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To all whom 1t may concern:

Be it Lnawn that I, CHARLES W S. TURN]:.R QG Clti-

zen of the United States, residing at Mountville, i
the cownity of Loudoun and State of Virginia, have in-

vented certain new and uscful Improvements in Rail-
- way-Signals, of which the following is a specification.

Thls 111vent1011 1@1&&% p1 umlllv to tha,t c‘laaa {}t mll-

s to I}reV{‘lltIJIIWdV (‘ClHlSlO]’lb bj, prmﬂ e 11 Lrainina
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- mitted to enter.

pied “block”.

prescribed zone of isolation from any other train.  This
zome is a certain le ngth of track known as a *hlock”
into which but one train at a time is theoretically per-
In the operation of such systems, as
at present generally practiced, it is not permissible for
but one train at a time to occupy a given ‘“block’: but

the operation of such systems does perinit a train to en- |

ter either or both of the blocks adjacent to said occu-
The result of such operation and the
employment of apparatus which will permit of such
opelatlon'ls that if a train, due to o mistake, or to care-
lessness-on the part of one who is responsible for the
observance of the block signals, or to the failure of a
signal to operate, or to.other causcs, runs past a signal
which is or should be set at danger. it immediately
runs into an occupied “4block”. |

One of the primary objeets of this invention is to

prevent such operation, and to this end I provide an

arrangement designed to maintain unoccupied both

- the block next in advance and the one next in the
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rear of a train in an eccupied block, so that there will
always be a neutral block between trains. I use the
term  “neutral block” as me aning an unocoupnd
block into which trains are not permitted to enter. In

~order for two trains to get into this neutral block, each

has to pass a danger signal. -

My invention has for its object also the simplifying
of the circuits and apparatus for the operation of such

a system and the rendering of such operation posn:we
and certain. o

A fuarther object of my invention is to improve the
actuating ‘mechanism for the semaphores to render
their operation quick and positive, and by a smfﬂl eXx-
penditure of power.

Further objects lof my invention are o pr ovide im-
proved arrangements for the operation of turnout and
crossing signals, all of which will be ‘more fully de-

_scribed and particularly pointed out in the claims.

In order to more fully describe my said invention
reference will be had to the accon.ipqnvmw drawings,
wherein,

Plgure 1, 1s]a. diagran represontmn’ a streteh of radl-

‘way track embracing scveral blocks arranged and
1 equlpped wiith circuits and mgmhng apparatus accord-

-Ing to my invention; Fig. 1*, is a_diagram forming a
88

contmuatmn of Fig. 1, and showing my invention as
applied to a turnout or siding; Fig. 1°, a diagram also

- said box removed; Fig.

— b e —— o m— — - —

L] L] R '
‘the feed wire 9 and source of electrical energy 8.

_furming a continuation of Fig. 1 and showing my in-
- vention as applied to a crossing; IFig. 2, a front eleva-
tion of a semaphore provided with a form of my im-

proved semaphore actuating mechanism, the front of

the box inclosing said mechanism being removed;
Iig. 3, a side elevation thercof with one of the sides of
4, a detail fragmentary view
parth* in scction of the magnets of said semaphore

mechanism and the supporting frame ‘work for said -

magnets: Filg. 5. a section along the line 55, Fig. 4,
looking to the left; Fig. G, an elevation of the outside
end of one of the swinging frame members shown in
Fig. 4; Fig. 7. an enlarged sectional view taken on line
7—7. Ing. 2. and showing the’ toﬂgle -operating levers
broken off; Fig. 7%, a diagram of winding of the sema-

phore magnets; Fig. 8, an enlarged fragmentary view.

partly in ¢ lwatlon and partly in section along the line
§--8, Fig. 2, looking down on top of the supporting
fulerum fm the swinging frame, and toggle operating
levers; Fig. 9, a detall view partly in section and
partly in elevation of the semmphoxe rod-locking mech-
amsm, showing the parts in the positions which they
occupy when the semaphore-actuating-rod is in 1its
down or normal position; Fig. 10, a similar view show-
ing said parts in the position which they occupy when
tlw sald rod is in the up or actuated position; and

