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ing is a fill, clear, and exact description. 

UNITED STATES PATENT OFFICE. 
AUGUSTU's C. CAREY, of BosTON, MASSACHUSETTS. 

ELECTRIC SIGNAL FOR, RAILwAYs. 

935,892. 

To'all whom it may concern: 
Beit known that I, AUGUSTU's C. CAREY, a citizen of the United States, residing at 

: Boston, in the county of Suffolk and State 
of Massachusetts, have invented a certain 
new and useful Improvement in Electric 

Railways, of which the follow 
The object of this invention is to prevent 

collisions of railway trains, and to attain this object automatically. For this purpose, 
this invention includes a conductor erected 
alongside of the track, with which conductor 
is a coöperating mechanism carried in the 
cabs of the locomotives and comprising an 
audible or other alarm, means for actuating 
the air-brake mechanism to set the brakes, 
a source of electric energy, and a regulator 
for the current, the whole arranged in such 
way that when trains enter a given stretch 
of track equipped with the conductor, the 
engineers of the several trains will be au 
tomatically apprised of the presence in that 
section of the other trains in time to shut 
off steam, and the air-brakes on the several 
trains will be automatically set, all as I will 
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proceed now more particularly to set forth 
and finally claim. 

In the accompanying drawings, illustrat 
ing the invention, in the several figures of 
which like parts are similarly designated, 
Figure.1 is a diagrammatic elevation show 
ing the electrical installation and a portion 
of the roadway conductor. Fig. 2 is a sec 
tional view, on a larger, scale, taken on the 
line A, B, Fig. 1; showing the contact roller 
and its supporting arm. Fig. 3 is a sec 
tional view, on a larger scale, taken on the 
line CD, Fig. 1, and looking in the direc 
tion of the arrow, showing the engineer's 
air-brake valve and its releasing mechanism 
in elevation. 
on a larger scale, taken on the line E. F., 
Fig. 1, showing one of the conductor sup 
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Fig. 4 is a vertical section, 

may be dispensed with and the several de 
vices may be otherwise arranged and sup 
ported in the cab of the locomotive or other 
vehicle to suit the purposes of the installa 
tion. - 

To the upper edge of the base 1, a con 
ducting plate 3 is secured by means of 
Screws 4, 5 and 6, and hinged to the upper 
edge of said plate 8, in any suitable man 
ner, is an arm 7 of conducting material, car 
rying at its outer end a suitable contact, such 
as a roller 8. A current regulator 9 is also 
mounted upon the base 1, and preferably 
this regulator is of the “coherer type, in 
which loose granular particles of conducting 
material are confined within a non-conduct 
ing tube between conducting plungers and 
adapted to be compacted, more or less, be 
tween the ends of the plungers to regulate or 
control the flow of electric current. The 
plungers 10 and 11 of the regulator are in 
lined or beveled at their inner ends to more 

effectively produce the loosening and com 
pacting of the particles of granular mate 
rial. Furthermore, the regulator is pro 
vided with a switch arm 12 for throwing the 
regulator in and out of circuit when desired. 
The switch arm 12 may be pivoted at 13 to 
the base of the regulator, and is adapted to 
be swung 
operating end 14 of the plunger 11. An 
electric meter 15, of any suitable or approved 
construction, is also arranged upon the base 
1, for ascertaining the amount of current 
assing through the regulator. An alarm 

ll. 16 is also arranged upon the base 1. 
Also mounted upon base 1 is an electro-mag-. 
net 17, and supported upon shelf 2 of the 
upon which is pivotally supported the arma 
ture 19 for the electro-magnet 17, having an 
arm 20 projecting E. therefrom. 
The electro-magnet 17 and its armature 

19-20 will be arranged adjacent to the en 
ports. Fig. 5 is a cross-section, on a larger gineer's air-brake valve 21, Figs. 1 and 3, 
scale, taken on the line G. H., Fig.1 showing which may be provided with an arm 22 pro 
a lapped joint for the conductor sections.jecting therefrom and adapted to be engaged 
Fig.6 is a diagrammatic view of the con 
ductor and contact roller showing the direc 

50 tion of the current as it passes from the 
roller, and the incoming current from an 
approaching locomotive. 

55. 

For purposes of illustration, I have here 
in shown the several electrical mechanisms employed as mounted upon a base 1, having 

y the arm. 20 of the armature 19 to hold 
said valve in a closed position. A spring 23 
is connected at one end to the valve arrn 22 
by means of a screw 24, and at its other end 
is connected with the base of the electro 
magnet 17, and serves to open the valve 
when released by the armature arm 20. 

