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To all whom it may concern:
Be it known that I, Sioxey M. DUNGCAN,
o citizen of the United States, residing at

Bastend, in the county of Hamilton and |

State of Tennessee, have invented new and
useful Improvements in Automatic Train-
Stops, of whick the following 1S a
cation. B |
This invention relates to systems for the
prevention of railway accidents.
The object of the invention 1s
a novel, practical, automatic,

and effective
means to prevent head-on

or rear-end col-

lisions. and the rumming of a train into an |

open switch or mto a wreck. -
Witl, the above and other objects 1n view,
as will appear as the nature of the inven-
tion is better understood, the same consists
‘1 the novel construction and combination of
parts of a system for the above purposes,
~s will be hereinafter fully described and
claimed. . - .
In the accompanying drawings forming
a part of this specification, and 1n which
like characters of reference indicate corre-
sponding parts:—Xigure 1 is a view 1n ele-
vation, somewhat in the nature of a dia-
oram, of the mechanism carried by the en-
vlne I
> is u detail view of a portion of the mech-
anism shown in Fig. 1, and on an enlarged

seale. KFig. 3 1s a similar view of another |
- portion of the mechanism. Fig. 4

1s a plan
view of a section of railway track, showing
the arrangement of the wiring and other
parts co-acting with the electrical and air
operated mechanism on the engine to se-
cure the objects of the invention. Fig. 5 1s
o similar view to Fig. 4 of a section of
irack including a switch. Tig. 6. 1s.an ele-
vation partly in section -of a locomotive
the location of the mechanism ex-

" hibited 1n Fig. 1.

4%

50

. throttie
"~ in one piece,
cludes intermediate of its ends a globe valve |.
"~ 1 having a lateral

Referring to the drawings, D designates |

the steam dome of a locomotive and P the
pipe. The latter instead of being
as nsual, is  divided and 1n-

. port 2, in which is fitted
o valve seat 3. This seat 1s engaged by a

valve 4 carried by one end of a stem o, that
in .a bearing mnut 6,

is .slidably mounted

 threaded into a plate 7 bolted .to the globe

valve opposite the port 2. The Interme-

| diate portion oi the

specifi- | _ _
| bears at one end against the piston head 10

to provide-

for causing stoppage of a tram. Fig.

- controlling valve 27.

| to adjust the tension of

box. The other or
stem is provided with a piston head. 10
which works in a two-part cylinder 11 sup-
ported by a suitable
the boiler. Within the cylinder is disposed
a coil spring 13 that encircles the stem and

and at its other end against the cylinder

stem works in a stuffing
outer end of the valve

5o

pedestal 12 bolted to

60

head 14 and serves to hold the valve 4 nor-

mally unseated. | |
In order to guide the stem in its recip-
rocatory movements, and

it an extended bearing, the cylinder head

14 is furnished internally with a teat or

boss 15 as clearly shown 1n Fig. 1.
Threaded into the cylinder head 16 1S orne
end of a pipe 17, which extends downward

also to provide for -

65

70

and along one side of the boiler and con-

nects ab its other end with a pipe-socket 18

carried by a short section of pipe 19 commu-
nicating at its lower end with the top of an
air chamber 20. The pipe 17 has tapped
‘nto it one end of a pipe 21, the other end
of which projects into the locomotive can
just 1n front- of the engineer’s seat and car-

vies o valve 22 by which the engineer can.

exhaust the cylinder 11 of air, for a purpose
that will presently appear.
jacent to. the chamber 920 and supported 1n
~ommon therewith on the bumper beam B of
a second cylinder 23, with

which ' communicates the lower end of a

75

80

Arranged ad-

85 .

pipe 24 provided with a pipe-socket 25 1nto

which is threaded a vent pipe 26 carrying a
The upper ends of the

pipes 19 and 24 have threaded thereinto

olands 28 and 29 respectively and through
these two glands pass valve stems 30 and 31
ball valves 32
95

carrying at their lower ends
and 33 respectively
valve seats formed in the tops of the two
chambers. The upper end -of each of the

which valves engage

90

stems 30 and 81 is reduced 1n diameter and =

threaded, and each projects through 2 bar

34, nuts threaded on the extensions serving

to secure the bar in place. -~~~ =~
Projecting through "and secured 1n an
opening in the canter of the bar is the lower
ond of a rod.35 which works in guides 36
-nd 37 secured to a bracket 38 bolted to the
boiler. The upper end of:the rod is reduced
and threaded and earfies a nub 38~ designed
a coiled spring 89

100. -

105
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‘of an arm 57, the lower end
- mmembers of which is
trolley wheel 59. The

18 provided, above its
pair of orificed ears 60 each of which'is en.

