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ing depressed as the train EE 

UNITED STATES 
fiOMER. G. CCMSTOC: 

st Ceas; 3 SESSES 

AFA is irr; AEN 

g is , , , Sisa 

-AM No. 857,446. iseasis. : . &gs;ed as 8, 9. s s 3. i. S. s sy 

Application filed November 24, 1903. Sorial fio, 82,30). 

To at thor, it forgy coree?". 
Be it known that I, Hori ER. G. CoMSTOCK, 

a citizen of the Jnited States, residing i &iae 
city and county of San Francisco, State of 
California, have invented an improvement 
in Block-Signal Systems for Railways; and 
hereby declare the following to be a fill, 

clear, and exact description of the same. 
My invention relates to improvements in 

automatic block signal systeins, and consi 
in the combination of electrically actuated 
signals with nechanisim located in the is ti 
of travel of trains; means carried by the 
trains by which said mechanism is actuated 
to successively close circuits; the first of 
which moves a switch which makes contact 
with wires leading to magnets whici operate 
the signals at a distant station when the 
train enters a station or commencement of 
the block preceding that, station. Other 
pontacts are made by succeeding buttons be 

one of 
which exposes the signal behind the train to 
protect it from the rear, and another sets the 

35 

45 

connections and actuating mechs, 

signal at the coininencement of the preceding 
block to show that that block is clear. The 
switch is finally restored to its first, osition 
disconnecting previously made corrections 
when the train passes the East, of the is vices 
which are operated by it. Means are sini 
larly provided to set a signal which will actify 
a following train that the first train is still 
within that block; and means are also pro 
vided that if the signals are disregarded, the 
steam will be shut off and brakes applied at 
tomatically and without action by the engi 
neer; means are also provided so that if &ro 
trains approach fron opposite directions sig 
naiswil beset to notify E. trains, and mech 
anism by which one or both trains will be 
stopped automatically before reaching the 
danger point, 
My invention also comprises details of con 

struction which will be more fully explained 
by reference to the accompanying drawings, 
in which- m 

Figure is a view showing one 
tions on an enlarged scale. Fig. 
grammatic view of the statios, 
three contiguous blocks or stations, 
is a view of the locomotive or car-whee 

ied by the 2xie the depression wheel carried 
thereof. Fig. 4 is a sectional elevation of 

circuit, ciosers. 
end view of the same. Fig. 6 is a side view 
9, the rotary commutator or switch. Fig. 7 
is a transverse sectioxi through g a of Fig. 6. 
:Fig. 3 is a similier sectio 3.hrough a 2 of Fig. 
5. Fig. 9 is a view of the track mechanisi 
and safety devices by which the correspond 
ing devices on the train are automistically 
operated to ring it to s, stop. Figs. 0, ii, 

of Zay invention, first to 
shes 

it is the object o 
: automatically operating provide 8, inless fo 

the system of block signals i? novement of 
the train or locomotive; second, to provide 
a device to prevent trains or locomotives run 
third, to provide a device for controlling the 
electrical connections, which is also thrown 
into and out of operation by the passing of 
the train. 
The axle of a locomotive or car is provide 

with an auxiliary wheel A which serves to de 
press the successive track buttons or circuit 
closing devices shown at 2, and which but 
tons, when depressed, connect the wires of 
the desired circuits. These closing buttons 

ing cases aid the cases have covers as shown 
at 3 whici are normall held up by springs 4, 
these springs being so stiff that they will keep 
the contact, points apart and prevent their 
being to impered with. The springs may be 

thousand pounds, but will yield to the weight, 
of the train when the pressure wheel A passes 
over them. 
The connautator or Switch 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 

lands as shown at 7, these bands being less 
length than the circumference of the cylinder 
which forms the switch. 
Th 

re so iii.ced that, the netalic strips 69, etc., 
i bain pairs; each pair alternating above 