Patented Oct. 5, 1909. 
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into and out of contact with the . . . 
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base is a suitable standard or support 1895 
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Any suitable source of electric supply may 
a shelf 2 at its lower edge, but such basel be employed in connection with the appara 
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tils above described, as for example, a bat 
tely 25, having one of its terminals, ground 
ed by means of wire 26 in any suitable man 
unel'. The other terminal of battery 25 is coln 
nected by means of wire 27 with the pivot 
13 of the switch 12, which as hereinbefore 
Stated, is adapted to contact with the oper 
ating end 14 of the movable plunger 11 of 
the regulator 9. The opposite plunger 10 of 
the regulator is connected by means of wire 
28 with one of the terminals of the meter 15, 

- and a wire 29 connects the other terminal of 
the meter with the contact plate 3 by means 
of screw 5, and the conducting ar. 7, carry 
ing roller 8, is connected with the plate 3, 

- and thus a metallic circuit is provided from 
the battery through the regulator and meter 
to the contact roller 8. ... " 
A wire 29 connects the contact plates 3 

by means of sciew 4, with one terminal of 
the beil or other suitable alarin) 16, and the 
other' terminai of beli 16 is gioia inded ini. any 
suitable amanner by laneans of vii'e 30, aid 
thus a complete circuit is provided through 
battery, regulator, mete', contact plate 3, 
and bell i6. 
A wire 31 connects the contact plate 3, 

by means of screw 6, with one terminal of 
the electro-magnet 17, and the other terminal 
of the magnet is grounded in any suitable 
manner by wire 32, and thus a complete cir 
cuit is provided through battery, regulator, 
metel', contact plate 3, and electro-magnet 17. 
ihe coils of the heli 18 and electro-inhagnet 

17 are woline so il: ; line coils of the bell 16 
will be of less resistance than the coils of 
the electio-naginet it, in order that i pon 
supplying a pi'&determined a noult of car 
rent in the circuits of the bell and electro 
auagnet, the beil will be the first to be oper 
Ni and upon a slight increase of current 
the electro-magnet will operate. 

Each locomotive is to be supplied with 
the apparatus above described. - 

45 \ conductor 33, preferably of soft iron, 
is a ranged along the entire length of the 
road, and is supported in clamping brackets 
34, suitably insulated from the conductor, 
as at 35, Fig. 4. These clamping brackets 
34 are mounted upon screw posts 36, and are 
adjustable thereon by means of binding nuts 
37 and 3S. The screw posts 36 are secured 
in the upper ends of wooden or other suit 
able posts 39 arranged at suitable distances 

55 apart along the road. The posts 39 may be 
bored transyersely, as at 46, Fig. 1, and serve as supports for telegraph and telephone 
wires. w 
The conductor 33 is constructed of, sec 

tions of flat rods or bars, of suitable length 
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and the meeting ends are preferably lapped 
and jolted together, as by bolts 40 (Fig. 5) 
with an interposed spring washei 41, to in 
sure a perfect contact ioetween the apped 
surfaces of the ends of the concictor. 65 The 

locomotives. 

935,892 

holes for the bolts of the joints anay lie elon 
gated to pi'o viole for the expansion and con 
tl'action of the bar due to changes of tem perattle. 
The rippel' or contact, surface of the coin 

dictor and the adjacet lapped surfaces of 
the joints are preferably polished and tinned 
or nickied to prevent. corrosion, to thereby 
insui'e perfect contact surfaces, and the re 
maining surfaces of the conductor may be 
covered with any suitable non-conducting, 
non-corrodible, protecting material. - 

70 

The conductor 33 is arranged along the . 
track in a position to be engaged by the 
contact roller S of the signaling and brake 
apparatus carried by the locomotives, and 
thus maintains a normally closed branch 
circuit through the apparatus of the several 
locomotives upon the ti'ack. Said conductor 
is supported upon the posts in an insulated 
nanner and without ground connection at 
any point. Any suitable provisions for car 
lying the conductor over or under crossings 
and at, stations may be provided. 
The operation of the apparatus is as foi 

lows:- As above stated, each locomotive or 
train is supplied with a set of signaling and 
brake apparatus and the current in the no 
mally closed circuits on eaeh iocomotive is 
So regulated by means of the regulator 9, 
and the armatures of the bell magnets and 
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the brake releasing magnets so set with re 
lation to the strength of the current on the 
respective locoiotives, that when two loco 
motives :-'e at a predeterynied distance 
apart, say about five hundred feet, the 
strength of the current in the circuits on the 

