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UNTED STATES ? PATENT OFFICE. 
THOMIAS S. HALI, OF WEST MIERIDEN, CONNIECTICUT. 

1MPROWEMENT IN ELECTRIC RAIL?AY-SIGINAL APPARATUS. 

Specification formin;g part of Letters Patent, No. 15008Bé9, dated April 21, 1874; appli&ation filed 
^ IDecember 31, 1873. 

Be it knoWIn tlhat I, THOMAS S. HALT, of 
West Meriden,'in the county of NeW BlaW'en 
and State of Connecticut, lna.we inwented a neW 
and useful ImproWelment in Electr0-Magnetic 
iRailroad-Signals; and I do lhereby declare the 
folloWing t0 be a full, clear, and exact deScrip 
tion there0f, which will enable those skilled in 
the art to Imake and use the Same, reference 
being had to the accompanying draWing, form 
ing part of this Specification, in Which draW 
IIng- ^ 

Figure 1, extending ower Sheets I, II, and 
III, representSa, perSpective wieW of a railroad 
track With my Signal apparatuS. Fig. 2, eX 
tending over the Same number of Sheets, is a 
diagram illustrating the connectionS of the Sig 
1nals with each other and the battery. The re 
maining figures are details, which Will be re 
ferred to aS the deScription progreSSeS. 

Similar letterS indicate corresponding partS. 
This imwention relates to certain improwe 

mentSin electrO-magnetic railroad-Signals, de 
Scribed in my patent No. 118,606, dated Aut 
gust 29, 1871; and the invention consists in | 
1'etaining the Signals in the position in Wlhich 
they are brouglat . by electrO - Imagnetism by 
meanS 0f a locking-lewer, arranged to act on 
the tabil ends of the Signal-Shanks, aS herein 
after more fully described. The invention also 

. COnSistS in making the rOd yielding Which ex 
tends from the armature of the Signal-magnet 
t0 the mechalaiSn for turning the Signal, So aS 
to prewrent injury to the mechanism, and to in 
Sure a correct Operation. With the continu 
0us line-WireS are alS0 c0mbined pairS of Sig 
m:ll-luouses, the Signals of Which connect With 
the danger-Signal 0f a draW-bridge, or With the 
bar that Se]'WeS t0 . Im0We SWitch - 1ailS 0n a; 
SWitch, in Such a manner that, Whenewer the 
dlraW-bridge 01' SWitch iS Set t0 all0W a tran 
to paSS on the main track, the first Signal in 
Sai( pair indicateS Safety, and the Sec0nd Sig 
mal indicates (langer, and When tble .draW 
bridge or SWitch are Set SO that the approach 
ing train cannot paSS On the main track the 
first Signal Sll0WS danger, and the Se00nd 
Safety. ~^ ? 

In the draWings, the letter A designateS a 
railroad-track, on the Side of Which are placed 

, a Series of signal-lh0uses, ID S ID'S', &c. Which 

are arranged in pairS, aS ShoWn. The Signals 
l l", contained ill Sahidl_Signal-houSeS, are oper 
ated by the action of the Wheels, or any other 
part of a paSSing train, on leWerS (t, b) d/b/, 
&c.; whicll lewerS, together With their connec 
tionS,. (20InStitute the track inStruments. The 
Signal-llouSeS ID ID" D°, &c.,, are the main sig 
Imal-hou|SeS; and each 0f them consists of a box . 
or casing, d, proWided with an aperture, 0, in 
tlhe Side t0Ward Which the Signal is t0 be dis 
played. On the Side of the aperture 6 rises a, 
Stud,7; (See Fig. 8,) Which forms the fulcrum . 
for a lewer,¢, on one end of Which is Secured 
the Signabl-diSk l, While On itS 0pp0Site end is 
placed an adjustable Weight, p. . The Signals 
l, contained in the houses ID ID', &c., may be 
termed the ** danger-signalS.? From tilue lntlb 
of the lewer // extends a chain, ?, t0 an arIm,j, 
projecting from a rock - Shaft, k, on Which is 
mounted a Second arm, l, Which connects, by 
a r0d, ?it, With the armature-lewer' ?? of an elec 
tr0-1magnet, 0. 

If the armature is attracted, the rod ? is 
forced upWard, and the Signal-leWer is turned 
0m itS piW0t S0 aS t0 bring the Sigual - disk l 
Opposite the aperturee, and, COnSequently, the 
Signal iS diSplayed; but, aS SOOn aS the arma 
ture of the electr0-Imagnet 0 is permitted to 
fall back, the Signal - disk, which SomeWhat 
0werbalanceS the Weight ?), Will, if m0t 0ther 
Wise detained, return, by its inherent grawity', 
t0 itS Original p0Sition, and the Signal is taken 
Off, ? 

