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To all whom it may concern: - - |
. Be it known that I, Ernest K. Post, a
~citizen of the United States, residing in the
- ety of Harrisburg, county of Dauphin, State
5 of Pennsylvania, have invented a new and

“useful Interlocking Switch and Signal Sys- |
“tem, of which the following is a specification.
The purpose of my invention is to provide

a mechanical system of interlockinge switches

30 and signals by which distinetive a vantages
. of the power operated systems are obtained
- with greater simplicity and ease of manipula-

. tlon than in the present mechanical systems.
A further. purpose of my mvention is to
15 safeguard the use of asingle mechanical lever
for unlocking, throwing and locking a switch

“or signal, rendering this practice safe.

. A further purpose of my invention is to

- make use.of hand operated controlling levers
20 of extremely easy throw in place of the lock-
- 1ng and uniocking levers normally used in a

mechanical Interlocking system; which lock-

g 'levers,' largely because of the detector
- 25 in the tower.to.throw.
- A further purpose y 11
~avoid all use of detector bars.”

- bars thrown thereby, are the hardest levers.

. A further purpose of my- invention is to
~ apply to mechanical systems electric detector |

- 30 locking similar to that now used on power
systems, 1n order o0 prevent unlocking and

- throwing of a switch while a train is upon it
or upon its track within fouling distance.

A further purpose of my invengien is to
mechanical

35 -electrically lock ‘and unlock a
- switch or signal controlling lever in the tower
and thus to electrically control the movement
ot a mechanical switch or signal lever, thus
-electrically and reliably performing the work
40 of the detector bar. o
- A further purpose -of my invention is to
make llieaci'mniﬂai switch and signal throwing

| . . o >y .
operate, replacing a heavy lecking lever by a
~distance in one direction as compared with

the mechanical locking lever.

A further purpose of my invention is to | &i)ply the power type interlocking lever comn-
- plete, normally used in the tower of & power.

A further purpose of my invention is to do

50 avoid the use of facing point lock levers.

away with the independent intermediate me-

chanical conneetions between the tower and

. the switeh now 1101’_‘11‘1&11%"118{3(1 for separately
55 locking and unlocking

of my invention is to

the switeh or signal in

levers and their .connections, thus
| the size of the locking rods and cross lock-

5

~and indication magnets which have normally

~quicker by reducing the energy required to " been used in ‘the operation.

i ;
-mechanism. - | .
A further purpose of my invention is to.

- | make use of the miniature machine inter- ¢

—

‘mechanical interlocking switch or signal sys-

tems.. |

A further Pur%ose of my invention is to |

transfer the machine locking of mechanical

-svah ms fron. the operdating levers to con- s
tiou.ug levers, reducing the strain and con-
ségqueutly the size and practically eliminat-

Ing the lost motion by more direct eonnee-

“tion.

- A further purpose of mv invention is #o
reduce the number of locking rods in the
interlocking machine and the cross locking
thereof by eliminating the separate locking

levers. previously requiring representation
there. - - o -

A further purpose of my invention is to

‘reduce the space 1n the tower required for the
controlling and operating mechanism of

mechanical switch and signal systems. ,-
A {urther purpose of my invention is to

‘remove the machine locking for hand oper-

ated mterlocking switch systems from direct
action ypon the mechanical switch or signal

mg.

A further purpose of my invention is to

vermit the use of miniature machine locking
etween operating levers or their controlling

mechanisms for mechanically operated switch
“and signal systems. - .

A Turther purpose of my invention is to

~apply the machine inter-locking system be-

tween levers, indication magnets, quick
switches and other connectionsnormally used
mm a tower i power interlocking systems,

to the electric control of . mechanical switch

locking, circuit controllers; quick switches

.0t power inter-

o i locking, to the control of mechanically oper-

45 controlimg lever and moving it but a short - ated switches and signals, both as regards
| , _ electric substitution for detector bars and
the present.long throw forward and back of - o o

ndication locking..... - I
A further purpose of my invention is to

mteriocking switch and signal system, to the
locking and releasing of & mechanical switch

- or signal lever either gﬁ direct connection

thereto or through its lin
means. L

reducing

80
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A Yurther purpose of my invention is to
provide slectrical eonnections and mechan-
iam for a mechanical switeh or signal lever
indicating the finsl locking meovement in
normat and reverse positions.  This is used
as & iock upon the controlling lever.

A further purpose of my mvention is to
avoid the weakuess of present mechanical

mieriockung switch and signal svstems, the

)
possibility of locking these systems in normal

or reverse position when the indication of the
switch or signal lever shows the reverse
or pormal position.

A turther purpose of my wnvention is to
avoid the mcompiete release of the locking
mecnanism somebimes occurring with the
racing point locks used in miechanical inter-
locking switeh systems and to avoid alse the
delay and expense of obtaining and using
extra thick pipe for the mechanical switch
throwing comnections now required to pro-
tect agsinst buckling of the nipe in such
Cases. - L _

A forther purpose of my Invention is to
INechanICHT 106}14: the Iink of & mechanical
switch or signal lever in ibs positions at the
extremities of throw of the fﬂver by means,
operated {rom & power-type nterlocking
lever complete which acts as a controlling
faver ior the mechanical Isvar,

Yor the purpose of distinguishing between
switch and signal systems in which the ac-
tuai throwing of the switch is done by man-
uai labor from those in which the actual op-
eraflon of the switeh or signal, while direct-

ed by the movement of o lever is actually

sifected by electricity, compressed air or

other apphecation of pewer through suitable”

conniections or valve movements formed, 1
nave designated the former, that is, the ac-
tual menual throw, by the term mechanical
or mechanteally operated whether it refer 10
the manually operated lever alone by which
the switeh or signal is thrown, or to the en-
tive gystem, or to other parts of the system
than the manually operated lever, such as
tho conmections of the switeh or signal so
thrown; and T have designated the latter

“sysiem, that is the one making use of a

sourcs of power, as electricity or compressed

-2, as power operated, and refer thereby or

gy the term “power’ either to the lever

iteelf or to all or a portion of the system so

included as may readily be secen by the con-
toxt. In the art as it at present exists the
distinction between these two is clear and
thus 1s particularly true because of the differ-
ent types of lever, connections and inter-
locking ordinarily used. Thus the mechan-
ical lever ordinarily used is of a long and
?mverful type operating over a quadrant,
atched at each end of the guadrant by a

latch which is sFring-—set anc: which 18 re-

ieased by a small lever grasped within the

i

823,702

ical lever; the connections with the switeh
are formed by levers and pipes by means of
which the throwing of the mechanical lever
actually produces the movement of the
switch or signal; the machine locking used
with the mechanical lever is composed of

relatively large bars capable of withstand-

ing the strain that can be brought upon {he
mteriocking by the full arm or body ““throw”
or the operator and these bars are normally
connected to the link mechunism. Evi-
dently the term interlocking in the claims is
broad enough to cover both this interlockine
and minlature interlocking unless one is spe-
ctfically named or otherwise indicated by the
context.  The power lever on the other hand
15 2 very short lever and is capable of opera-
tion by hand or wrist movenient as opposed
to arm or body movement. In most of
its forms it acts more directly upon its in-
terlocking than in the case of the mechan-
teal lever, giving room for less lost motion,
and 1t can make use of very much smaller
bars in the interlocking system because they
do not have to withstand anywhere nearly
as much possible strain.  The power lever
makes connections which cause some souree
of power, as electricity or compressed {luid,
to be applied to the actual pliysical move-
ment of the switch or siegnal. As the lever
1s-relieved of the duty of physically moving
the switch er signal, the resistance to its
movement 1s very much less than that pres-
ent i the mechanical lever and the shorter
leverage and smaller levers and miniature
interlocking already referred to ure pernuissi-
ble. Most of the manufacturers of power
machines have taken advantage of the
smaller and more compact construction
permissible te make the connection with the
interlocking more direct than is the cuse in
the standard mechanical interlocking, thus
reducing lost motion. The switches and
signals themselves used in the power opera-
tion differ from the switches and stenals
used 1 the mechanieal operation’in the ap-
plication of the power thereto, and in this
way only. -

in practical application to railway switch
and signal work some power systems have
directly connected rotatable or sliding levers,
used for formmng the connections for the

throw of the switeh or signal, with the inter-

locking mechanism, by means of a rack or
segment secured to the rotating shaft or by &
camnr groove 1n the sliding shaft; and the de-
tector and release locking engage directly
with a Segment or plate upon the shaft by
means of electrically operated latches.

