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PARALLEL FLOW VEHICLE TURN SYSTEM 
FOR TRAFFIC INTERSECTIONS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

Not Applicable 

FEDERALLY SPONSORED RESEARCH 

Not Applicable 

SEQUENCE LISTING OR PROGRAM 

Not Applicable 

BACKGROUND OF THE INVENTIONiFIELD 
OF INVENTION 

This invention relates to tra?ic intersections at grade 
speci?cally to an arrangement of left turn lanes and tra?ic 
signal means Whereby a single signal cycle can be com 
prised of tWo or three signal phases. 

BACKGROUND OF INVENTION 

Traditionally, four leg tra?ic intersections With signal 
control require a minimum of four signal phases to permit 
each vehicular movement to proceed through the intersec 
tion Without con?icting With tra?ic on other travel paths. 
The signal indications for each phase typically include a 
green indication meaning “proceed”, a yelloW indication 
meaning “caution”, and a red indication meaning “stop”. 

While one tra?ic movement receives a green indication, 
other con?icting movements must remain stopped. When 
the indication changes from green to yelloW, drivers sloW in 
anticipation of a red stop indication. Upon changing to a red 
indication, all tra?ic is stopped at the intersection. Each 
change of indication Within the phase induces delay reduc 
ing the e?iciency of the intersection. 

Since the l950’s, efforts have been made to develop a 
more e?icient intersection by either reducing the number of 
con?ict points, number of phases, or eliminating signal 
control altogether. 

Eliminating signaliZation altogether for a substantial traf 
?c volume at-grade intersection may be accomplished using 
a modern roundabout, a common intersection in the United 
Kingdom. Although the modern roundabout substantially 
reduces delay under certain circumstances, the signaliZed 
intersection continues to be a desirable method of tra?ic 
control and Will outperform the modern roundabout on 
arterial streets carrying high thru tra?ic volumes. 

Consequently, a primary challenge for traffic engineers is 
to implement signaliZation that minimiZes travel delay. 
Multi phase signals (more than three phases) introduce 
undesirable delay that can be substantially reduced if sig 
naliZation could be conducted in tWo or three phases per 
signal cycle as accomplished by this invention. 

TWo-phase signaliZed intersection designs substantially 
different to this invention include the quadrant intersection, 
median U-tum crossover intersection, and super street 
median crossover intersection, all of Which differ in opera 
tion and geometry. The tWo-phase signaliZed intersection 
design knoWn as a displaced turn is included here as similar 
prior art. In countries With left-handed direction of travel, 
the nomenclature is displaced right turn (DRT) and for 
right-hand direction of travel countries the nomenclature is 
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2 
displaced left turn (DLT). Other names that have been 
applied to the displaced turn are “continuous ?oW intersec 
tion” and “enhanced intersection”, but referring to essen 
tially the same design. For purposes of this invention, the 
DLT designation is used to refer to all displaced turn 
variations. References to the DLT date back to the l950’s 
and l960’s, but not until the 1990’s has the DLT intersection 
received Widespread attention. Although the DLT intersec 
tion is not Widely knoWn to the general public, the DLT has 
gained reneWed interest among tra?ic engineers and trans 
portation planners. Although feW DLT’s have actually been 
constructed WorldWide to date, the intersection has been 
modeled in tra?ic micro simulation shoWing a much higher 
level of service than traditional signaliZed intersections. 
The general operation of the DLT is to have left turning 

tra?ic cross opposing tra?ic from center left turn lanes in 
advance of the intersection onto left turn bypass lanes that 
parallel the approach roadWay While destination cross street 
thru tra?ic has a green indication. Once the signal changes 
to the next phase, left turn tra?ic turns onto the cross street 
during the originating street thru tra?ic green indication 
phase. This pattern of crossing left turn tra?ic onto left turn 
bypass lanes results in reducing the signal operation to tWo 
phases, one for each thru movement With left turns accom 
plished in tWo stages. 
The author is aWare of tWo DLT variations. Variant DLTa 

involves left turning tra?ic traveling from the left turn 
bypass lanes onto departing thru lanes. The other variant 
DLTb involves left turning traffic traveling from the left turn 
bypass lanes onto right turn bypass lanes, thus bypassing the 
signal located on the departing thru lanes that otherWise 
stops the left turn crossover traffic as in the DLTa. The 
advantage of the DLTa variant is to have less tra?ic traveling 
on the right turn bypass lanes and avoids driver confusion of 
tWo possible left turn locations (departing thru lanes or right 
turn bypass lanes) as With the DLTb variant. The disadvan 
tage of the DLTa is to have left turn tra?ic travel through 
three signals to complete a left turn, While the DLTb requires 
left turning tra?ic to travel through tWo signals. 

