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To all whom it may concern:

Be it known that I, LAURENCE A. Haw-
KINS, a citizen of the United States, residing

- at Schenectady, county of Schenectady,
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50 the following b

ducing the complication and cost of
~mechanism. On the other hand,

State of New York, have invented certain
new and useful Improvements in Block-Sig-
nal Systems, of which the following is a speci-
fication. | | :

My invention relates to automatic block-
signals; and its object is to provide a simple
and eflicient system for the control of what
are known as ‘‘three-position’ signals with-
out the necessity of employing any line-wires
connecting the signals of successive blocks.

My invention is particularly applicable to
systems employing signals operated by elec-
tric motors, though in many of its features
1t 18 not limited to signals of this type.

Where 1t is desired that the signals should

indicate the condition both of the block at
which they are posted and of the followin
block, two arrangements have been propose
heretofore. One of these arrangements con-
sists in the employment of two signals at the

entrance of each block, known, respectively,

as ‘‘home’” and ‘‘distance’ signals, the home
signal serving to indicate the presence of a
train in the block at which it 1s posted and

the distance signal the presence of a train in

the following block. The second arrange-
ment consists in the employment of a signal
arranged to assume three distinctive posi-
tions, known as ‘‘danger,”’ ‘‘caution,” and
““clear,”’ which indicate, respectively, that a

train is inthe block at which the signal is
posted,.that a train is in the following block,-

arid that g, train is in neither. This latter ar-

rangement has the advantage of eliminating

one gignal-arm at each block,and thereby re-

, the employ-
ment of separate home and distance signals
has had theadvantage of rendering it possible
by means of a simple arrangement to 5)

_ _ 0 awaay
with all line-wires between the signals at ad-

Jacent blocks. Thishasbeen accomplished by

controlling the distance signal through a polar-

1zed track-relay and a reversing-switch in the
erated by the home signal of
ock. Thisisreadily arranged,
since the distance signal and the home signal
of the following block always operate simul-
saneously.  Such an arrangement, however,

18 not so simple when three-position signals

the signal

’

d

are employed, since there is then only one
signal at the entrance of each block, which
performs the functions of both home and dis-
tance signals and whi:' must sometimes
move simultaneously witix the signal of the
following or of the preceding block and at
other times independently thereof. By my
invention it is possible to do away with these
Iine-wires and to operate three-position SIg-
nals by means of a polarized relay with as
simple arrangement and as efliciently as
though independent home and distance slg-
nals were employed. ' N

In one aspect my invention consists in the
combination of a three-position signal and
the operating mechanism therefor, of a switch
actuated by the signal mechanism, two re-
lays, one polarized and one non-polarized,

' controlling jointly with said switch the cir-

cuits for the operating mechanism for the S1Q-
nal, and' a reversing-switch controlling the

| connections from the source of current for

the preceding block to the track-circuit of
that block and arranged to be operated while
the signal is moved from danger to caution
position. _ .
More specifically stated, my invention in

this aspect consists inthe above combination, |
the relays having their contacts so arranged

that when both relays are deénergized the
circuit of the operating mechanism is open.
When the non-polar
the circuit of the operating mechanism is
closed if the signal is in danger or between
danger and caution positions, and when the
polarizedrelay is energized the circuit isclosed
when the signal is at caution or between cgu-
tion and clear positions. '

In the control of three-position signals it
has been customary heretofore to provide a
switch controlled by the signal mechanism fo
break the circuit of the operating mechanism
when the signal reaches its desired position
and to energize a lock magnet or magnets for
holding the signal in position. My invention
further consists in the combination of such
8 switch operated by the signal mechanism

and a lock-magnet of a polarized and a non-

olarized relay controlling the circuit of said

locking - magnet in conjunction with said
| switch, the contacts of the relays being so ar-

ranged that when both relays are deénergized
the Jock-circuit is open regardless of the pogi-
tion of the switch.  When the non-polarized
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 relay is energized-and. the polarized relay is
- deénergized, the circuit of the lock-magnetis
- closed whenthe signal is at caution position,

‘and when both relay .
~cuit of the lock-magnet is-closed when the

Ta.ys are energized the cir-

. signal 1s at clear position. Other features of -

Lo

- reference to. the accompanying drawings, in-|
- which— oo e T e
. Figure 1 shows a front elevation of a three-

“posttion signal adapted: for use in—a system-|.

