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UNITED STATES

PaTeEnT OFFICE.

ISHAM RANDOLPH, OF CHICAGO, ILLINOIS.

INTERLOCKING APPLIANCE FOR RAILROAD SWI-TCHES'AND SIGNALS,

SPECIFICATION forming part of Letters Patent No. 464,697,. dated December 8, 1891,

Application filed December 2, 1890, Serial No. 373,325,

(No model,)

To all whom it may concern.:

Be 1t known that I, ISHAM RANDOLPH, a
citizen of the United State% residing at; 0111—
cago, 1n the county of Cook and State of Illi-
nois, have invented a new and useful Im-
p1ovement in Interlocking Appliances for
Rallroad Switches and Swnals of which the

following is a speclﬁcatmn

My invention relates toimpr oved means for
effectmn so-called “preliminary interlock-

ing” as apnhed to a system of levers located

at the point of operation and connected with
switches and signals to afford a medium
throughk which to control and operate them,
the term preliminary” being employed to in-
dicate the initial act or opemtmn which must;

~ be performed with any one lever of the sys-
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tem before 1t can be moved from the position
in which it is found by the operator. Two
conditions are to be provided for—namely,
that of having certain levers for respectively
controlling dlffel ent switches, each free, after
releasing ItH aforesaid preliminary interlock-
ing sta,le to be moved when all are in their
normal position, say, with their respective
switches at “danger,” butthe mere manipula-

tion of one of which levers to release 1t from its |

locked eondition will interlock all otherscon-
flicting with 1t against being moved, and that

- ofrequiring thatonelever (as thatfor aswitch)

in the normal p051t101:1 shall lock one or more
other levers for thesignals protecting thesaid
switeh in the same (normal) position, either

of which last-named levers, when moved, after

being released by moving the first-named or
“switch” lever, shall lock the other and the

switch-lever against movement until it shall

1tself be returned to the normal (‘“danger”)
position. I provide for both these conditions
in the same system, though the last-named
may be independent of the first, the former
being fully represented, while the latter is
1ess fully represented, by the aecompammﬂ*
drawings, 1n° which—

Figure 1 1s a broken view in sectional ele-
vation, representing myimprovement, the sec-
tion bemﬂr‘ taken at the line 1 on Fig. 2 and
viewed in the direction of the arrow. Figs. 2
and 3 are sections taken, respectively, at the
lines 2 and 3 on Fig. 1 a,nd viewed in the direc-
tionsof thearrows. Kigs.4,5, and 6arebroken

the throw of the lever, and a guide m?is

| Fig. 7 is a broken perspective view, diagram-

matlc in 1ts nature and showing the nouna,l
relative positions of the mterlockmw details
(links and dogs) of the system.

55

The more clearly to dl%tmnmsh in the sys-

tem the sets of devices, each pe1f01 ming a dif-
ferent purpose, one set for operating asmtch
18 designated by A, which is flanked by sig-

6o

nal-operating sets designated, respectively,

as b and C, and all of these sets involve the
same general construction, the main differ-
ence as to detail being that the feature here-
inafter referred toas thecurvedlever on each
quadrant extends at only one side of its ful-
crum Iin each of the sets B and C, while in

crum. The set indieated by D is intended to
perform as to another switch the same fune-
tion as theset A, and to that end to be lanked
by one or more sets like the sets B and C,
which latter, however, are not shown in con-
nection with 1t, as they would be mere dupli-

cations of those illustrated, and thus compli-
cate the drawings, the purpose of showing the

the set A it extends at both sides of its ful-

70

set D being toillustrate the interlocking fune-

tion by or upon it upon or by the set A.

The entire mechanism of the system may
be supported on a suitable bed or table E,
suspended to extend along the center of which
i provide frame-work F, to support bearings
r for parts hereinafter described, and the
lower guides « for the links, also hereinafter
deqcmbed the upper g nides 2’ for the same
being prefelably in the table E.

