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signal’ when 1tS 1
train entering a certain block or section.
sometimes occurs that the armature refuses to
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To cr,ZZ zu]wm it 7?@&?/ COTLCET TV

Be it known that 1, Joux MILLAR, a subgjec,t
of the King of Grrea,t Britain-and Ireland and

a resident ot Kearney, county of Hudson, and
State of New Jersey, have invented certam

new and useful Improvements in Signaling,
of which the following is a specification.

My invention relatee generally to signaling,
and has more partmularly reterence to electl 10 ._

semaphores. - -
Electric sema phores at the pr esent time cu*e

usually operated by a motor-to move the sig-
nal-arm from the danger or stop position
to the clear pos1t1on or 1f 1t be a three—po--
sition qwnalto "caution”and then to *‘ clear.”.
- When 1n either pomtmn, the signal is con-

trolled by a slot.in the form of an electro-

'\ magnet adapted to be energized and deén-

ergized by the movement of trains over the
tmckq controlling an armature operating a

‘suitable locking and releasing devu,e "The re-
- furn movement, ot the signal-arm to *

‘danger?”

is effected by gravity, the slof releasmﬂ the

magnet is deenermzed by a
It

move awey from the electromwnet when the
latter is deénergized, so that the signal 1s not
free to drop by oravity.

frost or it may be due ‘to the magnetization
of the armature.
character arises, the sig gnaliseflfectually locked

1n the clear or.ea,ution position and cannot re-

turn to the danger position. - The seriousness
of such a state 01‘ affairs will be readily un-
derstood, and the.chief object of my invention

1S to produce a device whereby when this im-
proper. adhesion takes place the armature will
be automatically forced away from the mag-
- net and the semaphore restored to

denwer”
by the motor, and whereby also the appa,mtus
will be put in perfect working. order again.

- The electric semaphore, as just descrlbed '-

serve's to illustrate the _O'bje,ctions which, can

be raised against all semaphores in use at the

present time, whether théy be all electric, elec-
tropneumatic, or all pneumatic. In other

words, there. 1s ‘mo semaphore-signal at the -
50 present tlme whmh wﬂl be restored to

"“dan-

|

| ger” by means of a motor, whether Such mo-
tor' be in the form of .an electl 1c motor or an

This adhesmn of
the armature to the mawnet may be caused by -

When a condition of this

the mao*net

slot.

air-pressure device. As has been stated. the
chief object of my mventlon 1S to overcome

| this objection.
~ Other objects WIH appear as the Speclﬁm- '-

tlon proceeds.
I shall describe a eema,phore tocrether with

ed;junctwe and auxiliary devices reletmﬂ‘ to

the same, embodying my invention, and after-

“ward point out thenovel featuresintheclaims..

In my signal the slot-magnet is mounted on

engagement with the rack on the rod at all
times, so that an unbroken connectlon 1s main-
tained. The said pinion carries an arm or

extension provided with a locking and re-

leasing device controlled by the armature of
This locking and releasing de-
vice,

forms what I shall term a
Adjacent to the slot-magnet and the rack of

_the signal-rod there is loueted a driving-gear

havmd' a pin or other means for engaging Wlth

1904.

55

6o

‘a pinlon or gear segment which engages with
a rack on the signal-rod. This pinion 1is in

05

oa‘ether with the electlomacrnet and
other means hereinafter more tully deser ibed,
““double-lock slot.”

75

an escapement-lock on the mechanical mem-

ber of the slot. This driving-gear is placed
eccentric with relation to the pinion of the
The motor is started up at the proper
time by the passage of a train over the tracks

8o

from one block to another, thereby rotating

the driving-gear. Slmultzmeously with this

the slot-magnet is energized.” The rotation

of the drwmg -gear causes the pin carried by
the same to contact with a primary locking

device on the mechanical membe1 of the slot |

which moves the armature into contact with
the slot-magnet and
ment-lock of the slot into its locked position.
The adhesion of the armature to the magnet

prevents the primary locking ‘device of the
mechanical member from moving back, :
thus keeps the escapement-lock, controlled Dy

‘same, 1n 1ts loeked position, so that when the
pln of the driving-gear reaches

the said es-
capement-lock of the slot 1t will carry the lat-
ter with it as it rotates, thereby rotating the
pinion meshing with the rack on the Swml

rod, and thus drwe the signal to the clea,r

also moves the escape- -

Q0

and

95

LOO.



10

20

30

35

40

55

&

position. If the slot-magnet isnot energized,
the pin on the driving-gear will escape past
the escapement-lock on the slot and the
signal will remain in the danger position.
Owing to the eccentricity of the driving-gear
with relation to the slot-pinion the pin on the
sald gear escapes by the escapement-lock of
and releases itself tfrom the mechanical mem-
ber of the slot at a certain point, while the
said mechanical member engages with retain-
Ing means for maintaining it in the position
to which 1t has been carried. The movement
of the signal-rod cuts off the motor, stopping
1ts rotation. A train entering the block con-
trolling the signal will debnerome the slot-
magnet, and the mechanical member of the
slot will free itself from the retaining means,
whereby the signal will be at liber ty to drop
by gravity, and thus to return to = danger.’
The signal-rod is provided with two oppoged
racks, one of which has already been noted
as engaging with the slot-pinion. The other
of these two opposed racks engages with a
restoring-pinion carrying a restoring - arm.
When a train enters the block and deéner-
gizes the slot- ma@net causing the signal to
be free to return to * "danger y by eravity, 1t
also puts the motor 1n circuit.
returns to ‘" danger,” the movement of same
will cut the motor out of circuit again, thus
preventing it from starting up; but if the ar-
mature should fail to leave the slot- magnet
when the latter is deénergized, and Lherebv
prevent the signal from bemg fy ee to drop by
gravity, the motor will start up and the pin or
other engaging means on the driving-gear will
come in contact with the restoring-arm, car-
rying the same with it and causing the restor-
ing-pinion, which engages with the other of
the two opposed racks on the signal-rod, to
move the latter down. The movement of the
signal-rod will cause the first of the opposed
racks to turn the slot-pinion, thus forcing the
armature away from the magnet, so as to re-
lease the mechanical membel of the slot from
the retalning means am:t n th‘lt way to re-
store the Slgml -arm to ' danger” and also to
restore the slot to its proper position and the
parts to their normal working condition. As
soon as the parts are restored the motor is cut
out of circuit by the action of the signal-rod,
thus stopping the said motor. Themovement
Of the drwmg -gear to carry the signal from
“danger” to “"clear” is equal to halt & revo-
lution of the same. When a three-position
signal 1s used, there will be two retaining
means for the mechanical member of the slot,

~the first for the caution position and the sec-

6a

05

stop.

