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1o all whom it maiy concermn:

Be it known that T, Henry M. Davexrorr,
a citizen of the United States, residing at
Longbeach, in the county of Los Angeles anc
state of California, have invented a new and
useful Automatic Signal and Train-Control
wystem, of which the following is a specifi-
cation.

This invention relates to a system for auto-
matically operating signals on railways and
on trains to avoid aceidents and also for auto-
matically controlling trains in such a manner

- as to absolutely prevent accidents it the sig-
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nals given by the system are not acted upon
by those having the trains in charge.

It relates particularly to a system such as
described which operates entirely auntomat-
ically, not requiring the cooperation of human
aQency. |

It 1s a block system, but differs from the
ordinary block-system type in that the blocks

are progressive and travel with the train—— |

that 1s to say. the rallway or that part of it
which 1s embraced by the system is provided
with deviees arranged at suitable intervals
which are brought into action as 2 train moves
along.  When a train is at any point, a defi-
nite number of these devices forming a chain
of unitsadjacent the train are active. As the
train progresses consecutive devices at the
front are sequentially broueht into the chain
of active units and the active devices as they
serve their burnare sequentially dropped from

~the rear of the chain and left in inactive con-

dition.  Thus a train at any point of the SVS-
tem lies within a chain of active devices form-
1ng aprotective zone, and the zone travels with
the train.  Only those devices embraced in a
zone related to a train are active, and every
train on the road is hedged by its protective
zone of devices, all other devices on the road
intermediate of the active train zones being:
nactive.

Thesystem 1s such that a train cannot tres-
pass within the protective zone of another
train without being automatically signaled.
When a train touches the zone of another

train, a warning-signal is given to one or both |

| of the trains, which indicates that the trains
are as close together as safety will permit. If go

the trains are both going in the same direc-
tion, this signal is given to the rear train only.
IT the trains are approaching each other. the
signal is given to both trains. If this warn-

(ng-signal is not acted upon and the trains are 55

allowed to draw closer together, one or both
crains are automatically brought to a stop. If

‘the trains are both going in the same direc-

tion, the rear train is brought to a stop, while

opposite directions both trains are brought to
a Stop.

The construction of the system in such that
the protective zone for a train may have any

suitable limits in front of or hehind a train. 63

The system is applicable to steam-railways,
electric railways, and other railways, and in
the present embodiment does not depend for
1ts operation upon electric or pnenmatic de-
V1Ces.
18 & positively-operating mechanism, the units
are mechanically connected, and the power
for operating a chain of unitsisderived bodily
and positively from the train or car. Certain

of the units in the zone when rendered pro- 75

tective are adapted to operate signals of any
kind whether mounted locally along the rail-
way or carried on the train—such as whistles,
bells, semaphores, or the like—and to operate

devices for antomatically controlling a train, 8o

such as alr-brake valves for setting bralkes of
a train, or electric switches for controlling
the circuit through a ecar of electric systems,
or to operate apparatus locally situated along

the rallway, such as track-switches, erossing- 8s

gates, &e.

The object of the invention is to perform
these functions and other minor functions by
a construction which is simple, positive in ac-

tion, durable in use, and economical of con- go

struction and maintenance.

The accompanying drawings illustrate the
1nvention.

Referring to the drawings, Figure 1 is a side

elevation of one of the units, a part of the o3

track-lever being broken away. Fig. 2 is an

1f the trains are approaching each other from 6o

In the present embodiment each unit 7o
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elevation of the reverse side from that shown !

in Fig. 1. Fig. 3 is a forward end elevation,
parts being in section on line X* X7, Fig. 2.
Fio. 4 is a plan view with the track-lever
removed. Fig. 5 is part of an end elevation
looking at the left end of the machine as
shown in Fig. 4. Fig. 6 is a side elevation
illustrating the track-lever and adjacent parts,
the track-lever being up. |
similar to Fig. 6 with the track-lever down.
Fig. 8 isasectional view on line X* X7, Fig. 7.
Fig. 9 is a section on line X" X', Fig. 6. Kig.
10 is a perspective view of the ratchet-lever.
Fio. 11 is a perspective view of one of the
arms of the ratchet-lever. Fig. 12 1s a per-
spective view of the dog for the operating-
ratchet. Fig. 18 is aperspective view of a re-
movable strap for the ratchet-lever. Iig. 14
is a side elevation of a cable-terminal and ad-
jacent connections. Fig. 15 is a perspective
of the locking-bolt.
tion of the signaling and controlling devices
of a car about to be operated by passing over
a trip-lever. Dotted lines show other posi-
tions of the controlling and signaling devices.

Fig. 17 is a side elevation of tripping-levers.

cooperating with a switch. TFig. 18 is a dia-
ogrammatical view showing a serles of units
and illustrates the balancing of the cables.

30 The unitsare shown in normal position. Four
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units are removed from the intermediate part
of the chain to economize space. Iig. 19 1s
aview similar to Fig. 18, showing the forward
stroke of the coupled cables and connected
units. Fig. 20 i1s a view similar to Fig. 18,
showing the chain of coupled cables and con-
nected cables shifted back and illustrates the
zone as having progressed one point ahead.
Fig. 21 is a diagrammatical view, the upper
section representing units and cables in side
elevation. The lower section represents the
track in plan and the two independent sets of
units and represents conditions of tripping-
levers and track-levers relative to the position
of the train. Fig. 221s a view similar to Kig.
21, representing the condition of tripping-le-
vers and track-leversin the forward stroke of
the chain of cables and units as actuated by
the train. Fig. 23 is a view similar to Fig.
21, representing the conditions after the re-
turn stroke from the position shown in Fig.
29. Fig. 24 is a perspective view of a portion
of the forward coupling-bar. Fig. 25 1sa per-
spective view of a portion of the rear coup-
ling-bar. Fig. 26 is a diagrammatic plan
view of a switch-protecting system with the
switeh represented closed. Fig. 27 isa view
similar to Fig. 26 with the switch open. Iig.
98 is a plan view of what 1s shown 1n Hig. 7.

Fig. 29 is a perspective of the locking-dog for

the rear coupling-bar. Iig. 30 1s a view,
partly in section, on line #* &, Fig. 4, show-
ing a portion of parts adjacent the locking-
dog for the rear coupling-bar and illustrates
the dog out of engagement with the rear lock-

Fig. 7 is a view ;

Fig. 16 1s a side eleva- |

S —— T T
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ing-bar. Fig. 81 is a view similar to Kig. 30,

showing thedogabout to spring into the notch

in the rear coupling-bar.

The system comprises units distributed
along the railway, with suitable connections
for securing harmonious action of the units.
Cars operating over the system are equipped
with signaling or controlling apparatus, or
both, which are adapted to be operated by the
units when brought into contact therewith.
Each unit has several primary conditions.
It may be considered inactive when out of a
chain and active when in a chain. When ac-
tive, each unit may be considered protective
or non-protective, according as 1t presents or
retires a tripping device for signaling or con-
trolling a train. As an active intermediary
in a chain a unit operates the chain or series
of units when the unit is directly actuated by
the train its block is protecting, and a unit
connects itself with a series of units to main-
tain progression of the zone as the tram
travels. and the unit disconnects or detaches
itself from the series after having performed
its duty in the chain. In the present embodi-
ment each train-block embraces ten of these
units.
performs a cycle of ten points. The ten re-
spective units of a block are coupled 1n a se-
ries, and although the respective units per-
form simultaneously each unit performs a
different point. Thus while the two extreme
units of a block are simultaneously perform-
ing points Nos. 1 and 10 the respective inter-
mediate units are performing their relative
respective intermediate points according to
their relative location.

