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To all whom it may concerm:

Be it known that I, JoEN PATRICK O’DON-
NELL, a subjeet of the Queen of Great Britain
and Ireland, residing at New Malden, in the
county of Swrrey, England, have invented a
certain new and useful method of Interlock-
ing Levers in Railway Point and Signal Ap-
paratus, (for which I have received Letters
Patent in England No. 8,486, dated June 13,
1887,) of which the following is a specifica-
tion.

Myinvention hasreference to obtainingfur-
ther and more definite protection in traffic
movements upon railways by means of my
improved system of interlocking thelevers in
the signal-tower. It is customary, for in-
stance, at the present time to either lock all
conflicting points by the respective signals or
directly lock all conflicting points by any fac-

ing-point lock or other bar-lever whose bar

may be fixed either intermediate of or beyond
the fouling-points. It is obvious the former
affords no absolute protection whatever for
points at a distance, while the latter case
causes great inconvenience to shunting opera-
tions. With myimproved system of locking
I remedy this by leaving all fouling-points
and barsnormally free of each other; but when
the respective signal has been lowered, (the
bars having previously released the signal,)
although the signal may be immediately re-
placed to “danger,” still the confiicting points
are held Jocked until the bar-lever has been
replaced to its normal position.

Figure 1 is asingle-line sketch planof a sig-
naling-section, three lineg of way in one di-
rection and threein the other direction. Fig.
2 is also a singleline sketch plan of a signal-
ing-section, butis introduced to illustrate my
method of locking by means of bars13 14 18
19.  The numbers in Figs. 1 and 2 indicate
the levers of the locking apparatus in the sig-
nal-tower set apart for working the respective
points, signals, and safety or locking bars to
which they are shown in the plans. Fig.3is
a plan of a locking-case with cover removed,
through which the tappets slide, the said tap-
pets being actuated by the respective levers
to which they ave attached. The numbers in

this figure represent the tappets attached to

thelevers of the locking apparatus in the sig-

nal-tower—for instance, 4* to lever 4, 21* to
Jever 21, and so on. Fig. 3" is a longitudinal
vertical section through the tappets operat-
ing in channel Z, and Fig. 3" is a similar see-
tion showing the tappets operatingin channel
X, both views showing the respective slides
and locks operating in connection with said
tappets. TFig.4isaside elevation of the lock-
ing apparatus in the signal-tower. 4*is the
tappet worked by lever 4, and Q the locking-
case through which the tappets slide. Fig.5
is a side view of a tappet 24*, attached to the
lever (partly shown) 24. This tappet 24%,in-
stead of having a square noteh,like m, tappet
244 Fig. 3, has a rib 24® on the under side, act-
ing in a similar manner and for a similar pur-
pose to the notch m, above referred to. The
rib 24® is therefore an equivalent for the
square notch m. Fig. 6 is a plan of a lock-
ing-case with cover removed, showing how a
rib 24® of tappet 244, as in Fig. 5, performs
all the duties performed by the square notch
m of tappet 244, Fig. 3.

In Fig. 3it will be observed the tappets are
provided with notches, (the square notches
m s tuway, or equivalent pawls or ribs, are
necessary for my novel mode of interlock-
ing; I therefore call them “rotation-tappets,”)
which free the movements of orarelocked by
certain locking-pieces.

In Fig. 1 the middle arm of the three-arm
bracket-post is worked by 4 in the signal-
tower and applies for trains from A to B.
Before, however, this lever 4 can be worked
to deflect the said arm, it is necessary that
the crossing-points worked by levers 22 23
25 should be moved over, and again it
ig further necessary that the facing-points
should be bolted by moving over levers 21
24 26 98, which work the facing-point locks.
The method of Dolting facing-points and the
reasons why such bolting of the stretcher-
bar of the facing points is essential in rail-
way-signaling are so well known in the art
as not to require detailed description. In
large stations and busy yards where shunt-
ing is ecarried on to any extent, especially
where fly-shunting is necessary, it is ex-
tremely inconvenient to make switch-points
lock each other. It is therefore usually ef-
fected by making the respective signal-levers
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lock the conflicting switch-point levers. It
will be seen, however, that little real safety
is insured by the latter method, as when the
signal-lever is replaced (that is to say, when
the back lock is taken off the releasing-point
and point-lock levers) all levers are free to
be moved. ’ »