Fig. 11, a diagram illustrating the operation of the

sexnaphore mechanism and the electric circuits thereof.
In carrying out that portion of my invention which
relates to the straightway track, that is, not consider-
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Ing sidings and crossings. per se, the-ralls on one side

of the track are made electrically continuous as indi-
cated conveniently by the line 1, Fig. 1; while. the
rails on- the other side of the traek are electrlcally
continuous, in sections such as sections 2, 3, 4, 5 and
6, each of Whl(’:h sections extends over- the lenn'th of
one block and each séction is separated from its adja,-
cent section by any suitable insulation, indicated con-
veniently at O. These block sections may of course
be of any desired length.

90
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The continuous conductor rails 1 are nonuqllv in

electrical connection through any suitable source of -

clectrical energy 8, with a feed wire 9 which extends

along the line of the track.

Each conductor section between the insulations O
forms a part of a normally open circuit, each of which
circuits includes the conductor section. the winding
of two relays 10 and 11 or other translating devices,
The
return side of the circuit extends from the continuous
conductor rails 1 to. the said source of energy. Tliose
reLLyb 10 and 11 contrel the operation respectively -of
signal ‘apparatus located at the distant end of each
block ‘adjacent to the one containing the conductor

100
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section to which said relays are electrically connected. -
In the drawings I have represented these signaling |



devices as electrically. operated semaphores of a type

which will be hereinafter more fully described, but 1

do not limit myself to any. particular type of sema-
phore. The one which I have repreaented consists

_':fésaentlally of a pwated semaphore paddle or arm 12,
‘an dctuating rogd 13, a pair of magnets 14—I15 and 2

8 ystem of. levers operative by said magnets to actuate

- later on.in this speeiﬁcatwn

16

said semaph@re rod, all described in greater detail
‘The relays 10, 11 con-
frol each & circult which -includes the Wlﬂdlﬂﬂ' of

" magnets 14—15 of & semaphore, a source of current 16

15
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# danger”’

aﬂd the tongue-and forward contact of the relay.
- Of Gourse whether the semaphores are normally set to

phmes shall be set to “safety’ and shall be automat-
ically set to © danger” at the distant ends of the two
blocks next adjacent to-an occupied “block.  This

being the case the semaphores all stand normally-

down and are raised to the horizontal position to In-
dicate danger when actuated. As long therefore as
no trains are on any of the blocks the circuits of all
of the relay magnets 10, 11 will be open, with the
result that none of said relays will attract 1ts tongue.
Hence the operating circuits of the semaph‘are magnels
will be broken and said magnets will swing apart
pulhng the rod 13 down and with it the semaphore
arm. When, however, there is a train in‘a block, as,

~for example, in the center block 4, Fig. 1, where the

train is indicated conventionally at 17, the normally
open. ¢ircuit of that block will be completed as follows:
from source of current 8, through feed wire 9, wind-
ing of relay 11 at the dlbt"t'[‘it (left hand) end of block
section '3, winding of relay 10 at the distant (right
hand) end of block section 5, insulated rails 4, train

~ wheels 17, continuous conductor side 1, of traek ‘hack

to source 8. The passage of current in this circuit
energizes magnets of-relays 10 and 11 therein, and
causes them to attract their tongues and close their
regpective semaphore- operating circuits including the

magnets 14 dnd-15. These semaphore magnets be--

coming energized are drawn together, and this move-
ment acting through the system of lev crs hereinafter
more fully described connecting said magnets with
the semaphore rods, lifts said rods and raises’ the
semaphore arms to danger as shown in IFig. 1.  This
then places a danger signal (actuated semaphore 18

and 19) at the entrance to each block adjacent to the -

occupied block thus maintaining a neutral or empty

block both ahead and in the rear of the one occupied.
'The circuit shown ‘in heavy lines in Fig. 1 for the

protection of block 4, 1s simply duphcated for each
other block section.

