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Patented Nov. 19, 1907.

To allwhom 1t may concern:
- Be it known that I, Epwarp Tyer, a sub-

~ ject of the King of Great Britain, residing at

“Ashwin street, Dalston, in the county of
-

- eertain new and useful Improvements In

London, England, engineer, have invented

- Apparatus for Insuring Safety of Traffie on
- Single Fines of Railway, of which the follow-

10
~ way which 1s commonly called the stafl sys-

ing is a specification.
- The method of working single lines of rail-

tem and in which a tablet issued from an ap-

~ paratus which may be electrically controlled

15

20

- must be received by an engine driver belore

he can take his train into the next section of

the line, mayv be conducted either on the ab-

solute block system, in which only one train

18 allowed on each secticn at any time, or on
- the permissive block system, in which by

permission of the signalman at the advance

station two or more trains can be sent on to

- one section in the same direction, some such

29

provision being practically necessary when
‘the sections are long in order to avoid hang-
ing up the traffic unnecessarily.

The present invention also deals with ap-

- paratus for electrically controlling the work-
‘ing of single lines of railway which allows the

30

line to be worked alternatively on the abso-

lute block or the permissive system, and has
for 1ts object the simplification of such ap-
paratus while preserving efficiency m work-

“mg. - The improvements by which this ob-
ject is attained and which constitute the

35

present invention, will be described with ref-
erence to the accompanylng drawings, 1n

~ which -

Figure 1 is a diagrammatic plan view

- showing the electrical parts and connections

40

of the 1mproved apparatus; Fig. 1* a per-

spective view of the complete apparatus;

~ Fig. 2 a general plan view of the apparatus
with the casing removed; Fig. 3 a front ele-

45

vation of the same; Figs. 4 and 5 sections

taken on lines 4—4, 5—5 respectively of Fig.
2; Fig. 6 a detail view of the tell-tale device.
Figs.7 and 9 are diagrammatic viewsshowing

~ certain electric circuits at one of the stations,

o0

55

hereinafter termed the distant station; Kig.
8 is a diagram showing an electric circuit at

another station hereinafter termed the home

station; and Fig. 10 is a detall view showing
top and bottom plan views of the commu-
tator. . S

il

- As herein illustrated the tablet carrier a is |

tablet within the casing.

‘which is closed by a switch key

mounted to be rotated about a vertical axis
by means of a manually operated spindle 0
through worm gearing ¢, ¢/. 'The rotation-cf
the spindle 4 in one direction is controlled by
means of a mib d and detent d’ which nor-
mally lock the spindle and are disengaged by
the insertion through the tablet slot ¢ 1n the
casing of a tablet a’, which rocks a bell crank
lever f and thereby through the rod f’ dis-
places the detent d’ against the action of the
restoring springs d®. At the same tune the
spring contact bar ¢, which is normally held
against the contact ¢’ by the tail of the crank
lever, is allowed to spring backward against
the contact ¢°. The insertion of a tablet, by
thus temporarily disengaging the detent from
the nib d allows the spindle 0 to be turned
through one revolution and the worm wheel
¢’ through one tooth, thereby locking up the
The rotation of
the spindle b in the opposite direction 1s con-
trolled by means of a nib # and an electro-
magnetic detent A/, the latter being nor-
mally urged into contact with the nib to ar-

rest rotation by a spring A® and being re-

tracted when the magnet 7' 1s energized.
When the magnet is temporarily energized
by the establishment of a current in a circuit
it at the
home station, and which includes battery v
wire 1, switch At, wire 2, spring ¢, contact ¢’,
wire 3, magnet A% wire 4, switch 7/, wire 5,
commutator fingers I* I* (for the position of
commutator shown in Fig. 1), wire 6, one of
the relay contacts ¢ #* relay pivot, relay
base plate and terminal Zn, and wire 7, the
operator is enabled to turn the spindle 6 mn
the reverse sense, thereby bringing the tablet

‘which was last locked up In the casing oppo-

site the slot, so that it may be withdrawn.
The nibs d, h are set so that the spindle &
is normally locked, and provision is made to
compel the operator to complete a revolution
of the spindle b after he has turned 1t
through a certain angle. The latter arrange-
ment consists of a stop ¢ 1° rotating with the
spindle & and mounted to slide 1 guides
transversely to the axis thereof, which co-
operates with a pair of diametrically op-
posed stops 7/, ¢* which are pivotally mount-
ed to yield outwardly and are normally held

