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ALpplieation

To all quom % g engern:

Dot d n(\"x'n wt we, Qmivey T. Howarn
and Winaiaw /I b'I‘APh? citizens of the
United States, 7"151{11110 at Musecatine, in the

ine and State of Iowa,
have invented cer‘;ain new and userul mﬁ-
provements in Safety Appliances, of wl vh
the following is a specification, referenc
bemg had therein to the :‘.,ccqm‘p(m,'it
draw 7ing:.

This inventien relates £2 improvements in
electrical safety applinnces for steam and
other rfuiv ys

One object of the inventi ion 1

o
5

s to pro 'ic?‘.-e
eans for uutoﬁ-mucaﬂy 5-
plying the air brakes upon two trains ¥ }ueh
are approaching each othér on the same
{rack, ‘vhen i‘huv come within & predeter-
mined distance of « er, thus removing
the danger of el d-on ‘or vear- end
collisions.
Further o
i:ﬂvention, a8
by means of
tained, will be 1
tion of the i
cnnnecaiian
ings, in which
T igure i 1s a
z‘esenting a y
;ononﬂoﬂvW equmpeo with
safety appliances; Fig. 2 is
side elevation of team locomotive saow—
ing the preferr rrangement of the p

of ﬁzﬂ appara ong Mg, 81

naflc view s
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and o‘pon or ¢
and the like; Tig.
the plane indicated
Fig. 7.

In the practice of our invention, we equip
the railway track with two electrical con-

"OS‘QH»‘ gates
ertigal sertion on
he line 8—§ in

and two %te‘uh

s a .W'"’mmmm '
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ductors 1, 2, These conductors are prefer-
ably arz’;mgm between the tr mk rai L 3, as
<‘qowv They may be of any suitable form

and "OT«WL cuction and are ac&apwd to be en-
gaged by contact devices 4, 5, carried .by
21(’h of the locomotives or other vehicles G
adapted to tray e’ over the tra ck.

ously from end to ~:1L of th
preife &u;v
crossings,
places.

e track, but we
provide them only at switches,
curves, and other da ngerous
For convuneme, we will term the
frw right conductor rail, and
2, the left conductor rail 2nd
erm Lhc dewices 4, 5, respectively,
the right and left contact or trolley wheels.
These devices 4, 5 may be of any suitable
form and construcumna but we preferabh
emplo*r wheels aaapwd to run upon the rails
1, ana journa 1ﬁ for m*aum“} m the end of
d, prewrablv
e fron t truck 8 of ibc iccomotive.

Chese 'ha;ﬁg@rs are sul’tamj insulated from
2nd the frame of Jie focomotive
‘ in contact WJ') the conductor
rails by springs 9, as will be 1'eaddv seen
rﬂfelepce to Figs. 8, 4 and 5 of the
When ‘our improved apparatus
nser- lmon electric cars_or tmmsq the cur-

rent is taken from the LTOH@V wire, but when

it is used ‘ipon a steam railway, as herein
showa, t}u curmn# is supplied by iymmoq
8, one of which is carried by each of the
locomoti ives 61 and *\reiemb A mounueci upm
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y 13 may be of any s sultable
iruction, but we 'arom rably
sested valves of the type

n Fig. 6. This valve has its
vided with m'fzd;uutmm p 1
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16 is also prm 1ded
gy i{* w 1*ch is conn ct

¥
?‘3 are :map‘f:d to be

opened by magnets 21, 22, each of which ?'141‘%
n,s armatnyre 9% connec ted to the stem 18 of
the valve which it is adapted to actuate.
lh& maguets 21, 22 ave ehcmcallv connected
to tle rmM and left contact devices 4, 5,
as presenﬂv explained, and they are pref-

20, T‘he Vai ves

£ desired,”
the cmunctsr rails 1, 2 way cxtend continu-.