Although operationally e?icient, the DLT has physical 
limitations that severely reduce the practicality of its imple 
mentation. The DLT suffers from several disadvantages: 

(a) The intersection is confusing to approaching left 
turning drivers because they are required to perform the 
cross over maneuver Well in advance of the intersection 
(potentially several hundred feet). 

(b) The approaching left turning tra?ic may navigate the 
reverse curves forming the cross over at higher speeds 
making the maneuver less safe. The high speed combined 
With driver confusion may lead to potential head-on colli 
sions as drivers misjudge the proper travel path. 

(c) A reduction in distance betWeen intersections that 
shortens Weave and driver decision-making distances. A 
nearby intersection can be adversely affected due to the 
shortened distance to the DLT and vice versa by forcing 
lanes to be overloaded since drivers have di?iculty changing 
lanes Within the short separation distance. 

(d) The DLT restricts access to comer properties. Due to 
the length and con?guration of the DLT, left turns from 
adjacent driveWays Would not be feasible and access into 
adjacent driveWays generally can only be made from one 
direction. 

(e) The DLT does not permit U-tums to be accomplished 
safely. 

(f) The DLT requires additional Widening in advance of 
the intersection to accommodate the left turn. When retro 
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?tting an existing intersection With the DLT, the additional 
Widening may result in costly impacts to adjoining proper 
ties. 

(g) The DLT requires a large area that results in higher 
probability for impacts to natural, cultural, historical, and 
other resources that are protected by laW. 

(h) The total cost to implement the DLT at an existing 
intersection or on a neW roadWay can be very high due to the 
disadvantages described above. 

The invention is irrespective of direction of travel, there 
fore, right-hand travel such as in the United States and 
left-hand travel such as in the United Kingdom is irrelevant. 
Consequently, the terminology henceforth re?ects a neutral 
ity toWard handedness With the use of the term “opposed 
turn” meaning left turns for right-hand travel and right turns 
for left-hand travel, respectively, and the term “merged turn” 
meaning right turns for right-hand travel and a left turns for 
left-hand travel. 

BACKGROUND OF INVENTION-OBJECTS 
AND ADVANTAGES 

Accordingly, several advantages of this invention are: 
(a) the opposed turn is more intuitive to the driver since 

it occurs from nearly the same location as opposed turns at 
traditional intersections in contrast to the DLT Where the 
driver begins the opposed turn far in advance of the inter 
section; 

(b) the opposed turn crosses opposing travel lanes With a 
small radius curve making the resulting opposed turn a safer 
maneuver and combined With a channeliZing island the 
potential for Wrong Way accidents is nearly impossible; 

(c) the opposed turn bypass lanes overlap With the desti 
nation roadWay center opposed turn lanes resulting in a 
smaller intersection and greater Weave length betWeen 
nearby intersections than the DLT; 

(d) access is enhanced to affected comer properties by 
alloWing driveWay ingress and egress from all directions; 

(e) the retro?tting of existing intersections requires less 
Work Within the existing roadWay With all additional pave 
ments added to the outside; 

(f) smaller area than the DLT, thus resulting in feWer 
potential impacts to national or local physical resources and 
private property; 

(g) U-tums are physically possible Where the maneuver is 
not at DLT’s or traditional intersections With narroW or no 

medians; 
(h) generally loWer cost than the DLT due to loWer 

property impacts and less construction yet operating at a 
similarly high level of service. 

SUMMARY 

In accordance With this invention, a continuous tumWay 
is formed by the arrangement of opposed turn lanes and 
signal means applied to a traf?c intersection containing tWo 
or more roadWays in Which opposed turns are performed 
from center opposed turn lanes onto opposed turn bypass 
lanes parallel to the destination approach lanes. The result 
ing signal operation can occur in tWo phases With the 
opposed turn tra?ic traversing the intersection or inter 
change in tWo phases per signal cycle. 

DRAWlNGSiFlGURES 

In the draWings, closely related ?gures have the same 
number but different alphabetic suffixes. 
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4 
FIG. 1 shoWs the prior art displaced left turn intersection 

as a line diagram. 
FIG. 2 shoWs the essential elements of the parallel ?oW 

vehicle turn system for traf?c intersections as a line diagram. 
FIG. 3A shoWs a tWo-phase four-legged parallel ?oW 

intersection embodiment as a line diagram. 
FIGS. 3B to 3F shoW a tWo-phase four-legged parallel 

?oW intersection embodiment in detail. 
FIG. 4 shoWs a three-phase four-legged parallel ?oW 

intersection embodiment as a line diagram. 
FIG. 5 shoWs a three-legged or T-type parallel ?oW 

intersection embodiment as a line diagram. 
FIG. 6 shoWs the parallel ?oW diamond interchange 

embodiment as a line diagram. 
FIG. 7 shoWs the parallel ?oW partial cloverleaf loop-on 

freeWay interchange embodiment as a line diagram. 
FIG. 8 shoWs the parallel ?oW partial cloverleaf loop-olf 

freeWay interchange embodiment as a line diagram. 