If two trains arc in blocks, between which blocks
t‘lere is but one empty block, both trains will have to
pass danger signals before they can get into the same
block. To illustrate: Suppose while train 17 1s in

block section 4, a train 17/ indicated in dotted lines

is in. block 2. Now for train 177 to get into block 3, 1i

will have topass semaphore 18 sct to danger, and like-
wise, since train 17/ in block 2 has set semaphore 20
to danger in the same way that train 17 set semaphore

19 to danger, train 17 will have to pass semaphore 20

bhelfore 1L can rr{lr, mto block 3.

Sidings or turnouts, and CTOSSINGS are prrlferably, |

-

- 869,4

or sa{ety” is a matter of choice, but m
the present system '{ prefer that normally the sema-

' aai1d contacis.

%37

track thereof will be protected 1n the usual manner

by the regular block signals at the terminals of said

blocks as described, with reference to Fig. 1.
In-addition to the regular block signals above men-
tioned 1 provide certain other and more immediate
protection for sidings and crossings. |
In the case of a siding 1 pmvlde mgnals to: indicate

whether the siding letCh is open or closed and also.
75
.QOne arrangement for carry-,

whether a train, having started onto the a1dmg, has
passed the clearing post
ing this out is shown in Fig. 1%, where 71-—71 represent
semaphores of the type herein described, located Te-
spectively at the entrances to the sidings.
and apparatus at each end of the siding being the same,

I shall employ similar reference numerals to indicate

corresponding parts. *Kach semaphore is operated on

a local circuit 72 controlled by a relay 73, the magnet .

coils of which are connectedin a normally opén circuit
74 to which is connected in parallel two sets oi nor-
mally open contacts. One set of these contacts 1s con-

The circuite

I placed within bl ock sections, so that the straightway

70.

8o

85

trolied by the track switch and may consist of a movable -

contact such as the plate 756 mounted on and insulated
from the switchrod 76, and a stauonmy contact 77 lo-
cated in the path of the iravel of contact 75, the two

50

contacts helng peunanemly connected sepamtel}r to

the circuit 74. The two other nmm&lly open contacts
of eircuits 74 comprise the insulated track rails 78.
These insulated track sections extend from a point op-
posite the clear posts 79 to a point near the switch frog,
the terminals of said sections being indicated by the
insulations 80 and 81 respectively. The siding 82 be-
tween these insulated sections has no electrical con-
nection with the rest of the track or with the signals

and is therefore electrically dead. The e¢lectrical fea-

95

100

tures of the main track remain the same as that of any

other block, that is, it consists of the continuous con-
ductor vails 1 and rails 7 electrically continuous only
throughout a biock section as between insulations 0—0.
and in order to make the rails 7 electrically continuous
the break in these rails at a switch is closed as by rail
honds 83. The section of track in Fig. 1° between in-

sulations O—OC is protected at iis ends as any other

block by the regular block semaphores controlied by
relays 10, 11. Fig. 1* may therefore be placed in the
right of IMig. 1 and the track relay circuits traced from

the relays 10, 11 in I‘1g 1 to the corresponding reiays

in Fig. 1%

The.operation of the siding signal is as follows: When
the track switch is closed, thai is, set to permit a train
to pass by the siding without entering 1f, the contacts
75 and 77 will not be in engagement and the circuit 74
will be broken at those points. Likewise, if there is
no train in that portion of the turnout which includes
track sections 78, the circuit 74 will also be open through
said sections! The relays 73 will therefore receive no
current and the semaphores 71 will stand at the nor-
mal —safety, -for example. When a frack switch is

opened, this brings contacts 75 and 77 into engagement

and this cornpietes the circuis 74 of the relay 73 through
The relay 73 being energized will com-
plete circuit 74 and current in this circuit will operate
aemwphore 71 eausing thesame to beset to danger as by
lifting itg arm to thé horizontal position. . Thistherefore
placesa danger signal at the entrance toan openswitch.’
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Moreover, as long as there is 2-train in the turnout be-

‘wteen themain track and the clearing post, and therefore

11 danger .of being side wiped by a train passing on the

main track, the semaphores 71 will be operated, as for

example to indicate danger, even thouch the track
switch be closed and the contacts 75 and 77 therefore
no longer in'engagement. This is brought about by
the completion of the circuit 74 by the wheels of the
train resting on track sections 78, thus clesing the sce-
ond pair of normally open contacts of circuits 74 herein-

belore referred to.. When the train passing onto a s1d -
“ing clears the section 78 and passes onto section 82 the

semaphores 71 will return to the normal, since cirenit
74 will no longer be completed.

