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matically set and released by the car

UNITED STATES PATENT OFFICE.
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RAILWAY BLOCK-SIGNALING SYSTEIL.

1,167,294,

Application filed Tanuary 16, 1915.

T all whom it MAY CONCErn .

Be it known that I, Wirian Gruxow,
Jr., a citizen of the United States, residing
at New York, in the county of New York,
State of New York, have invented certain
new and usefui Imp ovements in Railway
Block-bignaling oystems, of which the fol-
lowing 1s a desc ription, reference being had
to the accompanying drawing and to the
iogures of reference marked Ll ereon. '

“The invention relates to new and useful
improvements in railway block signaling
systems, and more particularly systems of

this character wherein the signals are auto-
as 1t

enters and leaves a block.

An object of the invention 1s to provide a
signal system wherein the danger signal av
the end of the block is first set by a car
entering the block, and the peu nissive Sig-
nal 1s subsequently set, the setting of the
permissive Signal being determined entirely
by the setting of the danf‘el signal,
any bfea,kmﬂ down of the system which
would p:a;'evﬂm the proper setting ot the dan-
ger signal results in a failure to give tne
permissive signal.

A further ob jee“* of the invention is to
prowde a signal system of the above char-
actel Whemm 1) outoomﬂ car leaving the
block first releases the permissive Sl‘)ﬂﬂ at
the entrance to the block, after Ti"lll(}h the
danger signal at the outgoing end of the
block 1s released, which insures that any
breaking down of the system which would
prevent “the releasing of the permissive sig-
nal will likewise prevent the releasing of
said danger signal. -

AT lther ob]ecu Of tle invention is to
provide a signal system oi the above type

vith devices for causing a time interval be-

tween the seit mf‘ ot bh@ t:hnsi'er'siﬂ'nftl and

& Permissive sienal, and
J”'Tal between the 1*elb_ms-

the setting of ¢
l1ilkewise a time int

ing of the permissive signal and the releas-

ing of the danger signal, “wher eby the system
may be 013@1&11@(:7 on two independent cir-
cults, cne for each direction of travel, an
energizing cuirent passing in one directicn

in a circuit for the first operation and being

repeated over said circult from a separated

Teeder for the second operation.
A further object of the invention i1s to

provide a signal system wherein the electro-
magnet for the permissive signal 1s in multi-
ple “with the electromagnet TFor the danger

Specification of Letters Patent.

<o that

magne LS for setting and

Patented Jan. 4, 1516.
Serial No. 2,6386.

signal, and wherein a third electromagnet
is in series with and opposed to the electro-
magnet for the pelmlsswe signal when the
danﬂel swlml 1s being set for preventing
the %utmﬂ of said permlsswe sienal, and
wheremn said electr omagnet 1or operatmg
the permissive signal 1s alone in circuit when
the current is re; Jeated over the circuit after
the danger swnql 1s set.

A further .ob]ec,t of the invention 1s to

provide a signal system wherein the signals

are opera ted automatically by a car entermcr
or leaving either end of the block with de-
vices for cutting out the ingoing control-
ling switch at one end of the bloclc upon the

60

65

70

01051110‘ of the ingoing switch at the other

end of the blocl{ by a car entermg the
block.

A still further object of the invention is
to provide a signal system wherein the sig-

nals are automatic: ally operated by the cars,

fmd wherein several cars may enter the block
irom the same end, said cars being counted
in and counted out by the signal-operating
devices with means for preventmﬁ the
cperation of the signal devices by an Ingoing
car when a pr edetermined number of cars
nave entered said block until after a car in

‘the block operates the outgoing switch for
~sald signal devices.

These and other objects will in part be ob-
vious, and will in part be hereinafter more
fully 'described. R '

In the drawings,—Iigure 1 is a diagram-
matlc view showing two signal units at the
opposite ends of a “railsy ay block for auto-
matically controlling the cars entering and
leaving the biock: Tlﬂ 218 an enlarged Front
elevation Wh,h ‘*:}f—,uts 1n s}ecmonﬂ ShOWlIlO’ 2
portion of the qmnql apparatus; Fig. 3 1s a
view partly 111 Sebtl()ﬂ and partl y in plan,
showing *116 clevices actuated by the electro-
releasing the sig-
4 15 a detail paltly 1 section
and partly in 5166 elevation, &10?*111@7 the ac-
tuating cams for the wmﬂb and the means
for 03(*11Lﬂt1‘10 the same; Fig. 5 1s an en-
larged detatl showing the reversing switch:

- *

111]5 ; 1o,

f‘j

Mg, 618 a detail in J'L]f'()ht elewtmn showing

the. repeating smtch and the devices for op-
ewtm“ the same irom the %rnmture ol the
eleetmﬂnonet controiling the danger sig-
nal; Fig, 7 1..:1 a silde Plewwtm*l ot ‘Lhe same:
Tl@‘ 815 a view 8111111‘11 to ¥ig. 2, showing 2
dlﬁed form of mech.«mlsm for actuatm@
he signals; Kig. 9 1s a view similar to I‘lg,
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end of a block.

feeders connected to & source ot supply cur-

‘the other by an outgoing car.
unit has a permissive SIOH‘ll and a danger

&3

3, of the structure shown in Fig. 8; Tig. 10
is a view partly mn end alevation and partly

in section, showing the cradle and the devices
for operating the same; also the reversing

switch for this modified form of the inven-

tion; Iig. 11 1s a view partly in section and
partly in end elevation, showing the ratchet

and its actuating mechanism ior movmo the‘

cracle 1n one dlf@ﬂbl(ﬁﬂ Fig. 12 18 a view 1n
front elevation, Sﬂowmo thﬂ reversing switch
for the modified form of the invention ; . g,
13 1s a bottom plan view ol the cr: adle.
The invention consists generally 1 pro-
viding a railway block signal system
Wherem there is a signal unit at  each
Fach signal unit has two

rent at the end of the block, and there 1s a
normally open switch for each feeder, one
switch being operated by an ingoing car and
Ifach signal

910‘]:1'11 these signals are f_-,e,t and released bv
fwtu;utm*:f devlces which lock the signal 1

set posrtlon The actuating devices are op-

erated by the movable armatures of electro-
magnets. The electromagnet of the permis-
sive signal 1n one 81011&1 unit 1s 1n cireuit
with the electrom%gn of, of the danger signal

of the other signal unlt.. and there are, theT'G-

fore, two separate cir cuits connecuﬁo the
swnal units at the ends of the block. The

-fﬂeders lead to a shiftable bridge which op-

erates when a car enters a bloek to cut 1n the
switch at the opposite end of the bleck for

‘an outgoing car and to cut out the sw 1tch
for the ingoing car at that end of the block.
This shiftable bridge also ccunts 1n and

counts out the cars entering the block one
atter the other 1n the same dlfer].OI'l The

signal-actuating devices likewlise count in

and count out the cars, so that the last car 1n
a block as it actuates the outgoing switch

~will restore the signal unifs to normal re-

R
)

- 60

‘signal 1s set, thus prewntmo the s
-tne permissive signai it the sys}tf—‘*m should

leased position.

A locking magnet 1s associated with the
operating mw‘ne‘t for the permissive signal,
and prevents the operation of the same when
s,eu;mo* the danger signal. A switch and
time element s associated with the electro-

magnet for the danger signal, which repeaus

8 current over Lhe connecting line for the
units for operating the electromagnet Of
the permissive 510*11&1 alone for L‘tu"io S

signal, so that the d anger signal 1s alwa- vy’ set

first and after a time interval the 1""61 1’111%1176
Llﬂ'ﬂ 0‘

break down. |
Referring more in &et a1l to the (1raﬁvings,
l have illustrated my lnvention as applied to
railway for third rail or trolley service,
Whe ¢ cars are obliged to travel over a sec-
tion of single track from opposite directions.

