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CLIFFORD E. NOWLIN.,
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SPECIFICATION fermmg part of Letters Patent No. 725 008, dated Aprz,l 7, 1903.

Application filed August 8, 1902,

Serial No. 118 965. (Ne mede‘ ) .

To all whom it may concermn:
Be it known that I, CLIFFORD E. NOWLIN,

of Battlecreek, in the county.of-Calhoun and

State -of Vllehwan h;we 1um*entea eeltem

Switches; and I heleby declare that the fel
lowing is a full, clear, and exact description

thereof refelenee bemﬂ' had to the accom-

panying drawings, whleh form pert of this
specification.

This invention is an improved railway-
switch especially designed for railroad serv-
ice; and its object 1s to provide a safety-
switeh in which the target or signal cannot be
shifted to ‘‘elear” position unml the switch-
point 18 fully closed, the construction hemﬂ'
such that the signal (,ennet change to ‘‘clear”
antil the switch- polnt 18 cleer over to the
main rail, neither can the switeh lock until
the smteh -point is clear over to the main rail.

A furtherobject istoso construct the smteh-

‘thatit will close automatically,allowing trains
to pull out of sidings without stoppmﬂ‘ or

slacking for brakemen to eclose switch.

The mveutlon consists in the novel auto-
matic self-locking switeh and signal, as here-
inafter described and claimed. 'T'he accom-
panying drawings illustrate an efficient em-
bodiment of the invention, and the claims
following the description define the several

“novel features and combinations of parts for
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which protection isdesired, it being remarked
that I do not restrict myself to the specific de-
tails of construction as shown and described.
Referring tothedrawings, Figurelis a plan
view of a portion of a railroad-track, siding,
switch, and switech-operating devices, the lat-
ter belnﬂ' partly in section. Figs. 2, 3, and 4
AT detells Fig. 518 a side elevation of part
of track, shewmo* the protector-bar. Fig. 6
is a section on llne 1 vy, Fig. 5; Fig. 7, a per-
spective view of parts shown in Fw* 6. Fig.
3 is an enlarged longitudinal eectmnel view
through the smteh elosed Fig. 9 is a detail.
Fig. 10 is a view similar to FIU" 8 with switch
Fig. 11 is a top plan view of Fig. 10;
and Fig. 12 is a Vertleel transverse eeebwn en

line 12 12 Fle‘ 10.

50

In said dlewmgs AA’ debweete the main-
line rails, the latter being deflected at A*onto
the eldmn

B B’ are the switch-rail points, B’ forming

l

catch-block 8.
or arm 23, which is adapted to be engaged by

part of the maimr _lme When ewweh is closed.

| The points B B’ are rigidly connected by a
bar C, whieh extends to the switch- -operating

mech&msm which, with the switeh-points, 18

- | supported upen two heavy timbers or sleep-
ers S N, all the feregemg being constructed
|8 ubstenmally as in the ordinary splu; switches

commonly used on railroads.” Bar C is con-
nected at its end next the switch-operating
devices to a link 2, whieh in turn is pivotally

‘connected to the inner end of a shaft 1, jour-
naled in a casing M, fastened to sleepers S,
said shaft 1 ]ymﬂ' ma,nevelsely of the treek
and - movable longitudinally in its bearings in

casing M and being normally locked by block

.16 ‘hereinafter deeeubed A stout coiled

qpnnw 19 is placed on the shaft- between the
inner end of casing M and a slide 6, loosely
mounted on the eheft 1, as shewn This

"sprmﬂ' returns the switch closed to its normal
position.
slides 6 and 61, which are connected by a bar
62,

‘On the shaft 1 are two adjacent

The slldes have a forward-and- back-
ward movement on shaft 1, limited by catch-

‘block 8, which is fast to shaft 1, as shown.

Slide 6 has a certain amount of longitudinal
play on the shaft before it will bear against
Slide61 hasa projecting flange

the end of the switch-opening lever 20, as
hereinafter explained.

