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"UNITED _-STATES

PaTENT OFFICE.

NATHANIEL 0. GOLDSMITE, OF CINCINNATI, OHIO,

ELECTRIC BLOCK-SIGNAL.

SPECIFICATION forming part of Letters Patent No 536,872, dated April 2,1895.

Apphca.tmn filed March 24, 1894,

To all whom it may concern:

Be it known that I, NATHANIEL O. GOLD-
SMITH, a citizen of the United States, residing
at Cincinnati, in the county of Hamilton and
State of Ohio, have invented certain new and
useful Improvements in Electric Block-Sig-
nals, of which the following is a speclﬁcatlon

My invention relates to a system of signals
operated by electricity through the opening
and closing of local track circuits by a train,
thus indicating the condition of the track in
two or more contiguous blocks. In the pre-
ferred form of construction the positions of

" trains in -two or more sections of the block
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areindicated; the position of the trains being
indicated by the position of the signals. I
have shown two forms of o-perating the sig-
nals, one with the signals normally in safety,
and the other with the swnals normally at
danger.

'I‘he various features of my invention are
fully set forth in the description of the ac-

companying drawings, making a part of this

specification, in which—

Figure 1 is adiagram of my invention with
the signals, circuits and apparatus adapted
to be operated on the normal danger system.
Fig.2 is a similar diagram of the eircuits and
signal device operated at normal safety. - Fig.
8is asectional elevation of the signal moving
device. Fig. 4 is a transverse sectional ele-
vation of Fig. 3. TFig.5 is a side elevation of
the signal box with a weighted signal blade
and pitman connection.

In the accompanying drawings A A’rspre-
sent a block of two sections; BB/, C.C’,D D’

siimilar blocks.

S represents a semaphore signal blade.
‘When the signal S is in the horizontal posi-
tion it indicates danger. 'When in the posi-
tion shown at S’ it indicates caution. When

it is dropped into position shown at §* it in-

dicates safety.

. T represents a train. \

1 represents a main line wire, and 10 the
return line wire leading from the signal box.

P’ P* P P*represent “solenoids which is the
preferred form of electrical power transmit-
ter. An electrical motor, of course, could be
used in lieu thereof.,

In Figs. 3and 4 I have shown the swna,l
‘moving mechanlsm p represents the core of

Serial No, 504,950, (No model.)

the solenoid, the stem of which is swiveled
upon a crank arm R;.said.erank arm being
mounted upon a crank shaft r. p’represents
a guide for the stem of the solenoid. The
crank shaft r is journaled in the sides of the
casing 11. 12represents acrank arm outside
of the casing of erank shaft ». 13 represents
a pitman hlnded to the signal blade and to
the crank shatt 14, 15, replesent locking
arms pivoted to the side of the casing carry-
ing circuit breakers on their free ends. 16,
17, represent magnets for holding said arms
in the rearward position to lock the signal in
a caution ora safety position. 18 represents
cams carried on the erank shaft . 20 repre-
sents lugs on the arms 14, 15, adapted to en-
gage with the under face of the cams to hold
the signal in its safety position. 19 repre-
sents similar cams on the opposite side of the
crank shaft and provided with a notch 21 in
the face of the cams with which the lug 20
engages to hold the swnal in the cautlonary
position.

I employ a series of primary track circuits
o b,0, ¢, ¢, d,d, (operated by local batter-
ies) connected to theinsulated rails and closed
by the train wheels in the ordinary manner.
The primary track circuits o', b, ¢’ &', op-
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erate throngh magnets ¢, cirenit breaking -

armatures a3, b% ¢?, d? respectively. Each of
these armatures is pr0v1ded with two sets of
terminals on each end closed by the lugs on
the armature. Thesearmaturesare normally

| held away from the magnets g, by springs.

The primary track CII‘OUltS b, ¢, d, operate
through magnet armatures h, b/, hz, RS, re-
spectively, Whlch make swnal elrcuits by
opening or closing two terminals each.

The track circuits are shown as open cir-
cuits, but closed track circuits may be sub-
stituted and not affect the working of the
signal cireuits.

