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§ Claims,

The present invention relates to drive units and
control systems therefor, and in particular pro-
vides an improved driving unit and control sys-
tem for a barrier type vrotective system,

The co-pending applications of the present ap-
plicant, Serial No. 108,149, fited October 29, 19386,
now Patent No. 2,164,410, issued July 4, 1939, and
of William G. Miller, Serial No. 125,081, filed Feb-
ruary 10, 1937, now Patent No. 2,178,880, issued
Nov. 7, 1539, both assigned to the assighnee of
the present application, disclose and claim cer-
tain features of an improved crossing protective
system of the barrier type, that Is, a system em-
bodying a plurality of retractable and projectable
barriers, imbedded in a highway at opposite sides
of a railway crossing or other intersecticn. In the
preferred use of the barriers, the apprroach to the
crossing of, for example, a train, causes each of
the barriers at the particular intersection to start
upwardly. The upward motion is interrupted at
an intermediate stage for a predetermined inter-
val, and then is continued until the barriers reach
a maximum elevated position. The departure of
the train or other actuating vehicle from the in-
tersection automatically causes the barriers to
again move to the retracted position.

Specifically, the present jnvention is directed to
the provision of an improved driving unit and
control system therefor, responsive to the ap-
proach and departure of a frain or other vehicle
to and from a railway block or section associated
with a crossing, for the protective device of the
above identified co-pending application of the
bresent applicant. It will be appreciated, how-
ever, from a complete understanding of the pres-
ent invention that the drive unit thereof is ap-
plicable to uses other than the just specified use
and may be used with sighals and barriers of con-
structions other than the particular construction
disclosed in the above identified co-pending ap-
plication. Similarly, the improved control sys-
tem of the present invention may be embodied in
protective and other systems differing from the
particular embodiments therecf shown herein.
The description and illustration of the present
invention, in conjunction with a particular type of
barrier system, is, therefore, to be regarded in an
illustrative and not in a limiting sense.

With the foregoing considerations in mind, an
object of the present invention is to provide an im-
proved motor driven drive unit for a barrier device
or a similar reciprocable or otherwise intermit-
tently operable element, which is simple in con-
struction, embodies relatively few operating parts,
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and which may be economically manufactured,
assembled and maintained.

Further objects of the present. invention are to
provide an improved drive unit embodying a mo-
tor element and a flywheel element connected
thereto and adapted to be interposed between the
motor element and the load to absorb shocks ; to
provide such a drive unit embodying serve mecha-
nism driven by the motor for controlling the op-
eration of the motor; and to provide such g drive
unit embodying a brake associated therewith and
selectively actuable in connection with the moto:
unit, so that the drive unit may be selectively re-
leased for operation or selectively locked in & pre-
determined rotative position,

Further objects of the present invention are o
provide a drive unit, ags above generally stated,
embodying an improved releasable clutch con-
nection between the motor and an operating shaft
of the drive unit; and to provide such a unit em-
bodying selectively releasable ratchet mechanism
for locking the drive unit in a predetermined op-
erating position.

Further objects of the present invention sre to
provide an electrical controller for use in a drive
unit of the ahove stated character or the like, em-
kodying a rotatable shaft and a plurality of con-
tact actuating cams mounted therecn; and to pro-
vide such a controller embodying a plurality of
adjustably positioned moving contacts, disposed
to be actuated by the controller cams, between
contact closing and contact opening positions.

Further objects of the present invention are to
brovide an improved control system for a drive
unit of the above stated character, including
switching mechanism responsive to g predeter-
mined operating condition for starting the motor
element of the drive unit, in combination with
means including the electrical controiler for
bringing the motor to rest after a predetermined
period of travel and for retaining it at rest for a
predetermined interval; to provide such a system
in which the motor unit is automaticaily again sat
in operation at the expiration of the predeter-
mined interval, and is again brought to rest after
an additional predetermined period of travel; to
provide such a system in which, in response to a
second predetermined operating condition, the
motor unit is again placed in operation and ro-
tates continuously until the drive unit is in the
original operating position: and to provide such
a system in which means, including the electrical
controller, are provided to insure the just stated
operating cycle even in the event of variations in
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the just stated predetermined operating condition.

With the above and other cbjects in view, which
appear in the following description and in the
appended claims, a preferred but illustrative em-
bodiment of the present invention is shown in the
accompanying drawings, throughout which cor-
responding reference characters are used to desig-
nate cortesponding parts, and in which:

Figures 1 and 2, taken together, with Fig. 2 con-
sidered as positioned to the right of Fig. 1, com-~
prise a perspective view of the improved drive unit
of the present invention shown as connected for
operating a highway protective device;

Fig. 2A is a schematic view, illustrating the
preferred arrangement of barriers adjacent &
crossing;

Fig. 3 is a top plan view of the improved drive
tinit;

Fig. 4 is a view in elevation, taken along the
line 4—4 of Fig. 3;

Fig. 5 is a view in end elevaticn, taken along
the line 5—5 of Fig. 4;

Fig. 6 Is a detail view of ratchet locking strue-
ture, taken along the line 6—6 of Fig, 4;

Fig. 7 is a view in central longitudinal section
of the drum type electrical contreller cf the pres-
ent invention;

Fig. 8 is a view in vertical transverge section,
taken along the line 8—8 of Fig. 7;

Figs. 9, 10, 11, 12 and 13 are detail views of the 3

cam and contact structures utilized in the elec~
trical controller of Fig. 7 and showing the angu-
lar relation of the contact actuating cams;

Pigs. 14 and 15 are diagrammatic views, illus-
trating the mechanical operating relaticn he-
tween certain of the coils and the contacts con-
trolled thereby, of relay structures utilized in the
invention, which centacts and coils are shown in
spaced relation in Fig. 17;

Fig. 16 is a schematic diagram of a preferred
track control system for initiating the operation
of the drive unit;

Fig. 17 is a schematic diagram of a preferred
control system for the drive unit, disposed to re-
spond to the control system of Fig. 16; and

Fig. 18 is a schematic diagram of a preferred
circuit for supplying electric power to a track
system with which the drive unit of the present
invention may be associated.