‘rangement

itself 16 inegualities in

f oy
o

encireling the rod and engaged af !
enct with the bearine 87.  Above the nut is
secured an arm 40, the under face of the .
tremity of which is beveled or rounded, and
engaging this arm is a spring pressed ateh
41 that works in a guide formed in a bracke:
42 secured to the bearine 37.
,- .
of the latch or that which engages the arm
40 18 beveled in a direction opposite to thal
of the latter and at its outer end hae NE
nected with it one end of a wire 43 the othor
end of which is carried into the engineer’s
cab. The object of the lateh and ATl 1S
uncer certain conditions to
52 and 33 unseated for a reason that wil
presently appear. Secured fo tue rod sad-

disposed to co-act with two electro-magnets
46 that arve suitably supported by brackets
47 bolted to the boiler head. The electro-
magnets are energized, under conditions
that will appear later on from =
electrical energy, in this instance a battery
48 which is also supported o the bumper
beam. ' |

The means for completing the ecireuit

through the electro-magnets  comprises a

trolley and its appurtenances to engage con-
tacts arranged adjacent to the rails, and a
rolling contact to engage with the {ront axle
of the engine truck. The trolley embodies
a bracket 49 bolted to the unaer side of the
bumper beam near one end, Depending from
the center of the bracket is a boss 30 to which
1s rigidly secured, intermediate of 1its-ends, a

‘bar 51, and on each terminal of this bap i
22 and 53 respec-

slidably mounted a block
tively, and these blocks are adjusted lon-
gitudinally of the bar by nuts 54 which are
held against working off by jam nuts 55.

Pivotally connected with fhe bracket 50 ic

socket 56 in which is secured the upper end
of which 1s pro-
vided with a yoke or harp 58 between the

rotatably supported a

upper end.of the arm
pivotal peoint, with a

gaged at one end by a rod-61, the other end
of each rod being connected with an eye bolt
62, the two bolts being suitably secured to

the blocks. In-order to hold the trolley arm |

1 proper buf yielding position, two coiled

springs 63 are employed, which. encirele the

bar 51, and bear respectively, against the cp~

posite sides of the bracket "and the inner
taces of the blocks 52 and 53. From this -
0 of parts it will be seen that the
trolley arm will not only be free to vield in
two directions, thus to cause it to adapt
_ the contacts; but walt

also be caused preperly to engage thérewith.
The bracket 49 is provided intermediate of

its ends With;_'a:-ti*j-up,st_a,ﬁding--th:r?ead;ed stem -

‘T'he inner end.

bracket is an ex
. P,
hold the valves !

jacent to the bearing 387 is a cross-asrm 44 !
to which is Hemly attached an armanture 15 ]

source of

.-.b—r-—-—--h

aging the siem are two nuts 63

e

el one oend of a con-

s 3ot vhier end of which connects
4. Sy T - 343 ¥ F—- vy ev e i
with the helix of the eiectro-mngenet 44,
resy TP A S L "y ey - L
'h ng contact for engaging the front

1_3‘*{" R ra = F :.;: ~4 b ]1-'; 4
g truck, embodies 1 racliret

formed at one end with a right-angled ex-
tension 68 which is frmlv bolfed to the rear
side of the bumper beam at or near its me-
dian line.  Adjacent to the other end of the

cusion 69 which is disposed
- alinement with the member 68 and e
trensversely orvificed or slotted to receive one
end of a trolley arm 70 in which it is DIv-

oted, the other end of the arm bemg pro-
Viged with a yoke or harp 71 between the

wembers of whiel is rotataciy supported g
trolley wheel 72 arranged to contact with the
front azle (not shown) of the engine truek.
The end portion 78 of the bracket is orificed
as 18 also the trolley arm, and through the

gl

G7

&4

two orifices extend a balt 74 the head of .

which bears upen the upper side of the trol-
ley arm. The lower end of the bolt extends
some distance below the bracket in order to
accommodate a coiled tension spring 75
which is held assembled with the bolt and
adjusted by nuts 76 to insure preper contact
with the truck axle. The arm 70 capries o
pinding post 77 which serves to hold COII-
bined with the trolley arm one end of q CON-
ductor 78, the other end of which e COR -
nected with the negative pole of the battery
Lhe positive pole of the
nected with it one'end of a conductor 80, the
other
of the clectro-maonet 46, and thig completes
the circuit between the two tzolley wheels.
2o render the mechanism above deseribad
operative to eut off the steam and apply the
211 brakes in ample time to prevent an acci-
lent, he arrangements of cireuit clogers
snown in Figs. 4 and 5 are employad, 1n the
fornmer of which a length of single track ic
showwn and in the latter g length of single

track and a switch and side track. . One of

the rails designated R is divided into sec-
tions of any desired length by insulation 81,
and each block in the present instance con.
tains thvee of such insnlated sections, al-
though this number may be increased if de-
sired. . Secured at determined infervals to
the ties on the outside of the rails R, R’ on
opposite sides thereof, and in alternating se-
ries, are contact rails 32, which ars con-
structed of bars of steel say thirty feet in
tength and about tweo inches higher than the

raiis, and which are engaged by the trolley
“ywheel 59.

