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Spegiﬁcatfioﬁ.formin g part qf' Létt‘ers Patent No. 129,408, dated July 16_, 1.8?2. |

To all whom it 1nay concerm:

Be it known that we, STEPHEN C. HEN-

' DRICKSON, of Brooklyn, E. D., in the county

- of Kings and State of New York, and FRANK
L. PopE, of Elizabeth, in the county of Union
and State of New Jersey, have invented a new
-~ and Tmproved Electric Signaling Apparatus;
and we hereby declare that the following 18 a
fall, clear, and exact description of the 3ame,
reference being had to the accompanying
drawing forming part of this specification, in
Figure 1 is a view of the apparatug for ex-
hibiting signalsand sounding alarms, showing
the manner in which the said signals and
alarms are arranged and operated by theelec-
tric current.  Fig. 2 is a detached view of the
“apparatus by means of which the vertical shaft
carrying the signal is caused to revolve. Figs.
3 and 4 illustrate modifications in the method

L. ' .

~ of mechanically commecting the armature of | clearly shown in said figures to the extremity -
. the eleetro-magnet with the vertical rotating | of the lever D, upon which is placed thearma-

- shaft carrying the signals. Fig. 5 shows an

“arrangement for closing an “electric circuit

which is operated automatically by the pas-

sage of a locomotive or train upon a raliway.

Fig. 6 shows a mode of closing and breaking

an electric eircuit, whiéh is operated by a suit-
~ able attachment to the movable rail of a switch
- or draw-bridge. TFig.7 shows a modification

- in the method of accomplishing the result re-
ferred to in Fig. 6. Fig. 8 is a skeleton dia-
gram, showing the mode of arranging the con-
nections for operating the signals automatic-
ally by the passage of a locomotive or train.

 Pig. 9isaskeleton diagram, showing the mode

of arranging the connections for operating the

signals in connection with a switch, or draw--

bridge, or‘laterally movable rails. o
The nature of this invention consists in an
improved arrangementofvisual or semaphorie

railway-signals operated at adistance by means

~ of an electric current, said current being
brought into action either automatically by

 the passage of alocomotive or train operating
‘a suitable cirecuit-closer, or in other cases by

attaching a circuit-closer to the movable ralls
of aswitch or draw-bridge, Theinvention fur-

_ ther consists in combining such semaphorie
signal or signals with a bell operated by a

suitable Tevolving electro-motor, and also 1n

certain improved appliances for closing and
breaking said electro-circuit. et

In Fig. 1, A is a vertical upright shaft or
spindle placed npon asuitableéyjupport or base,
b, in such a manner as to revolve freely about
its axis, The upper end of the spindle sup-
ports a lantern, C, which is, preferably, ot rect-

one-fourth of a revolution it exhibits a light
of a Qifferent color from the oné shown when
in its normal position. B is a metaliie hoop
‘covered with sumitably-colored cloth, and se-
cured to the spindle A, forming a conspicuous
signal when in the proper position. A spiral

the lower part of the spindle A, so as to make -
about one and one-half turnsaround it. This.
forms a track for the rollers 4 d, (see Figs. 1
and 2,) which are attached in the manner

ture e of the electro-magnet B. In the said
figures two sets of rollers are shown, together

with two lévers, D and D', and-two electro-
| each other upon the same screw-thread a and
spindle- A. This arrangement we consider

{ preferable, although, if desired, the apparatus

may be operated with asingle electro-magnet
i lever and rollers. ' o
The combination of thelever D, rollersd d, .
and spiral track « with the vertical spindle
A is an improvement upon the device shown
in Hendrickson’s Patent No. 115,610, of June
6, 1871, as the friction of the moving parts 1s
greatly reduced, and the apparatusis thereby
made to operate with more certainty.and with
“a battery of smaller power. S
It is obvious that the attractive force of the
electro-magnets B and E', when exerted upon
the armatures e and €', will act to depress the . -
levers D and D’. The pressure of the rollers
-d and d against' the spindle A causes it to
mowe.through one-fourth of a complete revo-
lution, carrying with it the signal B and ]an-

totheir former positions. -Whentheattraction

of the electro - magnets ceases the retractile
force of the springs ¢ ¢ will cause 4¢he whole
| apparatus to resume its original position, -

angular shape, and which is constructed with
_colored glasses, so that when turned through .

secrew-thread a, Figs. 1 and 2, is arranged upon . o

magnets, B and E/, acting in conjunction with .

tern C, which will now stand at right angles -



" The manner in which the electric eurrenis

Wth]l operates the electro-magnets I and E/,

1S brought Illt-O action will now be explained,
- O, IMigs. 1 and §, is a- galvanic battery of

.anysmtable construetmn from which proceed |

two distinet ecircuits, one in each direction
along the line of the railway, to the point from

‘whence it is desired to operate the signal, and
~ Including in its return to the battery the re-
spective relay-magnets M and M.

to Fig. 8, in which these cireunits are shown in
| dotted li nes parallel with the rails R R.
mannper in which, the ecircuit-closers « y are
automatically operated by the passage of a
locomotive or train will hereafter be shown.