Referring first to Figs. 1, 2 and 24, the illus-
trated barrier device comprises an elongated
shell-like member 20, generally trigngular in
transverse vertical section, which is pivotally
connected at a rear corner to the rear wall of an

associated casing 22. Barrier 29 is Nlustrated a8 3

in the projected position, in which the generally
arcuately formed front face thereof presents anr
impact surface in the path of oncoming vehicles,
and which is sufficiently high and properly in-
clined to bring the vehicle to rest.

As best shown in Fig. 2A, a complete installa-
tion of the devices preferably comprises four bar-
riers 20 for each intersection, two thereof being
disposed in end to end relation at one side of the
railway crossing and the other two being disposed
at the other side. One device 20 at each side is
associated with the oncoming traffic lane, and
the other device at the same side is associated
with the outgoing traffic lane. As described in
the above identified co-pending application Se-
rial No. 108,149, it is preferred to provide each
barrier associated with an oncoming lane with
means to positively lock or hold it in the pro-
jected position upon its arrival at such projected
position. It is preferred, however to enable vehi-
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cles otherwise entrapped between the barriers to
pass over and depress a barrier associated with
an outgoing lane. Accordingly, the oncoming
and outgoing lanes at each side of the intersec-
tion are provided with barriers individual there-
to. The casings 22 are suitably embedded with-
in the roadway surface in such position that
when the associated barriers are in the retracted
position, the enclosed upper surfaces thereof lie
substantislly flush with the roadway, and thus
form a continuation thereof.

Preferably and as illustrated, one drive unit,
designated as a whole as 24, is provided for each
side of the intersection, and each such drive unit
is common to both of the barriers at that side.

Fach barrier 29 is provided with a crank shaft
26, which extends longitudinally therethrough,
and the offsets in which are connected to the
parrier by retracting arms 28, each of which pref-
erably embodies a resilient element. Bach con-
nection between a retracting arm 28 and the as-
sociated crank shaft is of the lost motion type,
so arranged that a rotation of the crank shaft in
either direction from the illustrated position
through an angle of approximately 180° forcibly
pulls the barrier to the retracted position, against
the force of the lifting torsional springs 30 as-
sociated therewith. During rotation of the crank
shaft from such opposite position to the illus-
trated position, the barrier is caused to rise un-
der the infiuence of the torsional springs 38, one
end of each of which is connected to the casing
22 and the other end of each of which is con-
nected to the barrier through resilient arms 32.
The rate at which the barrier rises under the in-
fluence of the springs 30 is controlled by the rate
of rotation of the crank shaft 26. In view of the
lost motion connection between the arms 28 and
the crank shaft 26, it will be appreciated that
while the crank shaft is effective to control the
rate of rise of the barrier, it is ineffective to ap-
ply a lifting force to the barrier. Accordingly,
the barrier may be forcibly pushed down or de-
pressed against the force of the torsion springs

5 a) independently of the rotative position of the

crank shaft. Tt will also be appreciated that a
complete barrier cperating cycle, including a
movement from the normal retracted position to
the illustrated projected position, and a return

y movement thereof to the retracted position, may

be effected during a single complete revolution
of the crank shaft 26.

A resilient coupling 33, which may be of con-
ventional construction and hence has not been
illustrated in detail, is preferably provided to
form a connection between the shaft of the drive
unit and the crank shaft 2§ of the adjacent bar-
rier 26. A similar flexible coupling may be pro-
vided to form a connection between the other end
of the crank shaft 26 and the crank shaft of the
immediately adjacent barrier.

Ag shown generally in Fig. 1, and in greater de-
tail in Figs. 3, 4, 5 and 6, the drive unit 24 com-
prises a combined motor, brake and reduction
gear unit 40 which is connected through a sprock-
et chain 42 to the sprocket associated with a com-
bined fiy-wheel and sprocket 44. The latter ele-
ment is drivingly connected to the main drive
shaft 46 with which coupling 33 is associated, and
also drives an electrical drum type controiler 48
through a sprocket chain 50.

The drive unit is housed in a casing framed by
angle members 51 and 52 and enclosed by walls
54. The top of the casing is enclosed by a re-
movable cover 56, the locking chain 81 of which
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may be released by lfting the cover 59 of an ad-
Jacent- manhole.- The ‘casings may be suitably
secured ‘to-the end of-the associated barrier cas-
ing ‘22 with' the top thereof substantially flush
with the top -of the casing 22 and with the drive

shaft 46 thereof substantially axially aligned with-

the-crank shaft 26 associated with the barrier.

The combined motor, reduction gear and brake
is a commercially-available article and the con-
struction in-detail’ thereof forming no part of
the present -invention; has not been illustrated
in- detail.- It 'is -sufficient for the present de-
scription to note that the shaft of the motor ele-
ment, which' may be constructed to utilize either
direct current or alternating current, is con-
nected through- suitable: speed reducing gears to
a shaft 69 which extends externally of the motor
housing. - A conventional spring applied electro-~
magnetically released brake is secured to the
motor-shaft within the housing, The internal
connections for -the motor unit are such that
completion -of the motor armature circuit also
completes the circuit for the electromagnets pro-
vided to release the brake. Each starting oper-
ation thus simultaneously completes the motor
power circuit and-also releases the brake. Each
stopping - operation simultaneously interrupts
the motor power circuits and also interrupts the
brake- circuit, bringing the motor to rest with
the brake applied. - The support for the motor
unit 40 is provided by a pair of angle members
62 which extend bstween the side walls of the
associated - casing and are suitably supported
upon the angle brackets which define the casing.
Thé base 84 of unit 40 is secured to angle brack~
ets 62'by a plurality of studs 6.