The mode of operation of the normal dan-
ger plan shown in Fig.1,is as follows: When

a train enters upon the section A’ it closes

the local track circuit a/, bringing the arma-
ture o? in contact with the terminals e, f. If
there be no train upon the sections B or B’
of the preceding block a signal eircuit is es-
tablished for operating the solen01d P’ as fol-
lows: by wire 2 through terminal §’, by wire
2 through terminal m, thence by wire 2
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through terminal f, and thence by wire 2
through terminal 22 to solenoid P/, which in-
stantly moves the core p, Figs. 3 and 4, mov-
ing the erank shaft r,and with it the ecam 19
to the position shown in the drawings, Fig. 1;
but the magnet cannot attract the armature
15 at the start of the operation as the lug 20
resting on the face of the cam 19 prevents
this movement until the lug 20 has passed
into the notch 21. Then the energized magnet
17 attracts the armature 15 and breaks the
solenoid circuitatthe terminal12. Thisafore-
meuntioned movement of the solenoid core p
pulls the signal blade Sinto the first position
shown at S,

If there be no train in section Cor C’, then
the solenoid is eut into cireuit to move the
signal to the full safety position as follows:
The signal circuit 3 is brought in by the
operation of armature a? hecause the inter-
mediate track armatures are in proper posi-
tion for this purpose, and the cireuit 3 is es-
tablished as follows: Armature ¢® being in
normal position terminals j? are closed thence
by wire 3 through terminal m/, by wire 3’,
terminal %’ wire 3 through terminal n, ter-
minale, by wire3 to magnet 16, and by branch
through contact 26 to the solenoid P’, which
moves the cam 18 upward allowing the lug
20 to drop under the face of said ecam,and al-
lowing the energized magunet 16 to break the
circuit 3 by attracting the armature 14. This
movement of the cam 18 of course brings the
signal from the cautionary position 8’ to the
positive safety position S%

In order that a train in preceding blocks
B, B/, C, ¢/, may prevent the signal circuits
2 and 3 from being operated by the train on
section A’,I employ the following instrumen-
talities: Suppose a train isinsection ¢/, Then
the armature ¢ is attracted, by closing local
track circuit ¢/, as shown in Fig. 1, and the
signal ecircuit 8 is broken at the terminal /2;
but if a train be in either block B or B’, cir-
cuit 2 will be broken by the armatures 7, and
0% respectively; so that the closing of the
local track cireunit a’ will not close either sig-
nal circuits 2 or 3. Hence, the entering of a
train upon block A’ will not move the signal
S which is still locked at danger. It isohvi-
ous that each of the signal circuits of the pre-
ceding blocks is operated in a similar manner.

In the diagram shown in Tig. 2 it is de-
signed to protect the track with the signal at
normal safety, and in this case the blocksare
laid off in single sections, The signal mov-
ing apparatus is the same as that already de-
seribed; but a different track closing arma-
tureisrequired. Aprimary trackcircuit and
magunet operated by -a local battery is em-
ployed in the ordinary manner, When the
train is upon track U the armature w is at-
tracted, breaking the signal cireuit at termi-
nals «, y. If the train is ready to enter upon
track U, and there be a train upon track V
the signal S° will stand at “ Caution.” As-
suming that there are no trains upon tracks

