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UNITED STATES

PATENT OFFICE.

CALEB H. JACKSON, OF ALLEGHINY. PENNSYLVANIA.

RAILWAY SWITCH AND SIGNAL MECHANISM.

. SPECIFICATION forming part of Letters Patent No. 301,369, dated Ju-‘1y 1, 1884,

Application ﬁlel‘l Tune a0, 183 (No mndel)

To all whom it muy concern.

Be it Known that I, Caren IL JACKSON, a
citizen of the United States, residing at Alle-
gheny, county of Allegheny, State of P’enn-
sylvania, have invented or discovered a new,
and useful Improvement in Railway Switch
and Signal Mechanism; and'T do herehy de-
c¢lare the following to be a full, clear, concise,
and.exact description thereof, reference being
had to the accompanying drawings; making a
part of this specification, in which—like let-
ters indicating like parts—- R

Figure 1, Sheet 1, is a view in perspective
of such.parts ard so much of aninterlocking-
machine as is necessary, in connection with a
diagram of a railway-track, to illustrate my
present invention in one form of its applica-
tion. Tig. 2 is a detached Sectional view of
the locking and interiocking appliances of
Ttig.1 in a position of locked and interlocked.
Tig. 3, Sheet 2, shows the same invention in
a somewhat modified form; and Figs. 4, 5, and
6, Sheet 3, show still further modifications or
embodiments of the invention, as presently
to be explained. S

In Letters Patent No. 255,998, granted to
me April 4, 1882, made provision in the man-
ner therein described for thelocking of switeh

-and signal levers by train action, and the op-

eration was such thiat as soon as the train en-

tered on the insulated track-circuit the elec-

trie locking. was immediately . performed,
whetlier the lever to which the lock was ap-
plied was forward or back. It is somretimes
desirable in mechanism of this class—that is,
in connection with a switch and signal system
embracing an interlocking - machine-—that,
while the switeh is open or set to the siding:
or turn-out, or so as to derail, the signals cor-

responding thereto should be locked in the-

danger position, and also so. that when the
switeh is set for “‘main line closed,”” or with
an unbroken track, the signal-shifting lever
ghould beunlocked, and also so that the train
on approaching will eperate automatically an
electrical locking mechanism, s6 as then to
loclk the switeh-lever. In my preferred con-
struction or combination, of apparatus -by

which to secure these ends I apply the elee-

so trically-actuated lock to an interlocking mem-

ber of the mechanical interlocking mechan-

ism in such manner that when sueh interloek-

ing member is'in one position it will not be

subject to -any electrical locking actioi, but.

so that when in another position it will be
‘locked by electrical action ns-a result of train
movement; and while I believe I.am the first

to construct or devise an apparatus adapted

to attain these results, I also believe I am the
first to combine an clectrie. lock actuated by
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train movenient with any movable interlock-

ing member of an interlocking machine, and
such combination I claim as a part of the pres-
ent invention, i}ldepe'udenbly of other features
of construction-and combination hereinafter
described. ‘ A

Referring first to Sheet 1, R R’ may repre-
sent the tracks of a grade-crossing, and it will
be sufficient, in illustration of the presentin-
vention, to deseribe it as combined with one
of such tracks, since the appliance may. be
duplicated for the different lines of track as
they approach the crossing; but all the inter-
locking appliances should be incorporated
into one machine located in a single cabin. or
tower, as.is usual in the art. In the track
represénted I make a throw-off or derailing
switch, R?, which may be constructed to de-