2nd below a line drawi) lengthwise of the cyl 
inder so that, the throw (r turn of the switch 

e? not be very great. 
3-3 are elastic plates of arms which ma, 

be suitably fixed above or eiow the switc 

Fig. 5 is at 

123 ad i38 reviews of the signals in different 
positio; S. i3 s, view Of Irecialisii ( 
for actus Guator or switch. 

stafficient to support a weight of it) to 20 

estrips are insulate from each other and 

iso 

o 

ning pasi is signal which is set to stop them;.. 
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here show in as contained within inclos 
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material inserted between the ends of the 
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to a frame in which the switch is journaled distance, and in the present drawing these and revoluble and these strips connect with 
wires leading to electric magnets by which 
the signals and other parts are to be actu 
ated, as shown at 52, 71* (Fig.2). 
10-10 are electric magnets fixed at a. 

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 a mature is here 
shown as pivoted at 12 having 2n arm ex 
tending upwardly from the pivot and upon 
the upper end of the arm is carried 8 segment 
tal rack 13. This rack engages a toothed 
pinion 14 which is carried upon the commu 
tator or switch shaft, and when the arma 
ture is attracted by magnet, 10, it will move 
the segmental rack 13 so as to turn the com 
mutator into a position where four of the 
elastic arms 8 will rest upon four of the ine 
tallic strips 6°, 6,68, 6, and thus complete an 
electrical 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 amature 
will be attracted in the opposite direction, 
and the switch will be rotated so that the 
elastic arms may rest upon the other four-ine 
tallic strips 6, 6, 6,6', snd thus complete & 

- 3o electrical circuit through the wires with 
which the various parts to be actuated by 8. 
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ducting centers as at 16. 

train going in the opposite direction, are con 
nected. 
Each of the 'stations' as 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 to.6 at station A.; from 1 to 6b 
at station B; and from 1 to 69 at station 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 to be exposed or concealed, and they 
are mounted upon fiber or other non-con 

These centers are 
here shown circular in form and having me 
tallic segments formed in them in the periph 
ery 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 
in one position the springs will both rest upon 

55 

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 to 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 
signals is effected as follows: 19-19 - are 
magnets separated from each other a short, 

magnets are shown as standing substan 
tially horizou.tal. Between the two contigu 
ous ends of each of these magnets is an arma 
ture 20. This armature is pivoted or full 
crunned as shown at 21, and the end extend 
ing beyond the fulcrum is connected with a 
short crank arm as at 22. This crank arm is 
connected with or carried by the signal shaft 
or bearing, and it will be seen that when the 
magnet 9 is energized the armature being 
attracted by that magnet will act through 
the crank arm 22 to move the signal in one 
direction and when the armature is acted 
upon by the magnet 9", the signal will be 
noved in the opposite direction. By this 
movement of the signal and the disk 16 the 
circuits are completed or broken through the 
spring arms 18-18". 
The depression buttons marked 1 to 6 etc. ai, the different stations anay be separated 

from each other about 100 feet more or less; 
the operation will then be as follows: 
Suppose the train reaches station. A com 

ing from the left. it first depresses the but 
ton No. 1 and this completes the circuit froin 
battery 30 through wire 31, through contact 
button 1, through wire 32, through electro 
magnet, 10, thence through wire 33" back to 
battery 30. The normal position of the con 
mutator is that in which it is left by a passing 
train 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 occur, the elastic 
arms 8 would rest upon metallic strips 6", 6", 
68, 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 so as to make connection to complete an 
electric circuit from battery 30 through wire 
52, spring ai'im 8, metallic strip 6, elastic arm 
8', wire 71, through magnet 19, through 
wire 33 to ground 3. When the button is 
depressed by the moving train it acts to con 
plete the circuit from battery 30 through 
wires 31, 52, metallic strip 6', wire 71" to 
magnet 19 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 6, 
loop wire 6, wire 64 to magnet 9 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, i.e. the train having reached the 
end s the block at station A, 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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the rear. 