The trolley or third rail and the singie sec-

18 a.d@pted to rest against an ac
aisk 7, while the lever 6 at 1ts inner enrl rests

phove &

1,167,204

tion of track are indicated in Fig. 1 at T.
The ingoing tracks are indicated at T" while
the omgmﬂﬂ tracks are indicated at T At
each end of the block there is a signal unit,

one of which 1s indicated at A and the other'
£ which is indicated at DB. The 101
of which 1s indicated at . iese s1gna

units ave alike 1n construction, and a descrip-
tion of one will answer for the other. Lake
letters and numerals of reference have been
applied to the signal units. Ea(}h signal unit
includes a permissive or * home " signal and
a danger ov distant 81011‘1]. The permissive
signal is in the form of a white semaphore,
indicated at W, and a hght indicated at W’
is placed back of an ordinary white lens.
ihe danger signal is in the form of a red
ﬂaphf}ze indicated at R, and a light indi-
ated at R’, which is in the rear of a smtable
red lens.

le ver 3 fulcrumed at 4 engages the arm be-

veen its pivot and the free end thereotf, and
has a sliding connection therewith, as ndi-
cated 1n iufr 2 of the drawing.

semaphore W" 1s carried by an arm 5, which

1S aluo Treely pivoted on the suppou 2. The

arm 1*:* ralsed and lowered by a lever 6, ful-
crumed on the supporting stud for the lever

3, and has a shiding connection with the arm
a similar to the connection b ei;‘ﬁ sen the lever

S at 1t~a inner end
tuating

and the aym 1. The iever o

against the cam disk 8. These cam disks 7
and 8 ave fixed to a shaft 9
able bearings in thﬂ 11‘&11’1& and Dm]ecb foi-
wardly therefrom. As move clearly shown
in Ifig. 2, the cam disk 7 has a cut-away sec-
tion 4_0 which extends from the point 11 to
the point 12 in the disk. The cam disk 8 1s
also provided with a cut-away section, as -

dicated at 13 1n dotted hnes 1n Hig. 2. Fhis

cut-away sectlon extends from a T‘tomt 14 to
When the disks 7 and

a point 15 in the disk.
8 are in the position shown in ¥Fig. 2, the in-
ner end of the lever 3, which may be pro-
vided with a friction rolier, rests on the ex-
treme inner tace of the cut-away section, and
consequently the outer end of the Jever 3 1s
in its e t,teme lower position and the sema-
+ controlled by the lever 1s algo 1n 1ts
extreme lower ]:}osmeﬂ A rotating of the
cam disk 7 in a clockwise direction will cause
the roller on the end of the lever 3 to ride up
on tc the extreme ouvter suriace of t’ﬂe cdisk

7, and this will depress the 11,111131 end of the

arm and raise the o7
red semaphore.
the shaift ¢

ater end, thus raising the
During this movement of
arrying the disks 7 and 3, the end

of the lever 6 is riding on the cut_m AV DOT-
- tion indicated 1n dotted lines at 13 mn ¥ig. 2,
“and as a conseguence

the white semaphore
is not raised. A movement of the adisks 7
and 8 in a counter clockwise direction from
the position shown in i1g. 2, will cause the

. C_g:lﬂl.

11101111b€d n cmt-'_
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roller on the end of the lever 6 to r1de up on
to the extreme outer surface of the disk 8,
and this depressing of the inner end of the
lever 6 will raise the outer end and thus
raise the white semaphore. During this
counter clockwise movement of the disk
from the position shown in Kig. 2, the roller
on the end of the lever 3 remains 1n the de-
pressed or cut-away sectlon and the red
semaphore 1s not raised. It will, therefore,
be apparent that a turning of the shaft 9 in
a clockwise direction from the position
shown in Fig. 2, will raise the red sema-
phore only, and a turning of this shatt
in a counter clockwise direction will raise the
white semaphore only. 1t will be under-
stood, of course, that this signal apparatus
is placed 1n a suitable casing having a win-
dow therein, such as 1ndicated 1n dotted lines
in If1g. 1. When the semaphore 1s in raised
posﬂ:mn, 1t will be placed in front of the
open window, and when 1 lowered position
it will be _hldden by the casing of the signal
apparatus. '

The Jamp R’ is located 1n a circuit closed
by the setting of the danger signal R. This
lamp 1s connected to the feeder E through a
line 22 which is connected to the terminal 21
of the switch, the other terminal of which is
connected through the line 19 to one termi-
nal of the lamp R’. The terimminals 20
and 21 of the switch are normally spaced
from each other. These terminals are vield-
ingly mounted on their support. As shown
1n F1g. 2, the terminal 20 1s pivoted at 24 to
a supporting bracket, and a spring 25 nor-
mally presses the lower end of the terminal,
so that it rests against the stop plate 26.
This stop plate and the supporting bracket
are preferably formed of insulating ma-
tertal. The terminal 21 1s simultaneously
mounted, and 1s pressed by a spring 27
against this same stop plate.

The arm 1 which supports the red swnal
carries a ring 28, mounted on suitable in-
sulating material 29, and this ring 1s adapt-
ed when the arm 1s raised to move between
the terminals 20 and 21 and malke a connec-
tion between these terminals, so as to estab-
lish the circuit for producing the light at R’
at the same time the red semaphore is raised.
The other terminal of the lamp R’ 1s con-
nected through the line 64 with an inter-
rupter 63, thence through the contact piate
62 with an interrupter 61 and thence
through the line 60 to the lamp 1., which 1s
located in the semaphore box, and thence
through the line 59 and the resistance 16 to
the line 18 and thence to ground. The Iamp
W’ 1s located in a circuit closed by the set-
ting of the permissive signal W. This lamp
18 also supplied with current from the feeder
12 through the line 22 which is connected to
one terminal 32 of a switch. The other ter-
minal 31 of this switch 1s connected

&3

through the line 30 with the lamp W’; the
other terminal of the lamp is connected
through the line 64 with the same inter-
rupters, the lamp L and resistance 16 to
oround. The arm 5 supporting the white

semaphore carries a ring 33, adapted to

make contact between the terminals 31 and
32 1n a similar manner to that described in
connection with the terminals 20 and 21.
When, therefore, the white semaphore 1s
raised, the circuit is established so as to pro-
duce a light 1n the lamp W”.

The semaphore W ‘111(1 the light ?V’ will
be hereinafter referred to as ‘the “permis-
sive” signal, while the red semaphore R and
the light R’, will be referred to as the
“danger” signal.

The shaft 9 which controls the position of
the disks 7 and 8 1s given a partial rotation
either in a clockwise direction or a counter-
clockwise direction, through the following
devices: Said shaft carries a rib or co.
34, provided with a groove at 35 adapted to
receive a projecting disk 36 formed integral
with a shaft 37. Lhe shaft 37 is capable of
endwise movement in suitable bearings, and
when said shaft 1s moved in one direction,
the disks 7 and 8 will be moved in a counter-
clockwise direction, and when the shaft 37
1s moved 1n the oppOsite direction, these
disks 7 and 8 will be moved in a clockwise
direction. One end of the shaft 37 is jour-
naled 1m a ratchet hub 38, splined to the
shaft, so that the shaft may move fr eely end-
wise in this hub, but is held from rotation
relative to the hub. This hub is mounted 1n
a suitable bracket 39. The hub has been
referred to as a ratchet hub for the reason
that said hub is rotated at times through

the operation of a paw] 40. The ratchet hub -

38 has projecting teeth 41.
Secured to the upper part of the support-

Ing Iframe for the apparatus is an electro-

magnet 42. Said electromagnet 42 has as-
sociated therewith an armature 43. The
armature 1s pivoted at 44 to a suitable pro-
jecting lug mounted on the frame of the ap-
paratus. This armature at its inner end car-
ries a rod 45 which projects beyond the side

face of the armature and on this rod is

pivoted the pawl 40. A spring 46 normally
presses the lower end of the pawl to the left,
as viewed 1n Fig. 4. The purpose of yleld—

ingly mounting “this pawl, is to permit the

same to ride over the teeth of the ratchet

hub. When the armature 43 is swung up-

lar
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ward, the ratchet hub will be turned one step

1n a counter clockwise direction, as viewed

m 1g. 4. A locking pawl 47 is mounted on

3] depﬂndmoalm 43 and as the armature
rises, this locking pawl 1s withdrawn fr om
the rear of the tooth on the ratchet hub and

permits the same to be turned. The arm 48

extends downward, and is provided with a

hooked end 49, adapted to be brought up

136
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ing pawl carried by the armature 43.