DRAWlNGSiREFERENCE NUMERALS 

10 approach lanes 
12 approach signal 
14 approach thru lanes 
16 approach thru signal 
18 merged turn bypass lanes 
20 parallel ?oW opposed turn bypass lanes 
22 parallel ?oW opposed turn bypass signal 
24 opposed turn center lanes 
26 opposed turn center signal 
28 departure thru lanes 
30 departure thru signal 
32 departure lanes 
34 DLT opposed turn bypass lanes 
36 DLT opposed turn bypass signal 
38 freeWay lanes 
40 freeWay entrance ramp lanes 
42 freeWay exit ramp lanes 
44 freeWay ramp opposed turn lanes 
46 freeWay ramp opposed turn signal 
48 freeWay ramp merged turn lanes 
50 bridge over or under freeWay lanes 

DETAILED DESCRlPTlONiFlG. liPRlOR 
ART 

The prior art displaced left turn (DLT) is illustrated as a 
line diagram in FIG. 1. The common DLT is tWo intersecting 
roadWays that result in four roadWay legs. Each leg of the 
DLT contains approach lanes 10 accommodating traf?c 
approaching the intersection and departure lanes 32 accom 
modating traf?c traveling aWay from the intersection each 
controlled by signal means 12, 12', 30, 30' respectively. 
Unlike conventional signaliZed roadWay intersections, the 
DLT provides opposed turn center lanes 24 that are con 
trolled by signal means 26, 26' in advance of the intersection. 
Opposed turn tra?ic proceed from opposed turn center lanes 
24 onto opposed turn bypass lanes 34 that are parallel to the 
approach roadWay and controlled by signal means 36, 36'. 
Traf?c on the opposed turn bypass lanes 34 complete their 
opposed turn by proceeding onto either the departure thru 
lanes 28 (DLTa) or onto the merged turn bypass lanes 18 
(DLTb). Traf?c making opposed turns perform the move 
ment in a complete signal cycle comprised of tWo phases. 
Approach thru traf?c passing through the intersection pro 
ceeds onto departure thru lanes 34 that are controlled by 
signal means 30, 30', then exit the intersection on departure 
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lanes 32. Merged turn traf?c turns onto merged turn bypass 
lanes 18 from the approach lanes 10 and proceed to merge 
onto departure lanes 32 to exit the intersection. 

OperationiFIG. 1 
During signal phase (1)1 of a repeating tWo-phase signal 

cycle, the folloWing tra?ic operations occur for the common 
DLT: 

1) thru traf?c on east-West roadWay approach lanes 10 
receive a green indication from signal means 12 and proceed 
onto departure thru lanes 28; 

2) departing traf?c on east-West roadWay departure thru 
lanes 28 receive a green indication from signal means 30 and 
proceed onto departure lanes then exit the intersection; 

3) opposed turn tra?ic on east-West opposed turn center 
lanes 24 receive a red indication from signal means 26 and 
are stopped; 

4) opposed turn traf?c on east-West opposed turn bypass 
lanes 34 receive a green indication from signal means 36 and 
proceed onto north-south roadWay departure thru lanes 28 
(DLTa) or onto east-West roadWay merged turn bypass lanes 
18 (DLTb); 

5) thru traf?c on north-south roadWay approach lanes 10 
receive a red indication from signal means 12' and are 
stopped; 

6) departing traf?c on north-south roadWay departure thru 
lanes 28 receive a red indication from signal means 30' and 
are stopped; 

7) opposed turn traf?c on north-south opposed turn center 
lanes 24 receive a green indication from signal means 26' 
and proceed onto opposed turn bypass lanes 34; 

8) opposed tum tra?ic on north-south opposed tum bypass 
lanes 34 receive a red indication from signal means 36' and 
are stopped; 

9) merged turn traf?c on east-West roadWay turn onto 
east-West merged turn bypass lanes 18 and proceed to merge 
onto north-south departure lanes 32 then exit the intersec 
tion; 

10) merged turn traf?c on north-south roadWay turn onto 
north-south merged turn bypass lanes 18 and proceed to 
merge onto east-West departure lanes 32 then exit the 
intersection; 

Signal phase (1)2 operates in the same manner as signal 
phase (1)1, but With the signal indications reversed. 