The drive shaft 46 is rotatably journaled in a
pair of pillow blocks 78 which in turn are sup-
ported within the casing on transversely extend-
ing angle members 72, the opposite ends of which
are secured to the opposite walls of the casing as
by brackets 74." The ends 15 of drive shaft 46 are
each of reduced section to accommodate the hub
of a flexible coupling such as the previously men-
tioned- coupling 33; and each end extends to g
point closely-adjacent the associated end cf the
drive unit casing. - With this arrangement, either
end of the shaft 46-may be coupled to the crank
shaft of an associated barrier, or, stated in an-
other- way; -a ‘drive wunit may be connected at
eithei-end of an- associated barrier.

The combined fly-wheel and sprocket member
44, which ‘is drivingly connected to shaft 46
through a key 82, preferably comprises a hub 82

having'an annulus 84, a pair of similar oppositely .

disposed’ relatively heavy fiy-wheel members &6,
and a ring-like sprocket member 88. The fiy-
wheel ‘members, which are secured together by a
plurality of circumnferentially arranged studs 89,
retain the sprocket member 83 between them
and, as ‘will be evident, are fixed in place axially
of the hub 82 by the annulus 84. As will be ap-
preciated, the fiy-wheel effect of member 44 ab-
sorbs any operating shocks transmitted from the
barrier -to the drive unit and prevents such
shocks from unduly loading the motor unit 49,
In ‘erder to provide for manual operation of
the barrier, in-the course of maintenance or in-
spection work, the shaft 4§ is provided with a
ratchet: wheel 86 fixed thereto by a key 92, the
periphery of which is adapted to receive g usual
spanner . wrench or other tool, and also to co-
operate-with'a locking dog 94. Dog 94 is pivot-
ally ‘mounted upon a transversely extending
channel -member-95-by means of g pin 28. The
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“ studs 1k2,
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nose 193 of dog 94-is dispesed in axially offset
relation to the main body portion 102 thereof -
and an- extension 164 is disposed in oppositely
axially offset relation to the body portion 102.
The projection {84 rests upon a supporting mem-
ber 186 to prevent rotation of the dog in a clock-
wise direction from the position illustrated in
Fig. 6. The dog normaily occupies  a position
angularly displaced from thag shown, with the
projection- 184 resting upon the base 187 of the
supporting member; in which position the nose
180 is free of the ratchet 90, -

In'order-to release the shaft 48 from the effect
of the brake associated with the motor unit 40
in ‘the event' of manual operation, the motor
drive pinion 1{0 is connected to the shaft 60 of
the motor drive unit by a releasakle clutch. In
the form illustrated, a clutch body 112 is splined
or-keyed to the shaft €6 and is provided - with
axially projecting diametrically opposed fingers
ti4-adapted to be received in slots formed in the
hub- {16 of the drive binion, which pinion is free-
Iy ‘rotatablé upon the shaft 6%, A stud 1i8 is
threaded into’ an- axially extending passage in
shaft 68 and serves to retain the clutch body:
in assembled relation to the pinion. By backing
off stud 118, ‘clutech body 112 may be moved ax-
ially of shaft 60 to the right, as viewed in Fig. 4,
retracting the fingers (¢4 from. the associated
slots in the pinion, -Thus, disengaged from the
clutch body, the pinion 118 may be freely rotated
relative to:shaft 60.

For: manual: operation the just - described
clutch is released, Tendering the previously men-
tioned torsion springs effective to raise the as-
sociated barriers to the full height. Thig rais-
ing movement may- involve rotation of shaft 46
in‘either direction since, as previously stated, the
barrier” crank shafts occupy substantially dead
center positions when the barriers are retracted.
To manually lower a barrier, the dog 94 may be
rotated to the illustrated position, and the shaft
48 may then be rotated in step by step fashion
by appiying: a spanner wrench to the ratchet
wheel 88. In each such ratchet position, dog 94
is effective to retain shaft 4§ against rotation un-
der the influence of the torsion springs.

Referring particularly to Figs. 7 to 13, inclu-
sive, the controlier 48 comprises generally a cup-
shaped base member 129 upon which the contact
carrying structure {22 is supported by a blurality
of studs 124, The base 129 is flanged and is se-
cured by studs 12f-to an upright member 123
carried upen member 72 (Fig. 5). The contact
carrying structure 122 includes an upper longi-
tudinally extendirig bar or arm 128 and a similar
lower bar or arm:128, which arms are connected
together adjacent the left-hand ends thereof, as
viewed in Fig. 7, by a cross-member 189 and are
connected together at the right-hand end there-
of by a three legged bracket ! 32, each leg of
which is provided with an elongated opening
134 for cooperation with an associated support-
ing stud 124. As will be appreciated, the elon-
gated openings 134 permit the contact carrying
structure 122 to be bodily rotated through a Iim-
ited angle relative to the base 129 and also relg-
tive to the controller shaft 3§ to thereby adjust
the rotative positions of the latter at which the
varicus contacts are opened and closed.