The set A comprises a bearing, preferably
in the form of a quadrant ¢, formed in two
halves, as shown, secured each at one of its
Straw‘hb edges to the bed E at opposite sides
ol a Slot S thelem through which extends a
pulley p, +;|0umaled at x° in the two halves of
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the bearing q. The'pulley- 7 forms the ful- '

crumed end of a lever having a handle 0 ex-
tending radially from the pulIe}, and on
which is supported a well-known construc-

actuated rod n* gripped by the hand in ma-
nipulating the lever p o to control the cateh,
to receive which notches m and m’ are pro-
vided in the quadrant ¢ at opposite ends of
pro-

‘perspective views showmn chffelent details. | vided on the handle portlou 0 of the said le-

95

tion of spring-dog or spring- cateh n, adapted |
to have its hfmdle portion 7 on its SpI‘ll]ﬂ- -
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ver for the cateh n. On one side of the pul- ! like the dog d, to engage a notch €* inside its

ley » and concentrie therewith is a quadrant
¢’, having a recess ¢g°in one corner and serv-
ing a purpose hereinafter described. "l'oone

side of the quadrant-bearing g is pivoted at

1y, Fig. 2, a curved lever /, extending from its

pivotal point beyond the upper notch m’, near
-which it is formed into a hook-shaped recess

k, (see particularly. Fig. 4,) normally in the
path of a lateral extension v of the catch =,
to receive the said extension at one end of
the throw of thehandleo. Thelever ! in the
sets A and D (or switch-interlocking sets) is
extended from the opposite side of its ful-

crum and terminates in a hook-shaped recess

k', adjacent to the notch m, to receive the
lateral extension v on the cateh n at the op-
posite end of the throw of the handleo. Back
of the quadrant-bearing ¢ and at one side
thereof on the bed K is a bearing 2 for a jour-
nal 7/, to one end of which is rigidly secured
an arm i, projecting thence forward under-
neath the uppermost end of the lever /, with
, A simi-
lar arm 7/ is rigidly fastened at one end to
the opposite end of the journal?’,and extends
thence forward to a guide-opening «’ in the
bed E, and is there pivotally connected with
an extension f on the upper-end of a link G,
projecting through the said guide, a similar
extension /7 on the lower end of the link pro-
jecting through a guide-opening « in the
base ¢-of the frame-work I. |

The link G is preferably of the form shown,
and is provided on its opposite inner edges
with notches ¢’ and b’, one higher than the
other.

The description of the construction thus
far set forth, while given with reference only
to the set designated as A, applies as well
to each of the other sets B, C, and D, the de-
tails of all the sets being exactly alike, (and
indicated with corresponding reference-let-
ters,) except that the levers [in the sets b
and C have no extensions // and that the rela-
tive arrangements of the notches in their
links G differ, while the link G in the set D
is shown as being provided with only one

notch. Hence there is no necessity for de-
scribing of each set the details, as they are

the same in all the sets. |

To permit my improvement to be under-
stood 1t is necessary that the further deserip-
tion of the construction shall apply to tle
juxtaposition of the several sets.

H is a rock-shaft journaled in the upper-
most bearings 7 on the frame I to extend
horizontally through the links G of the three
sels C, A, and B, being provided 1n the first
link with a dog d,extendingupward from the
shaft into position to engage, under certain
conditions, as hereinafter explained, with a
notch e in its link, with a similar dog d’,
extending downward from its shaft, (but fac-
ing the same way as the dog d,) to engage the
notch e’ in the second link, and inside the
link G of the set B with a dog d? extending,

link. The dogs on the shaft II, as also those
on the othershafts hereinafter described, are
of course rigidly secured in place.

I is another rock-shaft supported in bear-
ings » below the shaft Il to extend parallel
with the latter, and provided in the first link
G with a dog ? projecting upward from the
shaft and facingin the direction opposite that
in which the dog d faces to engage a notch ¢
in its link on the side thereof opposite that
provided with the notch e, and with a dog d*
in the third link G, projecting, like the dog d?,
above it to engage a notch ¢’ in its link di-
rectly below the notch e*.

