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To all whom it may concern:

Be it known that I, JouN T. CADE, a sub-
ject of Her Majesty the Queen of Great Brit-
ain, and a resident of Arcola, in the county
of Bergen and State of New Jersey, have in-
vented certain newand useful Improvements
in Interlocking Switch and Signal Machines,
of which the following is a specification.

The invention relates to improvements in
interlocking switch and signal machines, and
comprises certain novel mechanical features
intermediate the hand-levers and the switch,
signal,orlock operating ground-rods, whereby
by mechanical means the piston-rod of each
power-cylinder is locked at each end of its
stroke and somaintained until the hand-lever
and cylinder-ports are in position and condi-
tion to render the further movement of said
rod proper and desirable, and thereby, also by
mechanical means, the operator, while mov-
ing the hand-lever to apply the power which
is to move the switeh, signal, or lock, may be
instantly apprised whether the piston-rod and
power mechanism arein position and condi-
tion to do their work or have performed their
desired duty.

The nature, operation, and scope of the in-
vention will be fully understood from the de-
tailed description and claims hereinafter pre-
sented, reference being had to the accompa-
nying dr awings, in Whleh—

Figure 1 is a vertical section through a slo-
nal-tower, showing one operating hdnd lever
and allthenecessary mechanism intermediate
the same and the rod leading to the switch,
signal, or lock, the cylinder, valve-chest, and
valve therein, whereby the power is applied
to move the piston and devices intermediate
the same, and the switch, signal, or lock be-
ing in section. Fig. 2isa detached perspec-
tive view of a portion of the piston-rod and
the means whereby it is locked at each end of
its movement and prevented from moving ex-
cept upon the existenee of proper conditions.
Fig. 3 is a detached perspective view of the
adjoining portions of one each of the tappet-
bars, loeking-bars, and hand-levers. TFig. 4
is an enlarged top view of a portion of the
bed of tappet-bars, locking-bars, and hand-
levers, the latter being in section. Fig. 5 is
an enlarged side elevation of a portion of one
of the brackets supporting the locking-bars,

two of the latter being shown in position in
section and two in end elevation and a tap-
pet-bar being illustrated in position between
the upper fmd lower locking-bars.
a top view of a portion of one of the aforesaid
supporting-brackets, showing a portion of a
tappet-bar and locking-bar. TFig. 7 is a de-
tached elevation, partly in section and partly
broken away, of a group of operating- -levers,
tappet-bars, and locking-bars. Fig. 8 is a
diawlammatic ‘view of the tower With the
power - ¢ylinders therein and connections
therefrom for operating the signals, switch,
and lock. Fig. 91is a like view of same, but
illustrating the power-cylinders without the
tower but adjacent thereto; and Fig. 10is a
like view, but showing the power-cylinders at
points adjacent to the signals, switch, and
lock to be operated.

In the -employment of my invention no
change in the usual ground-rods leading to
the swnals switches, or locks becomes nec-
essary, these rods bemo of usual or suitable
form and construction and not being, there-
fore, specially referred to hereinafter further
than necessary to render the parts compris-
ing the invention thoroughly understood.

In Fig. lisillustrated one of the operating
hand-levers with the proper power, locking,
and telltale mechanism intermediate it and
the ground-rod, and in practical use there
will be a group of these hand-levers arranged
side by side, and each lever will have inter-
mediateitand its ground-rod the mechanism
illustrated in Fig. 1 with respect to the lever
there shown.

In the drawings, A designates the usual
tower; B, the hand-lever; C,the ground-rod,
and D the power-cylinder, whose piston E is
controlled in its movement by the hand-lever
and actuates at the proper time the ground-
rod C and through it and its connections the
signal, switch, or lock to which it may lead.

