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To all whom i may concern: |
Be it known that'l, Epwarp McULINTOCS,

of St. Paul, Ramsey county, Minnesota,

have invented certain new and useful Im-

provements in Engineers’ Alarms, of which

the following is a specititeation. .
My invention relates to radway automatic

‘signal and alarm devices, and the object of

my invention is to prevent rear end collisions
and to provide means whereby the engineer
of a following or second train will be warned
of the presence of a preceding frain In a con-
tiguous, preferably the next block, the appa-
ratus being adapted particularly for double
track systems where one track is used exclu-
sively for trains moving in the same direc-
tion. - |

The invention consists, generally, In vari-
ous constructions and combination, all as

hereinafter described and particularly pointed

out in the claims.

in the accompanying drawings, forming
part of this specification, Figure 1,1s & dia-
erammatic view illustrating the application
of the apparatus to a railroad t*f.aicfz.- g, 2
18 a simiﬁw view iHustrating the apparatus
used on the locomotive or motor and embody-
ine a signaling device which is ailected by
the apparatus connected with the track.
Fio. 3'shows a signal connected with the sec-
ondary eircuilt. |

In the drawings, 2 and 3 represent the
track rails which are divided into a series of
insulated bloeks or sections, two of whien are
shown in the drawing and indicated by refer-
ence characters A and B, for convenlence oi
iustration and description.  Hach block 1s
provided on alternate sides of the track with
a series of short rail sections 4 msulated from
the main portion of the rails and from edch
other. There are preferabiy two sets or
oroups of these insulated sections in each
block, one preferably near the middle and
the other near the end of the block, each
oroup containing two or more rail sections
and connecting circuits which are dupiicates
of one another to insure the operation of the
device on the locomotive during the passage
of a rapidly moving train. The rais of one

set, as indicated in the drawing, are con-

nected with the eircuits which influence the
egution signal, while the other set on the op-

)

posite side of the track and near the end ol

$he block, is in cirenits which influence the

danger signal. For convepience ol illustra-

g

Movement m unisen.

tion I will designate and refer to the former
insulated sections by reference letter C, and
to the latter by reference letter D, indicating
“caution” and ‘‘danger” respectively.
Fach block of the track has a suitable
generator such as battery B connected by
wires 5 with the opposite rails, and located
between the rails, or at any other suttable
point. A wire 6 connects the sections of the

rail 2 in the same block forming a loop lead-

ing around the short insulated sections 4 ol

the group C. The insulated sectiomns 4, of

which I have shown two, or duplicates; m.
the drawing, are connected by wires 7 and 7%

with armatures 8 and 8* pivoted at 9 and
having connection 10 to ‘operate m unison.
Contact points 11 and 112 are connected by
wires 12 and 122 with the wire 6.
ture 8 is in position t0 be influenced by an elec-
tro magnet 13, and when the said magnet 1s
energized the armatures 8 and 8* will be
attracted thereby to countact with the points
11 and 112 and close the circuits at the ar-
matures, but the circuits at the rails will
remain open normally and be closed tempo-
rarily during the passage of the first tram
to prevent the operation of the signal.” The
rail sections 4 of the group D, on the other
side of the track, have wires 14 and 14* con-
nected therewith leading to contact pomts
15 and 152, In the path of armatures 16
and 162 g third armature 16" is provided,
and all of them are pivoted at 17 and have
s connection 18 between them, msuring
The armature 16° 18
arranged to contact with a point 15° m cir-
cuit with the said armature 16° and the
maenet 13 through a wire 19 and battery F.
A wire 14" leads from the rail 3 to the arma-
ture 16*, and the wire 14¢ connects the wire
14D with the armature 16. This last named
armature is arranged to be influenced by 2
magnet 20, from which wires 21 and 22 lead
respectively to the rails 2 and 3 of the block
adioining the ome wherein the groups. of
“ogution’”’ and ‘“danger’ rail sections are
located. Thiscompletes the track apparatus
nsed in connection with each block. I have
shown another apparatus for the adjommg
block, but as it is a duplicate of the one al-

'ready described further reference thereto

will be unnecessary, it being sufficient to say

that each block is similarly equipped with

the “caution’ and ‘‘danger’’ circuits af-
fected or influenced by the passage of & tram
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to warn the engineer of the succeeding train

of the presence of the first one in the next
block. | '

