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To all whom it may concerm: |

- Be it known that I, JAMES T. HAMBAY, a
- citizen of the United States, residing at Alle-
gheny, in the county of Allegheny and State

¢ of Pennsylvania, have invented or discovered

certain new and useful Improvements in Rail-
way Switch and Signaling A pparatus, of which
improvements the following is a specification.

In the accompanying drawings, which make

10 part of this specification, Figure 1 18 a general
plan view showing a switch and the switch
and signal - operating mechanism adjacent
thereto. Fig.2isaplan view, on an enlarged
scale, of the switch and signal operating mech-

15 anism. Fig. 3 is a side elevation of the same. |

Figs. 4 and 5 are plan and edge views of the

switch-operating mechanisin detached from

the signal-operating mechanism. Fig. 618 a

- plan view, and Fig. 7 1s a sectional elevation,

20 of the signal-operating mechanism. Figs. &8

and 9 are plan and side elevation views of the
detector-rail and its operating mechanism.

In the interlocking switch and signal sys-

-tems now in use the switch and two or more
25 signals are operated, each by independent le-

vers, the final locking being effected by an-

. other lever connected to suitable mechanism

for locking the switch.. In operating this in-

terlocking system, the simplest form of which

30 consists of four levers connected as above

- stated, the lever connected to the distant sig-
nal is first moved to set that signal at ‘‘dan-
oger’’ and unlock the lever for the home sig-

- nal, whose lever 18 then moved to set such

35 home signal at ‘‘danger.”” The movement of

. the home-signal lever unlocks the lever of the

- switch-locking mechanism. This latter lever

- is then moved to unlock the switch, and also-

- the switch-lever, which 1s now moved to throw
40 the switch for a siding. The locking-lever is
‘now returned to ifs original position, thereby
locking the switch and switeh - lever, the sig-
nal-levers being locked by the previous move-

- ments of the home-signal lever and the switch-
To close the siding, the
above operation 1s reversed, requiring a like
numbper of lever movements—i. e., five lever

~movements are required to set a switch and
its proper signals for a siding, and five similar

50 movements to open the main line.

—— - = T ram

In addition to the objectionable feature of
numerous lever movements incident to this
system it is uncertain in its operation, as all

‘the locking of the signals and of the levers for

the switch and locking mechanism is effected 55
at the lever-stand, while the signals and switch
may be at a considerable distance therefrom,
and consequently the operator cannot know
whether the movements of the switch and s1g-
nals have been effected; and it is possible in 60
this system to effect the locking of the switch-
lever without a corresponding movement of
the signals or switch—as, for example, sup-
pose the switch set and locked for a siding
and the signals at ‘‘danger,”” and while the 65
parts are in this position the counections be-
tween the switch and its lever should be

broken, it is then possible for the various le-
vers to be moved and the signals set for

‘‘safety’’ and all the levers locked while the 70

“switch remains set for the siding.

My present invention relates tosuchan im-
provementof thesystewn of interlocking switch
and signal apparatus in which one, two, or
more switeh and signal connections are oper- 75
ated by one operator from a single position or
standpoint that the switch and signals may
be operated and locked by a single movement
of one lever or other device or operating
mechanism, the locking of the switch andsig- 80
nal operabing connections in their adjusted
positions being effected at the switeh; and 1t 1s
a further characteristic of my invention that
the signals which normally stand at ‘‘dan-
ger’’ cannot beset at ‘‘safety’”” until the main 83
line is opened and the switch-rails-are locked

in such position; and it is an important fea-

ture of my invention that the motion neces-
sary to set the signals is communicated there-

to through the medinm of the mechanism for go
operating the switeh; hence in case of break-
age of any of the switch-connections the sig-
nals cannot be moved from ‘‘danger.”’

To these ends myinvention consists, in gen-
eral terms, in the construction and combina- g5
tion of parts, all as more fully hereinafter de-
seribed and claimed. | - |

On the ends of the cross-ties 1 of the switch-
rails 2, or on a suitable stand or frame In con-

| venient proximity to such rails, is bolted the xoc
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frame 3, said frame consisting of a bed-p]"ate |

provided with upwardly- extending corner-
posts 4, the corner-posts at each end being
connected by cross-pieces 5. Inthe bed-plate
and cross-piecesinside of the corner-posts are
mounted guide-rollers 6, and on the bed-plate
between the guide-rollers is placed the slide
7, 5ald slide consisting of two plates connected
by bolts or rivets, on which are mounted frie-
tion-rollers, whose function will be hereinaf-
ter stated. The slide 7 is laterally supported

~between the ends of the bed-plate by friction-

- sides of the slide, as shown in Fig. 3.