A clear aspect of the principle of the pro-
oressive movement of a block 1s to conslder
the present specific embodiment of the chain,
which consists of nine coupled cables forming
a block. This chain of cables is given a for-
ward and backward shift lengthwise a few
‘nches when the train passes over one of the
units connected to the chain. If the units are
arranged at intervals of one thousand feet,
the actuation of the chain of cables takes place
once in every thousand feet of travel of the
train. In Fige. 21 the train is shown at a
point between units 6 and 7. When the tram
passes over unit 7, the chain of nine coupled
cables 8¢, 4°, 5°, 6° 7¢, 8% 9% 10°, and 11° 18
shifted forward and back, coupling with ca-
ble 19¢, thus bringing a fresh link into the
chain at the front, and the cable 3¢ 1s uncou-
pled from the rear end of the chain, thus
forming a new chain of the same length ot
nine cables as the old chain, but lying one
point farther ahead on the track. The train
is now between units 7 and 8.
When the train has traversed the distance be-
tween units 7 and 8 and passes over the unit
3. the new chain of cables 4°, 5% 6°, 7% 8% 9,
10°, 11°, and 12¢ is shifted forward and back

and coupled with cable 13% thus bringing a

P 1 -

uuu

Each unit when exercising in a block

(See Fig. 23.)
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798,827

fresh link into the chain, and the cable 4¢ ig
uncoupled and another new chain of nine ca-
bles is formed which lies two points ahead of
the firgt-mentioned chain.  The train now ljes
between units 8 and 9. Thus there is a pro-
gressive movement, of the protective block
which accompanies the train.

In the present embodiment each anit at cer-
tain points in itscycle projects a trippin o (e~
vice, which will cooperate with train-ouard-
ing devices, such as warning and controlling
devices, on trains which are encroachin o On
the block. In this embodiment the two fore-
most and two rearmost units of a train-block
present each a tripping device. Thus while
the train is between units 6 and 7 units 8 and
4 at the rear and units 10 and 11 at the front
present tripping devices.  When the train
passes over unit 7 in the formation of the new
block, tripping devices of units 5 and 12 are

projected and trippin o devices of nnits 8 and

LOareretired,tripping devices of units4 and 11

betng maintained. When the train passes over |
unit 8 to form the next new block, the trip- |
are projected

ping devices of units 6 and 13
_ v,

and the tripping devices of units 4 and 11 are

retired, the tripping devices of units 5 and 19
being maintained.

Under the present construction only one
unit at a time, and that one being always the
unit nearest ahead of the train, is ad apted to
be operated by the passing over it of the train
to actuate the chain of cables in the blocl.
Thus whenever a chain of cables is actuated
one unit connected to the chain is operated
one pomt of its eycle by movement 1mparted
to 1t directly by the train, while all the other
units connected with the chain are operated
idirectly through the mediom of the sh Htinge
chain of cables, each operating its respective
point n its eycle according to its relative lo-
cation 1n the chain. |

Hach unit has a track-lever which actuates
the mechanism of the unit when the lever is
depressed by the train.  The construction and
operation of the eycles of the units in a block
arc such that the track-lever of the unit just
ahead of the train is always up and all other
track-levers are down. Thus as the train
passes over track-lever of unit 7 that track-

518 raised.  When the train passes over unit
8, s track-lever is thereby depressed and
track-lever of unit 9 is raised, and so on.

in the present embodiment a double set of

F

‘unitsisemployed, each havingitscables. The

two sets are independent of each other: but
the units are preferably arranged In pairs, as
indicated in the diagrams of Figs. 21, 22, and

28, one set, as the set having units 1 to 15, be-
ing operated by trains going in the direction
indicated, the other set having units 1% to 15",
being operated by trains runnin ¢ 1n the oppo-
site direction; but thoueh the sets are inde-
pendent and are operated independen tly the

tripping devices projected by either set are
effective for codperating with the i onaling

[ITH [T

and controlling devices on trains which are

running in either direction. Thus the brin-

ping device of unit 11 as projected in I 1o, 91
will warn a trainapproachine from the o PPO-
site direction from that of the movin o train
shown, and the tripping device of unit 8 will
warn o train following the train shown. 1t

L HRRT

1 either case the warning is not acted u pon,

then in the first case the tripping device of

unit 10 will stop the train approachin o head-

on, and In the second case the trip ping deviee

of unit 4 will stop the train approachi ne at
the rear.  Inthe former case with both trains
approaching head-on not only one train is
warned and stopped, but both trains are
varned and stopped.  Thus referrin o to K.
21, assuming that a train not shown is 21
proaching the one shown and lies between

anits 12" and 114 this assumed train will have |

It} 3 L

projected tripping devices of units T and 8",
Now when both trains further approach the
train shown will be warned by the trip ping
device of unit 7%, while the assumed train will
be warned by the tripping device of unit 11.
IT both trains still proceed regardless of the
warnings, then the train shown will be abso-
lutely stopped by t f

he tripping device of unit
SYand the assumed

train will be absolutely
stopped by the tripping device of unit 10
Obviously in the case of the assumed rear
train following the train shown only the rear
train will be warned and stopped, as the rear
train cannot project tripping devices in the
block covering the train shown, as the cable
2° 15 uneoupled from the cable 3¢ and while
the rear train can draw near to the blocl of
the front train the block of the rear train will
gradually become shorter, as it cannot cou nle

on cables at its front until the front train
leaves units at its rear at the proper cycle-
Thus there 1s no

point to permit coupling.
mterference with the proper working of the
system when a rear train approaches close to
a train ahead of it nor is there any interfor-
ence when two trains approach head-on, ag in
that case the two sets are indepenc ently on-
erated. |

Having described the general nature of
the system and some specific characteristics
of the present embodiment by which the SV G-
tem may be carrvied ont, one form in which
a unit may be constructed will now be de-
sceribed.

Kach unit is preferably incased in an iron

box 20, which is preferably sunk in the earth

close to the track-rail, as shown in I o, 8,
21 designates a base having standards 99,
A main shatt 23 is mounted in the standards
29, and rigidly mounted on the shaft 23 is a
ratchet 24. . -
25 1s a ratchet-lever having a long halt-
round hub 26 mounted to rock on the shalt
23, being retained thercon by a strap 27. 28
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Q0

95

TOO

105

1IC

115

L2C

125

130




10

15

20

30

40

45

55

00

03

L

[ T— |

o a roclk-lever also loosely mounted on the
shatt 23 and lying parallel with the ratchet-
lever 25, the two levers being fastened to-
oether at their freeend by a nin 29, the ratchet
04 heine positioned between the two levers 25
and 28. A sliding dog 30 for actuating the
ratehet 24 is mounted between the two levers
05 and 28, being provided with slotted wings
31, through which the pin 29 passes, he dog
further being held in place by upper and lower
nlates 32 and 33, fastened to the levers 25 and
0% The two levers 25 and 28 form practi-
cally one lever, which will hereinatter be re-
ferred to as a - ratchet-lever.”