The apparatus on the locomotive or motor
and embodying the signaling devices I will

now proceed to describe in detail.
23 represents the locomotive trucks, be-

tween which I arrange contact shoes or
‘wheels 24 and 24°%) and 25 and 252, arranged

to travel upon the track rails and insulated
from the locomotive trucks.
arrange the contact shoes in pairs, two on
each side of the locomotive so that they will
bridge the short insulated rail sections when
the train is passing over them and prevent
the breaking of the circuit at this point.
These shoes are illustrated clearly in Fig. 2,
where one of each pair is shown resting on
the track rails between the locomotive
trucks. 'The shoes 24 and 25 have a wire 26
connecting them, and a wire 27 leads

through a generator such as battery G, to a

solenoid 28. * A wire 29 leads from the solen-
oid 28 to a contact point 30. A quadrant-
shaped disk 31 is pivoted at 32 on an insu-
lating board 32’ and is pivotally attached to
the armature 33 of the solenoid, and when
the solenoid is energized the disk 31 will be
swung on its pivot to a position in contact

with the point 30 to close the circuit there-

through. Toggle links 34 are connected
with the disk 31 by a link 35. A plunger 36

- is slidable in guides 37 and connected to a
- crank- 38 which' controls the admission of

390

~engine truck.

40

45
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steam to the engine cylinders by any suitable
mechanism, not shown. A spring 39 is at-
tached to the link 35 and to a fixed point 40,
and a wire 41 leads from the point 40 to the
A complete circuit, therefore,
will be established through the truck, the
track rail, the shoe 24, the wires 26 and 27
and the battery G to the solenoid 28, and

from - thence through the wire 29 and the

disk 31, link 85, spring 39 and wire 41 to the
truck. The disk 31 is provided with differ-
ent colored lens 42 and 43, preferably one
white and one red, and a light (not shown)
15 mounted on the board 32’ in the rear of the
disk and normally visible through the white
lens 42.  When the circuit is broken and the

spring 39 swings the disk to its other posi-

tion, the red lens will be moved in front of
the light, and caution the engineer of the

approach ol danger, or that the track appa-
5 Tatus 1s defective and in need of repairs.  On

the other side of the locomotive truck the
shoes 24% and 252 are connected with a simi-
lar circuit, which I will refer to as the “ dan-
@er’’ cireult to distinguish it from the “cau-
tion”’ ecircuit last described. The connec-
tions and manner of operation of this danger

cireurt are substantially the same as in the |

caution cireuit, and T will therefore use the
same reference characters for the different
parts with the addition of the exponent “a.”’

I prefer to-

f

nsulated secetion and the shoe.

614,445

I prefer to provide a series of ratchet teeth -

44 on the curved edge of the danger circuit
disk in position to be engaged by a spring-

pressed dog 45 for locking the disk in its -

danger position and preventing any possi-

bility of its accidentally swinging back to the.

clear track position until the dog has been
released. This danger disk or quadrant is
connected with a crank 382, which by a
mechanism (not shown) controls the air

70

70

brake, so that when the quadrant is swung

to a danger position and the red light is
visible, the air brake system will be operated

to set the brakes and stop the train.

I may, as shown in Fig. 3; provide signals
beside the track in the nature of semaphores

indicated by letter S, having a knife switch -

S In circutt through wires m and n with the
rail sections 4 and through wire o with rails 2
and 3 respectively. By means of these con-
nections the cirtuit through the switeh will
be closed when the signal i1s at clear to pre-

80

vent 1nterruption ot the “caution” signal

circuit. When, however, the circuit is
broken at the switch by the elevation of the
signal ‘through a cable W operated from a
distant point, the circuit, on the locomotive
passing over the sections 4 will be interrupted
and call the attention of the engineer to the
local track signal.  Instead of controlling the
secondary track circuit the local signal may
be arranged to be controlled by said cireuit.

90

95

This, however, would be a mere reversal of

the construction shown and I have not.

thought 1t necessary to illustrate it herein.
Ifrom the foregoimng description it will he

100

noted that there 1s o main track eireuit nor-

mally closed and several $econdary circuits
open at the rail circuits, the armatures of
which are held in contact with their points as
long as the magrets+n the primary track cir-
cults are energized. As-soon, however, as
these magnets are demagnetized, as by a

short circuit,. the secondary ecircuits will all

be broken at their armatures temporarily.

For imstance, assuniing that a train enters

the block A moving toward the right. ' As it
passes over the group C of instlated track

sections, the circuit through the “caution”
signal disk being broken along the rails by

the insulation at that point will pass from
one of the shoes 24 or 25 through the battery
(r and wire 27 and the connections there-
with around to ths truck; which will be in
contact with the main rail, and from thence
through wires 6 and 12 to the armature.s,
and from thence through wire 7 back to'the

therefore, through the “caution” diskwof the

and no change will take place at the signal.
The same will be true when the train passes

over the group of “danger” rail signals ~n

the opposite side of the track. As soon,
however, as the train passes out of the block