In what I have designated as the “power-
type lever’ it is permissible to make use of a
lever having all or as many as may be desired

of the characteristics of a power lever to
‘which I have referred above, in so far as con-

34)
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hand that grasps the handle of the mechan- | cerns the rotatable, rocking or sliding char- 139
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‘acter of the lever, the Sﬁzail' size of the ver,

the relatively direct connection with the in-

terloeking, the small size of interlocking be-

- cause of freedom from possibility of excessive

¢t

19

-operation of the switch orsignal is not effected .
by power set in motion by connections upon |
the lever itself as in the power systems but is

29

strain, the direct engagement of electrically

‘or otherwise operated release and detector
locking with the shaft of
projections thereon or upon a segment or '

the lever through

plate thereon, and quick switches, thus mak-

ing possible the use of a substantial duplica-
tron of the power lever insofar as 1ts rorm,
operation and control are concerved, but dif-

fering from this power lever in that the actual

delegated to a manually operated lever

known here as g mechanicsal lever.  The lat-

ter 1s controlled by the power type lever
which permits but does not; cause the move-
ment of the switch or signal, I'recognize that
the lever made use of 1 connection with this

- mechanical lever need not resemble the

%

39

!
o

mechanical lever

g
w

66

6o

lever wholly loses its utility
vice to be throwi by the me

present recognized forms of power lever and

that variations may be made not only in the
lever itself but in the iterlocking to which it

is connected and in the detecior and release

locking thereof. - . , o

- Each power-type lever is intended to be
and preferably 1s most desirably individual
to one mechanical lever and ‘
mechanical lever is preferably individual to
one controlling lever., This is particularly

“desirable because of the advantage and in

many cases necessity for direct locking ot the

not direct locking, each section of whatever
ndirect means is provided gives opportunity

for lost motion and ine reases the cost and the

space oceupied.

~If the controlling lever and mechanical

lever be not individual each to the other, one
of the main advantages of my mvention is
lost in that the

of the switch or signal which is to be thrown
by the mechanical lever, . e., the controlling

by so far as the de-
wechanieal lever is
concerned and - controls instead with respect

- to some outside separate and distinet mech-
amsm or condition only,  Thus, for a me-
chanical switch lever, my controlling lever is.

primarily intended to control with respect to

“the condition of the track (detector) or posi- |

tion of the switch and to take care of other

conditions and the position of other mechan-

isins, such, for example, as signals, through

the mn terlocking connected with the control-
ling lover. Again, my mechanical lever where

used for signal .o[;:emtion is intended prima-

rily to be controlled by- its coptrolling lever
with respeet to the position or condition of

hkewise each

(through the lever itself or
148 link) by the controlling lever. If there be -

controlling lever ceases to be
capable of being itself controlled by the mdi-
-cation and track circuit detector conditions

:&

- the interlocking of the controllin o Jever.
-vantages of my invention may be so lost if

‘not bear the close individual relation which I

with an individual controlling lever for each
mechanical lever but responding to the posi-
tion or condition of a signal, for example,
 though controlling & mechanical switceh lever,
or with a controlling lever, responding to the

“gpoup of mechanical levers,
Wl L
several indicated above, and _
tire advantage of my invention be thus at-
tamed or not, it is possible to secure a CON~
trol. of switch or
hitherto impossible, and to secure it with s
single system of interlocking and that MIinia-
ture, permitting association with: power le-

complexity. | o
- .Where I have referred to the

| power lever
complete, I indicate such a lever

as has con-

detector and release locking and. quick
switch coutrol as may be necessary for its
use, differing for switch and signal use in this,
and which forms connections which app Iy

ower to switch or signal operation. Where

lever complete, T indicate a lever of such a

miniature interlocking, and, if necessary, for

‘switely, but lacking the connections by which

the lever, the miniature interlocking with
which it is to be connected,” the detector

standard types nor indecd reed they be of
any 'pm.s:-;(-*.n.ti( 11

vided they perform the same function. = .

~ I'donot purpose in this a plication cover-
g or attemplmg to cover tﬁ

trol of & ground switeh lev
anism within the tower is
check or stop
is then fiee to be thrown by hand. -

In thesuse
nals the railway companies of the
have had to choose between.

er in which mech-

two systems.

necessity for instullation of compression o

i tion of the operative parts over a conslder-

| the signal and the position or condition of
i other mechanisms is taken care of through

position or condition of a group of switches,
fer example, and governing a corres onding
| ' £ He | | _

vers and interlocking therewith with increase.
of safety and reduction of exXpense, space and |

1 have referred to power ty})e mterlocking

general character having connections for

nownand recognized types pro-

e various meth-
ods of or apparatus now known for the con-
120
made to release a

at o designated switeh which

of imterlocking switehes and s~
country

One of these, the power systen, involves the.

other power plants as well as the distriby-

- Notwithstanding that.one of the main a-

70 -

the controlling lever and mechanical lever do

have pointed out, some advantages of my in-
‘vention for special purposes may be attained

75..

80

wtever the arrangement, among the
whether the en-

sighal mechanical levers

90

2

| neetions for minlature interlockin o, and such

109

indication and releasc locking and a quick .

_ the]power I8 set in operation. In neither case
do T wish to be understood as specitymne that

110

locking, the rélease locking or the quick
switch need be of the present recognized .

].‘Lf}_

130
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able area. All of these outside of the tower
are necessarlly somewhat exposed with the
consequent opportumty- for mechanical in-
jury and destruction, all at enormous ex-
pense.  The other, the mechanically oper-
ated, here ealled “mechanical,’” interlocking
switch and signal system has complete sep-
arate locking and operating connections be-
tween the tower and the switeh or signal,
wineh are unreliable because of incomplete

protection against failure to throw, partial
From the

unlocking and wrongful locking.
tower standpoint these mechanical switches
and signals are cumbrous, occupy a great
deal of space and are extremely difficult to
handle. One of the highest types of power
interlocking switch and signal system as rec-
ognized generally by its use upon the most
mmportant ratlroads and ‘terminals, com-
prises in its switch mechanism, which may be
taken as typical of the mechanisim useful for
throwing either switches or signals, a com-
plete tower equipment of small controlling
levers connected by miniature machine in-
terlocking and carries contact switches di-
rectly upon the lever shaft for the control of
the power operating mechanism, among
them quick switches, to switeh the indication
contacts to normal or reverse position imme-
diately after the lever passes the center of its
throw 1n - etther direction, and indication
magnets preventing continuous complete
throw of the lever in either direction and act-
Ing to release the lever, to permit completion
of its movement in either direction, actuated
by a detector track circuit and by the “indi-

~eation” contacts made after the locking at

40

the extremities of normal and réverse throw
of the switch. |
to direct the current to the proper indication

- magnet.

45

50

C
oy

valve.