DETAILED DESCRIPTIONiFIG. 
ZiPREFERRED EMBODIMENT 

A preferred embodiment arrangement of opposed turn 
lanes and signal means is illustrated as a line diagram in FIG. 
2. The arrangement provides for approach lanes 10 Whereby 
opposed turn traf?c enter opposed turn center lanes 24 that 
are signal controlled 26. Upon receiving a green indication 
from the opposed turn signal means 26, traf?c proceeds onto 
opposed turn bypass lanes 20 that are substantially parallel 
and near to the crossroad thru approach lanes 14. The 
opposed turn bypass lanes 20 are signal controlled 22. Upon 
receiving a green indication from the opposed turn bypass 
signal means 22, traf?c proceeds onto departure thru lanes 
32 and exits the intersection. Merged turn crossroad traf?c 
travels from crossroad approach lanes 10 onto merged turn 
bypass lanes 18 and proceeds to merge onto departure lanes 
32. A signal means 12 located on the crossroad coordinates 
How of crossroad thru and opposed turn traf?c With the 
opposed turn bypass lanes 20. Signal means 16 and 16' 
located at the intersection coordinate traf?c movements 
betWeen the road and crossroad thru traf?c. The lane 
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6 
arrangement described above Would occur on tWo or more 
legs of a roadWay intersection such that the resulting signal 
operation could be minimiZed to tWo or three phases. 

OperationiFIG. 2 
During signal phase (1)1 of a repeating tWo-phase signal 

cycle, the following traf?c operations can occur for the 
tra?ic intersection con?gured With the parallel ?oW lane 
arrangement: 

1) thru tra?ic on north-south roadWay approach lanes 10 
receive a green indication from signal means 16 and proceed 
through the intersection; 

2) thru traf?c on east-West roadWay approach lanes 10 
receive a red indication from signal means 12 and are 
stopped; 

3) thru tra?ic on east-West approach thru lanes 14 receive 
red indication from signal means 16' and are stopped; 

4) opposed turn traf?c on north-south opposed turn center 
lanes 24 receive a red indication from signal means 26 and 
are stopped; 

5) opposed turn traf?c on the north-south opposed turn 
bypass lanes 20 receive a green indication from signal 
means 22 and proceed onto east-West roadWay departure 
lanes 32 then exit the intersection; 

6) thru traf?c on east-West departure thru lanes 28 receive 
a red indication from signal means 30 and are stopped; 

7) merged turn tra?ic on east-West approach lanes 10 turn 
onto merged turn bypass lanes 18 and proceed to merge onto 
north-south departure lanes 32 then exit the intersection. 

During signal phase (1)2, the folloWing traf?c operations 
can occur: 

1) thru tra?ic on north-south roadWay approach lanes 10 
receive a red indication from signal means 16 and are 
stopped; 

2) thru traf?c on east-West roadWay approach lanes 10 
receive a green indication from signal means 12 and proceed 
onto east-West approach lanes 14; 

3) thru tra?ic on east-West approach thru lanes 14 receive 
green indication from signal means 16' and proceed through 
the intersection; 

4) opposed turn traf?c on north-south opposed turn center 
lanes 24 receive a green indication from signal means 26 and 
proceed onto the north-south opposed turn bypass lanes 20; 

5) opposed turn traf?c on the north-south opposed turn 
bypass lanes 20 receive a red indication from signal means 
22 and are stopped; 

6) thru traf?c on east-West departure thru lanes 28 receive 
a green indication from signal means 30 and proceed to exit 
the intersection; 

7) merged turn tra?ic on east-West approach lanes 10 turn 
onto merged turn bypass lanes 18 and proceed to merge onto 
north-south departure lanes 32 then exit the intersection. 

DETAILED DESCRIPTIONiFIGS. 3A TO 
3FiADDITIONAL EMBODIMENTiTWO 

PHASE FOUR LEG INTERSECTION 

An additional embodiment of the parallel ?oW vehicle 
turn system as applied to each leg of a tWo phase per signal 
cycle four leg intersection at grade is illustrated in the line 
diagram in FIG. 3A. The intersection roadWays consist of 
approach lanes 10, approach lane signal means 12, 12', 
approach thru lanes 14, approach thru signal means 16, 16', 
departure thru lanes 28, departure thru signal means 30, and 
departure lanes 32. The intersection turnWays consist of 
opposed turn center lanes 24, opposed turn center signal 
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means 26, 26', opposed turn bypass lanes 20, opposed turn 
bypass signal means 22, 22', and merged turn bypass lanes 
18. 