“rail the train or to run it off onto a branch,

siding, or turn-out; and in so far asrelates to
some portions of the present invention the
mechanism and “system of apparatus herein
described may be applied to any switch in the
line at.any point. -A portion of the track is
to be insulated, as at 7, suchinsulated section
extending to, nearly to, or beyond the dis-
itant signal Gy and this section of track, with
rails electrically connected, is to be coupled

with a battery, v, and an electro-magnet; A,

by wire conneetion, in the manner common in

the Robinson closed-circuit track system.
Any suitable interlocking-machine may be

employed. for the purpose in view, and for

convenience of illustration I have shown that
.eommonly known as the ‘“Saxby ‘& Farmer,””
orr so much of.it as is necessary to illustrate

the present invention.: The hand-lever B is
mounted in any suitableframe, pivoted, as at
b, so as by the usunal bell-crank and rod con-
nection, ', to epen- and close the switch R
Electrical connection past this switch may be
made by any suitable wire, asats”. The lever
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B in its motion not only moves the switeh, but
alsorotatesthe link B’, and also, by the pitman
a and crank «, gives a short rotary motion to
the spindlé or flop D. DBy means of a similar
hand-lever and connections therefrom to one
or both of the home and distant signals G G,
I provide for actuating such signals in the
manner common in the art, and by a pitman,
', and crank ', T provide for operating there-
from another Saxby & Farmer flop, I)'.

At H, I have represented one of the longi-
tudinally-moving bars of the Saxby & Farmer

system and omitting the feature of prelimi- .

nary locking. These devices, except as here-
inafter described, have substantially the con-
struction and operation of the corresponding
devices shown and described in the Saxby
patent, No. 230,200, dated July 20, 1880. The
numbers of such flops and horizontal bars and
levers to actuate them may be indefinitely in-
creased, and the interlocking appliances may
be added ih the manner well understood by
those familiar with the Saxby & Farmer sys-

. tem. At s, I have shown one of the Farmer
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& Saxby dogs, and at s' one of the Saxby
& Farmer connections between the bar H
and the flop D, whereby the rotation of the
flop will give to the bar I a motion in the di-
rection of its length.

At the end of the frame-work D?, which car-
ries the flops and bars described, T arrange a
box, A’, which contains the clectro-magnet A
and its armature ¢. This armature is sceured
to a centrally-pivoted armature-lever, ¢/, and
the opposite or free end of such armatare-lever

is so arranged relatively to the end of the hori-.

zontal bar H that when the electro-magnet A
is excited and the free end of the armature-
lever.¢ is thereby raised uyp it will stand clear
of the end ot the bar H, so that the bar can e
moved to the right and come under the free
end of the lever ¢, as shown in Fig. 1, and
thereby preventsuch armature:-lever from per-
forming anylocking function; butthearran ge-
ment is such that when the bar ITis moved to
the left it will pass out from beneath the free
end of the armature-lever ¢, and then the lat-
ter, being depressed hy its retractile spring ¢,
will come into such position, as illustrated in
Fig. 2, that, abutting against the end of H, or
nearly so, it will lock said bar as against a re-
turn orrightwise motion, and then said bar will
belocked as against a reverse motion, and, be-
ing locked, its flop D cannot be rotated back,
and conseqitently the lever Beannot be moved
orreversed. ThepositionshowninFig. 1 may
be assumed as the normal position of the ap-
paratus—that is, with the switch R?open and
the signals G G at ““danger;”’ also, the circuit
will be closed from the battery v, through the
track-rails and the wirestothe electro-magnet
A, and the free end of the armature ¢, being
raised, will be held in that position, or, in
other words, will be prevented from assuming
or taking a locking position, by the engage-
ment therewith, or bencath it, of the end of
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the bar H. It will also be seen from the draw-
ings that the switch-lever B is then unlocked,
so that the switch R? may be closed or set for
the main track. Still further, it will be seen
that the dog s, by its bearing on the edge of
the flop D', will lock the signal-lever, which,