The means for locking the levers B against
improper movement comprises the series of
tappets or tappet-bars F and the series of
locking-bars G, the latter traversing the tap-
pet-bars at right angles to the latter and be-

ing, if plefemed in double series, with one
series above and the other below the tappet-
bars, as more clearly indicated in Figs. 5 and
7. The tappet-bars F and locking-bars G are
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severally adapted to be reciprocated in line
with their length, the tappet-bars receiving
their motion directly from the hand-levers B,
to which they are pivotally connected, and
the locking-bars G Dbeing moved from the
tappet-bars through the medium of the oper-
ating-cams I on the latter engaging said bars
G, as hereinafter explained. The locking-
bars are supported in the brackets I, as many
of the latter as mecessary being employed.
The upper edge of the brackets I are formed
with pockets J to receive the hars G, and also
with a retaining-plate K, (sce Tig. 5,) by
which the bars G are preserved in position.
At the base of the pockets J are formed the
recesses L, within which are placed the balls
orrollers M to support and facilitate the easy
movement of the locking-bars G. The bars
G are frequently of considerable length, and
their movement is effected wholly by the
manual force applied by the operator to the
levers B, and hence the recesses L and balls
or rollers M become features of importance
and highly desirable, particularly when it is
remembered that the bars at many stations
are moved hundreds of times a day. The
balls M of spherical outline may be used, or
elongated rollers may be substituted for the
balls, the balls and rollers being equivalents
in this relation for one another.

The tappet-bars I ave provided with the
actuating -cams II above referred to, said
cams being in the form of a slot or groove, as
shown at «, or in relief, as shown at b, and
the side surfaces of the said cams, however
constructed, forming inclines, which aect
against pins or projections on the bars G to
move the latter. When the cams H are in
the form of slots or grooves, the bars G will
be provided with the pins O to engage the
sanie, and when said cams IT are in relief the
bars G will have the projections P to engage
the opposite sides of same, as indicated in
Figs. 3 and 4. When a tappet-bar I ismoved
by the lever I3, the cam I on said bar will
move the bar G engaged thereby by a direct
positive unfailing action. While I do not
limit the invention to any special outline of
cam I, I regard the form of cam shown as of
special importance when employed in a ma-
chine embodying the mechanism illustrated
in Fig. 1, intermediate the hand-lever I3 and
power-cylinder D, for the reasons fully ex-
plained hereinafter. The tappet-bars F and
locking-bars G are respectively provided on
their edges with the locking recesses and dogs
@ R, which are usual with this class of ma-
chines and need not be specifically deseribed.

Referring to my invention, attention is di-
rected to Fig. 1, wherein it will be seen that
the lower end of the pivoted hand-lever B is
provided with a crank-arm S, to whicl is piv-
otally connected the rod T, carrying the pin
V' and pivotally connected with one arm of
the bell-crank lever W, whose other arm, by
means of alink X, is connected with the slide
Y, having thelugsde. The pin V is free be-
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tween the arms f ¢ at one end of the pivoted
lever N, whose other end is pivotally con-
nected with and actuates the valve-rod <,
which passes into the chest 7 and is suitably
connected with the valve k& to operate the
latter.

The cylinder D, to which the chest j is eon-
nected, is of well-known form and is provided
with the customary end ports m n and ex-
haust-port ¢ and will be used in connection
with air, steam, or other power-generating
fluid. The piston E is also of well-known
or suitable form and eonstruction and is eon-
nected with a rod 7, whose outer end is, by
means of a bell-crank lever s, connected with
the ground-rod C. Therod ris provided ad-
jacent to the slide Y with the recesses ¢ wu,
which are adapted to respectively engage the
lugs e d.