In close proximity to the track switeh a

‘motor s used, in the particular form under

deseription, a cylinder controlled by a slide
Klectrical connections controlled by
the lever in the tower throw the current upon
a “normal”, “reverse’” or locking electro-
magnet according as it is desired to move the

slide valve so as to move the switeh to nor- !

mal or reverse position, and to lock or unlock
the same.

- The piston rod, moved by the piston in the
cvliinder, has some play In either direction
without effecting movement of the switch,
this play being made use of to lock and un-
lock the switch and, at the extremities of its
movement in each direction, to make con-
tacts tor the indication magnets. The inter-
mediate portion of the movement of the
piston rod throws the switeh.

The present tendency toward placing the

towers closer together and particularly so in
proximity to terminals is bringing a larger
and larger percentage of the switches and
signals to be controlled «within the physical

The quick switeh is effective

T == wrr——r vreier - =—-1

-
5\
!

Jr—

f

- Among signal engineers the fact that
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reach (800 feet) of mechamceal switches
should they be made rehiable in operation.

In the best weehanical system n use at
resent, the switeli is throwi by a laree hand
Ieve_r, link locked at each end of its move-
ment, and by a system of mmtermediate levers
and pipe connections. A seecond separate
tever in the tower and a second set of lever
and pipe connections act upon one arm of a
three-arm bell crank beside the track whose
other two arms are connected respectively to
the detector bar which 1s operated by means
of links or shdes and to the locking and un-
locking mechanism by which the switch is
locked and held in normal or reversq posi-
tion.  Should the switeh fail to throw with
movement of the switch operating lever, as
might oceur through bwu&{:‘tge or buckhng
of the pipe, the locking mechanism would
engage with the same opening from which it
had just been disengaged and the switeh
would be locked in the original position
while the lever in the tower would indicate
the opposite position. No practical means
has yet been applied to mechanical inter-
locking switch or signal systems which re-
hably guards against the failure of all move-
ment of the switeh in such instances.  Fur-
thermore, 1 view of the lost motion, sepa-
rate connections from the mechanical lock-
i and unlocking levers, this lever has some-
times been thrown without locking the

- swateh.

The use of the detector bar is quite unsatis-
factory and is growing more so. The rail
heads are getting wider and wider while the
wheel faces are remaining the same. The
detector bar 1z necessarily on the outside of
the rail.  The rails may be worn and where
the train hugs the other rail at the time the
wheel faces may faill to reach the detector
bar. Sdliding of the rails laterally under
stratn has a similar effect. The detector
bars, now required to be of {ifty feet length,
make the locking and unlocking levers ex-
tremely havd to throw. The length of the
cars 1s constantly mecreasing.

}

switches are {requently thrown under trains

by reason of the failure of the detector bar is

notortous. Railroads have sought to pro-
tect agamst this by the use of an electric
lock which 1s, however, so unsatisfactory
that they have been unable Yo omit the de-
tector bars and have had to rely upon both
of these means for mechanical interlocking
switches, notwithstanding that neither one
is sure. .

It Turther consists of other novel features

of construction, all.as will be hereinafter

fully set forth. -

Fioure 1 rei)resents a view, part in eleva-
tion, part plan and part diagrammatic,
showing a construction embodying one form
of my mvention. Kig. 2 represents a por-

8D

40

G5

100
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tion of Fig. 1 in fragmentary end elevation.

Figs. 3 and 4 represent a portion of the strue- !

ture set out mn Fig. 1 i different positions.

Fig. 5 represents an end elevation, partly in
section, showing various positions and por-
tlons of controlling mechanisms embodying

my invention. Fig. 6 represents in detail

‘section, a portion of the controlling mechan--

f Figs. 7 and 8 represent a side
elevation and a detail, respectively, of a
modification of the connection between the
controling and operating mechanism of Fig.
1. . Fig. 9 shows a further modification of
this connecting mechanism. Fig. 10 shows a
combined view, in perspective, plan and

chiagrammatic form, of the combination in-
-the same hoard of the controlling and inter-
locking mechanisms used by me and the

operating and controlling mechanism used on

o modern power interlocking system, the le- -

vers being interpolated in-the same frame.

Fig. 11 shows an elevation of a power type:

machine interlocking lever having a different
direction of movement from that shown in
the other figures but suitable for use with in-
terlocking systems. Fig. 12 shows an ele-
vation of an interlocking controlling lever

and mechanical lever applied to the .opera-
tion of il Si{gna], e P

Similar numerals of reference indicate cor-

- responding parts in the figures.

- .

Referring to the drawings:—-1 designates a

lever which I have illustrated as of a charac-

30

40

49

ter frequently used in power operated inter-
locking systems, using a rod ‘2 connected

therewith, a miniature interlocking rack 3,
comprisig longitudinal bars 4, each operated

by a segment 5 upon one of the rods 2 and

transverse bars or cross interlocking not

shown in Ifig. 1. The parts which' I have
described are normally horizontal though it
will be recognized that the direction of the
rod has nothing to do with the invention, or

indeed with the use of the power interlocking
lever complete, a part of which has just been

described. The portion 6, which I have

shown as-a continuation of the rod 2, may be

ot
it

. | | . - | . . i |
together, which 1 have, therefore, not illus- |
These are best seen

GO

in line therewith, or at any angle thereto
and is quite frequently vertically disposed in-
relation thereto, for economy of space or.
other convenienee, Upon it in power inter-

locking systems are normally located switches

known as circuit controllers of which I make

use of two, 7 and 8 respectively. It adlso
arries quick switches 9 and 10, which are
well known 1 the art and which move

trated 1n great detail,
in g, 5. | o e

The fixed contacts codperating with these
switches are two in numLer for each switch
and I have desienated themras 11, 12,13, 14,

15, 16,17 and .18 respectively. Preferably

upon the same shaft 6 ave located quadrants

.

]
[

|

]

' I‘bé I crank. This has arm 35 engaging there-
with and arms 36 and 37 for engagement with

the .faces 38 and 39 of an aperture formed in .

3

i

b

lower members 25 and 26 of indication

Intehes mounted upon armature stems 27 of

armature 28. "The parts are alike for cach

of these indication magnets and this descrip~

tion will, therefore, sullice. -
The operation of the power Interlocking

| lever complete is so well known that it x\riﬁ

not be necessary to describe it in detail fur-
ther than to say that the reverse and normal
indication magnets operate alternately to per-

mit movement of the lever in the two direc-

5

segments or lugs 21, 22 and 23, 24 respec-
tively for engagement with the upper and

tions initially and at the limit of movement .

and that the quick switch acts as a distribut-

g switch for the circuits which are to be
connected by means of the other switches.

80

Applying this power type interlocking lever

complete to iny invention,swhile I have pre-

ferred to use & positive mechanically oper-

ated stop between.this power type inter-

locking lever complete and my hand lever 1
recognize that an electrically operated stop
might be made use of 1n a great variety of

forms, for example of the type of the indica-
tion magnet, using a quadrant upon the end
of the link or by an electrically operated

plunger” {itting into apertures in. a segment

end of link with or without indication to
show the engagement of the electric-lock:
The electrical connections in such case would

be made very simple by switches of the type

shown at 7, 11, 12, However, 1 prefer.to

make use of the mechanically operated lock

and -will describe at this pomt one form of

85

90

95

100

this lock; that illustrated in Fig. 1 in one

position; and in other positions in Figs. 3 and
4. Imake use of segment 29 upon the rod 2,
or any extension or connection -therewith,
operating upon -a rack or rod 30 which is

shown guided at 31 and terminating at 32 in

a thread. Thisis connected to a lug 33 hav-
ing- pivotal connection at 34 with a double

extenston 40 of link 41, said link-41 .being

otherwise of the general type used-in con~
nection with mechanical lever and attached "

to rock about pivot 42 to permit the passage

105

110

therein of a slide 43 dropped into the offsets .