15

- railsin the ordinary manner, as shown in Fig.

20

25

30

rollers 8, mounted on the bed-plate on opposite
To the
bed-plate, at one side of the slide 7, is pivoted

the bell-crank lever 9, the arm 10 of said lever |

being connected by the rod 11 to the switch-

1. Thearm 12 is provided with the horns or
prongs 13 and 14, the short prong 13 being
a prolongation of one edge of the arm 12, and
the horn 14 being arranged at an angle to the
arm 12, as shown in Fig. 3, and of a length
approximately equal to the length of stroke
of the slide 8, and between these prongs is
formed tke curved recess 15, the diameter of
sald recess being a little greater than the di-
awmeter of friction-roller 16 between the plates

of slide.- The prongs 13 and 14 project be- -
tween the plates, and are adapted to be en-

- gaged by the friction -roller 16 during the

~movement of the slide.

On the base-plate, on the side opposite the

- bell-crank lever 9, is pivoted the lever 17,the

35

45

outer end of said lever being connected to the
home signal in any suitable manner. The in-
ner end of the lever 17 is provided with horns
or prongs 18 and 19, arranged at an angle to
each other and to the body of the lever, as
shown, and projectirg between the plates of
the slide 7 are adapted to be engaged alter-
nately by the friction-roller 20, located as
above stated between the plates of the slide.
The horns er prongs 18 and 19 are each made of
a length slightly greater than half the length of
the stroke or movement of the slide, and be-
tween, at their point of junection, is formed the
curved recess 21, having a diameter at least

~~ equal to the diameter of the roller 20. On the

50

lever 17 is formed a lug, 21, to which is con-.

- nected one end of the rod 22, the opposite end
- of sald rod being connected to a sliding bolt,
- 23, mounted in a boss, 24, formed on the un-

- der side of the bed-plate.

55

: Through a trans-
verse passage 1n the boss 24 passes one end of

- the locking-bar 25, connected in the usual

- manner with the switch-rails 2, and provided
- with aslot, 26. (Shown in dotted lines in Fig. -
~ 3.) This slot 26 is so located in the bar 25 as-
to be in line with the bolt 23, only when the
-switch-rails are in, position to * clear’’ the.

6o

main line. = The sliding bolt 23 should be so

- connected to the lever 17 that said bolt will

'6'5 |

- complete its movement in locking before the

lever will have moved sufficiently far to effect
a change 1n the home signal. |

329 643

To the base-plate, on the same side thereof
as the lever 17,is pivoted the lever 27, having
its outer end connected, as hereinafter de-
seribed, to a distant signal. The inner end
of this lever is provided with horns or prongs
28 and 29,similar in construction and arrange-
ment to the horns or prongson the bell-crank
lever 9. These prongs 28 and 29 project in be-
tween. the plates of theslide 7, and are adapted

to be operated on by the friction-roller 30. . -
The horn. or prong 29 should be of sucha
length as to permit the roller 30 to passalong = ..~
its face until the switch and home signal have =~

been adjusted. Through the lever 27,nearits
outer end,1s formed the opening 31 at an angle
to the axis of the lever, and on each side of

this opening, along one edge of the lever, are

formed the lugs 32,adapted to serve as gnides

for the rod 33, through which is formed the g«=7%%
opening 34, said opening being in the normal - ;

. . o
it
- i

position of the rod in line with the opening 31 =iz

in the lever 27.

is conpected to the distant signal and the op-
posite end passes over a pulley, 36, mounted

on a suitably-located post, and is connected to

a weight, 37, said weight serving to hold the

chainorwireatany desired tension. Thelower

end of the rod 83 is connected to one arm of a

bell-crank lever, 38, pivoted on the pivot-pin-

of thelever27. 'Thelowerarm, 39 of the bell-
crank 38islocated in its normal position along
the corresponding arm of the lever 27, and is
provided with the prongs40,arranged at an an-

glethereto, and forming a slot for the reception -
of the friction-roller41, mounted on the upper

plate of the slide 7. Thisfriction-roller 411380
located with reference to the friction-roller 80
as to operate, in the movement of the slide 7,
the bell-crank lever 38, to draw in the rod 33,

thereby further tightening the signal chain or ° &3
wire, and to so secure the chain or wireas to - ==~

cause it to move with the lever 27 when act-

uated by the friction-roller 30,as above stated,

the weight 37 aiding the lever to set the dis-
tant signal.

signal the rod 33 and its actuating bell-crank

. - Through these openings ::i:
passes the chain or wire 35, one end of which = ==

In case rods or pipes are em-
ployed to connect the lever 27 and the distant

38 may be dispensed with, the rods being at- .

tached in any suitable way to the outer end =~

of the lever 27.