A shaft 84 is mounted on the standards 22,

and loosely mounted on the shaft 34 1s a roclk-
lever 35, one end of which 1s connected by a
A flat spring 37 18

link 26 with the pin 29.
attached to the link 36, the free end of the
spring bearing against the slotted wings 31 of
the dog 80 and serves to hold the dog yield-
ingly against the ratchet 24, the slotted wings
31 serving to limit the play of the dog when
actuated. One of the standards 22 18 pro-
vided with a vertical bearing 38, and the base
91 is provided with a socket-bearing 39, while
a pull-rod 40 is mounted in bearings 38 and
39. being vertically movable therein. Piv-
oted to the rock-lever 35 is a double cateh-
lever41, comprising two plates having hooked
ends 42, and forming a forked hook which
straddles the pull-rod 40 and which normally
enoages studs 43 on the pull-rod. The catch-
lever 41 is brideed with a cross-pin 44, which

Dears against the pull-rod 40 and holds the

catch - lever in position, there being a flat
spring 45 for normally holding the catch-
lover with the pin 44 resting against the pull-
rod 40. -

A leaf-spring 180 presses against the under
side of the rock-lever 35 and serves to nor-
mally hold the ratchet-lever and connectec
elements in the position shown in Figs. 1 and
o A retaining-ratchet 46 is rigidly mounted
on the shaft 23, while a spring-pressed retain-
ing-pawl 47 is slidably mounted 1n a socket
48 on a standard 22. Referring now to Fig.
6, a track-plate 49, which 1s outside the box

[

20, is fastened to the adjacent track-rail 50,

and one end of a track-lever rock-shaft 51 1s
qnounted in the track-plate 49. The rock-
<hatt 51 extends into the box 20 and carries
an arm 52. which is forked to receive the up-
per end of the pull-rod 40, heing connected
therewith by a bolt 53, having a slot 54 to
permit of the necessary swinging movement
of the arm. The shaft 51 also has another
arm 55, which lies near the track-plate 49 and
which is connected by a link 56 with a track-
lever 57, the track-lever 57 being pivoted at
S to the track-plate 49. The track-lever 57
is offset, so as to present its upper inclined
bearing edge 59 at the top face of the track-
vail 50.  The track-lever 57 is adapted to be
pressed up into the position shown in ¥ig. 6

- vented from rising.

and 69.

through the notech 73.

793,827

by means of a flat spring 60, there being a
slotted bracket 61 for engaging a toe 62 on
the track-lever to limit the upward position
of the track-lever.

63 is astud mounted on the track-plate 49,
while the track-lever 57 is provided with a
stud 64. to which studs a pair of toggle-links
65 are pivoted. A stub-shaft 66 1s mounted
on the track-plate 49and carries a cam-hinger
GT. |

When the traclk-lever 57 is depressed, it

rocks the shaft 51 and through the medinm

of the arm 52 elevates the pull-rod 40, which
through the medium of the cateh-lever 1,
rock - lever 35, and link 36 pulls down the
ratchet-lever, thereby advancing the ratchet

94 one tooth. the retaining-pawl 47 cilcking
. oy

into the next notch in the retaining-ratchet 46

and preventing rearward movement of the
vatehet 24, As the pull-rod 40 goes up the
nin 44 of the catch-lever 41 strikes an inclined
abutment 41%, and the catch-lever is thereby
<hunted out of engagement with the pull-rod,
allowing spring 180 to restore ratchet-lever
95, rock arm 85, and pulling down catch-lever
41. the pin 44 riding down along the side of
the pull-rod.  The pull-rod is thus left ele-
vated when the track-lever is down, as shown
in Fig. 7. The track-lever does not 11MIMe-
diately rise, being held down during several
steps in the cyecle, atter which 1t 1s released,
os will be described later, and when the track-
lever is released the pull-rod descends and
the studs 43 ride over the rounded nose ot the
cateh-lever 41 and are caught under the hook
49 as the cateh-lever snaps back. One side
of the retaining-pawl 47 has an easy inclina-
tion, and the notches in the ratchet 46 are
correspondingly formed, so that no great 1m-
nedance is given to the ratchet 46 while 16 18
heing turned. Whenthelever 5T is depressed,

it straightens the toggle-links 65, as shown

in [ig. 7, so that the track-lever 57 1s pre-
The track-lever 57 1s
raised at a certain point in the cycle of the
unit by the toggle-links 65 being flexed out-
wardly by therockingof the cam-finger 67, as
will be hereinatter explained.

VMounted on the standards 22 are ways 63
(See especially Fig. 4.) The ways
83 and 69 are provided with channels in which
coupling-bars 70 and 71 are slidably mounted.
The counpling-bar 70 extends rearwardly from

" the machine. while the coupling-bar 71 extends

torwardly from the machine, the two bars
overlapping, as shown in Fig. 4. The hub 26
of the ratchet-lever 25 has a block 72, which
is provided with notches 73 and T4. Therear
coupling-har 70 passes through the notch 74
and the forward coupling -bar 71 passes

provided with a slot 75, 1n which is pivoted
a locking-dog 76, adapted to be pressed out
by a spring 76", and the rear coupling-har 70
has a noteh 76" which normally receives the
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The block T2 is also

70

75

S0

85

95

1C0

103

IT1Q

115

120

125

130




10

4.0

45

55

Yo

05

793,827

locking-dog 76, Fig. 3. The ratchet 94 has
pocket 24*, in which is a plunger 24", having
an 1nclined face 24¢. A compression-spring
24°, which is much stronger than the Spring
76", serves to yieldingly hold the plunger 24°
flush with the side face of the ratchet 24, as
shown in g, 30. The length of the spring
249 is not great enouch to canse the plunger
to protrude from the pocket at any time. The
forward coupling-bar 71 is provided on jts
under side with a notch 77, (see Hig. 24,) and
the under face of the forward coupling-bar
71 is slightly concaved, as at 7 S, adjacent
the notch 77.  The block 72 is also recessed

{{.
laterally to form way for a locking-bolt 79,
which is slidable therein and which has side
lugs 80, slidable in ways 81. (See Figs. 3 and
10.) The lower end of the lock] ng-bolt 79 has
an 1nclined face 82, while the upper end of
the locking-bolt 79 has a rounded tip 83,
Projecting up from each lug 80 is a pin 84,
suttable plates 85 being serewed to the top of
the block 72 and perforated to receive the
pins 84 to form guides therefor, while com-
pression-springs S6 encircle the pins 84, bhe-
g interposed between the plates 85 and the
lugs 80.  Screwed to the side of the block 72
15 a thimble 87, Slidably mounted within the
thimble 87 is a releasing-bolt 83, havinge a

‘beveled head, as shown, contacting with the

inclined face of the locking-bolt. The other
end of the release-holt has a rounded t1p 89,
the shank of .the release-bolt having a collay
90, which has a sliding fit in the thimble 87,
and a compression-spring 91 is interposed he-
tween the collar 90 and a stationary washer
2 1n the inner end of the thimble, the Spring
91 serving to yieldingly press the bip 89
against the side face of a cam 93, which is
rigidly mounted on the main shatt 23. An-
other cam 94 is mounted on the shaft 23 and
1s preferably formed integral with the eam
93, there being a neck 95 joining the two cams.
The cam 93 is provided with a recess 96, hav-
1ng a pocket 97, while a retractor-bolt 98, hay-
g a beveled head, is slidably mounted in the
recess 96, The stem 99 of the retractor-bolt
extends loosely through the neck 95 and cam
94, as shown in Fig. 8, a COmpression-spring
100, Iying within the poclket 97 and bearing
against the head 98, serving to press the head
oulwardly, the outward movement of the ro-
tractor-bolt being limited by a nut 101 on the
end of the stem 99.  Another cam 102 is also
mounted on the main shaft 23. Bell-eranl
levers 103, 104, and 105 lie, respectively, u -
cder and in alinement with the eams 93, 94, and
102, each being loosely mounted on the shaft
34, the short arm of each of said levers hav-
ing an antifriction - roller 106 tfor riding
against 1ts respective cam. Three vertical
operating-rods 107, 108, and 109 are respec-

tively mounted over the ends of the long arms

of the respective bell-cranks 108, 104, and
103, the lower end of each operating-rod hay-

-

‘having a slotted

s
¥,

Ing an antifriction - rollep 110, which rests
against 1ts respective arm. the operating-rods
107, 108, and 109 being slidably mounced in
upper guides 111 and lower guides 112. The
lower parts of the operating-rods 107, 108,
and 109 are squared, as shown, to slide in the
guides 112 and prevent the rods from turning.

