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- To all whom it may concera: - -

- icitizen of the United States, residing at

" specification. _. - o
1y tion relates to three - position
‘'semaphore signals, and its object is to pro--
- duce a signal of this character, which is re-
- lable, simple and efficient. ' '

10

. Three-position signals are well

wchenectady, county of Schenectady, .
‘of New York, have invented certain new
‘and’ “useful Improvements in Three - Posi-

My inven

Be 1t known that I, Wiriiam V.-MOAK; Q

-'§tat’e

tion Signals, of which the following is a

r

1 known in

 ‘the art, but those which have been 1 CoIn-

15

mercial use heretofore, so far as I am aware,
have employed separate magnet coils for
clutehing the motor to the semaphore arm

. to drive 1t, and for holding the semaphore

~arm at ‘clear and caution positions.  There’
“1s another type of signal in which a sinele

magnet performs the function of clutching

~ the motor to the ‘arm, and of holding the
armm 1n position after the motor circuit has
beén opened ; but this type of signal has not

25

‘heretofore been well adapted to three-posi-

- tion operation for the following reasons.
It 1s desirable that a signal should be able

30

to return from clear to caution position, and
‘Stop there, without first going to danger po-
sition, so that the clutch or slot magnet

" should be able to release the semaphore arm

at cleatr position and stop -it when “it- hasg

~ reached caution position. If the arm is

35

permitted to fall rapidly from clear posi-
tion by gravity, the amount of power re-

- quired to stop the signal at cantion position

~ is much greater than that required to hold

40

the signal in clear or caution position, so

that it has heretofore been necessary either
to make the clutch or slot magnet much

~stronger than is necessary for holding the

signal in position, which ‘wastes power, or

- to'make the movement of the signal from
- clear to danger quite slow, at least while

moving through caution position, which is

. 'sometimes objectionable from an operating
" standpoint, e o BT OPeIE

‘50

. ‘two-position signal; and at the same time to

..

" "By my invention I am enabled to make
- the retardation of the signal, when moving

by gravity, no greater than :in the usual

.. avoid any increase In the £mount of current
* " consumed by the slot maghnet when holding

58

the signal at clear or coution. I accom-
plish this by providing means for momen-

| tarily iilcreasing ‘the strength of the slot

magnet above normal for stopping the arm
before it reaches dangér position mm moving
from clear to caution. - o
It has been often customary heretofore to
provide the slot magnets for signals with
~auxiliary coils which are connected in series
with the motor circuit, so as to make the
slot magnets stronger while the motor is
~driving the semaphore arm. I utilize this
same arrangement, to increase momentarily
the strength of the slot magnet to catch the
signal at caution, by so spacing the stops,
which are engaged by the catc.. controlled -
by the slot magnet, that in dropping from
clear to caution position the semaphore arm
passes shightly beyond caution position; so
that the motor circuit is momentarily
closed. This results, first, in strengthening
the slot magnet above normal, so as to en-
able 1t to stop the signal, and secondly iIn
energizing the motor to cause it to malke the
few revolutions necessary for returning the
arm to caution position. Since three-posi-
tion signals are ordinarily operated with 45°
displacement between caution .and each of’
the other two positions, a rotary slot mech-
anism with seven stops is well adapted for
giving the desired result.. In dropping
back from one stop to the next, in moving
from clear to caution, the semaphore arm
~moves through approximately 511°—that
18, 64° beyond caution position; and this
-movement 15 suflicient to close the motor cir-
cuit with the results above described.
My 1nvention will best be understood by

reference to the accompanying drawings, in

which—- .
- Figure 1 shows an elevation of a signal
mechanism for a three-position signal. ar-
-vanged 1 accordance with my invention,
the semaphore arm being shown at clear po-
sition ; If1ig. 2 shows a similar view with the
semaphore arm in caution position; IFig. 3
1s.a diagram of circuit connections; and
e, 4 1s a detall view of the slot mechan-
1Snl. - |

In the drawings, A represents an electric

| motor, which drives through suitable speed-
- reducing gearing a gear wheel B, which

serves as a driving member for the sema-
phore arm, and 1s loosely mounted on the
shaft C, to which the semaphore arm D is
secured. - This drive-wheel 1s provided with

| ‘a series of pins or stops b, which are evenly
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‘spaced, 'and, in the arrangement shown,

seven 1 NUmpber.

