(No Model.) , - - - 4 Sheets—Sheet 1, .
. J.D.TAYLOR. o
AUTOMATIC BLOCK SIGNAL.

No. 516,558.  Patented Mar. 13, 1894,
/ _ Flogr 2 - I '
, .
%
| 0 — _ .
=\ ~
(A1 T
0 A
FTeer 3
e
v 4 - 7,

jTNESSES To? INVENTOR
B iae . . ﬁ-‘t@/w
- .—' . | | BY | . _

ATTORNEYS.

THE MATIONAL LITHOQRAPHING COMPANY,
WASHINGTON, D. C.



(No Model.) _ 4 Sheets—Sheet 2.

J. D. TAYLOR,
AUTOMATIC BLOCK SIGNAL,

No. b16,5b8. - Patented Mar. 13, 1894.
Feyg Z
A A \
E y ]
R R
EB m ] £ l ; [
3 y. 2 J??
¢ Z
o offl -~
’ - SIEIES Y
P | /gMd
y, AR o

/!TNESSES .- o INVENTOR
M‘”’{p’é}% | - W lor
. | | BY
Mﬁm@ - | ATTORNEYS.

E MATIONAL LITHOGRAPHING COMPANY,
WAEHIHETPH, D. C.




(No Model.) - | o L 4 Sheets—-Sheet 3.

J. D. TAYLOR.
AUTOMATIG BLOCK SIGNAL.
No. 516,508, - Patented Ma.r. 13, 1894

uwdHE .
%Il ‘
lI &N

_q'

G o " ¥ "
| ‘r--* ~ A g N
'R | I

——— Hiliig 7

\4«3 AU | irl—ili N -
N /@, B ,,
il _ oy 3 S

3 ™ N

-1y

W/TNESSES : * - ~ INVEWTOR

%‘W@ - e

 ATTORNEYS.

THE NATIONAL LITHOGRAPHING COMEANY,
WASHINGTON, D. C.



(No Model.)

No. 516

_ 4 Sheets—Sheet 4,
J. D, TAYLOR. ‘ '
AUTOMATIG BLOGK SIGNAL.
Patented Mar. 13 1894

- wo % |
R 1.
_ “ .
_.\Q ~
R
i »

1
WITNESSES ;

syt

J(,MM%WL@)

ATTORNEYS.

THE NATIONAL LITHOGRAPHING COMPANY,
" WASHINGTON, D. G.



UNTTED STATES PATENT OFFICE.

JOHN D. TAYLOR, OF CHILLICOTHE, OHIO.

AUTOMATIC BLOCK-SI_G__NAL.

SPECIFICATION forming part of Letters Pa,tent No. 516,558, dated Merch 13, 1894
Applmetmn filed May 29, 1893, Senel No,4756,876, (No model.)

- To all whom & may concermn: | and lever for operating it. Fig. 7 is a dia-
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Be it known that I, JOHN D. TAYLOR, of | grammatic view of the track, circuits, motors
Chillicothe, in the county of Ross and Std,be a,nd magnets used in epemtmﬂ' the ovel-lep- 55
of Ohio, have invented a new and Improved | ping syetem and Fig. 8 is a diagrammatic
,Automatlc Block-Signal, of which the follow- | view of the track, clreults motore and mag-
ing is a full, clear, and exach deSGPlptIOH nets used for Operetmﬂ' a.smgle block svstem |

The ob,]ect of my invention is to providea | In Figs. 1 and 4, H, is a signal post, ‘to the

signal which will be more plainly visible, and | top of whlch is seeured the eestmg A, which 6o

| W1ll make a wider distinction between thein- | forms a support for the motor G, and mech-
dications of “danger” and “safety” than is | anism connecting it with the swna,l -A'shaft
made in signals heretofore used, and which | D, is journaled in the supports m, m, and to

will indicate danger with absolute certainty this shaft 1 is secured the worm wheel E, and
when danger exists. Also to provide a strong Splder B which carries the signal arms C C’y 65
and eifectwe current for controlling the sig- C? C% - The screw I, carried | by the shaft Py '
nal. | _conneeted with the armature shaft of the

My invention consists in a signal havuw‘ ‘motor G by the coupling I, engages the worm
two or more radial arms, (prefelebly four) “wheel E.” By this arranﬂement wheneverthe
attached to an axis which can be rotated, an | motor G is energized by the carrent, -the 7o