o 

2C) 

pletes the circuit from the bsitey20 

switch 4 back to a position which 

from the right. 
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Siga i 5, '' 
acts to raise 

65 

through wires 3i, 36, nietallic stri: { 
i 

wires 31, 37, elastic spring 3, eia! 

metallic strips 6, loop wire 8, 69, 69, it} 

track with train. , it will be notified of 

wire 519 to magnet, 25 
spring 8° wirich resis on condie 

When button No. 4 is passed by 
completes the circuit, fro: ine 

65°, to magnet is!", and this operates hig 
electro magnets. 19, aematute 20 arc. iii. 
posed mechanisia to expose th 
station. A to protect the entering 
When button No. 5 is passed it, , 

plete the circuit, through the attery 
loop wire 6, spring 8", wire 69 on 
at the previous station the ice into 
33 to ground G, which as before 
may be as much as folii naies 8, 
energizes the electro Ilagaei, 3 25 
tion, which is similar to the in agiet, 
tion A, thus attracting its arriature 20.82s, 
through the interriediate aegianisin s2k.tig 
the signal 15 at that previotis station to she'; 
that the block previous to statioi Aig clear, 
When ution fo. 6 is detressed i 

-8 wires 31, 33, through the magne: ; 
wire 33 to attery, and this ret: 
nects the previously inade coins. 
through the corataei, spring &ras 8, 8 aid 
wire 6° and airies coanections tire:gh 3°, 
6, 69, 6, and prepares for 2, train coining 

These operaticit:3 ai'e re 
peated at each block. 

if a second train is following {} 
position of the train i by the dee 

st - 28, 
A which will, as previotasiy descri:3d, 33, A which will, as previously described, 
S8, 8, S8, 8,233 C the signal at Saii station to il 

proaching ti’ain and lotify is that 
the block beivees. A. &nd. 

Traia No. 2 C, eitterizig's 
to A and depressitag the 5. 
station will corriete it 
signal 15° at station A., 
through the springs 33 
ated by the not VV 
wires 6, 55, 53, 338 and ; 
normal position of 8, 18 
resting upon the non-conducting strf 
When the position of signals 15, 5* 8.28 E. 
danger, contact is made through bo 
mutatois, and the circuit, in ciudes Si 
18. This energizes both the insignets 

s - 25° at station A as follows: Facin attery 
... is 30 through wire 53, thro: 

. . ; 

i. 
of signal i5°, through wire 83. it spring 13 resting or conducting 

'e 339 to battery 32. 
he evers 26, viz.: ci: : 

in such relation with the passing 
when raised they will, cottack, wi 
appliances upon the Érain as at 27, 

3 ): 

3. 

- ar. - . 333i Races are shui, of , 
ty X 

8. 
ii. 8.3 (2 &pi;. f 

- - - i{}{i. 3rd e. 
-- Y - - -, - Y - - - byee;. Sision 3 and C) and in 
enigreer & other ciii. 
'kia: 

he next, (be 
case that the 
t, noticed the 

sign is it, A., this renders the stop 
2 trait 3 utionatic and independent 

in officials. If, however, 
! reaches si3tion 3 before train 

irai No. 1 will act through 
5 ai, station 3 to set 

i () show that the block 
: clear. It aiso conn 

{}}t) the is attery 30 
7, netsilic strip 6", loop 

statio B to station 
iginal 5 to indicate 

de-energizes the 
circuit, through 

t. 26 is lowered, 
f said inagnet, 
'op out of the 

t, 2.33 liaiace5 carried by 
283's the ti'ack in the 
3 or it's in No. 2 and 
contisue in successive 

trains are got nearer to 

of any of 
tria: 

it. 

