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o all whom it may concermn.:

>¢ 1t known that we, FRANK E. MORGAN

and FREDERIC A. LANE, of New Haven, in the
county of New Iaven and State of Connecti-
cut, have invented a new Improvement in
Electrie-Circuit Closers for Railway-Signals;
and we do hereby declare the following, when
taken In connection with accompanying
drawings and the letters of reference marked
thereon, to be a full, clear, and exact descrip-
tion of the same, and which said drawings
constitute part of this specification, and rep-
resent, 1in— |

Figure 1,a front view of the apparatus com-

plete; Fig. 2, a side view of the same, look-
ing from the left, the magnets removed; Fig.
3, a top view of the apparatus complete; Fig.
4, a vertical central section through the shaft,
showing the two verge-wheels and the two
contacts as engaged; Fig. 5, a modification in
the arrangement of the contact II; Fig. 6, a
face view of the wheel E and its verge; Fig.
7, a face viewof the wheel B and its verge,

and In Fig. 8 a diagram illustrating the op-

eration of the apparatus.

This invention relates to a mechanism for
closing and opening electric circuits, specially
adapted for railroad block systems, but ap-
plicable to other purposes where similar con-
ditions exist. In the usual arrangement of
the block system on railroads when one train
enters the block it produces a signal of dan-
ger at the point of entering, in order that the
next advancing train may be aware that a
train precedes it on that block, and that sig-

nal remains until the first entering train

passes trom the block, such exit from the
block changing the signal at the entrance
from “danger” to “safety” to indicate to ad-
vancing trains that the block is clear. It is
often desirable that after one train has passed
onto the block, leaving the signal “danger?”
exposed, a succeeding train may pass slowly
onto the block, being aware of the danger
from a train in advance. In alike manner a
third train may pass onto the block, the dan-
ger-signal being still exposed, thus bringing
three trains upon the one block. Now, if the
first train to enter passes from the block it
removes the danger - signal and indicates
that the block is free, whereas there are yet

| being removed or changed by the exit of the

rst train to have entered, notwithstanding
the fact that there are still trains on the block
and consequent danger to an unadvised ad-
vancing train. These signals are usually op-
erated through electric wires running from
the entrance to the exit, so that the breaking
of the circuit at the entrance will expose the
danger-signal and the closing of the cirenit
at the exit will remove the danger-signal.
It is, therefore, not safe for one train to run
onto a block while there is yet a train upon
that bloek.

The object of our invention is the construec-
tion of & mechanism for making and break-
ing an electric cireuit which will reguire the
ex1t of every train which may be on the block
before the danger-signal will be removed, and
this irrespective of the number, whether it be
one, two, three, or more trains. -

To this end our invention consists in the
combination of mechanism, as hereinafter de-
scribed, and more particularly recited in the
claims. |

In the best construction of the mechanism
for the step-by-step opening and closing of
the circuit we arrange a shaft A in suitable
bearings, to which is fixed a toothed or verge
wheel B, and in the plane of this wheel a
verge C is hung, so as to swing as from an
axis D, (see Figs. 2 and 7,) and so that as the
verge vibrates, the ends of the verge being

- constructed with relation to the teeth so that

as the ends come into engagement with the
teeth they will impart a rotative movement to
the wheel in the direction indicated by the
arrow, each vibration of the verge giving one-
step movement to the wheel.

On the shaft A is a second wheel E, like
the first wheel, except that it is loose on the
shaft A and insulated therefrom—say as by
a hard-rubber center I, This second wheel
K carries a disk @&, in which a contact H is
arranged, forming a slight projection on the
face of the wheel. In the back of this disk
18 a metal ring I, which forms a concentric
metallic connection with the contact I, the
disk G being hard rubber or other non-me-
tallic material. The shaft A carries a con-
tact .J, which is in the form of a pointer. Itis
arranged outside the disk and so that it may

two trains on that block, the danger-signal | rotate with the shaft, and is adapted to bear
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upon the contact IT when. the two are brought
into a corresponding radial position. The
wheel K is combined with a verge IS, hung
upon an axis I, and which, like the verge C,
works into the wheel I& to impart a one-step
movement to each vibration of the verge.
Succeeding vibrations of one verge C impart
a corresponding successive step-by-step rota-
tive movement to the contact J, while the
vibrations of the verge K impart correspond-
ing step-by-step rotation to the contact 1,
both rotative movements being in the same
direction. The verge C is in connection with
or made as a part of an armature M, and the
verge I isin like manner constructed with or
made a part of an armature N. (Sce Tig. 2.)

