(No M_odel;')' o T B 5 Sheets—-—-Sheet 1

o L L SUMMERS s
AUTOMA TIO GATE FOR RAILWAY cnossmes. .

No.568,051. Patented Sept. 22, 1896,

'I"'- o

_/Z
pe

1

R ,
R =

[ ..
oy — e my - raey - W Ty ey s sk o A AR ey e—— Sels —-— [ . e L K
- - -

o \\ x
%@536’3 ;I:'
W WMM i

s
— e—
—

]
-

- THE NORRIS PETERS GO, PHOTO-LITHO., WASHINGTON £. G, -




' (No._Modél.)'x' o L ' . 5 Sheets—-—-Sheet 2. |
- L L L SUMMERS
AUTOMATIC GATE FOR RAILWAY GROSSINGS

No. 568, 051 I Pa,tented Sept 22, 1896

o 7;&3572%”
- _Z 5547@7[ Sz 67 '.

gffrs il (T
N4 cﬁ%?’ﬂtf/’d’ -

' THE_.MuhHm, PETERS £Q., PHdTﬂ_»L:THn,,-,wa.sHmanu. O.6




.("No Model. ) . . . . | - 5.Sheetsﬁ8héet-3.-
: L L. SUMMERS o
AUTOMATIG GATE FOR RAILWAY GROSSINGS

No 568 051 _ | Pa,tented Sept 22 1896

o oo

=

W,

h - -
- . a1
- E——— : B )
T ] N .. . - . . . . | N ‘h

wﬁ B | e e
4 W.SS&S' e 7 —— . MZSW.Wﬁ/‘J




- 5-sheeté;73hee_t 4

(No Mod-el.)._-" - L o
' ' : L L. SUMMERS
- o AUTOMATIG GATE POR R_A_ILWAY GROSSINGS
No. 568 051 Pa,tented Sept 29, 1896

L
o)

. " - ’ E ' 3 -
. } . = - ) L]
- F ' - .
i i - - ... .

L] .|| !

IF| . . F .
: 1 B
. . - | :

|

T
W Ls
T

ﬁ . n

{
b
—dnbee

~
K :
o F -
l“‘b Hr L :' ¢
‘ \ . 'I-. H :“-

0
v
.t' ' ‘l."‘ i.:';.;ff-.:!.-
+h t.!._--
A
\
QD

iR

E Z?%Vé%%"
- ﬂMMJZZ 524773%&7:5 _

THE NORRIS PETERS CO., PHOTORITHO., WASHINGTON, D. C.

- g
= T
el s -
N ___




(No Model ) ' S E 5 Sheets--Sheet 5

L L SUMMERS R
AUTOMATIO GATE FOR RAILWAY OROSSINGS

No 568 051 Patented Sept ZZ 1896

+
I S W AN EEE W e o mpk AR ke B e wrwr ek Hﬂ”ﬁ”“"ﬂ"_—i‘_-*—ﬁuﬂ*ﬂ

74

F
LA

- - -

|

Witnesses:  Teogemmr

| THE NORR!'S PETEAS CO. PHOTO-LITHO, WASHINGTON, O. C.




....

LFLA’\TD L SUMWIERS OI‘ OIIIQAGO ILLINOIS

AUTOMATIC GATE FOR RAILWAY CROSSINGS

LR R e T L e T T T T T T T PO P [—

SPEGIFICATION fermlng pert ef Letters Pa,te,.lt Ne 068, 051 ci.e,ted September 22 1896

Apphcatien ﬁled Februery 1 3 l 8 0 5

u&l’l&l ND. 538,254. (No model)

T 0 all w7wm zt MYy caneer%

Be it known that I LELAND L. SUMMERS a

cago, in the county of Cook and Sta,te of Illi-

citizen of the United States, residing at Chi- |

- nols, have invented a certain new and useful .'
'Improvement in Automatic Gates for: Rail-
~way-Crossings, (Case No. 1,) of which the
following is a full, clear, concise, and exact

- deseuptlon reference bemﬂ* had to the ac-

10

companying drawings, fo:r'mmw a part of the

spemﬁcetlon -
‘Myinvention relates to automa,tle Getes and

~ signals for railways, and has for it ob]ect the
provision of improved means for automat-

lcally controlling gates and signals where

- has been employed
My invention has for 113% further ob ect Lhe_

~ provision of improved means for elecbrlce,lly
20

controlling the power by which the gates are

a train is 1*6(36{311110' from a Crossing.
My invention Ims for

power having lts souree in ’rhe mownﬂ 131"&111_.

operated, so as to cause the gates to be closed
only when a train is approeehmn & Crossing
~and maintaining the apparatus inactive when |

a further objeet the]

provision of novel means for compressing a

uid, in this mstemce atr,

sa,me whereby the necessary energy is sup-
p]led to opemte the gates or other appar atus

_30_

40
' and electrical a,ppam,tus for controlling the
- stored energy.