An arrangement of crossing signals embodying my
Invention is shown in Fig. 1?, where 84, 85, 86 and 87
represent insulated track seetions in the approach of

the tracks to the crossing. The rails of each track in

sald sections are electrically continuous throughout a

section, but are insulated from the rest of the track by !

suitable insulation 88, 89. The rails of these insulated
sectlons constitute the terminals of four breaks in an
open circult-which includes a relay 90 and a source of

~current 91 connected in series between one side of sec-

tion 84 and one side of section 855 arelay 92 and a source
of current 93 in series between the other side of section
85 and one side of section 86, a relay 94 and source of
current 95 in series between the other side of section 86
and one side of section 87; and a relay 96 and a source
of current 97 in series between the other side of sec-
tion 87 and one side of section 84, ail as shown in dia-
eram, Fig. 1b., Around cach of said track sections 54,
85, 86 and 87 and the source of current and relay magnet
connected thereto, is a normally closed shunt.
shunts ihclude respectively the windings of the mag-
nets ol four semaphores 98, 99, 100 and 101 and the
tongues and contact.of the relays 90, 92, 94 and 96
respectively. | | |
The operation of the crossing signals is ae follows:
While there are no trains in track sections 84, 85, 86 or
57 no current will flow from anv of the sources 91, 93,
05 or 97, since th ¢ cireuit through all of these will be
open.  Wien, Lowever, o train enters one of the track
sections, the seetion 84 for example, tiis will sot cach
of the semaplores 98, 99, and 100 to “danger” thereby
preventing otl er traing from entering sections 85, 86
avd 8§7. Tiis is brougi.t abour in the following way:

When a train enters section 84 it completes a circult
Which may be traced as follows: from tlie source ofwiir-

rent 97 to one of th e vails of section 84, thence through
the car wiecls indicated in dotted Hues in scetion S4,

to ti ¢ otler rail of said seetion, thonee ti.rough magnet

90, magnets of xemaplore 98, contact and tongue of
relay 92, magnets of semapl ore 997 contact and tongue
of relay 94, magnets of semaplhore 100, contact and
tongue ¢l relay 96, back to the negative pole of tle

source of current 97, Current passing tlhirough this cir-

cutl energizes relay 90 and causces iv to break the shunt
including the maenet coils of scmapliore 101, Tis
semapitore will therefore not operate but will remain at
stety. The current in the cireuit above traced alen
energlzes the magnets of semuaphores 98, 99, 100, Thesc

semapliores will therefore be operated and by this op-

eration may be made to display a “danger” signal at
the cutrance of each of the sections 80, 86 and 87. In

These

plate 50.

a8

a similar manner all of the other semaphores except

semaphore 98 will ‘be set to danger when a train enters
section 83, and so on around tlie other sections, a train

entering cach section settin ¢ thie semaphores of all other

scections.

The crossing, as in the case of the turnout, is located
within a block and is protected by the ordinary block
signals at the termini of the blocks. The track rails
are therefore made electrically continuous around the
nsulated approachies to a crossing as by conductors 102.
The circuits of relays 10, 11, Figs. 1 and 12 may be

traced along to the corresponding relays m Fig. 1° by

placing Fig. 1" on the righ.t of F ig; 12,

Tlhie spectal form ef semaphore actuation mechanism
Liercin above reférred to is shown in greater detail in
Figs. 2 to 11 inclusive, where 21 represents a preferably
bollow upright of any suitable form, near-the upper end

of wkich is pivoted in any suitable manner ilie sema-

phore arm 12.  This scmaplore arm is provided with a
crank arm 22 which is connected to tle upper end of
the semaplore-actuatingrod 13, the said crank arm pass-

Ing through' a vertical slot 227 in said hollow upright.