Ahese contact rails are electpio-
ally connected with the rails by wires 83, one
end.of each of which is secured to the con.
tact rails and the other end to one of the pail.

‘Way rails, the intermediate portion of the

wire being supported by télegraph polss.
Sy alternating the arrangement of the con.

battery haseon-

end of which connects with the heliv

E]
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tact rails, the apparatus on the engine will be

10

15

20

25

shown in F1

055,059

rendered operative when a train is running
1n either direction. | |
Where a side track S is employed, as

line of both rails R, R at the switch 5 are
electrically connected by bond wires 84 and
35 each of which is of a length sullicient to
bridge the insulated rail sections R* so as 1o

insure passage of the current from the bat-

tery 48 to complete the circuit. In addition,

there is provided, on some part of the switen

mechanism, as the switch rod, a spring con-
tact 86 which if the switch be wholly or
partly open, will impinge against a contact
36’ connected with the conductor 83, and

thus establish electrical conditions essential

to insure the effective operation of the ap-

paratus on the engine.

The operation of the system 1s as fol-
lows:—Suppose one train to be running in
the direction of the arrow X and one 1n the
direction of the arrow Y Fig. 4, establishing
thereby conditions that are assumed fto be
certain of resulting in a head-on collision.
Now as soon as the trolley wheel 59 of the

train running in the direction of the arrow

X passes on to the first contact rail of the

30

39

block in which the approaching train 1s run-
ring the circuit through the electro-magnets
is completed, whereupon the armature 45 18
drawn into contact with the cores of the
electro-magnets, When the magnets are eil-
ergized, the rounded surface of the tatch 40

will ride against the like surface of the arm
41 and snap under the same and prevent the

return of the armature-carrying rod 35 to 1ts
normal position. The downward movement

. of the rod 35 unseats the two valves 32 and

40

 plied being

45

~ piston head
the valve-seat 3 and thus cut off the supply

B0

33, whereupon air from the mam reservolr
87 will pass through the pipe 88 to the cham-
ber 20 and thence through the pipe 17 to the
cylinder 11, the quantity of air thus sup-
regulated by a valve 89. 'The
air that enters the cvlinder 11 shifts the
and causes the valve 4 to engage

of steam to the steam chests of the engine.

‘Synchronously with this operation the train

pipe 90 is bled, the air therefrom passing

~ 1nto the chamber 23 which is 1n communica-
- tion therewith, and thence out through the

- pipe 26 to the
~applying the
55

atmosphere thus automatically
brakes and stopping the train.

The amount of air passing from the pipe 90

- into the chamber 23 and the consequent re-

80

duction of pressure is controlled by a valve
91 in said pipe 90. It is to be understood

" that the counterpart of the above operation

takes place on the train moving in the direc-
tion of the arrow Y. In the case of an open

~or partly open switch, the same result ensues.

In both Figs. 4 and 5 the course of the cur-

" rent through one of the apparatus of one of

65

‘the engines 18 traced by arrows.

g. 5, the rail section R* in the | : aL _ |
. cume its normal position and again place the

i Of course it 1s

When the trains come to a standstill and

are again ready to start the engineer draws
releasing the latch

upon the wire 43 thus
from engagement with the arm, whereupon
the spring 39 will cause the armature-to re-

apparatus in condition for further action.

ley wheel 59 will have to be lifted clear of the
contact rail should the engine stop on one in
order to permit the armature to resume 1ts
operative position. - | -
While the apparatus herein shown and de-
seribed 1s adapted to secure
stated, yet it 1s to be understood that the 1n-

L.

vention is not to be limited to the particular

arrangement of parts shown, as any changes,

within the scope of the claims, may be

adopted without departing from the spirit
thereot. - | -
I claim :—

all of the objects

70

to be understood that the trol-.- '

5

80

8D .

1. Tn a train controlling system, a locomo-
tive having a valve for controlling the sup-

ply of steam to the cylinders thereof, a
pneumatic device tor operating the valve,
a valve controlling communication between
the air brake svstem and the pneumatic de-
vice. a brake applying valve and electrical
means for simultaneously opening - both
valves. | |

9. In a train controlling system, a locomo-
tive having a valve for controlling the sup-
ply of steam to the cylinders thereof, a
pneumatic device embodying a cylinder and
a spring retracted piston therein for operat-
ing the valve, a source o1 communication be-
tween said cylinder and the air brake sys-
tem of the locomotive, a valve normally con-
trolling said source of communication to
prevent the feed of awr to sald cylinder, o
brake applying valve and electrically -con-
irolled means for simultaneously opening
the two last-named vaives.