60

65

70

70

80

80

90

90

100

105

by a spring ¢® in definite positions as shown

in Fig. 2. The ends of the stop 2 2° succes-
sively encounter a fixed stop ¢' by which the
stop 7 1° is displaced in its guides 7%, +° alter-

110
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nately in either dlrectlon so as to cause one
end to clear the stop 4’ or 4* towards which it
is advancing. If, however, it is attempted
to reverse the rotation of the spindle during

a revolution, the other end of the stops 1, T

which by the preceding movement, were out—
wardly dlspleeed will encounter the stop 7/

ot 7* towards which it is returning and arrest
reverse rotation.

Near the rear end of the spindle b is an elec-
tromagnet ywhleh when energized, retracts a
locking catch 7 frem enﬂ‘eﬂ‘ement with a slid-
Ing-contact ber 7%, The shdmﬂ' bar 1s eetu—-
ated by means of a pro1ect10n on a disk 7*
secured to the spindle 0 near its rear end
whleh codperates with a pair of pivoted stops
7* on the bar so as to move the latter into PO-
sition to disconnect the contact fingers 7°
when the spindle 6 1s turned in response to a
releasing current from the distant station,
and to connect the said contact fingers when
the spindle is turned in the direction to lock
up a tablet within the casing. In the latter
case the insertion of the tablet by closing the
spring contact switch ¢, ¢* establishes a cur-

- rent in the coils of the magnet 7 through the

30
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40
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circuit including batte'y v, wire 1, switch A%,
wire 2, spring ¢, contact g*, wire 8 magnet 7,
wire 9 one of the relay contacts £t tz relay
pivot and terminal Zm, and wire 7, as shown
in K1g. 1, whereby the locking catch 7’ 18 re-
tracted to allow the bar 9% to be moved m 1ts
guide.

The spindle b has fixed thereon 2 plmon b’
which gears either directly or through inter-
medlete cear b? 0% b* with a drum commu-
tator k& as shown in Fig. 10 having two sets
of contacts %/, k? shown in Fig. 2 dlemetrlc—
ally opposed to each other which codperate
with contact fingers I I? etc. shown i in Kigs.
2 and 10, to control electric circuits in the
manner hereinafter described, the gear ratio
being such that one revolation of the spindle
b produces a half revolution of the drum £.
One effect of reversal of the commutator is to
place the batteries of the stations at the
ends of the section controlled by the appara-

tus out of unison so that if, for example, the

operator at the home station has been en-
abled by the energizing of his magnet A® to

turn the spindle b so as “to withdraw a tablet

and send a train on to the section, the re-
versal of the commutator has thrown the
two stations out of unison, so that neither

“operator 1s able to send a releasing current

to the other to permit the withdrawal of a

- second tablet until the stations are again

60

brought imto unison. This 1s done in the
absolute block system when the train reaches

station inserting the tablet which he receives

~and turning his spindle 6 to lock up the

tablet in the casing, this operation reversing

his commutator and thus agam placing the

65 batteries in unison, and eneblmD either oper-

'111 the following manner.

the distant station by the operator at that

atof to sénd a relea,emq current to the other
station. When, however, it is required to
work the line on the permissive block sys-
tem, other means of establishing unison be-—-
tween the stations is necessary ‘and accord- 7 0
g to the present invention this is effected

The gear wheel
b* 1s loosely mounted on a second manually
operated spmdle m, having an elongated

boss through which the Spmdle m passes and 75

‘1s normally urged by a spring roller n into

operative enﬂ*a,ﬂement to rotate with the
gear wheel b* which 1 1S also loosely mounted
on the shaft m but is secured against dis-

placement longitudmally by suitable guides 80
~or stops, as for example a slot in the base

plate within which it rotates. The engage-
ment between the gear wheels b* b* may be
effected by means of the pin m’ which pro-
jects from the face of the wheel b7 end en- 85
gages 11 one or other of a pair of diametric- -
ally opposite holes in the wheel 0%, & similar

pin clutch m? adapted to engage in the same
holes serving to clutch the wheel 6% with a
disk m? fixed on the spindle m when the lat- 90
ter, which has a certain axial freedom, is
displaced rearwardly, the arrangement bemﬂ' _
such that m one position of the spindle m
the elutch m’ and m the other position the
clutch m* is in operation. In this case the 95
commutator drum % is mounted on a separate
spindle and 1s driven through the gear
wheels 0% 6% It may thus be driven elther

