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UNITED STATES
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|

'DAVID HARPER FOREMAN, OF LANOASTER-, PENNSYLVANTA.

RAILROAD

mSWlTCH

’"“"‘L“CI FICATION forming part of Letters Patent No. 302,719, dated J uly 29, 1884,

Application filed July 19, 1883,

{No model.}

To all whom tt may concern :

Be 1t known that I, DAVID HARPER FORE-
MAN, of Lancaster, in the county of Lancas-
ter and State of Pennsylvaum have invented
certain new and useful Improvements m Rail-
road-Switches, of which the following is a, mll
clear, and e*ia,et deseription.

The objects of my invention are, first, to 111-,

sure to through trains upon the m ain line POSI-
tive secumty agalnst accidents arising from
misplaced switches, regardless of the posmon
of the swifches or of the direction in which
they are passed by said through trains upon
the main line; second, to insure a positive pre-
ventive for what are termed ‘‘facing- point
accidents’”’—that is, in the event of the engi-
neer of said throurrh train failing to see a sig-
nal or otherwise receive mform*‘l,tmn of the
misplacement of a facing-point, to effectually
prevent this train bemg accidentally thrown
upon the siding by said misplacement; third,

to enable the 13]’11"0110*11 train to 01)61".21136 and

~ properly set and Seeumh lock the switeh for
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the main line when set for the siding, which-

ever way the train may be passing the switch;

fourth, to enable a car or train to be safely
cmrmed onto the main line when accidentally
shunted from the siding and the switeh is set
for the main line; and, fifth, to enable the
train to be safely switched from the main line
to the siding, for which objects I have con-
trived and arranged mechanism as hereinafter
fully deseribed.

Reference is to be had to the aecmupanylnw
drawings, forming partof this specification, in
which similar lattel s of reference indicate cor-
responding parts in all the figures.

Figure1is a plan view of my improved self-
1001{1110* safety-switch and positive safety fac-
ing- pomt applianceset forthe main line. Fig.
2 18 a cross-section of the same set for the main
line, also a front elevation of the controlling

applnnce upon the locomotive for the SWltch
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onto the siding

which 18 also set for the main line. The Seetmn
is taken on the line z z of Iig. 1. Fig. 315 a
cross-section of the same set for the siding;,
also a front elevation of the contr olling appli-
ance upon the locomotive for the sw:ntch in the

position for being switched from the main line
, the section being taken upon

the same line. Fig. 4 is a side elevation of
the track, showing the elevation of the safety-

3

traction.

rail above thetrack. Italsoshowsalongitudi-

nal section of a portion of the 0011tr011111g ap-
pliance upon the locomotive, set for the main
line,.
locomotive in dotted lines, with the switeh-
controlling appliance therecon in full lines.
Fig. 6 is a diagram showing more clearly the
positions when the switch is set for the main
line. Ifig. 7 is also a diagram showing the
positions when the switch is set for the siding.
Fig. 8 1s a section on line % 7/ of Fig. 1. Fig.
9 18 a section on line j’ y°, Fig. 1; and Fig. 10
18 an 1nverted plan of the S‘W’Itth contr 01111’10
appliance. |

Referring to the drawings, ¢ and o repre-
sent the mils of the main trfwk: b b, the rails
of the siding. |

¢ 1S mmt}vable pmnt
to and from the main-track rail « at the point
¢, and Seeured to the end of fixed siding-rail
b at the heel ¢

d 18 a fixed nulde rail securedto Lhe tles the
entire length of the switeh. |

e is o fixed frog-point. fis the elevated
satety-rail. Its movable end f’is curved or
sloped down to the level of the rails of ‘the
main track. The fixed end is secured at the
end of a fixed elevated guide-rail, ¢, which 1s
also inclined at & to a level with the rails of
the main track for security against interfer-
ence from the cow-catcher of the locomotive
passing in either direction. Therail fis riv-

eted through its base to a broad base-plate, <,
‘which rests and shiits on elevated base-plates
7, suitably fixed on the ties, said base-plate ¢
"being to strengthen rail f laterally. They

are also connected by brackets k, for greater
strength of the rail f. The movable point-rail
¢ and the elevated safety-rail f are positively
connected together at a fixed distance apart
by the yoke /, and move simultaneously when
the peint-rail ¢ is moved to or from the main

rail @. The rail f is adapted to move longi-
tudinally in the yoke { forexpansion and con-
The yoke [ is connected by a switch-

rod, m, with the cranked shaft n of the switch-
]ever o ab one side of the track, for shifting the
switch thereby, and said yoke is conneeted to
‘crank-shaft p at the other side of the track by
connecting-rod ¢, housing-iframe ¢, and com-
pensatmw spring £. _