4.

e

into the path of the teeth of the ratchet hub
on the upward movement of the armature,

“and prevents overthrow of said ratchet hub.

From the above, it will be apparent that
when the electromagnet 42 1s energized, the
armature 43 will be raised, which will in
turn raise the pawl 40 and turn the ratchet
hub one step or one tooth. This rotation of
the ratchet hub will cause a step rotation 1n
the shaft 37. Theshaft 37 at the epposite end
is provided with a spiral thread 50, and this
spiral thread 50 engages a similar thread in
a ratchet nut 51. The ratchet nut 51 is
mounted to rotate 1n a suitable bracket 52
carried by the frame of the apparatus.
Mounted 1n the upper part of the frame
1s an electromagnet 53. Associated with the
electromagnet 53 is an armature b plvoted
at 55 to a sultable lug carried by the frame
of the apparatus. This armature at its in-

‘ner end 1s provided with a rod 56, mounted
to’ oscillate freely in the free end of the

armature. The rod projects s1c,_eW1Qe from
the armature, and carries a pawl 57 con-
structed and mounted in a manner similar to
the pawl 40. This pawl 57 cobperates with
the teeth 58 on the ratchet nut 51. Said
armature is also provided with a similar
locking pawl, and a pawl to prevent over-
throw, so that the ratchet nut 51 1s rotated
step by step when the armature 54 1s raised
and lowered, and said ratchet nut 1s locked
{rom movement when the armature is In its
extreme lower position. As shown in the
drawings the armature 54 isin its lower posi-
tion. Lt us aLssuTe that the armature 43 1s
raised throtigh the magnetic coil 42 being en-
ergized. This movement of the armature 43
will move the ratchet hub 38 through the
distance of one tooth. 'The ratchet nut ol
is held from movement, and consequently
the rotation of the shaft 37 will cause the

‘spiral thread 50 to turn cut of the nut 51,

and the shaft will move in an endwise di-
rection to the left, as viewed 1 Fig. 2. 'This
endwise movement of the shaft 37 will
through its connection with the cross shaft
0, rotate the cam disks 7 and 8 in a counter-
clockwwe cdirection, Lhus setting the white
semaphore or permissive Slﬂn‘],l Also, as
shown in the drawings, the armature 43 is
in its extreme lower position. Now let us
assume that the armature 54 1s 1a1sed The
upward movement of the armature 54 will
turn the ratchet nut 51. The ratchet hub
38 1s held from 1‘0Ua‘tio-11_ through the lock-
This

urning of the 1"mchet nut 51, which, of
course, 1s held from endwise movement in

its supporting bracket, will force the shaft

37 to the llﬂhu:, as viewed in Fig., 2. If
the parts are positioned as 5hown in Fig.

9, the shaft 9 will be tmned in a clockwise

direction and this will cause the lever 3

to be ralsed thus raising the red Semaphor

1,167,204

or setting the danger signal. Let us assume
once more that both the armatures 43 and
54 are raised substantially sumultaneously,
which would be caused by energizing both
the electromagnets 42 and 53, althmwh 1n
actual practlce one 1s necesswrﬂy moved
slightly in advance of the other. The rais-
ing of the armature 43 through the ratchet
hub will turn the shaft 37 in a counter-

clockwise direction, as viewed 1n Ifg. 4.

The raising of the armature 54 will turn
the ratchet nut 51 also In a counter-clock-
wise direction, as viewed in Fig. 4. This
movement of the ratchet nut and this rota-
tion of the spirally threaded shaft, will in

11 be

effect neutralize each other, so there will
no final endwise movement whatever of the
shaft 37. As a consequence, the energizing
of both the magnets 42 and 53 WOUld have
no lasting e ect upon the signals. If there
be a danﬂel siegnal set, 1t w111 remain set;

1f there bb a permissive signal set, it will
likewise remain set.

Let us assume the armature 43 is operated_

a number of times 1n succession. 'the first
operation will turn the ratchet hub 38 one
tooth, which will raise the permissive signal.
The next operation of the armature 43 will
turn this ratchet nut 38 a second step, which
will move the shatft 37 endwise a second step,
still holding the permissive signal set, as
the roller on the end of the lever 6 still rldes
onn the extreme outer surface of the disk
8. The continued movements of the arma-

ture 43 will produce continued endwise

movements of the shatft 37 1in the same di-
rection. After the armature 43 has been
cperated a certain number of times in suc-
cession, let ns assume the armature 54 1s then
oper: ated a number of times in succession.

he armature 54 will move the shaft 37
endwise 1n the opposite direction, and after
this armature 1s operated the same number
of times as the armature 43, it will again
restore the parts to the normal position
shown 1n IFig. 2, releasing the permissive
signal.

"T'he interrupters 61 and 63 are actuated
respectively by the armatures for the elec-
tro-magnets when the same are raised in the
following manner: The armature 43 carries
a projecting pin 65, which strikes the inter-
rupter 61 when said armature 1s raised.
The armature 54 likewige carries a pin 65
which strikes the interrupter 63 when said
armature 1s raised. 1t will thus be appar-
ent that when either armature is raised by
the energizing of either the electromagnet
42 or 53, the Lunp L will be momentarily “dis-
@onnected from its source of current and
will flash. This will also flash one of the

lamps R” or W', depending upon which 1s

connected 1n circuit at this time. This flash-
ing of the light which illuminates the casing
for ‘the Semaphore, will indicate that the
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signaling apparatus has operated to perform
1ts Tunction.

ach signal unit is connected to two feed-
ers. The feeder F leads from a switch o,
controlled by an ingoing car to a terminal
66 of the bmd@m@ or reversing switch D.
The feeder I leads from a switch ' con-
trolled by an outgoing to the terminal
67 of said bridging or reversing switch
These switches & and 5" may be of any de-
sired construction, buf arve preferably so
formed as to be opela'ted by a car when
Moving 1n one dir ection only pﬁat the switeh,

£ a
Uﬂ.!..

and are also preferably so formed as to be

normally open and to be momentar 11y closed
by a passing car. It will thus be seen that
the sigmnal Umus are normally disconnectec
from the current supply, and that these
signal units are operated through a current

supplied momentarily to the electy omagnets

ss a car passes and closes the s switch. .

On the end of the shaft 9 1s a disk of in-
sulating material 68. $aid disk carries a
contact plate 69 which i1s 1n the form of a

seoment of a circle, and of such lengtn so

that when the terminal 65 1s 1n conmct with

one extreme end thereof, the terminal 67 1s
out of contact therewith. A contact finger
70 rests on the contact plate 69. This con-
tact finger 70 is connected to a line {1 which
leads to a magnetic coil 72. The line 71
atter passing wbout the magnet 72 15 con-
nected with a line 73 leading to the magnet
49 ; thence to a line T4; to the terminal 75;
and thence to ground at . "The lhine 71
after leaving the magnet 72 also connects
with a line 76 which connects with the main
Jine 77 leading from one signal unit to the
other. Tollow ing the Iine 77 from the leit

hand signal unit in Fig. 1 to the right hand

figare thel ein, said lme leads to a terminal

75 and thence throu oh a line 78 to th e elec-
tromagnet 53. The other terminal of the
coll on the electromagnet 53 1s con nected to a
line 79 which in turn is connected through a
flexible line 80 with a terminal 8i. 'Fhe
terminal 81, as shown 1n Fig. 1, rests against
a contact plate 82 2, connected thr ough a line
18 to eround at &
81‘510116("1 as shown in Fig. 1 with the termai-

nal 66 1 ﬁnﬁwement with the contact plate
69, and the ewitch S is closed, current will
pass through the contact ﬁngei 70, through
the ine 71 about the electrom agnet 72, thence
about the elec‘t‘r"omggneu 49 to oround, and
through the main line 77 to the dectmmaﬂ-

net 58 1
oround. It will thus be seen the electiro-
nmo;{lets 42 and 53 are in parallel or multi-
ple The electromagnet 72 1s in serles with
the electromagnet 19 and is ii)pO‘-ed to the

same, SO this_electroms onet 72 becomes a

10*"111110 magnet which prevents the armature
43 from being raised when the electromag:-
net 42 1s energlzed i the manner above de-

When the par ts are po-

the terminal 75

in the other signal unit, and thence to

>

scribed.
closed, the electromagnet 42 becomes Inei-
fective 10 I‘llSe 1ts ~*1,1“"}m,a‘i:l.w*ej while the elec-
tromagnet 33 will raise its armature 54,
thus rofa iting the ratchet nut 51, which in
turn will move the shaft 37 ench 186 to the
vight as viewed in Fig. 2, and this gives a

_domm ise movement to the disks 7 and 8,

which will set the danger signal in the swnal
unit which is at the oppomte end of the
block from the switch operated by the car.