- my invention-will appear from the following |
. specification ‘and ‘will be. more specifically | . TO M7 Al Lo 7 | |
N T-will be seen that -with the switch member.L:

“pointed out in the appended claims. -

- y *

My invention will best be _undexj_st_b(id" by |

arranged in-accordance with my- invention.
Kig. 2 shows a side elevation of thé. actuating

-~ mechanism therefor, - Figs.. 3, 4, and .5 are

- detailed views showing the main signal-actu- |

- ated switch and the reversing-switch in the

20

positions they occupy for danger, caution,

- -and clear positiens of the signal mechanism;
and Fig. 6 is a diagram showing the circuit
- connections arranged in accordance with my

25

- system.
- Although I | hall he
in describe a three-position signal adapted

have i_lliuStfatéd{,:aﬁd sha]l -hefe} '

- for use in a system arranged in accordance.
~with' my invention, it will be understood that -

~ my invention is in no way limited to.this spe- |

30 4L .
- with other forms-of three-position -signals

cific type of -signal, but may be employed

well known in the art.

~ In Eigs. 1 and 2, A represents an electric

. mounted on the mam driving-shaft D. The

motor connected thrm'lg 14,

J ed th : .nged-reduﬁing'
train of gears to the gear a, wl |

ch is loosely

~gear ¢ carries the armature ¢ of an ‘electro-

~ is deénergized motor A and drive-shaft'D are |

45

50

magnetic cluteh C, which is fast to the drive-

shaft D.  When clutch C is energized, the |

- 40 motor A drives the drive-shaft D through the

speed-reducing gears, but-when the clutch C

free to rotate independently of -each other.

On drive-shaft D is a disk E; which carries a
stud f, on which is pivotally mounted one end
of the connecting-rod F, the upper end of
which is connected to the spectacle-casting G,
which carries and acts as a counterweight for

the semaphore-blade H. - The casting Gt is of |

sufficient weight so that when the drive-shaft
D is free to revolve the casting G will move-
the signal-arm H into the danger position, as

- shown in Fig. 1, The positions of the signal-

55
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arm and casting. for caution and clear posi-
tions are indicated in dotted hines. - -
The disk E 1s provided with two notches ¢

and ¢/, as-'shown in Fig. 1. These notches

are adapted to be engaged by the pivoted
lever I when the signal is in caution and-
clear positions, respectively. The- lever I
is held out of engagement with the disk E
by-tension-spring J and 'is drawn into en-

agement.- with ‘the disk by the ma%‘net |
X clear

. When the signal is' at caution or

Lo 82818 -

|

-

- and m?; while contact n bridges contacts n’
and n% - In-cledrposition, as

‘bridges contacts n* and n®. -~ Also rigidly se-

switch'S. = It will be seen from Figs: 3; 4, and

— .
a

~and P is for the purpose.of making switch S

. Referring now to Fig.- 6, the connections

—

e going in the direction indicated

for.the
block. -

‘battery. . K- represents the ‘lbcking

for locking the signal. at ‘clear and caution

65 position and the 1Qck~magnet ‘K‘is énergized, | ,IﬂOtOI'{-.Gl_I'-Guitf.indlu'des not only the switch L,

-caution position, as shown in Fig. 4, contact.
m has left-contact m’-and bridges contacts m® .

positions, as heretofore explained. The cir-
cuit of the motor and . clutch is shown in
heavy liies and the circuit of the lock-mag-
net in li_ght lines. It will be geen- that the .