‘as above described, is connected therewith

through the pitman «’.  Assuming, now, that
a train_approaches from the right, it will of
course bé stopped by the distant signal G’ at
“danger.”’ 1f the train runs onto the insulated
section described, it is true that it will short-
circuit the battery v, so as to demagnetize the
electro-magnet A; but-no locking effect, will
take place, for the reason that the armature-
lever ¢ is locked out of action, as already set
forth; and this is desirable for the reason that
for many purposes I do notwish to lock the sig-
nal-lever, nordoIwish tolock the switch-lever
when the switch' R’ is set for the siding, or in
open position. TIf, however, the operator is
ready for the train, he shifts the lever B, and
in doing so closes-the switch R¥ and at the
same time and thereby he rotates the flop D
to the position shown in Fig. 2, and.in doing
so he moves the bar H to the left, so that its
farther or right-hand end shall clear the free
end of the armature-lever ¢’ and allow it, un-
der the influence of its retractile spring ¢, to
come down, as illustrated in Fig. 2, into line
with said bar II, and thereby loek such bar
as against a return or reverse motion; and
this action of the armature-lever will take
place if the train or any part thereof is on the
insulated section of track, or as soon as-it
comes thereon. In this manner it will be seen
that the switch-leveris locked when, and only
when, the switch is set for main line, and that
it cannot be locked at any other time; also, the
same motion brings the dog s of the bar H
over an open slot in the flop I, so that such
flop is then uulocked, and. consequently the
lever connected therewith is free to be moved,
so that the operator may clear-one or both
signals G+ ¢, with whichever one such lever
may be connected, or both, if connected with
both; but preferably a separate lever should
be used for each, and both be unlocked by the
movement of the lever B, so that both signals
may be cleared, or so that after the train has
passed the distant signal (¥, after it has been
cleared, such signal ' may be reset at ‘‘dan-
ger,”” 80 as to protect the rear of the train, and
allow the train to proceed under authority of
the signal G when set at “‘safety.”

In the arrangement last suggested the dis-
tant signal ¢ is used chiefly as'a cautionary
signal, when at ““‘danger,” and the engineer,
after passing it at “‘danger,”” will keep his train
under control until he sights the home-signal
G. Irhefindsthe latter at ““danger,”’ of course
he will stop, but if at “safety’” he will then
know that the switch is locked in the position
of “‘main track unbroken,” sothathe may then
proceed with safety.

In Fig. 3, Sheet 2, T have shown the same
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arrangewent of tracks R I, switeh R?, iusu-
lated section » », and connecting-wire +’; also,
battery v and wires to electro-magnet .\, mak-
ing a normally-closed track-circuit; also, the
same armature, lever, and spring ¢'¢’ ¢, and
a horizontal reciprocating bar, H, of an inter-
locking-machine. I have also shown by end
view two flops, D’ D7 and dogs s ', by which
to lock and unlock the Hlops. I have not in
this figure shown the levers by which to oper-
ate the bar I and flops I’ 1% Lut they are
such as are deseribed with reference to Iig. 1,

“and the manner of applying and using them

will be readily understood by those skilled in
the art, understanding, however, that with
the apparatus in normal condition the switch
R* is open, both signals are locked at *‘ dan-
ger,”” and the armature-lever ¢ is so engaged
by the end of the bar H that when a train en-
ters on the insulated track-section the electrie
locking of the switeh-lever (with which the
bar IL is to be connected) caunot be effected;
but when the bar IT is moved to the left, in the
operation of setting the switch R?to closed po-
sition, the dog & will be moved clear of the

Alop D? so that the. signal-lever connected

therewith will be unlocked, and with it its
signal, and also the dog s will be moved into
position opposite a slot in its flop 1%, so that
the latter and its signal-lever and signal will
also be uniocked. ~But the modification more
particularly designed to be illusgrated in this
figure relates to the use of a relay by which
still furiher to control the locking action. The
signal-lever B?, from which, by suitable con-
nection, ¥, the home signal G is operated, is
to be connected with one of the flops, as
represented in Fig. 1, or in other suitable
way, but I have shown it separate simply
for convenience of illustration. Assuming it
through its flop to be unlocked by the closing
of the switch R* to main track, on being shifted
to clear its signal G it works & circuit-closer
of any suitable construction—say such as-is

represented—so as to bring its contact-points

i 4 together, and thercby close a cirenif from
the opposite poles of battery # through wires,
»*r* and magnet A% The latter is arranged