Between siding-rail " and the joint »,with

Fig. 5 is a plau'view of portions of a

ail adapted tobem oved
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~ rail ¢’ opposite the movable end of point-rail

9
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¢, there are a couple of frog-rails, v ¥/, jointed
together at w, turning on joints % and #, and
sliding on the base-plates . These frog-rails
v v" are connected by rods z to cranks a? of the
shatt p, which cranks are set nearly opposite
to crank 0% by which rod ¢ is coupled to shaft
p. The frog-rail » has lengthwise motion in
the chair at x, where it joins siding-rail b
The fixed frog-point ¢ is sufficiently elevated
and overhung to allow the base-flange of frog-
rail » to swing under it, when shifted up to
saild frog-point, to allow them to come close
together at the base, as shown in Fig. 8. The
shaft p is prolonged beyond the.rods z, con-
necting it with the frog-rails v ¢/, and it has
another crank, ¢', set directly opposite to
crank 0% and connected by rod d® with a mova-
ble inclined elevating-rail, ¢2. This rail has
one end fixed at the end of a fixed supporting
guide-rail, /%, and swings thereon transversely
to and from the point-rail ¢ when operated by

~shaft p. The rod @, connecting it with the

25

crank ¢ i1s bent suitably to pass under the
rails between it-and said crank. -
The cranked shaft n, to which the switch-
rod m is connected by crank ¢* has another
crank, #’, set ataright angle toand in advance

- of crank ¢* and connected by rods ¢* and 4

30

‘with a maintaining-spring, %% braced against
a fixed bracket, . The sliding rod j* has a

- rod, n#°, which works in a spring-lock, o% that

33
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18 designed to lock said rod =’ self-actingly
when the switch is set for the main line. The
switch being set intheposition shown in Figs.
1 and 2, a train passing in the direction of the
arrow, Fig. 1, will pass over the main track «
«'. It will be seen thatin this case the point-
rail ¢,beinglocked inits position by the switch-
rod m, and banking bed-plates p* and fixed
rail f*, against which it then rests,will be very
securely held in its position away from the

-rail of the main track,and formsafixed guide-

rail to passing wheels upon said main track,
and this security is increased by the jointed
frog-rails v 9" being unyieldingly closed up

- against the base of the fixed frog-point e.

.50

- By reference to Fig. 6 it will be seen that

the cranks of connecting-rods z are brought to
a positionslightly below the dead-center,when
the switch is set for the main line, thereby se-

' ~curely bracing the movable frog - rails » ¢
- against any outward force by the wheels of
~ the train. It will be seen that by this ar--

55

rangement I overcome the objectionable fea-
ture of an open 1rog-point, and, since all the

parts are rigidly and positively secured, I ob-

tain, virtually, an unbroken main line. The

- fixed frog-point e is planed or trimmed off on

60

its head at the outer edge sufficiently to allow
the passage of a wheel-flange when the base of
the frog-rail v 1s closed up to it, as shown in
Fig. 8. When the switch is set for the main
line, the inclined elevating-rail ¢ is forced
against the heel of point-rail ¢ by the rod

ed from thesiding ) &', with the switch in this
position, the wheel upon rail 6 will-be carried
up theineline ¢’. Theopposite wheelupon rail
0" coming in contact with frog-rail », will forece
the wheel upon elevated rail ¢ obliquely
across the heel of point-rail ¢, safely onto the
main line at the point of convergence of frog-
rail ». By this arrangement I overcome the
necessity of having the point-rail ¢ elastically.