The armature 54 of the electromagnet 53
controls a repeating switch 1ndicated at C 1n
the drawings. Thisrepeating switch is shown
in detail 1n Tw 6. The armature 54 carries

2 progﬂctmg pin 83, which engages a lever

S84 pivoted at 85 to a bracket on the support-
ing frame oi the apparatus. When the
Mmqtme 1s raised, this lever 84 will also be
raised.  Pivotally colmected to the free end
of the lever 84 is a bar 86. A spring 87 at-
tached to this bar and lever normally holds
a ring 88 at the terminal 81 1n engagement
with the contact phte 2. When the bar 86
is raised, the pivoted switch block 89 yields
to permit a pin 90, carried by the bar 86 to
pass above the switch bloc k, and when the
bar 86 1s again lowered, this pin will run on

the inclined surface 91 of the pivoted switch

block and force the bar 86 at 1ts lower end
to the right, as Vlewed in Fig. 6, thus mov-

ing the ring 88 cut of enhugement with the

contact pla te 82. 'This breaks the circuit
between ihe electroma onet 53 and the ground.
The downward movement of the bar 86, as
above noted, forces the lower end of the

same to the 11011'L, as viewed in Fig. 6, and

causes the ring 92 to engage with a contact
plate 93. This eonmct plate 1s pivotally
aupported and a spring 94 normally presses

the upper end thereof to the left, while a
stop screw 95 limits this mov ement. When.

d11s bar 86 reaches the extreme lower end of
its movement, the pin 90 will pass below the
switeh block 89 and the spring 87 will at
once move the same to the left, again causing
he ring 88 to engage the contact plate 39,
The contact plate 93 1s In circuit with a
feeder 12 T«Jhen the ring 92 engages this
contact plate 93, a cireuit 1s established from
the feeder 2 through the flexible line 96 to
The electromagnet 53 af.
this time is disconnected from its oround
and the current from the feeder K2,
fore, passes back through the line 77 and the
line 76 to the line 73, thence about the elec-
tromagnet 42 to the line 74, to the terminal
75 of the signal unit at the lpf‘tj and thence

- to ground. The switch S was ONiy momen-

ully cloSﬂd sc that the co:! of the electro-
nagnet 72 is open, and this repeated current

thron oh the main line 77 has no effect upon

the loc ting coil, but energizes the coil 42

which in turn will rotate the ratchet hub,
moving the shaft 37 of the left hand _81g11a1

When the switch S, therefore, 1s '

there-
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unit to the left, and this through the turn-

ing of the disk 8 will set the permissive sig-
nal. Ifrom the above, 1t 1s to be noted that
the closing of the switch S by a car entering
the block T first operates th1 ough the elec:
tromagnet 53 to set the danger 51011‘11 at the
opposn@ end of the block. The sett ing of
the danger signal, atter the trolley switch
circult has been opened, causes a current to
“be repeated through the main line 77 to the
electromagnet 4% thh will 1n turn set the
penmssnm qwnml

T have above described the cireuits for the
electromagnet controlling the permissive sig-

nal in the left hand 51gnal units, and for

contrelling the electromagnet for setting the

danger signal in the 11011t hand signal umt
The circuits for COllthHlIlU' the permaissive
signal in the right hand mgml unit and the
danger sional 1n the left hand signal unit,
are plemsely the same as those above de-
scribed, with the exception that there is a
separate or 111c1ependent main line 97.

In order that there may be L siflicient time
interval between the closing of the repeating
switeh and the switch controlled by the car,
I have provided a dash pot consisting of a
Gyhndu 98, which 1s p1v otalh attached to a
supporting Ing 99 carried by the frame of
the appqmtus, and a pl%op 100 pivoted to
the armature 54. 'This dash pot 1s <o ar-
ranged that when the armature drops
thy ouoh the action of gravity, it will drop
very ﬂ‘lowly Turthermor e, 1t will De noted
the repeating switch 18 closed on the down-
ward movement of the armature, and the

downward movement of the armature only

oceurs after the ciremit has been broken at
the switch 5. It will, theretfore, be appavent
that I am able to use a single line connecting
the signal units, and that the current 1s fed
over this line from one end of the block to

the other for operating the danger sienal, |

after which the repeating switch 1s closed
and a currvent 1s fed over this same line in
the opposite direction for operating the per-
missive signal at the entrance to the block
The settmo of the danger signal in t
signal unit ,;113 B, Fig. 1, rotates the shaf
carrying the bridge contact plate 69 in &

clockwise ditect-ion, which disconnects the

terminal 66 fiom said bridge plate and con-
nects the terminal 67 bhemto The closing
of the switch S at the left of Fig. 1, which
causes the setting of this danger 81011%1 at the

right or at the signal unit B, turns the shaft 9
in & counter-clockyvise direction at the signal
unit A, and this maintains the terminal 67

~disconnected from the bridge contact plate

69. Therefore, when a car enters the block
from the left, closmﬂ the switch &= al the en-
trance to the bloch, the operation of the sig-
nal units in setting the délIlGGl signal at ma
opposn':b end of ‘the block and the ] permissive
signal at the entrance of the block, also dis-

net

A connﬂctmﬂ the I@Ldul

ratus.
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connects the switeh for the incoming car at

the opposltﬂ end of the block from the siegnal

unit A by the disconnecting of the t erminal
66 from the contact plﬂte 69.
action also connects the gwiteh & at the out-
going end of the block with the signal unit
B and this 1s accomplished by causing the
terminal 67 to engage the contact plaue 69.
The entrance of the ce r, therefore, 1nto the
block at the lett, disconnects the switch for
the incoming car at the other end of the
block, so a car approaching can get no signal
whatever at the signal unit B. Iurthermor c.

the switch S which was noxm,_a,ﬂ‘;r discon-

nected from the signal unit B, 18 now con-

nected thersto, so that when the car leaves

the block the signal units will be operated.

A closing of the switch & by an outﬂmlw
car, connects the feeder T and the terminal
67, with the contact plate 69, and through the
line 71 about the electro- magnets (2 and 42
1n 5911 s and as these ma 011«3% are opposed
to each other, there will be no effect on the
armature 43 at the sional unit 3. ‘The cur-

rent passes through the main line 97, thence

to the electromagnet 53, which will (urn the
shaft 37 so as to move the same endwise to
the uohbj thus rotating the disk § which

holds the permissive ﬁloﬂal set 50 as to re-

lease the permissive 5101'1{11 Ag soon as the
permissive signal 1s 1elm&,ed.. and the switeh
518 agam opened the armature of the mag-

closes the repeating switch in the signal unit
2 gt tl.._e signal
init A with ho line 97, which wnl energize
the electromagnet 42 fﬂone in the signal umt
B, and this W"IH actuate the atare 43 m

the signal unit B and rotate the shatt 37 so

Y T
aiill

“as to move the same endwise to the left, and
this will turn the disk 37 so as to relea:

se the
danger signal. 1t will, therefore, be appar-
ent that a car passing irom the block must
first release tie pelmlgswe signal on the en-
trance to the block, after w hlch the feeder
at the entrance to the block 1s connected
through the repeating switeh, so as to actu-
ate the contwllmg cam disk for the danger
sional at the end ot the bleeck and leleasc
the same.

