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UNITED STATES

HENRY F. PARSONS, OF
MEN'TS,
SAME PLACE.

PatenT OFFICE.

NEW YORK, N. Y,
TO THE PARSONS BLOCK,

ASSIGNOR, BY MESNE ASSIGN-
SWITCH AND FROG COMPANY, OF

RAILWAY SWITCH AND SIGNAL.

. L TR

SPECIFICATION forming part of Letters Patent No. 396,419, dated January 22, 1889.

Application filed April 23, 1888, Serial No. 271,508,

To all wlony it muy concern:

Be it known that I, HENRY F. PARSONS, a
citizen of the United States residing at New
York, in the county of New York and State of
New 1 ork, have invented a certain new and
useful Improvenient in Railwa,y Switches and
Signals, of which the following is a full, clear,
fmd exaet description.

Theinvention of railway-switch, and signals

therefor, forming the subject of this case, is

deswned tor use in connection with or as an
ad] unet to the inventions set forth in my con-
current specifications, entitled ‘ automatic
block signaling system and apparatus for
railways, > No. 37 1,510, and “continuous rail-
frog for _1‘&1131*&3?8,” No. 271,509; but the three
inventions are equally ﬂpabk of separate
use, and also of use in conjunction with sub-
stﬂ:ute% Nevertheless, I deem a system com-
posed of or including the essential features of
the three inventions to possess very superior
advantages over kindred appliances in com-
mon use.

The present invention relates to that class

of switches and signalswhich are operated by

or from the locomotive and auntomatically, and
1t 18 designed more especially asa specific ex-

- pression of the principle set forth in the ap-

plication of A. Ingram Parsons, deceased,
(Henry . Parsons, The present mventor, ad-
ministrator,) for Letters Patent for railway-
switeh, filed Mareh 11,1886, Serial No. 194,876,
and allowed Januar v 9, 1888,

The invention here (301151th in the levers
and their appurtenances, and combinations
thereof, foroperating the switehes at both ends
of a siding or the switches elsewhere in a
railway-track.

For the sake of exactness I will describe my
invention as applied to a siding, though it
may be used wherever applicable, as is ¢leavr.

In the accompanying drawings illustrating
my invention, in the several figures of which
like parts are similarly designated, Figure 1
18 a diagram showing the parts as if in side
elevation, and Fig. 2 is also a diagram show-
ing the parts as in plan, these two views be-

ing designed to be read without regard to

proportions and without striet adherence to

(No model.)

mere structural details. Fig. 3 is a plan view
of the lever; Fig. 4, a plan view of the same
with the cap removed. Fig. 5 is a plan view
of the inside of cap and its attached parts
seen from beneath.
section of the lever. I‘IG 7 is a vertical lon-
gitudinal section taken in the plane of line x
x of Kig. 6. Fig. 8 is a perspective view of
one of the swnal towers and switch-stands,
the casing bemﬂ partly broken away; Fig. 9
a detail dlanrmn of frog.

Followmn the pr 11101ple of the system of the
A. 1. Parsons invention referred to, I employ
series of oppositely-moving levers, which are
actuated in alternation one by another SO
that the use of one geries will put fmother
into position to be used, and the use of the

latter will restore the h:r'st named to position

for use. In the diagrams I have shown four
series of levers 13]1118 combined into two sys-
tems, and these systems are employed 1N ¢con-
nectmn with a single-track main line, @, with
an interposed %1(1111g, 0, having switches ¢ and
d at the two ends.

One series, which I will designate by the
Roman numeml I, inclundes the lever‘s e, e, e,
e’ et €5, and e, the switch ¢, and the blnn&l-

tower and switch-stand A—that 18 to say, thls |

series includes a switch and switeh-operating
devices (and connected signals) extending
from one approach of the siding to the other
end of such siding to operate the switch at
the said approach “of the siding, and to indi-

cate at the far end of the siding thbt 1S going

on at the approach thereof.

Another series, designated by the Roman
numeral II, includes the levers AP A A
and 77, the switch c, and the signal-tower and
smteh stand B—-——that 18 1O say, ths series does
and indicates from and at the far end of the
siding such things as are done and mdleated
at the end operated by series I.