60

75

99

o
o
bige)

i00

(=3
<O
54

i10



10

15

20

40

(2

erably located, respectively, upon the right
and left hand sides of the interior:of the
cab of the locomotive. Each of the locomo-

tives is further equipped with a controlling

switch lever 24 which is pivotally mounted
at 25 and has a contact plate or arm 26

adapted to be alternately engaged with con-
Switches 29 and 30 are-

tact plates 27, 28.
provided in the locomotive cab adjacent to
the controlling lever 24 and are adapted to
control the cireuits through the right and
left magnets 21,22, as presently explained.
The switch 30 which controls the left magnet
29 is preferably connected to the lever 24
by a link 81 so that it will be simultaneously
operated with the same, as will be readily
understood upon reference to Fig. 7. 'The

‘switches 29, 30 may be of any desired form

and construction.. Each of the locomotives
carries a resistance 82 which is included in
the circuit of the dynamo 10, and is pref-
erably in the form of an adjustable rheostat.
Signal' lights 83, 84, are also provided upon
the right and left hand sides of the interior
of the locomotive cab and are connected re-

spectively with the right and left hand mag-

nets 21, 92, These lights are preferably dif-.

ferent colored, so as to more readily dis-
tinguish them, the right hand one 33 being
preferably white, and the left hand one 34
preferably red. ' B

“The electrical connections of the above
enumerated parts ave the same on cach: loco-
motive and are clearly shown in Fig. 1 of
the drawings. One pole of the dynamo 10
is connected by a conductor 35 to the frame

“of the locomotive conventionally illustrated

at 36, so that a current of electricity may
flow from either of. the track rails 3 through
the wheels and frame of the locomotive and

~the conductdr 85. The other pole of the

Ho

dynamo 10 is conneeted fo the contact 26 of
the lever 24 by a conductor 37 in which the
resistance 32 1s leeated.  The right contact
97 of the switch 24 is connected by a con-

~ductor 38 to the right -contact wheel 4 and

the left contact 98 is connected by a con-
ductor 39 to the left contact wheel 5.t
will thus be seen that the dynamo 10 may
he thrown into civeuit with either of the
contact wheels 4, 5 by shifting the contact

96 of the switeh 24 upon cither of the con-

ot
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tucts 27, 28. 7 The right magnet 21 is con-

nected by a conductor 40 to the conductor

57, in advance of the resistaunce 32, and by
a conductor 41 to the switch 2¢. The latter
is. coimected by a conductor 42 to the con-
ductor 38 which leads to the right eontact
wheel 4. Thus the right magnet 21 is in a
shunt eircuit which includes the dynamo 10,
the switch 29,'and the right contact wheel 4.
The left magnet 22 is connceted by a con-
ductor 43 to the frame 36 of the locomotive
and by a condactor 1 to the contact plate
of the Gwitely 5. The lever of the latler 1s

~wreek.

935,605

contnected by a conductor 45 to the con-
ductor 39 which Jeads to the left- contact

wheel 5. The right hand or white signal-
light 83 is in a shunt circuit 46 between the

conductors 40, 41 and the left or red light
34 is in a shunt circuit 47 between the con-
ductors 43, 44. '

By means of the above described appa-

“ratus two trains approaching each other on
‘the same track will be automatically stopped

when they come within a predetermined dis-
tance of each other. ~Assuming two loco-
motives to be approaching each other head-
on, as shown in Fig. 1, the circuits may be
traced as follows: Starting from the posi-

“tive pole of the dynamo 10 of the left hand

70
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locomotive 6, the current passes through the -

conductor 37, the resistance 32, the remain-
ing part of the conductor 37, contacts 26, 27
of the switch 24, conductor 38; contact wheel
1+, ‘and the contact rail 1. The Tatter be-

comes the left contact rail of the track be-.

neath the other or right hand locomotive.
and the circuit through this locomotive 1s as
follows: from the left conductor rail 1
through the left contact wheel 5, conductor

39, conductor 45, switch 30, conductor 44,

left magnet 22,-and red light 34, conductor
43, locomotive frame 306 and track rails 3.
Trom the iatter the current passes up
through the frame of the first locomotive,
that is, the left hand one and then up
through the conductor 35 to the negalive
pole of the dynamo 10. Thus the left mag-
pet 22 on the right hand locomotive is ener-
gized so as to attract its armature 28 and
open the valve 13 so that the air brakes on
that train will be applied and at the same
time the signal whistle 20 will be sounded
and the red lanip 34 lighted. '
Simultancous with the operation of the
left magnet 22 on the right hand tirain, the
right magnet 21 on the left hand train will
be snergized in the following manner: The