The three links G, with the two shafts IL
and I,and the dogs thus described form parts
of the system as composed of the three sets
A, B, and C, which may be used withont the
set D (the deseription of which 18 hereinafter
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completed) for the second of the two con-

ditions hereinbefore referred to, and the op-
eration for that condition is as follows: In
connection with the deseription of the opera-
tion it is to be borne in mind that, for the

sake of due precaution in the operation of in-

terdependent switeh and signal controlling
mechanisms, it shall not be possible for the
operator to throw a switch from “safety” to
“danger” until the signal shall have been
thrown to “danger,” and that the danger-sig-
nal shall not be removed until the switch
shall have been thrown to “safety.”

In the positions in which the operating-le-
vers are shown (their normal positions) the
relative arrangement of the mechanism s
that which it assumes when a switch and the
signal or signals operatively connected with
its controlling mechanism are at “ danger.”

The set A is designed to control a switeh,
and the sets Ib and C signals at opposite ap-
proaches.to the switeh, and to those ends a
cable or the like (not shown) is supposed to
be provided on each pulley p toform the con-
necting medium between the latter and the
switch or signal mechanism beyond the pri-
mary operating-station.

The set A in the aforesaid normal position
of its parts, with those of the two signal-con-
trolling sets in like position,isin condition to
be moved to throw the switch to “safety,”
while the links G of the two sets B and C are
locked by the dogsd and d°. (See Fig. 7.) It
will be noticed that with the details of set A in
their aforesaid normal relative positions the
dog d’ is above its notch ¢’ and bears at its
free end against the plaininner surface of its
link G, and that hence any attempt to turn
the shaft H in a direction to take the dogs
and d* out of their respective notches would
be prevented by the obstructing effect of the
dog d’, so that the position shown of the dog
d’ effectively insures locking of the links of

the sets I3 and C by the dogs d? and d, and

consequently prevents throwing of the han-

~dles o of the levers of the last-named signal-
controlling sets. - Then turning the handle o
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of the set A to the end of its throw from the | those details by manipulating the handle o of

‘position 1n which 1t 18 illustrated turns its

pulley p and effects throwing of the switch to
“safety.” The furthere ect of the described
movement of the handle o is the following:

Preliminary to the throw of that handle it is
released by the operator, who in gripping it
also grasps the spring-dog handle n/, thereby
raising the catch n out of thenotch 7 in the
quadrant ¢ te or beyond the curved guide-
edge of the latter. In rising, the lateral ex-
tension v on the catch n strikes against the
upper side of the hooked recess & in the end
of the lever [, thereby entailing a slight up-

ward pull on the bar [, which raises’ "the pivot-

pin 7, connecting that bar with the arm /i and

which projects at one end through an open-
ing ¢/, Fig. 2, in the side of ‘the quandrant ¢,
and, with the other parts in their relatively
normal positiom referred to, 1ests in the cor-
ner recess ¢° in the quadmnt g'. Thus the
pivot-pin ¢ is raised out of its seat and by
turning the pulley p the quadrant ¢’ is turned

- with 1’[ thereby removing the depressed por-
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tion ¢? or seat thereof away from the pivot-
pin, to which by the turning the more ele-

- vated edge of the quadrant g’ is brought,
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and prevents returning of the arm 7 from its
slightly-raised position.
arm n on its pivot ¢’ also obviously raises the
end of the arm 2’ where it is connected with

a link G,and consequently also raises the ]at-

~ ter, but not far enough to bring its notch e’
~ coincident with the don‘ d’, 80 that the links

G of the sets B and C eannot, yet be raised.
By continuing thethrow of the aforesaid han-
dle o until the catch n reaches the noteh m in
the quadrant ¢ and also the hook-shaped re-
cess k&’ in the lower end of the extension [’ of
the 1ev,,el’-"-Z the catch springs into the notch
m,and in doing so impinges against the base
of the recess &’ in the extension [’,thus bring-
ing that recess laterally coincident with the
aforebald notch, and by doing so moving the
extension {’ inward, whereby the opposi.te end
of the lever/ is raised and through the media
of the link /» and arms A 'and ./ raises the
link G far enough to bring its notch &’ coin-
cident with the free end of the dog d’. Then
obviously the shaft I may be turned fo take
the dogs d and d® out of their notches and
force the dog d’ into its noteh. Whichever,
however, of the links G flanking that of the
set A is raised to effect thmwmn* of one of
the signals the other of the two sald links will
be locked against movement,since one of the
dogs d? and “d* will be in its notch, while the
other (that of the raised link) will abut at its
free end against the plain surface of the link
below its notch. ‘T'hus,to illustrate, suppose
the signal controlled by the set b 1s first to be
thrown to “safety” after the switch has been
so thrown, as hereinafter explained.
by manipulating the handle o of set B the
same effect exactly will be produced on the
details of that set as that already explained