A transverse rock-shaft 9 is journaled in
casing M at right angles to and below shaft

1 and is p10v1ded with an upstanding arm 10,
‘which is adapted to be engaged by slide 6 or

a pin 11 on said slide when the]etter is moved

‘inward toward the track, so as to rock shaft
9, On shaft 9 is keyed a pinion 13, which is
‘adapted to mesh with arack I8 ona ve rtically-

movable locking-block 16, which is guided in

its vertical movements on a bolt 17 secured

in casing M, and is prevented from rotating
on the bolt by a pin @, engaging a slot b in

the block, as shown 1n Flg 8, or by squaring

the shaft, as in Fig. 10, or by other suitable
means. It will be noted_ that when slide 6 is

moved inward the locking-block will be ele-
vated, and after shaft 1 moves outward:the
Ioekmo' block will descend by gravity and
impart backward rotation to shaft 9.
Rock-shaft 9 controls the visual swne]
| which is supported on a vertical shefb le
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journaled in the casing M adjacent to shaft | through a slot M? in the top thereof and emn-

9, and has a bevel-gear™14 on its lower end
meshing with a bevel-gear 12 on shaft 9, as

shown, the signal being set to ‘‘danger” or |

‘“clear” by the rotations of shaft 9.

On shaft 1 intermediate the slides 6 and 61
1s fixedly sécured a cateh-bloek 8, which
when the switch is closed lies behind lock-
block 16 and preventsthe switch being opened
until lock-block 16 is raised, and when said
lock-block is raised and the switch opened
catch-block 8 comes beneath lock-block 16
and uphbolds itin this position, showing dan-
ger-signal until switeh is again fully closed.
The block 8 hasan extension 81 projecting be-
tween slides 6 and 61 and provided with an
opening for the passage of bar 62 for the pur-
pose of steadying slide 6 while doing its work,
as shown. Theslides6and 61 are sufficiently
separated to enable them to be moved inward
on the shaft 1 sufficiently to cause the raising
of lock-block 16, as above desecribed, before
the slide 61 engages block 8 and shifts shaft
1 inward, opening switch, so that before the
switeh opens the danger-signal is set and
must remain set until block 8 passes back
from beneath loek-block 16, which bloek 8
cannot do until the switch is fally closed.
T'he return of signal to clear position being
controlled automatically by the gravital de-
scent of lock - bloek 16, if any obstruction
gets between the point B’ and rail AZ? so as
to prevent full closing of theswiteh, the block
16 'will be held in uplifted position and the
danger-signal remain set until obstruction is
removed. o o |

The link 2 is pivotally connected to one

‘end of a bell-crank 3, pivoted on a plate J,

the other arm of lever 5 being connected by
rod K to the protector-bar D, which extends
along and beside rail A and is supported on
rocking arms H, pivoted on blocks I beside
rail A’,; asshown. When the switch is thrown
open, the bar D is shifted so as to lie in po-
sition to be depressed and held down by the
treads of the car-wheels, so as to keep the
switch open until the last car- truck has
cleared the switch, so that it is not necessary
for the switchman to hold the switech open
after the first truck of the train runs onto
protector-bar D. This switeh-controlling

- protector-bar is not novel, per se, and its oper-

335

- in the end of short bar 2.

60

ation and mode of connection are well known.
It is, however, useful in connection with my
improved switch. Fig. 3shows a slotted hole
This is to allow
for extra pressure which might be thrown
onto protector-bar D from a chanueled wheel
passing thereover. This slotted hole will
allow a side movement on pivot-pin 4, which
will relieve the extra pressure on the pro-
tector-bar D.