ond for the clear position. In that case the
driving-gear willhavetwo pins, one of which
1s nearer 1ts center than the other and will
carry the slot a distance of a quarter of a rev-
olution, when the first pin will escape past the
escapement-lock of the slot and the motor-
When the motor 1s started up again by

1f the signal

the slot another qu

view on the line z z

- ——1 =T

13,04

| the action of the train in the suceceeding block,

the second pin of the driving-gear m,l carry

arter of a revolution and
then escape, leavine the signal in the clear
position. ‘Thereturn movementto ™ danger”
1s then effected either by gravity or by the
restoring device, as previously explained.
When a two-arm signal 1s used, another slot
and restoring mechanism is provided on the
other side of the driving-gear, which latter is
made to serve for both signal-arms. Only
one pin on the driving-gear on each side will
then be used. In this case, however, the re-
storing-arm 1s provided with a magnet and a
spring to move it into and out of the path of
the pin carried by the driving-gcar at the
proper time, as otherwise the rotation of the
gear to operate one signal-arm would mter-
fere with the other signal-arm. The mechan-
1cal member of the slot 1s constructed in the
same way as 1n connection with the one-arm
signal, as the slot will not be carried around
with the pi on the gear unless locked by the
action of the slot-magnet.

Other featuresof construction and improved
combinations and arrangement of parts will
be more fully deseribed in the detatled deserip-
tion which follows.

In the present application I intend to cover
my 1nvention broadly and to cover more spe-
cifically the construction of the one-arm three-
position signal. The specific claims for the
one-arm two-position signals and the combi-
nation of two one-arm signals are contained
In a sister application filed on the 22d day of
October, 1902, Serial No. 128,275
- Inthedrawings I have embodied my inven-
tion 1n a suitable form:; buw
course be made within the scope of the claims.

In the said drawings, Figure 1 1s a gencral
view of a signal embodying my invention.
Fig. 2 1s an enlarged detail view of the driv-
ing-gear, slot, connection tor the signal-rod,
and supplementary devices, showing the parts
in the position occupled by them when the
motor 1s about to drive the signal from * dan-
oer” to “caution.” Fig. 2" Is a sectional
of 1. 8. Ifig. 3 1s a
view similar to Fie. 2 and shows the dispo-
sition of the parts when the signal 1s 1 the
caution position. KFig. 4 1s a view similar
to Figs. 2 and 3 and %hows the parts as they
appear when the signal 1s 1n the clear po-
sition.  FKig. 5 1s a view showing the mechan-
ical member of the slot in the act of releasing
itself from the retaining means and as it is
about to return to “~“danger.” i, Gisa top
view of Fig. 2, the driving-gear IJ{“‘iI]U‘ shown

In sectlion. FKig. 7 1s a qulo view of Tig. ©
looking in the dnection of the Arrow. 1% o,

8 1s a bectlon.ml view on the line » « of Fig. 2.
Fie. 9 1s a view of the mechanteal member of
the slot, viewed from the opposite side fron
that shown in Fig. 2. Fig. 10 1s a diagram-

matic view showing the signals in three hloclks

b changes may of
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and the wiring: and clircuits used 111 connec—-‘

tion with my invention.

Similar letters of refereme mdlcate corre-

~ sponding parts in the different views.

IO

- used in connection with other suitable mech—'

anism arranged -and constructed to operatein |
~conjunction therewith.

- 20

25

said reqtormﬂ‘ dewce as I have made several

other specific improvements in different parts
of the mechanism which are capable of being

fold object in- -view-—namely, to obtain a slot
capable of being used in connection with a re-

storing device a,nd to obtain a slot of the char-

acter Wthh I have indicated by the term of
“*double-lock slot,” in which the slot mech-

~‘anism proper or the mechanism by means of
~“which the motion of the driving-gear can be

- Imparted to the mechanism for operating the

39

semaphore is controlled by the slot-magnet

. and armature by a connection extendmcr trom

35

40

45

- the coupling #°.

a bias to the danger - ‘position.:

the armature to the slot proper. -
A 1s a motor having a non- revermble arma—r

ture and provided mth the armature-shaft o'.

Findicates a signal-rod to which the motion
of this motor is imparted at the proper times

through the instrumentality of suitable means,
as the driving-gear C and the slot B. The
signal-rod carries a semaphore of the usual
construction, counterweighted so-as to have

ing-gear C will pretembly be 1n the form of
a worm-gear, receiving its motion from the

worm B, mounted on the shaﬂ; 6', which is-

coupled to the armature-shaft ¢ by means of

- form o‘r a bushmo* ¢’ of the framework d'.

50

55

50

65

which rises on both sides of the said dian‘-'_
gear from the base D.  In the present form

the semaphore will conveniently be Operated_

through one of two.opposed racks #’ and VA

whose faces turn away from each other, at-

tached to the signal-rod F. To correspond

with - thlS constructlon a pinion or gear seg- |

ment ¢ is provided.. l‘he slot mechamsm s

a whole is. mdlcated by the reference-letter E

a,nd 1S convementl v carried-by the said pinion

e, Wthh carries a rigidly-fixed arm and ex-
tension e : promded at 1ts upper end with the

cross-piece ¢, which forms a support for
mounting the different parts of the slot.

The slot proper- comprises an escapement-
lock ¢, mounted .on the

In the specific description which follows I-
have described a complete signaling appa-
ratus, }l’lcludlnﬁ‘ a restoring dewce and suit-
able wiring for operating the different parts
of the mechamsm While the main object of
this invention is to prevent the sticking of
the armature to the magnet, I do not W1sh to
be understood as llmltlne" myself to a con-
struction including- as an essential part the

This is especially
true of the slot mechanism and adjacent parts.
This slot has been constructed with a two- |

) G'E"El'['

The driv-

| remains energized.

_ Suitable means for sup-.
porting the drwmw-o'ear C is provided in the

yieldingly only by the spring M,

turning upon the pivot &%
-ta,mmcr lock from the retmnm@ means or
‘notched standard (', thereby. per mitting the
rack 7 to-drive the pinion’ e, carrying the -

To effect.
pivot ¢ of ‘the CrOSS-

plece ¢ and normally held yieldingly by means

of the clock-spring ¢
1Sm or means tor Operatlno' the signal-rod,
vide two pins ¢ and ¢, one of which 1s lo-

cated nearer the center of f the sa,ld.crear than
the .other and attach a projection ¢ on the

The pinion ¢ is

is the slot- macr'net conveniently mounted - 011
the pinion ¢ and controlling the armature ¢ s

‘mounted loosely on-one side of the pin ¢

The escapement lock 1s further provided with
a notch ¢", with which engages the dog ¢"“,

move independently of the armature
dog has the effect when the magnet is ener-

-crued of holding the escapement- lock rigidly
by engagingin the notch ¢! ofthela,tter so that -
when the gear C turns and the pin c engages