In the operation of the mechanism illus-
trated in Kig. 1 if it should be desired to re-
verse the position of the signal, for instance,
by drawing the ground-rod C to the right,
the operator on the second floor of the tower
will draw the lever B toward him and to the
position illustrated by the dotted line in Fig.
1. The movement of the lever Bto the right
causes the crank-arm S to draw upward on
the rod T and through said rod T and the
bell-crank lever W to draw the link X and
slide Y to the left until the stud d has es-
caped from the recess « in the piston-rod »,
whereby the latter is left free to act under
the influence of the air or steam that may be
admitted to the eylinder D above the piston
E. The first part of the upward movement
of the rod T has no effect upon the lever /i,
rod ¢, and valve [, since the pin V, carried
by the rod T, is free between the arms ¢ of
the lever / and ascends a definite distance
before coming into contact with the arm f,
and it is during this limited upward move-
ment of the rod T prior to the pin 'V striking
the arm f that the stud ¢ is withdrawn from
the recess u, and the piston-rod 7 thereby
freed. Assoon as the vod T has ascended
sufficiently for the pin V to strike the arm f
of the lever N the contact of said pin with
said arm operates to turn the said lever /i
upon its pivotal bearing and to depress the
rod ¢ and valve %, the result being that the
compressed air or steam will pass from the
chest j into the upper end of the ¢ylinder D
through the port :, while the compressed air
or steam which has been below the piston E
will exhaust through the ports m ¢g. Thus
the piston I, npon the valve & having been
moved, as described, will instantly descend
with the rod  and cause the bell-crank lever
s to actuate the ground-rod C and the signal,
switch, or lock that may be connected there-
with. The continued movement of the hand-

lever I toward the right, acting through the
rod T, bell-crank W, and link X, draws the
slide Y toward the left sufficiently for the
stud e on said slide to enter the recess?in
the rod », whereby said rod is Tocked in its
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lower position. It istobe noted, therefore,
that the first part of the movement of the
lever B toward the right effects the with-
drawal of the stud d from the recess « in the
piston-rod and unlocks the latter; that the
next portion of the movement of the said
lever B toward the right results in the pin V
actuating the lever h and rod ¢ to move the
valve I, whereby the compressed air or steam
is admitted to the upper end of the cylinder
D and exhausted from the lower end thereof,
and the piston and rod caused todescend and
actuate the rod C, and that the final part of
the movement of the said lever B to the right
causes the stud ¢ to engage the recess?in
said piston-rod, the latter having descended
to its lower position. The stud d in connec-
tion with the recess « locks the rod 7 in its
upper position, and the stud e in connection
with the recess ¢ locks the said rod in ifs
lower position. :

Upon the reversal of the movement of the
hand-lever B or its movement from the right
to the left, looking at Fig. 1, the first part of
its movement will, through the rod T, bell-
crank W, and link X, cause the slide Y to
move toward the right sufficiently to free the
stud e from the recess {, thereby unlocking
the rod 7, and the next portion of the move-
ment of said lever B toward the left will cause
the pin V to strike the arm ¢ and turn the
lever h to the position in which it is illus-
trated in Fig. 1, thereby elevating the rod ¢
and valve & for the purpose of opening the
port n to lower the end of the eylinder D and
exhausting the air or steam from the upper
end of said eylinder through the ports m g,
whereby the piston E and rod r are caused to
immediately ascend and actuate the ground-
rod C and the devices connected therewith,
while the latter portion of the movement of
the said lever B toward the left causes the
stud d to enter the recess « in said rod and
lock thelatterinits upward position,as shown.

The studs d e, adapted for engagement, re-
spectively, with the recesses w {, are of very
great importance. The stud d locks the rod
rin its upward position until such time as
the operator may manually move the proper
lever B sufficiently to withdraw the stud from
the recess u. Thus the operator on the sec-
ond floor of the tower has positive knowledge
that the rod r and piston K are in their up-
ward position at the time when it is desired
that they shall be in that position. When
the piston E and rod r ascend to their up-
ward position, the stud d may enter the re-
cess w,; but unless the said piston and rod
have ascended under the influence of the
mechanism set in motion by the lever B the
stud d cannot enter the recess u, but will
strike against the outer edge of the piston-
rod and prevent the lever B from moving to
its full position, whereby the operator is ap-
prised that the machinery is not in perfect
working order, and that the parts connected
with the eylinder D are not in condition fo

operate. The inabilityof tlie stud d to enter
the recess w is an assurance directly conveyed
to the operator that the mechanism is out of
working order and requires attention. . The
stud ¢, when the piston-rod r is in its lower
position, may enter the recess { and lock the
rod 7; but if for any reason the piston and
rod have not made their descent to operate
the switch, lock, or signal, or,in other words,
have not responded to the movement of the
lever B, the stud ¢ cannot enter the recess 7,
and hence the operator will instantly know
that the mechanism is not performing its
duty. The studs d ethus not only serve, re-
spectively, to lock the rod ¢ in its upper and
lower positions,but constitute telltale devices,
by which the operator on the second floor of
the tower is instantly apprised of any failure
of the mechanical parts to perform their
proper funetions.

