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_ PATENT >
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o ALBER[‘ G. CUMMINGS, OF HARRISBURG, ASSIGNOR TO THE PE?L\NSYLVANIA -
.~ STEEL COMPANY, OF STEELTON, PENNSYLVANIA.

APPARATUS FOR OF’ERATING RAILWAY SWITCHES AND SIGNALS

SPECIFIGATION formmg pelt of Letters Petent I\To 271 808 dated Februar};r 6 1833 e

R Anpheetmn ﬁled Auﬂ'uet 30, 1882, ("‘ire mudel} o

To all whom at ma,y concern :

Be it known that 1, ALBERT ('r (JUMMINGS |

of Harrisburg, in- the county of Dauphin aud
- Htate of Pennsylvania, have invented certain

SR 5 new and usefal Improvements in Apparatus

for Opemtmﬂ' Railway Switches and Signals,
- of" which improvements the following is a
epemhcatmn reference being made to Lhe ac-
~companying drawings, Whlch form pamt here-

; - g0 of, and in which—

| I‘lgure 11is a general plem view 0f a t1ack
~two switches, and a target-sighal, showuw the

- application thereto of mwmprovements in the
. apparatus for operating: and controlling the_,
'15 switches and the signal.

" verse section on the line w ot Flg 1. ‘The

I‘m* 2 is a tranb

~other figures relate to the details of my im-

- provements, and w i1l be respectively expldmed-:

“in the further course of this specification.

20 It is the general object of my invention to
| system. of switches, facing-point

operate a
~ locks, with safety bars and signals, from a dis-

~tance by means of levers (located at a conven-

ient central point) which shall not only oper-

2 ate the switches immediately under their con-

trol, but at the same time may, control other
ewwehes comprised within the system- which

they do not operate,but which are operated by
~ » hand; and to these ends my invention consists |
. 30 in the combinations and improved constxue '

| tu:m of parts hereinafter described.

In Flg 1 I have shown the glrt D, suppmt-

| mgft series of bell-cranks, A2, in tlxe usual -
“manner, with connections a a @ aleading to the.
The girt is prefeml)lv constructed as

~shown and described in - Letters Patent No.

296,499, issued to my assignee, The Pennsyl-
~ vania Steel Lempany under dete of Aprll 13,

1880.

. '40' The ﬁrst feeture of 1y p1 esen t 1mprm ements-_
‘relates to the construetion of the frame which

supports and earries: the bell-eranks ‘and in

‘. the accompanying drawings, Fig. 3 lS a side.

| eletatmn, Fig. 4 is.a plan view, and Fig. 5
45 an end elevatmn, of my 1mpmved frame, the

objeet of which is 'to economize the space oc- |

~ cupied and to -facilitate the removal or re-

~ placement of the bell-cranks, at the same
~ time providing for any extension of the series

50 of 'supports that may be reqoired. This frame

~ rests upon esultable foundatmn of WOOL] werl{, |

-r as’ mdlcated at A in Fig. 2, and is seeured

upou ‘this foundation so as to rest firmly there- -
The frame is made up of sections, each

| eectmn consisting of, first, a short ﬂa,ttop pla,te, 5t

a?, having at its Torward end a projection, a’;.
eeeem] alonger middle plate, b, recessed alter-
nately on opposite sides, and also having a

projection, b, at its forward end ; and, third,a
| flat bottom mate, ¢, corresponding in leugth 6o

with the middle plate, b, and provided with a
corresponding projection, ¢. ~Theseplates are
secured together by bolts d, which also serve

| as pivots for the bell- cranhe, and are main-

tained in their proper relative positions by 6-'_- -'
shoulders on the pivot-bolts, and by-distance-
pieces: b? ¢, which are fitted between the pro-
Jectlone a,nd secured DLy tie-bolts. The projec-
tion ¢’ of the bottom plate alsoaffords a broad

| base, through which the frame can be secured 7o - N
by additional bolts to the foundation.
Flg 5.)