Along the inner side of the =

rail of the mainline next adjacent to the switeh

1is placed the detector-rail 42, constructed and .

mounted in the usual manner, as shownin Fig, - == .

1. The operating-arm 43 of the detector-rail ~

18 connected to the auxiliary arm 44 of the
bell-erank lever 9, by the rod 45, or the arm
43 may be connected to any of the moving
parts of the above-described device. On each

side of the arm 43, near its upper end, are .
pivoted the rods 46, the freeends of said rods
passing through holes in the guide-plates 47,
-secured to cross-ties adjacent to the  operat-
ing-arm. Around these rods are placed the
springs 48, which are alternately compressed
| as the arm 43 i8 turned to the right or to the
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aid in moving the operating-arm and the de-
tector-rail, thus relieving the slide of part of
its load. |

In lieu of arranging thesignal-operating le-
vers 17 and 27 and theswitch-lever 9 on a com-
mon stand, they may be separated a consid-
erable distance, the switch-lever being located
at the switch and /e signal-levers arranged
in close proximity to or on the home-signal
post. Such an arrangement of the device is

“¢learly shown in Figs. 4and 5. That portion

of the bed-plate on which the switch-lever 9
is mounted is secured to the cross-ties adja-
cent to the switch-ralls. o

The construction and operation of the slide
and lever 9 aresimilar tothose above described:
but in lieu of actuating the locking-bolt from
the home-signal lever, I provide two such
locking-bolts,which are secured to the slide 7
on opposite sides of the locking-bar, said bar
in this instance being provided with two slots
suitably located for locking the switch 1n open
and closed positions.

The portion of the bed-plate on which the
signal-operating levers 17and 27 and the com-
pensator-lever 33 are mounted is secured to
the post 49 of the home signal, and In lieu
of pivoting said levers at different points along
the bed-plate, I in this arrangement prefer
to mount them on a common pivot, 50. This
arrangement of thelevers necessitatesa similar
arrangement of the friction-rollers 20, 30, and
41—i.e.,in different planes. Thereforethe slide
7 is composed of three in place of two plates.
These friction-rollers are arranged along the
slide 7 in such relation to each other and the
Jevers operated thereby that thesame sequence
and continuity of action is effected as in the
case when all the levers are pivoted to a com-
mon bed-plate. The two sections of the slide
7—i.e.,that employed for operating the switch-
lever and the section for operating the signal-
levers—are rigidly connected by arod or pipe,
<0 as to effect a simultaneous movement of both
plates. The slide 718 connected by rods or
pipes to alever or other suitable operating
mechanism located at the switch or at any
other desired point.

If desired, the arrangement of slide and
levers shown in Figs. 6 and 7 may be em-
ployed for operating the switch-rails and a
signal at a distance therefrom, the switch-
rails being connected to the lever 17 and the
signal to the lever 27, as will be easily under-
stood.

In describing the operation of my appara-
tus 1 will assume that the switeh is open and
that both signals are at ‘‘ danger,’”” and that
it is desired to clear the main line. It will
be observed, however, that in the arrange-
ment of the apparatus shown in Figs. 1 to 3
the switch-rails are locked only when in posi-
tion for clearing the main line, but that in the
apparatus shown in Figs. 4 and 5, the switch 18
locked in both of its positions. The reason for
this difference of construction will appear

left. The tension of thie compressed spring will |

©L-329,643 2

furthefr on. As the slide 7 is moved in the

direction indicated by arrows in the several
views, the friction-roller 16 leaves the horn
13 of the bell-crank 9, and striking against
the horn 14 causes it to assume a position
parallel with the slide 7. This movement of
the horn 14 effects a corresponding movement
in the arm 10, thereby shifting the switch-
rails to which said arm is connected and caus-

ing the locking-bar to move along its guide-

passage until the slot 26 is in line with the

“path of the bolt 23. During the above move-

ments the friction-roller 20 is moved alongthe
horn 18 from the position shown in Fig. 3 to
the recess 21, and during this travel of the
roller 20 the lever 17 is held stationary by the
roller and the stop 51. As theslide continues
its movement, the roller 20, striking the horn
19, swings said horn into a position parallel
with the line of movement of the roller, there-
by shifting the lever 17 and setting the home
signal at **safety.”” This movement of the
lever 17 causes the bolt 23 to enter the slot in
the locking-bar 25, thereby locking the switch-
rails in line with the main rails. As the bolt
23 is s0 located and so connected to the lever
17 that it will enter the slot in the locking-bar
during theé first part of the movement of said
lever 17, it will be observed that any move-