The gizcult,.
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first train or train ahead will be unbroken, 125 -
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s enters the one indicated by “B” a short | tion” and “danger” signals will be displayed

civeuit will be established between the rails 2
and 3 through the locomotive trucks and

ixles, and the current will be shunted tem- |

lowing or second train will be warned when
there is a train ahead in the next block.
When a train enters a block and there is no
train ahead of it, the “eaution’ and “dan-
vor’’ signal circuits on the locomotive, tem-
norarily interrupted by the short insulated
track sections will, however, remain closed
by the connection of the short rail sections
with the secondary track circuits, which are
nornially closed exeept at the rails, and the
break at this point will be temporarily con-
nected during the passage of the contact
shoes over the insulated rail sections.  There-

fore, if the secondary track circuits are closed |

at their armaiures, the ‘“caution’ and
“ Janger” sienal cireuits will remain closed
while the locomotive is passing over the short
insulated track sections. 1If, however, the
secondary track circuits are broken at their
arimatures, either through the passage of a
syain ahead or some accident or defect in the
apparatus then the “caution” and *dan-

ver’’ sional circuits of the train to the rear.

will be broken during the passage of the tram

be

as heretofore described. Kach train as it
enters a block short circuits the traek cireuit
of that block and opens, temporarily, tae

vorarily therethrough, instead of passing out secondary circuits of the preceding block to 70
Sirough the wires 21 and 22 to the magnet prevent the too near approach of the follow-
20 whereupon the said magnet 20 will be | ing train. These circuits remain inter-
demaenetized and the secondary track eti- rupted until the first train passes out of the
cnits broken at the armatures 16, 16 and | block, when they are automatically closed

1o 16, and also at the armatures 8 and 8%, and | and returned to their normal econdition. 75
o short cireuit will eontinue and the mag- | The track of the drawing is one of a double
cors 90 and 13 will remain demagnetized | track system and 1s used exclusively for
antil the train passes out of the block B. | trains running in the same directicn, and for
subpose, now, another train moving m the the track used by trains running the other

o aame direction enters the block A before the | direction a similar apparatus will be pro- 80
{irst train has passed out of the block B; as | vided operating in substantially the same
soon as the second train reaches the group € | way. o . -

A the rail seetions and the shoes or wheels 24 | I do not wish in this application to confine
and 25 contaet therewith, the circuit will be | myself to the particular details of construe-

20 monmentarily broken through the ‘“caution” {lon herein shqwn and described, as the same 85
sional disk, and it will be swung by the | are capable of considerable modification, my
nower of the spring 39 to a position where invention consisting essentially in providing
Lo colored lens will be in front of the light to | an apparatus set for a limited pertod by the
warn the engineer of the approach of danger. | passage of the first train %o influence certain

45 At the same timne steam will be autematicaily | signals on a following train, or beside the 90
shut off from the engine eylinders. If the | track and thereby prevent the too near ap-
engineer does not then apply the brakes and proach to one another of two trains moving in =
stop the train, the locomotive m a few | the same direction. '
moments will pass on to the group of “dan- 1 claim as my invention:

30 ger” rail sections, and at this point the quad- 1. The combination with a track divided 95
mant 31* will be operated to flash itsred signal | 1nto insulated blocks, of a normally closed
and operate the. air valve to set the bralkes. main track cireuit for each block adapted to
As soon as the first train has passed out of | be temporarily short-cireuited by a tram en-
the succeeding block the track circuit-will be | tering the block, a normally closed eaution

c5 automatically closed, and the eircuits can signal circuit carried by a locomotive, and 8 100
ihen be established through the “caution’” | secondary normally closed track cireuit to
and “danger’ signals by swinging the guad- each block, the secondary normally closed
cants 31 and 31 back to their normal posi- | caution circuit of one bloc being electrically
¢ion in contact with the points 30 and 30®. connected with the normally closed main

46 With this apparatus the engineer of a fol- | track cireuit of & block ahead and adapted to 105

temporarily opened upon the short-eir-
cuiting of the main track-circuit of a block
ahead by & train passing through that bloek,
and tocause the caution signal circuit of a fol-
Jowing train to be temporarily opened to op- 110
erate its signal, substantially as described.