In following the traffic movement in Fig. 1
(the facing-points worked. by lever 27 are
some two hundred yards or more from the
signal worked by lever 4) it will be under-
stood that upon the signalman replacing
lever 4 to normal he is at liberty and has
ample time to replace levers 2827, possibly
splitting the train as it arrives at the switch-
points worked by the latter lever. The sig-
nalman can also open either of the crossings
worked by levers 32 40 42, and so make the

-roads for any movement throngh them.

Under most conditions it is not desirable
that point-lock levers should release each
other, and again it is still less desirable, as
previously mentioned, that bar-levers should

-directly lock point-levers, (other than the im-

mediate facing-point levers to which they
apply.) It is therefore to overcome these
inconvenient and sometimes dangerous sys-
tems that I have arranged my novel mode of
interlocking. .

In the matter of lever 4, it has no direct
interlocking with levers 32 40 42; neither
have the point-lock levers 21 24 26 28 any
connective releasing with each other—that
is to say, they are normally free of each
other. When, however, the said lever 4 is
released. and the signal deflected, my novel
method of locking compels the point-lock le-
vers 21 24 26 28 to be replaced in a certain
rotation, as will be hereinafter described,
which has the effect, as far as safety is con-
cerned, asthough facing switch-points worked
by levers 27 were situated at the signal
worked by lever 4.  Again, with respect to
the erossing-points .worked by levers 32 40
42, they cannot be moved unless point-lock
lever 28 has been replaced. Normally point-
lock lever 28 does mnot. lock crossing-point
levers 32 40 42 until lever 4 has been worked.
It is obvious, then, that any possible com-
binations of shunting movements may take
place, switch-point and point-lock levers bo-
ing normally quite free of each other, and
it is only when a passenger-signal lever has
been worked that my novel mode of “safety”
(otherwise rotation) locking comes into oper-

“ation.

I will now deseribe the action of the lock-
ing mechanism necessary to effect this de-
sirable result, reference being made for that
purpose to Fig. 3. Before tappet 4* is free
to be moved forward the notch V of tappet
28* must be moved in front of lock ¢/, notch
7 of tappet 264 must be moved in front of loclk
d?, notch m of tappet 24* must be moved in
front of lock d? notch & of tappet22* must be
movedin front oflock f”, notch [ of tappet 23+
must be moved in front of lock /% notch % of

‘nected to a separate slide.

419,157

tappet 21* must be moved in front of lock 7,
notch n of tappet 24* must be moved in front
of lock ¢’, notch O of tappet 25* must he
moved in front of lock f? and square notches
s and u of tappets 264 28* must be moved in
front of locks e*and d* respectively. T-locks
a and b are loose, and held in position for
locking tappet 4* normal by locks o’ a? b’ LA
Locks o’ ¢’ ¢® ¢* ¢ ¢5 which 1 will call “top
locks,” are connected together by one slide
lying above the tappet. Locks b’ d’ d? (bot-
tom locks) are connected together by an-
other slide, and locks d* and d* are also con-
: The two latter
slides butt together under the tappet 244,
All these locks work in one channel Z.
Locks a® ¢’ ¢* (top locks) are connected to-
gether by one slide, and locks 0? f” f* f3 (bot-
tom locks) are connected together by another
slide. These sets of locks work in channel X.
When tappets 214,224 234,244 254 264, and 284
have been moved forward, and tappet 4% also
moved, then tappet 284 cannot be moved back
until tappet 26+ has first been replaced. Tap-
pet 264 cannot be replaced until tappet 24* has
first been replaced. Tappet 24 cannot be re-

70

75

8o

85

9o

placed until tappet 21+ has first been réplaced, -

because when tappet 4* is moved forward
it places square locks in the notches w s m
of tappets 28* 26+ 244 and these locks can
only be moved out of the said notches by the
bevel-locks actuated by the movements of
the tappets in the rotation named. In the

same way when tappet 4* is moved forward:

it places square locks in notches ¢? ¢t ¢® ¢f of
tappets 274 32 40* 424, respectively, thereby
effectually locking these tappets until tappet
28* has first been replaced.

