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7o aaZZ whomy it may CoOncer: .
.~ Beitknown thatI, ADELBERT G. LAWREVCE
- . of Motley,inthe county of Morrison and State

of anesota, have invented a new and use-
ful Machine for Op erating Automatically a

- Railroad- Switch by means of the car-wheel
- . ' passing over the track; and I do hereby de-
~ clare that the followmg 1s a- full, elear and

- exact description of the conbtrua,tlon and Op-

. 10 eration of the same, reference being had to

the annexed dmwmﬂ's in which—

mee 1 is a side view; Fig. 2, a top view;
a transverse ‘i@GTlO]’l and Fig. 4 an
) outsuie view of the' lever w1t]1 Wthh the

switeh is operated by hand; and Fig. 518 a
EE detail view, of the upper end of the lever Z
i and its conneetlou with the locking-bar B.

" - The device consists of two revolving shafts
. placed beneath and at right angles to the main -

track and side traek, &nd conneeted by means
- of levers, links, and pitmen to a throw-bar
nnderned,th and attached to the movable

SR - track, as %hown in Fig.

The device is oper &ted automatically by a
lever attached to each of the revolving shafts
~ and projecting above the track at a point
- where the flange of the car-wheel will pass

~over and press dOWn the lever, thus impart-
~ing a rotary movement-to the shafts beneath

' the track. This lever is called the “operat-
ing-lever,” and is shown at C C C in Fig. 1.
| 'Immedlately above and around the operat-
. ing-lever and inclosing it to a point below the
“__tlack is placed a shleld which is hung inde-
pendent of the operating-lever at a pomt 1m-

- - mediately above where the Opera,tmg-lever 1S
- attached to the shaft a, as shown in Fig. 1,

| ‘and extending back from where the shleld 1s

hung is a 1eve_1 ‘by which the shield is oper-

ated, which is called the “ghield-lever.” The
‘shield and shield-lever are shown at & b in
When the operating-lever is up, the

| -shleld oeeuples dposmon one inch above the
AT opera,tmﬂ'—lever as shown in Fig.'1, and the

'opemtmn'-level 18 locked by means of the
~ latch P, which isheld in position by thespring

- T The lateh P, the construetion of which is
| clearly 1111181:1?&1;6(1 in Fig. 1,18 formed with

| two arms, P’ P? one of whleh P’, 1:1011:[1&115?
supports the lever C, while the other P?, is ar-
‘ranged in contact with the lower edﬂ'e of the

© shield. Where the shield and latch come in

‘at 1, as shown in Fig. 1.

contaet, they meet at an angle of forty-five de-

grees, and when the shield is pressed down

one inch it throws the lateh back one inch
and allows the operating-lever to be pressed
down by the shield. To the hub of the op-
erating -lever an eccentric is attached, as
shown at V in Fig. 1, and into the shield- 1evel
a small wheel is msel ted. When the shield
and operating levers are up, the wheel in
shield-lever falls into a noteh in the eccen-
tric, as shown in Fig. 1, thus allowing the
shield to come to its proper position one Yinch
above the operating-lever.

‘The operating-lever, shield, and shield-le-
ver, and also the levers, links, &nd pitmen con-
necting with and attached 130 the shaft under

| the sule track, are duplicates of the same
parts attaehed to and connecting with the

shaft under the main- track and. occupy re-
verse positions, so that when the operating- -

lever attached to shaft under main track is

pressed down the operating-lever at side
track is thrown up and locked by the lateh
P, as shown in Fig. 1, and the movable track
is thrown to connect with main track, as
shown in Fig. 2,and vice versa. When the |
operatmﬂ'-lever at side track is pressed down,
the lever at main track is thrown up and
locked, and the movable track is thrown to
(,onneet with side track.

The operating-lever C C Cin Flﬂ" 1 and
the lever. d are attached to the sha,ft a, a8
shown in Fig. 1. At the extreme end of the
lever d the link e is attached, and to the
lower end of the link ¢ the compound lever f
is attached, and to the upper end of the com-
poundlevel f the jointed pitman J isattached
The jointed pitman
J 1s attached to the compound lever m. 'The

compound lever m is attached to the pitman =
n. The pitman n is attached to the sliding” -
block o, which is held in position by the spi- -~

ral spring p, resting against the solid bearing
g in the throw-bar attached to the mov&ble
track, as shown in Fig. 2.