- The two relay-magnets M and M’ exert; their
attraction in opposite directionsuponthesame
. armature,m,fixed upon the lever H.

- H aets upon a pin, ¢, fixed on a segment piv-
~ oted at ¢/, carrying an angularly- “bent wire,
whose two- extremities, & and /, project down-

ward into two vessels, G and G/, partially filled |

-elther with mereury,metdllle filings, or metal
in a finely-divided state. Thearm %’ is so ar-
ranged that when the relay M is in action it
will dip into the metal in the vessel G and

- form an electrical connection, as-shown in. the

'ﬁﬂ'ure, butif the relay M'is in action, the arm
k' will-assume the position shown in the dotted
linesand beentirely withdrawn from the metal

- This will
be understood more particularly by reference

The lever

The |
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tion and the local cireuit in G’ broken, when
the signals B and Cwill return to their former
position and the bell P c¢ease ringing. -
Fig. 5 shows the manner in which the cir-
cuit-closer is operated by the passage of a lo-
comotive or train. A strong metalliclever,Q,
18 pivoted at ¢, its short end being nearly in
contact with the outer edge of the rail R and
projecting slightly above it, being supported

10 that position by a strong spring, S, which

may be of India rubber, steel, or ether suita-
ble material. The epposne end of thé lever Q
is attached to a seeond lever, Q) by means of
the link Q”. 'Thislatter Iever carries afork, .

‘When the wheel passes over the rail R it de-

presses the short arm of the lever Q, and this
motion is transmitted by the system of levers
just described, causing the fork ¢ to dip into
the vessels S S, containing mercury or other
suitable conducting material, and the electrical

t conneetion is thus formed between the wires
7 7. The vesselsSS are inclosed and proteet ,

ed by a suitable metallic box, T.

~Fig. 7 shows a modification in the method
of accomplishing this result. "Here the lever
Q' 1is atlsaehed' to a piston, «, by means of a
piston-rod, »”. The piston #’ ‘works air- tight

ina eylmder U, connecting, by means of a pas-

sage, K, with a smaller cylmder V, also fitted
with an air-tight piston, 7/, premded with a
stem, v”. The impact of the wheel upon the

in G/, thus breaking the electrical connection. | lever Q forces down the pistonu/,and the pneu-

The arm % is so adjusted as to be constantly
in contact with the metal in the vessel G, and
the connection nnbroken, whateverits pOSlth[l
may be. The electric cireuit passing through
the vessels G and G leaves the local batbery
¥ at 1, and passes through the point 2 and
‘the electro- magnets E and E, returning to the
other pole of the Battery at- 3. The closing of
this circuit in G’ will therefore change the elec-

tro-magnets F.and E’ and operate the signpals
B and Cin the manner before explained. A
branch circait from the point 2 leads to the
‘revolving,electro-motor N, which is composed

- of a number of electro- maﬂnete, W NN NN, AT

ranged circularly around a wheel, n/, which re-
volves rapidly by means of the sueeesswe ac-
tion of the magnets # n, &e., upon the arma-

tares attached to.its perlphery This device

is 0ld and well known and requires no further
explanatlon
- of the bent lever f f at each revolution of the

wheel 7, and causes the alarm-bell P to ring"

continuously as long as the cireunit is closed
at G

By an 1nspeet1en of Fig. 8 it will be seen
'ftha,t a train passing along the track from left
to right, and closing the enemt at £ ¥y by means
of appliances which will be hereinafter de-
‘seribed, will cause the relay-magnet M to be-
“come eharged which will exhibit the signals
B and C and cause the bell P to ring durmg
Lhe time the train 1s passuw to the point at
which the circuit-closer #’ % is situated, when

A: pin, p, strikes the extremity

:

H

matic pressure generated thereby in the eylin-
der U is transmitted through the passage K and
presses the piston v forcibly npward. Thestem

"is thus cansed to press the springs # and y
into contaet and close the circuit bebween the
wires 7 7, as before.