- eleetric motor connected with the axis of the | worm wheel E will be slowly rotated, thus
signal, a dynamo driven by a suitable motive | causing the signal arms C, ¢/, C%, C3 to levolve |
power for supplying current to the signal mo- | When the eurlent s 1nterrupted the motor
tors, a magnetically-operated cluteh for caus- | will stop aud the signal arms will remain at :

‘ing one motor to operate two signals, a relay | rest and will be loeked In position by the 75
havmﬂ' carbon contacts for eentmlllnﬂ' the | serew F. —
motor and magnets, a motor having two se- | The rest of the mechanism for edeptmg the

-ries of wmdlnﬂs on the armature, one con- w'na,l to. the overlapping block system is
sisting of a le,ru'e number of convolutions of | shown in Kigs. 4,5 and 6, in which S, is one
fine wire and enot’her consisting of a few | half of a cluteh pleeed on the shaft D, soasto 8o
‘turnsof heavy wire,a lamp having lenses and | be free to move longitudinally on the shaft,
mirrors arranged to give two separate and dis- | but prevented from turning thereon by a
tinct visnal signals, and the electrical con- | feather, projecting from the shaft into the
nections for connecting the different partsin | groove in the part S. ‘The collar U fits loosely .
operative relation to each other, all as will be | 1n the circumferential groove in the part S, 85
herema,fter more fully desembed and is provided with twe pins u, v, at dl&-

Reference is to be had to the accom pen ying | metrically opposite points, which werk in:the
drawings forming a part of this specification, | forked armsofthe angled lever T. ::Thechain
in which similar letters and figures of refer- | sheave V, on the boss of which is formed the.

- ence indicate eorrespondm parts in all the | other part of the cluteh, is free to turn on the go
Views. shaft D, but is prevented from: moving lon-

Figure 1 is a rear elevation of one of the ‘n'ltudmally thereon by a shoulder tureed on
sifrnelqand itsoperating mechanism aea,da,pt- the said- she,ft A shaft d-is journaled. in

| ed for use at crossings, or for block signalings | bearings a, o/, secured to opposite: sides of. |
where it is desired to indieate the condition | the post H. To one .end of the said shaft 55 -
‘of the track one block ahead. Fig. 2 isa |d,is attached a chain sheave W, which re- |
vertical section through the lamp used for | ceives the endless chain X passing over the

- night signaling. Fig. 3 is a side elevation of | sheave V. 'To the opposite end of the shaft

the armature and part of the coils and com- | d is secured aspider b which carries the signal
mutators of the track circuit generator. Fig. | arms C, C’, C? C?% - To the side of the post H 105
4 is a side elevation, partly in section, of the | are secured the magnet Y and stop Z. Thele-
signal and operating mechanism adapted to | ver T, which is JOUIHaled between earsfon the

50

the overlapping system of block signaling.
Figs. 5 and 6 are detail views of the clutch {

castme A, carries on its horizontalarm anar-
me‘rure 7, W]llCh i8 eupported Wlthm the field




(4

516,558

of the magnet Y. Whenthe magnetY isen- | Wlth each other, but they should be well in-

ergized, the armature + is attracted toward

it, thus causing the lever T to turn on its ful-

erum and move the part S of the ecluteh, so
that it engages the part of the clutch formed

~on the boss of the sheave V, so that the said

10

sheave V rotates with the shaft D, and trans-
mits motion through thechain X tothesheave
W, shaft d and signal arms ¢, ¢/, ¢% ¢>. The
screwin the stop Z is set so as to prevent any
pressure and unnecessary friction on the
clutch S. When thecireunit throuwh the mag-

lever T and separates the parts of the clutch.

To cause the upper set of arms to rotate it is
necessary for the motor G only, to be ener-
oized.. To cause the lower set of arms to ro-

| ta.te,it. is necessary for both the motor ( and

20
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- 65 types, and needs no illustration here.

~ of fine and coarse wire have no connection

magnet Y to be energized. To reduce fric-
tion. of the mechanism to a.minimum-, the

worm. wheel E is made to rotate in a body of
~ o0il contained in a trough /% formed in the

casting A.

Refermnw to Kig. 2, L is a lens for collect-

ing the rays of hn'ht from the lamp K, and
throwmg them out slightly divergent alonn'
the track in the direetion of the approachmg
train, and L', 1s a lens upon the oppositeside |

of the ﬂame_throurrh which light passes to

the mirror M, arranged at an angle of forty-

five degrees with the horizon, and the said

mirror reflects the light vertically downward
to a mirror M’ arranged at an angle of ninety
degrees with the mirror M, and reflects the
light in a horizontal direction toward the ap-

proaching train through the plane glass J.