A third series, designated by the Roman nu-

meral IIT, 1110111(168 the levers ¢* and €° and

Fig. 6 is a vertical cross- -
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connections for operating the switch ¢ and

the other members of series I from the siding
rather than from the main track. -

A fourth series, designated by the Roman
numeral 1V, includes the levers /% and f* and

95




connections for operating the switch d and '

the other members of series II from the sid-

~ing rather than from the main track.
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Tach system is provided with two series of
levers working . in -alternation or reversal.
When one lever of a series 1s actuated, all
the levers in that series follow it, while all the
lever® in the other series are operated re-
versely. Following the diagramsand forsim-
plicity’s sake, when all of the levers ot one
series are moved down, all the levers of the
other series in that system are moved up, and
hence in position to be operated to reverse
the result of the down movement of the first
series.

In the dmﬂlmn% the locomotive }ms come
on the csldmﬂ from the left, and this has been
acwmpllahed by putting doywn lever ¢4, which
sets the switeh ¢ to the siding. The switceh ¢

may be reset for the main track by this loco-

motive by running down the lever ¢’ or the
switch ¢ may be left set for the siding, as 1n-
dicated in the diagrams. This leaves the le-

vers e.and e® free to be operated to set the

switch for the main track by a train on the
main track going in the same direction, and
should the ‘%W]f@h d be set for the siding it

may be set for the main track by this last-
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named train advancing on lever f% This
train, by backing on lever f/, can reset the
switch ¢ for the sldm o, s0 as to let the loco-
motive on the siding go on the main track to-
ward the right. Ordinarily this would not be
done, but the locomotive would have to oper-
ate the switch by running down lever /7.

- This example of one series of operations
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within the capabilities of my invention will

suffice to illustrate them. Itisenough to say
that a train on a siding may operate the
switches behind and before 1t independently

of the train on the main Ine, and so also a

train on the main line may operate the
switches before and behind 1t quite inde-
pendently of the train or locomotive on ‘rhe
siding.

- As will appear presently, the switch-oper-
ating levers are connected with and operate
swnals s0 as to give visible evidence ahead

:?md in rear of w ]mt conditions the switches

are 11.

Although there are two systems of levers,
each having two series, yet there are practi-
cally but fouroperations performed—namely,
the opening and closing of each switch inde-
pendently; but these operations are permuta-
ble to the extent already mentioned, so as to
give a train on a siding entire (3011131’-'01 of the
sw1teh es and signals for its own purposes,
and at the same Ume not interfere with but
rather promote the same facilities for a train
on the main track. Moreover, these four se-
ries of levers are operable by hand from the
switeh-stands A and B, as is obvlous.

Various connecting mediums may be ems-
ployed for gearing the series of each system

and for the eembmatmn& of the systems. 1

broken line of long

fi—each have

306,419

will deseribe but LWO which ombodv Lhe prin-
ciple of my invention.

Referring to the diagrams, eachlever is coni-
posed of a Sort of ;]01111:0(1 bell—emnk ¢, one
end, ¢/, of which extends out along‘side the

rail 0{ the track, and 18 hereinafter refer 1'ed
to as the exposed end, and the other end, Gz,
extends down and 1s provided with a toothed
segment which meshes with a toothed seg-
ment or wheel, i, on a horizontal shaft, h
which shaft has an upright arm, /i*, fast to it
]33? the vibration of the bell-crank the shaft
NV is rocked, and its arm /¥ given a back-and-
forth movemun. This is the form and con-
struction of all intermediate levers. The end
levers of each series have the same construc-
tion, and also a second rock-shaft, 2, arranged

alongside of and parallel with shaftt /", which

is provided with a toothed segment or Wheel
v, geared to a similar eument or wheel, A%
on the shaft 7./ , and derwecs_ motion from it.
The ,slmﬁ { also is provided with an upright
arm, |

The Ievers of the two 0 systems are connected
in series by rods joined to the arms /i* and 7,
and I have endeavored to make plain the two
rods belonging to each series by using in se-
ries I a heavy solid line and a heavy broken
line, 1in series 1I a light or fine solid line
and a similar broken line, in series 1II a
and short dashes and a
broken line of longdashes and interposed short
crossed dashes, and in serlies 1V a broken line
of long dashes and a broken Iine of long
dashes and infervening dots. I have desig-
nated these rods by their series numerals.

