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Application filed July. 20,1891, Serial No, 400,130, (No model.

1o all whom it may concern: |
Be it known that I, GEORGE H. PFEIL, of
Kaston, in the State of Pennsylvania, have in-
vented certain new and useful Improvements
5 in Switeh and Signal Operating Apparatus,

of which the following is a specification.
My invention relates to mechanism for op-
erating railway switches and signals. It has
- been designed more particularly to meet the
10 needs of that kind of such apparatus known
as “interlocking” switch and signal appara-
tus, and hasreferencein the main to that por-
tion of said apparatus termed the “selector,”

which is a mechanism whereby the switch-

15 operating devices when operated are caused
to adjust the signal connections in such man-
ner that only the signal appropriate to the
route to which the switeh or swiichies have
been adjusted can be actuated, the other sig-

20 nal or signals under these conditions usually
remaining locked against movement. Such
a mechanism, broadly considered, is not new
in the art. In Letters Patent No. 216,510, of
June 17, 1879, for example, there is shown for

25 this purpose an apparatus comprising two or
more signal-rods (each leading to its own sig-
nal) capable both of longitudinal movement
for operating signals and of lateral move-
ment into and out of engagement with a sin-

30 glelongitudinal shifting-bar connected to and

operated by the signal-lever in the tower, this

lateral movement being occasioned by the
same movement which shifts the switeh or
switches, and a stop being provided to lock
35 such signal rod or rods as may not be en-
- gaged with the shifting-bar. In another and
subsequent plan shown in Letters Patent No.
342,911, of June 1, 1886, the signal-rods were
Jongitudinally movable, as before; but instead
40 of having lateral movement they were made
capable of vertical movement to permit their

" rear ends to be lifted from or dropped into

engagement with the single shifting-bar, this |

vertical movement downward being by gravity
" 45 aided by a spring and upward being brought
~ about by lifters, which raised all of the sig-
nal-rods from engagement with the shifting-
bar except that rod which controlled the se-
lected signal. In this instance the lifters
zo consisted of toes or cams located underneath
the signal-rods and fixed on transverse rock-

| shafts, which were connected to and actuated

by the switch-operating devices. In a still
later apparatus shown in Letters Patent No. |
415,168, of November 12, 1889, the same gen- 55
eral plan as that last above referred to was
adopted; but the lifters, instead of being fixed
on transverse rock-shafts, were fastened to
transverse slide-bars movable crosswise of
the signal-rods and connected by slotted mo- 6o
tion-plates, elbow-levers, or equivalent 1nter-
mediariestothe switch-operating devicesirom
which they respectively derived their move-
ment. Inall of theseplansthe engagementof
the selected signal-rod isdirect with the signal- 6+
shifting bar and some movement, either verti-
cal orlateral, of the signal-rod other than the
longitudinal movement by which it operates

the signalis required in order toengageitwith

or disengage it from the signal-shifting bar. 70
In still another form of apparatus illus-
trated in Letters Patent No. 424,485, 0f April

1, 1890, the arrangement of parts diiffers ma-

terially from the other patented devices here-
inbefore referred to in that the signal-rod 75
has no movement otherthan the longitudinal

| movement whereby it operates the signal,

and the engagement of that rod with the sig-
nal-shifting bar is not direct, but indirect
and through the intermediary of a cluteh 3So
provided at its opposite ends with flanges,
the one 1o engage a cross-groove in the sig-
nal-rod and theothertoengage a ¢ross-groove

in the signal-shifting bar, the clutch being
movable into and outof engagement with the 85
bar and rod, and when in engaged position
moving with them,and its movement for this
purpose being effected by means of a trans-
verse slide-bar on which the clutch is held
and which is provided with blocks which in- go
terpose between the adjoining ends of therod

| and bar when the latter are not coupled to-

oether. |
My invention relates to apparatus of the

general form last referred to; and it consists, g5
mainly,in an improved arrangement of parts.
whereby a cluteh of the kind just deseribed

is dispensed with and in lieu thereof a coup-
ling-dog is employed, which bodily enters and