The said plane glass J, the mirrors M’, M,
lenses L, L/, and the lamp K, are mounted in
a casing and form a lantern which 1s placed

at one 51de of the shaft D, in such relation to

the arms C, C’, C3 C°, as to render it impos-
sible for the sald series of arms to obscure
both beams of light emerging from the lan-
tern at one time, In whatever position the

arms may be stopped. When the signal is

rotated,thelight will beseen alternatelyabove
and below the signal arms asthey pass before
the lantern, and the light will appear to have
a vertical reclproca.tmfr motion, and when the
signal is stationary either one or both llﬂ‘htS
will be seen stationary.

I am aware that a signal lantern has been
heretofore constr ucted to emit a direct beam

of light and also areflected beam of light par-

allel to the first, and I do not claim this
broadly, but only in combination with the
movable semaphore arranged to altmnately_
eclipse these beams.

In Fig. 3, P, is the mmatme core of the'

track clrcmt weneratm N, the commutator
cylinder connected with the fine wire. coils,

and O, the commutator cylinder connected
with the heavy winding of the armature. The

field magnet may be of any of the well known
It may
be either series or shunt wound. The coils

.-.Vertlcally reciprocating moti(m
net Y is broken, the spring 4 forces back ther |

sulated. The current in the heavy wire is in-
duced by its rotation in the magnetic field
and the rotation is produced by the current
passing through the fine wire coils, the cur-
rent being snpphed by a dynamo which op-
erates the system in the manner hereinafter
described. When the signal rotates it indi-
cates “safety,” and when the signal 18 sta-
tionary it indicates ¢“danger.” At night, a
light (preferably red) lmvmﬂ' an &pparent
indicates
safety, and either one of two red lights, sta-
tionary, indicatesdanger. Each section of the
track, for example, Q, Q’, Fig. 8, known as a
bloc.k 1s insulated electlwally from contigu-
ous sections by insulating pieces 17, ¢, 2,2 73,
The rails of the section QQ, are conneﬂted elec-
trically throughout its length, and the rails

trically in the same mannel The dynamo g

may be located at any convenient point on

the line of the road to be protected, and the

eurrent carried to the signals by the wires 1
| and 2. The generator g sends a current

through wires 1 3, field wires, and coils of
fine wire on the a.rma.tme of the motor N2
wires 4 and 2 back to the generator g. This
magnetizes the field and rotates the armature
of the motor N2 thus inducing a carrent in
the coils of heavv wire on the armature, and
if the block Q Q' is clear, as shown, the said

current flows through the wire 5, the rail Q,

wire 6, relay R, wire 7, rail Q’ and wire 8,

back m the commutatm O, connected with
the coarse wire wmdmﬂ' of thea,rmature Part

of this current 1s wasted by conduction be-
tween the rails Q and Q' through the ground
and ties when theyaredry,but more espeelally
when they are wet,and tomakethe percentage
of loss low, the coils of the relay R are made
with very low resistance,and a current of low
potential and large quantity is used. To se-

70
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of the sections Q’, Q% &ec.,are connected elec-
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cure this, the reﬂ;lbtanae of the generator must

be very low. With primary batteues hereto-
fore used fortrack cireuit work, this condition

would be impossible to maintain on account

of the rapid consumption of the battery zines
and liquids. In mysystem,the current of high
potential and small quantity is transformed
by the notor-transformer into one of low po-

tential and large quantity. A high potential

is necessary in the generator g, in order that
the waste due to resistance in the wires 1 and
2 may besmall. Thecurrent mentioned above

flowing through the coils of the relay R, en-

ergizes 1t and causeg it to attractits armature

| and draw the armatu: ‘¢ lever y down into con-
tact with the stop . This closes the cirecuit

of the generator g, so that the current flows

115

I20

125

tnroucrh the wires 1, 9, contact x, lever ¥, wire -

10, swnal operatmﬂ' motm G, wires 11 and 2,
to the generator g.  This.energizes the. motor

(z, causing its armature to rotdte, thus caus-
ing the qwnal No. 1 to revolve as before ex-

pl.:uned “While signal No. 1 revolves, it in-
_d;c_a_tes that the blc:ck: Q Q' is clear, and so

130
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long as theblock is clear the signal eontmues
to revolve. Suppose a train to be ocecupying.