The rod 13 passes down through the interior of the hol-
low upright 21 into an inclosing box or casing 23 to
the top of whicli-box tlie lower end of the upright 21 is

secured as at 24. The lower end of the rod 13 is con-
nected by means of a pivotal connection 25 to a pair of

toggle levers 26, 27, which, at ti-eir outer ends are piy-
otally connected respectively to the ends of lever arms
28 and 29, and 30 and 31. The lever arms 28 and 30
are mounted to rock independently on a common ful-
cruin comprising, in the case shown, a rod 42 mounted
in stationary side supports 33.' made fast, (o the bottom

of the box 23.  Also mounted on tl.e rod 32 are two 1‘014 .

10

lars 34 interposed between the lever arms 98 and 30

and the side supports 33 to hold said arms in position.

The lever arms 28 and 30 Lave at their lower ends,
extensions 35 and 36 respectively, cach of which forms

a part of a rocking frame carrying a pair of clectro-mag-,

nets 14 and 15 respectively. These frames comprise

70

75

850

89

90

90

0

109 -

respectively end plates 37 and 38 preferably of brass |

-Or some otier non-magnetic metal having at theirrup-

per ends upturned wings 39 and 40 which embrace and
are made fast by bolts or otherwise to the lever exten-
stons 35, 36. The lower ends of the plates 37, 38 are
provided with sockets 41 and 42 which receive re-
spectively one end of cach of a pair. of braces 43 and

44 preferably in the form of metal bars, the said -braces .

beng bolted or otirerwise made fast in satd sockets.
The otlber ends of the braces 43 And 44 are leld
rigidly between pairs of preferably ‘metal straps 45,
46 and 47, 48. These pairs of straps extend around
aud hold rigidly blocks 49 preferably of wood, and be-
tween each pair of these blocks
Ti.e plates 50 are secured to and form yokes
for tlie cores 51 of magnets 14 and 15, at the same time

Adorming end supports for said magnets. Tlie otler

ends of the cores of sald magnels are supported respec-
tively by plates 37 and 38 through wlhich the ends of
the sald cores extend a short distance, as shown most
clearly in Fig. 4. These magnets are so placed rela-
Live to each other i at the core ends or poles of tlie mag-

nets 14 extending tlirough the plates 87 will be in line

with the poles of magnets 15, and these magnets are so

wound that Juxtaposed pole pieces will be of opposite:

s rigidly Leld an iron

110
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polarity as indicated in the diagram, Fig. 7 The

coils of the magnets are wound between metallic heads
54, and between the heads next to the plates 49, and

smd plates, are inserted insulating washes 55. Be-
tween the upper and ].GWBI' ends of the blocks 49 and

the holding strans may be inserted insulating material
52, but this may be dispensed with.
The upper ends of the straps 45, 46 and 47, 48 are

holted respectively to the lever exiensions 35 and 36

and to the lower ends of levers 31 and 29. These mag-
net-carrying frames may be further strengthened by
means of braces b3 bolted thereto as shown.

- The semaphore mechanism is so balanced and the
miagnet-carrying frames are set at such an angle that the
facing poles of magnets 14, 15 wiil normally be held a
short distance apart, as shown most clearly in Fig. 4 -

For the purpose. of saving the current required to

operate magnets 14, 15, 1. provide an electro-magnetic

locking device Whlch as goon as the magnets 14, 15
have actuated the semaphore, the current will be cut

off from said magnets, and the semaphore will be held
in the actuated position by said lock. This lock will

also automatically rélease the semaphore when 1-is de-.

sired that it shall return to its normal position. The

-mechanism. shown for accomplishing this comprises,

among ather parts, a short bar 56 rigidly secured at-a
suitable place on the Bemaphore actuating rod 13, as by
means of a collar 57 and set screw 58 or otherwise.