The upper arms 128 carries five stationary
contact strips 140, 142, 144, 146 and 148" elec-
trically insulated from the arm 128 by a block of
insulating material £59 secured to arm 126 by
"The contact strips are secured to arm -
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126 by studs, such as 154 (Fig. 8), which carry
the usual terminal nuts, such as 156. The lower
arm 128 is provided with a corresponding series
of movable contacts 160, 162, 184, {56 and 168,
each of which is formed of flexible, elecirically
conducting material and which are insulated
from the arm (28 by a strip of insulating ma-
terial 110. The movable contacts 160, 162, 164
and 166 are connected together for reasons ex-
plained hereinafter by a jumper {12, The sta-
tionary contacts 140 and 142 are similarly con-
nected together by a jumper 174. A terminal
stud, such as 176, is associated with each mov-
ing contact, as clearly appears in Fig. 8. For
purposes of convenience, the pairs of contacts
140-—160, 142—i62, 144—164, (46—I066 and
148—168 are designated Ci, C2, C3, C4 and C5,
respectively.

The controller drive shaft 136 is journaled in a
bearing 180 provided therefor in the previously
mentioned cross-member 130 and a second bear-
ing provided therefor by the hub 182 of the con-
tact carrying member 122. The cross-member
130 also serves to support the studs 184 by which
the enclosing casing 186 is secured to the base
member 120. The axially projecting end of the
shaft 136 is provided with a sprocket wheel 188
keyed thereto by a key 190 (Fig. 3). Sprocket
188 is driven by the previously mentioned chain
50 which passes around a similar sprocket 192 se-
cured upon the drive shaft 46. The driving rela-
tion is illustrated as one in which a complete
revolution of the drive shaft 46 results in a cor-
responding complete revolution of the controller
shaft 136.

The controller shaft 136 carries a plurality of
contact actuating cams 181, 183, 185, (187 and
189, each of which is suitably keyed thereto and
each of which is disposed to permit its associated
movable contact to remain closed throughout a
predetermined portion of a complete revolution
of the drum controller and to cam such contact
to an open position during movement of the drum
controller throughout the balance of a complete
revolution.

The various contact pairs Cl through CJ are
shown in the positions occupied thereby when the
barrier is at rest in the retracted position and leg-
ends are applied adjacent these figures to identify
the parts of the barrier travel during which the re-
spective contacts are closed or opened. It will
be appreciated that the figures given in the
legends are illustrative and may, in practice, vary
considerably. It may be noted that the four inch
level appearing in the legend represents the in-
termediate hesitation or stopping point, and that
the nine and one-half inch level represents the
fully projected position. Referring to thelegends
underneath Figs. 9 to 13, contact Cl is open at all
times except when, during an elevating move-
ment, the barrier elevation is between one-half
inch and four inches. Contact C2 is open
throughout each entire elevating movement but
is closed when the barrier reaches its maximum
elevated positicn (9% inches) and remains closed
until the retracted position is reached. Con-
tact C3 is open at all times except when, during
an elevating movement, the barrier elevation is
petween four inches and nine and one-half inches,
the maximum elevated position. Contact C4 is
normally closed but opens when, during an ele-
vating movement, the barrier elevation reaches
four inches and remains open until the barrier
passes the maximum elevated position and, in its
downward movement, reaches an elevation of nine
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inches, or slightly below the maximum elevated
position. The final contact C5 is open at all
times except when, during an elevating move-
ment, the barrier elevation is between one-half
inch and nine and one-half inches, the maximum
elevated position. o

A conduit 191 is provided for introducing con-
ductors into the controller 48. A similar con-
dquit 193, provided with terminal boxes 195, ex-
tends between the ends of the drive unit casing
and serves to carry the conductors which connect
the drive unit and the barrier to the external
source of supply.

Track and drive unit control systems

The electrical control system for the barrier
is shown in the control diagrams of Figs. 16, 17
and 18. The control system comprises generally
a system of track circuits (Fig. 16), a system of
circuits including the just described electrical
controller, responsive to the track circuits (Fig.
17) and a preferred arrangement of power sup-
ply circuits (Fig. 18).

Referring first to Fig. 16, four barriers 20 are
shown associated with a railroad crossing and
arranged in the manner described with reference
to Fig. 2A. The two barriers 20 at one side of
the crossing are provided with a drive unit 24
and the two barriers at the other side of the cross-
ing are provided with a similar drive unit 24A.
The two parallel railway tracks are designated
generally as Tl and T2, and it may be assumed
that the tracks are used by trains traveling in
the direction indicated by the arrows. In ac-
cordance with conventional practice, the rails of
track Ti are provided with blocks of insulation
167 which divide the track into a signaling block
which extends from a substantial distance in ad-
vance of the crossing in the direction of train
travel to a distance slightly beyond the crossing.
The rails of track T2 are similarly provided with
insulating blocks 187, which divide track T2 into
a signaling block of similar length but extending
in opposite relation to the crossing.

The block associated with track Tl is provided
with an illustrative source of track current sup-
ply, shown as a battery TBI connected across the
rails adjacent one end of the block. The circuit
for battery TBI includes a current limiting re-
sistor RI and a control switch Si. A track relay
TRI is connected directly across the two rails of
track T1 adjacent the other end of the associated
block. A similar track battery TB2 is directly
connected across the rails of track T2, in series
with a current limiting resistor R2 and a suitable
control switch S2. A corresponding track relay
TR?Z is directly connected across the rails of track
T8 adjacent the end of the associated block which
is remote from the connection for battery TB2.