-the block Q3 Q3 as shown by the wheels and

axle at e; the generator ¢ sends a current

through the wires 1, 12, the motor N3, wires

13 and 2 back to the ﬂ’enera,tor q. Thls Iro--

tates the armature of the said motor, indue-
ing a current in the secondary coils eonueet-_

| ed with the commutator O, of the said motor;

IO

but the current. is prevented from reaehmn‘
the relay R’, on account of being short cir-

cuited by the wheels and axle et e, conse-

quently the relay R’ is not energized, and the
lever 4’ of the said relayis released e.nd drawn.
away from contact with the stop. 2, by a re-
tractile Spl"ll’lﬂ' - The cireuit thloun'h the sig-

- nal-operating motor G of signal No 9 is thus

20
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‘train.
tween the commutator O and the rails to pre-

broken, the motor is not enelmzed, and sig-

nal ho 2 remains stationary. This. cond1-
tion of the said signal indicates thatthe block
Q° Q°is eeeup1ed by a train or a part of a
Enough resistance is introduced be-

vent the over-heating of the armature coils
when the track is oceup1ed by a train. Thisis
easily accomplished by using carbon brushes
on the commutator O. _
1s unoccupied, the signal No. 3 will be rotated
as just described for signal No. 1, indicating
to the train epproaehmﬂ' at e, thet the block

ahead is clear.

The overleppme‘ Syetem of bloek swna,lmnf
is illustrated in Fig. 7. - The track GlI‘CllltS
and insulation are exact]y the same as be-

fore described in reference to Fig. 8. The
current from the generator g ﬂows through

~ the wires 1, 3, motor N?, wires 4 and 2 baek to

40

the ﬂ'eneretor ¢. This causes. the armature
of the motor N?to revolve, inducing a cur-
rent in the secondary-coils of the motor con-

‘nected with the commutator eylinder O, and

- the said current flows through the wire 5,

435

‘rail Q, wire 6, relay R, wire 7 rail Q’, wire
8§, back to. the commutator O

gizes the relay R, causing the lever y to make

contact with the stop @, end close the circuit

through the.signalmperatin g motor G, so that

- the currentfrom the generator g flows through

5O

55

- Q Q' is clear.

wires 1,.9, stop =, lever y, wire 10, motor G,
wires 11 and 2 back to the generator g. This
energizes Lthe motor G, causing the upper set
of signal arms in signal. No. 1 .to revolve as
before described. The rotary motion of the
upper set of arms indicates to a train ap-
proaching that signal and moving. in the di-

rection indicated bV the arrow that the block
If the block Q2 Q3 were unoc-
cupied, the relay R" would be energized .in |

- the manner. before described, and a circuit

60

would be formed so that a Lmrent from 1;he'I

generator 9 WOllld flow through the wires 1,
18 stop 2’, lever y’, wire 30, ma,ﬂ'net Y, wires
31 and 2 back to the ﬂ‘enemt_or g; this ‘would

energize the magnet Y, causing the clutch S

to engage the clutch on the sheave V, which .

would cause the lower set of arms to be..ro-.
teted in the manner prewouely stated This

If the: block Q* Q8

This ener-

COﬁdition'of Si'gn'a,l No. 1 would indicate thet

both the blocks Q Q’ and Q? Q3 were elea.1, |

but as we suppose a train to be occupying a

block Q?® Q? at e, the relay R’ will not be en- .
ergized and the circuit thlou':rh the mae'net'

Y mll be broken between the contact o’ end
lever ', consequently the elutch S will be dis-
engaged from the sheave V, and the lower set

of arms of the signal No. 1 will remain sta- .

/0

75

tionary. This eondltlon of signal No. 1 in-

dicates that the block Q Q’ is clear and that
| the block "Q? Q* is occupied. The circuit

through the motor G of signal No 2 will eleo be
broken between the contacts x"and 7’

as be-
fore deserlbed and the motor G will not been-.