In Figs. 8 to 13 inclusive, 1 h‘we shown
2 modified form of the actuating devices
for setting and releasing the 1011&13 In
this form of the mventlo*l there 1s a casing
supporting the various palts of the appa-
Certain of these parts are similar
in construction and operation to those al-
ready described. The red semaphore 1s
carried by an arm 1 fulecrumed at 2, and
this arm 1s raised by the lever 3 fulerumed
at 4. The white semaphore is carried by the
arm 5 fulerumed on the same stud as tne
arm 1, ’lIld thig arm 5 is raised by a lever
6. Tach of the levers 3 and 6 is provided
with a projecting wear plate 101. As a

This same

55 in the signal unit A drops, V*hlch-
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means for lifting the arms ot the ¢ mn‘u‘)hores
and locking the same in raised position, 1

have promded an endwise shiftable cradle
102. This cradle, as clearly shown in Ifigs.
10 and 13 1s provided with two ribs .LUJ
and 104.
cperate with the wear plate 101 on the le-
ver 3, while the rib 104 cotperates with the
wear plate on the lever 6.

and are formed with mmelined ends. The
inelined ends are so positioned that when

the wear plate of the lever 3 is released

from the rib, the wear plate of the lever_ G
1s also released from the rib, and both the
semaphore arms are down. 1he shifting oi
the cradle to the right, as viewed in I‘:w
8, will cause the r1b 103 to clepress the 1nner
end of the lever 3 and raise the red sema-
phore. A shifting of the cradle to the left
from the pesition shown in Fig. 3 will cause
the rib 104 to depress the inner end of the
lever 6, and thus raise the w 111te semaphore.
When the semaphore arms are 1‘31%@,, the
ends of the levers bear c¢n the and said
arms are, therefore, pogitivel}f Zldd raiged
until the ribs are withdrawn from contact
with the wear plates on the levers. 'The
cracle 102 1s mounted to shide freely end-
wise on a shaft 105. The shaft 105 1s mount-
ed 1n suitable bearings 106, 107, and is held
endwise movement therein. The
cracle 1s held from

rotating on the shatt
by a rib 108 carried by the Imme and en-

gaging a groove 1n the rear face of the

cradle. Said cradle has to upwardly pro-
Jecting
shatt 105, and between these arms 1s a sleeve
111 having a worm gear on its outer face.
This sleeve 1s splined to the shatt 105, and
1s free to move endwise thereon. ‘i'he worm
oear of the sleeve 111 meshes with a gear
112, fixed to a shaft 118. The shaft 113 1s
mounted in suitable ] bearings in the frame
of the apparatus and carries a ratchet wheel
114. The ratchet wheel is turned step by
step by the electromagnet 535, which 1s en-
ergized 1n precisely the same manner as cle-
seribed in connection with Figs.-1 to 7 in-
clusive. This electronmﬂnet 58 operates
upon the armature 54 pwoted at 55. The
armature 54 carries a dupendmo pawl 115,
mivoted at 116 to the armature, and & splmO
117 normally forces the pawl into engage-
ment with the teeth of the ratchet w heel 174,

The armature 1s also provided with a
rigid arm 118, carryving a locking pawl 119,

When the armature is in 1ts lower position,”

the locking pawl 119 engages the feeth of
the ratchet wheel 114 and .holds'the same
from movement. When the armature 1s
raised, this locking pawl 1g hitted from en-

wemﬂnt with the ratchet teeth and the

Opelatme‘ pawl 115 will turn the ratchet

wheel one step in a counter clockwise direc-

The rmb 103 15 adapted to co-

These ribs ter-
minate adjacent the center of the cradle

arms 109 and 110, which engage the

8. 1t the first movement

tion.  The pawl 120 pivoted to the frame
121 operates to prevent overthrow of the
ratchet wheel. This pawl has a rearwardly
extending arm 121, adapted to be engaged
by a pin 122 movable with the armature

54, A spring 123 tends to throw the outer

end of the pawl into engagement with the
ratchet wheel.  When thﬂ armatiire 1¢
raised, this pawl 1s released and the outer
end therecf engages between the teeth of

the ratchet ﬁ-*heel and Iimits the throw there-

of. Return movements of the ratchet wheel
are prevented by a pawl 124, which 1s also
pivoted to the frame 121 and 1s pressed by a
spring 125 mte engagement with the ratchet
teeth.
hold the ratchet whee!l from rotation when
the electromagnet 53 15 ineflective, and ro-
tates the ratchet wheel one step when

electromagnet 1s energized. A rota ton' of

the ratchet wheel 114 in a counter- 010(31{-~

wise direction causes the gear 112 to turn on
the worm gear and the sleeve 111 as a rack,
and this for ces the worm gear and cradle
to the right as viewed in fig. 8. On the
end of me shaft 105 there is ﬁ&ed a 1*'f1tc,aet
hub 125, This ratchet hub, as shown in

Hig. 11, 15 provided with rour laterally pro-

jecting pins 126. The ratchet hub 125 ig
actuated by the electromagnet 42, energized
i precisely the same manner as described
1n connection with Fige. 1 to 7. There 1s
also a locking magnet 72. The armature
43 carries n de nendm@ pawl 127, This
pawl 18 pivoeted to a, pr 0]6(311111‘3 rod carried

by the armature and 15 yieldingly pressed

against the pins 126. Overthrew of the

ratchet hub 1s preventLQ by a depenclmﬂ'
arm 128 carried by the armature %j which
has a hook-shaped end adapted to engage
the pins 126 and Iimit the movement of the
ratchet hub. Return movement of the

ratehet hub is pl‘ﬂwnted by a flcldmﬁ‘ pmﬂ
129 carried by the frame and adapted to
engage noteches or teeth formed 1n tle outer
tace of the hub. When the armature 43 1s
raised, the ratchet hub will be rotated one
step, which in turn will rotate the shafs

105, This votation of the shaft 105 w hen
the gear 112 is held tor movement,  will
muse the worm gear of the sleeve
nmove endwise to the left, ag viewed 1n Fig.
t of the armature
43 1g followed by a second, then the shaft
105 will receive a second step reotation and
will move the cradie another Lﬁtep tc the
L,it, as viewed 1n this figure. Let us sup-
pose that both the electromagnets-42 and
53 ave substantially simultaneously ener-
o1zed, so that both armatures 43 and 54 will
be ubqtammllv simultanecusly m:tsﬂd This
will result 1in a rotation of the ratchet hub,
which would tend to move the cradle to the
left as viewed in Fig. 8, and also a rotation
of the gear 112 1n a counter-clockwise di-

77

The above mechanism Qpemtes to-
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g5 coils 42 and 72 in series, but as these coils

=

rection, which would tend to move the cradle

102 to the right as viewed 1n If1g. 8, and as
these movements occur at the same time,
one will neutralize the other, as has been

‘described more fully in connection with the

structure shown in Figs. 1 to 7. In this
last form of the invention, I have also modi-
fied the reversing switch. This reversing
switch is shown in detail in Fig. 12. Mount-
ed on the cradle 102 is a contact plate 130,
which has projecting ends 131 and 152.
Mcunted on the frame of the apparatus 1s
an insulated plate 133. This insulated plate
carries a terminal 134, which 1s the equiv-
lent of the terminal 66 of the structure
shown in Figs. 1 to 7. The plate 133 also
carries a terminal 135, which 1s the equiva-
lent of the contact plate 67, as shown 1in
Figs. 1 to 7. The plate terminal 134 1s nor-

‘mally in engagement with the projecting
end 131 of the contact plate 130, while the

terminal 1385 is out of engagement with the
projecting end 132 thereof. The feeder ¥

1s connected to the terminal 134, while the
feeder E is connected to the terminal 135.
Fach of these terminals 1s pivoted as at 136

and a spring 137 normally forces the outer
end of the terminal toward the contact plate
130.  Stop screws 138 limit the movement
of these terminals. When the cradle moves
to the left as viewed in Fig. 8, which results
in a setting of the permissive signal, the
contact plate 130 will move to the left and
maintain its engagement with the terminal
134. The cradle 1s successively stepped to
the left when one car after another enters
the block in the same direction.

