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To all whom it may concern: - .

Beit known that I, JorEN W. HENDERSON, of
the city and county of Philadelphia, and State
of Pennsylvania, have invented a new and use-
ful Improvement in Switches and
which the following is a specification.

- My invention has reference to operating

: switches and signals for railroad purposes;
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and it consists in certain improvements in in-

terlocking mechanism for switches and signals,
by which a large number of switches and sig-
nals may be operated with a limited -number
of levers, all of which are fully set forth in the

followingspecification,and shown inthe accom-
‘panying drawings, which form part thereof.

In carrying out this invention I provide a

- series of cams each having actuating parts and
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coupled together by an operating rod or mech-
anism, and 8o arranged that the said cams Op-
erate their levers in a predetermined order,
and said levers are arranged to operate the
switches, and, if desired, I also provide suit-

able mechanism by which the proper signal of
a serles is caused to be operated with a move-

ment of a signal-lever common toa large num-
ber of signals. -

- 'In the drawings, Figure 1 isa plan view of
a railway in which main line, branches, eross-

~overs, and throw-offs are providéd, the object

being to show a complicated arrangement of
tracks, and thereby illastrate how with only
four levers or their equivalent the same num-

ber of switches and signals may be actuated

~and with the same facility of movements thas
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require 20 levers when constructed as now

In common use for simple interlocking. Fig.
2 is a sectional plan view, on line z x, Fig. 3,
of a compensating mechanism for the line-rods,
pipe, or tubing.
tion of same on line ¥ y.  Fig. 4 is a sectional
plan view of one of the locks. Fig. 5 is anen-
larged plan view of one of the switch-operat-

cams for operating one of two switches or sig-
nals with a single line of pipe and single lever;
and Fig. 7 is a modified construetion of cam
for operating the switches or signals, in this
case being made to slide or reciprocate in

place of rocking or rotating.

In the arrangement of tracks shown in Fig.
1 trains may be run in the following ways:

Signals, of

Fig. 3 is a sectional eleva-

1ng cams, its connections, and operating mech-
anism. Iig. 6 isan enlarged plan view of the

| North and south bound main line; north-bound
main line and south-bound branch; north and
south bound branch; south-bound main line
and north-bound from docks; south-bound to
docks; north-bound from docks and south-
“bound branch. Trains may be shifted in the
following ways: North-bound main line Cross-
over A B to south-bound main line; north-
bound main line cross-over F B to south-bound

| main line; north-bound branch cross-over A

e —

A
B to south-bound branch; north-bound branch
~cross-over A Btosouth-bound main line; docks
to cross-over I E to south-bound main line;
docks to cross-over F E, run to D, then south-
bound branch; docks to cross-over A B, then
| south-bound main line; doeks to cross-over A
B to south-bound branch. To accomplish
‘these movements it requires seven switches
and, for absolute safety of the train having the
right of way, three throw-offs, making ten
- Switches, all of which are operated by simply
two levers or cranks, and with such a certainty
that no mistake can possibly occur.
Before going into the details of the manip-
ulation of these switches and their necessary
signals I will deseribe the construction of a
cam mechanism which I prefer to use in per-
forming the operations, and will also mention
other cams that might be used, one of which
1s shown in Fig. 7. | | |
Referring to Fig. 5, Krepresentsacam-disk
pivoted to a bed-plate at %, and having the
two concentric cam-grooves I, connected by
the actuating-groovel, thesaid disk being pro-
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vided with gear-teeth M* which mesh with the

rack M’ on the actnating-line rod M, which

by any suitable mechanism, that shown being
well adapted to the purpose, and consisting of
the crank-wheel N, which would be located in

the line-rod M, and provided with a pinion,
N’ adapted to mesh with a rack, N° on the
line-rod M. Asshown, one-eighth of a revo-
lution of the cam-disk K will causethe groove
L to shift the lever O from the inner concentric
groove to the outer one, and vice versa, and
during the remainingseven-eighths of the rey-

position.
| tlon might be of such proportion that asingle

may be reciprocated or moved longitudinally

the tower, the shaft N' extending therefrom to
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olution, be the lever O in the inner or outer .
groove, 1t will remain stationaryorin a locked
The crank-wheel N and its connee-




to operate one switch, which is connected to
lever U in the center. ILevers o of the cams
are connected to the free endsof lever U. As
shown in Fig. 1, the cross-over E F and the
throw-off I are operated in this manner, the
necessity for which construction being thatin
complicated arrangement of tracks two or more
lines of pipes or rods, M M', are required, in
which caseit follows that certainswitches must
be operated with theactuation of either of said
«5 lines of pipesor rods toaccomplish some of the
movements or manipulations of the trains,
hereinbefore set forth. These cams K, while
shown in all instances but one as actuating
switches, or switches and signal mechanism
combined, may indirectly actuate the latter
alone, if desired, as isshown in the case of cam
No. 7. |