is. contained in a recess or pocket formed by 10¢
the meeting ends of the bar and rod, which
ends overlap one another and have formed in
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them notches which when the ends are | 13 is a diagram showing the tracks, switches,

brought together so as to overlap matech or
coincide and form the recess or pocket for
the reception of the dog. The dog, prefer-
ably of Dall shape, is carried by a transverse
slide-bar provided with ribs between which
the dog is held, said ribs beingalso so formed
that they will constitute a lock for such sig-
nal-rods as are not coupled to the shifting-
bars. Each rib is so shaped and placed that
when acting as a lock it will, while entered in
the same recess previously occupied by the

- coupling-dog, come opposite to and engage

20

only the overlapping end of the signal-rod,
consequently leaving the signal-shifting bar

free to move, while it at the same time posi-

tively locks the signal-rod.

In my apparatus if there be a number of
signal-rods then, assuming that each signal-
rod is to be capable of movement independ-
ently of the others, the single shifting-bar
should be provided with a corresponding num-
ber of prongs or extensions placed each in
line with and on the prolongation of its par-
ticular signal-rod. |

The nature of my improvements and the
manner in which the same are or may be car-
ried into effect will be readily understood by
reference to the accompanying drawings, in
which— -

Figure 1 is a plan of the selector complete

- with the indications thereon of its connec-
tions to the switch-lines, the signals, and the

35
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signal-lever in the tower. Fig. 2 is a plan of
the selector with the parts in normal position
and with the cap and transversely-sliding
lock-barsremoved. Inthis figure all the sig-
nal-rods are locked except the first E. TFig.
2% 18 a plan similar to Fig. 2, excepting that
the signal-lever has been reversed and the
first signal-rod has been retracted. Fig. 3 is
a plan similar to Fig. 2, save that all the sig-
nal-rods are locked except the second E’.
Kig. 3* 1s like Fig. 3, excepting that rod R’
has been retracted. I'ig. 4 is a similar plan
to Iig. 2, excepting that all the signal-rods
are locked except the third E2 Fig. 4*isthe
same as Ifig. 4, except that the rod E? has
been retracted. Ifig.5 is a similar plan to
Fig. 2, except that all the signal-rods are
locked except the fourth E3. TIfig. 5* is the
same as Kig. 5, except that the rod F? has
been retracted. In the plan views, Tigs. 2 to

5%, inclusive, the positions assumed by the

lock-bars are represented by the dotted lines.
Fig. 6 1s a section on line 6 6, Fig. 1. TFig. 7
1S a section on line 7 7, Fig. 2. Fig. 7* is a
sectlon on line 7* 7%, IFig. 3.
tion on line 8 8, IFig. 2. I'ig. 8* is a section
on line 8* 8% Fig. 4. Fig. 9 is a section on
line 9 9, Fig. 2. [Ifig. 9*is a section on line 9°

9%, Fig. 5. FKig. 10 is respectively a planand
side elevation of one of the signal-rods; rod
K. Iig. 11 is respectivelya planand side ele-
vation of one of the coupling-bars, bar 1.
Fig. 12 is a plan and side elevation, respect-
1vely, of the pronged signal-shiftingbar. Fig.

Fig. 8is a sec-

signals, and operating apparatusin normal po-
sition with signals set for track1l. Iig. 14 1s
a similar diagram showing signals set from
track 1 to track 2.

Similar letters of reference indicate corre-
sponding parts in all the figures.