OperationiFIGS. 3A to 3F 
During signal phase (1)1 of a repeating tWo-phase signal 

cycle, the following traf?c operations can occur for the 
tWo-phase four leg parallel ?oW intersection embodiment: 

1) thru traf?c on east-West roadWay approach lanes 10 
receive a green indication from signal means 12 and proceed 
onto the approach thru lanes 14; 

2) thru traf?c on east-West roadWay approach thru lanes 
14 receive a green indication from signal means 16 and 
proceed through the intersection onto departure thru lanes 
28; 

3) departing traf?c on east-West roadWay departure thru 
lanes 28 receive a green indication from signal means 30 and 
proceed onto departure lanes 32 then exit the intersection; 

4) opposed turn traffic on east-West roadWay opposed turn 
center lanes 24 receive a red indication from signal means 26 
and are stopped; 

5) opposed turn traffic on east-West roadWay opposed turn 
bypass lanes 20 receive a green indication from signal 
means 22', proceed onto north-south roadWay departure 
lanes 32, then exit the intersection; 

6) thru traf?c on north-south roadWay approach lanes 10 
receive a red indication from signal means 12' and are 
stopped; 

7) thru traf?c on north-south roadWay approach thru lanes 
14 receive a red indication from signal means 16' and are 
stopped; 

8) departing traf?c on north-south roadWay departure thru 
lanes 28 receive a red indication from signal means 30' and 
are stopped; 

9) opposed turn traf?c on north-south roadWay opposed 
turn center lanes 24 receive a green indication from signal 
means 26' and proceed onto the north-south roadWay 
opposed turn bypass lanes 20; 

10) opposed turn traffic on north-south roadWay opposed 
turn bypass lanes 20 receive a red indication from signal 
means 22 and are stopped; 

11) merged turn traf?c on east-West roadWay approach 
lanes 10 turn onto east-West roadWay merged turn bypass 
lanes and merge onto north-south roadWay departure thru 
lanes 28; 

12) merged turn traffic on north-south roadWay approach 
lanes 10 turn onto north-south roadWay merged turn bypass 
lanes and merge onto east-West roadWay departure thru lanes 
28; 

During signal phase (1)2, the folloWing traf?c operations 
can occur for the tWo-phase four leg parallel ?oW intersec 
tion embodiment: 

1) thru traf?c on east-West roadWay approach lanes 10 
receive a red indication from signal means 12 and are 
stopped; 

2) thru traf?c on east-West roadWay approach thru lanes 
14 receive a red indication from signal means 16 and are 
stopped; 

3) departing traf?c on east-West roadWay departure thru 
lanes 28 receive a red indication from signal means 30 and 
are stopped; 

4) opposed turn traffic on east-West roadWay opposed turn 
center lanes 24 receive a green indication from signal means 
26 and proceed onto east-West roadWay opposed turn bypass 
lanes 20; 
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8 
5) opposed turn traffic on east-West roadWay opposed turn 

bypass lanes 20 receive a red indication from signal means 
22' and are stopped; 

6) thru traffic on north-south roadWay approach lanes 10 
receive a green indication from signal means 12' and pro 
ceed onto north-south approach thru lanes 14; 

7) thru traf?c on north-south roadWay approach thru lanes 
14 receive a green indication from signal means 16' and 
proceed onto north-south departure thru lanes 28; 

8) departing traf?c on north-south roadWay departure thru 
lanes 28 receive a green indication from signal means 30', 
proceed onto north-south departure lanes then exit the 
intersection; 

9) opposed turn traffic on north-south roadWay opposed 
turn center lanes 24 receive a red indication from signal 
means 26' and are stopped; 

10) opposed turn traf?c on north-south roadWay opposed 
turn bypass lanes 20 receive a green indication from signal 
means 22, proceed onto east-West departure lanes, then exit 
the intersection; 

11) merged turn traf?c on east-West roadWay approach 
lanes 10 turn onto east-West roadWay merged turn bypass 
lanes and merge onto north-south roadWay departure thru 
lanes 28; 

12) merged turn traffic on north-south roadWay approach 
lanes 10 turn onto north-south roadWay merged turn bypass 
lanes and merge onto east-West roadWay departure thru lanes 
28; 

DETAILED DESCRIPTIONiFIG. 
4iADDITIONAL EMBODIMENTiTHREE 

PHASE FOUR LEG INTERSECTION 

Another embodiment of the parallel ?oW vehicle turn 
system as illustrated in the line diagram in FIG. 4 provides 
for a three phase per signal cycle four leg intersection of tWo 
roadWays intersecting at grade. TWo opposing roadWay legs 
can have a lane and signal means arrangement consistent 
With the preferred embodiment and operates in three signal 
phases. This embodiment is useful When available space is 
limited for a tWo signal phase parallel ?oW intersection. The 
intersection roadWays consist of approach lanes 10, 
approach lane signal means 12, approach thru lanes 14, 
approach thru signal means 16, 16', departure thru lanes 28, 
departure thru signal means 30, and departure lanes 32. The 
intersection tumWays consist of opposed turn center lanes 
24, opposed turn center signal means 26, 26', opposed turn 
bypass lanes 20, opposed turn bypass signal means 22, and 
merged turn bypass lanes 18. 