S and 8’ are two actuating-rods extending
from the tower and operate the signals through
the agency of the links R, radius bars or rods
r, cams P, and their connecting rods and le-
vers, substantially in the manner set forth In
the application hereinbefore referred to, only
in that case the radius bars or rods » were
shifted in the links by the switches directly or
anauxiliary line of pipeand connections,while
in this case the said radius-bars are shown as
being actuated in some instances by the
switches directly and in some cases by the camns
K; but it will be noticed that where only one
cam P isinterposed between the actuating rod
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of thelink and then be thrust toward the link,

then the lever P? will be operated.  If, how-
|- ever, 16 be thrown to
| and then moves toward the link, the lever I’

fore specified, may be moved up or down 1n
the link either by the cams X or by the
switches. In complicated arrangements, such
as shown in Fig. 1, one of the levers (I, for
instance) is shown as actuating a second ra-
dius-bar, or in turn operates a second cam, P,
the levers P’ P? of which are adapted to act-
nate the home and distant signals X X' of the
road to dock and the home and distant signals

| V V' on the north-bound main line.

Q represents locks, which consist (see Fig.
4) of a sliding bar, Q, having apertures ¢,
through which the bolts Q’and @ are adapted
to pass one at a time, the holes ¢ being so lo-
cated that both bolts cannot be shot at the
same time. The bars Q are actuated by the
switches or signals, and the bolts are operated
by other switches or signals actuating levers,
rods, or cables directly or indirectly, as the
interlocking (not performed by the cam and
other mechanisms) may require. In Fig. 1
only two of these locks Q are shown, for sim-
plicity’s sake; but more would be necessary
in actual practice in the present track system.
These two, however, are thought to be sufii-
cient for illustration, and a description of the
ones, Q, connected with the facing-point switch
D and the rods actuating signals W, and also
with the cross-over A B and signals W, will
suffice to clearly show their functions.

The switches being set,as shown, for ‘“‘main

or lever and the signal or its cam located di- | line clear,”’ if lever should be pulled once the

105

: 10

I20

I'25

130




10

5

20

;.__. ‘\
o
I

3'70',620

proper home sig"nalzrw, as determined by the

links R and radius-bar r, would be pulled to

‘““safety.” Now, this signal must be o inter-
locked with the switch D and cross-overs A B

and K F that before they can be moved the

signal must be again set at ‘‘ danger.”” This is

‘the function of the lock Q,because when the si Q-

nal is set at ‘‘safety’’ the bar Q* passes through
a slot in Q" and locks it 80 that the switch can-
not be thrown until the signal is again at
“‘danger.”’ Thelock Q for E Fisnot shown to
save complication of drawings. If the locks
Q were not used and an attempt were made to
throw the switch D or E back to main line be-
fore the signal was returned to ¢* danger,”’ the
radius-rod r would prevent the movement by
jamming on the links R; but the use of the
lock @ is of course preferable, so that no at-
tempt can be made to move the switch until
thesignalisreturnedto ‘‘danger.”” The second
movement of lever S will set the distant sig-

‘nal to ‘‘safety.”” Itisnot only usedto interlock

switches and their signals, but also for inter-

locking switches. Inthe track system before

us it might be necessary to interlock the
switches A Cby a lock-box, Q, so that C could
not be set to branch when A was set for eross-
over, &ec. | - | - -
The following is a brief description setting
forth how the railroad shown in Fig. 1 may

- be manipulated to accomplish the various
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movements of trains set forth in the first part

of this specification, and, as the selection of

tracks has been made most complicated for
the purpose of showing the great adaptability
of the apparatus,it will be convineing that the
amount of movements from a very small num-
ber of levers ean be made almost infinite and

~ ab the same time be absolutely interlocking in

40

their action, so that no signal or switch can

be used without first setting all the other
switches and signals in the proper manner to

- prevent collision.