Against one face of this bar 56 is normally held a roller
59 forming a part of a pivoted latch 60 Jocated in a suit-

able casing, preferably a strong metal box 61, secured .
rigidly to the inside of the top of the semaphore box 23.

(See Fig. 2). The roller 59 is held normally'in engage-
ment with one face of the bar 56 by means of a suitable
Also mounted within the box 61 is an elec-
tro-magnet 63, above which is pivoted an armatuve 64.
A spring 65 exeris a constant pull on the armature 64
away from the magnet, and the upward travel of the
said armature is limited by a stop 66. The armature 64
is prov ided with an extension or lug 67 which serves as &
stop to lock the latch 60, in a manner hereinafter de-
scribed.  The lock magnet 63 of each semaphore is ¢p-
erated upon a normally closed circuit 68 which may be
controlled by a relay 69 connected in series with the
main line refay 10. See diagram, fig. 11.

Tor the purpose of automaticaliy cutting off the Op-

' erating current from semaphore magnets 14, 15, 1 may

20

39

provide any suitable switching arrangement. The ar-
rangement which I have shown consists merely of an
insulated spring contact 70 which, in the normal posi-
tion of the semaphore, makes contact with the block 58
onthesemaphorerod. By includingthesaidrodin the
electric circuit of the winding of said magnets 14—15
and conneciing the contact 70 also in-said circuit, the
said contact will be brought into engagement with the
block 56 when the rod 13 is in the normal position and

will be disengaged thereirom 2s soon &s the rod rises in

60

actuating the semaphore, and will thus make- and
break the circuit. o

The complete operation of thesemaphore mechanism
is as follows: When the main line reiay"lﬁ on the lett,

Fig. 11, is erergized ag by train 172 coming in biock 3, as

herembeiora descrived; i closva the circuit through its |
tongue ‘and cm:i*tact droin fhe, bavtery 16 through the

coils of magnets 14—15.ana contacys 70 and 56, the lat-

il el

and 15 becoming energized jump quickly together,

pulling arms 35 and 36 of the swinging magnet frames
down, and acting on rod 32 as a fulcrum, send the upper

ends of lever arms 28, 29, 30 and 31 inward. Thesein
turn acting on the toggle levers 26 and 27 cause the

semdphore-actuating rod 13 to rise and in doing so 1t.

acts through the crank cornection with the semaphore
arm 12 to cause the latter to be lifted to the horizontal or
raised position. This movement of the.rod 13, how-

1

ter contacts then being in engagement as in tne Lppa-
ratus shown on the right in Fig. 11, The magnets 14 ~

70

75

ever, may be very slight to effect the desired operation |

of the arm 12, and by the arrangement of levers shown.

the space thmuﬂ"h which the magnets 14, 15 are re-
quired to move may be exiremely small thereby effect-
ing a considerable saving.in the power necessary to ei-
fect such movement.’
is further augmented by the arrangement of levers
shown. The action of the magnets 14, 15 is instanta-
neous and as soon as they act the circuit through them
is broken by the disengagement of contact 70 with bleclk

56 due to the :Eising of rod 13. When semaphore rod 13

hag risen to the limit of its upward travel, the-catch
roller 59 is sent by spring 62 under the lower end of
block 56 (see Fig. 10) and thus acts as a support to hold
the semaphore rod in the elevated position.. The pres-
sure of the block 56 down on roller 59 would, however,
be sufficient to push latch 60 back and atlow the rod 13

80

Moreover, this saving of power.

85

40

to descend, but the lock magnet 63 having becorae de- .

energized by the breaking of its circuit by the relay 69,
will release its armasure 64, ‘which will be drawn by

95

spring 65 against stop 66. 1n this position of the arma-

| ture 64, its gnd 67 forms an obstructipn in the path of
the back travel of the latch 80, so that the latier may

not be moved back to disengage the roller 39 iroimn the
block 58. 'When the magneis Of rdays 10 and 69 no
longer receive cmrem; 55 when the train passes off the

160

block which operates them, the circuit through magnet™ -

63 wiil again be compieted by reiay 69 releasing 1is
armature. Magnet 63 will then attract armature 04, re-
move lug 67 from tlie path of latch 60 and allow the lat-
ter to become free to swing back away from the rod 13.