OperationiFIG. 4 
During signal phase (1)1 of a repeating three-phase signal 

cycle, the folloWing traf?c operations can occur for the 
three-phase four leg parallel ?oW intersection embodiment: 

1) thru traf?c on east-West roadWay approach lanes 10 
receive a green indication from signal means 12 and proceed 
onto the approach thru lanes 14; 

2) thru traf?c on east-West roadWay approach thru lanes 
14 receive a green indication from signal means 16 and 
proceed through the intersection onto departure thru lanes 
28; 

3) departing traffic on east-West roadWay departure thru 
lanes 28 receive a green indication from signal means 30 and 
proceed onto departure lanes 32 then exit the intersection; 

4) opposed turn traffic on east-West roadWay opposed turn 
center lanes 24 receive a red indication from signal means 26 
and are stopped; 
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5) thru traf?c on north-south roadway approach lanes 10 
receive a red indication from signal means 16' and are 
stopped; 

6) opposed turn on north-south roadway opposed turn 
center lanes 24 receive a green indication from signal means 
26' and proceed onto north-south roadWay opposed turn 
bypass lanes 20; 

7) opposed turn traf?c on north-south opposed turn bypass 
lanes 20 receive a red indication from signal means 22 and 
are stopped. 

During signal phase (1)2, the folloWing traf?c operations 
can occur for the three-phase four leg parallel ?oW inter 
section embodiment: 

l) thru traf?c on east-West roadWay approach lanes 10 
receive a red indication from signal means 12 and are 
stopped; 

2) thru traf?c on east-West roadWay approach thru lanes 
14 receive a red indication from signal means 16 and are 
stopped; 

3) departing traf?c on east-West roadWay departure thru 
lanes 28 receive a red indication from signal means 30 and 
are stopped; 

4) opposed turn tra?ic on east-West roadWay opposed turn 
center lanes 24 receive a green indication from signal means 
26 and proceed to turn onto north-south roadWay departure 
lanes 32 then exit the intersection; 

5) thru traf?c on north-south roadWay approach lanes 10 
receive a red indication from signal means 16' and are 

stopped; 
6) opposed turn on north-south roadWay opposed turn 

center lanes 24 receive a red indication from signal means 
26' and are stopped; 

7) opposed turn traf?c on north-south opposed turn bypass 
lanes 20 receive a green indication from signal means 22, 
proceed onto east-West roadWay departure lanes 32, and then 
exit the intersection. 

During signal phase (1)3, the folloWing traf?c operations 
can occur for the three-phase four leg parallel ?oW inter 
section embodiment: 

l) thru traf?c on east-West roadWay approach lanes 10 
receive a red indication from signal means 12 and are 
stopped; 

2) thru traf?c on east-West roadWay approach thru lanes 
14 receive a red indication from signal means 16 and are 
stopped; 

3) departing traf?c on east-West roadWay departure thru 
lanes 28 receive a red indication from signal means 30 and 
are stopped; 

4) opposed turn tra?ic on east-West roadWay opposed turn 
center lanes 24 receive a red indication from signal means 26 
and are stopped; 

5) thru traf?c on north-south roadWay approach lanes 10 
receive a green indication from signal means 16', proceed 
onto north-south roadWay departure lanes 32 then exit the 
intersection; 

6) opposed turn on north-south roadWay opposed turn 
center lanes 24 receive a red indication from signal means 
26' and are stopped; 

7) opposed turn traf?c on north-south opposed turn bypass 
lanes 20 receive a green indication from signal means 22, 
proceed onto east-West roadWay departure lanes 32, and then 
exit the intersection. 
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10 
DETAILED DESCRIPTIONiFIG. 

