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Lo all whom it may concern:

Be 1t known that I, CHARLES J. MEANS, of

| Boston in the countv of Suffolk and Std,te of

Ma.ssachusetts, have invented a new and use-
ful Improvement in Electric Signals for Rail-
ways, of which the following is a specification,
reference bemg had to the accompanymgdraw
ings.

My invention relates to that class of electrie
signals which are designed to show a danger-
signal to the engineer of a train should there
be a train or mlsphced switch on the section
of the track he is about to enter, and has for
1ts object the avoidance of the use of galvanic

h 15 batteries in operating signals of this descrip-

20

tion. |
T'o this end mv invention conswts, first, in

an improved device for setting the mgnal at

‘“‘danger” mechanically by a passing train oper-
ating a suitable track- lever, the said signal

__ bem g retalned 1n a position to indicate danger

by means of a locking device controlled by an
electro-magnet; second in an improved mo-

~ tor for opelatmg the mgnal independently of
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the track-lever, said motor being controlled

by an electro- magnet third, in an improved.

device connected to a letch consisting -of a
magneto- -generator, which must be operated
to cause the setting of a signal at “danger” be-
fore said switeh can be moved from its normal

- position, and whieh cannot be operated to set
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0 mgnal at “safety” unless the switeh is in its
normal position. -

In the accompanying drawings, Iligure 1 is
an elevation of my Improved signal-setting
mechanism. Tig. 2 is an elevation of my im-
proved combination of a magneto-generator
with a switech. Fig. 3 is a top plan of the
locking device Whlch prevents the movement
of the magneto-generator to set a safety-sig-
nal unless the smtch 18 in its normal position.

Ifor convenience I shall describe my signal
in two parts—Ifirst, showing how it is operated
by a train on the section of track guarded by

1t; and, second, how a misplaced switch causes

the signal to indicate ¢ danger.” It will be un-
derstood that a frain entering a certain sec-
tion of track sets a signal at ¢“danger?” located

_at said entrance, the said signal being locked |

in that position by a locking device controlled
by an electro-magnet.

{(No model.}

} out of the section of track, which 1s commonly

one mile in length, said electro-magnet is
excited and allows the signal to return to
‘“safety.” -

Referring to Ifig. 1, A is an aperture, pref-

erably covered by a glass pane, in a suitable

signal-house.

A’ 1s a signal- dlsL conmstmn* of a wire hoop
covered by red buntm g, This hoop 18 attached_
to a disk, «, on a shaft, «'.

A%isa counter W&Ight which has a tendency
to pull the signal into the position shown in
the dotted lines infront of the aperture, thus
Indicating *‘danger.”

” 13 a chain passing over the disk & and

' connected toaswinging lever, B, on a shaft, b,

which is normally held by a Welght B2, act

1ng on a disk, B/, on the shaft b, in the posmon

shown. The action of the welght B? overbal-
ances the signal-weight A thus normally hold-
ing the signal-disk A’ in the position QhOWD,
which indicates ¢ safety.”

B’is an arm on the shaft b, which carries on
1ts extremity a pivoted pawl b’

C 1s a lever, pivoted at c, the heavy end of

which (represented by the dark lines) nor-

mally rests on the stud ¢'.

D is an armature-lever of an electro-mag-
net, D/, the upper end of which is normally
dr&wn undel the end of the lever (J by a spiral
spring, ¢

18 a rod sliding in guides d cl having a
hook-shaped end, whwh engages the arm B,
The sliding rod E 1s pivoted at its lower end
to a lever, I/, which 1s depressed by the wheels
of a train passing over the track I&%, thus giv-
ing a downward movement to the rod I3,

I will now describe the operation of the |

block-signal just described.

A traln passing the signal, as it enters the
section of track guarded by it, operates the
track-lever Ii/, connected to rod K, pulling it

55

60

70 -'

75

80

Q0

downward. The hook-shaped end of this rod

draws the arm B® on the shaft binto the po-

sition shown by the dotted lines., The pawl %

ment; but as the lever B*is drawn up by the ac-
tion of weight B* it catches on the under side of
the latch-lever U, and, as the extremity of this
lever is held by arm ature lever D, the arm B?is

When the train passes | held 1 m the position in which 1t has been placed

yields to the lever C on its downward move-
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- gignal to be placed at “danger,” while cur- |
| » abuts, according as the lever L is moved to
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by the sliding rod E. The swinging lever B,
which is practically a continuation of arm B°,
being raised, the chain «® becomes slack and
allows the signal o gently changeto ¢“ danger,”
by the action of its counter-weight A%, where 1t
remains until the electro-magnet D' is exeited,
thus liberating the lever C. The latch-lever
O is so weighted against the tendency of the
arm B? to ascend that it requires but little
power to draw the armature-lever DD from un-

der thelever C. This current can be generated

by any suitable electric device located at the
exit end of the section and operated by the
train as it passes out of the section.