S

. To transfer the mo-
tion of the driving-gear to suitable mechan-

such as the Dinion ¢ and the rack /', T pro- -

| said escapement-lock, with which the smd' -
‘pins are adapted to engage.
“mounted eccentric with relamon to the gear C
for reasons which will hereinafter appear. ¢

75

8o -

‘also loosely mounted on the pin ¢, So as to -

This

with the projection ¢ the pinion ¢ w111 re--

1 celve the motion of the said gear, thereby
| operating the signal-rod. To prevent undue
movement of the escapement—lock the latter
1S plowded with a stop e

pln e on the extension c

90'.

engaging _Wlth the

o 1s a retaining-lock in the form of a mem-

ber & mounted on the pivot ¢” of the escape-
ment-—look ¢ and carr Vll]O‘ the Vleldmcr pro-
jection ¢ by the spring-¢®

(> is a notched

95

standard with which the sald retaining-lock

| will engage when the pinion ¢ has been turned'
a sufficient distance.

¢ will escape past the projection ¢° of the -

At that point the pin

TO00 -

escapement - loch., owing to the eccentricity -

of the pin ¢ with rel&tlon to the driving-
Jeen moved from |

the action of the
motor will therefore cease while the magnet

VVhen the motor starts
up again, the pln ¢, being nearer the center
than the pin ¢, “will engage with the projec-
tion &%, ther'eby turning the pin ¢ another
'dlfstance engaging the reta,mmﬂ'-loch with the
second notehed standard G/, Wthh latter is -
located a distance equal to an arc a quarter

The swnal has now
dano er”to "caution,” and

105

110 .

ot a circle from the standard G The signal -

1s now at °

“elear.” When the next train

comes along and moves into the block con-
trolling the said signal, it will short-circuit

the track circuit and deenel ‘oize the magnet,

115

so that the escapement-lock is-no lono*er he]d -

In 1ts rigid position by the dog ¢Y, but is held

[20
The coun- -

terweight of the semaphore will therefore be =

free to act upon the escapement -lock, which,

slot back to its original position.

, will free the re—-* |

I'_2.5 o

initial or primary movement of the arm&ture‘ '
into contact with the-magnet, I provide a pri-

130
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mary locking device consisting of two jaws

¢, one of which carries the friction-roll ¢, at-
tached to the pivoted armature, and the in-
termediate member ¢*, pivoted at ¢* and lo-
cated substantially at right angles to the ar-
mature and engaging with the jaws ¢ of the
same by means of the arm ¢ to turn the ar-
mature on the pivot &' '

“Is an arm moving with the member ¢*

and adapted to be engaged by the pushing- -

pin ¢, which 1n turn is operated by the pin

- ¢ to move the armature into contact with the

15

20

30

33

40

435

55

60

magnet, thl ough the above means prior to the
said pin ¢ re%chmo the projection ¢°. If the
magnet 1s not energized, the armature will
of course move AWay from the same again as
soon as the pin ¢ is past the pushing-pin ¢,

so that the escapemeént-lock will not be hdd
rigidly by the dog ¢”, thereby allowing the
sald pin ¢ to escape past the projection "
The dog ¢" 1s controlled by the armature by
means of the cam ¢%, moving with the inter-
mediate member ¢°, on which cam rests the
roll ¢ of the arm ¢°, moving with the dog
¢”. In this way the armature and magnet
will control the dog ¢ through the escape-
ment-lock ¢, so that after the magnet is ener-
ogized and the armature has been moved into
contact with the same the connection between
the driving-gear and the means for operating
the signal-rod 1s controlled absolutely by the
said magnet and armature, and the slot can-
not be released except by deénergizing the
magnet. The reason for using this double-
lock slotistodistribute the %train more evenly.
If for instance, the dog ¢° and the armature

¢ were mounted so as to move In unison by

being both fast on the pin ¢, the strain would

fall on this pivot only. By Interposing the
intermediate member ¢° and arm ¢* I can get
the benefit of two levers, which tends to dis-
tribute the strain.

H 1s a restoring device 1in the form of a
pinion /4', engaging with the rack 7° of the
signal- rod and provlded with an arm or mem-
ber, as /°, which 1s moved into the path of
the pins ¢ and ¢ when the signal is in the
cautlon or clear positions and out of the
path of the pins when the slot i1s restored
to the danger position. The opposed racks
7" and 7 may be carried by the signal-rod
or by a connection or extension ot same.

In the present instance they are carried by

the connection #°, adapted to be secured at

S to the signal-rod proper and connecting at |

its lower end with the piston-rod ¢ of the
dash-pot I. The base D 1s secured removably
to a hollow support ¢ and carries the dash-
pot I, which 1s removably secured to the said
base and projects inside the hollow support.
By disconnecting the signal at #* and the
coupling 0’ of the shafts ¢ and o’ the entire
operating mechanism can be removed and re-
placed, which is of great advantage.

In Iig. 10 1s shown a diagrammatic view

7% K 1s a relay energized by the

26T 7

77 with the battery .J of

to

773,024

of the signals in three blocks, togcether with
the wiring and circuits for operatine the
mechanisms properly, a train being ndieated
in the last block. In ecach signal the motor
15 connected vith the battery J at all times
by the wire y°, while the slot-magnet 18 con-
nected with the said battery thr (__}l.lg]l the wire
k traclk-cir-
cuit coming from the battery J" and control-
ling the finger 77, forming a switeh conneeted
with the battery J through wire ;. When
the relay is dednergized, the finger /7 1is 1in
contact with the elect 0(](:- ra Of the wire 7
terminating in the eleetrode ;) and when the
relay is energized it attracts the finger /7 :md
moves it into contact with the electrode ;5.
connecting with the slot magnet, thereby put
ting the Smd magnef 1n CilCHlL, and also with
the wire ;*, terminating in the electrode ;™

and with the wire ;"
12

,
of the clectrode or fin-
The finger ;" 1s connected with the
motor by means of the wire ;" and 1s adapted
to be operated mechanically between the two
electrodes ' and ;' by the fluctuation of the
signal -rod through the instrumentality of
the cam 7", on which the finger ;" rests at
all times, carrying the two arms /" and /",
engaging with the projection ;" of the sig-
nal-rod to turn the said cam aml S0 arranged
that w"len the semaphore isat ** danger” the
ng or S 1s 1n contact with the lower Ll("( trode
of 4% Dbut 1s mored into contact with the
other hngel , 7', when the semaphore 1s 1n the
caution position and remains there while
the signal moves to “(,10{11 ”  Trom the mo-
tor runs another wire, ;. termmnating 1n the
movable electrode ;. which is a apted to
move with the semaphore and when the lat-
ter is at “cnutiun ” to come in contact with
the electrode ;* of the wire ;- L(‘-lmmalmﬂ
at 1ts other end in the electr odt_, S W s a
second relay connccted by lhine-wires ;' and
the suceeeding hlocl,
the circult to energize the said relay heine
closed throueh the clectrodes ;* and /j* when
the signal of le sald succeeding block moves
caution,” so asto put the motor and slot-
magenet 1n ummt to drive the sional to
“elear.”  When the signal 1s at ““elear,” the
finger y” will be 1n eontactmlh the electrode