In the diagrams I have passed the lines
which connect with arms /* and +* through
the ends of said arms.  The arms 72 and 22 ob-
viously move in opposite directions under the
action of the bell-crank. | |

The end levers of eﬂeh series—as, for ex-
ample, the levers e and ¢° or the levemf and
two shafts geared together and
provided with arms moving in ()ppOSl‘L.e di-
rections.
in one direction are connected by one of the
rods of the series to which thoselevers belong,
and the arms that move 1n the other direction

The arms of the levers that move
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are connected by the other rod of the same

series. In other words, the endleversof each
series are connected to and by both rods of

that serles.

It is proper to say that the depondm
of the bell-crank 18 not rigid therew 11]1 but
as will presently appear, the arms () &Ild G*
are loosely connected, but the arm ¢’ is nor-
mally held in the position of use shown by a
spring and connected with the arm ¢* by a

cluteh, so that should the arm ¢’ be struck in
the wrong direction 1t would simply turn
over, and ﬂlon when released would return to
its nm mal position w 11;]10111; affecting the
arm ¢-°.

The lever ¢, as already stated, connects se-
ries I and 111, and this is done b} extending
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the shafts 2/ and < and providing each with
two arms. The same construction is used in
the case of lever € which also connects these
two series. 'T'he same construction is also
employed in the levers 7% and 74, which con-
nect series 11 and 1V. Each of the levers is
provided with a visual signal geared to move

- with it to indicate its position and condition.
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One way of so gearing the signal will be de-
scribed presently. One of the rods of seriesI
18 geared to the switch-stand A, and one of the
rods of series II is geared to switch-stand B.
Each combined switch-stand and signal-
tower 1s composed of a horizontal shaft, 7, ax-

ranged in bearings in a suitable water-tight
box, £ This shaft is provided with a gear-

wheel or segment, 7', which engages a toothed
rack, 7%, on the rod II, and hence the shaft re-
celves a rocking motion by the reciprocation
of this rod. A worm, 7% is provided on this
shatt 7, which meshes with a segmental worm-
gear, [, on a horizontal lever, /. Obviously
the rocking of the shaft imparts a vibratory
movement to the lever, and this lever being
connected to the switch-bar d’, IFig. 8, moves

the switch to set the siding or main track; as |

desired. The shaftjis further provided with
a switch-lever, 9%, by which it may be manu-
ally operated when desired. |

The usual switeh signals or targets, m, are

arranged upon a tower, &/, rising from the

casing &, and they are operated by rods m’,
terminating in toothed rack-bars m?m? which
are geared to a pinion, 7°, on the shaft 7, so
that the signals are changed simultaneously
with and automatically by the operation of
the switeh. |
- In the form of lever shown in Ifigs. 3 to 7 of
the drawings the horizontal shaft is replaced
by a vertical shaft, n, having cogs »n’, which
are engaged by a toothed segment on arm ¢>.
A toothed segment, n° extends horizontally
from the shaft n and engages a pinion, o, on
a second vertical shaft, o/, and this last-namei
shaft has a second pinion, ¢*, which engages
toothed racks on the lever-connecting rods,
(here designated Ifor convenience,) as though
belonging to that system of levers. One of
the rods I is provided with a second toothed
rack, which engages a toothed segment, p,
on a shaft, p’, which carries the signal 2.
Thus the operation of each individual lever
positively actuates its signal as well as all
those in its system. The arm ¢’ is provided
with a shaft, », one end of which receives a
spring, 2/, which is connected at one end to
some fixed support and at the other to the
lever-arm ¢’, which it normally pulls down.
The arm ¢” may be reversed by changing
the direction of resistance of the spring, so
that any lever may be arranged in any of
the pivotal positions shown in the diagrams.
The arm ¢* of the form of lever shown in Figs.
o to 7 has a loose connection with the arm ¢’,
as already stated. .