The superposed weight of the rod 13 and parts con-

nected thereto will cause the block 56 to push the fatch.

. 60 in the direction of the arrow (¥ig. 10) thus permitting

the semaphore rod to descend. With this mechanism

only a battery 16 of only a few dry celis will Gpemte 2

semaphore, and operate 1t quickly.

~ Having thus described my invention, what.I ciaim
18— | |

1. Railway s
vided into insulated block gections, track cireunits ror the
respective blocks, each of said cir cuits including track rails
of iis resmctwe block, a piurality of transiating devices
connécted in and for operation by cach of said circults,
and track signals located at the distant ends of blocks ad-
joining a&n intermediate block and operatively connected
each to. a translating device 111 the GllCHlt of the interme-
diate Insulated bloeck rails.

. 2. Raiiway biock signaling apparatus, cﬂmprising a

-1 traci divided into block sections, track signais located at

the distant end of each block adjoining an.intermediate
biock, a normally open electric circuit for each of said
blocks, to operate the said signals at the distant ends of
the adjacent blocks, said circuits inciuding each the track

rails of ity iespective Llock, .and frain operated means {6

¢omplete said circuits.

3. Railway block /signaling apparatus, comprising a
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signaling apparatus, comprising, a track di-
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track the rails of one side of which are electricallv con-

nected to form continuous conductors for individual block

lengths, the sald rails of one block being normally insu--

lated from those of another block, and the rails of the

9 other side of the track electrically connected to form.a con-

tinuous glectrical conductor extending over a pharality of

blocks, a normally open electric eireuit for each of said

blocks, each of said circuits including the insulated track
rails of its 1aape¢.twe block, a feed wire, a -source of elec-

10 trical energy; and the continuous conductor rails of said
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track, and a pair of track signals controlled by each of
said circuits; one of said track signals heing located at the
distant end of each block adjacent to the one whose rails
forin 4 part of the circuit to control said slgnala ‘

4. Railway Dblock signaling apparatus, comprising a
-track the rails of one side of which are electrically con-
nected to form continuous conductors for individual«block

lengths, the said rails of one block being normally -insu-

lated from those of another block, and the rails of the
other side of the track electrically connected 1:0 form a con-
tinuous electrical conductor extending over a plurality of
blocks, a _normally open electric elrcuit for each of said
blocks, each of sald elrcufts ineluding the ingulated track
rails of its respective block, a pair of translating devicea,
a feed wire, a source of electrical energy, and eontinuous
conductor rails of said track, and track signals controlled
respectively by said translating devices, one of sald track
signals being located at the distant end of eaeh block ad-
jacent to the one whose rails form & part of the circuit to
control said signals, . . -

5. Railway Dlock -signaling ' apparatus, comprising a
track the rails of one side of which are electrically con-
nected to form continuous conductors for individual block
lengths, the said rails of one bilock being narmally insu-
lated from those of another block, and the ralls of the
other side of the track electrically connected to form g con-
tinuoaa glectrical conductor extending over a. plurality of
Llocks, a normally open electric circuit for each of said
blocks, each of said circuits including the insulated track
ralls of its respective block, the magnet windings of a palr
of relays, a feed wha a source of electrical energy, and the

. continuous conductor rails of said track, a relay cilcuit

controlled by each of said relays, and electrically opmated
track signals operated respectively by said relpy circuits,
one of sald track signals belng located at the distant end
of each block adjacent to ihc.one whose rails form a part
of the circuit to control said signals,

6. Railway Dblock signaling apparatus, comprising ‘2
track the rails of one side of which are electrically con-
nected to form cdontinuous conductors for individual block
‘lengths, the said rails of one block being normally insu-
lated from those of another. block, and the rails of the
other side of the track electrically connected to form a con-
tinnous eleectrical conductor extending over a plurality of
blocks, a normally open electric circuit for each of said

“ blocks, each of said circuits including the insulated track
irails of its respective block, the magnet windings of a pair

of relays, a reed wire, a source of electrical energy, and
the continuous conductor rails of said track, a relay circuit
controlled by each of said relays, a semaphore operated by
current in each of said relay circults, means to automatic-
ally break the said relay circuits when their respective
semaphores are operated, and electrically operated locking
devices for the respective semaphores, controlled by cur-
rent in the track circuits.