determined number of cars have entered the
block, I have provided the cradle with a de-
pending arm 139, which has an 1nsulated

outer end 140. This insulted end of the arm
engages the terminal 134 and causes the

same to be disengaged from the projecting
end 131 of the contact plate 1303 this breaks
the connection between the feeder I and the
sional unit. In the construction shown in
Figs. 1 to 7, I accomplish this disconnection

of the signal unit from the feeder by pro-

viding the contact finger 70 with an up-
wardly prejecting shoulder 70°; adapted to
be engaged by the projecting rib or collar
36 when the shaft moves endwise to the
left a sufficient distance to bring these parts
into engagement, and this will lift the con-

tact finger from the contact plate 69, thus

breaking the circuit. . |

The operation of my improved block sig-
naling system is as follows: Let us suppose
a car enters the block T from the leit as
viewed in Fig. 1. This will cause a mo-
mentary closing of the switch S of the s1g-
nal unit A, which through the feeder I
will furnish the current to the magnetic

_ In order
to disconnect the signal units when a pre-

1,167,204

are opposed to each other there will be no

effect- upon the armature 43. In other -

words; the coils are so- porportioned: and
balanced: that: when:both are energized by

the same current, the armature will remain
in its lower position. The current passing
about the coils 72 and 42 in series will pass
to ground at . Part of the current pass-
ing through the coil 72 will, however, pass

through the main line 77 and about the coil

53 of the signal unit B and thence to
oround. This will energize the coil 53 of
the signal unit B, which in turn will move

the actuating device for the signals so as
The setting of the

to set the danger signal.
danger signal also- disconnects the termi-
nals 66 of the signal unit B from its bridg-
ing contact member, and this, therefore, dis-

connects the switch S for the ingomg cars

at the opposite ends of the block, so any

70

79

80

85

car approaching the block T will be unable

to get any setting of the signals. The op-

eration of the actuating parts for setting

the danger signal at the signal unit B, after
the trolley circuit has been broken, brings
into operation the repeating switch C,
which breaks the ground connection of the
electromagnet 53 and establishes a connec-

‘tion between the feeder I'2 of the signal unit

B and the main line 77, so that a current 1s

repeated or sent in the opposite direction

from the feeder F?2 over the line 77 to the

electromagnet coil 42 only, and thence to

oround, and this energizes the coil 42 1n
the signal unit A, raises the armature there-

of and sets the permissive signal in this sig-
nal unit. It will, therefore, be seen that-

90

9%

100

the entering of a car into the block through -

the action upon the switch S sets first the
danger signal at the opposite end of the

block, and the setting of the danger signal -

after the switch S is opened brings about
‘the setting of the permissive signal at the

entrance to the block. TFurthermore, this
entrance of the car into the block cuts out
the switch for ingoing cars at the other end

of the block, so they can receive no signal.

If a second car should follow the first one
imnto the block, the switch S would be again

closed, and would repeat the operation
above described. This operation does mot

release the danger signal or the permaissive

‘signal, and would only cause a flashing of

110

115

the lamp L. through the actuation of the

interrupters 61 and 63, which would indi-
cate that the signal units are in operation

and the car entering has been counted into

the block. The result on the apparatus is
to move the cam disks or the cradle another

step in the same direction as previously

moved. When a car leaves the block T,

the switch S’ at the signal unit B will be

120

129

closed, and this through the feeder I’,

which is now connected through the termi-
nal 67 with the contact plate of the signal

130
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unit B, will energize the eiectr_omagnets 49
and 72 of the signal unit B, but as these

electromagnets are opposed to each other,

there will be no effect upon the armature
43 of this signal unit. The current will
also pass to the electromagnet 53 of the sig-
nal unit A, energizing the same and llftmO*
the armature thereof, This will move the
controlling disk or cradle of the signals
one step to the right as viewed 1n Tlﬂ' 1,
and 1f there 1s- o*ply one car in the block it
will bring these controlling disks or the
cradle beck to normal p081t1011, so as to re-
1f, however,
there are two cars 1n the block, it will only
return the disks one step to_ward the releas-
ing position. This actuation of the arma-
ture of the electromagnet 53 sets into ac-
tion the repeater sw itch of the signal unit
A, which connects the feeder I of 1 this unit
with the main line 97 and the current is re-
peated or returned over this line to the elec-
tromagnet 42 of the signal unit B, which

energizes the same, operates the armature
thereof and moves the controlling disks or
the cradle of the signal unit B one step.

to the left. If there is only one car i1n the
block, this will bring the controlling disks
or cradle to normal position, relasing the
danger signal. If there is more than one
car in the block, it will merely bring these
parts one step toward their normal releas-
ing position. liet us suppose there 1s a car
epproqchmﬁ' the block from each end and
that the switches S for the ingoing. cars at
the ends of the block are mmultﬂneously op-
This will simultaneously connect
the feeders F with their respective signal
units A and B, and as these signal units
are connected by two separate main circuits

77 and 97, the effect will be to substantially
s1multqneously operate the ratchet hub and
the ratchet nut of the construction shown

~in Ifigs. 1 to 7, and as above described, when

these parts are simultaneously opemted
there will be no shifting of the shaft end-

wise, and eonsequﬂntly no effect will be

produeed upon the signals. This results,
therefore, in neither car receiving a signal.
The cars may back out, as this will have no
effect upon the switches S, and as they

again approach, whichever car closes the
switch first will set a danger signal against

the other car and receive a permissive sig-
nal. The same operation is true 1in connec-
tion with the structure shown in Figs. 8 to
13. Let us assume again that a car leaves

the block simultaneously with the entering -

of a car into the block; in other words, the

switch S of the signal unit A 1is operated

simultaneously with the switch S” of the

signal unit B. TFirst it must be considered = prising signal units at each end of the block,

that the car which is to leave the block in

~.entering the block has set the danger signal
and also the. permissive- 51g11a1 so the parte eleetrlca,lly operated-devices movable In one

- words,
nets in both units are Subst‘mtimlly simul-_,
taneously energized. The lifting of the

ative eonneetit)n

are not in the position shown in Fig. 1 but

on the contrary, the bridging or reversmﬂ' '
switch of the smnel unit B has been turned_

so as to make eontact with the terminal 67.

The operating of these two switches simul-

taneously, connects the feeder I' with the
signal unit A and connects the feed F” with
the signal unit B. The feeder I operates
through the main line 77 to energize the
electroma onet 53 of the signal unit B which

1n turn causes an energizing of the electro—.

magnet 42 of the si frnel umt A. 'The teeder

J operutes throuo‘h the line 97 to first en-
ergize the electrom‘wnet 53 of the signal

unit A and this causes through the repeat—
ing switch the energizing of the electromag-
net 49 of the swml umt B. In other
‘both of the actu_a,tmﬂ' electromag-

70
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armatures substantmlly simultaneously pro-

duces movements which are neutralized,

~and there 1s no resulting endwise move-

ment of the shaft or endwise movement
of the cradle, and as a consequence there

will be
only a flashing of “the light T. A car
entering at the same time a car leaves,
avolds the necessity of counting in or count-
ing out the car, as the one “balances the
other, and, therefore it is proper that the
sienal svstem should remain 1n exactly the
same condition and not be affected by these
two cars which simultaneously opemte the
switches stated.

From the above descmptmn, it will be
apparent that the “home” or permissive
signal, and the distance or “ danger”
are both rendered inoperative should the
main lines be broken or become grounded
In any manner. I‘urthermere with this

- system the home or permissive sw*nql 1S 0Ob-
“tained only after the distant or d‘mcrer S10-
nal has been first set, and this gives qbso— S
110

lute assurance to the entering car of its
right of way to proceed with safety through
the block. The fact of having received the

no Shlftmfr of the signals and

90

95

160

signal

105

home or permissive signal is a proof that

the danger or distance signal has operated;
also that the line circult wires are in oper-
otherwise the home or
permissive Sl‘?"l'l‘ﬂ could not be obtained.
Tt will be obvious that minor changes in
the details of construction and the appa-
ratus employed, may be made, without de-
parting from the spirit of the mventlon a3
set forth in the appended claims.
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Having thus described my invention, what

I claim as new and desire to secure by Let-

ers Patent, 1s:
1. A mﬂway block swnahnw System com-

each unit including a movable permissive

signal, a separate movable danger signal,

125
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10O

direction for setting the danger signal and

in the other dir ectlon for settmﬂ' the permis-

sive signal, means cperated by “each car en-

tering a blcck for moving said devices 1n
the swn'ﬂ unit at the opposnse end of the
block in a direction for setting the danger
signal, and means controlled by each of said
movements of the hst named devices for
moving the devices in the swnal unit at the
entermo end ot the block in a dlrectmn for
setting the permissive signal. .