7°, so that the slot-magnet is in circuit, there-

by maintaining the slot locked, so that the re-
taininge-lock ¢ is held 1n engagement with
the notches on the standard (" while the mo-
tor 1s out of circuit, owing to the fact that
the finger 7% h 125 been moved into contact with
the electrode s by the fluctuation of the sie-
nal-rod I, As a train now enters the block
it short-circuits the track-circuit of the bat-
tery J’, thereby duvnmummr the relay IN,
causing the arm ;° to drop into contact WJL.l
® This, 1t will be observed,

the electrode 77
puts the slot-magnet out of cirveuit, thereby

releasing the Slot and lmvinw the stonal free
by eravity, and puts

to return to ~“danger”
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- the motor n mrcmt If the signal returns to

““danger” by gravity, the movement of the
swna,l rod will cause the finger 7 to move

into contact with the electrode 7%, thus put-
ting the motor out of cireuit; but if the ar-.
‘mature- refuses to leave the elot magnet, and
~ thereby maintains the signal in the cleer po-
gition, (shown in Fig. 4, ) the motor-bemor' in.
circuit will start up, “and the pin ¢ coming in

contact with the restoring-arm A° will cause

the pinion /4’ to move the ewnal rod down, the

power breaking the armature away from the

slot-magnet, thus restoring the signal to.*" dan-
ger.”

The motor then stops, bemo" cutb out
of circuit by the movement of the ewnel rod,
as just described. The train upon leavmcr the

- block and entering the one next Sueceedmﬁ'

20

contact with the e

causes the treeh-eucult to be restored, ener- |

gizing the relay K, bI‘lI]Cf'lI]G‘ the arm 7°
eetrode 7% thus puttmg

both the motor and tt
The slot is now in the relative position shov’vn

in Fig. 2. ‘As the motor starts up the pin ¢

“will engage with the primary locking device,

35
40

45

55 7

60

_65

incarrying thesignal from
“tion” will cause the arm g1 to move into en-

| ".JO

pushmo* the pin ¢ against the arm ¢ e

ock, (this is the ex-
:'n Flcr' 2,) causing

act position of the Jparts

‘the rotation of the pmlen J-and the ﬂuetue- |
~tion of the sional-rod.

- continue untll the signal has been driven to the

‘This movement will

cautlon position, When owmo to the eccen-
tricity of the oear and the pinion carrying the
projection ¢ 0 the pin ¢’ will escape past the lat-
ter and the retaining-lock ¢* engage with the

notched standard G causing the ewnel to be

maintained in the pOSltIOI] to Wthh 1t has been
moved.

gagement with the electrode 77 , thereby put-

ting the motor out ot elremt while leaving
the slot-magnet in circuit, so as to maintain

'he elot loeked The movement of the signal

into contact with the electrode 5. . Upon the

farther ‘advance of the train mte the third
block,as shown in the diagram in Fig. 10 the

signal 1n the second block 1 will move to cal-
tion” in the same manner ‘as just deseribed

| and in so doing will close the circuit at 7% and
" and thus send a’'current back to the relav_ |
K’ causing it to put the motor in circuit by

hrmﬂ*mcr the arm 7 ° into engagement with the
electrode 7%, and the slot bemﬂ* already in cir-
cuit the rotetlon of the gear will cause the
second pin, ¢, which is nearer its center, to
engage with the projection ¢ of the escape-
ment- lock so as to drive the signal to *‘ clear.”
- When the smnel arrives in that position, the

retalnmcr-loek ¢* will engage with the notehes_‘
on the sta,nderd G, Whlle the pln ¢ eseepes

thus cutting off the motor.

the slot-magnet in circuit.

, there- |
by causing the armature to move into eonta,et
with the. slot- magnet ‘md the dog ¢ to lock
‘the escepement lock ¢ ¢. Asthe gear C rotates
the. pm ¢ will next engage w1th the projec--

tion ¢ of the escapement-

together with the electrodes vk

arm 7°

The movement of the signal- rod F | signal from

denfa'er” to "* cau-

“caution” also causes the arm 7 to move

past the projection ¢, the slot meanwhile loclk-
Ing the signal.
phore, however -has caused the arm 7% to
move out of contact with the elec,trode ke
The arm 7"

the other hend does not change its p051t10n
The signal then remains in this position until
enother train enters the block and releases

the slot.

1t will of eeuree be understood that the

‘system of wiring can be changed very ma-

terially so long as the motor and slot are put

1nto and out ot cireult at the proper moment.

The movement of the sema-

5

.70l

75

Obviously the signal can e used both on

the normal danger and nor mal safety planby

changing the wiring to correspond thereWLth
Inetead of -line-wires the so-called

less system” could be used.

30

ere.- o

*The various mechanisms comprising the“

slot, driving-geéar, and motor, &e. wﬂ], as 1s.

usual be 1nclosed in a smtable casing, and

‘the Sw'nel rod will preferably be 1nS1de . hol-
low iron signal- -post. ~ |

In place of the gear (/ a, 81mple cl 1ek eould-'- |

':)e used, and other engaging means
the pin could of course also be employed

The gear C could of course be the last in a

tram of gears; but the construction shown

here is very much preterable, as with a worm
-. and worm-gear an even and steady movement
| is obtained. When a two-position swnel 1S
used, the notched standard G and pin ¢ will
be eml Jted and the extm circuit through the

, wire 7%, relay KX, zmd line-
- 1QO0O

wire g , arm g%
wires runmno te the suceeedmu batterv J,

a,nd 74, done
away'With entirely..

full length of tlme which it takes to move the
denger” to
versa. .

My invention mey‘ of course ’tlbO be used

with an interlocking system, whether manual -

or power, if such should be desired. The
coupling for connecting the armature with

instead of

cleer 2 or Vlee_"

go

95

In that event, also, the -
> will be so ed;]usted that the movement
from one electrode to another will take the

I o'_ 5

11O

the worm-shatt will prererebly be a friction-

clutch.”

a connectlon in another plane, if so desired.

Furthermore, the signal could be constructed

The opposed racks of the signal-rod
‘can be formed on the signal-rod properoron

115

so as always to be moved to *  danger” by the

‘motor by simply balancing the Wewht of the’

signal rod and arm. The eem%phone will of

course carry.the u:ua,l spectacles to show dif-

_ferentlv—colored lights at night.

