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To all whom it maey corcern:
G. Comsrock,

2 citizen of the Jnited States, residing ]
01*?7 and county of San Trancmco State of

f
in Block—Swnal Systerns for Railw voys; and
I hereby declare the following te be & full,
My invention relates to hnpmvemﬂnm in
automamc block signal systems, and consi

signals Wlbh mechanism located in the path
of travel of trains; means carried by the
to sucecessively close eircuits; the first of
which moves 2 switeh which makes contact
the signals at a distant station when the
train enters & statlon or commencemert of
gontacts are made by succeeding buttons be-
rocepdo, one. of

Be it known that I, Homer G. C
sidi ing

ifornia, have invented an lmprovemept
c]car and exact description of the same.
in the combination of electri cally actusted
trains by which said mechanism is actunted
with wires leading to magnets which operate
the block preceding that bL tion. Other
which exposes the signal bebind the train to

block to show that that block is clear. The
switch is finally restored to its first position
disconnecting previously made e )1mections
when the train passes the xusi, of the device
which are pperated by it. Means are simi-
larly provided to set&mgnahmm will notify
a following train that the first train is still
within thiat Dblock;. and means are also pro-
vided that if the signals are disregavded, the
steam will be shut oif and brakes apwh s au-
tomatically and without action by the engi
neer; means are also provided so that if
trains approach from opposite dv‘ecmons icr-
naiqwdgjbe set tonotify Eoth trains, and mec -
anism by which one or both trumg will be
stepped automstlc&lly before reaching the
er point.

. My inverntion also comprises details of con-
struction which will be more fully explained
by reference to the accompanying drawirys,
in which~—

Figure 1is a view showing one
tions on-an enlarged scale.. Hig.
grammatic view of the smbzm
ting met lﬁ
three contiguous blocks or “stations, ¥
is & view of the locomotive or car .? hee’
the. depression wheel carried by the
thereof. Fig. 4'is & sectional elevation of
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civeuwit closer 8.

one of the irack
end view of the same. Fig. 8ise side view
of the rotary commutator or switeh. Tig. 7
is o transverse section through ¢ ¢ of ﬂlg 5.
Hig. 81s a similer secum*ﬁ through 2 of Fig.
8. “'*‘10 g is g view of ths U‘aci: mechmm\m
and. sat@ty devchs by which the ‘com'es;?cnd

_ing devices on the trein are autometically

operated to bring it o w stop. ﬁws 18, 11,
12 aad 13 BI 71ews 0: the s"_fulals n mf‘ "fnnt
nositions,

for ac_uutmn

nuiator or switch.
vy invention, first to

jmwde a mes ns iO" ﬁ,utomabmwh} operating
the system of block o‘pmﬂ.s by miovement, of
the train or locomotive; second, to provide

o device fo prevent trains or lowmotlves run-~

Fzg 5 m RV

iz o view of mechahism 6
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ning past » signal which is set to stop them;

thirc d, to pl()Vld(‘ a deyige for controlling the
electrical connections , which is also thrown
inte and out of opemtxon by the passing of
the train.

The axle of o locometive or car is prumded
with an auxiliary wheel 4 which serves to de-
press Ehi‘ successive track buttons or eircuit
u()snw devices shown at 2, and which but-
tons, w hen depressed, connect the wires of
desired virenits. These closing buttons

cases and the cases have covers as shown
whi( b are normally ’neld up by springs 4,

e springs being so Stiff that they will keep
the u_)ni,au( noeints apzut and prevent their
being tampered with, The bprm% may be
sufficient
thousand pounds, but will "'cld to the weight

£ the train when the pressure wheel A passes
over them. ‘

The commutator or switeh 5 consists of
fiber or other equivalent insulating material
which is encircled by eight metallic strips or
bands as at 6%, having a piece of insulating

to sum)m‘t, a weight of 10 to 20°
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» here s-lown as contained within inclos- |
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material mscrted between the ends of the -

bands as shown at 7, these bands being less
length than i'ne cn‘cmnim“ene“ of the ¢ _,fhnder
which forms the switch.

The strips are insulated fromieach other and
are 50 piteed that the metallic strips 62, ete.,
be in pa wc; each poir alt@rswﬁ,umw above
below fine drawn lengthwise of the oyi-

8o thas the throw or turn of the switch
1 not be very gresh. . )

5:—&? are elasmc nla te% or arms which ma
be suitably fixed above or below the swite
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to & frame in which the switch is journaled |

- and revoluble and these strips connect with |
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" tallic strips 6*, 6Y, 6°, 6%, and thus complete on
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* . in one position the springs
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‘and the switch will be rotated so that the

_dueting centers as at 186,

“signals is effected as follows: 19-—192-gve

wires leading to electric magnets by which
the signals and other parts are to be actu-
ated, as shown at 52, 712 (Fig. 2).