The switches S| and S2 remain closed as long
as the track system is in service and it will be
appreciated accordingly that as long as no train
or other vehicle, effective to shunt the track relays
TR2 or TRI, occupies the track sections asso-
cisted with the relays, these relays are continu-
ously energized through circuits which include the
connecting rails. The energized conditions of
these relays causes them to close their associated
contacts TRI1 and TR21, thus completing an en-
ergizing circuit for the coil of the crossing pro-
tective relay XR. If a train or other vehicle, ef-
fective in accordance with conventional signaling
practice to complete a shunt circuit between the
two rails of either track, enters either the block
associated with track Tl or the block associated
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with track T2, part of the current otherwise sup-
plied to the associated -track.relay TRI or TR2
is diverted-through-the shunt path thus provided,
causing such relay to fall to.the de-energized po-
sition, opening its-contact TRII or TR2I, as the
Case may be. - The opening of either contact TR2{
or-contact TR interrupts the just described en-
ergizing circuit for relay-XR. )
-As soon -as the train or other vehicle leaves the
block associated with the crossing, the relay TR
or TR2 is again energized and again actuates the
contacts TR21 or TRI{, as the case. may- ke, to
the closed: position,. re-completing an energizing
circuit for the crossing relay XR. .It will be seen,
therefore, that the presence of a train, or.other
vehicle designed to operate-the barrier, within a
track section associated with. either of the two
tracks TRI or TR2, causes the crossing-relay XR
to fall to the de-energized ‘position, in which it
remains as-long as a-vehicle is in -either of the
- track sections associated with the erossing.
- Referring now to -Fig. 17, the control system
-there shown includes a plurality of contacts num-
bered : XRI, XR2--and XR3 which are. directly
operated by the -above described. crossing relay
XR. The mechanical relation bebween . coil XR
-and- contacts: XR(,. XR2 and-XR3 is shown in
‘Fig.-14. In Fig. 17 they are shown remotely from
the associated operating coil in-order-to simplify
the drawings.- Fig. 17 also includes the centacts
"CI, C2, C3, C% -and C5 -assceiated with the con-
troller of. drive unit- 24 (Fig: 18), as well as a
-corresponding :series of controller ‘contacts CIA,
C2A,.C3A, C4A-and CBA-associated with the con-
~-troller of -drive-unit-24A.. Additional control re-
--1ays-MR, HR and DR are also shown in. the cir-
- cuits, the -purpose and- operation of -which are
described- in: connection - with the description of
operation -of the system.  The- motor units -are
designated 48 and 45A.
It -will be appreciated from the foregoing that
in -the normal cendition -of -the system; -that is
~'when no-vehicle occupies either track section as-
-sociated ‘with the- barriers: the relays TRI, TR2
-and XR-occupy-the -energized positions, and they
--are-shown in this- relation in Fig.-16. - Similarly,
~in ' Fig, 17 the contacts XRI,; XR2 and ZR3 asso-
sciated with-the relay XR are shown in the upper
positions occupied thereby ‘when the eoil -of. the
relay XR- is -energized. - -In -addition, the -con-
-troller contacts C{, C2, etc..are shown in Fig, 17
-in the-positions occupied-thereby when the asso-
ciated barriers-are refracted.

‘With-the barriers-in- the retrasted positions,
the controller- contacts Cf, C2,-C8 and C5, and

~ CIA;-C2A, C3A-and CBA..are open. The con-
troller -contacts C4-and C4A are. closed, but the
-associated, circuits-are-epen -at-the contacts XR1
and XR2. --Accordingly; no- circuit iz completed
for the motor -unit control relays MR or: MRA
and the barriers remain at-rest in the. retracted
-positions.

Assuming:that a-vehicle-enters cne or the other
of -the- two - track - sections -assoclated- with. the
crossing of -Fig. 16, -either relay ‘TR! or TR2 is

- de-energized, -correspondingly deenergizing  the
crossing relay XR. In response o this action, the
contacts XRI, XR2, and XR3 fall to positions the
opposite of those illustrated in Fig. 17.

“This action completes the circuit for both mao-
tor relays MR and MRA, the circuit for relay MR

- extending -from the -positive line .conductor BLi
through contact XRI, controller .contact C4 and

- the coil’ of motor relay MR to the negative line
-conductor-BC. A -similar circuit is completed for
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the motor relay MRA through contact ZR2 and
controller contact C4A.

Upon being energized, the two motor relays MR
and MRA move their associated contacts MRI
and MRAI to the upper positions thereof. Con-~
tact MRI completes a circuit for the motor unit
40 extending from line conductor BHI through a
conventional overload device and through the
motor unit armature to the negative line con-
ductor BC. A similar circuit is completed for
motor unit 40A. Upon completion of these cir-
cuits motor units 43 and 88A start in rotation and
initiate raising movements of the associated bar-
riers.

When the motor units 4% and 48A have rotated
sufficiently to raise the associated barriers 20 to
an elevation of substantially four inches, the con-
troiler contacts C4 and C4A are actuated to the
open position, as described with reference to Fig,
12. "This action interrupts the previously de-
scribed circuits for the motor relays MR and
MRA, which relays fall to the de-energized posi-
tions, releasing their contects MR and MRAI to
the illustrated positions and interrupting the
previously described circuits for the motor units
&% and £8A. As previously pointed out the in-
terruption of the motor armature circuits causes
the associated brakes (not shown) to be applied.
Relays MR and MRA also complete so-called
dynamic braking circuits through the resistors
182 and 198, which are disposed to be connected
directly across the associated motor armatures,

- and assist the brakes in stopping the motors., Ac-

cordingly, the barriers associated with the motor
units 48 and 494 are each brought to rest at an
elevation of substantially four inches, the motor
brakes acting to hold the barriers against the
lifting forces of the torsion springs. '

The initial clogure of the crossing relay con-
tacts . XR3 completes the circuit for the time
delay relay DR, which circuib extends from the
positive line conductor BLf through contacts
XR3 and HR2, and through the coil DR to the
negative line conductor designated BC.