45

- tion of a gate.

when occasion demands

&nd storing the-

My invention further eonelsts in the detmle

of. construction and combinations of parts

“hereinafter more pa,rtlcula,rly described.

My invention will he more 1*ea,d11y unde]:* '

stood by reference to tlle accom p::m}r ne dl aW-
ings, in which—

B 1gure 118 a Sehenmtle view 1llustl a,mve of

the meehemem for storing up the energy and

operating the gates thereby I'ig. 2 is a dia-
grammatic view illustrative of: the circuits

Fig. 3 is a plan of a 131*21(3]1 in
connection with the levers and fluid-com-
pressor... Fig. 4 is.a view in elevation of the

fluid-compressor and the reservoir for stori ing

the compressed fluid. Fig.'5 is a side e]eve-

of the o ate -arms.

,_..]

of . Fig. 5. Fig. 8 is a detail representation

of the eontro]luw—-plston together with the

Fig. 6 is-a plan view of one
Flﬂ' 718 a'sectional view of
the nete -post mechmusm as seen on line 7 7

o 'Tmlves operated thereby Flﬂ" ) isa detail

“also keved
-all the tracks and to all the sets of impinge-
‘ment-levers in connection with each cross-
Linked to the lever 0% keyed to the

eylinders ¢ d.

view of the meehdmsm mhereb), when the

fluid has reached its’ predetermmed amount

of compression in the reservoir, the operation

55

of the compressor is stopped. Fig. 10 is a

cross-section of the cylindrical eut-off of the

FIU‘ 11'is a detml elevation

tact-making device. ]_"10* 12 1s a plan view

thereof on lme 12 12, Fw‘ 11,

| electrical controlling wstem taken on line
10 10 of Fig. 8.

of the relaye for rot&tmﬂ' the electrical con-

Like parts are mdlmted by similar letters

of reference thr oughout the different f gures.

Near each crossing, and preferably in con-
nection with each rail of the track or tracks,
I provide levers a @, against which the Wheels

of the passing tra,ms 1mpmue to turn the
same: upon theirfulerums, as o' o'.

Kach set .
“of levers is raised at the point where they 7o

60

join, as ¢ the joints being in the nature of _-

| oggle-301nts as shown most clearlyin Fig. 1.

The inclined levers are near enough to the

“track to permit the rim of the car- Wheels to

come in contact with them and depress the
same, the levers being prefembly of such

S pr Oportmn with . 1*61@‘[1011 to the car-trucks
that they are depre%sed but once during the
passage of each truck, the levers bemﬂ' re-
‘stored to their normal poswlon each time dfter.
‘being depressed by the expansion of the air
that h@s been compressed, so that the levers

are acted upon euceesswely as the trucks pass

over the same.

75

80

At the joints of the 1mpmﬂement levers I 8s

‘provide pusher-pins o a pusher-pin of one

set being shown in en gagement with the short
lever b’ cmd the pueher -pin of the other set

1he shaft & may be common to

ing..
shaft b, are the piston-rods ¢" d' of the pis-

recelver d° to the cylinder ¢, while check-
valve d’ prevents the passage of air from the
pressure -tank or reservoir 7 to cylinder d.
“When. the 1mpmﬂ*ement-levers a o are de-

‘being in engagement with the lever b keyed
1 to the shaft b to which shaft the lever b’ is

90

tons ¢? d** working within the COMPressor--
When the pistons ¢® d? are in
“the position shown, cylinder d has communi-
cation with receiver (? by check-valve d4,
check-valve ¢' preventing passage of air from

95
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pressed by the wheels of each truck, the pis-
tons ¢* d* are thrust to the other end of their
strokes, the check-valve ¢* is closed to the
atmosphere, check-valve ¢! is opened to the
receiver d®, check-valve d* is closed to the re-
ceiver, and check-valve d” is opened to the
pressure tank orreservoirf. Theatmospheric
air in eylinder ¢ is compressed into receiver
%’ while the compressed air in cylinder d
that has been supplied from receiver ? is
further compressed and passed into tank f
through check-valve d”.