70

79

30

QC

95

ment of the lever will be prevented by the bolt

striking against the unslotted portions of the
locking-bar, unless the switch-rails have been
moved sufficiently far to bring the slot 1n the
locking-bar in line with the bolt, consequently
the home signal cannot be shifted from 1ts
‘“‘danger’’ position until the switch 1s properly
adjusted. - During the above movements of
switeh and home-signal levers9and 17 the frie-
tion-roller 41 moves along the slot formed by
the prongs 40 of the lever 38, and striking the
end ofsaid slotshiftsthelever,thereby securing
the wire or chain 35 to the lever 27, this opera-
tion being finished just as the home signal 18
set ab ¢* safety.”” As soon as the home signal
is set and the chain 35 has been secured, the
roller 30, which during the previous move-
ments of the apparatus has been moving along
the horn 29 of the lever 27, strikes against the
horn 28 and shifts the lever 27 so as to set the
distant signal at ‘‘safety’’ while the slide 13
completing its stroke or movement. |
1t will be observed that it is a prominent
characteristic of my apparatus that none of
the signals can be set at ** safety’”” until the
switch is properly adjusted, for if the home
signal cannot be set, as above stated, any fur-
ther movement of the slide 7 is prevented, the
roller 20 being stopped by the horn 19, conse-
quently the distantsignal cannot be sef, as its le-
ver is operated while the roller 20 is moving
along thehorn19 from the recess21. In opening
the switch the above operations are reversed.
The distantsignal is set at *‘danger,”’ thenthe
home signal 1s correspondingly adjusted, and
as its lever is moved to set the signal the boit
90 is withdrawn from the locking-bar, and

IO

IC

I]

finally the switch-rails are moved to open the -
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switeh. During the movements for setting the
switch the detector-rail is moved from the po-
sition shown in full lines to that represented
by dotted lines in Fig. 1, and in this shifting

5 of position said rail is raised above the main
rails; hence if a car or train is standing on the

- rails adjacent to the switch any change of the

- swltch-rails is prevented. e

- In lieu of connecting the rod 45 for operat-
10 1ng the detector rail to an auxiliary arm of
- switch - lever 9, it may be connected to the
slide 7 or any other moving part of the appa-

ratus. I | -

In lieu of connecting the locking-bolt to the

15 home-signal lever, as shown in Figs. 1 to 3, it
- may be connected to the slide 7, or may be
formed thereon, as shown in Fig. 4; and, if
‘desired, two locking - bolts for securing the
switch - rails in both positions may be em-
20 ployed.. Such duplication of locking devices
~ 1s not generally necessary in trailing switehes,
but should be used in facing or derailing

- 8witches. | - . -

-~ In case itis desired to lock the switch-rails
25 inboth positions, wheu the arrangement shown
in Figs. 1to 3 is employed, a locking - bolt

- can be arranged opposite the bolt 23, and so
connected to the slide, as shown in Fig. 4,

- Whentwo bolts are employed, twoslots should
30 be formed in thelocking-bar 25, such slots be-
- 1ng separated a distance equal to the throw of

- the switch-rails. | I '
I claim herein as my invention— o
1. In aswitch and signal actuating mechan-

35 1sm, a slide having thereon devices for suc-
- cessively engaging suitable mechanisms for
shifting the switch and signals, said devices
‘being suitably arranged to operate the switch -
and signals by a continuous movement, and in

.0 combination with such switch and signal Shift-
ing mechanisms, substantially as set forth.