O 

respective locomotives will be insufficient 
to energize the magnets stificiently to attract 
the armatures of the signaling apparatus 
and brake mechanists, and hence the sig 
naling apparati is alld brake m. chanisians are 
maintained in closed circuits and remain in 
active, due to the resistance offered by the 
branch circuit through the track conductor 
and ground connections between adjacent 

As soon as two locomotives 

10 

approach one another" and come closer to 
gether than the before mentioned prede 
termined distance apart, the branch circuit 
between the adjacent or approaching loco 
motives is reduced and the resistance offered 
thereby decreased and the currents of the 
batteries or other sources of supply of the approaching locomotives are gradually 
brought together and combine in the signal 
ing apparatus and brake mechanism circuits 
of the respective locomotives, and as the 
locomotives still further approach the 
strength of the current increases, due to 
the reduction of the resistance offered by the 
branch circuit between file approaching lo 
comotives, and when the loconi (lives reach, 
say, about three hundred feet apart, the 
strength of the crient supplied by the com 
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bined batteries will be sufficient to energize 
the magnets of the bells or other signaling 
apparatus on the approaching locomotives 
and thus notify the engineers of the ap 
proach of their trains and to shut off steam. 
(pon further approacir of the trains and 
consequent increase of current in the signal 
ing apparatus and brake mechanism circuits, 
the magnets of the brake mechanism will be 
energized sufficiently to attract their arma 
tures to release the brake Valves on the ap 
proaching locomotives and set the hrakes 
ind to effectually stop the trains and thereby 
prevent collisia. Shot it the engilieers leg 
lect to shut off steal tupon the sounding 
of the signais, the br'ake mechanisms will 
operate to effect the lyraking or stopping of 
the trains sufficiently to prevent accident. 
When the trains are stopped, the switch aim 
12 of the regulato' inlay be raised as shown 
by dotted fines Fig. }, and the circuits 
broken, until the trains are separated a suf 
ficient distance to again lower the switch 
to set the apparatus for further protection 
against danger of collisioli. 

do not wish to be understood as limiting 
my invention to the exact details of con 
struction and arrangernent of parts herein 
shown arid described, as the same may be 
changed in various particulars and still be . 
within the scope of the invention. 
- I do not undertake to state definitely 
any theory involved in the operation of the 
apparatas, but have herein, given the results 
of repeated experimental and service tests, 
in which I have employed dry cell batteries 
purchased in open market and without cer 
tain knowledge of their relative strength, 
and where the electrical equipment on each 
locomotive has been the same. It inay be 
that these batteries on the different loco 
notives have or have developed in operation 
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certair strength 
formly resulted in the setting of the brakes 
when the predeteriained danger zone has 
been appro: ched. .. 
By the use of the term “locomotive' 

herein and in the claims, do not wish to 
be understood as limiting the application of 
the invention to that one structure. 

Instead of using one contact rollier 8 for 
each locomotive, I may use two such rollers, 
and arrange them upon opposite sides of the 
locomotive cab for the purpose of running 
a train in opposite directions upon the same 
track equipped with a single conductor, and 
for this purpose, it would only require addi 
tional wiring to the several devices of the 
apparatus for the additional contact roller. 
Or, each locomotive may be provided: with two sets of signaling and braking apparatus 
with a contact roller for each set arranged 
upon opposite sides of the locomotive cab 
and the road provided with two conductors, 
one, upon each side of the track; or both 

but the tests have u:i- 

3. 

sets of apparatus may be arranged upon the . 
same side of the locomotive with two contact 
rollers and two conductors upon the same 
side of the track. The contact roller is 
shown as a plain circuiar roller, but there 
may be used a contact device of other form, 
and the contact device may be provided 
with means for cleaning or Scraping the 
conductor to free it of ice, snow, or dirt. 
What I claim is:- - 
4. In an apparatus of the class described, 

the combination in a normally closed circuit, 
of a source of electricity, an electro-magnet 
ically operated brake - controlling mechan . . 

80 ism, and a movable contact, device, applied 
to each of any number of locomotives and 
grounded through such locomotives, a con 
tinuous conductor arranged alongside of the 
railway track with which the movable con 
tact devices come into electrical engagement 
to maintain a continuously closed circuit 
between the successive locomotives, the ar 
rangement being such substantially as de 
scribed that the electro-magnetically oper 
ated brake mechanism on each locomotive is 
adapted to be set to be inactive when the 
locomotives are a predetermined distance 
apart and is rendered active when the loco 
motives approach one another proximately, 
to set the brakes and thus prevent collision. 