After one truck has cleared the levers a «
the pistons ¢? d®are free to be moved to their
initial positions, the check-valves ¢* ® are
closed, and check -valves ¢® d* are opened.
The compressed air in chamber d° having
access to cylinder d, the piston d? is forced
back to its initial position, thereby rotating
lever b3, shaft b, and levers b’ 0° 1o the posi-
tion shown, the pusher-pins a° restoring the
impingement-levers ¢ a in position to be acted
upon by the next succeeding truck. As the
lever 6% is thus rotated the piston ¢ is re-
stored thereby. As the piston ¢*is being re-
stored 1t creates a suction, causing the atmos-
pheric air to be admitted to the chamber ¢
through the check-valve ¢’

Itisobvious that if a train of extraordinary
length should pass over the impingement-le-
vers, or if the compressed air should not be
used as fast as accumulated,the pressure tank
or reservolr f would be overtaxed and burst if
means were not provided to relieve the same
from the excessive pressure. 1o this end I
provide a safety-valve e, the spring ¢ where-
of is sufficient to eountemct the pressure in

tank 7 to a predetermined point. When this
predetermined point 1s reached, the plunger
¢® rotates the stem ¢° to a position which will
afford a passage from that portion of the cyl-
inder d back of the piston d° to the tank 7.
The pressure of the airin tank 7being greater
than the pressure of the air in receiver d’, the
piston d? is held at the right end of its stroke
until the pressure in tank 7 has been suffi-
ciently reduced. T'he levers a a are thereby
held in a depressed condition, wherein they
cannot be actea upon by the passing trucks.
The check -valve ¢* normally affords com-
munication between the portion of the eylin-
der d back of the piston d* and the atmos-
phere, said check-valve being adjustable and
so arranged that when the piston d* is mak-
ing its left stroke the air displaced by the pis-
ton is emitted Slowlv, and admitted quickly
when the piston 1s making its reciprocating
stroke. The object of thus controlling the
emission of the displaced airis to counteract
the force tending to restore the levers and
permit the levers and pistons to be restored
oradually and without the sudden shock that
has been occasioned heretofore.

From the pipe f', communicating with the
tank f, are branched the pipe f* communi-
cating with the signal 77, and pipes f* 7°, com-
municating with the operating-cylinders f° /7,

J—

3

constituting what I term the ‘““down” and
“up” eylinders, respectively, of the gate g.
The gate ¢ is keyed upon the shaft ¢', as also
are the drums ¢° ¢g°, mounted upon either side
of the gate. Ropes g% ¢° are passed about said
drums and secured at their ends to the cross-
heads ¢° g%, to whieh are secured the piston-
rods of the pistons ¢°® ¢’.

In connection with the signal-pipe f* and
the pipes f* /7 are provided valves h I/ R, pro-
vided with stems /23 * /i”, whose functions will
be hereinafter speciﬁed. The governing-cyl-
inder < is provided with a piston 2" and piston-
rod 7°, upon which are mounted adjustable
fugs or pins 72, ¢4, 2%, 45, 27, and 5,eapable of con-
trolline the valve-stems h® it 7, 1eqpecbively
Communicating with the pipe j is a channel
%, in which the cut-off &’ and the cores I* [ of
solenoids ([ I" are adapted to reciprocate. Pipe
m communicates between the channel k£ and
the cylinder e beneath the piston thereof.

An exhaust-nipple £°is provided in con-
nection with the channel £, through which
the air confined in cylinder 2 may find pas-
sage. Links /i® unite the cut-off with the cores
[? I3 of the solenoids, narrow ribs %% being pro-
vided upon the ends of the cut-off,upon which
sald links may be supported.

As will he more fully set forth hereinatter,
the solenoid [ is energized to attract its core
[* to the position shown when a train reaches
any predetermined point, which should be
far enough distant from the crossing to en-
able a signal of sufficient duration to be given
hefore the gates are lowered. When the core
[ is thus attracted, the cut-off £’ i3 moved
thereby to a position, as shown, which will
afford a passage from the pipe /' through the
cut-off and pipe m to that portion of the ¢yl-
inder 2 beneath the piston ', whereby the
piston and its rod 7° are ffladueullv elevated

70

75

30

QO

95

10O

105

by the compressed air from tank f, a throttle- -

valve 77 being pr‘ovlded to adjust the volume
of cmnplessed air admitted to the cylinder «,
thereby regulating the time at which uhe
coates are lowered. The lug 2* coacts imme-
diately with stem £? to open the valve £,
Whereby passage for the compressed air 1s
afforded from the tank f through pipe f* to
the whistle or other signal device f°.
Referring more parbieulm]y to Kig. 8, the
passage of valve i/ normally communicates
with the vent i’ and the portion of the pipe
7* between the valve and the down-cylinder,
while the valve h° affords a passage between
the tank f and the up-cylinder. T'he valves
are caused to assume these positions in the
process of raising the gates, as will be ex-
plained. As the piston-rod 7* is raised the
lug 7° coacts withstem i* to bring the passage
of valve /i’ in alinement with pipe /%, whereby
the compressed air from tank F may find a
path to the down-cylinder f°, sufficient lost
motion being provided between the lug 2* and
stem A*t0 permlt of the signal being opemted
the desired length of time before the g gates
are lowered. While a passage 1is thus be-
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ing 'e',_Sta,blis_:hed between the tank f and the',(mziturés ,32'333-be'ing' provided, which are nor-
~-down-cylinder f° the lug 4® is coacting with |