- 2.'Ina switchand signal actuating mechan-
1sm, a slide having thereon devices for sue-
cessively engaging suitable mechanisms for

5 shifting the switch and signals, said devices
being suitably arranged to operate the switch
~andsignalsindependently,in combination with
-8uch switch and signal shifting mechanisms,

- substantially as set forth. | .
o 3. In aswitchand signal actuating mechan-
18m, a slide having thereon devices for engag-
1ing sultable mechanism for shifting the switch
~and signals, said devices being suitably ar-
ranged to operate the switch and signals in

5 succession and by a continuous movement, in
- combination with such switch and signal mech-
anism and a bolt operated by the slide for
locking the switch-rails, substantially as set
forth. - o .
4. In aswitch and signal actuating mechan-
1sm, a slide having thereon a series of friction-
‘rollers, 1n combination with a series of levers
for shifting the switch and signals adapted to
- be operated in succession during the continn- |
; ous movement of the slide, substantially as set

-~ forth. :

(J

5. The combination of aslide,aswitch-shift- |

.- : 1 | : , - o ‘Hu.., . ) a . | . | E{;.::'E "
Ing lever engaged and operated thereby in the -

first part of its movement,a switéhslocking bar, -

a locking-bolt also taking its motion from the. 70 :

slide and arranged to lock the switch imme-

-alately on its being shifted, and a si gnal-shift- s e
-1ng lever engaged by the slide- ab or toward ;G
the latter end of its stroke, whereby to shift - L R R
a signal at or after the locking of the switch PRI

1s effected, snbstantially as set forth.
6. A slidingbar, 7, a wrist or friction-roller,

L

Ing au arm, 14, suitably arranged and pro-

portioned, whereby after the switch is shifted 8o

1t will be retained or locked: in its new posi-
tion by the wrist or roller 16 engaging the
arm 14, In combination with signal-shifting
‘mechanism and one or more devices moving

with the slide and successively engaging snch 85

signal-shifting mechanism while the wrist or

-roller is moving along and in engagement with

the arm 14, substantially as set forth. D
7. Inaswitch and signal actuating mechan-

1sm, a slide having thereon a series of - fric- Q0

tion-rollers, in combination with the switch
and signal shifting levers 9 and 17, the lock-
Ing-bar 25, provided with one or more slots,
and one or more bolts, 23, actuated by or from

the slide, substantially as set forth. C .95
8. .The slide 7, having thereon the rollers

/30 and 41, in combination with the lever 27,

having the opening 31 in its outer end, the
rod 33, having a corresponding opening, 34,
and the lever 38, connected to said rod, sub- 100
stantially as seb forth. S

9. .Inaswitch and signal actuating mechan-

ism, a slide having thereon a series of friec-

tlon-rollers, in combination with a series of _
levers connected, respectively, to the switch- ros
rails, and the home and distant signals,
said rollers being so arranged on the slide as
to operate the levers in succession during the
continuous movement of the slide, and the

levers being so constructed that during the rio

operation of any one lever the other leversare
held stationary, substantially as set forth.
10. .In a switch and signal actuating mech-

anism, a slide having thereon a series of frie- .
tion-rollers, in combination with the levers 9, ri1x

17, and 27, connected, respectively, to the

switeh-rails, and the home and distant signals,
said levers being provided with horns or

|- prongs for engagement with the rollers, one

~of the horns' on the lever 9 being of such.a 120

length as to engage the roller 16 during ap-
proximately the entire movement of the slide,

‘the horns of the lever 17 having each a, length

approximately equal to half the movement of
the slide, and the lever 27 being constructed 1 25
simllar to the lever 9,but oppositely arranged,
substantially as set forth. S

11. In a switch and signal actuating mech-
anism, a slide having thereon a series of fric-
tion-rollers, in combination with a series of 130
levers for shifting the switch and signals, and -
a detector-rail connected to a, moving part of .
the actuating mechanism, substantially as-set
forth. | o -

16, thereon, and aswitch-shifting lever, 9, hav- ~~-..

iy PRI N .
B REAT ST e
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192. Theslide 7 and wrist or frictional rollers | tion with the operating-lever 43 and the re-

20 and 30 thereon, in combination with levers | lieving-springs 45, arranged on opposite sides

=. 17 and 27, having arms suitably arranged and | of the lever 43 and adapted to assistin swing-
proportioned, whereby the lever 27 is locked | ing the detector, substantially as set forth.

- .5 during the movement of the lever 17, which | In testimony whereof I have hereunto set 15
“~ in torn is locked in its new position during | my hand.

.- 0@ shifting of the lever 27, substantially as JAMES T. HAMBAY.
.~ set forth. Witnesses:
13. In a switch and signal actuating mech- DARWIN S. WOLCOTT,
ro anism, 2 swinging detector-rail, in combina- | R. H. WHITTLESEY,
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