. the signal is loeked in position, and when : '

magnet: K 1s' deénergized - the signal is're-

Jeased. - .The driving-shaft D also-carries the - -
witch member L, which is clearly shown in- - -
Higs. 3, 4, and 5. This switch member L 5o.-
carries two movable contacts m and n, which -
are adapted to engage the stationary con- . -
tacts m’ to m? and n’ to n®, respectively. It

2! H

.in the ‘position-which it occupies when the 75
signal 1s at danger position, as shown in-Fiig, ER
3, contact m bridges contacts m and m?% In=

8o

| 7. - Tn.clear position, as shown in Fig. 5, -

cured, to the drive-shaft D.is the arm:O; to-.
‘which -is seedred one.end of the tension- 83
spring- o. - The other end: of the tension- "
spring. o is-secured to an arm P, which 1s
loosely mounted on shaft D and the outer end
‘of which engages and operates the reversing- -~

ERE ]

9. , L _ . 90
5that as the signal moves from dangerto cau-
tion position arm P and switch'S will not be
moved until the movement of arm O hascar- .
ried tension-spring o past the center of drive- -
shaft D. -.Switeh S will then bé quickly shift- g5 -
‘ed to 1ts opposite position, asshownin Fig. 4.
i The spring connection betweéen the arms O -

act as a snap-switch, . No movement of .
switch S is produced by the movement of the -
signal from. “caution”. to “clear,”. but the
switch snaps from one position ‘to the gther’
“caution’’ or from “caution’ to ‘“danger.”. - .
. LI . | ‘ NS 105
-and operation of the system will be explained. -~ =~
R, R* and R*® represent the rails of three -
blocks, which will be hereinafter called the
““first,” “‘second,” and ‘“‘third”’_ blocks, re-
spectively.. The third block is shown-occu-
Eield by a train or car which is SUEPOS-ed.tG B
' v-the ar- " -

100

I10.

row. The signal H of the third block is-con-- .
sequently at danger position; and.the signals
of the second and first blocks are at ‘‘cau-
tion” and “clear,”’ respectively. The sev-' -
‘eral portions of. the.operating méchanisms
SlEIials. are lettered the same for each
- represents the motor, and .C the -
clutch-coil, heretofore described, and L the
-main switch actuated by the signal mechan-. -
‘1sm.. ~ B represents a suitable source: of eur-
| rent for motor A and clutch-coil C, suchasa "

5

120"

-magnet :

125

130



10

825,318

but also contacts controlled by two track-re-
lays T and T?. The relay T is a non-polar-
ized relay, while the relay TP is polarized.

Both relays are connected in Eara lel to one

end of the track-circuit of the block, while to
the other end of the block is connected a suit-

able source of current, such as a battery b,

through .a reversing-switch S, actuated b)?
the signal of the following block.

The operation is as follows: When the

train leaves the third block, the non-polar-

1zed relay T of the third block will be ener-
gized; but the polarized relay TP will not be

- energized, since the signal of the following
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block will have gone to “‘danger’” and the re-
versing-switch controlled by that signal will
have assumed the same

the position for sending a current from the
battery b through the block in such a direc-
tion that the poTarized relay 1s not energized.
The energizing of the non-polarized 1‘eTa,y T
closes the motor-circuit as follows: from the

left-hand end of battery B through the up-
per armature controlled by relay T, through

contact m/, contact m, contact m? clutcﬁl-

coil C, motor A, to the right-hand end of bat-

tery B. 'The motor and clutch are thus both
energized and the motor will begin to drive

the signal from danger to caution position.
When caution position is reached, contact m

will leave contact m’ and contact n will en-
gage contact m’, as shown in Fig. 4. The
motor-circuit is thereby broken, while a cir-
cuit 18 closed through lock-magnet K, as fol-
lows: from the left-hand end of battery B
through the armature of relay T®, through
the lower armature of relay T, contact n’,
contact n, contact n?, lock-magnet K, right-
hand terminal of battery B. The signzﬁ of
block 3 will thus be locked in caution posi-

tion. When or before thisposision isreached,

the reversing-switch S will have snapped
over to 1ts opposite position in the manner
herctofore explained. The position and
connections of all parts of the operating
mechanisim of block 3 will then be the same
as 18 ‘shown for block 2. Meanwhile the
shifting of the reversing-switch S of block 3
has produced the following changes at block

- 2: The reversal of the connections of bat-

55
6o

l‘i's

sition.