44 and 45, at the extremities of a quadrant .

segment 46 about which the lever 47 moves.
The connections of slide 43 are attached to a,

rod 48 spring-pressed at 49 and controlled by
hand latch 50. - ° N

-

120

In Figs. 1 and 2 the switch is'shown in nor-
mal position which in these views corre-

sponds to the righthand positionof lever 1.

- Fig. 4 shows the mechanical Jever, link and.

locking thrust extension 40 in ‘‘reverse posi-
tion”’ while in Fig. 3 the mechanical lever is

shown in normal position, but with the

thrust lock Bell crank out of.engagement
5 19 and 20 of the well known type, having | with-the locking extension 40. 'This is the

130
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battery 76

60

and bar 70.
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position just before the lever i has heen sent 1

“home”” to its final position and corresponds
to the position of the parts at the final relesse
of the rod 2 by the corresponding indication
magnet. | -

Referring to Fig. 1 and tracing the move-

ment of the track operating parts and POSI-

tion of the civeuits, which are shown con-
ventionally, as are various other of the parts
used in carrying out my invention, 51 desig-
nates & lug pivoted at 52 to the extension of
the mechanical lever shown as pivoted at
pomt 53. A vod 54 connects fug 51 to a
slide 55 bearing the switeh locking means
and suttably guided so as to give a straight
Iine movement. It will be understood thaf
the connections which I have indicated ape
conventionalisms merely and that in fact
there would ordinarily be various changes of
direction interposed between the mechan-
1cal lever and the slide.-

The slide 55 carries oppositely directed
pins 36 and 57 which perform ocking fune-

tion at the extremities of the movement of

the shde, engaging with the apertures 58 and
nY, respectively, in the transversely movable
locking rod 60 suitably guided and movable
with the connection 61 which is attached to
the movable points 62 and 63 of the switch.
A stud 64, during the locking movement, at
each extremity of stroke moves parallel with
one of the faces 65 or 66 of an escapement
crank 67 pivoted at 68. '
crank is, however, itself rocked by stud 64
during that portion of the movement of the
siide 55 when unlocking and locking are not
tiking place.  The stud has neted merelv as
a bur to mo ‘ment of the eseapement by
tonching one fuce ns 65 thercof, then par-
allel to its line of movement, until the siude
passes the unlocking position, when it ac-
tively engages with the escapement and
throws it to the position where the other
face, as 66 is parallel to the line of move-
ment. * The escapement rocks between {hese
two limits defined by parallelism of the two

faces, one at each limit with the slide, this.

rocking being controlled absolutely by the
stud which prevents such movement except
when it is causing the same. The move-
ment of the escapement crank causes move-
ment of the switch points by means of rod §9
_ The final movement’ of the
slide ‘In each direction makes contrets be-
tween 72 and 73 or 74 and 75 by means of
block 71, insulated from the slide.

A difference of potential is normally main-
tamed between the track rails by means of
and the insulation 77 of rails
about the switch. This is effective to cause
current to pass through the magnet 78 hold-
Ing armature 79 closed as a switch to unite
the parts 80 and 81 of a cireuit containing
buttery 82. The difference of potential is
reduced and the switeh armature at 79 is

RS
T Eal (AR T

This eseapement |

1]
Ccontaects 72 and 71

L

. e |
inaicatosd,
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opened when the rails are short circuited hy
the presence of a {rain upon any poriicn of
the tracks within the section to he proteciad
FFI R .l,_ o "'Eﬁ - .,.“.} “}']. WA 'i".‘ft et : RTVIeY __,|I_.; y
s track relay and short cireuwit operation
to take the place of a detector har, is of
course well knowrn, as also are (he nse of o

shde and loeking pofits aild comfapis

A

238

o "
they have not previousdy been available and
serviceable for mechanical switeh eperntion.

in the pesition shewn in Fies, T oand 2 the
lever 1 is in nomnal position, I aperation
1t s thrown {o the widdle position puLtige
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further movement by fnee 83 o
40, and where arm 3 will ba Blocked by Duee
S there be anw reeking of the Helk, feaving
the quick switel fn the arisinal position
with 15 and 16 disconnected and 17 and i
connected,  This nttial movemens cannot
take place uniess the proper indieation g
net B3 or 86 is energized.  fo this enee, as e
cireuits are drawn, the indicntiop siarhiel 85
woutld have (o be energized, whish e U
that the switch arnuviture 79 he cileigized,
msuring freedom of track from train oeci-

pation.
In the cireuit Ve Show
wittle
Py wires 87
| Jonnertion
80 18 branehed uf a1 90 to 11 and 13
whose complementary brushes are connecied

-
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prefer te madel alter power switeh lovers,
must now te thrown the rest of the wav. tht
is, to its reverse position as shown at the
vight in Fig. 5. This final movement of i he
lever 1 is not possible unless the siide B& s
completed its movement to loeling position
as 1t acpends upon connections made be-
tween the contacts 74 and ¥5 by means of
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I

the reﬁ»"erse
permit the link to raise to its ex-

A movement of the lever 1 beyond the
middle position throws the quick switeh,
locks the mechanical lever and releases logk-

~ing in the locking frame o permit the signal
. to be given corresponding to the switch posi-

10

tion. The completion of this throw of the

‘mechanical lever places the parts in the same
position, except that it is reversed, as that |

- previously occupied in the normal position of
- the parts and the movement of the lever 1

15

20

;30

35

~ ‘switch lever theie shown is only one of many
mechanical forms as well as*the electrical -
- forms which can be used, I have shown two

40

-an operating lever for a
of longitudinal interlocking 96
- terlocking 97 with dogs 98 as may be used for

- chanical switches, switch operating
- switches, sighal controlling

~ and mechanical lever 47 from reverse to !
normal is a ' repetition of the movement from
normal to reverse, using corresponding other |
connections, . = B

In'Fig. 5 I have shown lever rods 93 and 94

for switch operation, one a controlling lever |

for a mechanical switch lever, and the other
' power system and
have illustrated them as mounfed ‘in the
same frame as a switch rod 95 which I have

Hlustrated as seen to make clear that it can
be " interpolated into any combination of

mechanical lever control and power 6perating
levers and that it makes use of the same type
96 and cross in-

the controlling or operating levers. . The

levers 99, 100 may be any of the types which -

I have indicated, switch controlling for me-

sighals or signal operating for power signals;

In order to indicate very clearly that the
particular form of connection between the
controlling lever of Fig. 1 and the mechaniecal

- other forms, one'in Figs. 7 and 8 and the

45

50

other in Fig. 9. - Taking up the form in Figs.
7 and 8, I may pivot a rod, as 101, or other-
wise attach it to the end of a link 102 making
1n its tap a guide for the movement of the rod
o
t‘heéeiq'permitting travel of a pin 104 mount- |
ed upon arm 105 and secured. to rotate with
until the lever 1 reaches the middle
posttion when the lever 47 must be thrown

Thus I may form a transverse slot 103

rod 2,

~ and latched to rdck the link 102 until pin 104

b5

has traversed slot 106 and can be turned into -
slot 107 to complete the movement of lever 1.