- Theshaft 1 may be shifted inwardly to open

the switch by means of the hand-lever 20, piv-
oted at 21 between ears M', projecting from
the top of the casing M, as shown, its shorter

arm 22 being adapted to enter the casing |

|

p—

gage with the arm 23 on slide 6 and force
slide 6 inward toward the main track until
1t engages catch-block 8 and moves shaft 1
inward, opening the switeh. . 1f desired, the
switch ean be locked ‘““open’ by means of
the weighted bolt 33, which is guided in an
opening in the top of the rear journal of shaft
1 and 18 adapted to drop behind the end of
shaft 1 when the latter is moved fully inward,

thus locking the switeh open and permitting

the brakeman to release lever 20 before the
car-trucks reach protector-bar-D. The bolt
33 has an inwardly-projecting lip 34 on its
upper end adapted to be engaged by the short
arm of lever 20 when the latter is lowered,
and thus raise the bolt and disengage it from
shaft 1. When lever 20 is thrown back to nor-
mal position, then the switch will close or re-
sume 1ts normal automatic operations.
Operation: The switch stands normally
‘“closed,” with the signal showing ¢“clear”
and lock-block 16 in lowest position. If it
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is desired to use the side track, lever 20 is

unlocked (being normally secured in lowest
position by a padlock) and its longer end
raised, causing its shorter end 22 to enter
casing M and engage arm 23 on slide 61 and
force the latter inward, causing first the set-
ting of the signal and raising of lock-block
16 and then moving shaft 1 and opening the
switch. This movement of slide 61 causes le-
ver 10 to turn shaft 9 one-quarter, which

| causes gear 13 to raise block 16 and permits

I

catch-block 8 to slip thereunder, catch-block
3 not being moved, however, until lock-block
16 is raised and then moving under and up-

holding the lock-bloek, with the signal show-

ing ‘““danger.” The brakeman then signals
the engineer to move ahead, and when the for-

ward trucks of the train reach protector-bar.

D the switch will be controlled by the train
and held open until the last truck in train
passes off from the protector-bar D. Then the
switch will be closed by springs 19, acting
against slide 6 and forcing it against block 8,
thereby moving shaft 1 outward, and when
switeh is fully closed block 8 will have moved
from beneath lock-bloek 16, which descends
and resets the signal to ““clear.”

The switch is self-locking and self-closing,
the hand-lever 20 being used only in ‘“open-
ing” the switeh.

The signal cannot change to ‘“clear” until

the switch-point B is clear over to the main

rail A. Neither can the switch lock until the
point I3' is clear over to the main rail A’.
The signal and locking mechanisms are so
constructed that one cannot work independ-
ently of the other, so the trainman cecan be
safely guided by the signal on the switch-
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stand which controls the switch - points, al-

ways giving the true condition of the switeh.

In getting heavy trains out of sidings the
engineer can pull out of side tracks without
stopping or even slacking speed to enable the
brakeman to close the switch, it being only
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I

necessary for the conductor or.his brakeman

to stand on the platform of the rear car and

watch the switch close and look for the main

lines as the last car passes off the protector- |

bar D. It is possible and has been often the

case with the ordinary switches that when an
- obstruetion has gotten in between the point

and main rail the brakeman can spring the

~point sufficiently far to allow the lever to

10

20

lock on the switch-stand, showing the signal

‘““ ¢clear,” while the switch-point is actually
misplaced enough to wreck a train.

With
my improved switch such accidents could not
oceur, as the slightest obstruction would pre-
vent the switch from lockmg, thus bhOWlﬂﬂ'
a danger-signal.

The lock- block 16 is %nfﬁelentl} heavy to
effect the changing of the signal when the
switch is automatieally closed for main line,
and so long as said block is down the switch
cannot be opened, said block barring any
movement of cateh-block 8, and until catch-

block 8 moves clear of lock-block 16 after

o n
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the switch has been opened the signal will
remain at ‘““danger.” DBy properly adjusting
the catch-block 8 on the shaft or connections

‘between shaft 1 and the bar C it will be 1m-

possible for the switch to stand partially

open or to be partmll_} dosed withont the sig-

nal showing ‘““danger.’