2. In an electric signal for railways, a 
normally closed circuit, including signaling 
apparatus, Carried by each locomotive, com 
bined with a conductor arranged along the 
track, a contact carried by an connected in 
branch with the circuits of each locomotive 
for engaging the conductor to include said 
conductor in a branch circuit between ad 
jacent locomotives, and ground connections 
for the circuits of each locomotive to com 
plete said branch circuit, whereby the signal 
ing. apparatus and their normally closed 
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circuits. On the respective locomotives are: 
adapted to be maintained inactive uniil the 
locomotives approach one another. . 

3. In an electric signal for railways, a 
normally closed circuit, including signaling 
apparatus, carried by each locomotive, com 
bined with a conductor arranged along the 
track, a contact carried by . connected in 
branch with the circuits of each locomotive 
for engaging the conductor to include said 
conductor in a branch circuit between ad 
jacent locomotives, and ground connections 
for the circuits of each locomotive to com 
plete said branch circuit, whereby the signal 
ing apparatus and their normally closed cir 
cuits on the respective locomotives are adapt 
ed to be maintained inactive until the loco 
motives approach one another, and a switch 
for breaking the normally closed circuits on 
the respective locomotives. 

4. In an electric signal for railways, a 
normally closed circuit, including signaling 
apparatus, carried by each locomotive, com 
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bined with a conductor arranged along the ductor in a branch circuit between adjacent track, a contact carried by and connected in 
branch with the circuits of each locomotive 
for engaging the conductor to include said 

5 conductor in a branch circuit between ad 
jacent locomotives, and ground connections 
for the circuits of each locomotive to com 
plete said branch circuit, whereby the signal 
ing apparatus and their normally closed cir 

10 cuits on the respective locomotives may be 
set to be inactive when the locomotives are a 
Resis distance apart and caused to be operated by an increase of current in said 
circuits upon the approach of two similarly 

15 equipped locomotives. - 
5. In an electric signal for railways, a 

normally closed circuit, including a signal 
i?ig apparatus and a brake mechanism, car 
ried by eack, locomotive, combined with a 

20 conductor arranged along the track, a con 
tact carried by and connected in branch with 
the circuits of each locomotive for engaging 
the conductor to include said conductor in 
a branch circuit between adjacent locomo 

25 tives, and ground connections for the circuits 
of each locomotive to complete said branch. 
circuit, whereby the signaling apparatus, and 
brake mechanisms and their normally closed 
circuits on the respective locomotives are 

30 adapted to be maintained inactive when the 
locomotives are a predetermined distance 
apart and the signaling apparatus and brake 
mechanisms caused to be operated by the ap 
proach of two similarly equipped locomo 

35tives. . - - - - 
6. In an electric signal for railways, a 

inorinally closed circuit, including a signal 
ing apparatus and a brake mechanism, car 
ried by each locomotive, and a regulator in 

40 cluded in said circuit for controlling the 
amount of current to said signaling appa 
ratus and brake mechanism, combined with 
a conductor arranged along the track, a 
contact carried by and connected in branch 

45 with the circuits of each locomotive for en 
gaging the conductor. to include said con 

Office. 
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locomotive, 

locomotives, and ground connections for the 
circuits of each locomotive to complete said 
branch circuit, whereby the signalingap 
paratus and brake mechanisms and their 
normally closed circuits on the respective lo 
comotives are adapted to be maintained in 
-active when the locomotives are a predeter 
nined distance apart and the signaling ap 
paratus and brake mechanisms caused to be 
operated by the approach of two similarly 
equipped locomotives. . 

7. In an electric signal for railways, a 
normally closed circuit, including a signal 
ing apparatus provided with an electro magnet having its coils of a predetermined 
resistance and a brake mechanism provided 
with an electro-magnet having its coils 
of a higher resistance than the coils of 
the signaling apparatus, carried by each 

combined with a conductor arranged along the track, a contact car 
ried by and connected in branch with the 
circuits of each locomotive and adapted to 
engage the conductor to include said con 
ductor in a branch circuit between adjacent 
locomotives, and ground connections for the 
circuits of each locomotive to complete said 
branch circuit, whereby the signaling ap 
paratus and brake mechanisms and their 
normally closed circuits on the respective lo 
comotives are adapted to be maintained in 
active when the locomotives are a predeter 
mined distance apart and the signating ap 
paratus and brake mechanisms caused to be 
operated one after the other, respectively, as 
two similarly equipped locomotives ap 
proach one another. . . . . 
In testimony whereof Ilhave hereunto set 

my hand this 18th day of November A. D. 
1907. - 

AUGUSTUS C. CAREY 
Witnesses: 

TÉOMAS 13 AXTER, 
EDWIN C. BAILEY. 