«enrrent leaving the dynamo 10 is preferably

of about 220 volts and after passing through
the rosistance 32 is reduced to about 50
volts, which latter is the voltage in the con-
Quetor 38, Hence the current Tor the dymm-
a0 10 in passing througly the shunt eiveuit
i which the magnet 21 is included energizes
the laiter and thus the valve 12 is opened.
This shunt circuit. is as follows: the cou-
ductor 40, the maguet 21 and white light 33,

conductor 41, switch 29 and conductor 42 i

to conductor 38. TIn this way both of the
approdching trains will be simultancously
stopped. The engineer on- the left hand

‘train by opening the switch 29 may throw

out of civenit the right maguet 21 and close
the valve 12 so that he may advance slowly

and determine the cause of.the stoppage of

his train without danger of a .collision or
Should one train be overtaking
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distance of it, both trains will be similarly
stopped. The engineer by shifting the con-
tagt 26 of the s‘\'licl 24 from the nfvht con-
tach 27 to the left contact 98 of said switeh

may send & current through the left contact

ail 2 and thus stop a train approacbmu him
from-the rear.

Sinde both of the locomotives are equipped
with the same appara tu‘s each one will affect
the other in the same way when they ap-
proach each other Heau on, provided the

switches 24 are in- their normal positions.
Should the apparatus upon one of the loco-
motives be out of working order only two
of tle magnets will be energized. '
Vhile we have shown and described the
prefe?‘red embodiment of our invention , We
wish it understood that we do not limit our-
selves to the precise showing herein set forth
and that various changes 1m the form, and

- ‘arrangement of the purts and the electrical
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connections may be made without departing

~from the spirit of the invention, as cleﬁne&

by the appended claims.

Having thus described our.invention, \Vhab
we ciaun as new and desire to secure by Let-
ters Patent of the United States is:—

1. In a railway Cfaxety apparatus of the

character described, the combination with s
track and electrml conductors arranged

along the same, of a vehicle to travel over
“:ud trach. electrical contact devices carried
by said vehicle for engagement with said
conductors, means for conhelhng the brake
svstun of s.ud vehicle, elpciromaanet% for

etuating  said brake system contro"hnn
means, a source of electric current supply
a resistance, a switeh, an electric circutt in-
cluding said source of electric current sup-
ply, said vesistance, said switch, one of said
contact devices, and the framg of said
veliicle, a shunt cirenit connected to the
first-mentioned cireuit on opposite sides of
said resistance and including one of said
electromagnets; and another ciréuit inelud-
ing the other of said ele ectromagnets, the
othu of said contact devices, said switech and

the frame of said vehicle, substantm]ly as
sct forth,

2. In a railway safety appar atus of the
charactex described, the ‘combination with s
track

along the same, of a vehicle to travel over
sald track, dectrlc'ﬂ contact devices carned
by said vehicle for engagement with sa

concluctors, means for controlling the brakc
system of said vehicle, electromagnets for

‘aetuating  said - brake system controlhnﬂ
meuns, a source of electric current supplv,"

a “esrstance? switch, an electric circult in-

ch!dvng said source of electric current sup- -

ply, said resistance, sald switch, one of s

contact devices, and the frame of sald vehi-
cle, .a shunt cireuit connected to the Arst-

mentioned circuit on ‘the opposite side of

‘one of

conductoy S,

and electrical’ conductors arranged |

said tr ack

ald resistance and including one of %:ﬁ(;
e]oc ron: wnets, another civeuit including the
other of said elemmm.a;;nvt . the other of
«aidh contact. devices, said switeh and the
§ ufl vehicle, and switches,. inter-
pof«ed m the lagt-mer momd eircuit and said
shunt cirenit, substa}m iy as sef :mnn.