The walking-bar T (shown in Fig. 3) has a
center bealmﬁ' over the spring H, and 1s at-
tached to the 16V61 d by the link L as shown

1n Fig. 3. The spring H having sufﬁcwnt ex-

pansive force to transmit the movement of
either lever to the opposinglever, the pressure-

| bar D has a eenterbe_a,ring beneath the spring
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- Eyand 1s attached to theshield-lever by a piv-:
oted beaung? as shown in Figs. 1 and 3, or by

means of a link simtilar to tlmt used on the

walking-bar I, the spring: E lmvuwsufﬁclent
| the dOD T into the toothed disk 4.

expansive for ce to insure the 1'eq1111*ed press- |
- To operate the shield-levers and u nlateh the

. ure on the shield-levers to bring them to and

- maintain them in their proper pogltmm one .

. Inch above the 01)(31‘.{1’[1110-1@\ ers when the Op- ;
~erating-levers are up. RN |

The pitman-rod J is atmehefl to the com- | .

‘main track, as shown in Figs. 2 and 3, andat -

a point-immediately below each of the shield-

| levers the erank-arm s isattached to the shaft 8o

[O
i pound lever f by a per pendwulm ,]01111: witha
. pin, as shown at i, Fig. 1, and to the com-

~pound lever m with a houmnt:ﬂ joint and pin,

. inFig. 1,and nearthehorizontal joint with the .

. eampouud lever m a perpendicular Jjoint is .
“made in the pitman J, as shown at 3 in Fig.
1. Thls last-mentioned Jomt 18 not shown in
IFig. 25 but is shown'in Fig, 1.
eare Infyel ted to allow the pl‘i’,men to assume
the dlﬁerent pomtious 1‘6(11111‘6(1 in opei*&tm T
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~as shown in Fig. 2.
joint with the eompound lever £ a horizontal |
joint is made in the pitman J, as shown at 7 |

Near the perpendicular

the switch.

The: bprmn' E over the eentelﬂhem*uw Of Lhe-
s pressum-bar D and spring I under the walk-
- Ing-bar I, and the springs p that restagainst
R ;‘tllc solid. bearing ¢ in the throw-bar attached
| - to the movable track, have a special office to
:perform in preventing breaking by reason of.
.. coneussion in the Sudden throwing and stop- |

. ping of the switch when Gpemted automati- | 2
cally; and also w hen a car-wheel having a |

. deeper flange than is required to operate the
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5 switch passes over the operating - lever: the |
. spring E allows the pressure- bar D to pass|
- above, the spring I allows the walking-bar If'

to pass below, and the springs p allow the slid-
ing block o to pass be}ond the point where
the switch is operated without changing the
positions of the opposinglevers and thelr CON-
nections.

The shaft ¢ under main track extends out
beyond the tr aeh to the signal - stand,
shown in Ifigs. 2 and 3,where the mitered ﬂ-‘ear
£ 1S attached to the %]mft a, as shown in Fj 1o,
3, and to the signal-shaft v the mitered pin-
ion w is attached, as shown in I"g. 3. The
mitered gear f and mitered pini(}n u are of
such proportlons as will impart to the signal-
shaft » one-fourth of a revolution when the
switch is operated, thus throwing the vane
to a right angle or parallel line with the track.

To oper: 1t9 the switeh by hand, the hand-
lever Z is atfached to the shaft q, as shown in
Fig. 3, by means of the toothed disk v, as
shown in Tig. 4, the toothed disk being keyed
to the shaft between the twolegs of the lever,
through which the shaft a passes, allowuw
the lever to revolve around the shaft 011tS1de
of the toothed disk. The hand-lever is made
to connect with the toothed disk by means of
the dog /i, as shown in Fig. 4. The dog % is
Opemted by the rod A, w hich i 18 attached to
the supplementary lever /, which is provided
with a spring, (not shown in cut,) which holds
the supplementary lever [l out from the lever

Zy as shown in Fig. 4. _ _
/i with ‘the shaft «, the operator grasps the
lever Z and compresses the supplementary

r, a8’ shown ‘1n Iig. 1

These joints |

stand.
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"To econnect the lover

70

lever:l, thus raising the rod % and throwmfr. SRR

fopemtmﬂ'-levels by hand, the shaftyis pla(,ed. |
‘beneath the shield- level‘% as shown in i 1z, 1
| and extends from the sllleld-level under 51(16- -

75

track aeross to the signal-stand outside of -

serted, as shown in Fig. 1.