The rods for connecting the levers are

in praclice will be cased in.

united by couplings s, which expand and con-

e

tract under the temperature of the atmos-

phere to which they are exposed, so as al-
ways to keep taut the rods. Each of these
couplings may be composed of a yoke having
an internal ylelding agent, such as a spring
applied to one section of rod and hooked to
the other. Any other form of compensating
connection may beused. The casing { of the
levers is made water and frost tight, so as to

insure the working condition of the levers.

T'o protect the bearings #’ for the rods in this
casing, they are packed with asbestus or
similar refractory or durable non-absorbent.
Asbestus is particularly useful, inasmuch as
1t 1s a natural lubricant and unaffected by
the weather.
made in a cap, 7, for the casing, (see Fig. 5,)
which 18 removably bolted to the body of
the casing. Instead of making the shaft =
with cogs and a toothed segment, it might be
provided with a toothed wheel engaging both
the arm ¢* and the pinion o, and in this casé
the shatt» would be arranged equidistant be-
tween them. |

When the levers shown in Figs. 3 to 7 are
used in the locations and for the purposes of
levers /4, e, 1%, and & of Tigs. 1 and 2, their
rods might be connected to work in system
and series, as before, by suitable rigid cross-
links, instead of the rock-shafts shown in said
Figs. 1 and 2. - | -

The rods connecting the systems of levers

Particular attention is directed to the fact
that there are no parts of my apparatus ex-

posed to the weather, excepting the targets,

signals, and exposed levers; also, to the faect
that the levers of Figs. 3 to 7 are of one kind

only and interchangeable, so that there are

no special levers for any particular work or
location; but any one may be substituted for
the other, all being alike. Now, it will be ob-

served that by the gearing emploved to con-

nect the switches with their stands and the

levers with these switch-stands and signals,
the parts are automatically locked against

accldental displacement. The rods hold the
levers positively in the positions they may be
arvel.

The frog », covered by the application, Se-
rial No. 271,509, referred to, may be intro-
duced into this system and coupled with and
operated from one of the levers, as therein
indicated; o1 it may be provided with a spe-
ctal rod, v/, extending to one or both of the
switch-stands and geared 1o a special wheel
on it or them to be operated Dby its or their
operation, substantially as indicated in Fig. 9

N

Among the advantages of this invention I

L]

mention the fact that it overcomes the liabil-

1ty of a train getting stuck at the meeting of
the siding and main track. In theapparatus

commonly in use, it has been usual to send a
man ahead to set the switch, and for this pur-
pose, In order not to consume too much time,
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operating mechanism, comprisi

the train is stopped near the switeh; but in

this practice the train has to be started from

a dead-stop and at so short a distance that,
particularly if heavy, it cannot get sufficient
headway to make the curve, thereby sticking
and oftentimes beinhg unable to move in either
direction. In my apparatus, as is obvious,
the train need not be stopped at all to set the
switceh, and hence 1t can make the siding un-
der full headway, the switch having been OP-

erated antomatically inadvancefrom the mov-

ing train on the main track, 1f necessary, a
qum1er or half of a mile msmm

What I claim 18— -

1. A main track, a siding, and switches at
each end of the siding, combined with switeh-
ng Lwo Sys-

permutable

tems, each having 1w0 series of

. 1‘*@\"&1%11@-]{1\ ers 1111_.1 connhecting mediums for
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and to t.he_ main ftrack, substantially as de-
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coupling in pairs the sgeries of each system,
suhstantially as deseribed. |

2, In a railway switeh and signal mechan-
ism, the rails and barof the sw itch, combined
with a suitable number of the reversing So-
called “levers” of this specification, cach le-
ver comprising the exposed arm adapted to
he operated by or from a passing train or lo-
comotive, a toothed arm connected tosaid ex-
posed arm, a rotary shatt operated from said
toothed arm, a rotary signal, rods connecting
the several levers together and to the switeh,
and gearing interposed in each lever between
1ts 1*0‘(&1‘37 sha["‘r rods, and signal, &ubsmntmllv
as described.

