig. 3. It will be seen from

an mspection-of Fig. 1, that the closure of
the circuit by the relay B places an actuating
current on the magnets of the section A2and

95

100

part of A! that is ahead of A3 and whose mag- n

| nets are on one side of the track, and it also

actuates the magnets ¢ of the section A* and

part of the section A® behind the section A3,
these latter magnets being on the Qpi)()slte_'

side of the track. While I have shown these

magnets as extending over an. adiacent see- =

tion and part of still ancther section it is
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- would be so distributed'-a;sfd | Ipeet..thg re- |-ment Ofithe latter causes the release of the
- quirements of the system in which they are | throttle lever. 24, and the consequent shut-
~ to be used.. Thus, it may be convenient to’ |

 be u: © _ | ting off-of the steam. The magnet 22, as -
extend these magnets merely into.the sec- | will be seen from Figs. 4 and 51s carried upon
tions ahead and the section behind the sec-

on’

- {ion conta,ininithe circuit closer, and more

“or -fewer of t

depending upon the iength of the sections to
be"%uarded.. o e
he main principle

- sists.in the automatic closing of the actuating

- upon the section A% associated with the |

circuit of the relay B, when a train enters

- “cireuit closer. - When a train is upon section

(5" A®
. gether through’

‘is closed, and when the relay pulls

20

- the wire 7/ leading to the battery 6. -

- codperate with the magnets ¢ on the roadbed

A3 the rails are -electrically connected to-
her rh ‘the wheels and axles of the
train. ' The actuating circuit of the relay.

' - : . . v .. : | u , -
armature 9, engages contact 10, see F];é
thereby. closing the circuit from'the wire 7 to

. The electro-magnetic devices arranged to

- are shown in Fig. 3.. " These consist:of a sup-

25 )

~ which is adapted to catch and hold the lower.

_35

40
~ of the lever 12 i1s an armature 21 which is

'B5 |
- .. Referring now to Figs. 2

Hl=

45

spring 16, thereby

member 11 attached at some

portmﬁ r-11 atts FEn::pint
near the front of the engine; shown in Fig. 3

~-as attached on the rear of the cow-catcher,
- and béaring a pivoted lever 12.
12 18 fulerume
30

The lever
drawn up by a spring 13. This lever is pro-

vided with an upwardly projecting lug 14

end-of a trigger 15 which is pivoted on the
supporting member 11, and which is forced

by means of a compression spring 16 against.

the lug 14. The trigger 15 is provided with
a contact 17, adapted to coGperate with

another contact 18, these two contacts form-~ |

ing the terminals of the conductors 19 and 20,

respectively. Attached to the forward ena

carried immediately over the tops of the

magnets ¢ along the track and which 1s |
adapted to be attracted toward said magnets |.
when the latter are actuated and to release

the trigger 15 which is then moved by the
closing the contacts 17
and 18 and completing an electric circuit

_'~0 through the wires 19 and 20. In Fig. 3 the
5

circuit closing mechanism is shown as at-
tached to the left side of the moving train.
A similar device is attached to the right side

_ of the train and is arranged to be actuated

i magnet
60 agne
- Fig. 4.

AN

by the magnet ¢ in the manner hekeinafter

deseribed.

wires 19 and 20 exténd to the cab, where

they terminate in the winding of an electro-
29  In the circuit of the wire 20 1s

arranged a danger signal lamp 23, shown in

local battery 19’ from which the actuating

. eurrent. of the magnet 22 is derived. The
) 5 magnet 22, acts upon the throttle mechanism
-8

through the medium of

e magnets ¢ could be used,

of the invention con-

B
1ts |
. 6,

-at one end and is normally

and 4, the two

The conductor 19 is attached to a.

a pin and the move-

18 movab _ |
pivoted member. The magnet 22 is in close
proximity-to the movable pin 27, and when

and shutting off the steam.

the throttle lever itself and in the ordinary

use of the throttle lever the engineer will
move the same backward and forward, and

‘the lever will be retained in its position by
| means of the pivoted pawl 25 which engages
I the teeth of the rack member 26.  The pawl

25, comgrises a spring actuated pin 27, which
ly carried in a slot or opening in the

the magnet is actuated the pin 1s drawn out-

wardly against the tension of the spring and
‘the throttle. lever which, of course, 1s also
under tension immediately returns to its

normal position thereby closing the throttle
Having thus described in detail the:operait_
ing -mechanism I will show the operation of

the various devices, and the manner in which
a unit of the system may be automatically

protected. and collisions may be avoided.
eferring now to Fig. 1, we will assume that

70

80

85

[+1)

'@ train has enteréd ‘the section A®; thereby
. completing an electrical connection between

'

| closed, there
stall.

the two rails: Thecircuit ¢loser B will be ac-
tuated in the manner already described and
will close a circuit through the magnets ¢, in
the section immediately forward of the sec-

tion A%and in the sectionimmediately behind -
‘thescetion A®. Ifnowa trainshouldappro ach =

from the rear, that is from the direction indi-

cated in Fig. 1, the armature 21 of its right-
hand circuit closing device will be attracted

by the magnet ¢. The local circuit through
the magnet 22 which controls the throttlé

‘will be co.m'gleted_' and the.throttle will be
y bringing the train to a stand-

_ At the same time, the red danger
lamp 23 will glow. thereby apprising the en-
ineer of the fact that there is a train in the
lock or section immediately anead. If a
train should approach from the left, that 1s

‘come head-on toward the train in section

A3, the magnets ¢ on the lefthand side of the
track being actuated would cause the on-
coming train to stop in the same manner.