Fig. 91s a diagram, showing the appheal;lon
of the signal to a switch. R is the movable
rail, which, when brought into eo_rre3pendenee
with the rail of the side track R’, opens the cir-
cuit between w'and w” by means 'of mechanisin
hereafteér to be more particularly explained.
This acts upon the electro-magnet E at any

‘required distance, which operates the signal-

ing apparatus, as shown in Figs. 1, 3, and 4.
Fig. 6 is. a dla,gram showing the manner in
which the circuit-closer is arranged with a
switch. R is the rail, which is connected by

the rod W to the eam w. \Vhen the latter is

in its normal posmon, a8 shown in the figure,
the springs-w’ and w” are pressed together

and the circuit is closed; but if the rail R be

moved to fthe position shown by the dotted
lines, the cam w mll be thrm?n to the right
and the springs @' and w"” will separate and
interrupt the circuit, as above shown. Fig. 3
shows a mode of arranging the lever D so0 as

i to act upon the stdle A witha single roller,

d. 'The retractile spring ¢ is arranged 1n this
instance, so as to act upon an arm, ¢, attached
to the Spmdle A, mstemd of being a,ttaehed to
D, as shown 1n F1g - Fig. 4 shews a plan-
VleW of the spindle A and signal B, showing

the rela,y magnet M’ will be brought mto ae- | a-manner ot operating it from the lever D by
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ineans of a shorb erank or arm, A’, attached

to the spindle, and .connected with the lever
D byarod, . - SRR ’
with aswiteh or draw-bridge it is nsually pret-
erable to operate the electro-magnets E and
I with a direet current from the eircuit-closer,
without the intervention of relays. The bat-
tery may be

- 'When the app'ara,tus is uged in connection

United States patent of Thomas S. Hall, May"
17, 1870, (No. 103,174;) neither do we claim,

in general, the closing or.hreaking of an elec-
tric cirenit by means of an attachment to the
movable rail of a railway track, as this is de-
scribed in the English patent of A. H. Perry,

(No. 809,) March 28, 1863, and also in:the

United States patent of T. S. Hall, February

placed in any paft of the ecircuit | 26, 1867, (No. 62,414.)
which may be found most convenient in prac- |

 What we claim as our invention, and desire

tice. In order to arrest thespark which isoc- | to secure by. Letters Patent, 18—

casioned by the breaking of the circuit upon |

the surface of the mereury or metallic filings,
the surface may be covered with glycerine 1n
suitable quantity. -~ = |

* We will here remark that we are not aware
. thata revolving electro-motor for actuating the
" hammer or clapper of the alarm-bell of an elec-
tric sighaling apparatus has ever before been
employed, aud as there are revolving electro-

motors of various different constructions well

tor of any suitable construction.

Weare aware of United States Letters Pat-.
ent No. 76,748, in which two electro-magnets }

are arranged to act upon the same armature
in a telegraphic relay; but inthis case the two
electro-magnets are included in the same cir-
~ enit and operated simultaneously, whileinour
device the two electro magnets are in distinct
cirenits and are brought into action alternate-
ly. Intheformey casea permanently-magneb-
ized armature must, of necessity, beemployed,
while in the latter the armature must be of un-
magnetized soft iron. I
 Wedonotclaimspecifically the combination,
with the rail of a railroad track, of a lever pro-
vided with a weight or spring, and arranged

to close an elecirie eireuit, as this device 18°

shown in the English patent of Edward Tyer,
(No. 52, January 10, 1854,) and also in the

1. The combination of the electro-magnet E,

“armature ¢, lever D, and rollers d d, one or

both, with the spiral track a,. vertical spindie
A, signal B or G, either or both, substantially
in the manner and for the purpose specified.’

9. The eombination, with the rail R, of the

componnd lever Q Q, the fork ¢, and vessels

S 8, containing mercury or other suitable ma-
terial,in the manner and for the purpose speci-

fied. v
known to the public, we deem it expedientto |
remark here that we wish to cover the egmbi-
nation with an electric signaling apparatus
and an alarm-bell of a revolving electric-mo-

3. .The combination of the rail B, rod W, cam

w, and eirenit-closing springs ' w”, substan-
tially as and for the purpose specified. |
4.  The combination of the lever ), eylinders . -

U.V, pistons # v/, and springs & y, substan-
tially as and for the purpose specified.

5. The combination, with an electrie signal-
ing apparatus, of a revolving electro-motor
for operating the hammer of analarm-bell, sab-

‘stantially as specified. "

6. The combination of the electro-magnets
M N, armature 72, and lever H, when the. mag-

‘nets M N are inseparate and independent eir-
cnits; and arranged to be bronght into action

alternately, for opening aund closing 2 loeal
citenit operating a signal in a railway signal-
ing apparatus, substantially as herein speci-
fied. - | -

' STEPHEN C. HENDRICKSON.
B FRANK L. POPL. | |

Witnesses: S
M. M. LIVINGSTON,
T. B. BREECHER.
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