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PATENT OFFICE.

MORTIMER B. MILLS, OF CHICAGO, ILLINOIS, ASSIGNOR TO MILTON WESTON,

TRUSTEE, OF SAME PLACE.

RAILROAD PNEUMATIC SWITCH AND SIGNAL APPLIANGE.

SPECIFICATION forming part of Letters Patent No. 419,786, dated January 21, 1890.
Application fled September 25, 1889, Serial Mo, 835,056, (o modsl)

To all whom it may concern:

Be it known that I, MORTIMER B. MILLS, a
citizen of the United States, residing at Chi-
cago, in the countyof Cook and State of I1li-
nois, have invented a new and useful Im-
provementina Combined Railroad Switch and
Signal Appliance, of which the following is a
specification.

My invention relates to improvements in
means for operating a railroad-switch, and
thereby also actuating semaphore mechan-
ism to indicate the condition of the switch.

The object of my invention is to provide a
railroad-switch with mechanism for operating
it by pneumatic force, a semaphore so con-
nected with the switch-operating mechanism
that it will be set by the throwing of the
switeh or remain stationary unless the throw
of the switch is effected, and a detector or
other semaphore located at or near the oper-
ating station and so connected with the dis-
tant semaphore that it will show or assume
the position of the latter after it has been
set. -
My invention is illustrated in the accompa-
nying drawings, in which--

Figure 1 shows my improvement by a per-
spective view in the nature of a diagram.
Fig. 2is a broken view, in elevation, showing
the distant semaphore and the air-pressure
mechanism through which it is operated.
Fig. 8 shows, by a similar view, the home
semaphore or detector and the air-pressure
mechanism through which to operate it, the
view being presented in juxtaposition with
relation to the preceding .figure, the more
readily to identify the connections indicated
by dotted linesbetween the air-pressure mech-
anism of the two. Fig. 4 is a view in sec-
tional elevation of the switch - operating
mechanism; and Fig. 5 a plan view of the
same,

A is the switch-operating device, compris- |

ing a box or case B, (which should be located
near the railroad-switeh to be controlled,) and
containing a rotary shaft -, having its bear-
ings in opposite sides of the box and a gear-
wheel ¢, Fig. 4, secured upon theshaft. The
shaft projects at opposite ends beyond the
box, where it may be formed at one end, as

,air-pipes m and m/.

shown at &, to permit application to it of a
erank, and carries at the other end a head p,
provided eccentrically witha stud p’, at which
to attach one end of a switch-connecting bar
G, affording the connection between the shaft
7 and a switch. (Not shown.)

Cylinders D and D’ lead, respectively, into
opposite ends of the box B and contain the
pistons o and o’, having a common rod con-
necting them rigidly together through the
box in the form of a rack ¢? which should be
supported on rollers », as shown in Fig. 4. -

Near the junction of the eylinders D and
D’ with the box B they are provided with
openings d, from which lead, respectively, the
The cylinders are also
provided with end openings, into which lead,
respectively, the air-pipes { and I/, from a
manifold % near which they are provided
with valves %, Fig. 1, and the manifold com-
municates with a compressed-air reservoir E,
which should be located atthe operating-sta-
tion F, and which is supplied from an air-
pump G, '

H is a semaphore, distant from the operat-
ing station and comprising the ordinary post
h, supporting, as usual, near its upper end the
pivotal arm 7', and stops h? and A3 should be
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provided at opposite sides of the post, re-

spectively, for the rear end of the arm 7’ in
its horizontal position' and for the forward
portion thereof when lowered. On the “post
near its opposite edges, and preferably on a
cross-piece 7, secured to the post, are sup-
ported cylindersIand I’, extending vertically,
and communicating from their bases, respect-

ively, through the pipes m and m’, with the

openings d in the eylinders D and ’. The

cylinders I and I’ contain pistons I? and I3,

the rods g of which have links ¢’ extended
from their upper ends, and are connected to-
gether through the medinm of a beam ¢3, rig-

idly fastened at its center to:'the pivot ¢t

supporting the arm 7. ‘ .
In the operating station, as shown, (or near
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it,) is the “detector,” preferably in the form
of a semaphore H’, involving the same con-

struction as the semaphore H-—namely, a
pivotally-supported signal-arm J—having &

beam f”, secured to its pivotal support,‘the
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opposite ends of the beam being linked to
the rods e of pistons X? and K3, respectively,
in cylinders K and X’, secured in vertical
position to a suitable support. The cylin-
ders I and I’ communicate from their sides
and from near their centers through pipes ¢
and ¢/, respectively, with the bases of the
eylinders K and X', and the last-named cyl-
inders are provided laterally near their cen-
ters with openings b, leading to the open air.