E represents an arm which is fast to the

- semaphore shaft C, and which carries a slot

10

15

20

25

30

35

¢ into engagement with the next pin or stop

40

45

o0

Jong as the slot magnets

the slot. magnets are deénergized,

“arc of about 513°.
stands in clear position,

‘that the strength of the

or clutch mechanism comprising a pawl or
catch ¢, adapted to be moved into and out
of the path of the stops b on the drive-

wheel. . |

The construction of the slot mechanism 1s
best shown in.Fig. 4. F represents the main
winding of the slot magnet, which 1s pro-
vided with auxiliary coils f, which are con-
nected in-the motor ciréuit. 'The armature

1 ig carried at the end of a lever ¢! pivoted
on the arm E at ¢2. The short arm of the
lever ¢' is pivotally connected to one end of
the pawl or catch e, which 1s supported on
2, link e* pivoted at e* on the arm E. As
are energized, the
shown. If

catch ¢ is held in the position
the pres-
sure of the caich ¢ on the pins 0
lever ¢, so as to move the armature f1 away
from the magnet poles, and to permit the
withdraival of catch e from the path of the
pins b. G is the usual dashpot.. H repre-

cents fixed comta¢ts which engage contact

segments 4 on the semaphore shaft and con-

tro] the circuits of the motor and clutch |
magnets. = | ' o

pins » are seven In number, and
‘they are separated by an
Therefore, if the signal
. as shown in Fig. 1,
and the slot magnet 1s deénergized, the sig-
nal arm must move 514° to bring the catch

Since .thé
equally spaced,

b. The contacts X and A are so arranged

that the motor circuit is closed when the
semaphore arm has moved approximately

or a little over 45°, so that both the motor

and the series slotzoils will be energized

#

when the catch e engages the next. pin 6, so
slot magnet will be

‘ereased above normal, and the motor will

operste sufficiently to return the drive-wheel

a fow degrees; so as to break the motor cir-
cuit and leave the semaphore arm 1n cau-
tion position, as shown In ¥ ig. 2. If the
signal is to pass from clear to danger posl-

tion, the slot magnet .1s, of course, not en-

*ergized when caution position is, reached, sO

60

85

' that the catch e simply slides over one pin b
- without resistance.:

In order to prevent a
hammering of the armature

of the slot magnet, when the catch. e passes
over g pin in this manner, the mner surfaces

of the pins b are beveled, as shown, so tiat

though the outward .movement of the arma-
return movement 1s
| arm does not, however, engage a.
| drive-wheel until the semaphore
beyond caution posi-
tion, so that the motor circuit is again closed.
thus fully ener-

ture f* is.rapid, the re
much slower. . The ‘outer face of the pawl e,
sliding along the inner -surface of the pin
which it is passing,

*

magnet.

f* on the poles

rocks the |.
|

J
h

| ward caution position.

and the motor circuit is again closed

1

allows the armature f* |
to roburn gently against the poles of the-slot |

019,450

A suitable .'a'rra,ﬁgement of the control cir-

cuits for the signal is shown in Fig. 8. The
motor A is shown provided with a main se-
ries field ¢ and an auxiliary shunt field a,
whicli is used only for-electric braking on

reaching - clear position. ‘The-main shunt

‘and auxiliary series windings of the slot

magnet are’ indicated by F and f, respec-
tively. - In order to make the diagram plain,

-

the stationary contacts H and ‘movable con-

tact segments % are shown developed on a

plane surface. " The. positions of the

70..

75

tacts for the different positions of the signal -

-re indicated in dotted lines, which for dan-
Zer,

the battery for supplying.current to the
motor. and slot magnet. -+ J represents the

track relay connected to the rails K of a
block. L vrepresents the line relay con-
trolled by the signal of the block in advance.

With a train in the block, as indicated 1n
the diagram, the track relay J is deénergized,
and the signal stands at danger. When the
train passes into the next block, deénergiz-
ing the line relay Liand energizing the track
relay J, a circuit is closed from the upper
terminal of battery I, through the series slot
winding 7, series field a, motor armature A,
contacts H, and armature of track rela J, to
the lower terminal of the battery. The cir-
ouit of the main slot winding F is also closed
across the battery through the contacts H
and armature of track relay J. The motor
consequently starts and drives the signal to-

tien is reached, the motor circuit 1s opened,;
while.the main slot winding F remains ener-
sized to hold the signal at caution. When
the train proceeds out ‘of the block in a.d -

vance, the line relay L is agam energized
through

the armatures of the track relay and ‘ine ve-
lay in series. In moving from caution to
clear position, the circuit of the main slot
winding F is also shifted, so as to make 1t 1n-

clude the armature of the line relay L.
| When clear position is reached, the motor 1s
from the battery, and its arma-