The system of safety-locking in Fig. 2 is
carried outin a similar way as that previously
described with reference to Figs. 1, 3, and 4—
that is to say, that although the levers work-
ing points 10 1112 15 and the levers working
the ground safety-bars 13 14 18 19 are nor-
mally free of each other, yet when the levers
working the respective passenger-signals 25
26 and 2 4 are worked :the levers 1011 12 15
cannot be worked to open the switch-points
and foul a respective passenger movement
until the levers 19 or 18 or 13 or 14, working
the relative safety-bar, have first been re-
placed, which of course cannot be effected
while the train is passing over them. The
interlocking of the remaining signals, points,
and safety-bars numbered in Fig. 1 by the
leversin the signal-tower which actuate them
is effected in a similar manner as that pre-
viously described with reference to Fig. 2—
that is to say, that levers 19 20, working
ground-bars, are normally free of conflicting
points worked by levers 42 40, &c.—yet when
the respective signal-levers are worked the
bar-levers must be replaced before the point-
levers are free to be actusted. This novel
method of interlocking, as will be seen upon
reference to Figs. 8 and 6, is effected without
the tappets themselves being moved sidewise,
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as was the usual method of effecting special
locking previous to my present invention.

Sometimes I arrange for special signals for
shunting purposes, as the disks upon the
bracket signal-post, Fig. 2, worked by levers
5 G 23 24. These levers are quite free of the
safety-bar levers 13 14 18 19, respectively,
and although the bar-levers may be worked
and then the signal-levers, yet when the sig-
nal-levers are replaced the point-levers are
freed, allowing, if any train is standing upon
the bar—say 18 or 19—the front portion to
be disconnected. The levers 10 and 11 12
can be worked, actuating the points right for
the front portion to be shunted through them
without the rest of the train being moved
back clear of the bars worked by levers 18 or
19. The latter inconvenient shunt-back
movement would haveto take place if the bar-
levers 18 19 actually locked the point-levers,
as was usually done before my present inven-
tion.

It is obvious that tappets for effecting my
novel method of interlocking may be actu-
ated either by the movement of the lever
itself, as hereinbefore described, or they may
be actuated by the movement of the catch-
handle 4°, Fig. 4, or by the joint movement of
the catch-handle 4¢ and lever 4, or by any of
the methods well known in the art.

The rib shown in dotted lines in Ifig. 6

moves with the lever until the lock can pass

the end of it, and the said lock then prevents

the return motion of the lever until moved
back, so that the lever may slide past it.

What I claim is—

A method of operating railway safety-bar,
point, and signal levers, which consists in
leaving the safety-bar levérs normally free of
each other and the safety-bar and point levers
normally free of each other until a signal-
lever shall have been operated, the signal
meanwhile remaining locked until all the
safety-bar levers on the line governed by the
signal shall have been properly set, then in
locking all the safety-bar levers which relate
to this line of track and all conflicting switceh-
levers by the setting of the signal for this
line, and then in interlocking these safety-
bar and point levers in a certain necessary
and prearranged rotation—namely, by reset-
ting first the lever which actuates the first
safety-barin the line of travel, then the lever
which actuates the second safety-bar in that
line, and so on—the leverlast reset unlocking
the levers of the switches which conflict with
that line of travel.

JOIIN PATRICK O’DONNELL.

Witnesses:
WILMER M. HARRIS,
WALTER J. SKERTEN,
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