The stub-shaft 66, betore descri bed, extends
into the box 20 and carries a rigid arm 113,
end, which is connected with
end of the operating-rod 109 by a

the upper
bolt 114, |

Referring to Fig. 8, 115* designates an arm
carried by a shaft 116, which in this Instance
extends across the track underneath the track-
rails 50, being journaled at one end in a hear-
ing 117 and at the other end lies within asleeve
118, which sleeve is mounted to rocls in o hear-
ing 119. (See Fig. 3.) The sleeve 118 also
carries an arm 115", similar to the arm 115",
A trip-lever shaft 120 is mounted in suttable
journals 121 underneath the track-rails 50 at
some distance from the arms 115* and 115"
and near the lower end of the track-lever 57.

“Irip-levers 116" and 116" are loosely mounted

ontheshaft 120 and are respectivel y connected
with the arms 115* and 115" by connecting-
rods 122.  The two trip-levers are similarly
constructed, their upper ends being forked
and carryingantifriction-rollers 193. The end
ot the shaft 116 which lies within the box 20
projects beyond the sleeve 118 and carries a
rigid arm 124, having a slotted end and being
connected with the upper end of the operating-
rod 107 by a bolt 125. Thesleeve 118 carries
a rigid arm 126, the end of which is forked
and slotted and connected to the v pper end of
the operating-rod 108 by a holt 197.

Both coupling-bars 70 and 71 have rounded
stems 128, which are secrew-threaded and car 'y
spring-adjusting nuts 129. (See g, 14.)

A coil tension-spring 130 is attached to the
adjusting-nut on the stem of the cou pling-bar
70 and to the frame of the machine, while ¢
similar tension-spring 181 is attached to the
adjusting-nut 129 on the stem of the con pling-
bar 71 and to the frame of the machine. Suit-
able cuppedsockets 132 are em ployed for hous-
ing and protecting the ends of the springs and
for holding the springs substantially concen-
tric with their respective cou pling-bar stems.
The end of cach stem 1928 is con nected, by
means of a swivel 133, with its cable. The
two springs 130 and 131 are both equally

E - | -
stretchied and evenly balance each other when

the ratchet-lever stands back in its normal DO-
sition.

One form of signaling and controlling de-
vice which may be employed on a car is shown
in Fig. 16. This apparatus may be mounted,
preferably, onthelocomotive. 150 desi gnates
the wheels on the locomotive. The tra n-pipe

I51 of the air-brake system is provided with
a valve 1592, having an arm 153, while the
signal-pipe 154 is provided with a valve 155,
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the valve-stem 156 carrying an arm 157.
ratchet 158 is mounted on the valye-stem 156,
and the arm 157 carries a pawl 159 for actu-
ating the ratchet, and thereby the valve-stem.
Tixed with the ratchet 158 is a plate 160, hav-
ing an operating-finger 161. A bracket 162,
forming a stop for the ratchet-lever 157, may
he attached to the signal-pipe, as shown.
When the valve 155 is opened, a signal may
be operated thereby such, for instance, as
the whistle 163, which 1s connected by a pipe
164 with the signal-pipe 154, the whistle being
preferably located in the cab of the locomo-
tive. The valve-stem 152 may also have rig-
idly attached thereto asw itch-blade 165, which
normally bridges terminals 166 and 167 in an
electric circuit. The ratchet-lever 157 has a
path of movement which when the train is in
motion will bring it against one or the other
of the trip-levers 116 or 116", according to
the direction of travel of the train, inasmuch
as the ratchet-lever 157 is mounted at one sicle
of the train.

In operating the train the two valves 152
and 155 are normally closed, as illustrated n
Fig. 165 but if the ratchet-lever 157 should
strilkke a trip-lever it will be moved into the
position shown in dotted lines as 1t is drawn
over the roller of the trip-lever, which will
open the valve 155 and blow the whistle and
move the operating-finger 161 into the posi-
tion shown in dotted lines, so that i1t is about
sn contact with the lever 153, the ratchet-le-
ver 157 beine returned by the spring to 1ts
normal position resting against the stop 169,
but leaving the operating-finger 161 in the
position shown. If the sional is not acted
upon and the train proceeds and strikes the
next trip-lever, the ratchet-lever 157 will
again be rocked into the position shown 1n
dotted lines as it rides over the trip - lever
roller, which will advance the operating-fin-
ger 161 still farther,and as the operating-fin-
oer bears against the lever 153 it will open
fhe valve 152 and set the brakes. At the
same time the switch-blade 165 will be movecd
clear of the terminals 166 and 167, thus brealk-
ing the circuit. The train 1s thus automat-
ically brought to a stop. This circult-closing
device may be employed to advantage on clec-
tric systems, but may be dispensed with on
steam-roads.

The units are distributed along the track
and in this embodiment are connected by ca-
bles, the coupling-har 70 of a unit being con-
nected by a cable with the coupling- bar 71
of the unit behind.
operation, it is necessary to distinguish the
different steps in the operation of each unit.
Tach unit when exercising in a block per:
forms all of the steps; but the respective
units in a block perform different steps at the

came time. Each step in the operation of a

unit is carried out whenever the ratchet 24 of |

that unit is advanced one tooth either by cdi-

A |

ment in the cycle is from position

In order to describe the
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rect action of the train or by being actuated

through the medinm of other anits. The po-
sition in the cyecle which a unit has will be
desionated as position P', P, P, Pt P, P
P, P%, P!, and PY, as indicated on the ratchet

in Fig.2. As the ratchet 24 operates the dis-
tance of one tooth the coupling-bars 70 and

71 are advanced as one piece and retracted;.

but while the unit is performing the ninth
step the rear coupling-bar 70 does not move,
and while the unit is performing the tenth
step in Its cycle the torward coupling-bar 71
doesnot move, the two coupling-barshaving re-
spectively during the eighth and ninth strokes
heen uncoupled. P’ will be used to designate
that position which the unit has after having
performed the tenth step, with the two coup-
ling-bars 70 and 71 coupled. The first move-
ment of & unit in its cycle of operation 1s from
position P’ to position P* and 1its last move-
P" to P'.
The operation of a unit in going through
“to suecessive steps will first be described with-
out considering its relation with other units.
Tt will be assumed that the unit stands in
position P, While in this position its track-
lever is down and its trip-levers are down.