.80 that through its armature ¢ and armature-

lever ¢'it may, as the circuit is closed or broken,
unlock or lock the armature-lever ¢’; hence
it will be seen that when the switch 1 is set
tothe siding the switch-lever is unlocked, but
both signals are locked at “‘danger;”” that
when the switch is set to main track Doth sig-
nals are unlocked; that if a train.cautiously
basses” the distant-signal at ‘‘danger’’ .the
switch is still unlocked, notwithstanding the.
short-circuiting of the electro-magnet A, be-
cause its armature-lever ¢ is locked oub of
locking engagement with the bar H by means

~of the armature-lever ¢, the electro-magnet - of

which is then in an open circuit, and that the
electric locking of the switch-lever will be ef-
fected only when the home signal G is cleared,
hecanse then, and only then, will the cireuit

8

through eleetro-magnet A* be closed, so as te
cause the free end of its armature-lever ¢ to
swing clear of the lever ¢, As soon as this is
done, the free end of the armature-lever ¢ will
drop down into engagement with the bar H,
and the switch-lever will be locked, as above
explained. :

In Figs. 4 and 5, Sheet 3, T have illustrated
the same organization or system of apparatus

as applied to the locking of the rotating flop

instead of to the horizontally-sliding bar. In
Lhis figure T have shown only the flop D, or
the one with which the switch-lever is to be
connected. In this construction I make a
curved segment, d, on the.flop—say at or near
one end, Fig, 6—and make a notch or recess,

@, therein of suitable size and in such position-

that when the switech R* is set to open position -

the notch d will be away from a position op-
posite to the armature-lever by which locking
is done, as in Tig. 4; but when the switch is
set to the main line the flop D shall by such
motion be rotated to the positionshownin Fig.
5, and its recess ¢’ be brought into position
opposite to ‘the armature-lever referred: to.
Then the approaching train, on short-cirenit-
ing, as above described, will cause the arma-
ture-lever to enter the notch ¢, and so lock
the switch-lever, and this armature-lever may

| be the armature-lever ¢ of the electro-magnet

A of the track-circuit; or the latter may, as
shown, be used as a relay to make and break
acircuitthrough battery «* and electro-magnet:
A? so that its armature-lever ¢ shall do the
work deseribed, in the manner already set
forth. :

As every interlocking mwechanism. consists
of two movable parts orappliances, and as it is

-immaterial-on which one of sueh appliances
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the electric lock is made operative, as'long as -

one of such appliances interlocks with the
other, it will be seen that it is immaterial
‘whether the electric lock be made operative:
ou the bar or on the flop, provided it be on
that bar or on that flop with which the lever
to be locked is mechanically connected at the
time when the locking is to be done; nordo I
limit myself to an apparatus employing a flop.
Interlocking -machines having' longitudinal.
and transverse locking-bars are well known,
and the electric lock deseribed may beapplied
to either or any of -the bars of such a system,

“or to any of the movable interlocking appli-

ances of other systems, witliout any substan-
tial departure from the scope of the. present
invention, and the combination so made I be-
lieve to he, broadly, new with myself; and I
also include herein the invention set forth as
applied to the interlocking devices of a hy-
draulic, electric, or pneumatic or other power
mechanism, and without limitation as to the
lever, whether switch or signal, to-be locked

thereby; nor, as regards the changing of the.

electric conditions of the electro-magnet or
magnets employed by, under, or as a result of
train aection, do T Timit myself to the use of a
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track-cireuit, but include herein, as the we-
chanical equivalent thereof, any suitabletrack
instrument adapted to do the work described,
substantiaily in the ianner set forth, and
all such mechanisms are hereby and herein
included under and indicated by the general
term ‘‘track - circuit changer.”” Various
other modifications may be made without any
substantial departure from the scope of the
present invention, and all such as include sub-
stantially the system and construction or com-
binations hercin deseribed, operating substan-

tially in the manner set forth, are included.

herein; and it may be further stated that (re-
ferring to Fig. 1) the same results will follow
if the lever B be the lever for operating a
switch-loeking bolt for the switch R’ or a
draw - bridge locking-bolt, provided the or-
ganization be such that locking shall be effect-
ed when, and only when, the switch or draw-
bridge is locked to make an unbroken main
track.