80

ergized eoneequently both the upper and lower

sets of arms of si ignal No. 2will remain station-

ary whether the macrnet Y’ isin circuit ornot.
This condition of ewna,l No. 2 indicates that -

the block Q2 Q3 m:anzlechetelyr aheadisoccupied. |

If the block Q! Q% be clear, the relay R? of
signal No. 3 will be energized as before de-
eerlbed and the lever yg will make contact
with the contact z% thereby closing two cir-

90'_.

cuits for the. current from the ﬂ'enerator g

one through the wires 1, 23; stop .cc3 lever /%,
wire 24 and motor G of swnal No. 3, the. wires. :
95
through the wires 1, 23 stop aﬂ lever 4% wire =~
32, magnet Y, wires 33 and 2 back’ to the
The current passing through the -

25 and 2, back to-the {renerator eud the other

O'eueretor
circuit ﬁret described energizes the motor G

of signal No. 3, and rotatee the upper set of
arms of the sald signal, and if the magnet Y2 .
be energized, it causes the lower set to be ro-
The current passing overthe sec- -

tated aleo

1CO

ond eircuit described energizesthe magnetY’, -

but has no effect on signal No. 2, sO Ionn' as

the motor G’ of that swnal is not running.
As the train indicated et e passes the insulat-

pair of -wheels that

ing pieces 7* 7%, the first

toueh the 1&115 Q* QP short circuits the relay
R? and breaks both-the circuits named above.

103

Iro'

‘This stops the motion of both sets of armson
‘signal No. 3, and disengages the cluteh on

signal No. 2. After the last pair of wheels

]eaves the rails Q°* Q? the current is restored

through the relay R’, and by means of the

relay, through the motor G of signal No. 2

and the magnet Y of signal No. 1 as before
‘described.

115 |

ThlS causes the upper set of arms

on swnal No. 2 to be rotated, and the cluteh .

on sw'nel No. 1 to be enba,fred causing -the

with the.upper set.

120
lower set of arms to rotate in eon;junctlon'
The relay R is provided-

with carbon contacts as they will not oxidize - .

nor fuse and stick together.

the arms and of rotation at right angles to

the track. In Figs.7 and 8 they are shown
parallel with the traek to facilitate showing -

‘T'hesignal oper a,tmcr
motor G. should be series WOI]Hd the ﬁeld :

them on the dre,wmfrs

The signals N
are intended to be pleeed with the plane of

125 '

130

magnet having about double the number of -

turns of wire usuelly put on a series-motor of -

the same size in 01de1 tlmt the speed. meybe .

slow.
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 yotation in the magnetic field of the trans-

To deseribe my method of distribution, I

will suppose the signals in use on a portion

of double track road ten mileslong. I would
locate the generating station containing the
generator ¢ and an engine for driving it as
near the middle of the portion of road to be

blocked as possible, in order to save wire.
The main wires 1 and 2 would be connected

" to the terminals of the dynamo and would

I0

20

extend each as far as the system of blocks
extends.
a dynamo having an electromotive force of
one hundred and ten to one hundred and
twenty-five volts and a No. 8 eopper wire
could be used for the main wires.* On the
east bound track the secondary coils of the

transformers N/, N?, &e., would be connected

to the rails at the east end of the sections or
blocks and the relays R, R/, R? &c., would
be connected to the west ends of the blocks.

- On the west bound track this order of course

would be reversed but it is only necessary.to
describe the operations on one track. 'The
primary coils and field coils of the rotary

transformers would be connected with the

main wires 1 and 2 at the nearest point to the

transformer. The motors G, G’, &e., would be

connected to the main wires1 and 2 through

" the contact points of the relays R, R/, &e.

30

- 35

- closed.

- tential at the terminals would be almost con- -

The transformers and signal motors would

be connected to the main wires 1 and 2 in
parallel, the same as incandesecent lamps.
The transformers would always bein circuit
and would run continuously but the signal
motors, G, would only be in eircuit when the
contacts of the corresponding relays were
The secondary coils of the trans-
formers consist of such a number of turns of
wire that an electromotive force of two or
three volts will be induced in them by their

former field magnets, and the wire in the

coils is of such a size that it will carry ten.or

fifteen ampeéres of current without overheat-
ing. Coils of this description would have a
very low resistance and the difference of po-

~ stant, that is, no matter how many paths are

" The object of this arrangement is to keep the

afforded -the current, each one would get as

much eurrent as though it were the only one.

current through the relay R as nearly con-

 stant as possible, so that when more paths

55

60

..65

are offered the current, as when the ground
is wet, the relay will still get as much cur-

rent as it would if the ground were dry.

This is not perfectly attained because if the
potential were absolutely constant, when the
secondary coils are short cireuited by a train
the resistance of which is almost nothing, the
current would be almost infinite and either
primary or secondary coils would be fused.
In order to prevent this just enough resist-
ance is introduced in circuit with the second-
ary coils to keep the current within the safe
limits of ten or fifteen amperes.