Signed and sealed this 26th day of October. A. D., 1909. - - 

C. C. BILLINGS, 

Acting Commissioner of Fatents. 
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2. 935,862 
bined with a conductor arranged along the ductor in a branch circuit between adjacent track, a contact carried by and connected in 
branch with the circuits of each locomotive 
for engaging the conductor to include said 

5 conductor in a branch circuit between ad 
jacent locomotives, and ground connections 
for the circuits of each locomotive to com 
plete said branch circuit, whereby the signal 
ing apparatus and their normally closed cir 

10 cuits on the respective locomotives may be 
set to be inactive when the locomotives are a 
Resis distance apart and caused to be operated by an increase of current in said 
circuits upon the approach of two similarly 

15 equipped locomotives. - 
5. In an electric signal for railways, a 

normally closed circuit, including a signal 
i?ig apparatus and a brake mechanism, car 
ried by eack, locomotive, combined with a 

20 conductor arranged along the track, a con 
tact carried by and connected in branch with 
the circuits of each locomotive for engaging 
the conductor to include said conductor in 
a branch circuit between adjacent locomo 

25 tives, and ground connections for the circuits 
of each locomotive to complete said branch. 
circuit, whereby the signaling apparatus, and 
brake mechanisms and their normally closed 
circuits on the respective locomotives are 

30 adapted to be maintained inactive when the 
locomotives are a predetermined distance 
apart and the signaling apparatus and brake 
mechanisms caused to be operated by the ap 
proach of two similarly equipped locomo 

35tives. . - - - - 
6. In an electric signal for railways, a 

inorinally closed circuit, including a signal 
ing apparatus and a brake mechanism, car 
ried by each locomotive, and a regulator in 

40 cluded in said circuit for controlling the 
amount of current to said signaling appa 
ratus and brake mechanism, combined with 
a conductor arranged along the track, a 
contact carried by and connected in branch 

45 with the circuits of each locomotive for en 
gaging the conductor. to include said con 
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locomotive, 

locomotives, and ground connections for the 
circuits of each locomotive to complete said 
branch circuit, whereby the signalingap 
paratus and brake mechanisms and their 
normally closed circuits on the respective lo 
comotives are adapted to be maintained in 
-active when the locomotives are a predeter 
nined distance apart and the signaling ap 
paratus and brake mechanisms caused to be 
operated by the approach of two similarly 
equipped locomotives. . 

7. In an electric signal for railways, a 
normally closed circuit, including a signal 
ing apparatus provided with an electro magnet having its coils of a predetermined 
resistance and a brake mechanism provided 
with an electro-magnet having its coils 
of a higher resistance than the coils of 
the signaling apparatus, carried by each 

combined with a conductor arranged along the track, a contact car 
ried by and connected in branch with the 
circuits of each locomotive and adapted to 
engage the conductor to include said con 
ductor in a branch circuit between adjacent 
locomotives, and ground connections for the 
circuits of each locomotive to complete said 
branch circuit, whereby the signaling ap 
paratus and brake mechanisms and their 
normally closed circuits on the respective lo 
comotives are adapted to be maintained in 
active when the locomotives are a predeter 
mined distance apart and the signating ap 
paratus and brake mechanisms caused to be 
operated one after the other, respectively, as 
two similarly equipped locomotives ap 
proach one another. . . . . 
In testimony whereof Ilhave hereunto set 

my hand this 18th day of November A. D. 
1907. - 

AUGUSTUS C. CAREY 
Witnesses: 

TÉOMAS 13 AXTER, 
EDWIN C. BAILEY. 

Signed and sealed this 26th day of October. A. D., 1909. - - 

C. C. BILLINGS, 

Acting Commissioner of Fatents. 
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It is hereby certified that in Letters Patent No. 935,87:', granted October 5, 1909, 
upon the application of Augustus C. Carey, of Boston, Massachusetts, for an 
improvement in “Electric Signals for Railways,” an error appears in the printed 
specification requiring correction, as follows: Page 3, line 32, the word 'definitely" 
should read definitively, and that the said Letters Patent should be read with this 
correction therein that the same may conform to the record of the case in the Patent 

| Ottice. 

Signed and sealed this 26th day of October, A. D., 1999. S 

5 (seal. ('. C. HILLINGS, a 

3 Acting Commissioner of Patents. s 