The armature of relay DR is provided with a
cashpot {28 or cther suitable delaying mechanism,
which delays the closure of the contact DRI for
an appreciable period, after the completion of
the energizing eireuit for the coil -of relay DR.
The time interval provided is preferably adjusted
to expire several seconds after the barriers are
brought to rest at the four inch points, so that
the barriers remain stationary at the intermedi-
ate positions to provide a warning period.

As pointed cut in more detail in the above
identified co-pending applications, the feature of
causing the barriers to remain stationary for a
bredetermined period at an intermediate pro-
Jjected position is of substantial importance. The

‘miovements of the barriers to this intermediate

or. warning position is sufficient to expose the
warning letlering or characters on the faces
thersof, thus advising approaching traffic that
the barriers are about to move to their fully pro-
Jected positions. At the same time, the inter-
mediate or warning positions of the barriers are
sufficiently low so that vehicles, which have al-
ready approached too closely to the intersechion
Y0 permit a stop in advance of the barriers, can
pass thereover without encountering a substan-
tial cbstructing effect.

Upon the timing out cf the dashpot 183 relay
contacts DRI close, completing the cireuit for the
coll of the holding relay HR, which extends from
the positive line conductor BL! through the closed
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contact XR3, contact DRI, and ccil HR to the
negative line conductor BC. Upon completion of
this circuit, relay HR closes its contacts HRI and
HR2 and transfers contact HR3 to the upper posi-
tion. Contact FIR3 completes a self-holding cir-
cuit for the coil HR and also opens the previously
described energizing circuit for the coil of the
time delay relay DR. Relay DR thus again re-
sumes the de-energized position, which action is
without effect in view of the closure of the holding
contact HR3.

Closure of contact HRI re-completes the cir-
cuit for the coil of the motor relay MR which cir-
cuit extends from line conductor BLI through
contact XR3 and through the now closed con-
troller contact C3 (see Fig. 11) to the coil of relay
MR and thence to the negative line conductor BC.
A similar circuit is completed through contact
HR?2 and controller contact C3A. for the coil of the
motor relay MRA. Upon completion of these cir-
cuits the motor relays MR and MRA again close,
placing the associated motor units 49 and 40A
in operation and thereby cause the associated
barriers to resume their elevating movements.

When the two motor units 40 and 40A have ro-
tated sufficiently to permit the barriers associated
therewith to reach the upper limit position there-
of, or to have reached the nine and one-half inch
positions indicated in the legends under Pigs. 9
to 13, the controller contacts C3 and C34A, respec-
tively, open, interrupting the previously described
energizing circuits for the motor relays MR and
MRA and bringing the barriers to rest at such
positions, in which positions they remain until
the vehicle or vehicles which initiated the starting
thereof pass beyond the intersection. It will be
appreciated that the length of the blocks and the
rate of travel of the barriers are so related to the
expected rates of travel of the traffic on the tracks
Tl and T2 as to effect the raising of the barriers
to their fully projected positions somewhat prior
to the actual arrival of the traffic at the crossing.

Assuming that the vehicle which initially de-
energized the crossing relay XR passes beyond
the intersection, the track relay TRI or TR2, as
the case may be, again becomes energized, re-
completing the energizing circuit for relay XR.
On completion of this circuit, relay XR moves to
the illustrated closed position, opening contact
¥R3 and throwing contacts XR1 and XR2 to the
upper positions thereof.

As described with reference to Fig. 10, the con-
troller contacts C2 and C2A close when the as-
sociated drive units are in positions correspond-
ing to maximum or nine and one-half inch ele-
vations of the barriers. Accordingly, the move-
ment of contacts XR I and XR2 to the upper posi~
tions thereof completes circuits for the motor re-
lays MR and MRA. The circuit of motor relay
MR extends from the positive line conductor BLI{
through contacts XR I, controller contacts C2 and
through the coil of motor relay MR to the nega-
tive line conductor BC. The circuit for motor
relay MRA is similar.

Upon completion of these circuits, accordingly,
the motor relays MR and MRA actuate the as-
sociated motor units 40 and 20A to begin a down-
ward or retracting movement of the barriers con-
nected thereto. It is noted that the rotation of
the motor units 40 and 40A continues in the
same direction as in the case of the elevating
movement, it being noted in the previous descrin-
tion that the barrier elevating movements oceur
during approximately 180° of barrier crank shaft
travel and that the barrier retracting movements
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occur during the remaining 180° approximately
of barrier crank shaft travel.

When the motor units 40 and 40A have rotated
sufficiently to bring the associated barriers again
to the retracted positions, the controller contacts
2 and C2A re-open, interrupting the previously
traced circuits for the motor relays MR and MRA,
respectively, and bringing the associated barriers
again to rest in the lowered positions, in which
positions they remain as long as the crossing re-
lay XR remains energized.

Tt may oceur from time to time, where the bar-
riers are used in connection with multiple track
systems, such as shown in Fig. 16, that, after one
vehicle has passed beyond an intersection and
started the barrier downwardly, a vehicle will
approach the crossing on one or another of the
other tracks and again de-energize the crossing
relay XR hefore the barrier has reached the fully
retracted position. In accordance with the pres-
ent invention, an occurrence of this kind does not
interrupt the barrier movement but instead pro-
vides cirewits by which the barrier is caused to
continue its downward movement and immedi-
ately begin an upward movement.