T claim herein as my invention-—

1. The combination, substantially as set
forth, of an electrically-actuated lock, a mov-
able interlocking member of the interlocking
mechanism of a railway switch and signal in-

terlocking-machine, an electric cireuit con-

neeted with said lock, and a drack -cireunit
changer actuated to render said circuit opera-
tive upon said lock by train movement upon
a section of railway-track. ‘

2. The combination, substantially as set
forth, of an electrically-actuated lock, a me-
chanically-operated interlocking part or ‘ap-
pliance of a hand-actnated interlocking-ma-
chine, an electric circnit connected with said
lock, a track-cireunit- changer actuated to ren-
der said circuit operative upon said Jock by
train movement upon a section of railway-

track, and a switch and one. or more signals,.

each shifted by or from the levers of the in-
terlocking-machine, these members being comn-
bined for joint operation, so that, with the
switeh open, the signals shall be interlocked,
at ““danger,” and the switch-lever incapable
of being electrically interlocked, and, with
the switeh closed, its lever shall beelectrically
locked under train movement, but without
locking the signal lever or levers, substan-
tially in the manner described.

3. In a railway-switch-or draw-bridge and
signal apparatus, the combination, substan-
tinlly as set forth, of an electrically-actuated
loek, a movable interlocking member of a
hand-actuated switech or a bridgelock and
signal interlocking mechanism, an. electric
¢ireuit connected with said lock, a track-eir-
cuit changey actuated to render said cireuit
operative upon said lock by train movement
upon a section of railway-track, a switch or

-track - cirenit changer,

draw-bridge lock, and one or more signals,
each shifted by or from the levers of the in-
terlocking-machine, these members being con-
bined for joint operation, so' that when the
switeh or draw is open the signal or signals
corresponding thereto will be mechanically
locked at “‘danger,’”’ and the electriclocking
mechanism will be held ont of action, and on
the closing of the switch or draw or of their
locking-bolts the signal or signals shall be
unlocked, and the switch or bolt in position
to be electrically locked by {rain movement,
substantially in the manner described.

4. A system of apparatus inwhich arccom-
hined a lever orlevers for governing track con-
dition, a lever or levers for governing train
moveénient, an interlocking mechanism con-
trolling said levers, an electrically-actuated
lock acting on a movable inferlocking mem-
ber of said mechanism,said lock being adapted
to be locked out of action when the switeh ox
bolt lever is in one position, and by its action
to lock the interlocking. member governing the
movement of said lever when in its other po-
sition, an electric circuit connected with said

lock, and a track-circuit changer actuated to

render said cireuit operative upon said lcck
by train movement upon a section of railway-
track, substantially as set forth.

5. A system of apparatus in whicliare com-
bined a lever: or levers for governing track
condition, alever orlevers for governing train
movement, an interlocking mechanism con-
trolling said levers, an electric lock adapted
to be held out of locking engagement with an
interlocking meniber of said mechanism gov-
erning the movement of a switch or bolt le-
ver when said lever is in one position, and by
its action to lock such lever when in its other
position, leaving the signal lever or levers ab
the same time unlocked, an electric circuit
connected with said lock, and a track-cireuit
changer actuated to render said circuit oper-
ative upon said lock by train movement upon
a section of railway-track, substantially as set
forth,

6. The combination of the bar H, armature-
lever ¢/, magiet and circuit ccunections, and
substantially as set
forth.

7. The combination of the flops D D', bar
H, armature-lever ¢/, magnet and cireunit con-
nections, and track-cirenit ehanger, substan-
tially as set forth. _

Tntestimony whereol Thavehereuntoset my
hand.

CALEB H..J CKSON.

Witnesses:

Grorgr II. CHRISTY,
R. . WHITTLESEY.
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