In the form shdwn in Fig. 9 a rod 108 hay-

- Ing openings 109 arrd 110 and guided at 111 is
~connected as at 112 to move with the lever

- 60
- subject to the possibility of relocking without.
“throwing this lever, in this
~ the staggering of the pins. =~ SR
In Fig. 10 Thave illustrated the use side by i

47. 'The pins 113, 114 engage with the sév-

eral openings to lock the operating lever in
its several positions. - This form I-Tso,ls not

. , In case because of

Or power
for mechdanical

)

controlling lever 1 and rod 2 with connestions

position and the latch has been § side with the same machine intes] ocking, of &

for controlling a mechanical lever by means

of & connection 30

and. & power operating
léver and

connections which I have illus-

trated conventionally and in which the

switch 115 is thrown by an air cylinder and

piston whose valve is worked bv- macnets
g

&b

70

116, 117 and locked by magnet 118’ ener- -

. g1zed by connections 118,119,120, the same

protection being had by track circuit de-
btector magnet 121 and indication or release
locking magnets 122, 123 and their connec- -
tions as has already been described. The

75

same 1nterlocking machine is shown in use

having locking bars 124, 125 and eross lock-

lever 127 and its rod 128,

80

ing 126 for the lever 1 with’its rod 2 ag for

In Fig: 11 T have shown a lever 129 of tle

longitudinally movable type of well known
use having lock operating slot 130 and the
usual lugs 131, 132, 133 or any suitable ar-
rangement of these parts. I Kave illustrated |
here one form of connection by which the
levers may be locked together and. improper

movement prevented. The rod. 134 ig

‘moved by the link to bring aperture 135 in
 line with pin 136 or aperture 137 in line with -
pin. 138, but not to permit pin 136 to engage
‘maperture 137 nor pin 138 to engage in aper-
ture 135 because of the staggering of the pins.
The rod 134 is puided at 139. .~

In Kig. 12 T haveshown a lever 140 moving
‘rod 141 having interlocking 142, indication
magnet 143 and any suitable contacts 144,
- 145 to engage with rings upon insulation 146,

the utility of such a controlling lever for use
in connection with a signal operating me-

1 enanical lever'and have shown the same con-
nection between tie rod 141 and lever 47 as
in Fig. 1'by segment 29, rod 30 guided at 31
i
“have connected lever 47 by rod 147 with a

and the stop for the link extension shown.

conventional means fgr throwing a signal 148

I through bell lever 149 and rod 150. |
Ii will be understood that my illustration
of the ¥arious forms of locks shown, the sev-
eral movements of levers to which my inven--

tion'is here adapted, and the combinations

by which I am able to make use of confrols
ling levers for mechanical switches or sienals

or both, in the same interlocking combing-

tions as power operating levers for switches
and signals, and that permissibly miniature,
is for the purpose of showing the independ-

ence of my broad idea of these differences as

meritorious forms of my invention, , |
Where I refer in the clnims to switeh or
signal and kindred expressions it will be un-

derstood that T am including also structures

where both occur, and a switch or signal in

90

95

100
the mating contacts not being here shown. -
I have illustrated this in order to bring out -

105

110

115

120

well as for the purpose of showing these

125
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power wteriocking lever complete

throw
- 'L SN Ci‘lll“}f‘

&3

the singular is intended also to cover a plu-
rality where they move together, as’'in the
case of the switcehes of a CrOS$-OVer,

Having thus described my inven tmn what
I claim as new and desire o secure by TLottors
Patent. is: |

1. iu‘ an interlocking L**y*stmn the combina-
tion of & power mteﬂochmw switch lever and
connections, and a I".l'lﬁ(‘h"tlll(’dl switch or sig-
nai lever and connections using common ma-
chine interlocking.

2. In an mtarlockmw switch system, two
switches, a power mtm*loghmw lover com-
plete for one sw
therefor, and a mechanical lever and connec.
tions for the other switch using the s
miniature interiocking.

- 3. in an 1111:81‘10(:1{111':? switch or signal sys-
tem, 8 power IIItf‘I‘IOChIIU‘ lever complete
with its connections and embod Viny nnla-

ture machine 11119r10c*k111g in combination

with 8 power type interlocking lever, making
use of the same miniature ma,chme mterlock-
ing, ana a mechanical lever and connections

controlied by the power type interlocking
lever.

4. In an mteﬂoel«*mg switch system, a
with
swit.ch eennectmm mmmture machine inter-
1001{1119* electrical track circuit detector loek-

ing, mdmaimn locking and power switch op-
PI‘&HOD 13 combination with & power type 1n-

terlockmg lever complete, hqvmg electrical
track circuit detector and indication locking,

making use of the said miniature machine in-

terlockmﬂ' and a meeh 1111{3&1 switeh Jever

| and connections.

5. In: an interlocking sw tel systern, a
pOwer interiocking lever complete and ma-
chine interiocking, electrical track circuit de-
tector and indication locki ing, in combination
with a power type mtml()clmw lever com-

plete, also having electrical track cireuit de-
tector and indication locking using the s

Same
machine mteriocking, a mechanical lever,
awiteh connections tnerefrom, and a lock for
sald mechanical lever controlled by the posi-
flfm of the power Lype interlocking lever.
Inan interlocking switch %}5101}1 2
p:rwer mterlocking dever and connecetlons
coinplete, embodynwm nature interlocking,
elecirical track deteetor and mdieation foek-
ing and power switch aperation in combina-
tmn with & power type inlerloeking lever,
tsing the same machine mterlocking as (he
}Jawm interlocking lever, and clee trical drack
cireniit detector and indication lnf‘l\m o there-
for, a mechanicai lever, a lock | ¢ the hand
lever at cach ond M its throw, a bh{l(‘ moved
v the mechanics! lever to lock, nulock and
the :m’it:f'"!.i aid make the mdieation
antd means operated by the
power type Tover for setiing the lock in the
mechanical lev

viteh, miniature 1Tliellt}ckmm

?

923,702

In an interlocking switceh systent, a ]hbll
of 11’11(‘*110(*13111” levers, eleetrical track cir-
cuit detector control for eac h, cleetrical indi-
cation loeking for each, common machine in-
terlocking for the two levers, two switehes, a
power switch operating mechanism operated
by one of said levers, and a meechanieal
switch operating mechanism controfled h;
the cther said lever,

8. In au nterlocking swiich systen, a

hower type controlling lever, trac & circuit

detector locking therefor, mdication lockimge
therefor, an mte locking nmt_huw connected

| therewith, and a 1‘1100]141]1(*&1 switch lever di-
J 1ectlv controlled therehy.

SAINEG 4
'])owm type controlling lever,

| the mechanieal lever for

- H\“’JWm

TER E Ei - e L EELE R

In an interlocking switch system, a

track cmmt
detector locking therofol 1mh ation tocking
therefor, an mteﬂnchmw machine connected

therewith, a mechanical switeh fev o1, 2 lock

therefor, and a connection between the
lock and the controlling lever. |

10. In an inferlocking switch system, u
power ‘type controlling Te wver, track cireuit
detector locking the wl’m indication loeki ng
therefor, an mtellm king machine connected
t}‘leremth a mechanical switch lever, a link
therefor, a lock engaging the link at the ex-
tremities of its Ob(‘ﬂl‘LUUH and a connection
between the lock and the contr olling lever,

11. In an interlocking switch a}stem 3!
controlling lever of the type of the power In-

tellochmﬂ' switch or signal lever complete
having track cirenit detector and indication
lockmg, machine nterlocking connected
therewith, a mechanical switch lever, a lock
therefor, and a mechanical connection be-
tween the controlling lever and the tock to
lock the switeh lever i+ either position and
to prevent complete movement of ‘the con-
110{11110* lever unless there has been move-
ment of the switeh lever.