J is the selector-box,in the bottom of which
arc formed longitudinal grooves—in this In-
stance four in number—for the recéeption and
guidance of the sliding signal-rods E E’ E?
15, the sliding prongs B B’ IB* B° of the sig-
nal-shifting bar A, and the sliding coupling-
bars 11’ I* I*IY, which are interposed between
the ends of three of the signal-rods E" E? E’
and their corresponding shifting-prongs B’
B* B% These coupling-barsat times in effect
form part of the prongs, at other times forin
part of the several signal-rods, and again at
other times serve, with the dogs, to couple the
signal-rods and prongs together, according to
the position of the interlocking dogs, and are
introduced in order to conveniently adapt my
invention to the needs of a system involving
a plarality of signals. There isone coupling-
bar I between thesignal-rod E” and the prong
B’, and there is a pair of these bars I” I? or I7
I* between each of the signal-rods E? or E?
and its corresponding prong I or I35, The
meeting ends of all these parts—signal-rods,
prongs, and coupling-bars—are laterally cut
away or reduced, so that they may overlap
and still, where they do overlap, just fill
the gurdeways in the bottom of the sclector-
box. ‘In their overlapping ends are formed
registering slots or notches s to receive and
permit the passage of the ribs on the under
faces of the lock-bars, hereinafter deseribed,
as well as the dogs loosely held between said
ribs. Theshifting-bar A issuitably connected
to the signal-lever in the tower irom which all
theapparatusisoperated. Thesignal-rodsare
connected each to its appropriate signal.

C 1s the cover of the box J, in the under
side of which cover are formed transverse
grooves or guldeways for three transverse
sliding lock-bars D D’ D These lock-bars
arc 1n line with the several series of notches
or slots s in the overlapping ends of the sig-
nal-rods, coupling-bars, and shifting-prongs,
and are provided on their under side with
cross lugs or ribs, between which are loosely
placed the coupling-dogs I to HP inclusive,
which 1s the number made necessary by the
particular plan of construction represented in
the drawings. These dogs, which may be of
any sultable construction, I much prefer to

make 1n the shape of balls, of a diameter to

fit snugly but not too tightly the space in-
cluded between the walls of the registering
notches s at the front and rear, the walls of the
grooves in the bottom at the sides, and the top
of the lock-bars D, &c., above. FEach ball is
held between a pairof the cross-ribs on the un-
der side of the lock-bar,the distance between
these ribs being equal to the width of the

guide-groovein the bottom of theselector-box,
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Certain of these ribs (lettered M M’ M? M?) on | the signal-rods E/ E? g disconnected, as just

the several bars serve, also, as stops or locks.
Theothers (unlettered) servesimply to compel

‘the ball-dogs to move with the sliding loek-

bars. The ribs are of suchlength that in the
transverse sliding movement of the lock-bars
they will move easily through the guideway

-formed by the series of registering slots or

notches s, in connection with which they oper-
ate. It is to be noted, further, that the thick-
ness or width of the several ribs is such that
in locking each rib engages only one of the
two overlapping meeting ends of the parts in

-which the notches s are located, and that the
end thus engaged by the rib is the end of the

part in advance of the lock-bar to which the
rib pertains—that is tosay, each coupling-bar

~or signal-rod, as the case may be, is locked at

its rear end only. This will be manifest upon
inspection of Figs. 6 to 9%, The lock-bars are

connected by a link-and-pin connection each |

to its own slotted motion-plate, elbow-lever,
or equivalent instrumentality ¥, I/, or T?,

- which on the one hand is joined to the switeh

connections appropriate for the locking-bar,

and on the other hand to the connections

which lead to the corresponding switch-lever
at the operating-tower. |

N and N’ are stops tolimit the throw of the
lock-bars. -

The foregoing description, in connection
with the detail drawings referred to, will suf-
fice to acquaint those skilled in the art with
the manner in which the several parts of the

selector are constructed and assembled to-

gether.  The ribs on the under faces of the
lock-bars vary in dimensions and position on
the several bars, as will be noted by reference
to the cross-sections, Figs. 6 to 9°, inclusive.

~The manner in which the apparatus can be
used will be understood by reference to dia-

gram, I'igs. 13 and 14. In these figures, No.

118 the maintrack. Nos. 2, 3, and 4 are side
tracks. K K"K K3are signal-blades. LT/ 1?

are switches leading to tracks 2 3 4, respect-
ively. Inthenormal position of parts, which is
as shown in Iig. 13,the main track, or track

- No. 1,1s clear, switch L’ is set for track No. 2,

RO

55

6o

and switch L~ 1s set for track No. 3, and the
selector before the signal K3 is dropped
stands in the position indicated in Figs. 1
and 2.