When the ratchet-lever 25 is rocked forward,

“« odvances the ratchet 24 one tooth and the
main shaft, with cams, turns accordingly.
During the forward movement of the ratchet-
lever the bars 70 and 71 shift forward, there-
by stretching the spring 131 and giving 1t a
oreater tension and relieving the tension of
spring 130. During the return stroke as the
coupling-bars 70 and 71 shift back the spring
131 is relieved in tension and the spring 150
‘o atretehed so that both springs are again un-
der equal tension and balance each other.
The spring 180, which has been flexed during
the forward stroke of the ratchet-lever, reacts
and restores the ratchet-lever and connected
slements to normal position with the dog 30
in engagement with a new tooth of the ratchet.
The unit now stands in position P%. The
ratchet is again advanced and the foregoing
action is repeated. As the unit 18 operated
from position P* to P’ during the forward
«troke the eam 102 presses down the rock-
lever 105, elevating the operating - rod 109,
rocking the shaft 66, and thereby turning the
cam-finger 67 against the toggle-links 65 (see
Fig. 6) and flexing them, thereby allowing
the spring 60 to raise the track - lever 57.
During this forward stroke the cam 102 only
momentarily engages the rock-lever 105 suf-
ficiently to trip the track-lever, and the rock-
lever 105 and described connections are re-
stored by gravity to normal position, leaving
the track-lever raised. The unit now stands
in position P*. In its mext step from pOsi-
tion P’ to P* the unit is operated by direct
action of the track-lever, the latter being de-
pressed by the train and operating the ratchet-
lever. as before described, the track-lever be-
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locked when depressed
mg of the togole- 111]]1% and remaining so dur-
im} the Eu?{mmr]u of the cyele.

In the previouns described steps—namely,
the third and fourth steps-—the unit was op-
erated by the shifting of the coupling-hars 70
and T1 and not by hweb action of its track-
lever, as will be later described.  As the unit
operates from position P’ to P the vatchet is
agaln advanced one tooth and the main shaft
and cams turned accordingly. As the unit is
operated from position P* to P* during the
forward stroke the cam 94 presses down the
rock-lever 104 and elevates the operating- md
108, rocking the sleeve 118, tilting the arr
___1__]_,,53 and raising the trip-lever 116", (See ]410
7.)  The unit now stands in position I*". As
1t 1s operated from position P* to P the cam
94 still holds the roc \wlt-*'ﬁu 104 depressed
and the trip-lever 116" up.

During the previous steps the dog 76 has
kept in Lhu notch 76" bemﬂ held out by bear-
g against the. side iau, of the ratchet 24:
but during the back stroke of the ratchet-le-
ver the dog 76 springs into the poclet 24
and rests against the plunger 24" Fig. 30,
Hlufj‘}}"}f uncoupling the rear wtmhnﬂ bar 70.
The unit is now in position P".  As the unit
operates from position P’ to P the cam 94
moves off from the rock-lever 104 and the
rock-lever 104 drops, ‘the operating-rod 108
also dropping by gravity, the sleeve 118 turn-
ng bacl 1(3@01{]1113112 .;mtl the trip-lever 118"
'“1'1{11'{11';3*" dropped.  During the back strole
in moving from P’ to P as the ratchet 94
holds still the > dog 76" rides over the inclined
face 24° of the plmwer 24" and as the dog
cannot retract on account of its rubbing along
the smooth side face of the Lou}.}l}.ug bar {0
it forces in the plunger 24", compressing
spring 24 bu
fully IELHLL ed the dog 76 registers Wil
noteh 76", Fig. 31, and | spaps thereinta
expansion of s )Imu 24, thereby counli
rear coupling-har 70.

During the back stroke in opet ating from
position " to P the pin 89 drops into the
pocket 96 and strikes against the retractor-
bolt 98, the releasing- Jatch 88 being forced
into the pocket by the spring 91. The for-
ward coupling-bar 71 upon thus being re-
leased is immediately retracted by spring 131.
The rear coupling-bar 70 is also retracted with
the ratchet-lever. The reason for the retrac-
tion of the rear coupline-bar 70 at this point
1n the cyele is not, .:1,1}]}:11{11#; until the relation
of the unit to other units is considered, and
Lo prevent confusion this will be treated Lu,ﬁ

When a unit stands in position P*, the next
funetionarising in it will depend u pon whether

1ng

h the
ywy the
g the

the unit stands at the rear of the chain of units

If 1t stands
16 1n it will |
b of the forwa ;'{"f

or at the front of the chain. At
the rear, the next movemen

simply an out and back shift

coupling-har 71 and consequent ex pansion and

by the straighten- |

ston, as will be treated later, ai

the outer end ﬂ[

ut as soon as the ratchet-lever i

116

e

reactive contraction of the ¢ H‘I%I(}H“%}H]Hﬁ 151,
All other parts of the unit are inactive and
unaflected; but this function is not here re-
oarded as a ste 1"} in the eyele and need not he
cmmdmed further at this point.

The next step in the evele of the unit is in
moving from position P to P, and while
ma]unu this step the unit lies at the head of
the chaip. Fherear bar 70 is relieved in ten-
wd moves forward
with the ratchet-lever. During this forwarc
movement the front coupling- Im (*111(111%, Sta-
tlonary, being held back hy spring 13 AS
the ratchet- T{w " moves forward 1;&([1&111:;(1%
the ratchet one tooth, turning the main shatt
and cams accor (lmﬂlv

the noteh 77 of the forward coup line-bar 71
and that the pin 89 lies in the poclet )Jﬁlt_}m__.-
ing against the bolt-head 98. Thus as the
ratehet- lever and cam 98 turn forward to-
ﬂetlm as the unit moves from position P" to
hut at the

P’ thelr relations are unchanged:

end of the outward shift the cam is stopped,

and as the ratchet-lever rocks back the pin
59 rides over the 11](.,111]{*1 face of the holt-
head 98 and gradually forces the head hacl
deeper into the poc L.G'L as the pin is held out
by the Jocking-bolt 79 riding against face 78:

but as soon as the ratchet-lever has rocled

back by the outer edge of the holt 98 and the
Iﬂf*hl]}g?-th:rg} 79 1s moved up nto tlw noteh 77,

the pin 89 then lyine flush
face of the cam 92,

with the side - .I.Jl.-Il‘iT"l;,El'

this forward and return stroke of the ratchet-
he locking-dog is held down, but sweeps

lever t
back and imth in an arc of a Lmlfﬁ which
movement 1s provided for by the concave un-
dercut face 78 in the coupling-har 71. As

the unit moves from position P to P and as
the main shaft and cams turn in the forward

strolie the cam 93 depresses the roclk-lever
103 and 1"‘>1‘1%1‘1( 5 up th{, operating -rod 107,
thereby rocking the shaft 116, tiltine arm
115% and raising ';"ip lever 116"

position P* the wl_lplmu bars are shifted for-
ward and back as one prece, as Llw Are cou-
pled, and the ratchet and ecams are turned
qtep ahead accordingly; but the cam 93 still
holds the itlp lever 116% up. The unit now
stands 1n position ¥, and as it moves to DO-
sition P* the coupling-bars are again ahlitw
forward and back, and (lmmu the forwarc
stroke i‘]](" cam 93 moves off from the rocli-
lever 103, thereby dm; yping the trip-lever
The unit now stands in position I
thus completing a eyele. |

The relation of the units to each othor and
to the train and the operation
will now be described.