disconnected 1 |
ture is short-circuited, so that the motor acts

as an electric brake to stop the signal. Now,

if a train, after having left the block in ad-
vance, should back into 1t again, so that tho
semaphore arm D should return from clear
to caution position, the line relay L is de-

energized, opening the circuit of the main

slot winding F. This circuit 1s again closed
through the contacts H and armature of
track relay J, before reaching caution POSi- -

the semaphore
stop on the
arm has

tion. The.catch carried by

assed a few degrees

The series slot winding f 1s

caution and clear positions, are num-
bered 1, 2 and 3, respectively. . I represents
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gized at the time the sigi;a,l 1s stopped, and

the motor makes a few revolutions to return
the arm to caution position, when the imotor
circuit 1s again opened by the contacts H.

- I do not desire to limit myself to the par-
ticular construction and arrangement of

‘parts here shown, but aim in the appended

claams. to cover all modifications which are
~within the scope of my invention.

10 '

‘What I claim as new and desire to secure

by Letters Patent of the United States, is,—

1. A three-position semaphore signal, com-

~prising an electric motor, a driving member

~driven by the motor, a semaphore arm.

15

means for clutching said member to said

~arm to drive it from danger to caution and
to elear and to hold said arm at caution or

~at clear and for wunclutching said arm to

20

25

30

perrnt it to move from clear to caution and
to danger, an electromagnet controlling said:
~means, and means for mereasing the strength
“of sa1d electromagnet above normal for stop-
- ping said arm before it reaches danger po-

sition 1In moving from clear to caution.
2. A three-position semaphore signal, com-

prising an electric motor, a driving member

driven by the motor, a semaphore arm, means
for clutching said member to said arm to
drive it from danger to caution and to clear
and to hold said arm at caution or at clear
and for unclutching said arm to permit it to
move from clear to caution and to danger,an

electromagnet controlling said- means, a

winding on said electromagnet which is de-
energized when the arm is being held at
-clear or caution, and contacts and connec-.

tions arranged to energize said winding to

40

45

‘strengthen said magnet to stop said arm be-

fore it reaches danger position in movidg

from clear to caution. |

3. A three-position semaphore signal, com-

‘prising an electric motor, a rotary driving
member driven by the motor, a semaphore

arm, a series of stops and a catch movable
mto and out of engagement with said stops.

sa1d stops and cateh moving one with said -
. e

driving membeér and the other with said sem-

—aphore arm, an electromagnet controlling

50

55

csaxd catch, and means for increasing the
strength of said electromagnet above normal
for stopping said arm before it reaches dan-
- ger position in moving from clear to caution
“ position. |
4. A three-position semaphore signal, com-
prising an electric motor, a rotary driving

< S

member driven by the motor, a semaphore
arm, a series of stops and a catch movable
into and out of engagement with said stops,
said stops and catch moving one with said
driving member and the other with said

semaphore arm, an electromagnet controlling

sald catch, a winding on said electromagnet
which 1s deénergized when the arm is being
held at clear or caution, and contacts and
connections arranged to energize said wind-
ing to strengthen sgid magnet to stop said
arm  before it rea¢hes danger position in
moving from clear to caution. -

5. A three-position semaphore signal, com-
prising an electric motor, a rotary driving
member driven by said motor, a semaphore

arn, & series of stops and a catch movable

into and out of engagement with said stops,

said stops and catch moving one with said

driving member anq the other with said
semaphiore arm, an elactromagnet controlling
sand cateh and having a plurality of wind-
ings one of which is in series with the motor,
and contacts for closing the motor circuit
when said arm has moved approximately

torty-five degrees in pagsing from clear to

caution, said stops being separated by more
than forty-five degrees but less than ninety,
whereby the arm in moving from clear to
caution passes beyond caution position and
the motor circuit 1s closed to strengthen said
electromagnet for stopping the arm and to
energize the motor for returning the arm
to caution position. ~ o .

6. A three-position semaphore signal, com-
prising an electric motor, a rotary driving

‘member. drivén by the motor, a semaphore
| arm, a serles of stops substantially evenly

spaced and seven in number and a catch
movable into and out of engagement with
sald stops successively, said stops and catch
moving one with said member and the
other with said arm, an electromagnet con-

trolling said catch and having a plurality

of windings, one of which 1is in series with
sald motor, and contacts for closing the
motor circuit when said arm has moved ap-
proximately forty - five degrees in passing
from clear to caution.
- In witness whereof, T have hereunto set
my hand this 24th day of September, 1908.
| WILLIAM V. MOAK.
Witnesses: -
Benxyanmin B. Huowr,
Marcarer E. WooLLEY.
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