from spmdle b through gears o/, b, b2, b* or

from spindle m throuﬂ'h disk m* and’ oears 100
b3, 0% depending on “the position of the
Spinc lle m. Fixed near the rear end of this
spindle and opposite eaeh other diameftric- -
ally are a pair of nibs o, o’ which codperate
with an electromeonetlc detent o* to control
rotation of the spmdle in one direction, while
rotation i the other direction is prevented
by a pawl which engages with ratchet teeth
cut in the periphery of the disk m® for this
purpose. The energizing coil o* of the de- 110
tent o® 1s mncluded 1m a circuit which is con-
trolled from the distant station, and con-
nected with the detent and moving there-
with 1s a stop 0® which is normally inter-
posed 1n the axial path of the spindle m but 115
which when the magnet is energized is re- |
tracted to allow the spmdle m to be pushed
rearwardly and rotated.

Secured on the rear part of the spmdle m
i1s a palr of diametrically opposed wings p 120
adapted to engage and rotate the disk ¢ of & |
tell tale device when the spindle is pushed to
its rearward position and turned by the op-
erator, and a similar pair of wings »’ fixed on
the boss of the gear wheel 0* are adapted to 125
rotate the tell tale disk in the reverse direc-
tion when the gear wheel 6* is rotated by the
operator turning the spindle 6. The tell tale
1s thus turned in one direction when the op-

erator estebhshes unison between the two 130

105
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" there to send an additional train on to the
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tion when the operator locks up

tale disk, to clear the said projection.

section; and is turned in the opposite direc-
the tablet
received from the incoming train. Thus the
tell tale will be returned to its zero position
when as many tablets have been received

“and locked up by the operator at the home
station as there have been additional trains
“despatched by the operator at the distant

station. The number of additional trains on
the section at any time is shown on an indi-
cator disk ¢’ suitably geared with the disk g¢.
Further, the spindle m 1s retained 1n 1ts rear-

ward position:during permissive working by

means of a gravity catch r pivoted on the
frame which drops in front of a disk »’ fixed
on the spindle m when the latter is pushed
rearwardly and partially rotated so as to al-
low the tail of the catch, which normally
rests on a projection r* on the back of the tell
The

spindle remains in its rearward position until

by the reverse rotation of the tell tale, the

projection 7% encounters and raises the catch
r and allows the spindle m to be urged for-

-~ wards by the pressure of the spring-urged

30

roller » on the rear face of the gear wheel 0.

"Thus, when the tell tale returns to the zero
position, the apparatus is automatically re-

- gstored to the condition for absolute block

35

40

working. The movement of the spring arm
which carries the roller » when the spindle
m is pushed home rearwardly, also serves to

“open the spring key »’ which is included 1in
the energizing circuit of the absolute locking

magnet A® and which is normally closed.
There are also included 1n the apparatus a
calvanometer s, a polarized relay ¢ control-

 Iing the two pairs of contacts t/, ¢’ and #*, #,
 a bell magnet %, and bell plunger key %', and

45

local battery v.
~and their relations with the apparatus here-

The functions of these parts

inbefore described will be more conveniently

‘dealt with by tracing the various operations

 performed and circuits established thereby

80

00

60

other or greater urgency approaching his end -

wd to earth E as shown in Ig. 7.

in working the traffic of a section on. the abso-

lute block system and on the permissive

block system respectively.

Calling the home station operator A and
the distant station operator B, and assuming

‘that A has a train ready to enter the section,

A calls B by depressing his bell plunger «’ the
required number of times according to the

‘code signal, thereby establishing a current in
‘a circult which is marked w’, w*, w®, w' In

Fig. 1 along line L to B’s station, which 1t

enters at line L, traversing wire w* galvanom-

eter s, bell plunger w’, wire w®, relay &, wire
_ 1f Bisin
a position to receive the train and has no

of the section from the other direction, he

|

stations prior to sending a releasing current | pressing his bell plunger he establishes a cur-
to the distant station to enable the operator : rent in the circuait marked line L, w*, w?, w’,

relay ¢, w* to earth E (I'ig. 1) whereby a local
current is established when A depresses his
switch A*, traversing battery w», wire 1,
switch A, wire 2, spring ¢, contact ¢, wire 3,
magnet A*, wire 4, switch n', wire 5, commu-
tator, wire 6 or 10 according to the position