10—10® are electric magnets fixed st o
short distance apart, and between them an
‘armature 11 is suspended so as to be attract-
ed by-either one or the other of said magnets
when energized. This armature is here
shown as pivoted at 12 having an arm ex-
tending upwardly from the -pivot and upon
the upper end of the arm is carried o segmen-
tal rack 13. This rack engages a toothed
pinion 142 which is carried upon the commu-
tator or switch shaft, and when the arma-
ture is sttracted by magnet 10, it will move
the segmental rack 13 50 as to turn the com-
muiator into a position where four of the
elastic arms 8* will rest-upon four of the ine-
tallic strips 6°, 69, 6%, 6% and thus complete an
electrieal circuit through the wires with which
the parts to-be actuated by a train going in
one direction are connected. When the
other magnet 10° is energized, the armature
will ‘be sttracted in the opposiie direction,

elastic armis may rest upon the other four-me-

electrical ecircuit through the. wires with
parts to be actuated by a
train going in the opposite direction, are con-
nected. .

ach of the “stations” ds I term them,
which form the ends of the blocks, is pro-
vided with a number of the track buttons or
closing circuits which are here shown as num-
bered from 1 t0-6 at station A; from 1° to b
at station B; and from 1° to 6° at stetion C.

I have here indicated three stations as be-
ing sufficient to explain the operation of my
apparatus.  These stations will be located at
any suitable distance apart, as from 4 to 5
miles, and the space between two adjacent
stations form the block in each case. The
signals 15—15° are made in any suitable
manner t0 be exposed or concealed, and they
dre mounted upon fiber or other non-con-
These centers are
here shown ecircular in form and having me-
tallic segments formed in them in the periph-
efy as shown at 17.

18—18* are elastic arms suitably fixed
with relation to the centers.16, and having
their ends so disposed that when the signal is
will both rest upon
the metallic or conducting segment 17, and
will complete the circuit through the con-
ducting wires with which they are connected.

When the signal is moved o the other po-
sition, one of the springs will rest upon the
non-conducting surface and the circuit will
thus be broken. The movement of these

857,

magnets separated from each cther a short

446

distance, and in the present drawing these
magnets are shown as- standing substan-
tially horizoutal.  Between the two contigu-
ous ends of each of these magnets is an arma-
ture 20. This armature is pivoted or ful-
crumed as shown at 21, and the end extend-
ing beyond the fulcrum is connected with a
short crank arm ds &t 22.  This crank arm is
connected with or carried by the signal shaft
or bearing, and it will be seen that when the
magnet 19 is energized the armature being
attracted by that megnet will act through
the crank arm 22 to move the signal in one
direction .and when the armature is dcted
upon by the magnet 19%, the signal ‘will be
moved in the opposite direction. By this
movement of the signal and the disk 16 the
cireuits are completed or broken through the
spring erms 18-—18s, a
The depression butions marked 1 to 6 ete.,
ab the different stations may be separated
from each other about 100 feet more or less;
the operation will then be as follows:
Suppose the $rain reaches station A com-
ing from the left. It first depresses the but-
ton No. 1.and this eompletes the civeuit from
battery 30 through wire 31, through contact
button 1, through wire 32, through electro
magnet 10, thence through wire 33* back to
betstery 30. The normal position of the com-
mutator is that in which it is left by a passing
irain until changed by a train going in the
opposite direction, with train moving from
left to right as assumed, in the illustration, if
a'train has previously passed in the same di-
rection, no change would oceur, the elastic
arms 8* would rest upon metallic strips 6, 6¢,
6¢, 6% If previous train had passed from
right to left the arms 8* would rest upon
strips 6%, 6%, 6°, 6°. The completion of this
circuit energizes magnet 10, and this attract-
ing the armature 11 (Fig. 14) operates

through the segment 13 to rotate the switch -

14 s0 as to make connection to complete an
electric circuit from battery 30 through wire

52, spring arm 8, metallic strip 69, elastic arm

8%, wire 71%, through magnet 19f, through-

wire 33" to ground G.  When the button 2 is
depressed by the moving train it acts to com-
plete the circuit from battery 30 through
wires 31, 52, metallic strip 64, wire 71* o
magnet 197 to set the signal 15° at the next

station or B to “danger” that is with the

head on signal exposed. The train continu-
ing depresses button 3, and this connects bat-
tery 30 through wires 31, 50, metallic strip 6V,
loop wire 6%, wire 64° to magnet 19¢ wire 33¢
to ground G, and thus lowers signal 15* at
station A to show a temporary clearance of
the succeeding block, but this is to reverse
the signal, 4. e. the train having reached the
end O% the block at station 4, it is no longer
necessary to protect it from a train coming
from the opposite direction but from a train
following. )
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, being thus.arranged we have an actual con-
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. each direction when exposed, devices located
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-first arrives ‘at station B will be automatic-

by the train and actuated by said devices

. electrical circuit com})leted by the movement
to danger of two adjacent sighals whereby

3

the opposite direction. These safety devices I
trol of both trains, so that either train which

ally stopped while the danger signals being
also exposed will, if not overlooked, serve to
inform the train officials of the positions of
the other train. ' - -

The operations here described will bé rep-
resented in any block and with relation to
any twq or three contiguous stations at the
entrance to said blocks when trains are in
either of the positions herstofore described.