~ sesos1 ‘

stem /7 to bring the passage of the valve /2
in position to establish communication be-

tween the up-cylinderand the vent 27, thereby
establishing an exhaust for the air confined
in the up-cylinder, at the- same time closing

- the port of that portion of the pipe 7% leading

« to the tank f. |
thus admitted to the down-cylinder ¢, the
‘piston ¢® and the cross-head ¢®, to which the
ropes g* ¢° are attached, are lowered, thereby
~closing the gates, as shown most clearly in
Fig. 5.
piston g° is raised, but the air in- cylinder 7

10

50

The air from the tank £ being

While piston ¢® is being lowered

finding vent at A’ the travel of piston ¢ is

unimpeded. When the piston ¢® reaches

the lower limit of its excursion, the pressure

ot the air is counteracted and the parts re-
main in - the position they are caused to as-
- sume until the train has passed beyond the

- crossing, when the solenoid 7’ is energized, as

30

will be hereinafter explained. Upon the en-
~ergization -of the solenoid I’ the core I3 is

brought to the left of its excursion, thereby
actuating the cut-off &’ to close the
tween pipe f' and channel £ and opening

~the port between -the exhaust-nipple k* and
- the passage k, thereby allowing the piston ¢

and rod +* to fall of their own weight, the air
displaced by the piston in its downward travel

finding a vent at k% While the rod % is de-

~ scending, the lugs 4° ¢ coact with the stems

35

_.4{3

h? bt 1 to bring the valves in the position
shown in Fig. 8. When the valves &' h? are
in the position shown, passage is afforded

from the tank fto the up-eylinder 77, whereby
- piston g°, which has been previously elevated,
as described, is lowered by . the ‘compressed
alr to the position shown, the air displaced
by the piston ¢® finding vent at 25,

Referring more particularly to Fig, 2, I will

nowdescribe somewhat in detail the electrical
apparatus and cireuits by ‘which the system

may be controlled. -

Speaking now of a single-track system, in-
connection with each block I provide in one |

B side of the track insulated sections n 7' n?on

50

one side of each crossing to be guarded, and

sections 0 o' 0° on the other side of the cross-

- 1Ing. Themagnets p p’ q ¢’ are preferably in-

| ~ ¢luded in normally closed circuits with bat-

55 ly f
- 8sections o o',

teries p* ¢*. The armatures p® p* are elec-

trically connected with sections n n/, respec-
tively, as likewise are armatures q° g* with:
Connections n* o* are intro-

- duced between the magnets p p’ and the rail

trical conductor, and magnets ¢ ¢’ and rail ns,
respectively, on opposite sides of the crossing.

Preferably included in normally open cir-

- cuit with battery r are electromagnetic de-

vices which may be employed in carrying out |
‘my invention, and which I will describe more
particularly in connection with Figs. 11 and
12, wherein I have shown the electromagnets
s §' suitably mounted upon a base-board, ar-.

port be-

mally held against the contact-anvils st s* by
the springs s° s%. - Armature s* is provided
with a pawl s°, adapted to pull the ratchet s
to the left while said armature is being at-
tracted. Armature s®is provided with a pawl

s, adapted to push the ratchet s' to the left

| while said armature is being released from
1ts attracted position. Ratchets s? sit are se-

cured to insulating-disks s™ s%, respectively.
Mounted upon disk s is a contact-roller s,

‘normally in contact with the contact-segment

s mounted upon disk s® .

- The ratchet s” and disk s with the segment
s¥ mounted thereon are immovable with re-
lation to each other, as are ratchet s!! and
disk s with the contact-roller s* mounted
‘thereon.

The disks s s with the parts

30

mounted thereon are capable of independent -

rotation about a common shaft supported

upon a standard s, meunted upon the base-
board, as shown most clearly in FFig. 12. The
contact-roller s* upon disk s'®is normally in

contact with segment s upon disk s

90

. By means which will be presently explained,
‘when a train enters a block or section cir-
cult 18 closed through magnet s, whereupon
armature s° is attracted. The ratchet s!! be-
ing mounted upon the disk s with its teeth
sloping in a direction to be engaged only by