70

supported to secure the safety action, and can

lock it rigidly, as before stated. I also obvi-
ate the objectionable feature of having the

wheel pass over the entire length of the point-

rail ¢ and spring it aside—an action more or
less destructive to the thin point of the same.
Should a car approach in the direction of the
arrow, Fig. 1, that is to be switched onto the
siding, the locking-bar »° having bheen re-
leased by the use of a key, the switchman
can throw the lever o over into the positions
shown in Iigs. 3 and 7. Since the lever o,
switch-crank ¢% and the maintaining-spring
operating crank #* are all solidly connected
upon and form part ofthe rock-shaftn,it follows

that they all rotatesimultaneouslyat fixed de-
grees of angularity in relation one to the other.

It will therefore be seen that when the switch-
crank - ¢® is moved about one-half the throw of
the switch the mainfaining spring-crank A
will have reached the maximum pointof com-
pression upon the maintaining-spring &°.  As
the throw of the point ¢ 1s continued, erank 4’
begins the return-stroke, having passed the
dead-center, the maintaining-spring then ex-
erting its force on the crank ¢°. By this ar-
rangement of the cranks, when the throw of

thepointiscompleted,crank 2’ will have gained

such a degree of angular leverage over crank

g* thatthe expansive power of the maintaining-

spring &° exerted upon the formerwill be suf-
ficient to secure the switeh in position forthe
legitimateuses of thesiding. Whenthe point-
rall ¢ ismoved over against the main rail aby
lever o, as above stated, the shaft p, operated

by connecting-rod ¢,forces the cranksa’of con-

necting-rods zinto the position represented in
I'ig. 7, drawing the movable frog-rails v '
away from the fixed frog einto a position par-

allel with the point-rail ¢. Simultaneously

with this movement of the point-rail ¢ and frog-
ralls .w v" the elevating-rail ¢’ is moved away

from the heel of point-rail ¢ by the connecting-
rod d° and shaft p,as shown by the dotted lines

in Fig. 7. This gives a smooth, level, un-
broken open line for the legitimate use of the

siding. Should the car be of slightly broader

gage than the distance between the point-rail
¢ and the frog-rails v v"where they are joined,
the wheels will force them apart, and by the
connections with yoke [ compress compensat-
ing spring ¢, and bear the point-rail ¢ with
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1ncreased force.against the main raila. With

this point-rail ¢ and elevated safety-rail f
coupled together and connected to the erank-
shatft n, and provided with a maintaining-

- d’, so that should a car be accidentally shunt- | spring, as above deseribed, I have contrived

i
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 the fore axle of the pilot-truck.
~arms forged solid to
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together Wlth said railsand connecting devices
and spring,constitute what I call my "‘p ositive
safety-rail appliance,’’ the smd locomotive at-
tachment being as follows: Q is a shaft having
bearings in the extensions s* of the boxes of
t* represents
said shaft, and «* is a
vertical lever, also forged solid to said shaft
midway from the ends. 9 are bracing-irons
bolted to arms ¢ diagonally, and adapted to
strengthen the same against lateral strain.
w* are other bracing-irons bolted to the under
side of the axle-boxes on the ends of the arms
*, and at the other end secured to a 1011113 bolt,
2, upon the end of lever #*. ¢’ is a collar
(See Fig. 10) bolted between bracing-irons w’
1mmediately in front of lever ::L(;'lapted to
prevent any binding or lateral stmm from
sald braces upon said bolt a2,
z° 18 the auﬂle iron of a universal ]omt bolted

into lever «? Emd bracing-irons w* at one end

and to connecting-rod «’ at the other end.
[°is an axle bo_:\ed into said arms 7%, and

carrying a pair of centrally-flanged wheels, ¢,

the tlange and outside tread of said wheels

‘being 01 the usual form, the insidetread being

eylmducah and of a diameter equal to the
largest diameter of the coned outside tread.
T]'IG breadth of the inside tread is equal to the
space between point-rail ¢ and elevated safety-
rail f and the throw of the point. Said wheels
¢’ are adapted to be lowered or raised to or

from the rails of the main track by the lever

w’, connecting-rod «’,crank- bhaft“ a’, journaled
mto the %u&pwded bl ackets ¢, connecting-rod
1%, and the lever ¢ in the cab of the locomo-
tive. A strong compensating-spring, 7°, and

‘housing for the same is placed upon connect-

ing-rod ¢’ at the end next to the shaft &,
adapted to insure the wheels ¢’ being brought

~down firmly upon the rails of the main track

when set In normal position, and to compen-
sate for the slight variations from the vibra-
tion of the Iocomotlve when running, and the
independent motion of the truck in "LﬂJU&L]IlfT
itself 1o the track. |

‘The positive operation and securing of the
wheels ¢’ in either position is insured by the
use, 1n connection with lever ¢°, of a spring-
latch and notched sector in the cab of the
locomotive. DBy this arrangement it will be

seen that the action of the wheels ¢ for either |

of the purposes set forth is not affected by any
vibration or rocking ~of the locomotive when
ranning.