100

105

110

115

Now when the train in the section A® moves

on to the section A2 the circuit closer B of

the section A8 is deénergized, the magnets ¢
controlled by it are also deénergized, while

the circuit closer of the section A? 1s ener-
gized and completes a circuit through a se-

res of magnets arranged along the track on

the left and right hand of the forward and.

rear adjacent sections respectively, 1 the
same relative positions as those controlled

by the circuit closer B of the section A% which
the train has ]ust Jeft.

..l a

120

125.‘ |

“The apparatus op

the right side of the engine may also be ap- -

ar

| Rellns o shut off the steam.

plied for putting on the brake of the trainas

130




~circuit closer of the section

929,458

~ The apparatus on the lefthand side of the
-engine may be used as an indicator. Th ]
~serles of magnets ¢ may be arranged along

the lefthand rail of the section in which the
train 1s located-and may be controlled by the

arrangement L exiend the wires 19 and 20 to

an electric lamp and nof to the throttle con-

- trolling mechanism.  The lamp will be pref-

i0
closing device on the engine

erably of a green color and when the cireuit

- magnets ¢ controlled by the circuit closer of

20
. other-cause which might
~ -inoperative. I also
~ the'same system as t

25

F

30

35

1ts section, the green lam

~.pose to use a battery | _
nected to act in series with the battery of the.
hat. all the magnets would

flashing of the lamp wil

ever, the green lamp failed to flash

+

- circuit,. which might be occasioned by a
bridge down or any

broken rail; a wash-out, a

render the circuit
ropose to use a bell on

the engineer does not see the

_ . of track 0per¥
ated by a signalbattery 1, _
at each magnet con-

central section so

be energetically charged.

-~ In order to record the exact time &t’”Which:

one train was stopped by another train, I

may use an electrically controlled stop clock | - | sign:
vice, the combination with an électro-mag-

- which I have indicated in Fig. 4, at 30, and

- which may be convenisntly placed in series

40

45

with the local throttle-controlling circuit.

~ From the above description it will be seen
that I have provided a system in which the
- various sections or blocks
_protected from collisions #;
automatically sto ped . before they enter

and the trains are

upon a section already occupied. " I have

also provided means for indicating the con-

dition of the track shead of
train.

passes one of the

-will flash and the |
indicate that the
circuit: is in working condition. I, how-
the engi-
- heer would be immediately apprised of dan-

ger ahead of him from the mterruption of the

e green lamp. In case
. - lamp he can
hear the bell and thus be apprised of the
proper operative condition of the system. |-
Although I show each section
in practice I pro--

of track are amply |

itself.” With this |

[
|

|

the moving | refease the throttle lever.

thereby closing the throttle. -
| signaling’ and stopping de-.
vice, the combination ‘with an electro-mag-
net 1 the road _
by a car and adapted to be attracted by said
magnet, a spring-aétuated -trig%er provided -
| 'with a contact arranged to be released on the

‘movement of the armature, a second contact

3

spirit, and: scope of the invention. - |
‘Having now _described my invention what
I clamm .
ent of the United States is:—
1. In a signaling and train stopping
vice, a track comprising a series of insulated

sections each provided with an electrical re- |

and desire to secure by Letters Pat- L

| such’ modifications as fairly fall ‘within :ﬂ,;l& .._

lay, a series of magnets arranged along adja- -

cent sections of track and adapted to be ac-

ciated with the forward adjacent section be-
ing on one side of the track and those of the

+-

of the track, a train provided with an arma-

‘ture adapted to be attracted by said magnets
and to operate a circuit closing device,
throttle lever, and an electro magnet carried

by said lever and arranged to be actuated by
sald circuit closer for restoring said lever and

- 2. In a tram

bed; of an armature carried

adapted to be engaged by the first-named

ing and releasing deviee arranged in said

rear adjacent section being on the other side

60
tuated by said relay, those magnets asso-. -

65

70

75

ccontact for closing an electric circuit, a throt--80
tle valve lever and an electro-magnetic lock-

electric circuit and adapted to be operated

upon the closure of said contacts. -
3. In a train signaling and stopping de-

85

et in the roadbed, of an armature with trip -

devices carried on the car and controlling two

terminal contacts, a throttle-valve lever pro-

vided with a pivoted retaining -pawl having

90

3 ‘movable pin arranged to engage a rack

member for locking said throttle lever, an

electro-magnet also carried by said lever and
arranged when actuated by the closure of
sald. terminals to withdraw said

pin and to 95

- FRANK J. MILLER.
- Witnesses: | . o
. GEo. A. Parks, .

Victor Wwm. HerTWig.

- 'Tam aware that Varioﬁs' modiﬁcatiops mz_iy'
‘be made embodying.the ideas herein dis-
50 closed, but I desire to claim as. my own all |
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