(See’
The outer smfaJees of the frame thus

made up Deing flat, its upper surface 1s not in

the way, and its Tower surface is afforded a

firm level support. The interior of the frame 75
being recessed as shown and described, affords
adequate space for two tiers of hell cranks
within the smallest practicable compass. - The
distance-pieces, being at one end of the frame, |
do not obstruct the movement of the bell- 8o
cranks or connection-rods, and their opposite

-Elldb a,re aleo thuslefb free t0 be conuected w1th

dotted lines, I‘1 gs. 3 and{-t exteudm o the series

of pivots as far as 1equ1red and the entirear- 85
rangement of parts is such as to permitready *
‘access to any one or all of the bell-cranks for

removal or replacement It will be observed

in Fig. 3 that the top plate, a® of the dotted

frame- section is longer than the top plate, a?, go
of the first section by so much as is necessary

to afford the requisite overlappingfor securing = -
‘the two sections together, as seen at B, Fig. 1

but with this exception the succeedmg sec- -

tions will all be the same as the first oneabove g5

described, andspeciallyshownin thedrawings.
‘The second feature of my improvements re-

lates totheconstructionofthejawsorcouplings

by means of which the pipe-connections be-

‘| tween the bell-cranks are made, and this im- oo
| provement is shown in section and in p)an in-
| Figs. 6 fmd T, respectlvd,} ; Of the acwmpauy
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- near the end of the shank, are provided with
~ holes coineiding with holes in the sides of the
Jaw and through the connection - pipe, and |

I
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- excessive weight of metal is so serious that ef-.
40

45

- bell-cranks of less weight than heretofore with-
- out sacrificing their strength and to this end
‘my Improvemeut consists-in giving the bell-
- crank vhe form shown in the acecompanying

T

55 . b P Loy vy B
‘are applied, and having its axis F' in a project-

+60

- each other, and the axis of the bell-crank be-

continnous sides of the counterbored jaw

rivet-fastening to make a strong, light, and

cranksthemselves. Heretofore they have been

‘nealing them; bat this has not been satisfae-
. ‘torily effected by reason of the impossibility of

in each end of the bell-crank, the centers of,

-1 core out, the central part of the bar D3, as

3 o o ' 271,808

ing drawings, Thisimproved jaw should bea |

malleable iron or steel casting. A portion of
the interior of the shank, Fig. 6, next the bot-
tom of the jawis cored out to provideclearance
forthe end of the tap with which another por-
tion of the interior is threaded to receive the
screwed part of the connection pipe or rod, and

from this threaded portion ontward theinterior |

of the shankis counterbored to fit the plain ex-
terior of the pipe or rod. Suitable bosses, e,

through all of these holes a rivet is driven,
(the holes through the connection-pipe being
punched atter the pipe is screwed home in the
Jaw,) the object of this riveting being to pre-
vent the pipe from unscrewing. The counter-
bored end of the jaw, fitting snugly upon the
outer surface of the connection pipe or rod a,
stays it firmly against lateral strains, which, in
the absence of such support, would frequently
break the pipe at the éndof the threaded part,
and by giving the connection this form the

co-operate with the threaded portions of the
Jaw and the pipe or rod connection and the

solid coupling, well braced against lateral and |
torsional strains. -

The third feature of my present improve-
ments relates to the construction of the bell-

made iu the ordinary form—thatis, witharect-
angular extension of the arms—and have nec-
essarily been heavy in order to give them the
requisite strength to sustain the transverse
strains through theiraxes. The expense of this

forts have been made to reduce it without di- |
minishing the strength too much by making
these bell-cranks of malleable casting and an-

properly annealing such a thickness of metal
as was still necessary. It is the object of this
branch of my improvements to make these

drawings, of which Fig. 8 is a plan view and
I1g. 9 an edge view. As thus shown, my im-
proved bell-crank consists of a bar, D?, curved
on au arc, K, at that part where the strains

ing lug or boss outside of this are, so that the |
strains aretransmitted directly from oneend of
the bar D’to the other without passing through
the axis . A series of holes, ff; are provided

e

these holes being in lines at right angles to

ing located at the intersection of these lines.

shown in Figs. 8 and 9, in order to reduce the
thickness of the metal at this part of the bar

i v

and around the holes 7, and by reason of such
reduction this bell-erank can be made of mal-
leable-iron casting, and can be thoroughly an-
nealed. | |

The object of the next feature of my inven-

tion is to secure the switch in position after it

has been thrown; and this improvement con-

sists in a lock-bolt housing, of which Fig. 10
1s a side elevation with the switeh-rod J shown
in cross-section; and Fig. 11, an end elevation,
the switch-rod being shown in side elevation.
The housing I is a strong casting of the form
shown, having a base-plate, ¢, through which
1t is to be secured to the track, a hollow shank,
v/, through which theswitch-bolt 2/ passes, and
a strong jaw, +?, which incloses the switeh-rod
J, and through the lip 7 of this jaw there is a
hole coinciding with the hollow shank ¢. The