referring to Figs. 21,
upper %C*{f,.-'i“'i(")l"] of each of
1ts represented,

29,

and ‘*l}., m the

these figures there
respective

the

it W tH be remembered
that the loe lmw bolt 79 1s disengaoed 110111=

back to normal position the pin 89 is pushed

The unit
| now stands in position P, and as it moves to

of th ¢ system
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units beine designated 1 to 15, inclusive. A
laroe circle represents the ratchet-wheel 24,

while the respective cables are designated 17

95 designates the ratchet-lever of
In Fig. 21 the nine cables 3% to
The units 3, 4,

to 15°.
each unit.
11¢ inclusive, are coupled.
5, 6,7, 8,9, 10, and
respective positions P°, P¢, P7, P, P’, P, P,
P* and P'. The units 1, 2, 12, 13, 14, and 15
are respectively in positions P*.  The unit in
position P has its rvear cable uncoupled.
Those units which are in position P* have
their forward cable uncoupled from their rear
cable. as has before been brought out in de-
seribing the operation of a single unit. In
the lower section of IFig. 21 the small open
circles represent trip-levers down, and the
black circles represent trip-levers up. The
short lines adiacent the circles represent the
traclc-levers.  The light lines represent the
traclk-levers which are down and the heavy
lines represent the track-levers which are up.
As before pointed out, when a unit is 1n po-
sition P, its forward cable 1s uncoupled, 1ts
trip-levers are down, and its track-lever 1s
down. Hence units 1 and 2 in the diagram
which are in position P have their track-
levers and trip-levers down and their forward
cables uncoupled at the junction in the units.
Units 12, 13, 14, and 15 are likewise in the
same condition. Unit 11 being in position
P’ is protective, has its trip-lever 116" up, its
track-lever down, and the cables 10° and 11°
coupled in the unit. The unit 10 being 1n
position P’ is protective, has its trip-lever
116" up, its track-lever down, and the cables
9¢ and 10° coupled in the unit. Unit 9 being
in position P’ is non-protective, has both its
trip-levers down, its track-lever down, and
the cables 8 and 9° coupled in the unit.
Unit 8 being in position P is non-protective,
has both trip-levers down, its track-lever
down, and the cables 7° and 8" coupled in the
anit.  Unit 7 being in position P’ is non-pro-
tective, has its trip-levers both down, its track-
lever up, and the cables 6° and 7° coupled in
the unit. Unit 6 being in position PP*is non-
protective, has both of its trip-levers down,
its track-lever down, and the cables 5 and 6°
coupled in the unit. Unit 5 being in position
P"is non-protective, has
down, its track-levers down, and the cables 4”
and 5° coupled in the unit. Unit 4 being 1n
position P* is protective, has its trip-lever
116® up, its track-lever down, and the cables
3¢ and 4° coupled in the unit. Unit 3 bemng
in position P is protective, has its trip-lever
116* up, its track-lever down, and cable 2°
uncoupled in the unit and eable 3° coupled in
the unit.  The train is shown in position be-
tween units 6 and 7, and as it passes over unit
7 the chain of nine cables 3¢, 4%, 5%, 67, 7°, &,
9¢, 10° and 11° shifts forward and operates
the ten units 3 to 12, inclusive, each through
its respective step in its cycle. Then this

11 are shown in their |
1.

both of its trip-levers |

793,827

chainof cables and these units talke the return

stroke, at the conclusion of which the units
are as represented in Fig. 23, the unit 3 hav-
ino been uncoupled and dropped from the
chain and taking position PY, unit 13 having
been brought into the chain by the connection
of the cable 12¢ with the cable 11° at the unit
Theintermediate units 4 to 10, inclusive,
remain coupled and each operated its respec-
tive step in its eyele. The train now lies be-
tween units 7 and 8, and the zone of protec-

tion is advanced one point relatively to the

116

track, but is substantially the same with re-
lation to the train, the unit 12 now being an
active unit and in protective condition pre-
senting a raised trip-lever 116", the unit 11
also being protective, presenting a raised
trip-lever 116", The unit 10 having lowered
its trip-lever is non-protective, the unit 3 pre-
senting a raised track-lever. The unit 3 1s
inactive, having been dropped from the chain.
Tts trip-lever is down; but units 4 and 5 are
both protective and present raised trip-levers
In like manner the progression con-
tinues according to the speed of the train, so
that the train is ouarded both front and rean
by protective units which present raised trip-
levers.

In order to explain the shifting ot the chain
of cables and consequent action of the units

connected therewith, reference is made to

Figs. 18, 19, and 20. These figures are de-
sioned to embrace a series of eleven units,
four units havine been removed, thusleaving
mnits S, T, U, V, W, X, and Y. This re-
moval does not alter the action of the chain,
as will be seen. When a unit is in normal
nosition with its ratchet-lever standing back,
its two springs 130 and 131 are both under an
ecual tension.  In Fig. 18 units U to X are
in position P* to P’, respectively, so that ca-
hles entering those units are all coupled. In
the two extreme units in this figure, S and Y,
both of which stand in position P™, the for-
ward cable of each of these units is uncoupled.
Considering the coupled cables B, C, D, L,
and F as one continuous cable, which, in fact,
they form, there are five tension-springs 131
tending to pull this united cable to the lett,

and there are five tension-springs 130 tending

to pull the cable to the right. Thus the ca-
ble is balanced. It is important here to note
that the two springs 130 and 131 of unit U
balance each other. that the two tension-
springs of unit V balance each other, that the
tension-springs of unit W balance each other,
that the tension -springs of unit X balance
each other, and that the tension-spring 130 of

e unit Y balances the tension-spring 131 of
the unit T.  If now the tension-spring 131 of

the unit V beslackened, (which happens when
the train depresses the track-lever of that
anit,) the effect of that spring upon the chain
is nullified, and hence there are only four

tension-springs 131 tending to pull the chain
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tending to pull the chain
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to the left as against five

to the right. Thus
the chain of cables in its entirety shifts vo the
right. While it may easily be understood
that those machines which lie back of unit V
may be readily operated forward on account

ol the direct pull of the cables B (., it should

be borne in mind that ahead of the unit 'V the
three springs 130 of units W X Y tend to pull
the cables D E I forward, there being only
the two springs 131 of units W and X which
tend to pull the chain to the left on account
ot the spring 131 of unit V having been nul-
lified. Hence that part of the chain which
lies ahead of the unit V is over ba,l,st‘med, and
the three springs 130 of units W X Y over-
come the two springs 131 of units W and X
and pull the three cables D, I, and ¥ for-
ward. In this connection it should be noted
that the spring 131 of unit Y has no effect
upon this action, as it does not enter into the
chain at all, the unit Y being in position P"
and its forward cable being meou]}led fromthe

cable I.  Observing the: action of the units at
the rear of the unit V it will be noted thatas the
ratchet-lever of unit V moves forward cables
B C are thus necessarily positively drawn for-
ward with it, placing the springs 131 of units
U V under a still greater tension and nulli-
fying the two springs 130 of units U and V.
LThe spring 130 of unit T does not enter into

this combination as the ratchet-lever of unit
T moves forward free from the ecable A, the

unit T belng 1n position P, with its rear Ca-

ble 1111@01.1[)1(3(]. While as a matter of fact
the foregoing is the action which talkes place
1n the [JIG"%GHL embodiment of the invention,
the rear cables B and C would move forward
without the direct tensile strain on those ca-
bles. Under this arrangement of springs by
reducing the tension of a spring of any unit
intermediate the units T and W it will upset
the balance of the chain and the chain will
move accordingly, owing to the contraction
of the majority of springs. It is apparent
that as soon as the spring which has been
nullified has had its tension restored the op-
posing stralns are again equalized and the
chaln will naturally s].ntt back again. The
springs 180 merely accelerate the return shift
and obviously have no effect on the chain
when 1t 1s in normal position, inasmuch as
at that time the springs 130 and 131 both
balance each other. The springs 180, while
accelerating the return of the cable, are rela-
tively weak and are employed primarily for
restoring the intermediate machine elements
in each unit and could be dispensed with, as
they have no effect upon the balancing action
of the cable.