I do not confine myself to the exact form of
disk shown, as a disk which should be turned
edgewise to indicate ‘““safety” might be used.

I will now describe the method by which a
misplaced switch turns the signal to **danger.”
I do this briefly as follows: A motor operated
by a weight and controlled by an electro-mag-
net operates the signal. Two wires run from
the signal to the switch, and a circuit- changer,
operated by the motor, is so arranged that cur-
rents sent to the signal on one wire cause the

rents sent on the other wire allow the signal
to return to ‘“safety.”” At the switch L place

‘& magneto-generator, which must be operated

by a lever in the path of the handle, which
moves the switeh-rails before said handle can
be moved. A commutator is so arranged that
a movement of the lever out of the path of the
handle transmits the currents of electricity
produced by the magneto-generator attached
to said lever to the signal on the wire, which
cause the signal to operate and indicate ““dan-
ger,” and when the lever is moved to its nor-
mal position the currents pass to the signal
over the safety-wire. A locking device pre-
vents this last movement unless the switch-
rails are in their normal position.

I will here state that I do not confine myself

to the exact mechanical devices shown, as their

construction must be varied to meet the differ-
ent forms of smtohes used by different rail-
roads.

In Fig.1, Fis a toothed wheel on a shaft, 7.
This wheel 1sr0tated by a weight, I/, suspended
by a cord, /°, wound around a drum,f"’ on the
shaft /5.

& and H are two Iockmg 1everb controlled

- by the armature-lever H’ of the electro-mag-

6o

H?,

net H?and normally held in the position shown.
These locking-levers control the rotation of the
wheel I in the following manner: Suppose a
current of short duration excites thie magnet
the armature-lever H’ is attracted, but
immediately falls back. This movement is suf-
ficient to loose the lateh (x, and the wheel If
rotates until it comes to lateh H, which, being
locked, stops the wheel F. At the same time
the latch G- returns to 1its IlOlII]ELl posmon by

- its own weight.
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1 18 a flat spring, with a tendeney to rest
againgt the stud ¢, but normally pressed against

|

the stud 4/ by one of the teeth * of wheel F.

The end of swinging lever B 18 in the path of

the teeth of wheel If, so that as the wheel is
revolved the lever B 1s raised.

Referring to Fig. 2,J J are movable switch-
rails, connected by a rod, J°, to the crank J’ on
the Sh’tft J2.

K is a

70

crank secured to shaft J%, having a

handle, K/, by which the switch- rails J J are 75

moved.
switch used in railway service, and fmms no
part of my present invention.

Ii 1s a handled lever, pivoted at L/, -

M is a toothed rack, sliding in guides m,g. piv-

oted at m? to the lever L.

N is a lever, pivoted atn, having a projection,
n%, which 1estb on the toothed rack M,

ThIS is one of the common forms of
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0 is an electro-magnet, acting as an arma-

ture toa permanent magnet, O? attached to the

| lever N. The permanent magnet 1s rigidly se-

cured to a fixed support.
0 1s an arm attached to the lever L.
0° 18 a friction-sleeve on the end of lever o.
pis a rod fitting snugly in the friction-sleeve
0%, but capable of independent movement in it.
P P/ are fixed studs, against which the rod

the right or left. One end of the coils of elec-
tro-magnet O is grounded and the other is con-
nected to the rod p.

We will now suppose the switch to bein the

position shown, which is its normal position,

and that 1t is desired to move it. T'o move the
switch the erank K is moved in the direction
of the arrow %, Fig. 3, but before this can be
done the lever L, which 1s in the path of the
crank K, must be moved to the left into the po-
sition represented by the dotted lines. Asthe
lever Liis moved the electro-magnet O on lever
N is vibrated in front of the permanent mag-
net O% by the action of the toothed rack M, pro-
ducing currents of magneto-electricity, which
travel by wire 1 to the rod p. As the arm o
is moving downward the rod p leaves the stud
P, upon which it normally rests, and makes
contact with the stud P,
not stop the movement of arm o, as the rod p
slidesin thefriction-sleeveo®. Thecurrentthen
flows from rod p to stud P/, thence by wire 2
to stud ¢/, flat spring I, wire 3, electro-magnet
H? to ground. "I'he magnet H® attracts arma-
ture-lever H’, and the tooth f on wheel F

pushes the latch G to one side, and the tooth
f?on wheel I raises the arm B into the posi-

tion shown by the fine dotted lines, which
allows the signal-disk A’ to turn to ‘“danger”
bythe action of the weight A%, Asthe wheel ¥
begins to revolve the tooth f° leaves the fat
spring I, which, by its elasticity, then rests on
the stud 4. The current of electricity coming
over wire 2 being thus cut off irom the electro-
magnet H?, the armature-lever H' flies back in
time to hold the latch H, which stops the wheel
I, it having rotated the distance between the
two teeth. Itwill beseen by the drawings that