The arm 7% can. be eonstrueted S0 thet 1t

~will break the eircuit for the motor as soon as
the armature leaves the signal, or it can be -
constructed so that it will not break the cir-

T2

cuit until the semephore -arm has assumed the

horizontal position. -
Instead of the construction of pmma,ry leeh—

ing device shown the pushing-pin ¢ could be

omitted and pins ¢’ and ¢" made to engage di-

I 30‘ |
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rectly with the arm ¢
ing - lock ¢
spring-catches on the framework in place of
the notched standards, and a means for engag-
ing with such spring-catches carried by the
Slot
- Having thus described my 111?61’1131013 what
I claim 1s—

1. In asignal, the combination with a sema-
phore counterwelghbed so as to have a bias to
the ""danger” position, of a motor, a slot, a

Takewise the retain-

the motor, connections “and circuits ar ranged
so that the semaphore 1s moved by the rota-
tion of the motor when the magnet is ener-
gized successively from ‘‘danger” to °‘cau-
tion,” and then to ““clear,” the slot and mag-

net when locked preventing its return from

either ‘"caution” or ‘‘clear” to ‘‘danger,”

-and the restoring device restoring the sema-

phore by the action of the motor to *‘danger”
1f the magnet when deénergized fallstor elease
the Semaphore so as to allow it to return by
oravity, and retaining means for holding the
slot in the " caution” and *‘clear” positions.

2. In asignal, the combination with a sema-

phore counter welohted so as to have a bias to |

the *" danger” position, of a motor having a
non- I‘evermble armature and rotating in one
cirection only, a slot, a slot-magnet, a restor-
ing device operated by the motor, connections
and circuits arranged so that when the mag-
net 1s energized the rotation of the motor
movesthe semaphore from " danger” to ** cau-
and whereby the continued rotation of
the motor moves the semaphore to * clear”
unless previously restored, the slot and slot-
magnet when locked preventing its return to
“danger” from both ‘‘caution” and *‘clear,”
and the further rotation of the motor operat-
ing the restoring device to restore the sema-
phore to *
energized fails to release the semaphore so as
to allow 1t to return by
ing means for holding the slot in the *f
tion” and " clear” positions.

3. Thecombination with a semaphore coun-
terweighted so as to have a bias to the ** dan-
ger” position, of a motor, a slot, a slot-mag-
net, a restoring device operated by the motor,

call-

connections and circuits for putting the slot

and motor In circult to drive the semaphore
from the ““danger” position to the ‘‘caution”
position, and for putting the motor out ot clr-
cnit when the semaphore arrives at said ““cau-
tion” position, and for putting the motor in
circuit again to drive the semaphoreto “‘clear”
and for putting 1t out of circuilt when it ar-
rives at * clear” unless previously restored.

and for putting the slot-magnet out of cir cu1t

and the motor in circuit, to restore the sema-
phore to “*danger” through the instrumental-
1ty of the restoring device, in case the said
semaphore does not return to * danger” by
oravity when the magnet is put out ot circult,

could be made in the form of

slot-magnet, a restoring device opemted bgr |

danger” if the magnet when de-

oravity, and retain-

slot doesnot release the si

773,024

and retaining means for the slot for holding
it in “caution” and ‘‘clear” positions.

4. The combination with a semaphore coun-
terweighted so as to have a bias to the " dan-
oer’”’ position, and a motor for moving the
semaphore to ““eaution” and then to ‘‘clear,’
of a restoring device operated by the motor
to restore the semaphore to ~"danger,” and
means for operating said restoring device n
case the semaphore fails toreturn to ** danger”
by gravity.

5. In a signal, a connection for operating
the semaphore, a rack on said connection, a
driving-pinion engaging with said rack adapt-
ed to remaln in constant mesh with the same,
a slot and slot-magnet carried by the drivinge-
pinion, a motor, and connections for operat-
ing the pinion from the motor.

6. In a signal, a signal-rod, a raclkk on the
same, a driving-pinion engaging with said
rack adapted to remain in constant engage-
ment with the same, a slot and slot-magenet
carried by the driving-pinion, a motor, and
connections for operating the pinion from the
motor.

(. Ina c%"l'ﬂ'l‘l'“ll.u a connection for operatinge

the semaphore, a rack on said connection, a
driving-pinion engaging with said raclk, a slot
and slot-magnet carried by the driving-pin-
1on, a motor, and connections for operating
the pinion from the motor.

8. In a signal, a signal-rod, a rack on the
same, a driving-pinion engaging with the said
rack, a slot and slot-magnet carried by the
driving-pinion, a motor, and connections for
operating the pinion from the motor.

9. Inasignal, asemaphorecounterweighted
SO as to hm" ¢ Q bms to the danger position, a

‘connection for operating the said semaphore

provided with two opposed racks, a pinion n
constant mesh with one of said racks to move
the semaphore down, a slot and slot-magenet
carried by said pinion, and a second pinion in
constant mesh with the other rack to move the
semaphore up n case the slot does not release
the signal when the magnet 1s detnergized.
10. Inasignal, a semaphore counterweight-
ecdl so as to have a bias to the danger position,
a signal-rod provided with two opposed raclks,
a pinion In constant mesh with one of cidl
raclks to move the semaphore down, a slot and
slot-magnet carried by said pinion, and a sce-
ond pinion in constant mesh with the other
rack to move the semaphore up in case the

onal when the mage-

net 1s decénergized.

11. In asignal, the combination with a slot
nmechanism mounted to turn, of an eccentric-
ally-located driving-gear having two pins one
of which 1s nearer its center than the other,
whereby the rotation of the driving-gear
causes the slot mechanism successively to turn
a distance with 1t when the pins encounter the
said slot mechanism.

12. In asignal, the combination with a slot
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meohemsm mounted to - turu of a9 drwmo‘—
gear having a pin, whereby the rotation of*
the gear causes:the slot meohamsm to turn a

distance with it when the pin encounters the
sald slot mechanism.

138. In a signal, the co‘mbmatlon w1th a. Slot

‘mechanism mounted to turn, of a gear plaoed

eccentric with relation to the same, and a pin

- on-sald gear adapted to engage with the said |
slot meehemem to turn it.a dletanoe -when it

- escapes past the said slot meoha,msm OwWing

to the eccentricity of the said gear Wlth rela-

~t1on to the slot mechanism. -

20°

. 30 °

35

~  ting the motor m circuit again to drive the
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gized, of means for positively forcing .
' mature away from the slot-magnet in case it.
edheres to the latter when the emd slot—man‘- |
‘net 1s dednergized. . -

two Opposed reeke, a plnion. carrying a

14. The combination Wlth a, semephore a

--e]ot a slot-magnet, a -motor, a restoring de-
vice and eouueetlons of means for puttmﬂ' the

~ slot-magnet and motor"m circuit to drive the
- ”sem‘tphore from the

circuit Wheu the semaphore arrives at
tion,” means for putting the motor in cireuit
again to drive the semaphore to *‘ clear” and
for putting the motor out of circuit when the
semaphore arrives at *

“danger.”