95

the pawl s when the armature s°is beinge re- |
. &y

stored to 1ts original position upon the de-

energization of magnet s, the disk s and

roller s mounted thereon, are not rotated

when said magnet is energized. When the
‘train has reached an intermediate portion of
“the block, and before it has reached the cross-
1ng, circuit through magnet s is opened, the

armature s° and pawl s are restored by the

spring s‘, the pawl engaging with and par-
‘tially rotating the ratchet s during its res- -
toration, whereby the contact-roller s upon

disk s is removed one step from its contact

‘with the segment s'. As the train leaves the
crossing circuit is closed through magnet s,
‘whose armature s°is attracted, thereby actu-

100

105

ITO

ating the pawl s8 which engages with the. .

ratchet s to rotate the same in the direction

115
‘that ratchet s'' was previously rotated by .

pawl &7, that is, to the left, thereby restor- -

ing roller s'* to ifs contact with segment s%.

roller s, until finally, when the number of

trains that have cleared the crossing equals
| the number that have entered the block, the

segment s and roller s* are restored to con-
tact.. = - | ﬂ |

‘Returning now to Fig. 2,it will be assumed
that a train is passing in the direction indi-

~As each train reaches an intermediate por-
tion of the block prior to the time that the
crossing is reached roller s is removed a
step from its contact with segment s', and as’

‘each train leaves the crossing contact-seg- .
| ment s*is brought a step toward the contact-

-7, which in each block is a continuous elec-

120

125

130

cated by the arrow. - When the first pair of .

‘Wwheels, as the pilot-wheels, are upon the sec-
tionn and the rail #°, magnet p’ is shunted,
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the current from-battery 9 being thereby di-
verted through the magnet p, the connection
n*, the shaft of the car- wheels section n, and
armature p°. The magnet p' is thus deéner-
gized and remains deénergized until the train
leaves section n, allowing its armature p* to

“be brought and remain in contact with the

anvil p°. When the first pair of wheels is
upon section n' and rail 7»°, circuit is closed
from battery 2 through the electromagnet s
by the conductors 1 2, rail #°, and the shafi
of the wheels. The armature of the electro-
magnet s 18 thereby atiracted; but since the
pawl s, when actuated upon the attraction
of thearmature s°, escapes the teeth of ratchet
st the position of roller s is unchanged.
When, however, the train has cleared section
n, the short circuit about magnet 9’ estab-
lished by the car wheels and axle is removed,
the current from battery »° again finds path
through magnets p p, armature p* is at-

tracted, circuit through electromagnet s is

broken at p° the armature of said electro-
magnet 1s restored, and the ratchet in en-
gagement with the pawl s is pushed to the
left by said pawl, thereby removing the roller
supported upon disk s* from its contact with
the segment upon disk s, the purpose of
which will be explained hereinafter.

When thearmature of magnet sisattracted,
circuit 1s closed from battery 1 at s° by con-
ductors 3 and 4 through the helix of solenoid
[, whose core and the parts connected there-
with are moved to the position shown most
clearly in Kig. 8, whereby the piston-rod 7° is
oradually elevated and the
the manner hereinbefore described. When
the rod 2° nears the upper limit of its excur-
sion, contact-spring v, carried thereupon, is
brought in contact with spring %', thereby
closing circuit from battery « at » for the
purpose hereinafter set forth.

Previous to the time that section 7° is

reached by the train, rod-+* has reached the
upper limit of 1ts excursion, the gates have
been lowered, and contact has been made at
v. When the train has reached section n?,
circuit is closed from battery » by the wheels
and shafts of the trucks, section n?, rail n’,
and conductors 5 10 through the electromag-
net s, whose armature is thereby attracted,
the pawl mounted upon saild armature pull-
ing the ratchet s” and the disk s'? to the left,
thereby bringing the contact-segment upon
sald disk 1n engagement with the contact-
roller upon disk s, The magnet s’ remains
energized until the train has left section n?
which 18 placed, preferably, at the crossing.
The circuit including battery w is open at s?
during the time the magnet s’ is energized.
When the train has cleared section n% the
circuit including batfery » and magnet s’ is
open, permitting its armature s* to close cir-
cuit at s* from battery « through the helix
of the solenoid /" by conductor 6, contact
roller md segment controlled by the mag-
nets s s, eonduetor 7, contact-springs v v,

gates lowered in

and conductors S, 4, and 9. The core/*, cut-
off ', and core [* are moved to the left, thereby
affording vent at &* for the air confined in
the governing-cylinder ¢ and permitting rod
1> to descend, whereby the gates are raised in
the manner hereinbefore speciﬁed

When the train reaches section o', magnet
g is shunted by the wheels and axle, and mag-
net ¢’ 10111&111% energized, thereby mmntammﬂ
armature ¢* impassive and consequently, an
open circult through mag net s as each train
leaves the block or segtion in the direction of
thie arrow.