5. In a train controlling 'system, a locomo-
{ive provided with a pheumatically operated

valve for controlling the feed of steam to
the cylinders thereof, valve controlled means

00

95

100

100

110

for supplying air from the air brake sys-

tem of the locomotive for operating said
valve, eleciro-mechanical means for opening
the latter named valve for the flow-of fluid
pressure to operate the first named valve, a
brake applying valve adapted to be opened
simultaneously with said latter named valve
by said electro-mechanical means;
maintaining said electro-mechanical means
in its valve opening position after actuation,
and means for releasing and permitting the
parts of said electro-mechanical means to re-
turn to normal position. B

4. In a train controlling system, pneu-
matic means controlling the supply of mo-

tive flnid to the cylinders of a locomotive, a

vent for the exhaust of air from and the re-
duction of pressure in the main feed pipe of

means for

115
120
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130
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the air brake system of the locomotive, auto- | manually contvolled means Tor releasing

matically elosing valves controlling the same,
electro-mechanical valve  opening means,
means for energizing the ssme simultane-
ously to open both valves, means for main-
taining said electro-mechunical means after
actuation 1 valve opening position, and
meuns 1or releasing and permitting the parts
of the electro-mechanical means to be re-
turned to normal position and the valves to
close, ' .

5. In a tramn controlling system, a locomo-
tive provided with motive fuid cut off and
brake applying walves, electro-mechanical
means for sunultaneously operating both
valves to eut off the supply of motive power

and set the brakes, means for locking said |

electro-mechanical means in valve operating
position, and means for releasing and per-
mitting the parts thereof to return to nor-
mal position and to simultaneously retract
both valves. '

6. In a train controlling system, a locomo-
tive provided with valves for cutting off the
supply of motive power and setting “the
prakes, an armature controlling both valves,
an electro-magnet adapted to be energized
to attract the armature to open the valves,
means for closing and maintaining the valves
n closed position upon the deénergization of
the magnet, circuit connections for energiz-
1ng the magnet, means for maintaining the
armature 1 valve opeuning position, and
means for releasing and returning the arma-

turs and valves to normal vosition.

7. In a train controlling system, a loco-

motive naving & valve for cutting off the

supply of motive fluid from the cvlinders
thereot, a pneumatic device for closing said
valve having a source of communication
with the air brake svstem, a vent for the
reduction of pressure in said svstem, valves
controlling said source of communication
and vent, armature controlled means auto-
matically operable for normally holding the
valves closed, an electric circuit including
a circuit closing device and an electro-mag-
net theremn adapted when energized to at-
tract the armature for the movement of the
alves to open position, means for locking

the parts 1 valve opening position, and |

|

and

L

. R . _,* ‘. n - ; S
them for return to norinal position.

o 7. T 7 e de S -
o. in a train controiled svstem, and in
§
L
%

1 L] L L] -_; L - 1 . . -
~t 9y 4 S ST T N B S SR
COMOINATION Wirh wuitabiz eipcirieal ‘rack
B i-'n . __-!-
: SRR

ang  brake
controlling devices upon the locomotive, of

an clectrie circuit wpon the locomotive em-

bodying means For actuating said devices,

a switch controlling said cireuit and
adapted for cobperation with said track con-
nection, said switch comprising a bar, 1 piv-
otally mounted contact device, elements slid-
ably mounted on the bar

said contact device, springs mounted on the

|

bar and acting on said elements to nor-

maily resisé movemeni of the contact de-
vice 1n either direction, and means for regu-
lating the acticn of the springs. |

J. in a train controliing system, a loco-
motive provided with a valve for cutting
off the flow of motive fluid to the cylinders
thereof, a spring reiracted piston. for op-
erating the vaive, finid supply and exhaust
passages comnmunicating with the air brake
system for the respective feed of air to op-
erate the piston and the reduction of pres-
sure within the systeio, valves conirelling

-

sald passages, an eiectric circuit on the loco-

motive inciuding means for opening and
closing said valves upon -the opening and

closing of the circult, and s switch operative
to open and closs saxd civenit,
10, In g ’ systemn, a irack

traxn controlling o
having insulated rail sections, contacts asso-
ciated therewith, electrical conductors be-
tween the contacts and rail sections, con-
trolling deviess on the iccometive including
valves for cutting off the feed of steam and
setting the brakes, an electric eclveuit in
which sald devices are included, means in
sard civeult for simultaneously opening both
valves, and a switeh controlling said cireuit
and adapted for cofperation with sald con-
tacts. S |

in testimony whereof I aflix my - signa-
ture 1n presence of two witnesses.

SIDNEY M. DUNCAN.
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