The "rst operation that takes place when
hand-lever 20 is moved to open the switch is

the moving forward of slide 61 until it will

bear against catch -block 8, and when the
switch is fully open the locking device 33 will
lock the switch open. As slide 6 is moved

-away from block 8 it compresses spring 19,

and when the operator eases away on lever

20 slide 6 is returned by the spring to block |

3 and pressesagainstthe sameuntil theswitch

is closed and after it is closed.

45
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Having thus desceribed my invention, what
I therefore claim as new,and desire to secure
by Letters Patent thereon 1s—

1. In combination, aspht switeh, a %Wlteh
operating shaft, aspring for normally retract-
ing sald shaft and closing switeh, a catch on
said shaft, a locking-block for said shaft, and
means for raising said block prior to the open-

ingof said switch, substantially as deseribed.

2. In combination, a split switch, a switeh-
operating shaft, aspring fornormally retract-
ing said shaft and closing switch, a catch on
said shaft, a vertically-movable locking-block

forsaid shaft upheld by the catch when switeh |

is open, and means for raising said block prior
to the opening of said switch, substantially
as described. |

3. In a switch, the combination of a lon-
frn;udma,llv-movaole shaft, connections be-
tween said shaft and the smtch and springs
fornormally closing the smteh,a block adapt-
ed to lock said sha,ft a signal controlled by

said block, means for actuatinﬂ' said shaft to

“open” the switeh, and devices whereby said
block 18 moved to unloekm position and the

-3

danﬁ‘ex signal dlsplayed before the switch ean
be opened and held in such position until

|the swifch is closed, substantla,lly as de-

AL — T

seribed.

4, In combination, a switch, a 101:10*1 tudi-
nally - movable shaft conueetlons between
said shaft and switch, and springs for retract-
ing the shaft and norlnallv closing the switch,
a vertwally—momble lock-bloek | adapted to

75

lock said shaft when lowered, a signal con--

trolled by said block, means for actuating
said shaft to *‘open™ the switch, and devmeq

whereby said block is raised bafore the switeh

can be opened, and held raised until the
switeh is closed, substantially as described.
5. In combination, a longitudinally-mov-
able switch-actuating shaft, a spring for nor-
mally retracting said shaft to hold said switch
closed, alockin ﬂ'-block beside the shaft adapt-

8o

ed to leck it in ¢“closed” position, a switch-

signal, means for moving said lock-block and

thftmﬂ‘ said signal plepalamry t0 opening

the smtch and means controlled by the shaft

for holdmg said block in unlocked position
and keeping the signal at ‘‘danger” until the
switch is closed, Substantmllv as described.
6. In combmatlon a lonwltndm&lly IMoV-
able switch-actuating shaft, a spring for nor-
mally retracting said shaft t0 hold sald switch
closed, a catch on the shaft, a locking-block
besuie the shaft adapted to engage the catch

and lock the switch in “closed ” position, a

switch-signal, gearing for raising said lock-
block z—md shlftlnﬂ' said signal, pr epamtm y to
opening the smtch said Ga,tch upholding sa.ld

block and keepmﬂ' the signal at ‘“‘danger”

until the switch is closed, substantmlly as de-
seribed.
7. Ina switch, the eombmatlon of a Iongl-

tudinally- movable switch-operating shaft, a

lock-block therefor, a rock-shaft and gearin o
for actuating said block, said block causing

the return of the rock-shaft to normal posi-

tion when switeh is closed ; with aslide, means
foroperating theslide,and connections where-

by the slide first causes the raising of the

lock-block and then shifts the shafb to open
switch.