V and W, and the signal 8% in a safety posi-
tion, then when the train enters track U it
closes the primary track circuit z, attracts the
armature v, breaks the circnit at terminals z,
9, which demagnetizes magnet 34 and releases
the signal locking mechanism, and it goes to
danger by gravity of the signal arm. At the
same instant the signal of the block in the
rear moves from danger to caution. Assume
that the train has passed from track U to
track V. The signal §° for track U is moved
from danger to caution in the following man-
ner: The magnet 2z being de-energized, arma-
ture w is pulled by the spring ¢ into position
shown in Fig. 2, and the circuit 5 is estab-
lished through the terminal x. By wire 5
through the terminals 33, the armature 15 be-
ing held up by the lug 20, the cireuit 5 is con-
nected to the solenoid P’ which immediately
pulls the signal $* down-in a caution position,
so that cam 35 comes to the position shown,
magnet 34 attracts armature 15, closes the
terminal 36,and establishes the signal circuit
for thesignal in the rear permitting it to come
from the eaution to the safety position. Sig-
nal 8¢ is at danger position so long as a train
is on block V, and the signal $%isin the cau-
tionary position. Signal 87 is in safety posi-
tion provided two blocks ahead are clear.
‘When the train passes from track V to track
W terminals «” ¥’ are closed by spring £, and
a? % are opened by the closing of the track
circuit through the energizing of magnet 22
When the magnet 2? is energized to raise the
armature w and break the signal ecircuits at
a% y% the magnets 71, 72, beiug de-energized,
the weights of the cams 53, 56, pressing on the
lugs 20 will force the armatures out and al-
low the signal §7 to go to danger.

Signal 8% is pulled to the safety position in
the following manner: Circuit 6 is closed by
the spring ¢’ at contact 2/, bringing in solen-
oid P? energizing magnet 36,
of armature 15 passes into the notch of the
cam 41 as the signal is pulled, when the so-
lenoid eircuit is broken at terminals 38. Ter-
minal 39 is made by the same movement,
closing the wire 6, leading therefrom, and the
signal cireuit passes through contact y, and
by line 5" through terminal 40, bringing the

‘solenoid P’ into eircuit and pulling the siznal

8° to safety position because the face of the
cam 35 keeps the armature lever 15 from con-
tact with lever 36 until the full movement is
completed. It is obvious that the circuits 6’
and 7” are operated at appropriate times in
like manner to operate their respective sig-
nals.

In another application of even date here-
with, Serial No. 504,949, I have shown a rail-
way block signal system comprising separate
home signals and distant signals for each
block sub-section overlapping track circuits,
overlapping signal circuits, and electric mo-
tors for operating either or both signals, from
which my present invention differs chiefly in
employing only one signal for each block, act-
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tiated through step-by-step movements from
danger or safety, as the case may be, to cau-
tionary and from cautionary to full position.

Havmg described my invention, what I
claim is—

1. An electric railway block signal system,
consisting of a series of msulated sections of
rails, ah open track ecircuit for each section
adapted to be closed by the train, a magnet
and its armatuare in each track cireuit, two or
more terminals on said armatures, two inde-
pendent signal circuits connected through
said termlnals, and signal moving mechamsm
operated by said mgnal circuits and adapted
to move the signals one step by the closing
of one of said track circuits, substantially as
described.

2. In a railway block signal system, a series
of track cirecuits made through the train, a
series of duplex signal eircuits, and mechan-
ism for operating a signal in step-by-step
movements, said signal circuits being con-
trolled by independent terminals on the arma-
tures of magnets in the track circuits and one
of said signal circuits being controlled by the
next adjacent track ecireuit, substantially as
described.

3. In a railway block signal system, a series
of track-circuits made through the train, and
duplex signal cireuits in parallel connection
with the same motor and provided with signal

moving mechanism for operating the same
signal, each signal circuit having independent
terminals-on the armatures of the magnets of
two or more track circuits, substantially as
deseribed.

4. In a railway block signal system, a series
of track circuits made through the train, du-
plex signal circuits in parallel connection
with the same motor and provided with sig-
nal moving mechanism for operating thesame
signal, each signal eircnit havingindependent
terminals on the armatures of the magnets of
two or more track circuits, and locking de-
vices in one of said signal moving mechanisms
for holding the signal in a given position, sub-
stantially as deseribed.

5. In a railway block signal system, a series
of track circuits made through the train, du-
plex signal eircuitsin parallel connection with
the same motor, and signal moving mechan-
ism operated by each cireuit for moving the
same signal, the armatures of the track cir-
cuit magnets being provided with contaects
for making and breaking the signal circuits,
substantially as described.

In testimony whereof I have hereunto set.

my hand.
NATHANIEL O. GOLDSMITH‘
Witnesses:
~ T, SIMMONS,
N. R. Woop,
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