points of the switch are connected by the bar

J,on which thereisa projecting rib, , with holes

75

8o

h* through.it to correspond and at the different

positions of the switch to respectively coincide

switch-bolt 4/ can pass with the movements of
the safety-bar through the rib % and into and
out of the lip %, thus locking or unlocking the
switch-bar, as desired. The arrangement of

| these parts will be seen and their operation

understood upon reference to Fig. 1.
It is the nextobject of my improvements to

| prevent the lock-bolt from being withdrawn

from the switch-bar and the switch moved be-
fore the train has passed entirely beyoud the
switch; and to this end my invention further
consists in devices by means of which the lock-
bolt and housing are combined with the safety-
bar, so. that the bolt and the bar cannot be

moved independently of each other. My de-
vices for this purpose are shown in Figs. 12

14, and 13 15 of the accompanying drawings,

with the openings in the housing, so that the

50

95

IQO
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Fig. 12 being a side elevation of the swingivg

arw and supporting-bracket which supportand

force the safety-bar in the direction in which it
1s moved by the lever, the rail and safety-bar

being shown in cross-section and in tbeir rela-

tive position at the center of the movement.

Fig. 14 is a plan view of the same parts, show-

ing the lateral brace used in connection with
the swinging forcing-arm. Fig. 13 is a side
elevation of one of the swinging arms and sup-

porting - brackets which support (but do not

force) the safety-bar in its movements and po-
sitlous, the rail and safety-bar being shown in

cross-section and in their relative positions at
the extremity of the movement; and Fig. 15 is

a2 plan view of the same parts shown in Fig. 183.
The bracket which supports the swinging

forcing-arm is composed ot three thin bars of 123

steel, m, n, and o, the outer one, m, being
bolted by one of its ends to the outside of the

rail, and being carried down under the rail

and bent into a loop at its free end, which is
also doubled over upon itself. The middle
bar, n, is flat and bent into a triangular form,
both of its ends being turned up so as to fit
the web of the rail, and being bolted to the
rail on the inside. The inner bar, o, is bolted

110

II5

120

I30
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bar, m, and is also bent into aloop, so that its

Aree end is parallel with the free end of the
- bar m. These three plates are fastened to-._

gether by bolts p p with a liner, ¢, Fig. 13,in-
terposed 1in the usnal manner. The bracket;
18 depre%sed below the rail at its lower side, |
and stands away from the rail at its free end.

“The swinging forcing-arm K is made: of steel

- .__'and of the form shown, its forked inner ends
‘being pivoted between the bracket-bars m and.
0 upon a strong shaft, &/, while its outer end |
“is enlarged so. as to receive a str ong bolt, r,
~ which secures the safety-bar U in its position

apon the arm, yet leaves the safety-bar free to

~ “turn on the bolt It will be seen in. Ifig. 14
that this bracket t is well hmced agalnst the-
rail through the ends of the bar n, and well -
-_setmed to the rail throuﬂ'h the endb of its

- plates or bars m and o, so “that the swinging
‘armis ddequate]y supported agamat the strains

38
- 5, Fig. 1, are mdde, as shown in Iigs. 15 and'
- 15, 1n the same manner as the one abw de-.
'. ':aurlbed ,exceptthat themlddle plate,n, is omit- -
AR :'ted, since these arms only support the bar,
40|
- _ therefore de 11013 requne the pomtq of resist-

50

. thevibrating etds of the swinging arms, carry-.

~ingthe safety-bar,in making their movements, |
rise as they ap[;rucu,h the rail, aud descend as
they recede from the rail. B_} this depression
‘of the brackets, also,” I aimn enabled to keep
: their inner ends and the pivotsor shafts &/ ¢ be-
low the top of the I‘clll dll[l om: ot clcmger hom

cording to the extent of movement given to
the bell-(,r.«,mk -The other swinging arms and-;

~ to which it is subjected, and in turn affords
mleqmte supportto theswinging arm K, whichi-
carries one end of the safety-bar U, A I'lgldh-.
‘attached link, V, connects the shaft &' with