By reference to Fig. 2 it will be seen that
when the switch is set for the main line, and
the appliance upon the locomotive is in the
normal position, Figs. 2 and 4, that the one
does not in any way interfere with the other
when thelocomotive passes theswitch in either
direction upon the main line. Therefore, when
the engineer starts upon his *‘run,’” immedi-
ately upon gaining the main line e secures

‘the Etppliance upon hig Jocomotive in the po-

operating devices upon the 1oeom0twe which, 1 sition shown in I‘lgs 2 and 4. Suppose the

safety-rail to have been accidentally left set
for the siding, ordinarily, should he fail from

‘any cause to see the misplacement his train
will be thrown upon the siding; but in this

arrangement it will be seen by reference to
Figs. 3 and 7 that when the switeh is set for
the siding the elevated safety-rail f is moved
toward the main rail @a dlstfmce equal to the
throw of the point ¢. Wheel ¢, in passing
between fixed main rail ¢ and HIOV‘Lb]e ele-
vated rail f, will force said rail f into the . po-
sition shown in Figs. 1 and 2. With erank ¢°
in the position shown in Figs. 3and 7, (set for
the siding,) when wheel ¢* forces rail 1 and the
point-rail ¢ away from the m‘un rall ¢ in the
direction of the arrow, Fig. 3, crank /° will be
broughtto theline of dead (,ellter compressing
n'}mnt‘uumn SI}rmn k*.  As the force is con-
tinued, crank 72 passes the line of the fulerum-
point, where spring k* by its expansive power
aids in completing the throw of point-rail ¢
away from the main rail ¢, setting the switch
for the mainline. When in this position it is
securely locked by thespring-lock ¢°. Thesud-
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den action upon rail f by the wheel ¢’ from a :

train running rapidly is received with a cush-
ioned effect upon springt. The wheels ¢* are
frmly braced against the lateral resistance of
the rail £ by the flange of one against main rail
¢ and the other 'tlgmn%t ouard- mil d, thus pre-
Ventiﬂg any strainortwist uponthelocomotive

1n the act of throwing the misplaced switch.

Should a car approach the switch in the op-
posite direction upon the main line, when the

switch 18 set for the siding, the flange of the

wheel 1n passing between the main rail ¢ and
point-rail ¢, from heel to point, will force the
point-rail ¢ aside and set the switch securely
for the main line, as before stated.’
point-rail ¢ and the movable frog - rails » 2’

movesimultaneously, itfollows that the wheels

of the car will have passed over frog-point e
onto the frog-rails v v" before they are closed
up against frog-pointe. The weightofthe pass-
ing wheel upon rail " will immovably retain
it in the open position. The opposite wheel in
forcing point-rail ¢ from main rail ¢ will com-
press compensating spring £, throw and lock
point-rail ¢, as before stated. The wheel upon
frog-rail v’ having passed onto the main rail &',
compensating spring ¢ will force the cranks of
eonnectinﬁ rods z down into 1)ositi0ns shown
in Fig. (31051110 the frog-rails » " up against
irog- 1)0111{3 e, as beime St'_tted

I'rom the above 1t will seen that when the
appliance 1s set in normal position upon the
locomotive of a through train upon the main
line said locomotive w111_0pe1“1te misplaced
rails upon either side. of the main line for the

_positive maintenance of the same regardless

of any lack ofaction onthe part of the engineer.