12. Tn a deviee of the character deseribed,
a mechanical switeh or signal lever, an indi-
vidual lock therefor, requiring movement of
complete move-
ment of the lock, a cont mllmﬁ lever indi-
vidual to the nmechanical lm*m, and a con-
nection between the controlling lever and
the loclk. |
3. In an mterlockimg switeh or
2 controlling lm*e machine inter-
lmhmf“ therefor, a “mechanical switeh or
signal lev ¢ controlled therefrom, electrical
control for the controll; ne lever, a lock for
the mechanieal lever, mqu'
ment of said lever for complete movement
of the lock, an auxiliary loek therefor, to
nold the first loek in set position and incapa-
ble of u::'nple.tv movenent without move-
ment of the mechnneal lever md setiimge of
the first locl, and a contection between the
auxiliary lock and the controlling lever
whereby the controlling lever cannot be

signal

65

50
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100
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rine full move-120
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 the mechanical lever has been fully moved. |
~16. In aswitch or signal system, a pair of

levers, a block movable with one of said |
'levers a lock engaging with said block and

25

. 30

moved fully in either direction without com-
plete movement cmd lockmg of the mechan-
1cal lever. - - -

14. In an 111terlock1ng svstem, a control-
ling lever, electrical lockmg therefor de-
pendent upon the condition of the track,

machine interlocking connected themmth -
a mechanical lock, means for operating it dl-—-

rectly with the movement of the contr Ullmﬂ‘
lever s, block engaging with said lock ard
preventu‘lg full movement of said lock until
the block has itself moved, a mechanical
switch or signal lever, and a eonnection be-
tween the mechanw&l switch or signal lever
and the block moving the block with mave—

“ment of said lever.

15. In an interlocking switeh or. swnal

system, a controlling lever, a lock connected .

therewith, a mechanical lever and a block

connected with said mechanical lever per--

mitting partial movement of the lock but
preventmg full movement of the lock until

capable of locking and releasing movement

without movement of said block, but in--

capable of complete movement and relock-

ing without movement of said block, and a

| connectwn between the lock and that lever

35

met of one of qald levers,

" not connected with the block. |
~17. In a switch or signal system, a plu-

rality of levers, a rod opemmv e 'with move-

with said rod, a link. c(mnected mth the

~ other of said lcvers a slide operating in said
- link oscillating 1t at the beginning and lock-
ing in the extremities of the throw of said

40

45

. 50

lever, and an extension of said link, lmnnﬂ

faces engaging respectively with two arms

of the T-crank at the extremities of the rock-

ing of the link, and faces engaging to pre-
Vent full movement of the T-crank except at -

the extremities of the movement of the link.

18. In a switch system, a mechanical
switch lever, a switch movable thereby, con-
nections therebetwuen._ a controlhng lever,

connections between the controlling- lev e1'

and mechanical switch lever, requiring move-

‘ment of the controlling lever to per mit move-

-~ ment of the switch lgvel and a track circuit

99

“detector lock for said r*ontl(;]lmg lever.

19. In a switch or signal system, a switch

or signal, a mechanical lever and connections

- for throwing the same, a lock for said me-

60

chanical lever, a contmllmn 16‘,"61

connec-
tions from said eontr olling lever to said me-

chanical lever, and a.track circuit detector

lock for said crmtmllmu lever.

20. A mechanically operated mnte 110(*k1110
switch or signal system comprising a pluml—
ity of mu*]mnmll levers,

a T -crank movable

923,702
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latches and lateli

comprising 4 single mechanie

| 11_110* lever. |
A 11’1@(]151111(*111 SW 1tn11 Or amlml .&them'

o

tions between them and the levers, a con-

trolling lever for each mechanical lever and

uuhmdu‘.nl thereto, and machine interlock-
ing governing the umvum nt 01 the mntml-
11119; levers. ,

A mechanically oper Eltbd mterlecl{mg

G5

70

SW 11(11 or signal system comprising a single.

._ me(ham( ol Tever for throwi mg and locking
euch switeh or signal, a latch and latch lever

for ench mechamml level a controlling lever
for each mechanical lBVGl and 111dw1duz11

“thereto, and an mterlocking sy Stem {or the

controlling levers. -

22. A mechanically o_pel ited switch or
signal system comprising a single mechanical
lever for throwing and loeking each switeh or
signal, lateh and latch lever mechanism for

a(h me(hamcal lever, the switches or sig-

nals and connections theleto 8, mntmllmﬂ'-
lever for each mechanical lever and an elec— :

trical track mrcmt (letector look ior {.,ach CON-~
trolling lever. .

80

23. A mechanical &,mtch or SI%‘ILﬂ system |

lever
throwing and locking each switch or signal, a

controlling lever for each mechanical lever,
a connection between each controllimg lever

“and its mechanical lever requiring partial

movement ol the mntmlllng lever before per-
mitting movement of the mechanical lever

‘and requiring complete movement and lock-

ing of the mechanical lever before completion

of movement of the controlling lever. |
94. A mechanical switch or signal system

comprising o single mechanic al lever for
throwing and loc kmrr each switch o signal, 4

contr ulh*m lever {or each mechanical lever, a
mnnmtmn bhetween each t*ontm]lnw level
and its mechanical lever
movement of the controlling lever before per-
mitting movement of the mechanical lever

and requiring complete movement and lock-
ing of the mechanical lever hefore complete

r,oand a

11101*ement of the controlling lever
track uuml (Iv’w{*tm lock 101 oach control-

i)a
comprising the switches or Hlﬂlldls a single
I]H‘(}ldl]l(d] lever lor throwing and locking
cach switeh or signal, a {()Ii*tm]hnﬂ' lever for

cach mechanieal lever, a track e cuit detec-
tm lock {or cach wntm]hng lever

requiring pm‘tnl '

cand lock-
| ing connections between each (ontlf)lhnﬂ'

{for

90

990

- 1040

105

110

115

lever and its mechanical lever, locking the

mechanical lever at each mtle.mltv of move-
ment of the controlling lever and preventing
complete movement of the controlling lever

without movement of the mechanical lever.
A mechanical switeh system compris-

26,
mg the required switches, a single mechan-
ical lever for loc king and thmmmr each

120

switch, connections therebetween, a contml’—

ling lever for each mechanical levae or, machine -
levers ther wim ault(]um or slgnalb connec- & imterlocking between the Lontlollmg levels
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indication loeking for each controlting lever,

and Jocking comnections hetween each con-
trolling lever and its mechanweal fever,
2 ln sn mterlocking switeh and spmed
rvstem, a plurairty of cwitcehes or SIOTE.
Siﬂﬂli} mechanieal lever and connections {or
hrm& ing and locking each switch or siznal, »
contro Jlmt} lever ’rm cach moechanienl lever,

locking F‘Oﬂfl(&‘(tll)nb bptwwn {he f"i{}l ol

vont of the controlling lever and {ockinie of

fhe Hak dotermediate its throw.

3 Ez an nterfockine switeh and hl”!hll

KA PITRTINES w el or Hl“ll.ﬁl a mechaniend lm O

o unicehine, throwing and Jocking  the

' 1

Ceanne, o beck for said lever, and o power tvpe
e for coni olling the loc] king of said levey
i aoreement with Hhe ]nm{mn of the o) NI

&ml 2% mh vateal Jevers, and muaciiime intee-

torking beivween the controlling I ers,
98, Iy o switeh or signal svacem, a =w sir 1

or sional, a mechantend lewl and contieclions

therefor, a link rocking about the quadrant
ol the ]("‘h{'i. 2 slide engaging with the ex-
tremitios of the quadrant to leok the lw’m A
lock for satd ink. a contrethng
tions between the (tmhw]l.,,;_
lock for the hink, and inac ,‘:
connected with said controlding lever.

2G. In a switeh svstem, a switch, o me-
chanical lever and connections fov loc king,
unlocking and throwing the s Sarie, | locking
ec hanism for said HJHLH]{ abjever, n Lm‘h
for said locking mechanism, and meahs -

e
ey et .[Lm! fhe

Iy
“
*-.
1.

cluding an indication circuit, fon preventing

the operation of the loek uati] the switeh has

 been thrown and ineked.