15 The oombma,tmu W1t11 Q- eemephore‘
'eouuterwew'hted 50 as to havea bias to the
"danger” position, ‘a slot, a slot-magnet, a
a restoring device end connections. of.
means for puttmcr the slot-magnet and motor
-5111 circuit to. drive. the eemaphore from the

motor |

" danger” position to ‘‘caution ” and for put-

phore arrives at ‘‘caution,” means for put-

sema,phore to “‘clear” and for putting the
motor out of circuit when the semaphore ar-

circuit to drive the semaphore back to °
storing dewoe in case: it does not return by

o*ramtv
16. In esw’ua,l the oombmatlou Wlth 9, slot—

magnet, and an armature adapted uormallv;

to separate when the slot-magnet is deéner-
Jll(./ aJF“

17. Ina sw*uel a eouneetmu irm operatmw

 the Semaphore provided with two opposed
racks, a pinion carrying a slot engaging with

one of said racks, to move the eemaphore down,

a second pinion engaging with the other raeh |

to move the semapllol e up, and a 811’10'16 means
for operating both pinions. |

18. In a signal, a signal- rod promded Wlth

engaging with one of said racks to move ‘the
semephore down, a second pinion: engaging
Wlth the other raok to. move ‘the semephore

-, semephore down, a second pinion to move the
semaphore up, and a smﬂ’le means for oper-
“ating both pinions. |

"danger” position to |
“caution” and for putting the motor out of |
“cau-

"clear,” and means for
-puttmﬂ' the slot-magnetout of circuit and the
'motor in circuib to dr 1ve the semephore baok-

“clear,” and means for putting the
- slot-magnet out of circuit and the motor n

| "dan-
- ger” through the instrumentality of the re-

a slot

up, and a oear h‘wmo‘ meeus for Opemtmﬁ'
both pinions.”

19. In a swnel the oombmetlou with a con-
nection for operating the. semaphore provided °
‘with two opposed racks having theu" faces -
turned away from each other, of a pinion en-

gaging with one of said reehe to move the

20, In.a signal; a signal- rod provlded with

two opposed reeks ha,vmo then* faces turned
away from each other, a pinion engaging with
one of said racks tomove the semephor'e dowu '
“a second pinion engaging with the other mek;' |
to move the semephore up, fmd a gear having -
means for:-operating both pinions. )

75

30

21. In a signal, a connection for operating

“the Semftphore means, carrying the slot and-
slot-magnet, to engage therewith to move the

eemaphore down a, seeond means also engag-

“Ing with the saud connection for moving . the

SGIII‘LphOI‘e up, and a single means. for oper-.

ating both engaging means.

99, In a swual a connection for oIJeratmO‘ |

the semaphoro prowded with two opposed

99

racks, a pmlou carrying the slot and slot- mag-
net engaging with one of said racks to move

the eemctphore down, a second pinion to en-
gage with. the other" raeh to move the sema-
ph ore up, and a smo le means for operatm@ both

pinions. -
23. In a swual a swual 1od provlded with

for operating both pinions.

24, In a signal, a oounectlon for operetlno' '-
| the eemaphore provlded with two opposed
racks whose faces turn away from each other,
a pinion carrying the slot and slot-magnet en-

the

gaging with one of-said 1"e,eke to move

-sema,phore down, a second pinion engaging

with the other raok to move the sema,phore

95

two opposed recks a pinion carrying the slot
ting the motor out of circuit when the sema- | and slot- magnet engaging with one of said
-racks to move the semaphore down, a second
‘pinion engaging with the other rack to move-

the Semaphore up, and a gear havmfr means .

100

ro5

110
up, and a single means for operetm«:r both
pinions. - - '

25. Ina signal, a Swna,] rod provided with -

‘two opposed ra,eks whoee faces turnaway from"

each-other, a pinion carrying the slot and slot-

move the eemephore down, a second pinion to

I15
‘magnet engaging with one of said racks to

engage with-the. other I*aok to move the sema- -

phore up, and a gear. ha,v Ing means for oper-

ating both pinions.

120

26. In a signal, a ewuel-i od promded mth‘- f

pinion.engaging with the other 1‘&01{ {0 move

two opposed reoks, a pinton carrying theslot *
and slot-magnet engaging with one of said

racks to move the sema,phore down, a second =
~T 25

the semephol e up, a,nd 2 emo‘le meens f01 op- -

eretmcr both pinions.

97 Io a,elo*uel 3] swuel IOd promded Wlth' -
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two opposed racks whose faces turn away
from each other, a pinion carryine the slot
and slot-magnet engaging with one of said
racks to move the semaphore down, a second
pinion engaging with the other rack to move
the %em‘Lphme up, and a single means for
operating both pinions.

28. In a signal, a signal-rod provided with
two opposed racks whose faces turn away
from each other, a pinion engaging with one

of said racks to move the %ennphore down, a |
~second pini

on engaging with the other rack
to move the Sernaphole up, and asingle means
for operating both pinions.

29. In a signal, a signal-rod provided with
two opposed racks, a pinion carrying a slot
engaging with one of said racks to move the
semaphore down, a second pinion engaging
with the other rack to move the semaphore
up. and a single means for operating both
pinions.

30. In a signal, a connection for the sema-
phore, means in constant engagement there-
with to move the semaphore down, a slot and

slot-magnet carried by said means, a second

means also in constant engagement with the
sald connection for moving the semaphore up,
and a single means for operating both engag-
Ing means.

31. In a signal, a sig n{ﬂ rod provided with
two opposed l‘acks, 4 pinion in constant mesh
with one of said racks to move the semaphore
down, a slot and slot-magonet carried by said
pinion, a second pinion in constant mesh with
the other rack tomove the semaphore up, and
a single means for operating both pinions.

32. In a signal, a signal-rod provided with
two opposed racks, a pinion inconstant mesh
with one of sald racks tomove the semaphore
down, a slot and slot-magnet carried by said
pinion, a second pinion in constant mesh with
the other rack for moving the semaphore up,
and a gear having means For oper atlno both
piNIons..

53. In a signal, a connection for operating

the semaphore, provided with two opposed

racks, a pinion 1n constant mesh with one of
saldd racks adapted to move the semaphore
down, and a second pinion in constant mesh
with the other of said racks adapted to move
the semaphore up, and a. single means for op-
erating both pinions.