7. Signaling apparatus for railway sidings, comprising

~.-an electric switch cdntrolled by the track.switch, two

.copn:

|y
L.

movable electro-magnets wound and arranged for mutual

attravtion, means to connect said magnets in cirecuit with
the terminals of said switeh, and a aamaplmla operatively
ted to said magnets,

8. =ignaling apparatus for crogsing railway tracks,
comprising insulated Dblock sections in the approach of
each track to the crossing, a source of current and the
winding of a magnet connected in civcuit from the rails of
one side of each of said sections to the rails of one side of
an adjacent section, a shunt around eacn ot said sections
and around the source of current and magnet winding con-
nected to opposite sides of said sections, each of said
shunts including a normally closed contact controlled each

by one of said magnets, and electrically operated Sifrnaling -

means connected in each of said shunts.
9. Rallway signaling apparatus, comprising a system of

_ levers, electro-magnets mounted thereon for mutual attrac-
‘tion, and s signal actuating member connected to said le-

YeErs.

| 10. 'Railw*av signaling apparatus, cammislng a sema-_
phore actuating member,.a pair of levers, a ta'ggla joint
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forming a connection between sald levers and said member, -

and electro-magnetic means to apply power to the power-

'-arma of said levers.
11. Ratlway signaling apparatus, comprising a:sema-
a2 pair of levers mounted on a -

phare actuating member,
common fulcrum, g toggle jomt forming a connection be-

- tween sald levers and said member, and electro-magnets

mounted for mutual aLhaction on the power-arms of aaid-
levers. : -

12, RﬂllWﬂ}" signaling . apparatua compriaing a sema-
thlEl arm, a semaphore ac tuating rod connected thereto,

toggle levers connected to sald rod, a pair of levers mount-
ed on a common fulcrum and having thelr weight arms
connected respectively .to aaid toggle levers, frames con-
nected respectively to the power arms of sald levers, and
electro - magnets mounted respectively to each of. said
frames, the magnetfs in one frame being arranged to at:
tract those in the other frame when excited, and thereby
actuate said rod through the medium o” sald levers.

13. Railway signaling apparatus, comprising a system
of levers, electro-magnets mounted thereon for mu’tual at-
tractlon, & signal .actuating inember connected to said le-
vers, and a train-controlled ecircuit to operate said magnets.

14. Railway signaling apparatus, comprising a sema-
phore actuatlng member, a pair of levers mounted on a
aommﬂn fulcrum,.a toggle joint fmmiag a connection be-
tween gaid levers and said membeyr, electro- magnets maunt-
ed for mutual attracétion on the power-arms of said lever
and a train-controlled circuit to operate said magnets.

15.
phore arm, & semaphore actuating rod connected thereto,
toggle levers connected to sald rod, a pair of leverd rount-
ed on a common fulerum and having their weight arms
connected respectively to said toggle levers, frames con-
nected respectively to the power arms of sald levers, elec-
tro-magnets mounted respectively in each of said frames,
the magnets in one frame haing arranged’ to attract those
in the other frame when execiied, and thereby actuate said
rod through the medinm of said lavars, and-.a train con-

~trolled circuit to operate said magnets.
In testimony whereof I affix my signature in presence of

two witnhesses.

CHARLES W. S. TURNER.
Witnesses: - - ~
 FRANCIS S. MAGUIRE,
K. E. MONTAGUE.
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Raflway signaling apparatus, comprising a sema-
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