' of the commutator, relay contacts, terminal

7m, and wire 7, thereby exciting the absolute
locking magnet and attracting the detent A’
at A’s station, who is now able to turn the
shaft b through one revolution so as to bring
a tablet into position for extraction. As the
commutator bars are arranged so that i one

| position of the commutator the contact fim-

oers are connected in the pairs U, & &%, ' &,
[5: 77 18 as shown at b* (Figs. 2 and 10); while
in the other position they are connccted in
the pairs I, It; I*, &*; I, I'; I, I as shown at
It (Figs. 1 and 10); this movement of the
spindle b, by rotating the drum & through
half a revolution, alters the interconnec-
tions of the contact fingers T, *, I*, I* in such
manner that if the + and — terminalsof the

battery were previously connected respec-

tively with line and earth, they will now be
connected with earth and line respectively,
and the batteries at the two stations will
thereby be thrown out of unison. When this
is so, neither A nor B is able to send a releas-
ing current to the other and neither of them
is therefore able to obtain another tablet.
When, however, B receives the tablet on the
arrival of the train at his station and, after
inserting it in the tablet aperture, turns the
spindle b of his apparatus in the free direc-
tion, the movement of his commutator re-
stores unison and enables elther operator to
send a releasing current to the other station.
If, while the first train from A’s station is on
the section, A asks permission to send a sec-
ond train and B signifies that he is prepared
to work ‘‘permissively’”, A holds down his
bell plunger key u’, thereby establishing a
current in the circuit marked /', w?, w*, w*
line L to relay at B, whereby a local current
is established in the circuit which includes
B’s battery v, wire 1, switch A% wire 2,
spring ¢, contact ¢’ wire 11, contacts 7* 7°,
wire 12, permissive locking magnet o*, wire
13 commutator, wire 6 or 10 according to
position of commutator, relay contacts, ter-
minal Zn, and wire 7, which energizes the
permissive locking magnet o* at B’s station
and retracts the detent o* and stop o?, there-
by allowing B to push the spindle m of his
apparatus rearwardly and rotate it through
half a revolution, by which the batteries v
are brought into unison, the tell tale rotated
to show an additional train on the section,
and the circuit of the absolute locking mag-
net broken at key n’. B is now able to send
a releasing current to A by depressing his

65 signifies his acceptance by signal and de- | bell plunger «’, thereby energizing the abso-

70

70

80

80

90

95

100

109

110

116

120

125

130

— e — " — —



10

15

20

29

4

lute locking magnet. These operations are

repeated for each additional train allowed on

the section.

Having thus described the nature of this
invention and the best means I know of car-
rying the same into practical effect, I claim:—

1. Apparatus for working single lines of
rallway on the staff or tablet system, com-
prising a tablet magazine, an operating spin-
dle geared therewith, an absolute locking
magnet controlling said spindle, a local cir-
cuit including said magnet, a relay and line

circuit controlling said local circuit from the

distant station, and a commutator operating -

to throw the batteries of the home and dis-
tant stations out of unison when the oper-
ating spindle is turned to release a tablet;
substantially as desecribed. '

2. Apparatus for working single lines of
rallway on the staff or tablet system, com-
prising a tablet magazine, an operating spin-
dle geared therewith, an absolute locking

‘magnet controlling said spindle, a local cir-

cuitt including said magnet, a relay and line
circult, a commutator operating to reverse
the polarity of the station battery

- spect to the line, a permissive locking mag-

net, and a second spindle controlled thereby |

with re-

871,538

andlopera,ting when released to turn the com-
mutator; substantially as described.

3. In apparatus of the character herein de-
scribed, a tell-tale device comprising two op-

erating shafts, a mechanically released de-
tent controlling one of said shafts, an elec-

30

trically released detent controlling the other 35
shaft, a disk adapted to be turned in one di-

rection by the rotation of one shaft and in the

opposite direction by the rotation of the
other shaft, and an indicating device geared
with said disk; substantially as described.

4. Apparatus for working single lines of
rallway on the staff or tablet system, com-
prising at each station an absolute locking
magnet and a permissive locking -magnet,
and means whereby the circuit of the abso-
lute locking magnet at the distant station is
broken during permissive working; substan-
tially as described. | '

In testimony whereof I have signed my
name to this specification in the presence of

two subscribing witnesses.

EDWARD TYER.

Witnesses:
JOSEPH MILLARD,
WALTER J. SKERTEN.
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