30. In a switeh or signal system, o switeh
or sighal, @ mechanical Lever ind connections

for locking, unlocking aund throwing the

same, i !mh a slide locking the pmltlml ol
the mechanical lever , alock Tor said li 1k and

" means upon said hmk for })I@Vﬁ‘ﬂtﬂlﬂ 1t lu( <~

ing uitil the nv{]mm( al lever has moved 1its
entire tnmv' in one divection and the shide

.hdh 10( Led Lue lever.

ol a1 mterfocking switeh or signal sys-

tr~111, a swiltch or %lf'n{Ll lm or for hmlung, W ti-

locking and throwing the switch or signal, a

quadrant for said lmel, a link 1n proximty

to the quadrant, a slide moving 1n said link
2nd cuescing the extremities ol the quadrant
Lol *Ltll the same, a T-crank, means for mov-
lne sald T-erank, and a hlock connected to

inove at the sume time as the link and carry-

e {aces engaging with the ends of arms of
he T- ¢l rank 3 n appw\mmto line with the
nivot point thereof when the link is in its
extreme positions and enguging with the
sides of arms of the T-crank at uitermediate
p{)"-ulthIlS of the linlk.

32.- Inaswileh operating system, a switeh,

) 111(?(,.114,111{,;1,1 lever and ('mmwtlom for loc 11- |

ing, unlocking and throwing the e,
%mlmut 1) ]mmumt“‘ to said mechanieat fo-
ver, a link pivoted in proximity to said quad-

rant aslide i sald hnk and upon sud quada-

cant to lock the same al its extremities,
controlling lever, indication and track cir-
cutb locks for siad lever, and a loeking con-
nection between satd controiling lever and
ink permutting the movemient of the lever to
loek the link in either extremity of thelat-
ter’s throw, but preventing complete move-

.H'l

CVET, CONTI0E- |

e interlocking |

neehanisin for the switeh or signal,

4. in a switeh system, a switel, aome- 7

caniend lever conected therewith. connee-

:J'me for unlocking, throwmy ond Loelks my the

e with movement of the lever, a loek for
the lev er, ail nuxiliary lock therefor. o con-
trotling lever for the mechanteal lever and o
switeh mdication lock tor the controlling le-
ver, preventing full movement thereof until
the relocking is complete.

35. In aswitch or sienal svstenm, nmechan-
wad lever, ! switeh or Hlﬂ'nl"l connections he-
bween the lever and switeh or sienat for un-

locking, throwing and locking the same,

lock im the lﬂvm Q11 mnllmn ek for 1hu

lever lock, a mnrn*hﬂﬂ* fever operating satd
auxilinry h}f;u«“ AN an electricnl track eire mt
detector lock for sard controlimyg lever

36. Tnaswiteh and signal sy atem, a switeh
or stenal, o eechanical level and connections
for olh,mtnw the same, a controlling lever

and connectious for said mechanical lovor

| ““‘In owing and locking the same, » ontrolling

and indwidual thereto and a machine mter-
loct {111;;1 connected with one of said lgvers,

- A7, Ina switeh or signal system, a switeh
OT %IU{LLL a echantes dlover and o mmot'{iuns

for operating the same, n loek for said me-

chanieal lwm q direct thrust lock for sa il
lever joek, and a contr olhmg fever for moving
suidd direct thrust locek.

38, 1o o swibteh system, aswiten, a simgle
mechanical lever for unlocking, throwing and
locking the same, a muhr}llm“ lever, con-
nection s Lh(‘lﬂh@lﬁ for mntmlluw the move-
ment of the mechanical lever an: Lindieat 1O1,
and track {*nunt control for suid controiling

lever.

39. Inaswitch and signal svstem, aswiteh

or sienal, s mechanieal lever and connectjons
for unlocking, throwmyg uwnd locking the
same, & condy Uﬂmﬂ‘ lever for controll myg the
movement of the mechunical leve er, and
track circuit detector locking means for said
controlling lever.

10. In & switch ana sighal svstem, a switeh
or slgnal, 8 mechameal lever and connections
for operatimg the same, 2 controlimg lever,
connections for controlling movement of the
mechanieal lever, and, & track detector cir-
culf for umtmlhnﬁ' the movement of the con-
tr 01 huﬂ* fover.

ln 4 switch system, a switeh, a ne-

lLlIli( al lever 11111\1{011119111{}11% for 1:111()(- 1Ny

)

lever and connections {or controlling tho
movement of the mechanical lever, and indi-

caticy loeking mechanism for lmlmw (e

70
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_com,mlhng lever hetween extremities of the |
switch movement until the locking of the
switeh is complete.

ﬁt-"

42 In aswitch and signalsy Stem aswiteh,

o mechanical lever and connections for'
throwing the same, a signal, & mechanical le-
ver for thx_ou Ing the SIQT 11 o controlling le-
ver each for the SWltCh and sw nal levers, con-
- nections between the mntmllmﬁ levers wid
“the mechanical levers, and common machine

interlocking for the c0ntmllmﬂ 19\*01&,
43. In aswitch and signal sy btem a swite h

a mechanical lever and connections for opu-— '
ating the same, o signal, a mechanical lever

and connections for operating it, a controlling

Tever for each of the moclmmml levers, con-

nections between the controlling levers and

“the mechanical levers controlled: thereby,

20

25

‘common machine interlocking between the

controlling levers, and electric plote(twe
control for both mntrollmg levers.

44. Inaswitch and signal system, a swite h
a mechanical lever and connections for

throwing the same, a controlling lever for
said mechanical le ever and individual ther eto,

a9 %1g1ml lever, a machine interlockmg wm-

mon to the sw*&tch mntrollmg and 31g11a1_'

levess.

30

45. A mﬂ{*ha,mca,ﬂy operated switch lever
and connections, and a

+ therefor in {*0111?}131&1’1011 with trac lc circeult

_detmtm locking mwhmmm {or the ('ontlol—-'
g lever. |

48 A switeh, a mechanies ﬂ t']mm'mﬂ' and
h){*kuw lever and mechanism therefor, a con-

. tm‘lmg lever itself governed by the position

40

4.5

- tions.

01 the switch, and electrical means im lock-

ing the conti ollmg lever. -
47. A switeh, a locking, throwing r and un-

locking slide ther efor, indication connections

made at the extr GIHIUP% of the movement of

the shde a mechanical lever and connections

for o (.,mtmg the slide, a controlling lever

. and . locking me(ha,msm for the (fmtlullmfr

lever mntmlled by the Imhf ation mmm-

48. In a %Wlt{ h system, a smt{*h, a me-

~¢hanical lever and connections for unlocking,

90

 chanical levers, the switches or

69

&5

throwing and locking the same, a- rotatable
controlling lever, indication and track cireuit

detector locking me(hamqm therefor, loc ]«:mg‘
_'me('ha,msm 101 the mechanical le Ver

locking mechanism connected with Sdl(l (O~

'trolhnﬂ‘ lever, and a mechanically operated

lock for the lewl locking mechanisin thrown
by the controlling lever. . -

49. A mechanical mtul{)(kmg switch or

signal system comprising a plurality {)t me-
signads and

connections to be operated by the mechan-

ical Jevers, a rotatable cont olhnfr lever for

each mechanical lever and individual there- |
. 1o, and miniature machine interlocking gov-

E‘il}lhg the movmwnt of the v-:mtmlhng

erating each switch or signal,

me('ha,m c¢al

trolling lever

for operating the
trolling the mov oment of sald lever,

1111:01—'

50 A meehamc&l mtellockmﬂ' switch or

signal system comprising a s n‘le mechanieal

lever for throwing and locknur each switeh-or
signal, a eontrolling lever [or each mechan-
ical lever and individual thereto, and an m-
terlocking system for the controlling levers.