2. A railway block swnalmﬂ' system com-

prisinge sienal units at eqch end of the block.
) & ,

each unit including a movable permissive
signal, a separate Tmovable danger signal,
electrlcftlly operated devices movable in one
direction for setting the danger signal and

in the other direction for settlncr the per-

missive signal, means controlled
car enterm ) olock for moving said

by each
de‘rlce

“1n the swnﬂ unit at the 0pp051te end ot the
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bleck 1n a direction for setting the danger
signal, means controlled by eqch of said
movemems of the lqst named devices for
moving the devices i1n the signal umt at
the enter mg  end of the block m a
direction for setting the permissive sig-
nal, means opemted by a car leaving a
block for moving the operating devices
1n the swnﬂ umt at the entering end of
the block in a direction for releasmo the
permissive signal, and means controlled by

“each movement oif said last named devices

for actuating the operating devices in the
Slgn“ll unit at the outgoing end of the block
in a direction for 1’*6516381110‘ the danger signal.

3. A railway block 31011111110' System COTIL -

prising signal units at each end of the block,

an ingoing and an outgoing switch at each
end of the block, each unit including a mov-
able permissive sw‘nalj a separate Tnovable
danger. signal, electrically operated devices
movable in one direction for setting the
danger signal and in the other dlrectlon for

Settmfr the permissive signal, means operated
by the closing of the ingoing switch at the

entering end “of the block for moving sald
devices in the sional unit at the opp051te

end of the block in a direction for setting
the danger signal and for Slmultaneously-
" cutting out the ingoing switch at that end

of the block, and means controlled by each
of said movements of the last named devices

for moving the devices in the swn‘xl unit at
‘the entermg end of the block in a direction

for setting the permissive signal.

4. A railway block signal system compris-
ing signal units at each end of the block, each
umt mcludmw a movable permissive Slcrnal

and a sepamte movable danger swnal a

movable member in each signal unit havmg
means when moved in one direction for set-
ting the danger signal, and means when
moved 1n the op]:)osne direction for setting

the permlsswe wnal electllcally operated.

‘therein for setting “the per

1,167,294

devices actuated by a car entering the block
for moving said 11’181’1"1361" m the 5101’1511 unit
at the opposlte end of the block in a direc-
tion for setting the danger signal, and means
controlled b}r aﬂh movement of said last
named devices for moving the member in
the signal unit at the entermO‘ end of the

‘block 1n a direction for se*tmﬁ the permls~

sn*e signal. -

5. A ratlway block signal system com-
prising signal units at each end of the block,
each unit 1cluding a movable permissive
signal and a separate movable danger sig-

nal, a movable member 1 each Swnal anit

having means when moved in one- dlzectlon
for settmg the danger
when moved 1n the opposrte dllectlon for
setting the permissive signal, electrically
oper‘lted devices actuated by a car entering

he block for moving said member in the
i@nal unit at the Oppoqi"'“e end oi the block

in a direction for setting the danger signal,.
means controlled by each movemeﬁt of sald

last named devices for moving the member
1n the signal unit at the entﬂrmg end of the
block 1n a direction for setting the permis-
sive signal, electrically operated devices

oper ated by a car leaving the block for mov-

mg the member 1n the *::10'11‘11 unit at the en-
te1 g end of the bloek 111 a direction for
relewmg the permissive signal, and means
controlled by each movement of said last
named devices for actuating the member in
the 51011‘11 unit at the outﬂomt‘r end of the
block 1n a direction for Ieleasmﬂ' the dan-
oer signal.

6. A raillway block mgmhnﬂ system com-

prising signal units at each end of the block,
each unit including a movable permissive
signal and a separate movable danger signal,
a movable member in each unit having
means for raising the danger signal when
moved in one dnectmn 111d means 1or rais-
Ing the permissive signal when moved in the
other dilectien an electro- magnet and de-
vices operated thereby for sh ifting ‘said

member in one direction, an electro- chr‘net-
and devices operated thereby for shlftmo*-

said member in the other chrectmn means 15

controlled by a car entering a block for
energlizing the electro- maﬂﬁet in the signal
unit at the outgoing end of the block for

trolled by the opera’fmn cf said electro-
magnet for energizing. the electro magnet

in the. signal unit at the i ingoing end of the

block 4301“ actuating said movable member
1881ve S1 0‘11%1
7. A railway block signaling SVSteHl com-

prising signal units at each end of the block,

each unit including a movable permissive
signal and a separ‘lte movable danger sig-

al ) movable member in.each unit havmﬁ' :

-means for raising the danger signal when._._fl?"fl"

signal, and means

and cdevices con-

70

80

89

20

30

105

110

~shifting the member in a direction for set-
ting the danger signal,
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moved in one dlrectlon and means for rais-
ing the permissive signal when moved in the
other direction, an electro-—mafmet and de-
vices operated thereby for shlitmcr said
member in one direction, an electro- ma@net

and devices operated thereby for shlftlng _

sald member in the other direction, means
controlled by a car entering a block for

energizing the electro-magnet in the signal
unit at the outgeing end of the block for

shifting the member In a direction for set-

ting the danger swnal and devices con-

trolled by the cper ation of said electro- -mag-
net for energizing the electro-magnet in the
signal unit at the ingoing end of the block
ior actuating said movable member therein
for setting the permissive signal, means con-
trolled by a car leaving said block for ener-
o1z1ng the electro-ma G‘ﬂet in the signal unit
at the entrance of the block for actuating
the movable member in a direction to re-
lease the permissive signal, and devices con-

trolled by the actuation of said last named

electro-magnet for enerﬂizing the electro-
magnet In the signal unit at the outgoing
end of the block for moving said member in
a direction to release the danger signal.

3. A railway block sw‘nahnfr system com-
prising signal units at each end of the block,
cach unit including a movable permissive

signal and a separqte movable danger sig-
al, a movable member 1n each unit hfwmg
means for raising the danger signal when
moved 1n one direction and means for rais-
ing the permissive signal when moved in

the other direction, an electro-magnet and
devices controlled thereby for shlftmo‘ said

member in one cirection, an electro- maopet
and devices controlled thereby for shlftmg
said member in the other dlrectmnj means
controlled by a car entering a block for
energizing the electro- ma@net in the signal
unit at the entrance of the block which con-
trols the movement of said member in a
ciirection for setting the permissive signal
and for energizing the electro-magnet in
the other signal unit for raising the danger
signal, an electro-magnet in the signal unit
at the entrance of the block also energized

by the car entering the block, said last
named electro-magnet being opposed to the

energized ehctl‘o—mﬂ.ﬁnet in said signal unit
for preventlng the movement of said mov-
able member, and devices actuated by the
electro-magnet in the signal unit at the out-
going end oi the block for subsequently
energizing the electro-magnet in the signal
unit at the entrance of the block for Settlng
the permissive signal.

9. A railway block signaling system com-

prising signal units at each end of the block,
each unit including a permisive signal and

a danger signal, electrically operated de-

vices controlled by a car entering the block.
for setting the danger signal at the opposite

AL

end of the block, and'electri.cally operated
Jevices controlled by the danger signal set-

ting devices for setting the permissive signal

at the entrance to the block, said danger
signal setting devices including a time ele-
ment for causing a time interval between
the setting of the signals.