If the train were traveling against the ar-
row, magnet ¢ would be deénergized, while
magnet p’ would remain energized and the
magnets s s would be successively energized
in the manner and with the results described
in connection with a train traveling with the
arrow, the magnets p p’ and sections n n’
having functions and arrangements similar
to magnetsgq' andsections 00, respectively.

It has been seen how, when a single train
traverses a block, the gates are lowered when
the train leaves section n and raised when it
clears the middle section n°. If now a sec-
ond, third, or more trains enter the block
and clear section 7 before the first has en-
tered section 72°, the contact-roller s'* will be
removed from segment s two, three, or a
number of steps, corresponding to the num-
ber of trains that have so entered the block.
If there should be, for instance, five trains
upon a block that have cleared section 1 and
have not entered section n®, the contact-roller
s* will be removed five steps from segment
s, As each of these five trains enters sec-
tion 7® circuit from Dbattery # is closed
through magnet s and the contact-segment

s is restored a step nearer the contact-roller

until finally, when the last of the five trains
is upon section n®, the segment s* will be
moved five steps to its contact with roller s,
As the last of the five trains clears section 77
magnet s’ is deénergized, armature s° is re-
stored by spring s% and circuit from battery
1 is closed at s*through the'solenoid /', where-
upon the solenoid actuates the cut-off £
whereby the gates are elevated, as hereinbe-
fore set forth. If, however, but four trains
pass the intermediate point n°, the aforesaid
contact roller and segment are still removed
one step from each other since the roller s
has been moved five steps to the left by the
five entering trains and the segment s has
been moved but four steps to the left by the
four leaving trains, and, although contact 1s
made at s*each time a tram passes section n°,
the solenoid will not be energized by battery
u, since the circuit including the same 18
opened by the separated terminals s'* s¥.
When the springs v v’ are in contact and
circuit is closed through battery «, as de-
sceribed, the current from said battery has but
one path through conductors 6, 7, and 3, so-
lenoid /', and conductors4 and 9. When the
occasion arrives for closing circuit through
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the solenmds §
~ The sections'n n' 0 0" should be logated fﬂw-
~ enough distant from the crossing to provide |
:szple time for the alarm to be Owen and the’
gates to be lowered before

' --'_5"33;0“51‘1 R ' .

‘solenoid 7, however, if circuit were 110L open’|
at v, current from battery v would divide:|

and pass through both _solenoids 7 I, whose

~cores would be both attracted in oppo:ﬂte?
ect of'

directions, thereby 11611131‘&11511]0 the e

d OI‘OSSIH“‘

crossings, the time at which the o

mn'

. Tt has been obberved how a train- upon ell-
- tering a block actuates electromagnetic ap-
paratus to sever an electrlcal connecuon by
means of a ratchet and pawl and how when
the train reaches an intermediate pointof the
block said electrical connection is again re-
stored by means of another ratchet and

to control the operation of the g&tes.--

tact device when a train enters a section and

1o restore or alter the ClI‘GUlt at said contact
'-dewce when the train reaehes an intermedi~

ate point I am enabled to accomplish the

~very important object of permitting any num-

a block at one time
and to keep the gates lowered untll the ]ast_

ber of trains to occupy

rain leaves the bloc]a:

I have described and shown the e]ectrle.

apparatus and circuits in connection with

a single-track system, but the application
thereof to a double-tmck System may readily

be made by those skilled in the art.

| Thaveshown and described two compressor-

- cylinders in connéction with the apparatus
for compressing air, but it is obvious that a
Jlesser or wreater number ‘may be employedi

. without rlep&rtmn from the splr'lt of my. m- |
vention. |

] have shown mld described my 1nvent10n

as applied to gates, but it is apparent that my

~Invention is applicable to signal systems or

~ tothe accumulatlon of power for other pur-
| .pose&

- While I have shown the track pr Vlded with
insulated sections for controlling the circuits,
other well-known means may be employed.

- In the claims I have used the word ‘“air”
in the sense of any
‘the present purpose. = o
- While I have set forth tha,t air may be com-
‘pressed by the apparatus of my invention:

md OT

- through the medium of passing trains, it is

the 131*&111 re aehes'
In practice the sections nn' 00"
‘may occupy a uniform distance from. the
gates are
- lowered being controlled by the throtble valve

15 /¥ which may be adjusted, whén the system
13 installed, to suit the ehm"acter of the CTOSS-

pawl
DBy |
“Pplacing a step-by-step contact device in eir-
~cuit with the solenoid I’ or other controlling
‘device for raising the gates and pr ovldmﬂ"
- 1means to break or alter' circuit at said con-

2as smtable 1’01'