The powernecessary for moving the ground-
rod C and its connections is derived from the
compressed air, steam, or other fluid which

enters the power-cylinder D, and hence it

will be observed that the only physical force
necessary to be exerted by the operator is
that applied in moving the lever B and
through said lever the tappet-bar, valve Z,

"and slide Y, and the movement of these parts

is rendered convenient and easy by the na-
ture of the connections intermediate the lever
B and the valve k and slide Y, and also by
the arrangement of the cams H on the tappet-
bars F and the rollers M below the locking-
bars G. A very light force applied to the
lever B will move the valve & and slide Y,
and, owing to the direct positive action of
the cams H on the tappet-bars F, the latter
may be readily and conveniently moved and
their motion transmifted through the said
cams to the locking-bars. The cams I are
composed of the inclined surfaces ¢’ and '
and the plain surfaces ¢, the latter beingin-
termediate the inclined surfaces o' b’ and
parallel with the longitudinal edges of the
tappet-bars. During that portion of the move-
ment of the lever B which results in the un-
locking of the piston-rod # one of the inclined
surfaces of the cam H will move against the
engaging pin O or projections P, according
to which is employed, and start the move-
ment of the locking-bar, and at this time it
will be observed that the force of the oper-
ator is only consumed in the partial move-
ment of the slide Y, tappet-bar F, and lock-
ing-bar G. During the continued movement
of the lever B to cause the pin V to actuate
the lever  and depress the rod 4 and valve
I the plain parallel surfaces ¢’ of the cam I
will move along the pin O or projections P
without any tendency to move the locking-
bar G. Thus during this second part of the
movement of the lever B the force of the op-
erator, acting through the lever B, is ex-
pended in simply moving the valve & and

tappet-bar F, the latter at such time being

practically free. During the latter part of
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the movement of the lever BB the piston-rod
is locked at the end of its stroke and one of
the inclined surfaces of the cam I acts upon
the locking-bar G to move it to complete its
action. Thus during the latter part of the
movement of the lever B the strength of the
operator is consumed only to the extent of
locking the rod » and finishing the movement
of the locking-bar G. It willthusbeobserved
that not only is the force necessary to move
the ground-rods derived from the power-cyl-
inder D and relieved from the operator, but
that the force necessary to set the power-cyl-
inder in operation and the tappet and lock-
ing bars in motion is so distributed with re-
spect to each other that the entire foree of
the operator is not expended at one time to
cffect the complete simultaneous movement
of all of the parts referred to, butis, as above
described, practically in succession applied
tomove first one and then another part during
a continued motion of the lever B.

While I regard the special form of cam II
when used in connection with the special ar-
rangement of mechanism illustrated in Fig.
1 as of special importance, I do not limit the
invention to the cams I1.

Each of the levers B is provided with the
mechanism illustrated in Fig. 1, and con-
nected with one of the tappet-bars F. In
Fig. 1 the power-cylinder D and its connec-
tions are illustrated as being within the tower
A and directly below the second floor thereof,
but it is to be understood that I do not limit
the invention to the placing of the eylinders
D directly within the tower A, since they may
be placed directly without the tower, as illus-
trated in Tig. 9, or adjacent to the points at
which the signals, lock, and switch may be
placed, as illustrated in Fig. 10.