. 8. In a switch, the combination of a longi-

;tudinally-movable spring-retracted switeh-

i

operating shaft, a catch thereon, a lock-block
therefor, a rock-shaft and gearing for actuat-
ing said block, and a signal actuated by said
shaft, said block causing the return of the
rock-shaftandsignal to normal position when
switch is closed; with a slide, means for op-
erating the slide, and connections whereby

9‘3‘
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the slide first causes the raising of the lock-

block and then engages the catch and shifts

the shaft to open switch. |
-9, In aswitch, the combination of the lon-

gitudinally-movableswitch-actuating shaft, a

movable locking-block therefor, a transverse

rock-shaft, gearing between said block and
shaft, a sliding piece adapted to rock said

shaft, and, devices for causing said slide to

125
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actuate the Switch-shaft and open switch | lock-bloeck, means for rocking the shaft by

atter the lock-block is raised, substantially
as described.

- 10. In aswitch, the combination of the lon-
gitudinally-movable switch-actuating shaft,
a spring for retracting the same, a movable
locking - block therefor, a transverse rock-
shaft, gearing between said block and shaft,

- an arm on the rock -shaft, a sliding piece,

I0

20

30
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adapted to engage said arm and rock said
shatft, and devices for causing said slide to
actuatethe switch-shaft and openswitch after
the lock-block is raised.

11. In aswiteh, the combination of a longi-
tudinally-movable shaft,connections between
sald shaft and switch-points, a cateh on said

-shaft, and a locking-block beside the shaft

adapted to engage the catch and lock the
switeh in ‘“closed ” position; with a slide and
connections whereby said slide first raises the
locking-block, and then actuates the switch-
bar, said lock-bloek heing upheld by the cateh
onswitch-shaft untilthe switch is fully closed.

12. In a switch, the combination of a longi- |
-gitudinally-movable switch-actuating shaft,
~amovable locking-block therefor,a transverse -
-rock-shaft, gearing between said block and
-shaft, a sliding piece adapted to rock said
.shaft, and devices for causing said slide to

tudinally-movableshaft,connections between
said shaft and switeh, a spring for retracting
said shaft and closing the switeh-points to
their normal position, a ecatch on said shaft,
and a locking-block beside the shaft adapted
to lock the same in ‘“closed” position; with
a slide, connections whereby said slide first
raises the locking-block, and then actuates
the switch-bar, said lock-block being upheld
by the catch on the switch-shaft until the
switch is fully closed, and a signal controlla-

ble by and from said lock-block, substantially |
‘gitudinally-movable switch-actuating shaft,
-a spring for retracting same, a movable lock-

as deseribed.
13. In a switch, the combination of a longi-

- tudinally-movable switch-actuating shaft, a

40

lock-block therefor, a transverse rock-shaft, |

gearing between said shaft and lock-block,
and means for rocking said shaft in opening

- the switeh; with a switch-signal geared to

45

sald rock-shaft, and actuated by the positive
movement thereof in one direction, and by
the gravital movement of the block in the
other direction, substantially as described.
14. In a switch, the combination of a longi-

- tudinally-movable switch-actuating shaft, a

50
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spring for retracting said shaft, a lock-block

therefor, a slide, and means for actuating
sald slide; with a transverse rock-shaft, gear-
ing between said shaft and lock-block, means
for rocking said shaft by said slide s0 as to
raise the locking - block before the switch-
shaft is operated, and a switch-signal geared
to said rock-shaft, and actuated by the move-
ment of the slide in one direction, and by the
gravital movement of the block in the other
direction, substantially as described. |
15. Ina switch, the combination of a longi-
tudinally-movable switch-operating shaft, a
cateh thereon, a slide loosely embracing said
catch, a movable locking-block beside the
shaft adapted to lock the.same in closed po-
sition, a rock-shaft, a switch-signal operated

thereby, gearing between said rock-shaft and i 20. In combination, the switch-operating

Ty
Fan

| stantially as described.