Fig. 17 illustrates trip-lever protection for
switches. Thevertical switeh-shatt 201 when
turned opens or closes the switeh by the usual
mechanism, not necessary to describe, and it
carries a disk 209.

tension-springs 130 |

. position P,

Pivotally connected to

AWyt

the disk at diametrically oppostte points are
cables 203 and 204. A series of pivoted trip-
fevers
the track at one side of the switch and con-
nected to the cable 203, while another series
of trip-levers 206 are arranged at intervals
on the other side of the switeh and cohnected
to the cable 204. When the switch is oper-

ated, the shaft 201 turns the disk 202, which
draws the

cables 203 and 204 both toward the
switch, thereby elev wmu the trip-levers 205
and 206, as shown by dotted lines. W hen
the switeh 1s closed, the mip—luw s are low-
ered by the backward shitt u {he "11"‘11(5._,
which are restored by springs 207 and 20¢
Kig. 26 represents the swite 1.1 {,,.l(..).&.-.u:;-,,{..i. with
the trip-leversdown. Tie. 27 represents the
switch open with the trip-levers up. Thus
the switch when open is guarded by a series
of trip-levers on each side, and trains an-

proaching from eitherdirection will be wamed

by the signai in the cab caused by the outer-
most sentinel trip-levers and the trains will
be-brought to a stop by the next trip-levers
if the warning-signal is not heeded. Thus
the trains cannot run past an open switch,
but are free to run past a switch which is
closed.  While in this embodiment the unit
which operates the chain 1s intermediate the
terminals of the chain of connected units,
other units than this could be utilized in this
capteity. In LL@L, anv nm‘i in Hw L]l 'ﬁn can

on S[‘l:&l’it Ze_). H dmu u\ ho cam ..1.{_..)5;% could be
set to ralse the track-lever when the unit toolk
In that case there would be no
head protection for the train; but such anar-
rangement might be desirable in certain SV G-
tems.  Obviously the cams which operate the
trip - lever may also be set to obtain other
timing of the trip-levers than asbherein shown,
and, vice versa, the track-lever could be in
operative condition when the unit was in po-
sition ', This would give head protection
to the train and no rear protection.

205 are arr 11'1{'11‘{‘-("'1 at Intervals along
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The employment of P]{*(JLI ic means in place

of the shifting-cables i m' soecuring the har-
MOoNioUs CL}()DLIHIUH of the units, wln__(_:l__i G0
cures progression of the protm;*mw zone,
would not evade the scope of the claims, as
this construction of picking up new units and
dropping off old units to cause a progression
of the chain 1s broadly new, and 1 do not
limit myself to the employment of the spe-

cific means herein- shown for accomplishing
the purpose. This progressive chain action

requires much less cable-line operating by
tension or of wiring when electric means is
employed for linking units than is required
with independent overlapping hlocks, and it
enables the concentration in a single unit of
mechanism for accomplishing all functions.
More or less units conld be employved in the
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chain by increasing or decreasing the number
of teeth in the ratchet 24 accordingly.

It is apparent that the embodiment herein
set forth is susceptible of many V‘Hi’ttiOﬁS
which would lie within the scope of the 1n-
vention.
~ In the claims the word ““train” is used as
including either a regular train of engine and
cars, an engine alone, a car alone, or, in fact,
any vehicle operating over the line.

Wi LR

1. A plurality of distributed, normally-in-
active units some of which being in a chaln are
active, one of the active units being in protec-
tive condition and others in non-protective

condition, and means operated by a train for

dropping a unit from the chain and for chang-
ing a unit in the chain from non-protective to
protective condition.

2. A plurality of distributed, normally-in-
active units some of which being in a chain are
active, some of the active units belng in pro-
tective condition and others in non-protective
condition, and means operated by a train for
linking an inactive unit into the chain and for
dropping a unit from the chain and for chang-
1ng a unit near the rear end ot the chain into
protective condition and changling a unit near
the front end ot the chain 1mto non-protective
condition.

3. A plurality of distributed, normally-in-
actlve protective units some of which bheing in
a chain are active, and means controlled by a
train for linking units into the chain and for
dropping units from the chain as the train
travels and for maintaininge units at both ends
of the chain in protective condition and main-
taining intermediate units in non-protective
condition. |

4. A plarality of distributed, normally-in-
active units each operative by successive steps
through a cycle, mechanism in each unit for
rencering the unit protective or non-protec-
tive according to 1ts position of its cycle, and
means controlled by a train for exercising
simultaneously a definite number of units
through different cycle-steps.

5. A plurality of distributed, units a num-
ber of units adjacent the train being in a chain
forming a protective zone and means oper-
ated by a train for rendering protective a defi-
nite number of theactive units in the zone back
of the train and for linking other units with
the chain and dropping units at the same rate
from the chain to maintain the zone of con-
stant length.

6. A plurality of distributed units, a num-
ber of sald units adjacent a train being in a

chain forming a protective zone, and means

operated by the train for linking other units
with the chain and dropping units from the

“chain to maintain the zone adjacent the train

as 1t travels.

793,827

ber of said units, adjacent a train being in a
chain forming a protective zone in which the
train is inter medmte the limits thereof, and
means operated by the train for linking units
from without the chain into the chain and re-
tiring units from the chain to maintain the
zone in substantially constant position rela-
tively to the train as it travels.
. A plurality of distributed units, means

operated by a train for rendering certain of

the units protective, and means carried by a
train for coopemtmg suceessively with pro-
tective units in the order of their location
along the track and signaling the latter train
when in conjunction with the first-met pro-
tective unit.

9. A plurality of distributed units, means
operated by a train for rendering certain ot
the units protective, and means ea,rrled by a
train for cooperating successively with pro-
tective units in the order of thelr location
along the track and stopping the latter train
when in conjunction with the second-met pro-
tective unit.

10. A plurality of distributed units, means
operated by a train for rendering certain of
the units protective, and means carried by a
train for codperating successively with pro-
tective units in the order of their location
along the track and operating a signal on the
ldttel train when in conjunction with the first-
met protective unit.

11. A plurality of distributed units, means
operated by a train for rendering certain ot
the units protective, and means ca,uled by
train for cooperating successively with p1 O-
tective units in the order of their location
along the track and setting the brakes on the
]attel train when In conjunction with the sec-
ond-met active unit.

12. A plurality of distributed units, means
operated by a train for rendering certain of
the units protective, and means carried by a
train for cooperating successively with pro-
tective units for operating a signal on the lat-
ter train when in conjunction with the first-
met protective unit, and for setting the brakes
on the latter train when in conjunction with
the second-met protective unit.

13. A plurality of distributed units, means
operated by a traln for rendering certain of
the units protective, and means carried by a
tra n for cooperating with a protective unit
and first opemtmg a signal on the latter train,
and for stopping the train when brought mto
conjunction with another protective unit.

14. A plurality of distributed units, certain
of the units being in a chain tormmﬂ‘ a4 Pro-
tective zone, means opemted by a
rendering certainof the units in the zoue pro-
tective, an electric circuit on a train, and
means on the latter train for cooperating with
a protective unit controlling the electric cir-

7. A plurality of distributed units, a num- ! cuit and means operated bv the former train

train for
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for linking units into the chain and retiring
units from the chain to cause progression of
the zone. '

15. A plurality of distributed units, certain
of the units being in a chain forming a pro-
tective zone, means operated by a train for
rendering certain units in the zone protective,
an electric cireuit on a train, a signaling de-
vice on the latter train, means codperating
with protective units for controlling the elec-
tric circuit and signaling device on the latter
train and means operated by the former train
for linking units into the chain and retiring

units from the chain to cause progression of

the zone. |

16. A plurality of distributed units, certain
of the units being in a chain forming a pro-
tective zone, means operated by a train for
rendering certain units in the zone protective,
an electric circuit on a train, brakes for the
latter train,means cod perating with protective
units for controlling the electric eireuit and
brakes and means operated by the former
tramn for linking units into the chain and re-
tiring units from the chain to cause progres-
sion of the zone.