tery b to the track-circuit of block 2 has en-
crgized the polarized relay TP of block 2 ,
with the following results: The circuit of
lock-magnet K is broken by the armature of
relay TP leaving its back contact and the
motor-circuits closed from the left-hand ter-
minal of battery B through the armature of
TP, coht-act_mg, contact m, contact m?, clutch-
coillC, motor A, to right-hand terminal of bat-
tery B. 'The motor consequently begins to
drive the signal H from caution to clear po-

tact m leaves contact m? thereby
the motor-circuit, while contact n

position as the re-
versing-switch S in the third block, which is

‘made without departing from. t

‘When clear position is reached, con- |
breaking
engages | both to current-flow and

~contact n' and closes a circuit as follows:

from left-hand terminal of battery B through
the armature of relay T®, contact n®, contact

n, contact n? locking—maﬁnet K, to right-

hand terminal of battery The positions
and connections of the several parts are thus
the same as is illustrated in
block 1. When the train passes out of the
block beyond block 3, the signal at block 3
will also be driven from ‘‘caution’ to ‘“clear’’
in the manner that has just been explained.
All three signals will then be at clear posi-

tion and will remain so until another train
When this occurs, both re-

enters block 1.
lays T and T® will be deénergized and the cir-
cuit of lock-magnet K will be opened by the
armature of relay TP. The signal will con-
sequently be allowed to go to danger posi-
tion, driven by the weight of the spectacle-

casting.

Although I have shown. two separate re-
1zed, it is evident that a single relay of the
type disclosed in my former application, Se-
rial No. 217,212 filed by me ?ﬁ'ﬂy 19, 1904,
may take the place of these two relays.
ther forms of three-position signals may
be substituted for that illustrate%
seribed and various other changes :
ﬁe spirit of
my invention. -

“hat I claim as new, and desire to secure

by Letters Patent of the United States, is—

1. In a block - signal - systeni, a counter-
welghted three - £OS1t10n signal, operating

mechanism  for
“danger’’ to ““ caution’’ and “clear,’’ a switch
operated by said driving mechanism, means
connected to the track - circuit and respon-
sive both to current-flow and to reversal in
sald circuit and conjointly with said switch
controlling said operating mechanism, and
switch-contacts operated . by said signal-op-
erating mechanism and controlling the direc-
tion of current-flow in the preceding block.

-~ 2. In a block-signal system, a counter-
welghted three-position signal, operating
mechanism for driving said signal from
“danger”’ to “caution” and “clear,” a switch
operated by said driving mechanism, means
connected to the track - circuit and respon-
sive both to current-flow and to reversal in
sald circuit and conjointly with said switch

the figure for

lays, onepolarized and the other non-polar-

and’ de-
may be

riving said signal from

70

75

80

QO

95 -

100
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110

115

controlling said operating mechanism, and

switch-contacts operated by said mechan-
1sm and arranged to reverse the direction of
current-flow in the preceding block while said
signal ismoving from ““danger’’ to*‘ caution.”

3. In a block-signal system, a counter-
weighted three - position  signal, operating
mechamsm for driving

connected Yo the track-circuit and responsive
to reversal in said

120

125
_ _ sald ' signal from -
“danger” to “ caution” and “clear,” a switch
operated by said driving mechanism, means

130
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ﬁclrcult end een]emtly Vith: said switch con- |
trolling said ‘operating ‘mechanism, and a
snap-switch operated by said mechemsm and
~-arranged tv reverse the: direction of current--
Aflow in:the preceding block while said signal

1s MOVIng from ‘“‘danger’’ to “ecaution.”
4. In a block-signal system,. a cournter-

weél hted three - position 31g11al operating

-mechanism for driving said
" o ““danger”’ to “caution” and ‘“clear,”
" operated by
-treek-rele.ys one polerlzed and one non-po-
Jarized, ‘conjointly with said switch-contrel-:{
" -ling said operating mechanism, and switch-'|"
| 1"5.'.:conteets operated by said- mechemsm and
-controllmg the dlreetlen of eurrent 111 ‘the:
'j ,‘precedmg block.
ro5.In a Dblock- mgnel system a ceunter-.'~

ee,ld driving meehe,msm

" weighted three - position Slgnel eperatmg__
20 mec%mmsm for drmng said sugnel from:. |,
- ““danger’’ to “caution’’ and “clear,’ ' g switch |
drlwng mechamsm two |

track-relays, one polarized: and one non—po--"--':eontrel'hng means regardless’of direction and .

operated by said-

gnel from |
a‘switch
two |

| fion”?
:_;means for loekmg said signal at ‘““eattion”’

|.and “¢ cleer two.sets of contacts, controlhncr
means, for said contacts connected in the
‘track-circuit and adapted to close oné set of

in when the signalis at ‘‘ caution,’

‘,beth sete out. of circuit when the signal is at
.and contacts controlled by said sig-

‘nal and adapted to reverse the direction of
‘current-flow in the preceding block.