SiADDITIONAL EMBODIMENTiTHREE LEG 
INTERSECTION 

An additional embodiment of the parallel ?oW vehicle 
turn system as illustrated in the line diagram in FIG. 5 
accommodates a three leg or T-type intersection of tWo 
roadWays intersecting at grade operating in tWo phases per 
repeating signal cycle. The intersection roadWays consist of 
approach lanes 10, approach signal means 12, approach thru 
signal means 16, departure thru lanes 28, departure thru 
signal means 30, and departure lanes 32. The intersection 
turnWays consist of opposed turn center lanes 24, opposed 
turn center signal means 26, 26', opposed turn bypass lanes 
20, opposed turn bypass signal means 22, and merged turn 
bypass lanes 18. 

OperationiFIG. 5 
During signal phase (1)1 of a repeating tWo-phase signal 

cycle, the folloWing traf?c operations can occur for the three 
leg ‘T’ type parallel ?oW intersection embodiment: 

1) thru traf?c on east-West roadWay approach lanes 10 
receive a green indication from signal means 16, proceed 
onto east-West roadWay departure lanes 32, then exit the 
intersection; 

2) opposed turn tra?ic on east-West roadWay opposed turn 
center lanes 24 receive a red indication from signal means 26 
and are stopped; 

3) opposed turn tra?ic on east-West roadWay opposed turn 
bypass lanes 20 receive a green indication from signal 
means 22, proceed onto north-south roadWay departure 
lanes 32, then exit the intersection; 

4) approaching tra?ic on north-south roadWay approach 
lanes 10 receive a red indication from signal means 12 and 
are stopped; 

5) opposed turn tra?ic on north-south roadWay opposed 
turn center lanes 24 receive a red indication from signal 
means 26 and are stopped; 

6) merged turn traf?c on east-West roadWay approach 
lanes 10 turn onto north-south roadWay departure thru lanes 
28, receive a red indication from signal means 30, and are 
stopped; 

7) merged turn traf?c on north-south roadWay approach 
lanes 10 turn onto north-south roadWay merged turn bypass 
lanes 18, merge onto east-West roadWay departure lanes 32, 
and then exit the intersection. 

During signal phase (1)2, the folloWing traf?c operations 
can occur: 

1) thru traf?c on east-West roadWay approach lanes 10 
receive a red indication from signal means 16 are stopped; 

2) opposed turn tra?ic on east-West roadWay opposed turn 
center lanes 24 receive a green indication from signal means 
26 and proceed onto east-West opposed turn bypass lanes 20; 

3) opposed turn tra?ic on east-West roadWay opposed turn 
bypass lanes 20 receive a red indication from signal means 
22 and are stopped; 

4) approaching tra?ic on north-south roadWay approach 
lanes 10 receive a green indication from signal means 12 and 
proceed onto; 

5) opposed turn tra?ic on north-south roadWay opposed 
turn center lanes 24 receive a red indication from signal 
means 26 and are stopped; 

6) merged turn traf?c on east-West roadWay approach 
lanes 10 turn onto north-south roadWay departure thru lanes 
28, receive a red indication from signal means 30, and are 
stopped; 
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7) merged turn traf?c on north-south roadway approach 
lanes 10 turn onto north-south roadway merged turn bypass 
lanes 18, merge onto east-west roadway departure lanes 32, 
and then exit the intersection. 

DETAILED DESCRIPTIONiFIG. 
6iADDITIONAL EMBODIMENTiPARALLEL 

FLOW DIAMOND INTERCHANGE 

Another embodiment of the parallel ?ow vehicle turn 
system as illustrated in the line diagram in FIG. 6 provides 
for a diamond type interchange. Depicted in FIG. 6 is two 
intersecting roadways that are grade separated referred to as 
east-west arterial and north-south freeway wherein the arte 
rial intersection signal means operate in two phases per 
signal cycle. The interchange arterial roadways consist of 
approach lanes 10, approach signal means 12, approach thru 
lanes 14, approach thru signal means 16, departure thru 
lanes 28, departure thru signal means 30, and departure lanes 
32. The interchange arterial tumways consist of merged turn 
bypass lanes 18, opposed turn center lanes 24, and opposed 
turn center signal means 26. The interchange ramp roadways 
consist of freeway entrance ramp lanes 40, freeway exit 
ramp lanes 42, freeway ramp opposed turn lanes 44, freeway 
ramp opposed turn signal means 46, and freeway ramp 
merged turn lanes 48. The interchange freeway consists of 
freeway lanes 38 and the grade separation is accomplished 
with a bridge structure 50 over or under the freeway lanes. 