3. In a ?'-n?'\ny sa
character deseribed, m
track and electrical

combination with a
conductors arranged

along the same, of a vehicle to travel over.

said track, 'Jloctrlc'ﬂ conta\,t devices carried
by said” vehicle for engagement with said
conductors, means for co'nrmzmo the brake
system of ‘said vehicle, o
actuating said brake systemn, .
meats, a source of elactric current supply, a
vesistance, & switch, an electric circuit in-
cluding said source of Jefvf ric eurrent sup-
plyt said resistance, said switch, one of said
contnet uevm"‘s, and the frame of said ve-

‘bicle, a shunt eirenit, conngeted t the first-

wnmoned eirenit on the opposite side of
said resistance and including one of said
ekciromawnets, another cireuit including
said electromagnets; the other of
said concact devices, said switeh and the
frame of said vehicle, cut- out switches in-

d}lpal' wns of the

19@.1‘0111‘1011@\ for -
comrong :

-~
<

o
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f'luded m the last-mentioned cirenit and said. -

shunt ecireuit; a
between one of the last-mentioned. switches
and the-first-mentioned switch.

and ain ope“atlve 0011118(36104)'

4, In a railway %zuet) apparatu% of the

character described, the combination with a

track and electrlcl conductors arranged
along the same, of a vehiele to -travel over
said Ll‘d(‘l\. eleotmcai contact devices carried
by said vehicle for engagement with said
valves for conuolhno the air-
brake \g&u’m of said vehicle, Iecfromannet%
for actuating said v :-.I\'us, a source of electrlc
current %Uppl\* arvied by said. vehicle, o
controlling switch, electrical connections be-

tween said ¢ source of current supply, one of

said maghets, said wle,ch one of sald con-
tact dewce% and the frame of said vehicle,

»anu electrical connections between the other’

of said mawnets saild switch, the othe; of
said contact devi Jces. and the frame of Sdld
veﬂlc?e, santantlaﬂy set forth.

5. In a railway safety apparatus of the
chdruter de)crlbed the combination with
a track and electrvcm conductors arranged
«(10110 the same, of a vehicle to. travel over
ﬂlectrlcm contact deviges earried
by said Vehlc]e foy engagement with ‘S’le
conductors. valves for: contmlhncv the air-

‘brake svstem of said Vehicle, elect roxn(wwts
for actusi Llﬂ& said valves, a source of electric
currenf supply earried by s

said vehicle; a

coqtrehm sw““cm 8 z*eals‘aﬁce. eut -out
switches, dectr’ al connections between, said.
saurece- of electric cust ent supply, said re-

- sistance, one of szuq mfmnets said control-
ling qwnch one of said eut-out s‘vmne% one
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of said contact devices.and the frame of said
vehicle, and other electrical connections be-
tween the other of said magnets, the other
of said cut-out switches, said controlling
switch, the other of said contact devices and
the frame of said. vehicle, substantially as
set forth. ' : _ .
6. In a railway safety apparatus of the
character- described, the combination. with
a track and electrical conductors arranged
along the same, of a vehicle to travel over
said track, electrical contact devices carried

. by said vehicle for engagement with said

15

20

conductors, exhaust valves for controlling
the air-brake system of said vehicle, signal
whistles convected to the outlets of said
valves, electromagnets for actuating said
valves, signal lights, a dynamo.carried by
said velucle, a  resistance, a controlling
switeh having a contact for alternate en-
gagement with two other contacts, electrical
conmections between the Jatter and said con-

]

& ‘ 935,605

tact. devices, electrical connections between

" the other contact ot said controlling switeh,

said resistance, said dynuno and the frape
of «aid vehicle, two cat-out switches, elec-
irical connections hetween one of said cut-
out switches, one of said magnets, one of
said lights, and the electrical conductors or
connections upon opposite sides of said re-
sistance, and other electrical connections be-
tween the other of said cut-out switches, the
other of said magnets, the other of said
lights, the other of said contact devices and
the frame of said vehicle, substantially as
set forth. :
. In testimony whereof we hercunto aflix
our signatures in presenee of two witnesses.
QUINCY T. HOWARD,
TWILLIAA AL STARIK
Witnesses: 4
D. T. Tiarox,
5. Go by,
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