‘weighted. three
dnwng S&ld signal from “danger” to ‘“cau-

cloee one-set ef cent&ete upon e, flow: of CUT=

‘rent. through said controlling means regard-
less of direction-and to close the other set .
_upon a flow of current in one direction only, a
switch operated by said signal and adapted
*|'to-connect- one set of contacts in the motor-.
-circuit when the signal is at /' danger,”

70

to cut

sa.ld set, out of circuit end to cut the other set

‘clear,”’

10..In a bloek—-elgnel system; a eeunter-
osition 31g11el means for

o elea,r

and: electmcallyﬁeen%relled

contacts upon a flow of current through said

’and to cut.

75

5

.. larized, conj omtly with said.switch control- | to close the other set upon a flow of eurrentin

_ ',Hls moving from denger” to “caution.”

25 ling’ said operating mechanism, and s snap-.

= switch operated by said meehamsm and.ar.|;
‘ranged. to reverse the- direction ‘of eurrent-|.
flow 1n, the precedmg block while said elgnal {.andia reversmg—-ewnch epereted by said sig-

“nal and included. i An. the track-—clreult of the- y
95

‘6. In a bloek-31gnel system, & three-posr-*

tlen sugnel driving means therefer "8 -TeVers-
ing-switch included in the track-circuit of the

_preceding block, and: operative connections |-
E | tion”’ “and  “clear,’ eleetmcal}y-controlled R

_:between said mgnal and. said switch whereby

3 5 said switch is shifted from one-. peeltlon to the -
".-other while sa,ld signal is being moved from |
‘caution’’ and 1s mot ‘shifted -

tlon signal, drwmg means therefor and a’

~‘danger’’ to
}_.when seld 51gnel 1s. moved from * ceutlon” to

cleer |
7. In a block—31gnel syetem 8, th_ree-pom—

switch’ mechemcelly connected to said signal
* for reversing the flow of current in the track-
‘circuit -of the preceding block while said sig-

‘4"5,'-11&1 is. bemg moved from “denger” to “cau- |
N tlon

-8, Tn' a,. bloek elgnel system a counter-

Welghted three - position signal,an. ‘electric

- ‘motor for driving said signal, two sets of con-,
‘g0 ‘tacts, ‘controlling means for said -contacts
.-connected in the track-circuit-and adapted
to close one set of contacts upon a flow of cur-
rent through said contrel]mg means regard-’
 less of dlrectmn and to: close the -other set
55 upon a flow of current in one direction only,
_a switch operated by said signal and-gdapted -
to connect elther set of contacts in the' mator-
eircuit, and contacts.controlled by said'signel
and. edapted to reverse the direction of cur- |
“rent-flow in the preceding block.
9. In a block-signal system, a. counter—f‘ |
fwelghted three - pomtwn signal, an eleetme 1

“miotor for drwmg seaid signal, two sets of con--

,'-_6'-5'

tacts, controlling means. for said’ contacts

68 eonnected 1N the track—clrcw.t and adapted to |

I

n'-—lnﬁ.

| when said signal is at ‘“ clear,”

-signal is at “‘caution,”’
lay being arranged when energized to brea,k

one direction only, a switch operated by said
:signal arranged to-cut either of said sets of

O |

contacts into circuit with said leckmg means,

precedmg block.
11.-In a bleck-elgnel system a counter-

welghted three - posittion signal, means for -

driving said signal from “de,nger” to ““ cau-

‘meats for locking ‘the- signal at ‘“caution”
and ‘“clear;”’ a sw1teh controlled by said sig-
-nal and comprising contacts-included in the
| circuit of said lecking means, two track-re- =
“'lays, -one polgrized and one non-pelar1zed L
said non-polarized relsy being arranged
| ' when énergized. tor close: the circuit of said
locking means through said switch when said -
-and the polarized re- .

said circuit when said signal 1s at *‘ caution”

160

95

110

and to close said circuit through sald switch =

ing-switch included in the tI‘&Ck—-GlI'CUIt of the

| preceding block and arranged to be shifted.

by, said signal while said 31gnal is mnvmg
from ‘‘danger’’ to.‘“caution” position.