4

' - willelose the switch D by cam 1, setting south-
50
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~All switches beingset as shown in the draw-
ings, In which the north and south bound
trains main line haveright of way,theswitches
may be operated in the following manner: A
single movement of the line-rod M to theright

bound main line for branch, and this move-

ment also operates the radius-bar 7, so that

when the signal-lever S is operated one move-
ment the proper one of the home signals W
will go to ‘‘safety,’”” and when signal-lever S
18 operated one movement more the proper
oneof the distantsignals W’ will go to ‘‘safety’’
and the locks Q will be locked by first move-
ment, so that the said switch eanunot be shifted
until the signals are again set to ‘‘danger.’’
The signals being all at ‘‘danger,”” another

-movement of said line M to theright will then
- close the switch C by cam 3 setting north-

bound main to branch and also leaving the

~ south-bound main line to branch,and still one

movement more, making three in all, will set

throw-off I for throw-off, and throw-off J to.

moving south or north bound on the branch
over switches Cand D. - Now, returning all
switches to their original positions, one move-
ment of the rod M to the right will operate
cam 1, setting the switech D to branch, and

-three movements of rod M’ to the right will

seb throw-off I, close switch G to docks, and
set throw-off H so thata train onsouth-bound
main line may go south-bound on the branch
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and a train can go north-bound from docks.

Returning all parts to their original positions,

four movements of line M’ to right will by cam

15 set throw-off I on north-bound main line,

| by cam 11 close switch G to dccks, by cam 12

set throw-off H to docks, and by cams 9 and 10

sonth-bound on the main line may cross over
at B F and pass to docks. o

The foregoing will explain how trains may
be run upon the tracks, as shown, and I will
now expilain some manipulations by which
trains may be shifted with the cross-overs,
switches, and throw-offs when arranged as
1llustrated. | | :

All parts being returned to their original
positions, one movement to the left of line M/
will operate cam’ 8 and set cross-over A B.

‘Returning again to their original positions,one

movement to the left of line M will operate
cams 5 and 6 to cross-over F E. Again re-
turning, four movements to the right of line
M will operate cam 1 -to close switch D to
branch, cam 3 to close switch C to branch,
cam 2 to set throw-off I, cam 4 toset throw-off

J, and now the train from branch may run

north of A and stop, and then line M’ is given

-one movement to the left, closing cross-over A

B, allowing the train to pass to south-bound
braneh. Iftheswitches Dand C tothe branch
are closed, as before, by theline M being given
four movements to the right, it will also follow
that the cam 2 will operate to set the throw-
off I, cam 4 to set throw-off J, and the trains
may run north of A.  Then bring all parts to
their original position and then give line M’
one movement to the lett, which will operate
cam 8 and closethe switches A and B to cross-
over, and now the train may run south of B
on the main line. The throw-off I and H be-
Ing set, switch G to docks closed, and E I to
cross-over by four movements to the right of
line-rod M’, then trains run north of E on
south-bound main line from docks. Then the
switches are returned to the normal; or the
train can run south-bound on main line. Four
movements to the right of line-rod M’, throw-

will be set by cam 11, throw-off H will be set
by cam 12, cross:over E F will be closed by
cams 9 and 10. Then trains may run north of
D. Then bring all parts to their normal posi-
tion, and give linc M one movement to the
right, and switch D to branch will be closed
by cam 1, and the train ean go south-bound
on branch. Three movements to the right of
line-rod M’ will set the throw-off I by ecam 13,

branch, leaving the road clear for trains | close switch D to docks by cam 11, set throw-