1 claim as hew , and desire to &eem e b} ' Letters

Patent, is—

1. The C‘Olllblll(ltl(}ll WlL]l suitable actuat-
ing mechanism, of COMPressor- -cylinders with
plstons eonirolled by said mechanism, a 1‘e-
‘ceiver in connection with one cylmder

pressure or supply tank in connection w1th_

‘the second cylinder, and means for admitting

~compressed air from said receiver to said sec-
ond cylinder, whereby the pistons and actu-
ating mechanism are restored after each op-
| _femtwn

| The combination withsuitable actuating

substantially as described.

mechamsm of a low-pressure cylinder, and a

high- 171"6581116 cylinder with their pistons con-
trolled by said actuating meclnmsm and a .

receiver in which the eompressed alir from the

low-pressure- eylmder 18 received, in combi-

nation with a tank in which the air from the

high- pressure cylinder is stored, and check-

valves, whereby, when the plstons are mak-
ing onestroke, the low-pressure cylinder com-

:mumca}tes with the atmosphere and the high-

pressure cylinder with the receiver, and When
the pistons are making the Jeclprocatmﬂ

stroke eommumcatmn of the low-pressure
-eylinder is cut o
established with the receiver, and communi-
cation of the high-pressure eylmder 18 cut off
from the receiver but established with the
pressure tank or 1*eserv01r substantmlly as-
described. |

" from the atmosphere but

3. The combination of a wovermnmcy]m-
der, apressure tank orreservoir, a cut-o

of said air when the train leaves a block or

~section, and valves controlled by said govern-
Ing- eylmder whereby the admission of com-

pressed alr to the operating- cylinders of the
gates, or other apparatus, is regulated, sub-

stantially as described.

4. The combination of a source of com-
pressed air, a governing-cylinder and a cut-

off to eontrol the admission of compressed air
tosaid governing-cylinder, with solenoids pro-
vided Wwith cores united with said cut-off,
means for establishing circuit, first thmuwh
one solenoid and then throueh the otlrler as

(&

the train enters and leaves a block or section,

whereby the cut-off is actuated; and va;lves-
adapted to be actuated by said governing-cyl-

inder, said valves controlhnfr the admlssmn

of mr to the operatin ﬂ—eyhnders of the gates
orother apparatus,substantially as descﬂbed

5. The combination of electromagnetic ap-

paratus adapted to control the operation of
i the g
obﬂous that other moving bodies posses:amw |
‘the requisite weight to aetuate the 1mpmne- ;
‘ment-levers may be employed. =~ |
II.:Wme thus deserlbed my mventlon what._

gates, and a contact device normally in
CIT emt with said electromagnetic apparatus,
means for separating the member's of said con-

tact device by a single step as each train en-
ters upon &bloelz: or Sectlon means for restor-

ff, and
electr()maﬂ neticapparatus for controllmﬂ' the
same, Wlth means whereby when a train en-
ters a block or section said electromagnetic
apparatus operates the cut-of
under pressure from said supply-tank to said
governing-cylinder and stops the adimission

to ::Ldﬂllt alir
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ing said contact device by a single step as
each train leaves a block or section, thus ¢los-
ing circuit through the gate-controlling elec-
tromagnetic apparatus by the closure of the
contact device as the last train leaves the sec-
tion, whereby the gates are raised, substan-
tially as and for the purpose specified.

6. Thecombination of one solenoid adapted
to cause the gates to be lowered when a train
enters upon a block or section, a second solen-
oid adapted to cause the gates to be raised
when a train leaves a block or section, and a
contact device normally included in circuit
with the latter solenoid with means for sepa-
rating the members of said contact device
step by step as successive trains enter upon
a block or section, means whereby said con-
tact device is restored step by step as the
trains leavea block orsection, whereby, when
the last train has left the block or section,
the aforesaid solenoid that controls the rais-
g of the gates is actuated, substantially as
and for the purpose specified.

7. The combination of a pressure tank or
reservoir, a governing-cylinder with its piston
and piston-rod, means for controlling admis-
sion of alr under pressure tosaid governing-
cylinder, supply - pipes, gate lowering and
raising mechanism to which air under pres-
sure from said supply-pipes may be admitted,

and valves located in said pipes controlled

by the piston-rod of said governing-cylinder,
with means whereby, when a train enters a
block or section, said piston-rod is actuated
to operate the valve of the pipe leading to the
lowering mechanism, and means whereby,
when a train leaves a block or section clear,
sald piston-rod is actuated to operate the

“valve of the pipe leading to the raising mech-

40

45

55
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anism, substantially as deseribed.