‘and a revers-

I15. "

12..In a block—swna,l system, a counter- -

“weighted three—posmen signal, means for
' drjwng said mgnel frem ‘““danger” to “‘cau-

tion’’

and ‘‘clear,”’ eleetrlcally-centrelled

“means for lockmﬂ' said signal at ‘‘caution”.

| and““clear,”
' nal and having

“the other rela,y out of the circuit of said lock-
Lage

contacts included in the cir-
cuit of said locking means, and two track-re-

| lays, one polarized and one . nen—]i»olenzed
"cen]mntly with said switeh contro

ling said

locking means, said polarized relay being ar-
ranged when energmed to cut the contacts of

Ing means.

120 .

a swrteh controlled. by said 81g- |

I2%
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18. In a block-signal system, a counter- |
weighted three- position signal, means for '

driving said signal from “danger”’ to ‘‘cau-
tion” and to ‘““clear,” electrically-controlled

nteans for locking said signal at “caution’ |

and “‘clear,” a switch controlled by said sig-
nal and having contacts included in the cir-
cuit of said locking means, and two track-re-
lays, one polarized and one non-polarized,
conjontly with said switch controIl)ling said
locking nieans, said polarized relay being ar-
ranged when energized to cut the contacts of
the other relay out of the circuit of said lock-
ing means, and said switch being arranged to
cut said contacts out of said circuit when
said signal isin “ danger”” position. |

14. In a block-signal system, a counter-
weighted three- position signal, an electric
motor for driving said signal, two sets of con-
tacts, controlling means for said contacts
connected in the track-circuit and adapted to
close one set of contacts upon a flow of cur-

rent through said controlling means regard-

iess of direction and to close the other set:

upon a flow of current in one direction only,
a switch operated by said signal and adapted
to connect one set of contacts in the motor-

circuit when the signal is at ‘“ danger,” to cut

said set out of circuit and to cut the other set -
1n when the signal is at ““caution,” and to cut

bath sets out of circuit when the signal is at
‘“clear,” and means for automatically revers-
ing the direction of current-flow in the pre-
ceding block when said signal is moved from
‘““danger’’ to ‘‘caution.” , .

15. In a block-signal system, a counter-
weighted three-position signal, an electric

|

circuit and conj ointlf*

>

motor for driving said signal from ‘‘ danger’’
to “caution” and “clear,” a clutch-magnet
for clutching said signal to said motor, elec-
trically-controlled locking means for locking
sald signalat ‘“ caution” and ‘‘ clear,” a switch
olll)era,ted by said signal, means connected to
the track-circuit and responsive both to cur-
rent-flow and to reversal of current in said

trolling said motor, clutch-magnet, and lock-
ing means, and means for automatically re-
versing the direction of current-flow in the
preceding block when said signal moves from
‘““danger”’ to ‘“ caution.” '
16.-In a block-signal sivstem, a counter-
weighted three - position . si
motor for driving said s; gnaT from ‘“danger”’
to ““caution” and ‘“clear,” a clutch-magnet
adapted to clutch said signal to said motor,
electrically-controlled locking means forlock-
ng said signal at ““caution’ and at ‘““clear,”
a switch operated bysaid driving mechanism,
two track-relays, one polarized and one non-
polarized, conjointly with -said switch con-
trolling said motor, clutch-magnet, and lock-
ing means, and means for automatically re-
versing the current in the preceding block
when the non-polarized track-relay is ener-
g‘ized to shift said signal from ‘‘danger’’ to

““ecaution.” |
In witness whereof I have hereunto set my

hand this 24th day of January, 1905.
LAURENCE A. HAWKINS.

Witnesses:
Bengjamin B. Huwg,
HELEN ORFORD.

cnal, an electric
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with said switch con-
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