By reference to Figs. 2 and 7 it will be seen

that the ball-dog H is in the pocket formed

by the registering slots s in the overlapping
ends of prong B and signal-rod E, thereby
connecting the rod with the prong, while the
ball-dogs H’ H* H° are removed from the pock-
ets formed by the slots or notches in the over-
lapping ends of T and B’, I’ and B?, I? and B3,
respectively. Thus I I’ I? are for the time
being entirely disconnected from prongs B’
B* B3 and as a consequence the signal-rods
E’ E* E? to which these ccupling-bars per-
tain, have no connection with the shifting-
prongs and the signal-rod E only can be

described, but theyare also locked indirectly
by resting against their coupling-bars I” I* IS,

‘the latter being locked directly by the ribs

M’ M? M3 of the locking-barD, as seen in Fig.
7. In this statement no account is taken of

sidered in this connection simply as interme-
diate filling-pieces.
will be locked except rod E, which, as above
deseribed, is coupled with prong B and is free
to move. Consequently when the signal-le-
ver through the connection ° pulls on the

Thus all the signal-rods

8

the coupling-bars I3 & They may be con-

75

80

shifting-bar A the latter will be pulled back

and 1n so doing will retract the bar E and
cause the lowering of signal K¢, The parts
In this position are represented in Ifigs. 13
and 2% DBefore making any other move the
shifting-bar must be returned to its normal

position. :

To signal a route clear from track No. 1

to track No. 2, the operation is as follows:
Switeh L first of all mustbe reversed to make
a continuous track as far as switeh L/, (the

Q0

latter, as above stated, being normally set

for track No. 2.) The track is thus continu-
ous from track No. 1 to ftrack No. 2. This
operation has affected the selector asfollows:
The motion of motion-plate I due to the op-
erating mechanism of switch L. has moved its

locking-bar D so that the selector will stand

in the position shown in Figs. 3 and 7. DBy
reference to these figures it will be seen that
the position of all the ball-dogs is such that
while signal-rod E” is connected to its prong
B’ of the shifting-bars all the other signal-
rods are disconnected from their prongs B
B? B3 and not only are disconnected, but also

‘are locked, E being locked by the rib M on
lock-bar D, as seen in Fig. 7%, and E? and E°

being locked indirectly by resting or bearing
against coupling-bars I° and T¢, the latter be-
ing locked by ribs M* and M? on lock-bar D’,
Fig. 8. Thus all the signal-rods are locked

except rod E’, which can be retracted with-

shifting-bar A to cause the lowering of sig-
nal K° The parts in this position are shown
in Figs. 14, 3*, and 72, - -

To signal a route clear from track No. 1 to

track No. 3, the operation is as follows: Before
anyfurther move than that just deseribed can

be had theshifting-bar A must first be returned

to its normal position. Then,leaving switch

L. and its connections in the position repre-
sented in Fig. 14, the switeh 1.’ by its connec-

tion " must be reversed in order to make a

continuous track as far as switch L? and the
latter being normally set for track No. 3, the
track is thus continuons from track No. 1 to
track No. 3. These operations have affected
the selector as follows: The motion-plate B’
of the operating mechanism of switch L has
moved lock-bar D’ so that the selector now
stands as shown in Fig. 4 and in the cross-
sections appropriate to that figure. By ref-
erence to these figures it will be seen that the

moved by the shifting-bar A. Not only are _ position of all the ball-dogs is now such that