8. The combination with suitable apparatus
for raising and lowering railway-gates, of an
electromagnetic device adapted to control
sald apparatus, a contact device controlling
sald electromagnetic device, means whereby,
as each tram or the first train of a series en-
ters a block or section, electromagnetic de-
vices are actuated to change the electrical
condition of said contactdevice, means where-
by, when the last train leaves a block or sec-
tion, the electrical condition of said contact
device is restored, and means whereby, when
the last train leaves a bloek or section, the
gates are caused to be raised, substantially
as and for the purpose specified.

J. The combination of lever mechanism
adapted to be actuated by a passing train or
other moving body, a compressor-cylinder
with its piston controlled by said lever mech-
anism, and a supply-tank in which the air
from said compressor-cylinder may be stored,

with means for admitting air nnder pressure -

back of said piston when the pressure in said
tank reaches a predetermined limit, whereby
the lever mechanism and compressor-cylinder

are caused to remain impassive until said

568,051

tank has been relieved of the excessive pres-
sure, substantially as described.

10. The combination of lever mechanism
adapted to be actuated by a passing train or
other moving body, a compressor-cylinder
with 1ts piston controlled by said lever mech-
anism, and a pressure tank or reservoir in
which the air from said compressor-cylinder
may be stored, with a satety-valve provided
in connection with said tank, whereby, when
the pressure in the tank reaches a predeter-
mined limit, air from said tank is admitted
back of said piston thereby causing the lever
mechanism and the piston to remain 1mpas-
sive untii the tank is relieved of the excessive
pressure, substantially as described.

11. The combination with a system of le-
vers adapted to be repeatedly actuated by a
passing train or other moving body, of air-
compressing apparatus controlled by said le-
vers, a recelver constituting a portion of said
apparatus, and means for restoring the lever
mechanism after each actuation through the
agency of said receiver; substantially as de-
scribed.

12. The combination of a system of levers
adapted to be repeatedly actuated by a pass-
1ng train or other moving body and air-com-
pressing apparatus controlled by said levers,
with a receiver constituting a portion of said
apparatus and adapted to restore the lever
mechanism after each actuation thereof, and
a tank in which the air as it is compressed
may be confined and stored; substantially as
described. |

13. The combination with lever mechan-
ism adapted to be repeatedly actuated by a
passing train, or other moving body, of a com-
pressor-cylinder with a piston which is con-
trolled by said lever mechanism, means for
admitting compressed air to said eylinder
whereby its piston and the lever mechanism
are restored after each actuation thereof,
with means for conveying the compressed air
to the mechanism or device to be operated;
substantially as deseribed.

14. The combination with a pressure tank
or reservoilr, of a governing-cylinder, an elec-
tromagnetic device adapted to control the
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supply of compressed alr to said cylinder,

and a valve orvalves controlled by said gov-
erning-cylinder whereby the admission of
compressed air to the operating mechanism
of the gate or other apparatus is regulated;
substantially as described.

15. The combination of an electromagnetic
device and a contact device controlled there-
by, with means whereby said electromag-
netic device is actuated to change the elec-
trical condition of said contact device as the
trains enter upon a block or section, means
whereby said contact deviceis restored to its
original electrical condition when the last
train has cleared the block or section, there-
by preventing the gates from being raised
until the last train has cleared the block or
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- section, and suitable apparatus, governed by |
- sald contact device, adapted to control the
operation of the gates or otherap paratus; sub--

568,051 “ _ I

L

stantially as described.

16. The combination with lever mechan-

ism adapted to be repeatedly actuated by a |
- Ppassing train or other movingbody, of a com-

pressor-cylinder and its piston operated by

- sald lever mechanism, means for returning

IO

the piston by air-pressure, and means for
retarding the movement of the piston on its

. return stroke, whereby the too sudden return

- of the piston is

. described.
I L1

' ism adapted to be repeatedly actuated by a

20

pressor -cylinder - and

prevented ; substantially as
17. The combination with lever mee_han-

passing train or other moving body, of a com-
piston therefor con-

trolled by said lever mechanism, means for
returning the piston by alr-pressure; and a

| the too rapid return

‘name this 11th

- Witnesses:

valve adapted to impede the exhaustion of
the air back of said piston upon its return
stroke and to form a cushion and prevent
tially as described. _

18. The combination with gate-operating
mechanism, of an electromagnet for control-
ling the same and a second magnet for con-

trolling said first-mentioned electromagnef,
and acting to ef
mechanism when a train passes upon the gee-

‘ect the operation of the gate

tion and to prevent the operation thereof

| when a train passes from the section in the
1 reverse direction ; substantially as described.

of the piston; substan- .

30 .

In witness whereof I hereuntosubscribe my . 3s

day of February, A. D. 1895.
- LELAND L. SUMMERS. _

- GEORGE L. CrAGG,
- JOHN W. SINCLAIR.
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