. In the outer end of
each of the crank-arms a small wheel is in-
The shaft » and
crank-arm s are placed in position beneath
the shield-levers so as to justclear the shield-
i levers: when Lhe shleld 1"5 up as shown 111=
:]j](}‘ 1. - _ . |

\ denete% a latch levu' W hluh 1S wnnected‘ S

ver Z in a vertical position, as shown in Fig.
11ected with the toothed disk Y when: 1)&1 Bis

projects &t a point; just below the locking-bar,
as shown. ' By this eonstruction it-will: l)e ob-

-served That the rod k is thereby prevented

from being raised up and the dog /v prevented
from engaging the toothed (llsk Y when the
switch 1s bemﬂ' operated automatically.

1o operate the switch by hand, the operator
first unlocks the bar I3 and throws it out and
back, thereby throwing the latech-lever X for-
ward and turning with it the shaft r, until the
crank s on said shaft » has raised the shicld-
lever s and pressed the shields down at their
outer ends. This movement of the shields
presses the dogs or latches P outward, re-

leases the inner arms of said latches frmn,

contact with operating-levers C C, and there-
by unlocks the same and permits their being
operated. The operator then grasps the le-
ver Z,pressing the supplementary lever and
connecting dog or detent into engagement
with the toothed disk Y, and then throws the
lever Z forward or bachm d until the LSWItCh
is thrown and locked.

The switch isoperated automatically by the
flange of the car-wheel first pressing down the
slueld that incloses the opel'a,tmn'-lever until

The bar

To prevent said’ lever Z from being econ- .
locked, a Iug, 2,1s formed on the rod k&, which =+

to the shaft  and extends upward ‘and pro-
Jects: through an elongated slot in the switch-
"]‘he said lever is connected with-the::
outer end of the locking-bar B by a toggle- -
link, A, as clearly %hown in Fig. 2. | |
B, Wthh is pivoted on the SWItC]]-btﬂnd ath,
is provided with -a forked projection, {’ Z)’
which embraces the lever Z whenthebar Bis
in-a locked position, and retains the said le-

90 |
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1t comes in contact with the operating-lever -

and throws back the latch that locks the oper-
ating-lever, this movement of the shield being
for the purpose of unlocking the opemtmﬂ-
lever. Irom the point whc,re the shield comes

in contact with the operating-lever the shield
presses the operating-le 7er dow n also, and as

130




the pressing doﬁfn of tlie shield to

the point

© " where it comes in contact with the operating-

lever has raised the shield-lever D the small

wheel in the shleld leverhas also been raised
out of theslotin the eccentric, and as the oper-

. the eceentue 18 also revolved, zmd coming in

contact with the wheel in the shield- Iever

. " holds the shield-lever up and presses the shield

down onto the operating-lever: The lever d

moves down as the operating-lever is pressed |

‘down, and being connected by the link e to

j:-'{:jl--:_'-;:i'_:-:3-_ the eompound 161"61'
~ tal arm of the compound lever f down also

'::'fi":.; $ 1 g

7 pound lever f back.
.+ being connected by means of the jointed pit-
S man 7 to the compound leverm, a correspond-

Jf 1t presses the horizon-

and throwsthe perpendicular arm of the com-
The compound lever f

o ing movement is imparted to the compound

ment, throws the movable track.
--1110-1331:* F' is connected to the levers d by the

level m, which, having a horizontal move-

lmLS L, and is hung at the center over the

spring II which has a lift on the walking-bar
equal to the power required to car ry the mov-

able track, the lift of the spring- being im-

parted equally to the two levers d, and when

- one of the levers is pressed down the walk-
o ing-bar pulls the-opposing lever up and in-

sures a uniform reciprocating movement to

.. the two sets of levels and their connections.

O The pressure-bar D operates on the shield-

7+ .levers in a similar manner, but is not essen-

~ tial to secure a uniform I'GCIpI‘OG&tIllﬂ move-

35
#  ure on the shield-levers that will maintain-
- them in position when the shield is up and
o+ prevent the shield being pressed down by any
- ordinary means, and should have a pressure’

g0

ment; its main office being to insure a press-

of not less than three hundred or four hun-

~ dred pounds, and the pressure may be in-

" creased to one thousand pounds, or more, if
o necessary.
" may be of wood oriron.. All other palts of

The pr essure-bm and walking-bar

the switch must be of iron or steel.. The shaft

~..." connected to the latch-lever is located imme-

diately under the shield-levers, and the crank-
. arms that lift the shield- IGVGPb are located di-

rectly nunder the shield-levers, so as to oceupy
5. o)
i leverisin a perpendicular position, and there

) necmrly—houzontal position when the latch-

~ should be sufficient space between the wheel

in the crank-arms and the shield-levers to al-

 lowthe locking-bar that connects with and op-

5

erates the 1a,tch lever to swing out far enough

. to release the hand-lever without bunﬂ*mﬂ'
“~ " the wheel in the mank—arm in onmet w113h"

the shield-lever.