The raising of the

- Then

the set A, the only difference ‘being that the
1mp1nfremeut of the cateh n of sets B (as also
of set C) against the lever / induces a suffi-
cient rise in the link G theleby controlled to
move the notches e® and ¢’ above the free ends
of their respective dogs d* and d* thus bring-
ing the latter against the plain surface of the
link and preventing thereaiter Such turning
of the shaft I as would take the dog d° out of
its noteh c. ‘
of the catch n being'that described, there is
no requirement for an extension [’ of that le-

ver as provided 1n the set A for the purpose

stated in describing the operation of that
set. It should be stated that the 1mpor-

tant function of the notches m and m’ is to

lock the handles o at their opposite throws.
After the handle o of the set B has been

70
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The raising effect on the lever / __

80

S5

thrown in the manner stated the abutment

of the dog d* against the link G below the
notch e® obviously also prevents such turn-
ing of the shaft H as would take the dog d’
out of the notch ¢’. Hence the switch-oper-
ating set A cannot thereafter be moved to
throw the switeh back to “danger” while the
set B is in that position. Therefore before
returning the switch to “danger” the signal
controlled by the set B must be Operated to

go

return it to *“danger,” which 18 accomplished

by manipulating the handle o of that set to
withdraw the catch n from its notech m and

throwing the handle back to the original posi-
tlon where the catch nsprings into the notch
m’, and in doing so permits the adjacent
lever'/ to fall, (by the weight of the parts at-

‘tached to it,) and Wlth it the link G. This

brings the notches ¢’ and ¢* and their respect-

I0C

105

ive don's d*and d?into the initial relative posi-

tions 1llustmted in IFig. 7. The switch may
then be returned to “danger” by manipulat-
ing the handle o0 of the set A in thesame man-
ner as just described of the set BB, which
brings the parts of the set A to the relative
positions illustrated. |

I10

Obviously if, after the switch was thrown

to “safety,” instead of the set B the set C
had been correspondingly thrown, the same
operations would have been gone through as

described in explaining the operation of set

B, with the same resultant locking effect in
the latter as it was desombed to ehelt on the
set C. |

As to the setD, it is connected with the set

A by a rock- sha,ft IK, supported in suitable

bearings r in the ,frame F below the shaft I
and carrying inside the link G of the set D a
dog d® to engage a notch 6 and inside thelink
of the set A a dog d° to engage a mnotch b,

tions.
confrol a switeh, and bhe object of prmfidi'ng

for their being so interlocked as to prevent

115
120
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the two dogs projecting in the same direction |
from the shaft but facing in Oppomte direc-
Like the set A, theset D isdesigned to

130

one being mampulated while the switch con-

trolled. by the otheris at “safety” is obvious.

which was produced on the counterparts of « That this effect is produced, and thus answers B '
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the first of the two conditions hereinbefore
referred to, will be readily understood, since
if the link G of one or the other 1s raised as
a result of manipulating the handle o of its
operating-lever to raise the catch n its dog on
the shaft I will bear against the flat surface
of the link and prevent turning of the shaft
to withdraw the other dog from its notch.
As hereinbefore suggested, the set D 1n
practice, if used and protected by one or more
signals, would, like the set A, be provided
with one or more sets like and for the pur-

poses of the sets B and C, which, however,

would bhave no iuterlocking connection with
the latter otherwise than by the interlocking
connection, through the medium of the shaft

I and its dogs, of the set D with the set A.

According to the number of switches to be
controlled from one station, any desired num-
ber .of my approved appliances in combina-

‘tions adapted to meet required conditions
may be provided, and all the switch-control-

ling sets thereof may be interlocked, as are

the sets A and D.