In Figs. 8, 9, and 10, A" A’ designate the
distant signals; B’ B/, the home signals; ',
& switch, and D’ a facing-point lock, all of
these features being of well-known form and
construction. In view of the fact that the
power cylinders D may be arranged at the
various points above referred to, it will he
obvious that the invention is not confined to
the special form or arrangement of rods and
levers illustrated in Fig. 1, since these will
necessarily change to meet the various locali-
ties which circumstances may render neces-
sary or desirable for the eylinders D. When
convenient, the cylinders D will be arranged
with respect to the levers B in the manner
illustrated in Fig. 1, and the slide Y will be
arranged to directly engage the piston-rod.
When necessary or desirable, however, the
slide Y may indirectly engage the piston-rod
by being arranged to directly engage some
movable part of mechanism intermediate the
piston-rod and the lock, switch, or signalto be
actuated thereby.

Without therefore limiting myself to the
details of construction or special arrange-
ment of parts shown and desecribed, what I

claim as my invention, and desire to secure
by Letters Patent, is—

1. In a machine of the character described,
the hand-lever, and the power-cylinder, com-
bined with mechanism intermediate the said
cylinder and lever for operating the former
from the latter, the ground-rod connected
with the piston-rod of said cylinder, and
means independently and directly connected
withand directly and manually actuated from
the hand-lever for locking the piston-rod at
each end of its movement; substantially as
set forth.

2. In a machine of the character described,
the hand-lever B, the tappet-bar pivotally
secured to said lever and having the cam I,
and the locking-bar directly engaging the
said cam, combined with the power-cylinder,
having its piston-rod provided with a recess,
connections intermediate said eylinder and
lever for operating the former from the lat-
ter, the slide having a projection for engage-
ment with said recess, and connections inter-
mediate said slide and lever for directly op-
erating the former from the latter; substan-
tially as and for the purposes set forth.

3. In a machine of the character described
the hand-lever having the erank 8, the rod T
connected with said erank, the power-cylin-
der D having the valve-rod 4, the rocking le-
ver /v connected with the rod 7 and arranged
to be engaged by the said rod T, and theslide
Y having the projections d, e, and connected
with said rod T, combined with the piston-
rod of said eylinder having recesses to be en-
gaged by said studs d, ¢, and the ground-rod
connected with said piston-rod; substantially
as set forth.

4. In amachine of the character described,
the hand-lever, the power-cylinder, and suit-
able connections intermediate said cylinder
and lever and said eylinder and the signal or
other device to be actuated, combined with
means independently and directly connected
with and directly and manually operated by
said lever for engaging and disengaging a
movable part of the mechanism intermediate
said cylinder and the device operated upon
at the opposite ends of the movement of said
part; substantially as and for the purposes
set forth.

5. In amachine of the character described,
the hand-lever, the power-cylinder, mechan-
ism intermediate said lever and eylinder for
operating the latter from the former, and the
ground-rod connected with the piston-rod of
said cylinder, combined with means inde-
pendently and directly connected with and
directly and manually operated by said hand-
lever for locking said piston-rod at the end
ofits stroke; substantially as and for the pur-
poses set forth.

6. In amachine of the character described,
the hand-lever, the power-cylinder havingits
piston-rod provided with recesses £, 1, and
connections intermediate said cylinder and

70

75

8o

85

90

95

JOO

105

IIC

115

120

125

130




IO

568,333 5

lever for operating the former from the latter,
combined with the slide having projections
d, €, for engagement with said recesses, and
connections intermediate said slideand lever

for operating the former from the latter; sub- |

stantially as and for the purposes described.

7. In amachine of the character described,
the hand-lever, the power-cylinder having its
piston-rod provided with a recess, and con-
nections intermediate said cylinder and lever
for operating the former from the latter, com-
bined with the slide having a projection for

engagement with said recess, and connectiors
intermediate said slide and lever for operat-

ing the former from the latter; substantially 15

as and for the purposes described.

Signed at New York, in the county of New
York and State of New York, this 16th day
of November, A. D. 1895, .

JOHN T. CADE.

Witnesses:
CHAas. C. GILL,
E. Jos. BELKNAP.