If the armature 0f the electr0• magnet 0 is 
Suddenly attracted, a wery rapid motion is im 
parted to the Sigual-lever, Whereby the same 
is caused to rebound, So aS to disturb the cor 
rect Operation of the apparatuS; and, further 
more, by this Sudden motion the mechanism is 
liable to W'ear Out wery rapidly. This disad 
wantage I lnaWe obWiated by constructing the 
rOd ?)? in tW0 partS,. (See Ifig.7,) the upper part 
?}° of Said rod being prOwided With a tubular 
S0cket t0 TeceiWe a Spring', 'hit*, and also the 
loWer Section ?}° of the r0d. This loWer sec 
tion is retained by a pin, fill", Which paSSes 
through a Slot in the tubular SOcket, and 
through a hole in the Section ?m°, So that this 
Section can be forced in against the action of 
the Spring 'hm*, aS far aS the Slot in the tubular 
Socket Will permit. The inner end of the spring 
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posite Sides of the track, aS SlloWn in Ifig. 1, 
and the c0nnectionS are made aS ShOWn in 
F'ig. 2. The Same line-WireS 11 and 12 con 
1ne¢t With the · Signal-h0uSeS 0m b0th SideS 0f 
the track, and the operation of the SignalS re 
mainS the Same aS ab0We deScribed. 
The System of Signals hereinbefore described 

Can also be combined With a Switclm andl With 
a draW-bridge, in the folloWing manner : 
The SWitch-rails IR (best Seen in Figs, 8 and 

6) are connected to a Slide, ?°, whicln is pro 
wided With a receSS lhawing inclined sides ?° ?**, 
aS Sh0Wn in fig. 8. Opp0Site to this receSS is 
placed a TOd, 'j°, Which is depreSSed by a Spring, 
?", and Which carries a double inclined or dia · 
mmond-Slhaped cam, ?'', best Seen in Fig. 4. This 
cam is intended to act on a pin, ?*, Which pr0 
jects from a lewer, ?°, that is lheld in a central 
position by tWo Springs, ?", acting on it_from 
opposite SideS. I'rom the upper end of this 
lever projects a pin, ?*", which is intended to 
act on tWo Spring-keys, ?*° and ?**, Standing on 
Opposite SideS tlhereof. The connection of these 
keyS With the line-Wires 11 and 12, and with 
the Signal-luouses ID* S', is shown in IF'ig. 2, 
Sheets II and III. Both keys '?'j° and ?** com 
mect by a Wire, 81, With the line-Wire 12. The 
anwil of the key ?*° connects by a Wire, 80, 
With the helix of the Signal • magnet 0 in the 
luouse ID', Sheet, III, while the anvil of the key 
?*** connects by Wires 82 and 21 With the re 
leasing-magnet_l** of the Signal-house S', and 
through this helix of the releaSing-imagnet and 
Wire 20, helix of releasing-magnet l° and Wires 
19 and 18, with the line-Wire 11. 
Whenever the slide ?° is mowed either in one 

direction or in the other, So as to interrupt the 
1main track and make a COnnection. With a Side 
track, one of the inclines ?* or ?* raises the rod 
?°, and the lever ?° is turned, So that it presses 
the key ?*"° up against itS anwil. At the mo 
Iment Said key touclues its almwil the circuit is 
closed through Wires 12 and 81, key ?'t°, wire 
80, helix of Signal-Imagnet 0, and WireS 18 and 
19, to line-Wire 11, the Signal ID" is turned to 
itS p0Sition of danger, and the engineen' of an 
approaching train Sees that the main track of 
the road is not open. Of course, the SWitch 
Signal must be distinguished from the ordinary 
line-SignalS. AS the Signal ID" is brought in 
Sight the Signal S" is turned out of Sight, and 
the engineer Who desireS to SWitch off his train 
proceeds With Safety. The key ?**° is released 
aS S00m aS the diamound-Shaped calm ''/'' of the 
rod ?° lhas passed pin ?* of the lewer' ?", and 
thereby the battery poWer is Saved, the sig 
mals being retained in the meantime by their 
locking-lewers.7° and/**. 
When the Slide ?° is mowed back again to its 

central p0Sition, the TOd ?° descends into the 
receSS of Said Slide, and the diamond-Shaped 
cam ?', On paSSing the pin ?" in itS doWnWard 
|motion, turnS the lewer ?°, So that the key ?** 
is brought in contact With its anwil. The cir 
cuit is then closed tlhrough Wires 12 and 81, 
key 18, WireS 82 and 21, helix 0f releasing 
magnet l** in the house S', through this helix 

and Wire 20 to lhelix of releasing-magnet li° in 
house ID", and through tlhis helix and Wire 19 
to line-Wire 11. IBy these meanS the Signals 
ID" and S* are Testored to their original posi 
tion Wilhelmewer the Imain track is open for a 
train. ~ 

In a, Similar manner I have connected tle 
danger-signal W of a draW-bridge With the Sig 
nal-lh0uSeSID° S', Sheet I. In this case the dia 
Im0nd-shaped calm ?' iS Secured to One Side of 
Said danger-signal, (See Fig. 2, Slueet 1;) and 
if tlhis Signal is loWered Saidl calm turns the le 
wer ?", S0 as to close the key ?'°, and the Sigmal 
ID° is brought int0 Sight, While the Signal S° iS ? 
m0Wred 0ut 0f Sight, thuS Sll0Wing that the 
draW-bridge is 0pen. When the danger-Signal 
W of the bridge is raised, the cam ?' and lewer 
?" Serve to close the key ?**, and the Signals 19° 
and S* are Testored t0 their original p0Sition. 