51. A mechanically operated switch ot SIg-*
nal system comprising a single mechane: illy
operated lever for ()pemtmﬂ‘ each switch or
signal, the switches or qlgmls and connec-

tions the]s;,to a controlling lever for each
mechanical lever

i1

70

79

and electrical indication.
locking for each (ontmlhnn“ lever controlled

by the position of the swite T or signal so me-~ |

chanically operated.

52. A mechanical switch or 819;11&1 system

'('muprlsmfr a single mechanical lever for op-

erating e each switch or signal, a controlling
lever for each mechanical lever,

connection between each controlling lever
and its mechanical lever requiring partial

moving in .
one direction only for complete movement of
the mechanical lever in one direction, and a

80.

35

movement of the controlling lever before -

permittine movement of the mechanical
lever and requiring complete movement and
locking of the mechanical lever before com-

plete movement in a single direction of the
~controlling lever.
controlling lever.!

53. A mechanical switch or signal system
comprising a single mechanical lever for op-

lever fm ecach me ch.micul 1€V=EI

lever, a

ver requiring partial movement of the con-
before permitting movement
of the mechaniceal lever in either direction
and requiring complete movement and lock-
ing of the mechanical lever hefore complete
movement of the controlling lever, and an
electrical track circuit detector lock for each

switch controlling lever.

54. A switch or swnle a2 mechanical lever

thrust lock for said hink, a contr oll1n<r lever,
and means operated by the contr ollmu levu
for ennmruw the (luoct thmst, lock w1th the
hnk.'

55, A m{*(*lmmcal mtmlogklnﬂ smltch ol
signal system comprising a gmﬂ'le mechan-

ical lever for operating each switeh or signal,
an 1ndividual controlling lever for each me-_

- chanical lever, and a mlmatule mterlockin;;

system for the controlling levers.
56. A mechanical mtellod\mw switell or
sienal system COmMprising smulo mechan-

Ichl lever for operating each switeh or .510'113,1
an individual power type controlling lever

for each mechanical lever, .and an mtulock-

| ing system for the controlling levers.

a controlling

moving 'in .
one direction for movement in one direction.

of the mechanical lever, and in the opposite
“direction for the reverse movement of the -
connection between

‘each controlling lever and its mechanical le-

ame, & link and latch con-

90

100

105

110
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57, Tn a miechanieal switeh or signal ¢
ine the same, o link and lateh mechanism
conteolimg the movement of the lever, s di-
rect thrust lock for said link, means fov o=
ating the lock for the link, and nwchine m-
ter ;r)c]».mw for the link lock operating means.

58. In a suechanical switeh or stenal sys-
tem, a switch or signal. a mechanical lever
for operating the same, a hnk and lateh
mechanism contr oiling the wovement of the
lever; a (l}l?(*t thrust h}(*]s. for suid imh, neans
for operating the lock for mt link, and nia-
chine mteﬂutkmh for the link lock operating
means. | -

50. In aninterlocking switel or sienal sys-

tem, a power lever (*(mu:ah_tv; a2 switeh or 31g-

nal, operating mechanisim und. connections
for moving the same, trac almwmr and 1~
dication 10{315.111 a power type lever coni-
plete of the s same form as the power levey
complete, 8 mechanical aw:&i(h or signal lever,
and means for controlling the mechanical le-
ver according to the position of the power
type lever. |

60. In an interlocking switeh or signal sys-
tem, a power lever complete Wl cm R
tmnb and the switch or siynal, in wr‘ﬂtnm*
tion with a power type lover. a i echanical
lever, a switch or signal and conneeiions me-
Uimnmall} controlled hy the power type lever
and interlocking bhetween the power and

- power type: levers.

A
I

4 (Y

45

50

61. In an intes 1001«1119 switeh or signal
sysiedi, & power type controlli ne lever, an
mter.lnchnff machine connected therewi 2y
and a - mﬂthamc al lever individual thereto
and controlled thereby to effect the move-
ment of the swileh oy sivnal resrectively.

62, In an mterlocking swit teh 5V stenn, 8
power type controtling lever, macl mw mter-
locking connected theriwl 111 a mechanteal
switeh lever, o lock theeolor, conrneetions

I
ween the lock and the ~:_*<rs1’11,.rfr=-llm§.;: e er, AN
track circuit detector and ndueniton _e._w.:_*imlf;;
directly mn'tmilmgi‘ the movement of the

pOwWer tvpe 1{*1?{*1

63. In an nlt{"!li‘(ixlﬂﬂ‘ switeh ov signal
system, a centrolling lever, machine mter-

10(,13.1]10' (*mmmtmi therewith. a nicchanical
switelh o1 sional lever mdry tdunl (o the con-
trolling lover, alock for the mechanical lever,
and a8 connection between the lock and thﬁ

- controlline lever.

59

- gwiteh or

64. A me“lun ml imfﬂ'lw:l oy
o nechanteal

signal system wmpriamn a gingle

Bad

sys-
t Tl 3 “‘5"&‘1 C}l? 3k i‘l](’lh‘lm{‘al iﬁ\'ﬂ"l i“] Upgl i‘t"‘ ;

3

Cmechantsm betwoeen

switeh
lover for ecach

Cinterlocking betveen the power

704

sver Tor throwine and loekine cach switeh
or signal, a lateh and lateh lever for each

mechanical fever, an individual coutrolhng
lever for each mechanical lever, locking

cach controtline Jever
and the ¢ nospmnhuw nicchameal lever, and
an interlocking foir the eoantrothng
levers.
65. In
SANEYESH
lover

"1\"'
;'H..l"'- EAR T

an inferfockime awiteh or sienal
Ctwo switehos o signals, aorechanieud
s connections {or overating earct
or slenal, an dividual conivolling
mechanten! lover, and nter-

lockine between the controllme levers.

G4, Tn an interfocking switeh amnd sional,
a awiteh, wsignal therelor, ame hanical lever
for tie s Hh] 1, an individual controllinge tever
for the -mechanical lover, a stenal lever and
interlockine between the controliine 1 fover
sl sional lover.

57, In an interlocking switeh and signal,
g, switen, 4 a[{qml a mechanical lever for
encit, & controlls e lever and lmwlmniz |

lock for each mechanical lever and inteilock-
ing between the controlling levers.

G5, In switeh operating mechansm, «
niechanieal switeh throwine lever, a con-
trolling lever of power type thevelor, A

meeh dm al focking bebween the two tevers,
3, Inoan mterlockine switeh and senal

system, a switeh, a mec Dranmeal lever and con-
nections for ope ratine the switeh, a control-
Hoge lever for the nwechaniead lever, traek cin-
cuolt detector k ';-:-L_,n_;;': alvd imiim!.iun hu-icilw
for the contrcllng lever, & sienalo o power
fover and connections (or opeirating 111:
nal, clectrie locking for the power fever and
lov g and
controlma lever. |

70. In an interlockime switeh and signad
syvatem, o mechanreal switeh lever, a ¢ ON Lol

: . . . | : )
Hne lever forsald switeh fever, o signal tever
v o ¥

traci detector atsd indi
contio HH‘*” fov m
sienal lever and
two levers.

71, In an mterlockine stenal svstem, two
SIUNEAE, @ power mtet lockine lever complete
for one stvnal, miniature mterlocking ilww
for, and a wechanical lever and connections

im {iw other stanal usine the same niniature
interlocking.

~ation loekime for smd
clectrient tocking for the
mierlockmer between the
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