- the LO[]I]GLEIOil rod a, (see Tig. 1,) so that by

the movement of the bell:‘erank the swinging

arm is correspondingly moved inward or out- |
-7 ward, and forces the safety-bar toward or

away from the adjacent rail of the track, ac-

qupnmtmn -brackets of the Sdfety bar, 2.3 4

without forcing it, as the first one does,) and

-ance alforded. by the plate # in -the first in-

“distant from the rall so that in‘its longitudi--
nal .movement the Sdtt‘[y bar shall msb ap-
R _jpmd(,h the adjacent rail, and then diverge |
~ from it after approaching so near the rail that

o stanee,-and the arm ., Iug 15, suffices for

. turning the arm and carrying the safety-bar
' canto:m@b]y with the movement nnparted to
the safety-bar through the forcing-arm, as |4
_-abme described.  In either form of  this de- ‘

vice the pivots or.shafis. t should all be equi-

‘the ﬂdnne of a wheel. mtelposed between it

“and- the 1.:111 would prev ent; the fLII'thBI move-

ment of the safety-bar.

the rail, and the upper ends, carrying the piv-.
~ otsor thftb k' and ¢, are luulmed away from.
the top of the rail.: It follows from -this that.

] -

‘ends of the braol{ets, if the safety-baris moved
while a train is passing, and the bar has ap-

seigos 3

by one of lt-‘a endb to the msu]e of the I‘ELI] and [ anvthmw dependmﬂ* from a passmg train. By
i carried down over the flange of the mll and. | reason of the inelination given to the upper -

over the middle bar, n, parallel with the outer 76 :

prmched the rail just in.time for a wheel to '
strike it, the inclination of the bar being- away

from the rail, the wheel will not mmmt; ‘the
bar, but will tenﬂ by reason of this construc-
tion of the. bmcketa to push the bar away from

the rail witbout injury, and the weight of the
Lar and the arms also tends to keep the bar at .

the proper . distance from the 1".:111 when 1t 15-:--

| not bemg moved.

It is the object of the next fea,tuwl of my.'
im provements to have the position of theswiteh
indicated by an antomatic signal; and to this
end my invention further consists in combin--
ing with the switeh a target operated by the

80 "

above-described movements of the switch and
safety-bar, my lmprovetl device for this pur- -
pose bemg represeuted in the accompanying

drawings, in which Fig.16 is a planview,and
.90

Tig. 17 .:L side elemtmn of the counections

through which the target—mgnal is operated,a

'_-portmn being broken away to show the shaft

within the beamw box in Wthh it -is sup-

ported. |
On the ontsule nf the tmck and oppOSIte to

‘tion a bracket, X, at 11;_,1113 angles to the tmck

In the forward end of this bracket I provide.
a- bearing-box, X’, through which I pass a

05
the forward eml of the bdfetv bar U, 1 secure S

100

vertical shaft, Y, the lower end of which pro-

jeets below the bldcker while the upper end
of this shatt carriesa target -signal and a lamp-

case. Upon the shaft Y, I dlSO provide a col

lar, ¥, which supports it upon the-upper sur-
face of the bracket and steadies it in its post

103

tion and movements.. Upon the lower pro-]' .
jeeting end of the shaft Y, I suspend, under-

neath the bracket X, a yuke z, Figs. 16, 17,

‘the weight of which is borne by, 1 the collar ? y a,ml |
I connect the arms of this yoke by a bar, ',

[roe

‘upon which bar I fit a sliding box, a7, havmg

Jug, o® %, projecting from each sule The

bar 2’ is attached to the yoke, so that a line’ '

‘drawn through the center of the shaft Y and
the sliding box #* will be at angle of forty-five

degrees to the center of the bar. I connect the:

and with the safety-bar U thmwh the lug at
by the connection-pipes tand g, Iespectwel.}
~The operation of this device is as follows:

| Assuming the apparatus to bein the position.
It has already been stmted that tlle inner or_.'
| :lower ends of the brackets qredepressed below

shown in Fig. 1—that is to say, the switch be-

sliding box with the switch through thelug #%

120

ing nnlocked—thd signal indicates, "‘danger ”

To lock the switch, the safety-bar U is now.

moved so as to. lock it with the bolt I/ and this

125 '

movement, of tlle safety-bar turns the shaft "

Y (through the connection ¢g) one-eighth of a
revolution aund brings the signal to the posp:
130
to the position shown in Fig. 1, the safety-bar -

tion indicating safet y- ” Torestorethe switch

is moved-so. as' to withdraw the lock-bolt A/

from the switch-bar, and this movement of:

the safet.y bar is accom pamed bv a. backwam]
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movement of the 'sliding'box x2* through the

possible to move the connection. Thus the

connection g, this movement, of course, also | hand-lever in one position is controlled by the

turning the shaft Y one-eighth of a revolution
and bringing the signal again to indicate the
fact that the switch is unlocked. The switch