OperationiFIG. 6 
During signal phase (1)1 of a repeating two-phase signal 

cycle, the following traf?c operations can occur for the 
diamond type interchange embodiment: 

1) thru traf?c on east-west arterial approach lanes 10 
receive a green indication from signal means 12 and proceed 
onto east-west arterial approach thru lanes 14; 

2) thru traf?c on east-west arterial approach thru lanes 14 
receive a green indication from signal means 16 and proceed 
onto east-west arterial departure thru lanes 28; 

3) thru traf?c on east-west arterial departure thru lanes 
receive a green indication from signal means 30, proceed 
onto east-west arterial departure lanes 32, then exit the 
intersection; 

4) opposed turn traffic on east-west arterial left center 
lanes 24 receive a red indication from signal means 26 and 
are stopped; 

5) thru traf?c on north-south freeway lanes 38 travel 
freely through the interchange by use of a bridge 50 over or 
under east-west arterial; 

6) opposed turn traf?c on north-south freeway lanes 38 
exit onto freeway exit ramp lanes 42, approach the inter 
section, and proceed onto freeway ramp opposed turn lanes 
44; 

7) opposed turn traf?c on north-south freeway ramp 
opposed turn lanes 44 receive a green indication from signal 
means 46 and proceed onto freeway ramp opposed turn 
bypass lanes 20; 

8) opposed turn traf?c on north-south freeway ramp 
opposed turn bypass lanes 20 receive a red indication from 
signal means 22 and are stopped; 

9) merged turn traf?c on east-west arterial turn onto 
east-west arterial merged turn bypass lanes 18 and proceed 
onto freeway entrance ramp lanes 40; 

10) traf?c on freeway entrance ramp lanes 40 merge onto 
freeway lanes 38; 
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ll) merged turn traf?c on north-south freeway exit ramp 

lanes 42 travel onto freeway ramp merged turn lanes 48 and 
merge onto east-west arterial departure thru lanes 28; 

During signal phase (1)2, the following traf?c operations 
can occur for the diamond type interchange embodiment: 

1) thru traffic on east-west arterial approach lanes 10 
receive a red indication from signal means 12 and are 
stopped; 

2) thru traf?c on east-west arterial approach thru lanes 14 
receive a red indication from signal means 16 and are 
stopped; 

3) thru traf?c on east-west arterial departure thru lanes 
receive a red indication from signal means 30 are stopped; 

4) opposed turn traffic on east-west arterial left center 
lanes 24 receive a green indication from signal means 26 and 
proceed to merge onto freeway entrance ramp lanes 40; 

5) thru traffic on north-south freeway lanes 38 travel 
freely through the interchange by use of a bridge 50 over or 
under east-west arterial; 

6) opposed turn traffic on north-south freeway lanes 38 
exit onto freeway exit ramp lanes 42, approach the inter 
section, and proceed onto freeway ramp opposed turn lanes 
44; 

7) opposed turn traf?c on north-south freeway ramp 
opposed turn lanes 44 receive a red indication from signal 
means 46 and are stopped; 

8) opposed turn traf?c on north-south freeway ramp 
opposed turn bypass lanes 20 receive a green indication 
from signal means 22, proceed onto east-west arterial depar 
ture lanes 32, then exit the intersection; 

9) merged turn traffic on east-west arterial turn onto 
east-west arterial merged turn bypass lanes 18 and proceed 
onto freeway entrance ramp lanes 40; 

10) traf?c on freeway entrance ramp lanes 40 merge onto 
freeway lanes 38; 

ll) merged turn traf?c on north-south freeway exit ramp 
lanes 42 travel onto freeway ramp merged turn lanes 48 and 
merge onto east-west arterial departure thru lanes 28. 

DETAILED DESCRIPTIONiFIG. 
7iADDITIONAL EMBODIMENTiPARALLEL 
FLOW PARTIAL CLOVERLEAF LOOP ON 

INTERCHANGE 

Another embodiment of the parallel ?ow vehicle turn 
system as illustrated in the line diagram in FIG. 7 provides 
for a partial cloverleaf type interchange with loop ramp 
merging onto the freeway. Depicted in FIG. 7 is an inter 
change showing an east-west arterial and north-south free 
way wherein the arterial intersection signal means operate in 
two phases per signal cycle. The interchange arterial road 
ways consist of approach lanes 10, approach thru lanes 14, 
approach thru signal means 16, and departure lanes 32. The 
interchange ramp roadways consist of freeway entrance 
ramp lanes 40, freeway exit ramp lanes 42, freeway ramp 
opposed turn lanes 44, freeway ramp opposed turn signal 
means 46, and freeway ramp merged turn lanes 48. The 
interchange freeway consists of freeway lanes 38 and the 
grade separation is accomplished with a bridge structure 50 
over or under the freeway lanes. 

OperationiFIG. 7 
During signal phase (1)1 of a repeating two-phase signal 

cycle, the following traf?c operations can occur for the 
partial cloverleaf loop-on interchange embodiment: 