‘the slide so as to set the signal to danger be-

fore the switch is opened, said cateh under-
lying and upholding the lock-block in raised

- position and keeping signal at ‘“danger” un-
til switeh is fully closed, substantially as de-

scribed. -

16. In a switeh, the combination of a longi-
tudinally-movable switch-operating shaft, a
spring for retracting same and returning
switch closed, a catch thereon, a slide loosely
embracing said catch, a vertically-movable
lock-block beside the shaft adapted tolock the

~same In closed position, a rock-shaft, a switeh-
| signal operated thereby, gearing between said

rock-shaft and loek-block, an arm on said

shaft adapted to be engaged by said slide to
rock the shaff, and set the signal to danger
“before the switeh is opened, said cateh under-
| lying and upholding the lock-block in raised

position and keeping signal at ‘“ danger” an-

til switch is fully closed, and a lever for ac-
tuating said slide, substantially as described.

17. In a switech, the combination of the lon-

actuate theswitch-shaft and open switch after

-the lock-block is raised, and a protector-bar
beside the main-track rail and connections
- between said bar and switch-actuating shaft,
- whereby the switch is controlled by a passing
train, substantially as described.

18. Iu aswiteh, the combination of the lon-

ing-block therefor, a transverse rock-shaft,
gearing between said block and shaft, an arm
on the rock-shaft, a sliding piece, adapted to

~engage sald arm and rock said shaft, and de-
| vices for causing said slide to actuate the

7C
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switch-shaft and open switeh after the lock-

block is raised, and a protector-bar beside the
track-rail and connections between said bar

-and switch - actuating shaft, whereby the

switch is controlled by a passing train sub-

19. Inaswitch, the combination of a longi-

‘tudinally-movable switeh-operating shaft, a

catch thereon, a slide loosely embracing said

~cateh, a movable lock-block beside the shaft
‘adapted to lock the same in closed position, a

rock-shaft, a switch-signal operated thereby,

slide 80 as to set the signal to ‘“danger” be-
fore the switch is opened, said cateh under-
lying and upholding the lock-block in raised

position and keeping signal at ‘“‘danger” un-

til switch is fully closed, a protector-bar be-
side the track-rail and connections between

‘sald bar and the switch - actuating devices
~whereby the switch is controlled by a passing
train, substantially as described.

ITS

120

gearing between said rock-shaft and lock- -
‘block, means for rocking the shaft by the

125
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S

shaft, the pivoted lever and connections for | and means for raising said block prior to the

actnating said shaft to open the switch, a bolt

- for locking said shaft when the switch. is

opened, and devices for disengaging said bolt
by said lever, when the switeh is closed, sub-
stantially as described. |

21. Incombination,thelongitudinally-mov-
able spring-retracted switeh-operating shait;

~ a lever pivoted beside the shaft, devices ac-

5

20

tuated by the short arm of the lever for mov-
ing said shaft and opening the switch, a ver-

tically-movable weighted bolt for locking said
shaft when the switech is open, and a finger

on the bolt adapted to be engaged by the short
arm of the lever when the switch is closed

thereby releasing and upholding the bolt in
unlocked position, substantially as deseribed.

22. In combination, asplit switeh, aswitch-
operating shaft, aspring for normally retract-

‘ing said shaft and closing the switch, a catch
on said shaft, a locking-block for said shatt, |

opening of said switch; with a bolt for lock-
ing the shaft when the switeh is ‘“ open,” sub-
stantially as described. = |

23. In aswitch, the combination of a longi-
tudinally-movableshaft,connections between
said shaft and the switeh, a spring for nor-
mally elosing the switch, means for locking
said shaft when the switch is closed, a signal

30.

controlled by said means, a lever for actuat-

ing said shaft to ‘““open” the switch, and a
weighted bolt controlled by said lever where-
by said shaft is locked when the switeh is
opened, substantially as described.

35

In testimony that I claim the foregoing as
my own I affix my signature in presence of

two witnesses. | |
| ; CLIFFORD E. NOWLIN.
In presence of—

Co1. F. BoND,

KATE C. BOND.
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