O represents a magnet for the armature M,

~and P a corresponding magnet for the arma-
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ture N. (See Fig. 3.)

- Suppose the contactJ to be in engagement
with the contact I, as represented in broken
lines, I'ig. 1, and as also seen in Ifig. 5, which
closes the cireunit in which the said contacts
I and J are arranged. If with this eir-
cult through the contacts H and J so closed
the circuit be closed through the magnet O
to draw the armature M to its poles, a single-
step rotative movement will be 1imparted to
the wheel B, its shaft A, and thence to the
contact J,which will take that contact J from
the contact I and break that circuit. Then,
the circuitthrough the magnet O being broken,
after this result has been attained and that
circait through the magnet O be again closed,
another step in the rotation will be imparted
to the contact J, taking it one step farther
from its contact II, and the third closing of
the circuit through the magnet O will fake

- that contact J a third step from the contact
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H, and so on. Now, if after the separation

of the contacts H and J, as before deseribed,

the circuit be closed through the magnet P
it will draw the armature N to its poles and
impart a corresponding vibration to the verge

K, which in its furn will impart rotation to

the wheel E and the disk G in the same direc-
tion of rotation which was imparted to the

~contact J, and so as to bring the contact I

one step toward the contact J, and 1f the same
number of closing of the circuits through the

.magnet I? be made as were made for the move-

ment of the contact J the same number of
steps will be imparted to the disk G, and the

~contact I will be brought into engagement
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with the contact J, so as to close the circuit
of the said contacts H and J. The said con-
tacts after having been once separated by the
sald step-by-step movement of one of the con-
tacts from the other can only be brought to-
oether by a corresponding step-by-step move-
ment of the said other contact in the same
direction in which the first contact moved.
Connection is made with the contact II by a
brush R, which 1s in econnection with one wire
S, this brush working in contact with the ring
I in the back of the disk . The other wire

of this circuit is in connection with the frame |

497,783

which supports the mechanism—say as by a
post T, from which the other line U of this
circuit runs. |

To illustrate the operation of this mechan-
ism, suppose «, Fig. 8, represents the contacts
at the entrance to a block. I'rom these con-
tacts wires of an electric circuit run to the
magnet O to bring that magnet into thesame
circuit. 0 represents the contacts at the exit
from the block, from which wires forming an
electrie circuit run to the magnet P, bringing
that magnet P into the exit-circuit as the

‘magnet O is in the entrance-circuit.

Forconvenience of illustration we represent
engagenient between the contacts ¢ and b as
produced by means of a lever 3, arranged to
vibrate in a vertical plane upon a fulerum 4,
one arm extending toward the wires and 80
that it may be brought into engagement with
both to produce electrical contact. The other

“arm of the lever extends beneath the rail 5,

which rail has a sufficient amount of vertical
play, so that when depressed it will bring the

lever 3 into engagement with both wires and

so as to produce electrical contact. "The
length of the rail which operates the lever
must be such that the wheels of one car do
not leave it before the wheels of another car
come upon it, so as to prevent the breaking
of the circuit until the entire train shall have
passed. There are numerous mechanisms for
making contacts of this character, too well
known to require illustration; butsuch mech-
anisms constitute no part of my present in-
vention, it only being necessary that there
shall be contacts at the entrance and exit of
the block. The two wires U S of a third cir-
cuit run to the signal-station d. Under the
construction which we have represented the
circuit to the signal ¢ will be normally a

- closed circuit, the contacts H and J in the

position indicated in broken lines, Fig. 1, and
as also seen in TFig. 4, while the circuits at
the entrance ¢ and the exit 0 will both be
open circuits. A train entering the block
closes the circuit at a, which brings the mag-
net O into operation and imparts through the
verge C a step rotation to the contact J, tak-
ing it from the contact Il and breaking the
circuit to the signal-station D, which will ex-
pose that signal, whether it be a sounding-
sienal or a visible signal, and which signal will
remain exposed so long as the circuit R S re-
mains open. If no other train enters the
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block and this train passes from the block, as -