Should a locomotive running upon the main
line, with the appliance in normal position,

Kigs. 2 and 4, approach the switch 1n the
direction of the arrow, Fig. 1, to take the sid-

-,
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- ing, the switch having been set for the 'S'&m'e, l f > with the inclined ;élemting-rai'l | ¢ and the. =

- the engineer moves the lever ¢* so as to force

- no interference to the points of an interlocked
10 _
- control of a tower-operator, since to points so

I lc
- Patent, is— |
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~gle to crank ¢% and connected with a main-

35

40

45

.

point, e, substantially as desecribed

cranks of shaft p, and said.shaft connected to

ing-spring ¢, and housing s, said rod m having-
‘the movable elevated safety-rail f and the

the wheels ¢’ into a position above the plane
of the elevated safety-rail . The locomotive
will then pass over point-rail ¢, and be safely
switched onto the siding. _

It will be seen that this appliance upon the
locomotive, when in normal position, offers

plant, orto junetion-points under the positive

controlled the elevated safety-rail is not at-

tached. ) S
Having thus described my invention, what

I claim as new, and desire to secure by Letters

- 1. The elevated safety-rail f and the point-
rall ¢, positively connected to the switch-rod
m at a fixed distance apart, in combination
with movable frog-rails » %', also connect-
ing to the switch-rod, and with a fixed frog-

2. The movable inclined elevating-rail ¢ in
combination with the point-rail ¢, fixed frog-
point e, and the movable frog-rails » ¢, said
rail ¢* being connected, substantially as set
forth, with the switch-rod m, substantially as
described. |

3. The switch-rod m, connected to crank ¢*
of rock-shaft », having crank %?at a right an-

talning-spring, &%, substantially as described.
4. The switch-rod m, connected to crank ¢
of rock-shaft n, having crank 7* at a rightan-
gle to crank ¢’ and connected to a2 maintain-
Ing-spring, ¥, and a locking-bar, #?, substan-
tlally as desecribed. '
5. The movable frog-rails v v/, connected to

Switch-rod m by crank 2% rod ¢, compensat-

point-rail ¢ connected to it, substantially as
described. |

6. The inclined elevating-rail ¢°, connected
by rod @', ecrank ¢*, shaft p, crank b% rod g,
compensating-spring ¢, housing s, and rod im,
sald switch-rod m having the elevated mova-
ble safety-rail f and the point-rail ¢ connected -
to 1t, substantially as described. o

7. The combinat)ion of the fixed guard-rail

point-rail ¢, substantially as described.

8. The combination of the centrally-flanged
wheels ¢ and means, substantially as set 55
forth, for lowering and raising them, located
on the locomotive, with the elevated movable
safety-rail f and the point-rail ¢ of the switch,
said rails /' and ¢ being positively connected
to the switch-rod m at a fixed distance apart, 60
and said switch-rod being connected to crank
g° of the rock-shaft n, having a crank, 72, at a

right angle to crank ¢*, and connected to a

maintaining-spring, %, substantially as de-
seribed. .- 65
9. The combination of the centrally-flanged

wheels ¢’ and means, substantially as set forth,
for lowering and raising them, located on the
locomotive, with the elevated movable safety-
rail fand the point-rail ¢ of the switech, said 7o
rails f and ¢ being positively connected to the
switch-rod m at a fixed distance apart, and
sald rod being connected with movable frog-
ralls » ¥, and also connected with a maintain-
Ing-spring k% as described. 75

10. T'he combination of the centrally-flanged
wheels ¢’ and means, substantially asset forth,
for lowering and raising them, located on the
locomotive, with the elevated movable safety-
rall f, point-rail ¢, and. the frog-rails v ¢ of 8o
the switch, said facing-point rail fand point-
rall ¢ being positively connected to the switch-
rod m at a fixed distance apart, and the crank-
shatt p, for working the frog-rails, being con-
nected to the switch-rod m by the compensat- 85
Ing-spring ¢ and housing s, substantially as
described. -

11. The centrally-flanged wheels ¢*, mount-
ed on the axle »°, arranged in bearings of the
arms ¢ of a snaft, ¢°, arranged in extension- go
arms s° of the truck-axle boxes, and said arms
t* and shaft ¢*stayed by diagonal braces ¢* and

w*, substantially as described.

12. T'he arm «* of the rocking frame sup-
porting the centrally-flanged wheels ¢, con- g5
nected with the working lever-gear by a rod,
’, having a compensating-spring /% substan-
t1ally as described. | - |

DAVID HARPER FOREMAN,

Witnesses: ' . '

E. F. BOWMAN,
W. B. MUSSET.
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