Details of the construction thus described
may be variously changed without departing
from the spirit of my invention. Ilence I do
not wish to be understood as intending to
limit my improvement to such details. For
example, to suggest one change that oceurs to
me, the pulleys p may be supplanted by other
forms of lever appliances toproduce the same
result.

What I claim as new, and desne to secure
by Letters Patent, is— -

switches and signals, th y combination, with a
suitable support,of switch-operating mechan-
ism and signal-operating mechanism, each
having a lever device to De connected, re-
spectively, with its switch and signal and each
being provided with a catch opemtmw tolock
the lever at the ends of its throw, and inter-
locking mechanism for the levers, lmvmg ver-
tically-movable links G, provided withnotches
and connected with the levers, and dogs sup-
ported to engage the links at the notcheb,
substantially as. and for the purposesetforth.
2. In an interlocking appliance for railroad
switches and signals,the combination, with a
suitable support, of switch-operating mech-
anism and signal-operating mechanism, each
having a lever device to be connected, re-
spectively, with its switch and signal and pro-
vided with a spring-controlled catch 7, oper-
ating to lock its leverat the ends of the throw
thereof and interlocking mechanism for the
levers, comprising Vertlcally—-movable links
(o, provided with notches, dogs supported to
engage the links at the notches, and means
for! ming the connecting medium between each

link and lever, comprlsmw the arms A4’ and |

of signal-operating mechanism,

1. In aninterlocking appliance for railroad

464,697

| h on a common shaft ¢/, a Support ¢’ on the

lever for the arm /7, and a curved leverlinked
to the arm 7 and en caged by the catch, sub-
stantially as and for the purpose sel forth.

3. In an interlocking appliance for railroad
switches and signals, the combination, with a
suitable support, of a set of switch-operating
mechanism and two sets of signal-operating
mechanism, each having a lever device to be
connected, respectively, with its switch and
signal and provided with a spring-controlled
catch n, operating to lock itslever at theends
of the throw thereof, and interlocking mech-

anism for the levers, comprising vertically--
movable links G, having the notches e/, ¢, and

cand e* and ¢/, respectively, rock-shafts I1 and
I, supported to extend, one above the other,
through the said links and carrying the dogs
d’, d, d?, d?, and d*, respectively, and means
formmﬂ' the connecting medium between each
link and its lever, eompmsuwthe ATMS 1" and
fo on & common shaft ¢/, a support ¢” on the
lever for the arm A, a carved lever [, having
a recess /i for eachof the swnal—lever catehes
n,and a curved lever/, hm*mg a recess v and

70
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an extension //, prowded with a recess &’ for

the f;w1tch—lever cateh, substantially as and
for the purpose set forth.

4. In aninterlocking appliance for railroad
switches :and signals,the combination, with a
suitable support,of twosets A and D of switch-
operating mechanism and two sets B and C
each compris-
ing a quadrant-guide ¢, provided with re-
cesses 7 and m’ and having fulerumed upon
1t a lever device to beconnected, respectively,
with its switeh and signal and pmwded with
a spring-controlled catch n, operating tolock
its lever at the ends of the throw thereof in
the recesses m and m’,and interlocking mech-
anism for the said lever devices, comprising
vertically-movable links G, one for each said
set, and havingthenotches ¢’ and b/, b, ¢*, and
¢’, and e and ¢, respectively, rock-shafts I, I,
and I, supported to extend, one above the
other, through the links and ecarrying the
dogs  d’ and d? d? and d! and d° and db re-
spectively,and meansforming the connecting
medium between each link and its saidlever
device, compmsmn‘ the arms L/ and i on a

' common shaft 4/, a support ¢’ on the lever de-

vice for the arm h, a curved lever [, having a
recess & for each of the signal-lever catches n,
and acurved lever /, havingarecess &£ andan
extension !/, provided with a retess &’ for each
switch-lever catch n, the whole being con-
structed and arranwed to operate substan-
tially as deseribed.
| ISHAM RANDOLPII.
In presence of—
J. W. DYRENFORTH,
M. J. I'ROST.
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