17. A plurality of distributed units, certain
of the units being in a chain forming a pro-
tective zone, means operated by a train for
rendering certain units in the zone protective,
an electric circuit on a train, brakes for the
latter train, a signaling device on the latter
train, and means codperating with protective
units for controlling the electric cire uit, brales
and signaling device and means operated by
the former train for linking units into the
chain and retiring units from the chain to
cause progression of the zone.

18. A plurality of distributed units, con-
nections therefor, certain of the units being
coupled with the connections thereby forming
a chain, means for exerting equal opposing
forces on the chain, thereby balancing the
chain, and means operated by a train for un-
balancing the chain.

19, A plarality of distributed units, con-
nections therefor, certain of the units belng
coupled with the connections thereby forming
a chain, means for exerting equal OpPPosing:

“forces on the chain thereby balancing the
chain, and means operated by a train at an in-
- termediate point in the chain for unbalancing

the chain.
20. A plurality of distributed units, con-
nections therefor, certain of the units being

coupled with the connections thereby forming

a chain, means for exerting definite counter-

acting forces on the chain and means operated

by a train forchanging the ratio of the conn-
teracting forces.

21. A plurality of distributed units, con-
nections therefor, certain of the units being

coupled with the connections thereby forming
a chaln, means for normally exerting definite
counteracting forces on the chain, and means

operated by a train for momentarily changing
the ratio of the counteracting forces thereby
actuating the chain.

22. A plurality of distributed units, con-
nections therefor, certain of the units being
coupled with the connections, and means op-
erated by a train for actuating the connections
and operating the units coupled therewith,

23. A plurality of distributed units, con-
nections therefor, certain of the units beir

{)
coupled with the connections thereby formir E
a chain, counteracting-springs con nected with
the chain, and means operated by a train for
reducing the aggregate power of one set of
SPrings. |

24. A plarality of distributed units, con-
nections therefor, certain of the units being
coupled with the connections thereby forming
a chain, counteracting-springs connected with

the chain, and means operated by a train for

reducing the aggregate power of one set of
springs and for increasing the agoregate
power of the other set of Springs.

25. A plurality of distributed units, each

unit embracing a shiftable element, connec-
tions for the units, and means for coupling
and uncoupling each connection at definite
strolkes of its associated shiftable element.
26. A plarality of distributed units, each
unit embracing a shiftable element, connec-
tions for the units, means for coupling and
uncoupling each connection at definite strokes
of 1ts associated shiftable element, and means
assoclated with each unit and operable by a

train for actuating the shiftable element.

27. A plurality of distributed untts, each
unit embracing a shiftable element, connec-
tions for the units, means for exerting 0P POS-
ing forces on each shiftable element, the op-

position of said means being broken when the

associated connection is uncoupled but the
power of said means being maintained, and
means forcoupling and uncoupling each con-
nection at definite strokes of its associated
shiftable element.

28. A plurality of distributed units, each
unit embracing a shiftable element, connec-
tions for the units, means for exerting oppos-
1ng forces on each shiftable element, the op-
position of said means being broken when

‘the associated connection is uncoupled butthe

power of sald means being maintained, means
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for coupling and uncoupling each conneetion

at definite strokes of its associated shiftable
element, and means associated with each unit
and operable by a train for actuating the
shiftable element. |

29, A plurality of distributed units, each
unit embracing a shiftable element, connec-
tlons for the units, means for exerting oppos-
ing forces on each shiftable element, the op-
positionof said means being broken when the
associated connection is uncoupled but the
power of sald means being malintained, means
for coupling and uncoupling each connection
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-t definite strokes of its associated shiftable
eleinent,a trip device associated with each unit
and operated by the shiftable element, and
means for coacting with the trip device tor
operating train-guarding devices on trains.

30. A plurality of distributed units, each
anit embracing a shiftable element, connec-
tions for the units, means for exerting oppos-
ing forces on each shiftable element, the op-
position of said means being broken when the
associated connection is uncoupled but the
power of said means being maintained, means
for coupling and uncoupling each connection
ot definite strokes of its associated shiftable
element. a trip device associated with each unit
and operated by the shiftable element, means
for coacting with the trip device for operat-
ing train - guarding devices on trains, and
means associated with each unit and operable
by a train for actuating the shiftable element.

31. A plarality of distributed units, each
unit embracing a shiftable element, connec-
tions for the units, means for coupling and
uncoupling each connection at definite strokes
of its associated shiftable element, means as-
cociated with each unit and operable by a
train for actuating the shiftable element, and
o device associated witheach unit for render-
ing said last means inoperable during certain
strokes of the shiftable element.

39. A plurality of distributed units, each
anit embracing a shiftable element, connec-
tions for the units, means for exerting oppos-
ing forces on each shiftable element, the op-
position of said means being broken when the
associated connection is uncoupled but the
power of said means being maintained, mean
for coupling and uncoupling each connection
ot definite strokes of its associated shiftable
element, means associated with each anit and
operable by a train tor actua ting the shiftable
element, and a device associated with each
anit tor rendering said last means inoperable
during certain strokes of the shiftable element.

33. A plurality of distributed units, each
anit embracing a shiftable element, connec-
tions for the units, means for exerting oppos-
ing forces on each shiftable element, the op-
position of said means being broken when the
associated connection is uncoupled but the
power of said means being maintained, means

for coupling and uncoupling each connection

.t definite strokes of its associated shiftable
element, a trip device associated with each
anit and operated by the shiftable element,
means for coacting with the trip device for
operating train-gunarding devices on tralns,

703,827

means associated with each unit and operable
by a train for actuating the shiftable element,
and a device associated with each unit for ren-
dering said last means inoperable during cer-
tain strokes of the shiftable element.

34. A plurality of distributed units, each
unit embracing a shiftable element, connec-
tions for the units, means for coupling and

uncoupling each connection at definite strokes

of its associated shiftable element, and a track-
lever associated with each unit adapted to be
depressed by a train for actuating the shift-
able element.

35. A plurality of distributed units, each
anit embracing a shiftable element, connec-
tions for the units, means for coupling and
uncoupling each connection at definite strokes
of its associated shiftable element, a track-le-
ver associated with each unit adapted to be
depressed by a train for actuating the shift-
able element, and means with each unit for
holding said track-lever down after it 1s de-

pressed by a train during a definite number

of strokes of the shiftable element.

- 36. A plurality of units each operative by
successive steps through a cycle, trip devices
controlled by the units, mechanism in each
anit for setting trip devices at definite cycle
positions of the unit and means operated by a
train for operating a plurality of units each
through a definite cycle-point.

27. A plurality of units each operative by
successive steps through a cycle, means em-
braced by a unit for cosperating with devices
on trains. connections tfor the units, mechan-
ism in each unit for coupling the unit with a
connection, and means operated by a train for
actuating a plurality of units and thereby con-
trolling the coupling mechanism thereof.

38. A plurality of units each operative by
successive steps through a cycle, trip devices
tor the units, each unit embracing mechanism
for operating a trip device at definite points
in the cycie of the unit, connections for the
units, coupling mechanism associated with
each unit for coupling or uncoupling the unit
at definite cycle-points and means operated by
5 train for actuating a series of coupled units
substantially simultaneously, each through
different cycle-points. |

In testimony whereof 1 have hereunto set
my hand, at Los Angeles, California, this 81st
day of August, 1904.

HENRY M. DAVENPORT.

In presence of—

GeorcgE T. HACKLEY,
M. L. DAVENPORT.
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