10. A raﬂway block signaling system com-
prising signal units at each end of the block,
each unit 1nclud1ng a movable permissive sig-
nal and a separate movable danger signal,
electrically operated devices for operating
sald signals, two Independent circuits con-
necting said electrically operated devices,
means controlled by a car entering a block
for supplving one of said circuits with cur-
rent to operate the danger signal at the oppo-
site end of the block, means at the opposite
end of the block for repeating a current in
sald circuit for operating the permissive sig-
nal, means operated by the car leaving the
block for supplying the other circuit with a
current for leasing the permissive signal, and
means In the signal unit at the entering end
of the block for repeating a current over
said last named circuit for releasing the
danger signal. -
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11_ A rallway block signaling system com-

prising units at each end of the block, each
unit mcluding a movable permissive signal

and a separate movable danger signal, elec-

trically operated devices for operating said

s1gnals, two independent circuits connecting

said electrically operated devices, said elec-
trically operated devices including a mem-
ber having means when moved in one direc-
tion for setting the danger signal and means
when said member is moved in the other di-
rection for setting the permissive signal,
means controlled by a car entering a block
for supplying one of said circuits with cur-
rent to operate the member 1n the signal unit
at the opposite end of the block for setting
the danger signal, and means actuated by

the Settmg of the danger signal for repeating
a current in said circuit for operating the
movable member in the signal unit at the

entrance of the block for settmo the per-
missive signal, means operated bV a car leav-
ing a block for supplying the other circuit

Wlth a current for actuating the movable -

member in the signal unit at the entrance of
the block for releasmg the permissive signal,
and - devices controlled by the releasmcr of
the permissive signal for repeating the cur-
rent over said last named circuit for releas-
ing the danger signal in the signal unit at
the 01,11:0'01110' end of the block.

12. A I‘ELll’WELV block signaling system com-

prising signal units at each end of the block,

cach unit mchldmﬂ' a permissive signal and
a danger signal, a movaole member having

_demces for setting the permissive swnal
when moved 1n one “direction and for setting

the danger signal when moved in. the oppe-
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site direction, electrically operated devices
controlled by a car entering the block for
actuatineg the movable member 1n the signal
unit at the opposite end of the block to set
the danger signal, and electrically operated
devices controlled by the danger setting de-
vices for actuating the movable member in
the signal unit at the entrance to the block
for setting the permissive signal, said last
named controlling devices including a time
element for causing a time interval between
the setting of the dano'er signal and the per-
mlsswe sional. -

13. A railway block signaling system com-
prising signal units at each end of the block,
each unit including a movable permissive
sional and a separate movable danger signal,
a movable member in each signal unit hav-
ing means when moved in one direction for
actuating the danger signal and when moved
1n the other du'ectlorn for actuating the per-
missive signal, an electro-magnet and de-
vices controlled thereby for moving said
member in one direction, a second electro-
magnet and devices controlled thereby for

moving sald member in the other direction,

said devices controlled by the electro-mag-

‘nets being so constructed that when both

electro-magnets are energized simultane-
ously there will be no resultmg movement
in sald movable member.

14. A railway block signaling system

comprising signal units at emch end of the

block, each unit including a movable per-
missive signal and a S@D'LI“Lte movable danger
signal, a movable member in each signal unit
having means when moved in one direction
for actuating the danger sional and when
moved 1n the other direction for actuat-
ing the permissive signal,
net and devices controlled thereby for
moving said member in one direction, a sec-
ond electro- -magnet and devices controlled
thereby for moving said member in the othey:
direction, a circuit connecting the electro-
magnet for moving said member In one sig-
nal unit 1n a direction for setting the per-
missive signal with the electro-magnet in
the other sw'nal unit for moving said mem-
ber in a direction for setting the. danger
signal, and a separate and independent cir-
cuit for connecting the other electro -mag-
nets. |
A rallway block signaling system
compr sing slgnal units at each end of the
block, each unit including a movable per-
missive signal and a separate movable
danger swnal a movable member in each
signal unit havmo means when moved In
one direction for ‘ICtHatHlO' the danger sig-
nal and when moved the other dlre(,tmn
for actuating the permissive signal, an elec-
tro-magnet and devices controlled thereby

for moving said mémber in one direction, a
5. gecond electro-magnet and dewces con-

an electro-mag-

1,167,294

trolled thereby for moving said member in

the other direction, a cu'cmt connecting the
electro-magnet for moving said member in
one Slﬂ'nal unit in a direction for setting

the permi'ssi‘-;fe signal with the electro-
magnet in the other signal unit for
moving cald member In a direction for set-

ting the danger signal, a separate and inde-
pendunt circnit for connectmO‘ the other

electro-magnets, a controlling electro- mag-
net in each signal unit codper atmcr with the
electro-magnet for moving the member in

2 d]leCthH for setting the permissive signal,

whereby said last named electro- maonet 18
rendered ineffective when the cn:*mut 5
energized by the car entering the block, so
that the danger signal only- Wwill be set by
sald car in the sngml unit at the 0pp051te

end of the block. | '

16. A railway block s1cmahng system
comprising signal units at each end of the
block, each unit including a movable per-
missive signal and a Separate movable dan-
oer swnql, a movable member 1n each sig-
nal unit having means when moved 1n one
direction for actuating the danger signal
and when moved in the other direction for
actuating the permissive signal, an electro-
magnet and devices controlled thereby for

'movmff said member in one direction, a sec-

ond electro- magnet and devices controlled
thereby. for moving said member in the

other direction, a circuit connecting the

electro-magnet for moving said member in

one signal unit in a direction for setting
the permissive signal with the electro-mag-
net in the other swml unit for moving Sald_

member in a direction for setting the dmger

cignal, a separate and mdependent circult b o5

for connectmﬂ the other electro-magnets,

controlling electro -magnet In each S‘O'Ilﬂl
unit ccoperating with the electro-magnet for
moving the member i a direction for set-

ting the permissive signal, whereby said last

named electro-magnet 1s rendered ineffective
when the circuit is energized by the car

entering the block, so that the danger signal

On]y will be set by said car 1n tqe slgnal
unit at the opposite end of the block, and
devices actuated by the setting of said dan-
ger signal for energizing the electro -magnet
on]y which actuates the movable member
for setting the permissive signal in the
wnal unit at the entrance to the block.

17. A signal unit for a rallway block
signal system comprising a permissive
swnql a danger signal,

trolled by said armatures for setting and
releasing the signals, said devices mcludmﬂ
a1 enclwlse movqble shaft, a ratchet hub
splined to said shaft and supporting

engagement therewith, an actuatmg pawl

one
end thereof, a ratchet nut supporting the

“other end of said shaft and having a thread -
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electro-magnets,
almatures actuated thelebv, devices con-
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for said vatchet hub operated by one of said

armatures, an actuating pawl for said
ratchet nut operated by the other armature,
and means operated by said shaft for set-
ing and releasing said signals.

18. A signal unit for a railway block

‘signal system, comprising a permissive
signal, a danger signal, electro-magnets,

armatures actuated thereby, devices con-
trolled by said armatures for setting anc
releasing the signals, said devices including
an endwise movable shaft a ratchet hub
splined to said shaft and supporting one
end thereof. a ratchet nut supporting the
other end of said shaft and having a
threaded engagement therewith, an actuat-
ing pawl for said ratchet hub operated by
one of said armatures, an actuating pawl for
said ratchet nut operated by the other arma-
ture, a cross shaft adapted to be oscillated
by said endwise movable shait, cam disks
carried by said cross shaft, one for each
signal, said cam disks being constructed to
raise the signal and lock the same in raised
position until released by said cam disks.
19. A sigpnal unit for a railway block

18

sional system, comprising a permissive

signal, a danger signal, an electro-magnet,
devices actuated thereby
danger signal and releasing the permissive
signal, a second electro-magnet, devices

operated thereby for setting the permissive

sional and releasing the danger signal, and
a, third electro-magnet operating at times in
opposition to the magnet for setting the per-
missive signal for preventing the operation
thereof. - '

20. A signal unit for a railway block sig-
nal system, comprising a permissive signal,
a danger signal, electro-magnets, armatures
actuated thereby, devices controlled by said

armatures for setting and releasing the

signals, and a repeating switch operated by
the return movement of the armature for

said danger signal, and means for retarding =

said movement of the armature.
In testimony whereof 1 afiix my signature
in the presence of two witnesses.

_ WILLIAM GRUNOW, Jr.
Witnesses: |

A. M. PArRgINs,
E. (. MasonN.

Copies of this patent may be obtained for five cents each, by addressing the ¢ Commissioner of Patents,
'Washington, D, C.” |
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