The operation is as follows: The pump G
is actuated from time to time to maintain
pressure in the reservoir E sufficient to oper-
ate the apparatus; though,instead of provid-
ing the reservoir, the apparatus may be actu-
ated directly from the pump. Ifispreferred,
however, to employ the reservoir. Depend-
ing on the direction in which the switch is
to be thrown, the valve %k in the pipe [ or
that in the pipe I is opened, the other of
course being shut. The position of parts rep-
resented in Fig, 4 shows them to have been
operated to throw the switch to the position
of safety, whereby the arms of the sema-
phores H and H’ are lowered to present the
safety-signal,as shown. To throw the switch
to the opposite position, the tap % in the pipe
1’ is opened. This admits air-pressure from
the reservoir against the outer surface of the
piston o* in the cylinder D’ and moves the
rack o* to turn the wheel ¢, and through it
the shaft r, to produce the desired throw of
the switch, :

Although I prefer to use means like the
present for operating the switch, I do not
wish to be understood as necessarily limiting
my present improvement to such means, for
it is advantageously operative in connection
with other forms of switch-operating mech-
anism.

It should be stated that the arrangement is

such as to, cause the arms of the two sema-
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phores H and H’ to indicate almost simulta-
neously by the same signal the condition of
the switeh—that is to say, when the switch is
removed from the main track the semaphore-
signalsare at “ safety,” and at “danger” with
the switch at the end of its opposite throw;
hence, with the switch adjusted as indicated

by the relative positions of parts presented |

in Fig. 4, the semaphore-arms are both down.

The introduction of pressure against the
piston o’ effects throwing of the switch, as
described, by moving that piston toward the
outlet d in its cylinder; and the arrangement
ig such that when the piston passes the open-
ing dthe throw of the switch is compléted.
The pressure is then continued; but instead
of operating against the piston o’ to move it,
it passes through the opening d by way of the
pipe m’ into the cylinder I at its base and
against the piston I? therein, raising the lat-
ter and with it the semaphore-arm 7’ to
“danger,” which position it reaches with the
movement of the piston I° beyond the lateral
opening in its cylinder. From the lateral
opening in the cylinder I’ the air under press-

- semaphore.

419,786

ure proceeds through the pipe ¢’ into the base
of the cylinder K’,against the piston K?®
therein, raising the latter and with it the
semaphore-arm f to .“ danger” until the pis-
ton passes the respective cylinder-opening b,
through which the air may escape to remove
impediment against the subsequent move-
ment of the various said pistons in the oppo-
site direction. To produce the opposite throw
of the switeh, the tap kinthepipe !is opened,
admitting air-pressure against the piston o,
which, when it has passed the opening d, lead-
ing into the pipe m, will have completely
thrown the switch, and admits the pressure to
the cylinder I, raising the piston I? therein,
and thus effecting lowering of the arm A/,
and opening the passage through the pipe ¢
to the cylinder K, to permit the pressure to
proceed against the piston K* therein and
lower the arm f to the position corresponding
with that to which the arm R" was precedent-
ly moved.

The valves &k and %" need be only ordinary
shut-off valves, since the pressure caused by
the condensation of one atmosphere behind
the piston K* or IX® is not sufficient to throw
back such piston upon the escape of pressure
before the other piston. However, three-way
valves may be used instead of the valves &

- and I/, if desired.

From the foregoing description it will be
seen that the throwing of the switeh being
succeeded in order by the setting of the sem-
aphore H to indicate the condition of the
switeh, and by the setting of the semaphore
I’ to correspond with thesignal presented by

| the other semaphore, the operator has pre-
| sented to him at all times reliable indication

of the condition of the switch and distant
The semaphore H’ thus serves
as a detector, since, if the mechanism be out
of order or if the switch be obstructed against
complete or partial throwing by an impedi-
ment, on opening a tap k& the semaphore T’

| will not, as it should, be actuated; hence
' the failure will lead to investigation, per-

mitting the cause to be discovered and reme-

- died, and thus liability to accident as the re-

sult of false signaling be obviated.
Obviously any other form than that shown

- and described of a detector H’ which will

accomplish the purpose of notifying the oper-

- ator, whether visually or by sound or other-
wise, of the condition of thé switch and dis-

tant semaphore, and thus enable him to avoid

- error, will serve my purpose, and is, there-

fore, intended to be included as within the

- gpirit of my inventiomn.