34. In a signal, a signal-rod provided with

two opposed racks, a pinion 1n constant en-

oacement with one of sald racks to move the
semaphore down, a second pinion in constant
engagement with the other rack to move the
semaphore up, and a single means for oper-
ating both pinions.

35. In a signal, a signal-rod provided with
two opposed racks, a pinion in constant mesh
with one of said mel{s to move the semaphore
down, a second pinion in constant mesh with
the other rack to move the semaphore up, and
a gear for operating both pinions.
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36. Inasignal, aslot comprising a magnet,
an armature, an escapement-loclk, & primary
lockine device. an intermeodiate member,
formine a double lockine means, adapted,
when actuated by the primary loc hmu device,
to cause the armature to contact with the mage-
net and the escapement-lock to be Jocked, and
adapted to maintain the escapement-lock n
1ts locked position as lone as the armature 1s
in contact with the magnet.

37. In a signal, a driving-gear, a driving-
pinion engaging with a rack of the signal-rod,
a slot mounted on the drivi
ing a magnet, an armature. an escapement-
lock, a primary locking device. an interme-
diate member forming a double locking means
from the armature to the ecscapement-lock
when the magnet 1s energized, means carried
by the driving-gear for engaging with the
primary locking device to cause the armature
to contact with the magnet and the escapement-

lock to be locked, and for subsecquently en-.

oaging with the escapement-lock thereby turn-
ine the pinion a certain distance.

38. In a signal, a driving-gear, a driving-
pinion engaging with a rack of the sienal-rod,
a slot mounted on the driving-pinion compris-
ing a magnet, an armature, an cscapement-
locls, & primary locking device, an interme-
diate member forming a double locking means
from the armature to the esecapement-lock
when the magnet is ener oized, means carried
by the driving-gear for engaoing with the
primar v]oclﬁno device to cause the armature
to contact with the magnetand the escapement-
lock to be loclked, {LHLI for hul.}st_‘:qumtl,\r -
oaoing with the escapement-lock thereby turn-
ing the pinion a certain distance, the :1.1‘1':111;_1‘{_3-
ment beine such that the means earried hy the
driving-gear releases itself from the escape-
ment-lock after the pinion has traveled the
proper distance.

39. In a signal, a driving-gear, a driving-
pinion engagine with a rack of the sienal-rod,
a slot mounted on the driving-pinion compris-
ine a magnet, an armature, an escapements-

lock, a primary locking device, an interme-

diate member torming a double locking means
from the armature to the cscapement-lock
when the magnet is energized, means carried
by the driving-gear for engaging with the
primary locking device to cause the armature
to contact with the magnetand the escapement-
lock to be locked, and for subsecquently en-
caeing with the escapement-lock thereby turn-
ing the pinlon a certain distance, the arrange-
ment being such that the me: Ln% carricd by the
driving-gear releases itself from the escapoe-
ment-lock after the pinion has traveled the
proper distance, and retaining means for pre-
venting the return of the pinion to its original
position so long as the magnet remains encer

oized and to maintain 1t in the position o
which it has been carried.

40. In a signal, a driving-gear, a driving-

NO-PINION COMPIrIS-
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by the drlvn}g-gear for engaging with the pri-
mary locking device to cause the armature to

IO
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pinion engaging with a rack of the Slﬁ‘]_’lal-l od,

aslot mounted on the drwmo‘-plmon compris-

ing a magnet, an armature, an escapement-

_loek a primary locking dewee, an intermedi-

ate member tormlno* a double locking means
from the ermatnre to the escapement-lock
when the magnet 1s enero*:t?ed means carried

contact Wlth the magnet and the escapement-
leek to be locked, and for subsequently en-
gaging with the escapement-lock thereby

turmnO" the pinion a certain distance, the ar-

rangement being such that the means carried

Iz

by_the drwmg—gear releases itself from the

escapement-lock after the pinion has traveled

the proper distance, and retaining means for-
~preventing the return of the pinion to its origi-

nal position so long as the magnet remains

energized and to maintain it in the position

to Wthh it has been carried and a second means

sequent rotation of the gear will turn the plIl-
ion another distance.

41. In a signal, a driving-gear, a driving-
pinion engaging Wlth a rack of the signal- rod

“aslot mounted on the dmwnw—pmmn compris-

Ing a magnet, an armature; an escapement-

,loek a primary locking dewee an Intermeci-

carried by the driving-gear to engage with the
‘escapement-lock of the slot whereby the sub-

ate member fornnno* a double loelnncr means

from the armature to the escapement-lock

- when the magnet is energized, means earried

35

by the dr1v1n0’-treer for engaging with the pri-
mary loekmfr dewee to cause the armature to

contact, mth the. magnet and the escapement-

lock to be locked, a,nd tor subsequently en-

gaging with the escapement-lock thereby

turnlno the pinion a certain distance, the ar-
rangement being such that the means carried

40

50

by the driving-gear releases itselt from the
- escapement-lock after the pinion has traveled

the proper distance, and retaining means for

preventing the return of the pinion to its origi-~

nal position so long as the magnet remains

energized and to maintain it in the position

to Wthh it has been carried, and a second
means carried by the dr1V1ncr—G'ea1 to engage
with the escapement-lock of the slot whereby
the eubsequent rotation of the gear will turn

~ the pinion another distance, the arrangement

being such that the second means cermed by
the dr1V1n0*—0‘eer releases itself from the es-

- capement- loek after the p1n10n has traveled
55 | | '

the proper distance.

42. In a.signal, a drivino'-eear a dI’lVlﬂO‘-'

pinlon engaging with a raclk of the signal- rod

a slot mounted on the dr1v1nﬁ‘—p1n10n com-

| _pmsm*tP & magnet, an armature, an eseepe-

60
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ment-lock, a primary loeklncr dewee an In-
ate member forming a double lOCkII]O

L

- means from the armature to the escapement-

'65

lock w.

carried by the dI‘lVlI] o-gear for engaging with
the pI’lIIl&I’V lOCklI]G' demee to cause the ar-

hen the magnet is. BHBI‘O‘IZGC] means

driving

mature to contact w1t11 the men"net and the
| eseftpement-loek to be locked, and for subse-

quently engaging with the escapement-lock

thereby turning the pinion a certain distance,
the arrangement being such that the means
carried by the driving

- gear releases 1tself
~from the escapement- lock after the pinion has

traveled the proper distance, and retzunm@ )

means for preventing the 1etu1 n of the pinion
to 1ts original position so long as the InaO‘net
remains energlged and to maintain it in the
position to which it has been carried, and a

75

seconcd means carried by the dIlVlng—gear to

engage with the escapement-lock of the slot
WherebV the subsequent rotation of the gear

will turn the pinion anoether distance, the ar-

rangement, belncr such that the seeond means

0.