80

“cloge cross-over F F, 8o that a train moving -
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off I will be set by cam 13, switch G to docks |
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--------- - off H' by cam:12, and now the trains run north | circular cam. pmts of different diameters con-
S - of A. Then brmg all parts to the normal, and | nected by an actuating cam: part oceupying - .-
Coroooesiionoo give line-rods MY one movement to the ]efb | buta very small arc of the full throw of a cam- 70+
. which will set: A I to cross-over. : The train plate, and a lever or.connecting-bar provided .
. ...o5 can now proceed south-bound on main line. | with an extension or projection: into:the cam: .. ..
oo Three movements to the right of  line M will | part and during the rotation of the cam-plate -
""" - set throw:off ‘I by cam 13, close sivitch G to | traversing each of the concentric parts and =
oo doeks by eam 11, set throw-off H by cam 12. | their connecting cam part,whereby but a small 75:
.+ Thenthe trains run north of A. Then bring | portion of the full throw of the cam-plate 1s. - - - g
I 1o all parts to their nor malpomtlons, then move | required to operate the switch:or signal, . and - - -
oo line M one movement to the left, setting eross- | 1n which the circular parts of the cams actas
. over A Bby cam:8; then give line M one |lugs for the said lever in its extreme positions,
o movement to the 'rlcrbt to close switeh D to _and'meaus to rotate said cam-plate throunghan 8%
cvieicioooooooo - pranch by cam 1, and the train can go south- | are of more than one hundred and eighty de- =~ -
S -ﬁs'rséboundonbmnch &e.oooooo o grees, substantially as and for the purpose
The foregoing will show the' faclhty w1th: _spemﬁed S
i liiiioioioiio0ooowhieh trains may be shifted. . "9, A series of switches or aseme’s()fsxguals e
""""" " Line-rod M will with each consecutive move- | or both, in combination  with two or more 85
I P ment to the left operate the following parts: | cam-plates: having their actuating: parts ar-:
o020 One movement to the left will set E F to eross- | ranged with respect to entirely different and -
o . over; one movement to the right: sets I for: isolated switches or signals, so that they are . ==
EREREEEEEE R bl&ﬂ@h two movements set D and C for | not brought: into'actuating position at the: -
SRR EEE R NEE R R blanch three movements set D and C for | same time, and a line-rod to actuate said cam- go
 branch and I for throw- off; four movements to | plates simultaneously, whereby a continued - - .
o2 the right set D and C for branch I for throw- | movement in one direction will actuate said -~
e ?D?ff-atidJifm' branch,and cam 7 to move radius- | switches and signals in a predetermined or- =
________  yodr. One movement to the left for line-rod - der, substantially as and for the 'ptu'piose éspecli i
. M’sets A B for cross-over; one movement to | fied. gy
. oo the right sets I to throw- oﬂ’ two movements:{: 3. Two or more cam- plates having actuat-
S 30 t6 the right set I to throw- off and G to docks: .| ing cam parts so arranged that two or moreof -
iiiri oo three movements to the right set I to throw- sald cam parts come into operating position =
--------- ~off, G and H to docks; four movementstothe | at different times, a line-rod to simultaneously
R right set I to throw-off and G and H to docks | actuate all of said cam:plates, a: series of 100 =
. aud It and F to cross-over. switches or a series of signals, or both,and -
Lever S operates signals 1, 2, 3, 4, 5, and 6, | connecting mechanism, by which a continued
according as the switches and throw-offs and | movement in either direction will actuate said
ground-locks may determine, and lever 8" op- | switches or signals at different times, substan-
erates signals 7, §, 9, 10, 11, and 12, according | tially as and for the purpose specified. 105
astheswitchesand throw-offsand ground-locks 4. Two-or more cam-plates having actuat-
may also determine. The first movement op- | ing cam parts, in combination with line rod to
erates the home and the second the distant | actuate said plates simultaneously, a series of
signals. switches or a series of signals, or both, and
The lines M and M’ being required to oper- | connecting mechanism, the cams on said plates 110
ate with great exactness, 1t Decomes necessary | being so formed that a continued movement in
where they are very long to use compensators | either direction will actuate certain switches
T, to allow for expansion and contraction, and | or siguals and lock the others in position, sub-
the form of compensator which I prefer 1s | stantially as and for the purpose specified.
shown in Figs. 2 and 3, in which ¢ is the frame 5. Two cam -plates having actuating cam 115
or case, and is provided with gears TV T* T | parts, in combination with a line-rod to act-
the gears T° of which mesh with each other | uate said cam-plates in either direction, a se-
and the gears Tand T? mesh, respectively, with | ries of switches or a series of signals, or both,
the two ends of the several line-rods M M/, | and connecting mechanism, the said cam parts
which are provided with racks. Any form of | on the two plates being set to operate at dif- 120
compensator may be used, if desired, and as | ferent times, whereby 2 movement of the line-
many as wished may be put upon edch of the | rod in one direction will actuate one switch
lines M and M. or signal through its cam-plate, but not the
While I prefer the construction shown, 1t is | other, and vice versa, substantially as and for
self-evident that the lines M and M' may be op- | the purpose specified. 125
erated in any other manner than by gearing, 6. Two cam-plates having actuating parts
and thatinstead of the rotary cams K theymay | and lo¢king parts, in combination with a line-
be made to reciprocate as shown in Fig. 7, or | rod to actuate said cam-plates in either direc-
their equivalent. tion, a series of switches or a series of signals,
Having now described my invention, what I | or both, and connecting mechanism, the said 130
claim as new, and desire to sccure by Letters | cam parts on the two plates being 8et to op-
Patent, 18— erate at different times, whereby a movement
1. A switch or signal, in combination with | of the line-rod 1n one direction will actuate one
a rotating cam-plate having two concentric | switeh or signal through its cam and lock the
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other, and vice versa, Substantial]y as.a*nd for
the purpose specified. )