The adaptation of the shaft » to be turned

- by a erank is intended merely to afford means

independent of the air-pressure and sema-
phore mechanism for throwing the switeh to
be used when desired. '
‘What I claim as new, and desire to secure
by Letters Patent, is—
1. Inacombined railroad-switch and signal
appliance, the combination of piston mech-
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anism to be connected with the switch and
actuated by air-pressure to throw the switeh,
a semaphore I, having piston mechanism
connected with its signal and communicating
with the cylinder of the switeh-piston mech-
anism behind and near the limit of forward
play of the piston thereof, whereby the sem-
aphore-signal is actuated by the air-pressure
after throwing of the switeh, and a detector
H’, connected with the semaphore to be actu-
ated after the latter by the said air-pressure,
substantially as described.

2. Inacombined railroad-switch and signal
appliance, the combination of cylinders D
and D/, communicating with an air-pressure
supply and containing pistons o and ¢/, to be
connected with the switch, a semaphore H,
supporting cylindersIand I’ » communicating,
cylinders D and D’,
near and behind the limit of movement un.
der direct air-pressire of the respective pis-
tons o and o, and containing pistons I? and
I8, connected with the semaphore-signal, and
a pneumatic detector 1, communicating with
the ecylinders I and T/ » Substantially as de-
scribed. .

3. In a combined railroad-switeh and sig-
nal appliance, the combination of cylinders
D and D/, communicating with an air-press-
ure supply, and containing pistons o and o,

to be connected with the switch, a semaphore

H, supporting cylinders. I
cating, respectively, withthe cylinders D and
D’ near and behind the limit of movement
under direct air-pressure of the respective
pistons o and o’, and containing pistons I?
and I?, linked to the signal-arm %’ of the said
semaphore at opposite sides of its bivotal
support, and a pneumatic detector H’, com-
municating with the cylinders I and I’, sub-
stantially as described.

4. In a combined railroad-switch and sig-
nal appliance, the combination of cylinders
D and D’, communicating with an air-press-
ure supply and containing pistons o and o’,

and I’, communi-

to be connected with the switch,a semaphore

H, supporting cylinders I and I, communi-
cating, respectively, with the cylinders D and
D’, near and behind the limit of movement
under direct air-pressure of the respective
Distons o and o/, and containing pistons I? and
I%, linked to the signal-arm J’ of the said sem-
aphore at opposite sides of its pivotal sup-
port, and a detector I, comprising a pivotal
signal-arm f, and cylinders K and K’, com-
municating, respectively, with the cylinders
I'and I’ behind and near the limit of move-
ment under direct air-pressure of the pistons
therein, and containing pistons K? and K3
linked to the signal-arm J atopposite sides of
its pivotal support, substantially as de-
scribed.

5. A combined railroad-switch and signal
appliance comprising, in combination with a
switch and- an air-pressure supply, a box B,
containing a rock-shaft 7, having connected
with it eccentrically the switch-rod Cand car-
rying a cog-wheel ¢, cylinders D and D’ ,com-
municating with the air-pressure supply and
leading .into opposite sides of the box and
containing pistons ¢ and o’ , to be connected
by a rack-bar o engaging with the wheel g,
a semaphore H, provided with cylinders I and
I’, communicating, respectively, with the cyl-
inders D and D’ at openings d provided there-
in, and containing Pistons I* and I?, linked to
the semaphore-arm at opposite sides of its
pivotal support, and a detector I’ , having a
pivotal signal-arm f, cylinders K and K, con-
taining pistons K* and K&, linked to the arm
Jat opposite sides of its pivotal support and
communicating, respectively, with the cylin-
ders I and I’ behind and near the limit of
movement under direct air-pressure of the
pistons therein, the whole. being constructed
and arranged to operate substan tially as de-
seribed, '

MORTIMER' B. MILLS.

In presence of—
J. W. DYRENFORTH,
‘M., J. FROST.
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