9. The conibination with a track divided
into insulated blocks, of normally closed
track circuits for each block arranged to be
temporarily short-circuited during the pas- 115
sage of a train through that block, normally

closed caution and danger signai circults car-

ried by the locornotive, and means whereby
the eaution and danger signal circuits on a
second train will be successively broken to 120
operate their signals when the track cwrcuit
of a block is interrupted by the passage of a
train ahead through that block, substan-
tially as described. . ' ,
2" The combination with a track divided 125
into insulated blocks, sach block containing .
an insulated section of track-rail, of g nor-
maily closed main track-circuit’ for each
block arranged to be temporarily short-cir-

5 over the insulated rail sections and the ““ cau- | cuited by tne passage of g train through the 130
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block, a normally closed cantion signal cir- |

cuit carried by a locomotive, and a bef*fmdaly
track ecircuit connected with said insulated

section of track-rail and electrically connect-

ed with the normally closed mamn track cir-
cuit of & block ahead and imfluenced by short-
circutting the main track circuit of a block
ahead upon the passing of a train over said
block so as to open the caution signal circuit
on a following train, to operate 1ts signal,

~through the influence of said secondary cat-

- 20

tion track- -circuit, substantially as deseribed.
4. The combination with a track divided

Into msulated blocks and each block con-

taining short msulated rail sections arranged
in groups at ntervals, of & normally closed
track circuit for each block, secondary
track circuits connected with said short rail
sections and normally broken at that point
and having circuit closers normally* elosed
by said track circuits, normally closed cau-

tion and danger signal circuits carried by the’

locomotive, &,lmes [)r{wulvti in sald caution
and fla,noer signal cireults and arranged to
contaet, with said short ratl sections and
be kent closed by said secondary circuits
at that point, whereby said caution and

-~ danger signal circuits will Temain unbroken

30

35

4G,

45

and unaffected during the passage of the

first train, and wherelw when the first train

enters o block and short circuits the track
circuit of that block, the caution and danger
sienal circuits of the following train in a
rear block will be broken to wt 1ts signals
while passing over the msulated rail sections
of 5(11(% rear block, substantially as described.

The wmbumtwn with a track divided
mtf_} insulated blocks, each block containing
a short msulated rail scetion, of a nor nmlly
closed track cireult for each blooh arranged
to be temporarily short cireuited during the
passage of a train through the DJOCL 2
magnet m sald track (nmut , %ec(mdarv
tmck circult connected with. .sahl insulated
rail section and normally broken at. that

point and having a circuit closer normally |
held 1n 1ts ¢losed position by the influence

of said magnet, a normally closed caution
signal circuit cmrled by the locomotive and
lmvmn 2 shoe to contact with said short
rail section and temporarily be comple ed

by said secondary circuit when the circuit
closer of said secondary circuit is attracted :

l}y the magnet of said track circuit, and said
At t101 SIU'I]ELI circult being temporarily

hmkm to operate 1ts signal {hll‘lnf" t,he pas-. |

TEEEEEE L ENTEEES BUUUS B B RS EENST EEECEEL - SN EE RN B UEEES S S

014,445

sage of its shoe over sanl short rail section

when said secondary circult 1s broken at its

circuit closer by the short-circuiting of Sald
tmck circutt, substantmlly as described.

60

. An engineer’s signal compmsmg an

0SCl llatmg‘ disk quadrant having different
colored lens, and a spring arranged to urge

said disk to its alarm or danger position, a

path of said disk, a

contact point in the
valve lever, toggle lever%, pwotallyconnected
with said disk and with said valve lever,

contact shoes and an electric circuit con-
necting said contact point and said disk .

with said shoes, and a solenoid having its

armature connected with said disk and nor--
mally holding it in contact with said point

agmnst the power of said spring.

- The combination with a tmck dlwded-
mto insulated blocks, the blocks containing.

65

70

75

msulated sections of tr..-u,k-rd,ll of a normally
closed track-cireuit, a locally (hc;posed signal - -

having a switch connected with the nor-

mally closed track circuit and 1n a seconda,ry

track-circuit which includes said sections of

track - rail,” and a normally closed caution

signal (*1rcult

to be temporarily roken by the p
a train over sald sections of track-rail and

arried by a locomotive, said =

1101111ally* closéd signal circuit being. adapted,' .
yagsage of -

85

the opening of said l()('ally thp%ed Swnal .

switch, substantially as described.

8. The combination with a track dWlded"'-'.

into insulated blocks, each block having 'a

normally closed main track-circuit arranged

to be temporarily short-circuited by a train .

entering the block, a secondary normally .

closed cireuit to each block, and a 1101mally";}_f-?_'-_"'-"-'-"';-"-.:'-'

closed caution signal cireuit carried by

locomotive, sald secondary normally closed'

track-circuit being adapted tobe temporarily
opened upon the short cir cuiting of the track-

circult of a block ahead by a ‘train passing

through swaid block, and said caution signal
circuit on a following train adapted to be

95

100

temporarily broken to operate its signal by

sald temporary opening of the seconda,ry
tmck circult and to be restored to i1ts nor-
mal condition after the train ahead has

passed out of the block ahead, substa,ntlally]

as described.

in witness whereof, 1 h.;wo her t,-U.IltO set my -

hand this Sth day of December 1905.
| EDWARD McCLINTOCK.
Witnesses: B
Ricnmarn PavL
C. MACNAMARA.
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