If the barriers are moving downwardly, as de-
scribed in the above paragraph, the motor relay
circuits extend through contacts XRI and XR2
and controller contacts C2 and C2A, respectively.
Shortly after the downward movement is initiated
and when the barriers reach the nine inch posi-
tions, the controller contacts C4 and C4A re-close,
as described with reference to Fig. 12. Closure
of these contacts prepares circuits for the motor
relays MR and MRA, which circuits are, however,
open at the contacts XRI and XR2. Assuming
now that a second train approaches the inter-
section and again de-energizes relay XR, the
motor relay circuits previously completed through
the controller contacts C2 and C2A are infer-
rupted at contacts XR1 and XR2. The dropping
of these contacts to the illustrated positions,
however, Te-completes motor relay circuits
through the controller contacts C4 and C4A, so
that the barrier movement is not interrupted by
the approach cf the second train. Since contacts
C4 and C4A remain closed until the barriers have
passed the retracted position and again risen to
the four inch position, it will be appreciated that
the barrier movements will not be stopped when
the retracted positions are reached thereby.
The remainder of the operating cycle is as pre-
viously described, except the period of rest at the
four inch point is necessarily shortened an
amount equal to the time required for the barrier
to finish the already started lowering movement.
Thus, the barrier will reach the re-elevated posi-
tion just as promptly as though the barrier had
been in the fully retracted position at the time
such second train entered the block.

It may also occur from time to time, through
one cause or another, that one of the track relays
TRI and TR2 will be temporarily de-energized,
the period of de-energization being too short to
give the barriers time to rise to the fully elevatad
position. This may occur, for example, when a
train or vehicle moves into a secticn a short dis-
tance and then retires therefrom. In accordance
with the present invention, however, the arrange-
ment is such that even such a momentary de-
energization of the track relay is effective to cause
both barriers to move to the fully projected posl-
tions and then return to the retracted positions.

Assuming for example that relay ZR is tem-
porarily de-energized, the de-energization there-
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of causes: the contacts XRI, XR2 and XR3 to
assume the illustrated. positions, ‘which action,
as previously. describad, starts both motor units
- 40 and 40A into operation. After a slight amount
of barrier movement of the order for example
of cne-half inch, the controller contacts C5 and

CS5A close (see Fig. 13) and form parallel shunt

“circuits around the crossing relay contact XR3.
The just stated shunt action is obtained, there-
fore, even though only one-of the barriers rises
to _the height required to cause.closure of the
contacts C8 or CBA.  After closure of either of
contacts C5-or.C8A, it will be appreciated that a
re-opening - of contact XR3 is without effect
upon. the system.  The just mentioned slight
-initial movements of the barriers also.cause clo-
-sure of the controller .contacts Ci and CIA.
After the closure of these contacts, a transfer of
the relay contacts XRI and: XR2 to the upper
bositions thereof resulting from the re-energiza-
tion of relay XR. is without effect upon the sys-
tem. Contacts C! and ClA re-open at the four
inch: level -of the barriets in order to give the
usual hesitation- to the barrier movement, the
‘remaining upward movement. of the barriers be-
“ingeffected .through the contacts C2.and C34A,
as described with reference to the. first sequence
of - operation. ~ The contacts C5 and CBA re-
open at the barrier nine and one-half inch points
‘without: effect, since the then closed contacts C2
and .C2A:effect the return. movements to the
.retracted positions. )
. It will-be. noted from :Fig. 17 that two sep-
rarately: identified positive: line -conductors’ BL{
.and :BHI are indicated. "This is.for the reason
“that it is: preferred to provide a higher voltage
source: of power.for operating.-the. motor units
40 and: 49A than for operating the relays asso-
clated with .the motor units.
« A:preferred but illustrative power supply sys-
tem for the.control system (Fig.'17)- is shown in
PFig. 18, in which conductors L.! and L2 are con-
nected o terminals of a conventional alternating
current supply system. . A transformer T{ is con-
‘nected- across the line conductors L! and T.2
and; through a conventional rectifier CI, delivers
:direct current of a voltage suitable for operating
. the motor units 42 and: 40A to the line conduc-
~tor BH! -and the common  return line’ BC, ex-
tensions of which conductors are shown and cor-
respondingly designated in Pig. 17. A similar
transformer T2 is connected across the line con-
ductors Li and L2 and, through g similar con-
ventional rectifier C2, delivers direct current of
a voltage suitable for operating the relays de-
scribed with reference to Fig, 17 to the line con-
ductor BL{ and to the common return line BC.
In order to insure the provision of an adequate
power supply for operating both the motor units
and the relay mechanism, even in the event
of failure of the just described alternating cur-
rent supply system, two bhatteries, designated as
SBI and SB2, are preferably provided. The two
terminals of battery SB2, constructed to deliver
& voltage corresponding to that of transformer
T2, are connected directly across the line con-
ductors BLI and BC. The two batteries SBi
and SB2 are interconnected, in additive relation,
and the free terminal of battery 8B1 is connected
to the line conducter BHI, Ratteries SB{ and
882, in series, are constructed to deliver a volt-
age substantially equal to the secondary voltage
of transformer TI. A third transformer T3, in-
tended primarily to supply alternating current
for lighting warning signals and other signals
preferably provided in cohnection with the bar-
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- riers, is connected across the line conductors Li

and Li." The secondary thereof directly sup-
plies the coil of a transfer relay 'LR. As long
as the line conductors Lf{ and L2 remain erer-
gized, relay LR remains energized and holds con-
tacts LRI and LR2 in the upper positions, in
which positions the line conductors XL! and
XL are directly supplied with alternating cur-
rent through transformer ‘T'3.  In the event of
failure of the alternating current source or fail-

. ure-of transformer T3, the contacts of the relay

LR drop, connecting the conductors XL! and
XL.2 directly across the low voltage direct cur-
rent lines BLI and BC, thus supplying the light-
ing circuits from the direct current source.

&lthough a-specific embodiment of the pres-
ent invention has been described, it will be ap-
preciated that various changes in the structure
and arrangement may be made within the spirit
and scope thereof.