100
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signal-rods E E’ E’are disconnected from their ' 9. The combination, with a signal-shifting 6o
prongs of the shifting-bar A and also are | bar, a signal-rod, and one or more intermedi-
locked, rod E by rib M on lock-bar D, Fig. 7%, | ate coupling - bars, all having overlapping
rod E’ by rib M’ on lock-bar D’, Fig. 8%, and | notched meeting ends, of coupling-dogs mov-
s rod E2 indirectly by resting against coupling- | able into and ont of the recesses or pockets
bar I, the latter being locked by rib M® on | formed by the matching notches of the said 65
lock-bar D3, Fig.9. Only the signal-rod E?is | overlapping ends for the purpose of connect-
unlocked and connected up toits prong B?of | ing and disconnecting the said signal-shift-
the shifting-bar. Therefore when the shift- | ing bar, coupling bar or bars, and signal-rod,
10 ing-bar is drawn back it will retract with it | substantially as hereinbefore set forth.
the signal-rod E?, with the effect of lowering 3. The combination, with a longitudinally- 7o
the signal-blade K’, with which said rod is | movable signal-shifting bar and a longitudi-
connected, thus indicating a clear track from | nally-movable signal-rod provided with over-
" track No. 1 to track No. 3. The selector in | lapping notched meeting ends, of a coupling-

\ 13 this position will appear asin Fig.4*. Before | dog movable into and out of the recess or
making any other move the signal-shifting | pocket formed by the matching notches of 75
bar A must of course be returned to normal | said overlapping ends, a transverse slide-bar
position. S | carrying said dog, and a locking-rib on sald

To signal a clear track from track No. 1 to | slidé-bar, which when the coupling-dog is out
20 track No. 4, we must superadd to the forego- | of coupling position enters the recess or
ing series of operations the reversal of the | pocket formerly occupied by the dog and en- so
switch 1.2 whose operating mechanism is con- | gages the signal-rod only, substantially as and
nected to the lock-bar D?of the selector. The | for the purposes hereinbefore set forth.
effect of this will be to disconnect and lock all 4. The combination, with the series of inde-
2¢ of the signal-rods except rod E3, as indicated | pendently - movable signal - rods, the singie
in Fig.5. Thesignal-rod is then retracted to | shifting-bar provided with prongs in number 25
operate its signal X, and in this position the | correspondingtothe signal-rods,and theinter-
parts of the selector are seen in Fig. 5% mediate coupling-bars, said shifting-prongs,
The foregoing is sufficient to indicate the | coupling-bars, and signal-rods having over-
3o capabilities and mode of operation of the ap- | lapping notched meeting ends, of coupling-
paratus. | | dogs movable into and out of the recesses or 9o
It may be here remarked that while I have | pockets formed by the matching-notches of
shown the ball-dog as applied to couple the | said meeting ends, the series of transverse
notched meeting ends of asignal-shifting bar | sliding bars whereby the dogs are moved into
35 and signal-rod, yet the same coupling device | and outof coupling position, and locking-ribs
can be used for coupling together the meet- | on said slide-bars, arranged and adapted to 95
ing ends of bars or rods for other purposes, | enter such recesses or pockets as are unoccu-
and I wish to be understood as intending to | pied by the coupling-dogs and to engage the
embrace such use or application in my claims. | overlapping ends.of those parts only which
40 In conclusion I would say that I do not de- | are in advance, substantially as hereinbefore
sire to be understood as restricting myself to | set forth. I0¢
the particulardetails herein deseribed in illus- 5. The combination of a longitudinally-
tration of my invention, for manifestly the | movable shifting-bar, an independent longi-
same can be considerably varied in sundry | tudinally-movable rod to be operated thereby,

45 particulars without departure from the in- | said bar and rod having overlapping notched
vention; but, ' meeting ends, the ball-dog for coupling to- 10:

Having described my improvements and | gether said parts by entering the registering
the best way now known to me of carrying the | notches of their meeting ends, and means for

same into effect, what I consider herein to be | moving said ball-dog into and out of coupling

so new and of my own invention 18— position, substantially as and for the purposes
1. In interlocking switch and signal mech- hereinbefore set forth. | IT¢
anism, the combination,with a longitudinally- In testimony whereof I affix my signaturein

movable signal-shifting bar and a longitudi- | presence of two witnesses.

nally-movable signal-rod provided with over-
55 lapping notched meeting ends,of a coupling- o - GEO. II. PFEIL.

dog movable into and out of the recess or |

pocket formed by the matehing notchesof the Witnesses:

said overlapping ends, substantially as and T. E. STEEKLE,

for the purpose hereinbefore set forth. J. W. LATTIG.
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