Iin the station-house I laaWre applied tW0 
hand-keys, ? and ?)', l'ig. 2, Sheet II. By 
pulling the key ?" So that the Same formS a 
Imetallic contact betWeen the SpringS ?° and ?)°, 
the circuit is closed through Wires 12 and 42, 
key '?', Wire 41 Sheet III, belix of Signal-mag 
net 0 in the house ID, and through this helix 
and Wires 18 and 19 to line-Wire 11. The Sig 
nal ID is brouglut in Sigl]t and the Signal S is 
taken Out of Sight. By pulling the key ft) b 
metallic contact is established betWeen tle 
keyS ?* and ?”, Sheet II, and the circuit is 
closed through line-Wire 12, Wire 42, key ), 
wires 40 and 21, Sheet, III, t0 the helix of the 
releasing-Imagnet it** in h0uSe S,..through thiS 
helix and Wire 20 to helix of 1releasing-Imagnet 
l° in house ID, and through this luelix and Wire 
19 to line-Wire 11, and thereby the SignalS ID 
and S are restored to their Original position. 
With the safety-signal S are connected a l)ell 

and a circuit-closer, ?", in Such a manner that 
When the Sigual ID iS Set at danger and the 
signal S at Safety, either by lhand-keySOr by 
am appr0aching train, the bell Will Strike at 
the depot to give notification of the p0Sition 
of said signals. The bell connects by Wire 50) 
With the line-Wire 11, and by Wire 51 With the 
circuit-closer ?', Sheet III, the anwil of Whicln 
connects by Wire 52 With the line-Wire 12. A 
track-instrument, d", alSO connectS With the 
bell W, so that the bell is started by a paSSing 
train. ' By these means the Station-master is 
enabled to arrest an approaching train, SO alS " 
t0 prewent the Same fr0In running int0 a traill 
that "Imay be detained in the Station. 

* from tlhis description it Will be Seen that 
one Single battery Ser'WeS t0 0perate all the Sig 
nals, whereby the cOSt of the apparatuS alld 
the expense of operating the Same are mate 
rially reduced; and, furthermore, by the com 
bination of the Safety-SignalS With the dangel'- 
Siguaals, the system is reladered Safe under all 
circumstalnceS. 
By the action of the grawitation the danger'• 

Signals are made t0 Sh0W Safety and the Safe 
ty-signals to Sh0W danger. By the action 0f 
electr0-magnetism the danger-SignalSare made 
to slow d:?nger and the safety-Signals to Sh0W 
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Safety. If, therefore, from any cause, the b:at 
tery used should become inoperative, grawita 
tion would cause the Safety-Sigmals to act alS 
Signals of danger, and the Safety of the train 
Would be insured. If, lhoWewer, by the break 
ing of the Wires, the electr0-Imagnetism. Should 
act Only to display the Signal of danger, With 
Out taking it off, the Worst possible result that 
Would occur would be a slight delay; but all 
lhead and Tear collisionS are effectually pre 
W''ented. 
On account of the absolute Safety of a road 

Supplied With my SyStem of Signals, the trainS 
can be Tua more rapidly and in quicker SILc 
ceSSion than they can be on roads without Such 
Signals, and the busineSS of the road can be 
1materially increased. 
What I claim aS meW, and desire to Secure 

by LetterS Patent, is-- ~ 
I. The airrangement of a locking-lewrer,.7act 

ing (lirectly on the Signal-le.wer¢, Substantially 
in the Imanner' ShOWn and described. 

2. Tle arrangement of a yielding rod, 'hm, 
made in Sections?m?° ?)?°, Which are acted on by 
a, Spring, ?)?*, Said rod formiing the connection 

" between the armature-levers ? and tlhe signal 
lewer g7, Substantially aS and for tlhe pur'pOSe 
Set forth. ? 

8. The diamond-Shaped cam ?*', in combina)- 
tion with the slide ?°, Switcl-rails IR, lever ?", 
keyS ?*° ?***, and Signals ID S, Substantially in 
the malmme]' ShOWm and described. 

4. The diamond-Shaped cam ?', in combinal,- 
tion. With the danger-Signal W of a draW-bridge, 
and With a lewer, ?°, keyS ?* ?**, and Signals 
ID S, SubStantially in the manner set fortlh. 
This Specification Signed by Ime this 2d day 

of December, 1878. 
• 'T'IHOMIAS S. HALL, 

Witnesses : 
WILBUR. I'. IOAWIS, 
ALWAH W. HALL. 

  