it reaches or passes from the exit 0 of that
block it closes the circuit through the mag-
net P, which operates the verge IK and 1m-
parts a step rotation to the wheel E and the
disk G in the same direction as was before
imparted to the contact J, and this brings
the contact II again into engagement with
the contact J and closes the signal-circuit,
which will remove the danger-signal before
exposed. If, however, before the first train
so coming onto the block shall have passed
off the block a second train passes onto the
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block, it will in its turn close the circuit at
the entrance ¢, and in like manner will 1m-
part a step in rotation to the contact J , tak-
Ing 1t two steps from the contact H, and if a
third train in like manner comes onto the
bllock 1t will in its turn close the circuit at
the entrance and cause a third step in rota-
tion to the contaet J, taking it three steps
from the contact H. Then as the first train
passes off from the block it will close the cir-
cull at the exit through the other magnet P
and impart g corresponding step in rotation
to the contact H, and so continuing until the
last train shall have passed off the block,
when the contacts @ and J will have been
brought together, so as to close the signal-
circuit and remove the danger-signal to in-
dicate “safety;” butthe danger-sienal will not
be 830 removed or the safety-signal exposed
until there shall be no train on the Dblock.

Irrespective of the number of trains which

may go onto or off from the block, so long as
there 18 a train on the block the danger-sig-
nal will be exposed. |

We have represented the contact H as in

an india-rubber or non-metallic disk inde-
pendent of its driving-wheel L, the disk be-
Ing provided with a metallic ring I in con-
nection with said contact H, and against
which ring I the brush R works ; but the con-
tact I may project directly from the wheel

Ii, as represented in Fig. 5, the brush R work-

ing in contact with the wheel. In this case
there will be the same concentric rotative
movement imparted to the contact H as in
the first illustration. | |

We have not illustrated the mechanism by
which the train will automatically close the
circuit as it comes upon the block or the
mechanism by which it will close the ecireuit
upon its exit from the block. Neither have
we 1llustrated the mechanism for operating
the danger and safety signals, for the reason
that these mechanisms are common and well
known and of great variety, any of which
may be employed with our improved signal-
ing mechanism.

The illustration which we have made of
our invention as applicable to railway block

systems will be sufficient to enable others

skilled in the art to adapt the invention for
other purposes to which if may be applicable.

We have represented the mechanism as ar-
ranged for open circuits at the entrance and

particular description.

exits and closed cireuit at the signal; but it
will be anderstood that, if preferred, closed
circuits may be used in place of open cirenits
and open circuits in the place of the closed
circuit, such change from open to closed cir-
cuit being apparent, and does not require
We therefore, while
describing the entrance and exit circuits as
open circuits and the signal-circuit as a closed
circuit, do not wish to be understood as lim-
ited thereto.
We claim— |

L. The combination of a shaft, two toothed
wheels arranged on said shaft, one fixed there-
to and the other loose thereon and insulated
therefrom, an independent vibrating verge
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for each of said wheels, an armature in con-

nection with each verge, and so that the vi-
bration of the respective armatures will im-
part corresponding vibration to the corre-
sponding verge and step-by-step rotation to
said wheels in the same direction, an inde-
pendent magnet for each armature, a contact
in connection with said loose wheel, and so as
to be rotated thereby, and a second contact
extending from said shaft and adapted to en-
gage said rotative wheel-contact, the said two
contacts adapted to be engaged with the re-
spective wires of an electrie circuit, substan-
tially as deseribed, and whereby under a
step-by-step rotation of said contacts they are
caused to separate or approach accordingly
as one or the other is'advanced.

2. The combination of the shaft A, atoothed

wheel B, fixed to said shaft,a second toothed
wheel L, loose upon the said shaft and insu-
lated therefrom, an insulated disk G, carry-
Ing a contact II, in connection with a metal-
lic ring I in said disk, a second contact J,
fixed to said shaft, so asto revolve therewith,
and adapted to engage the contact I, each of
sald contacts in counnection with their re-
spective wires of their circuit, an independ-
ent vibrating verge for each of said wheels
I and E, each verge being in connection
with an independent armature, and an inde-
pendent magnet for each of said armatures,

substantially as deseribed.

FRANK K. MORGAN.

FREDERIC A. LANE.

Withesses: |
A. O. JENNINGS,
WALTER C. CAMP.

75

30

90

95

fco



	Drawings
	Front Page
	Specification
	Claims