3. The main track, an interposed siding,
switches at each end of said siding, and
switch-stands for said switches, combined with
the levers e, ¢/, ¢°, €3, ¢!, ¢, and ¢* and the le-
vers f, f’ ﬁ j ]‘*,, and 17, connected in two

systemss of o series each, which systems are

operable from the main track and also from
the siding to set the switches to the siding

seribed.
4. A

combined switeh-stand and swlml-

tower comprising a suitable easing, a %haft_

and means to rock it, a gem*-wheel on said
shaft, semaphores or targets, and toothed
rack-bars meshing with said wheel and con-
nected with the said targets, in combination
with the switch and switeh-bar, substantially
as described. -

5. A combined switech-stand and signal-
tower comprising a suitable casing, a rotary
or rocking worm-shaft, a horizontal lever
geared to said worm-shaft and coupled to the
qw,lteh-bm', a pinion, semaphores or targets,
and toothed rack-bars geared to said pinion
and engaging the said tm gets, substantially
as desel 1bed

396,419

6. The so-called “lever” of this specifica-
tion, comprising an exposed arm adapted to
be operated by or from a passing train or lo-
comotive, a toothed arm connected to said
exposed arm, a rotary shaft operated from
said toothed arm, and gearing which 1s inter-
posed between the parts oper ated by said le-
ver and said. rvotary shaft, s substantially - as
de%m ibed.

. In a railway -%m{(-h the combination of
) p‘m of ol)poanely-mov able rods with a se-
ries of “levers,” herein so called, each con-

s1sting of an ex posed arm to be opemted by

a passing locomotive or train, a toothed arm
connected to gaid exposed arm, a rotary shaft
geared with satd toothed arm, and a rovary

shaft which in tuin is geared to the rods, sub-

stantially as deberlbed

8. The so-called “levers” of this specifica-

tion, combined with the water-tight casing
and a separable cap therefor containing in
packed bearings the rods for Conneemnﬂ' the
levers 1 series, substantially as deSCl"ﬂDed

9. A combined switch and signals therefor,
composed of a main track, an interposed
siding, switches at each end of said siding,
and switeh - stands, and signals for said
switches, combined with the levers e, ¢/, €2
e, el, €7, and e and the levers 7, /7, 1~ 13 14
and 77, each provided with aco-operating sig-

nal and connected i two syvstems of two se-

ries each, which systems are operable from
the main track and also from the siding to
set the switches and signals, subbtantmlly .‘:'LS
described.

10. The combination, with automaticswitch-
operating mechamsm, comprising a suitable
number of the so-called ‘““levers” of this speci-
fication and the combined switch-stand and
signal-tower, substantially such as described,
Of the frog v and connections between them
qubstantlahy as described. -

11. The so-called “lever” of this speciﬁcan
tion, comprising an exposed arm adapted to
be operated by or from a passing train or lo-

comotive, a toothed arm connected to said
exposed arm, and a rotary shaft operated from
sald toothed arm, combined with a signal and
rods for connecting a series of such levers
and gearing mterpoqed between the said ro-

tary Shaft and the rods and signal, substan-

tially as deseribed.

In testimony whereof I have heleunto set
my hand this 21st day of ‘April, A. D. 1888.

HENRY F. PARSONS.

Witnesses:
JAS, McG. SMITH,
RoBT. 1.. REDFIELD.
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Correction in Letters Patent No. 396,413.

npon the application of Henry F. Parsons, of New York, N. Y., for an improvement 1n

correction as follows: In line 47, page 3, the parenthesis enclosing the clause ‘here des-

| ignated 1 for convenience,” should be stricken out, and that the said Letters Patent.

-

| the case in Patent Office.

- Signed, countersigned, and sealed this bth day of February, A. . 1889.

: [SEAL.] D, L. HAWKINSS,
| A ssistant Secretary of the Interior.
' Countersigned:

BrxTON J. HALL,

Oommissioner of Patents.

It is hereby certified that 1n jetters Patent No. 396,419, aranted January 22, 1889

« Railway Switches and Signals,” an error appears in the printed specification requiring ' -

should be read with this correctlion therein to make the samoé conform to the record of i
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