but a slight movement of the wheel I 13 nec-
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ess:ary to free the lever B from the tooth f, so | a rotating armature might be used without

that the signal will be returned to ¢“safety” by
the action of the weight B2, while heretofore
in signals operated by a mechanical motor an
equal movement of said motor has been re-
quired to produce either a danger or safety
signal. Although the arm B is raised by the
tooth /% on wheel F to allow the signal to turn
to ‘““danger,” the pawl §’ on arm B? does not fall
far enough to catch on the lever.C, but shounld
a train enter the section the arm B® will be
pulled tarther down,as hereinbefore deseribed,
and the signal will remain at “*danger?” until

the train has left the section independently of

the movement of the wheel F.
I have thus far described how the movement
of the lever L to the left sets a danger-signal

by the magneto apparatus producing currents,

which travel through the electro-magnet, con-
trolling a motor.” To set the signal at*safety”
atter the switch is restored to its normal posi-
tion, the lever L is moved to the right, and
the currents of magneto-electricity travel from

rod p to stud P, thence by wire 4 to stud 4,

upon which then rests flat spring I, wire 3,
electro-magnet H? to ground. Armature-lever
H'’ then being attracted, the lateh H is pushed
to one side, and the wheel I begins torevolve;
but immediately the footh /° eomes in contact
with lateh G, which has returned by its weight
to 1ts normal position, and it is held there by
the armature-lever H’, as the tooth /1% coming
In contact with spring I, pushes it away from
the stud ¢ to the stud 4, thus cutting off the

currents from the magnet H? which were com-

ing over wire. Itishighlyimportant that this
last-deseribed movement of the lever I should

- not bemade toset the signal at**safety,” unless
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the crank K and consequently the rails J J
are 1n their normal position. I'o prevent this
movement I have invented the device shown
in Fig. 3. |

S is a semicircular frame on the shaft J2.

When the handle K’ on crank K is moved in

the direction of the arrow, even if the move-
ment 1S not suificient to throw the switch-
rails to their fullest extent, this frame swings

in front of the handle of lever L, thus prevent-

ing 1ts movement. DBy this arrangement it is
impossible to set the safety-signal unless the
switch is in the right position and locked by
the leverLﬂﬂbeing moved to its normal posi-

tion. - |
Instead of a toothed wheel, I, a wheel hav- |

ing pins on its face might be used. -
1 do not confine myself to the method of

producing magneto electric currents shown,as |

altering the spirit of my invention,

It 1s obvious that the lever L, operating the 6o
magneto-electric device, might lock other of
the moving parts of the switch than the crank

i K without altering the spirit.of my invention.

- Having thus described my invention, what
I claim, and desire to secure by Letters Patent 65 -
of the United States, is—

1. In an electric railway-signal, the combi-
nation of the following elements, namely: a
weighted signal, A/, having a tendency to turn
toindicate ¢ danger,” weight B2 normally hold- 7o
ing thesaid signal at “safety,” mechanism oper-

ated by a passing train entering the section of

railroad - track to raise said weight to allow
the signal to gentlyrotateto ““danger,” and an
electro - magnetic locking device for holding vz
the weight in its raised position until said
locking device is operated by the train leaving

the said section of track, substantially as and

for the purpose set forth.

2. The combination of the weighted signal 8o
A’, chain «? arm B, weight B?, acting on said
arm andoverbalaneing the weighted signal A,
arm b’ bearing a pawl, I/, lateh-lever C, and
armatuare-lever 1, substantially as and for the
purpose set forth. |

5. The combination of the toothed wheel I,
latches G and H, separated from one another
by a distance equal to about three-fourths of .
the distance between the teeth of the toothed
wheel, and an electro-magnet controlling said

90
latehes, substantially as and for the purpose

“set forth.

4. In a magneto-electric switch-signal appa-
ratus, the combination of the following ele-
ments, namely: a lever, L, normally in the g3
path of the switch-operating crank K, a mag-

neto-electric generator caused to be operated

by the said lever L when it is moved in either
direction, a commutator which transmits the
magneto-currents over the wire which setsthe oo
signal at ¢“danger” when thelever L is moved
outof the path of the switch-operating crank
K and over the safety-wire when the lever L
1s moved into the path of the switch-operat-
ing crank K, and a frame, S, which prevents 1ox
the last-mentioned movement except when
the switch-rails are in their normal position,

| substantially as and for the purpose set forth.

in witness whereof I hereunto set my hand
in the presence of two subseribing witnesses, 110 -

- CHARLES J. MEANS.
Witnesses:

WM. H. MILLER,
H. E., REMICE.
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