The locking-bar is .::Ltta;ehed to the switch-
stand, as shown 1n Iig. 2, at a point above the
smfaee and must. be pr0p01t1011ed and con-

- nected Wlth the latch-lever, so as to give to
the latch-lever the required swing to raise the
- shield-lever to the point where the lateh 1s
5 thrown from under the operating-lever.

The working parts of the swﬁeh with the

_.exeeptmn of the slueld :md oper atmﬂ'-levm

402,959

ating-leveris revolved by bem pressed down

The walk-

are beneath the track and are covered and
protected from dirt, snow, and ice, the shield
inclosing the opemtmn-level being the only
part exposed and as the movement of the
shield i1s pérpendicular it cannot clog or be-

come obstructed, as a plate of iron can be so

placed as to form a mortise, with a sharp cut-
ting-edge surrounding the shield that would
cut away any obstructions like ice or snow

that might become attached to the shield.

IIavmﬂ thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is—

1. Inan automatic switch, the combmatlon,
with the shaft a, the operating-levers C C,
sald levers connected with each other, means

for transmitting reverse motion to S&ld levers,

substantially as shown and described, and

locking-latches P, the arms P’ of W]llch nor-

mally loc,k the levels C C, of the shields b,
plvotally secured nmm&lly a slight dlstance
above the levers C, their lower outel ends nor-
mally supported on the arms P* of the latch

P, said shield adapted to automatically unlock
the levers C C, substantially as her embefme
described.

- 2. In combination with the operating-levers
‘and attachments for throwing the smteh, as

above set forth, the shield b,arranged in con-
nection with the Opelat_mﬂ*-level as set forth,

-eccentric V, locking-dogs P, and Springs T

all ar ranged qubstantmlly as and f01 the pur-

pose described.

3. In an automatic switch, the combmatwn,
with the shaits a, the levers C C, said levers

75
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plomded with eccentrics V, hawnn a groove -

in their upper outer edges at thelr hub ends,

of the swinging Shlelds b b, extending over-

and embmemq said levers C C, said Shlelds
provided with a small wheel JOL11D&16C1 trans-
versely in the lower end thereof, said wheel

“adapted to normally rest in the grom’re of the

eccentric V, and means for operating the le-
vers and bhleldS, substantially as shown and
de%cubed |

. The combmatmn with the Shleld b, of

_the presser-bar D and spring K, Substm]tmlly |

as and for the purpose de%ellbed

The combination, with crank d, of the
-lmks L, presser-bar F, and spring H, Substzm-

131{4;11}qu as and for the purpose descubed

6. Inan automatic switch, the combination,
Wlth the levers f and m, the pitman-rods J J
the operating-levers C b and the throw-bar g,

of the perpendlculm Jomm and the horizontal
| ]0111’5 3, formed in the said rods J, substan-
tially as and for the purpose 5peclﬁed

7. In combination with the throw-bar ¢, the

sliding bloek o and spring p, Sllbstdllthﬂ].}?" as

and for the purpose speelﬁed

8. In' combination with the SWltch-stand
Shleldb b, and operating-levers C C, the shaft
7, emnks s, lateh-lever L link A, and locking-
bcu* B, COIIStltlltlllC’ the dex 1ce f01 11111001{111&'

“the doﬂ P, Substantmlly as and for the pur-

pose her einbefore specified.
9., The combmatwn with the sha,ft Ct mldel

105
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the main track, signal-stand, signal-vane, and
the locking-bar B3, as set forth, of the lever Z,
secured upon the shaft a, a toothed disk, Y,
mounted on the shaft a, a pivoted dog, 7, en-
gaging the disk Y, the rod %, having a lug, 2,
sald rod connecting the dog with the hand-
lever /, said lever Z and rod k adapted to be
engaged by the locking-bar B, and held from

402,252

movement when said bar is in a locked posi-
tion, substantially as and for the purpose set 10
forth.

ADELBERT G. LAWRENCE.

Witnesses: |
Mrs. P. T. WILLETT,
GEORGE WILLETT.
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