“What I claim is:

1. In a control system for a protective device
embodying a retractable and projectable barrier
rrovided with a motor operatively connected to
said barrier and effective through unidirectional
operation to project and retract szid barrier, a
cireuit for said motor, a controller for said motor

- effective to complete said circuit to cause said

motor to start in operation and actuate said bar-
rier to a projected position, and to thereafter
recomplete said circuit to cause said motor to
actuate.said barrier to a retracted position, and
means including timing mechanism for inter-
rupting said circuit for a predetermined interval
during said projecting movement.

2. In a control system for a protective device
embodying a-barrier adapted to assume projected
and retracted positions and provided with a
motor for actuating it between said positions,
relay mechanism and means responsive thereto
effective upon operation to cause said motor
means to start and actuate said barrier to g pro-
jected--position, means including timing mecha-
nism responsive to said relay mechanism for
stopping said motor for a predetermined interval
at an intermediate stage of said projecting move-
ment, means associated with said motor effective

.upon. de-operation of said relay mechanism for

causing said motor to actuate said barrier to the
retracted position, said first mentioned means
being responsive to a re-operation of said relay
mechanism - during a retracting movement of
said- barrier for continuing . said barrier move-
ment to.the retracted position.

3. In a control system for a protective device
emhodying a barrier adapted to assume projected
and retracted positions and provided with a, uni-
directionally operable motor for actuating it be-
tween said positions, a circuit for szid motor,
reiay mechanism effective upon operation to
cause completion of said circuit to thereby cause
said motor fo project said barrier, means includ-
ing timing mechanism responsive to said relay
mechanism for stopping said motor for a brede-

. termined interval at en intermediate stage of

said projecting movement, and additional means
responsive to de-operation of said relay mecha-~
nism to cause completion of said circuit to there-
by cause a retracting movement of said barrier.

4. In a control system for a protective device
embodying a barrier adapted to assume prejected
and retracted positions and provided with a
motor for actuating it between said bositions,
relay mechanism and means responsive thereto
effective upon operation to cause said motor
means to start and actuate said barrier to g pro-
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jected position, means including timing mecha-
nism responsive to said relay mechanism for
stopping said motor for a predetermined interval
at an intermediate stage of said projecting move-
ment, means associated with said motor-effective
upon de-operation of said relay mechanism for
causing said motor to actuate said barrier to a
retracted position, said first mentioned means
being responsive to a re-operasion of said relay
mechanism during a retracting movement of
said barrier for continuing said barrier move-
ment to the retracted position and for causing
said motor to remain in operation and actuate
said barrier to the projected position.

5. In a control system for a protective device
embodying a barrier adapted to assume projected
and retracted positions and provided with a mo-
tor for actuating it between such positions, relay
mechanism for placing said motor in operation
to thereby initiate a projecting movement of
said barrier, a controller for said motor con-
trolled in accordance with the position of said
barrier and including means for maintaining said
motor in operation independently of the condi-
tion of said relay mechanism, and means includ-
ing timing mechanism responsive to said relay
mechanism for stopping said motor for a prede-
termined interval at an intermediate stage of
said projecting movement and for restarting said
motor at the end of said interval.

6. In a control system for a protective device
embodying a barrier adapted to assume projected
and retracted positions and provided with means
including a motor for actuating it between said
positions, relay mechanism for placing said
motor in operation to initiate a projecting move-
ment of said barrier, a controller for said motor
actuated in accordance with barrier movement
and effective after said barrier has reached a
predetermined elevation to continue said motor
in operation independently of the condition of
said relay mechanism, and means including tim-
ing mechanism responsive to said relay mecha-
nism for stopping said motor for a predetermined
interval at an intermediate stage of said project-
ing movement and for restarting said motor at
the end of said interval.

7. In a control system for a protective device
embodying a retractable and projectable mem-
ber provided with a motor operatively connected
to said member and effective through unidirec-
tional operation to project and retract said mem-
ber, the combination of an operating circuit for
said motor, means operable to cause completion
of said circuit so that said motor starts to move
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said member from said retracted to said pro-
jected wposition, additional means operable to
cause completion of said cireuit so that said
motor starts to move said barrier from said pro-
jected to said retracted position, and timing
mechanism associated with said first means for
causing an interruption of said operating circuit
for a predetermined interval during said project-
ing movement.

8. In a control system for a protective device
embodying a retractable and projectable mem-
ber provided with a motor operatively connected
thereto and effective through unidirectional op-
eration to preject and retract said member, the
combination of an operabting circuit for said
motor, relay mechanisim operable to cause com-~
pletion of said operating circuit so that said
motor starts said member from said retracted to
said projected position, a controller operable in
accordance with the movement of said motor
for interrupting szid operating circuit at an in-
termediate point in said movement, timing mech-
anism associated with said motor for causing
recompletion of said circuit so as to continue said
movement of said member, and additional mech-
anism operable to cause completion of said op-
erating circuit so that said motor moves said
member from said projected to said retracted
position.

9. In a control system for a protective device
embodying a retractakle and projectable mem-
ber provided with a motor operatively connected
thereto and effective through unidirectional op-
eration to project and retract said member, an
operating circuit for said motor, relay mecha-
nism operable between first and second positions,
a controller for said motor controlled in accord-
ance with the pogition thereof and having means
responsive to an operation of said relay mecha-
nism to said first position for causing closure of
said operating circuit to cause said motor to start
said member in a projecting direction, timing

1echanism associated with said controller for
interrupting said operating circuit at an inter-
mediate point in said projecting movement and
for causing recompletion thereof at the expira-
tion of a predetermined interval, and additional
means forming part of said controller and re-
sponsive to an cperation of said relay mechanism
to said second position for causing closure of said
operating circuit to cause said motor to move
said member from said projected to said re-
tracted position.

JAMIES MOORE EVANS.