7. The combination of cam-plates K, having
locking parts L of sufficient length to admit of
continuedsimultaneous movement of one plate

(i

while the others operate in succession thereto,

and actuating cam parts 1,with a switch or sig-

nal and connecting mechanism, substantially
as and for the purpose specified.

10 8. The combination of cam-plate K, having
~ gear M, locking parts I,, and actuating cam
part 1 with a line-rod, M, having rack M?, a
switch or signal, and connecting mechanism,
substantially as and for the purpose specified.
9. T'wo or more cam-plates having actuating
cam parts so arranged that two or more of said
cam parts come into operating position at dif-

15

ferent times, a line-rod to simultaneously actu- |

ate all of said cam-plates, switches, or signals,
and connecting mechanism by which a contin-
Tued movement in either direction will actuate
sala switches or signals at different times, and
- @ compensator located in the line-rod between
sald cam-plates to prevent any relative change
1n the actuating cam parts thereof if said rod
should expand or contract, substantially as

2O

25
‘and for the purpose specified.

10. The combination of a switch or signal
with twocam-platesand connecting mechanism,
whereby either cam-plate may be operated in-
dependently of each other to actuate said switch
or signal, substantially as and for the purpese
specified. - B
- 11. The combination of a switch, cam-plate
K, connecting-levers, a cam, P, link R, ra-
dius-rod r, a rod connecting the switch with
sald radius-rod, suitable signals operated by
sald cam-plate P, and mechanism to operate
the cam-plate and the radius-rod, substantially
as and for the purpose specified. B
_12. The combination of a switch, two cam-
plates, K, connecting-levers, radius-rod r, link
R, a lever to move said radius-rod, cam-plate
P, lock Q, having sliding bar @', furnished
45 with holes ¢ and worked by said switch, and

35
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bolts Q* Q°, worked alternately by said cam P,
according as to whether the rod r is shifted up
or down inthe link R by one ofsaid cam-plates
K, substantially as and for the purpose speci-
fied. |

13. The combination, in a railway signal or
switch apparatus, of the line-rod and a take-up
consisting of racks and gear-wheels TV T® T?,
arranged substantially as shown, substantially
as and for the purpose specified. |

14. T'wo cam-plates having aectuating cam
parts, in combination with independent means
to actuate each of said cam-plates, switches or
signals, connecting mechanism between said
switches or signals and cam-plates, whereby
the cam parts actuate the same, and a suitable
lock device, substantially as described, and
actuated by one of said cam -plates or its
switches or signals to prevent action of the
ofther cam plate, substantially as and for the 65
purpose specified..

15. The combination of two cam-plates, K,
independent mechanism- to actuate either of
sald cam-plates independently of the other,
and switch or signal, and lever U, conneeted 70
in the middle to said switch or signal, and con-
necting mechanism actuated by the cam-plates
and respectively operating upon each end of
the lever U, substantially as and for the pur-
pose specified. L
- 16. The combination, with the home and
distant signal, each provided with a cam-plate
connected to a common line of pipe or cable,
whereby the first movement to said pipe or ca-
ble operates the home signal, and the second 8o
movement 1n the same direction operates the
distant signal, substantially as and for the pur-
pose specified. |

In testimony of which invention I hereunto
sef my hand. |
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JOHN W. HENDERSON.

- Witnesses: -
R. M. HUNTER, .
ANDREW ZANE, Jr.
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