(on the right 
& innoyeinen & 

ed oil reaching 
{h} is prodiced 
battery 30° at 

the magnet G' at 
thro:gh the in 
previously de 

guits, gi' or 
cerections 

: coiaeeting S33i: 
S&ed the cur 
of C passing 

, wires 37, ine 
sing: 19, which 
X is agei, and 

cking wires 5i, 33, to set, 
devices 26 at st::tion 3, in addition 

gai being set to danger at said sta i. 

. This will ie effected as follows: Train 
No. 3 having set the forward signal 59 at sta 

- described, by depressing 
iola is, train 3 when it 
will set the oposite or 

and will close the 
Rigi si), iii. 

e ins: gets 25, 25 at 3 

s: 3; each end of 
pression buttons 

ii. N. irona 

; button 69 at 

li'olgi spring. 

said wires 

ind rear safety 
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the opposite direction. These safety devices 
being thus arranged we have an actual con 
trol of both trains, so that either train which 
first arrives at station B will be automatic 

5 ally stopped while the danger signals being 

lo 
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also exposed will, if not overlooked, serve to 
inform the train officials of the positions of 
the other train. .1 
The operations here described will be rep 

resented in any block and with relation to 
any two or three contiguous stations at the 
entrance to said blocks when trains are in 
either of the positions heretofore described. 

Having this described my invention, what 
I claim and desire to secure by Letters Patent 
lS 

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 carried 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 
entrance of the train into the block and the 
depression of other buttons, electromagnets 
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 circuits 
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 elec 
tro magnets are actuated and the safety de 
vices raised into position, appliances carried 
by the train d actuated by said devices 
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 
each direction when exposed, devices located 
in the path of the train and contiguous to the 
end of each block, depression buttons, and 
mechanism upon the train whereby said but tons, are successively depressed to complete 
electrical circuits whereby the signals are set 
to 'danger' adjacent to and in advance of 
the train and restored to their normal posi 
tion when the train leaves the block, and 
mechanism located in the path of the train 
and raised by mechanism contiolled by an 
electrical circuit orgeted by the movement 65 to danger of two adjacent sigitals whereby 

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

4. In a block system and railway signaling 
apparatus, signaling devices mounted upon 
levers, shafts...to which said levers are fixed, 
cylindrical commutator switches . carried 
upon the shafts of the levers, contact springs 
or brushes resting upon the periphery of the 
switch, electro magnets mounted in pairs, 
armatures movable between said magnets 
and connections between said. arnatures 
whereby the signals are moved and the com 
mutator switches are rotated to make or 
break an electrical circuit through the con 
tact brushes. - . 

5. In a railway block and signaling appa 
ratus, stations 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 
trical circuit is established, an electio 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 circuits in readiness to 
actuate signals at the distant station. 

6. In a railway block and signaling appa 
ratus, depression devices located at ific ends 
of each block and contacts by which electrical 
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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 
ism 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 cir 
cuit whereby a signal is set to protect the en 

train. - 
tering . " . . . 7. In a railway blouk and signaling sys 
tem, depression buttons or the like located 
at the ends of each block and means carried 
by the train by which said buttons are suc 
cessively depressed, commutator switches, 
-electro imagnets, armatures and intermediate 

loo 

mechanism whereby the switches are moved 
by the entering of a train at either end of a 
block, and electrical connections established 

ting of said signals to complete new circuits 
througi' which electric currents are: passed 
the advance of the train. 
by the depression of subsequent buttons and 

I 2 o 

and a danger sigaal set at the opposite end, 
other commutator switches, and mechanism 
by which they are set in unison with the set 

I 25 

8. The combination with the depression 
devices and signals of a railway block and 
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signaling system, of a revoluble commutator |tate the cylinder in unison with the approach O 
switch, said switch consisting of a cylinder 
with a series of encircling conducting bands, elastic arms disposed in pairs and resting on 
the periphery of the cylinder at each side of a 
plane 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- . . 

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

HOMER G. COMSTOCK. 
Witnesses: 

S. H. NouRSE, 
JESSIE C. BRODIE. 