18 then moved over so as to change the track,

and this movement of the switch operates,
through the connection I, to slide the box 22
upon the bara’ to the opposite side of the cen-
ter of the shaft Y, but without turning the
shaft, and then the movement of the safety-
bar to lock the switch operates, through the
connection ¢, to tarn the shaft Y again one-
eighth of a revolution, and this makes it indi-

cate not only that the switch is locked, but

that the track has been changed. By this
combination the preliminary movement of un-
locking the switch causes the signal to show
two colors, thus giving warning that the
switch ‘is unlocked, and it is only when the
switch 1s locked that the signal ean be in po-
sition to 1ndicate ¢ safety” and show how the
switeh is set. ° - --

The arrangement shown in Fig. 1is a good
manner of connecting the signal ; but the con-

~nection may be made directly to any locking

device that moves in one direction to release
the switch and in the opposite direction to

- lock it in several ways, which will be suggest-

‘ed by convenience under the special circum-

stances of the case. _ _
~1'he next featureof my improvements relates

- to the connections for controlling the move-

35
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ment of trains over a system of switches, my
object being to render it impossible to operate
the switches either by hand or otherwise in

~any case where the erroneous movement of
them might involve danger, and I have shown

my preterred device for this puarpose in the
accompanying drawings, of which Fig. 18 is a

plan view, and Fig. 19 a side elevation, of the

1nterlocking connection with a signalor switch
aud its operation by a hand-lever, 1llustrating
the improvement, though I do not limit my-

; self to this specific device. This interlocking
~connection with the signal R works directly

uuder the lever S, located at the switch T, as
shown in Fig. 1. A bracket, W, is attached
to the tie at this point to support and ouide
the connection. © Upon this part of the con-
nection I secure alug, Z, having a flat top and
concave sides, thisenlargement working lon gi-
tudinally in the bracket W, The pivoted end
of the lever S is provided with a flat ander
face, and has a segmental enlargement, s, On
its upper side, these surfaces correspouding
respectively with the flat top and concave
sides of the lug Z. | |

It will readily be seen that so long as the
flat top of the lug or any portion of it is imme-
diately under the flat face of the lever the le-
ver cannot be raised, and when the flat face of
the lug is moved from under the lever and the
lever is raised to tlirow the switeh or signal

‘the convex face of the lever will be locked in
the concave face of the lug, and it will be im- |

switch or signal, and in the other position con-
trols the switeh or signal, and it will be im-
possible for an operator to change the position
of the one, except when the other has been
properly adjusted to admit of such movement.
The switch or signal operator can therefore at
all times before moving his switch or signal
be absolutely certain that the hand-levers are
1n position for any proper movement he desires

to make, or else that his proposed movement

of the switch or signal ecannot be made until

‘he has had the hand-lever properly adjusted.
It will readily be seeu that the operation of
this interlocking device can be obtained in va-

rious ways within the skill of a constructer

‘without departing from the principle of my in-

vention. -
Haring thus described the nature and ob-

75

80
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jects of my invention, what I claim herein as °
new, and desire to secure by Letters Patent,

13, as lwmprovements in interlocki

ng switch and
signal apparatus— _ 7 .

1. The sectional frame for carrying the bell-
cranks, such frame being constructed substan-

tially as and for the purposes described.

‘9o

2. The improved coupling-jaw, having the: -

threaded and counterbored shank, substan-
tially as and for the purpose described.

J. The 1mproved curved and cored bell-
crank, having its axis located out of the line
of strains, substantially as and for the purposes
described. '

4, The combinatitm, with the switch-_baf and
the locking-bolt, of the lock-bolt housing, con-

structed substantially as and for the purposes
described. | |

5. The supporting-brackets, in combination
with the swinging arms and the safety-bar,

snbstantially asand for the purposes deseribed.

6. The supporting-bracket depressed below
the rail and inclined away from the rail, sub-
stantially as and for the purposes described.

7. The combination, with the switch and the
safety-bar, of a signal antomatically operated
by the movements of the switch and the bar,
substantially as described.

8. The combination, with a switch or signal

connection and a hand-lever pivoted on a fixed
fulerum, of an interlocking device, whereby

the switch or signal operator can from a dis-
-tance control the hand-lever and prevent its
being moved, or the operator at the hand-le-

ver can prevent the switeh or signal from be-

Ing changed from a distance, substantially as

desceribed.

9. The combination of the enlarged lug on

the signal or switch connection with the seg-
mental end of the hand-lever, substantially as
and for the purpose described.

ALBERT G. CUMMINGS,

Witnesses:
JNO. M. MAJOR,
J. H. Sgorp.
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