, T hirul " VITITAR S S B R R :
. ' - . 1

Fora line of this length I would use

- But the
object is much more nearly attained in my

I method of usin o transformers than by the old

method of using gravity batteries the current
from which on short eircuit will not exceed
one-fourthampeére and the amount eirculating
in the coils of the relay would not exceed one-
twentieth ampére while by my method I can
easily get one ampére through the relay R.
The current induced in the secondary coils

of the transformer flows through the railsand
at the other end of the

through the relay
block. This energizes the relay and causes
it to close the circuit through the signal mo-
tor G. The current which actuates the motor

75

80

G comes direct from the dynamo g through

the wires 1 and 2. |

Jam aware that I am using the common ro-
tary transformer and for that reason do not
think a more extended description and illus-

tration necessary, but I am using it for an

entirely new purpose, for the purpose of re-
moving the greatest difficulty that has here-
tofore been in the way of automatic block
signaling. Icounld not use a dynamo having

| an electro motive force of only two volts at

the generating station without using an enor-
mously large wire to carry it to the various
signals, but I can work the signals economi-
cally to a distance of five miles each way from
the generating station with an electro motive
force of one hundred and twenty-five volts
and a No. 8 wire as conductor.
hundred and fifty volts I could work twenty
miles each way with a No. 8 wire and the same
amount of loss due to resistance. The signal
motors, G, are wonund to sutt and are worked

| direct from this electro motive force. As the

loss due. to conduction between the rails in

the track circuit is proportional to the square

of the electro motive force used, it is advis-
able to make this as small as possible, two or
three volts issufficient to force current enough
through the rails to operate the relay at the
other end of the block. To obfain this elec-

tro motive force from the main source of sup-

ply, I use the one hundred and twenty-five
volts from the mains 1 and 2 to drive a small
rotary transformer as any motor would be
driven by an electric current. The secondary
coils of this rotary transformer are so con-
structed as to have induced in them an elec-
tro motive force of two or three volts. Thae
current obtained from the secondary coils is

oreater than that required to drive it in the

ratio that the electro motive force is less.

Having thus deseribed my invention, I

claim as new and desire to secure by Letters

| Patent—

1. In electrical signalingapparatus for rail-
ways, the ecombination of a dynamo driven

With two .

90

95

jgale

105 -

110

IT§

I20

125 .

by power, a seriesof electrically operatedand

electrically controlled semaphore signals, a

series of transformers,one at the exit of each
block for transforming the current derived

from the dynamo to one of low potential, a
-low potential circnit formed of the second-

ary winding of the transformer, the track rail,
and eit__her the:wheel_s and axles of the train

130
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or the relay at entrance of block, and electn-
cal connections, substantially as shown and
described.

2. In a block signal system for railways, :
the combination, Wlth a revoluble signal; of |

a source of llcrht yilelding two light beams
the said revoluble signal being aranﬂ'ed to

eclipse the light beams in a,lternatlon sub-

stantially as specified.
3. In a block signal system, the combina-

tion of a revoluble signal, an electric motor

connected with the swnal an auxiliary revo-
luble signal connected mechameally with the
motor—drwen signal, and electro-magnetical-
ly-operated clutech mechanism for connecting
and disconnecting the auxiliary signal, sub

- stantially as specified.

2C

4. In a'block signal, the eombmatmn of the
primary circuit the transformer and second-
ary circuit, the track circuit taking the cur-
rent from the secondary circuit of the motor-

transformer at one signal, therelay placed in-

| the track circuit at the preceding signal, the

| signal-operating motor controlled by the re-
lay, and the revolvingsignal operated by the
motor, substantially as specified.

5. The combination,in an overlapping sig-
nal, of the motor G, shaft D, arms C, C’/, C?
| C5, the shaft d, thie arms C, c c*y C°, sheaves_
V., W, chain X clutch S, lever T and the
mao'net Y, substantmlly as smmﬁed

6. In a block signal system, the combm&-
tlon with the revolving signal provided with
.110*1113 eclipsing arms, of the lamp K, the lenses
-L L/, and the reﬂectms M, M’, substantlally 35
as spemﬁed

7. In a block swna,] the eombm&tmn of the
| motor G, screw F, worm wheel E oil cham-

{ ber % shaft D, Splder B and arms C, C’, C?, C5,
’subsfantlally as shown and deserlbed
' JOHN D TAYLOR
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