C‘Ll“l‘led by the drlmng gear releases itself

from the escapement-lock after the pinion has
traveled the proper distance, and retaini
means tor preventing the return of the pin-
ion to its original position so long as the mag-
net remains enercvlzed and to maintain it in

the position to Whleh it has been carried. -

43. In a signal, a driving-gear. a drnuncf-
pinion engaging with a rack of the swnal rod
a slot mounted on ‘the driving-pinion com-
prising amagnet, an armature, an escapement-
lock, a primary IOCI{IDO‘ device, an interme-
diate member forming edouble loeklnﬁ* means
from the armature to the escapement-lock
when the magnet is energized, means carried

by the drwlng -gear for engaging with the

primary locking device to cause the armature
to contact with the 1le
ment-lock to be locked and for subsequently
engaging with the escapement-lock thereby
turning the plnmn a certain dlsta,nee moving
the Sw’na‘ from **danger” to ‘‘“caution,” the
arrangement being Sueh that the means car-

ried by the dnu_ung.—-gear releases itself fromi

the escapement-lock when the signal has at-

tained this position, retaining meene for pre-

venting the return of the sw‘nel to “‘danger?”
SO lonﬂ as the magnet remains energ 1zed and

to maintain it in the position to Wthh 1t has

been carried, a second means carried by the
g-gear to engage with the escapement-
lock ot the slot Whereby

tation of the gear will tirn

the plIllOI] another

nal to

ng

magnet and' the escape-

he Subsequent ro-
‘115
distance thereby moving thesignal to ‘‘clear,” -
the arrangement being such thet the eeeen-:l |
means carried by the driving-gear releases
itself from the escapement-lock when the sio-
nal has attained this position, and retauuno"
means tor preveutlnﬁ‘ the return of the sig-
“danger” so long as the magnet re-
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mMains enerﬂuzed and to maintain it in the bo- o

sition to Whleh it has been carried.

44. In a sional, a driving-gear, a drlmno-"

pinion plaeed eccentric of same and engaging
with a rack of the signal-rod,-a slot mounted

on the pinion comprising a maonet an arma-

ture, an escapement-lock, a primary locking
dev1ee, an Jntermedmte Inember tormlnﬁ' a

125
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A O

double locking means for the armature to the
escapement-lock when the magnet 1s ener-
oized, and a retaining-lock, a pin carried by
the driving-gear to engage with the primary
locking device to cause the armature to con-
tact with the magnet and the escapement-lock
to be locked, and for subsequently engaging
with the escapement-lock thereby turning the

pinion a certain distance, the pin escaping-

past the retaining-lock owing to the eccen-

- tricity of the pinion with relation to the gear

20
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the escapement-lock when the

when the said pinion has traveled the proper
distance with the gear, and a notched stand-
ard to engage with the retaining-lock of the
slot to prevent the return of the pinion to its
original position so long as the slot-magnet
remains energized and to maintain it in the
position to which 1t has been carried.

45. In a signal, a driving-gear, a driving-
pinion placed eccentric of same and engaging
with a rack of the signal-rod, a slot mounted
on the pinion comprising a magnet, an arma-
ture, an escapement-lock, a primary locking
device, an Intermediate member forming a
double locking means from the armature to
magnet 1S ener-
o1zed, and a retaining-lock, a pin carried by
the driving-gear to engage with the primary
locking device to cause the armature to con-
tact with the magnet and the escapement-lock
to be locked, and for subsequently engaging
with the escapement-lock thereby turnine the
pinion a distance equal to a quarter of a rev-
olution thereby moving the signal from ~* dan-
oger” to " caution ” the pin escaping past the
retaining-lock owing to the eccentricity ot
the pinion with relation to the gear when the

- signal has attained this position, a notched

4.0

45
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00

standard to engage with the retaining-lock to
prevent the return of the signal to “*danger?”
so long as the magnet 1s energized and for

“maintaining 1t in the position to which 1t has

been carlled a second pin carried by the
driving-gear nearer its center than the first
one adapted upon the subsequent rotation of
the gear to engage with the escapement-lock
to turn the pinlon another quarter of a revo-
lution bringing the signal to " clear,” the said
second pin escaping past the escapement-lock
when the signal has attained this position
owing to the eccentricity of the gear with re-
lation to the pinion, a second notched stand-
ard adapted to engage with the retaining-lock
to prevent the return of the signal to * dan-
oer ” so long as the slot-magnet is energized

and to maintain it in the position to which 1t
has been carried.

46. Inasignal,thecombinationofadriving-
oear, a driving-pinion, a slot and magnet car-
ried by the pinion, and meansadapted tocause

773,024

the pinion to follow the rotation of the cear
when the magnet 18 enereized.

47. Inasignal.thecombination of a drivinge-
gear, a driving-pinion, a slot and maenct car-
ried by the pinion adapted to cause the pinton
to follow the rotation of the gear when the
magnet is energized, the driving-gear bheine
released from the slot after it has turned the
pinion a certain distance, the said pinion he-
ing prevented from returning to its original
position so long as the slot-magnet is ener-
oized.

4S. Inasignal,thecombinationofadriving-

gear, a driving-pinion, a slot and magnet car-

riect by the pinion adapted to cause the pinion
to follow the rotation of the gear when the
magnet 18 energized, the driving-gear heino
released from the s
pinion a certain distance, the said pinion he-
ing prevented from returnine to its original
position so long as the slot-magnet is ener-
oized, and means whereby the further rota-
tion of the gear will carry the pinion another
distance and whereby the gear will be re-
leased from the slot after 1t has arrived at
the proper position and will be prevented
from assuming 1ts original position so long
as the slot-magnet 1s energized.

49. In asignal, the combination with adriv-
ing-gear and a pinion, of a slot mounted on
the said pinion, comprisine: a nmagnet, a piv-
oted lever carrying an armature, an escape-
ment - lock, codperative means between the
driving-gear and the slot for moving the ar-
mature toward the magnet and for holding
the escapement-lock rigidly, the magnet when
energized controlling the escapement - lock
through the armature.

50. In a signal, the combination with a pin-
10on, of a slot carried by the same, comprising
1n pfut. a magnet, a pivoted lover CcCarrying
an armature and escapement-lock, a stud con-
nected to the pivoted lever carryving the ar-

mature and the escapement-lock, a driving-
oear, cooperative means formed between the
drivi ing-gear and the stud for moving the ar-

mature towmd the magnet, and for holding

the escapement-lock 11g,1dl‘,f whereby the re-
tention of the armature against the magnet
when the latter is encrgized controls the es-
capement-lock thlough the mstrumentality
of the connections between the stud, arma-
ture, and escapement-lock.

Signed at New York this 11th day of Oc-
tober, 1902.

JOIHN MILLAR.
Witnesses:
JounN D. Koarr,
AXEL V. BEEKEN.
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