Having thas described my invention, what -
Tclaim and desire to secure by Letters Patent
ig— '

‘1. The combination in a block signal sys-
tem of signals located in pairs at the end of
each block, depression buttons disposed in
series at points adjacent to each signal,
means cdrried by the train by which said
buttons are successively depressed, batteries
and connections whereby the depressions of
said buttons. close circuits, an interposed
switch actuated by the closing of the first of
the circuits, whereby circuits are closed at
the distant and adjacent stations upon the
entranee of the frain into the block and the
depression of other buttons, electro magnets
energized by the closing of said circuits, and
armatures and intermediate mechanism by
which the signals are moved and the “dan-
ger’’ signals exposed. :

2. The combination in a block system for
railways of a series of signals located at the
end of each block, depression buttons located
in the path of the train, and mechanism car-
ried by the train by which said buttons are
successively moved, and electrical eircuits
closed to expose the “danger” signal at the
ends of the block and the preceding block
when the train enters said block, safety de-
vices and electro magnets and connections
controlled by said signals by which said elee-
‘tro magnets are actuated and the safety de-
wices raised into position, appliances carried

when raised whereby another train is auto-
matically arrested.

3. The combination in a railway block sys-
tem of a series of signals located at the end of
each block, and, capable of being seen from

in-thepath of the train and configuous to the
end of each block, depression buttons, and
mechanism upon the train whereby said but-
tons, ae successively depressed toicomplete:
electrical citcuits whefeby thie signals are set
to, “danger” adjacent to snd in‘.advance of
the train and restored to their normul posi-
tion when the train leaves the block, and
mechanism located in the path of the train
and raised by mechanism controlled by an

857,446

contacts are produced between said mechan-
ism and-devices'carried by the train so that
any train is automatically arrested before en-
tering the block still occupied by another train.

"4, In a block system and raillway signaling
apparatus, signaling devices mounted upon
levers, shafts.to which said levers are fixed,

7¢

eylindrical commutator switches .carried -

upon the shafts of the levers, contact springs
or brushies resting upon the periphery of the
switch, electro magnets mounted in pairs,
armatures movable between sald magnets
and connections between said. armatures
whereby the signals are moved and the com-
mutator switches are rotated to make or
break an electrical circuit through the con-
tact brushes. o g

5. In a railway block and signaling appa-
ratus, statiors at the ends of each block, de-
pression devices located at said stations,
means carried by the train whereby said de-
vices are successively actuated, contacts
made by the first depression by which an elec-
trieal circuit is established, an electro mag-
net energized thereby, a revoluble commuta-
tor switch and actuating mechanism therefor,
and an armature moved by the energizing of
the magnet whereby the commutator is
turned to complete cireuits in readiness to
actuate signals at the distant station.

6. In a railway block and signaling appa-
ratus, depression devices located at tie ends
of each block and contacts by which electrical
circuits are completed at each depression, a
revoluble commutator- switch, an electro
magnet, armature, and mechanism actuated
thereby to rotate the commutator and com-
plete an electrical circuit with the distant
station when the train enters the block, an
electro magnet at the distant station, ener-
gized by said circuit, an armature, mechan-
1sm actuated by the movement of the arma-
ture and a signal exposed, and a second com-
mutator switch set in unison with the move-
ment of the signal to complete another cit-
cuit whereby a signal is set to protegt the en-
tering train. T
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7. In a railway block and‘s’ign;};ling sys—“ ‘

tem, depression buttons or the like located
at the ends of each block and means carried
by the train by which said buttons sre suc-
cessively depressed, commutator switches,

electro magnets, armatures and intermediate
mechanism whereby the switches are moved

by the entering of a train at éither end of a
block, and electrical connectichs established

.and a danger sigaal set at the opposite end,:

120

other commutator switches, and mechanism:

by which they are set in unison with thé set-

ting of sajd signals'td complete new. circuits
througlt which eléctric currents are: passed
by the depression of subsequent buttons and:

the advance of the train,

8. The combination -with t‘he:dve'pression ’

devices and signels of 4 railway block and.

130
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signaling system, of a revoluble commutator
switch, said switch consisting of a cylinder
with a series of encircling conducting bands,
elastic arms disposed in pairs and resting on’
‘the periphery oP the cylinder at each side of a
plané’ through its axis, longitudinally dis-
- posed insulated surfaces upon which one set
of said arms rest when the others rest upon

the conducting bands, and mechanism to ro- | .

,han .

46 S
tate the cylinder in unison with the a

of a train from either direction.
In witness whereof I have hereunto set my

ﬁproach Io

HOMER G. COMSTOCK.

Witnesses:
S. H. Nourse,
Jessie C. Bropik.



