
June 12, 1934. 

S 
2 

J. F. WOOLLEY, J.R., ET AL 
TROLLEY SWITCH 

Filed Jan. 30, 1932 

1,962,545 

S 

Attorney 

  

  

  

  

  

  

    

  
  

  



5 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

Patented June 12, 1934 1962,545 

UNITED STATES PATENT OFFICE 
1962,545 

TROLLEY SWITCH 
Jed F. Woolley, Jr., and Lawrence J. Long, 

Salt Lake City, Utah 
Application January 30, 

5 Claims. 

Our invention relates to overhead trolley con 
struction and is particularly adapted for turnout 
points in a system intended particularly for trolley 
bus operation. 
The object of Our invention is to provide an 

overhead construction in which the operation of 
overhead trolley frogs or Switches is under con 
trol of the bus operator. 
Another object of our invention is to provide a 

contactor of improved design for controlling the 
operation of the SWitching mechanism. 
Other objects of our invention will be disclosed 

as we further describe Our invention. 
Our invention resides in the new and novel con 

struction, combination and relation of parts and 
circuit connections described in the Specification 
and shown in the drawing accompanying the 
specification. 

Fig. 1 is a view in elevation of one side of the 
contactor referred to above. 

Fig. 2 is a view in elevation of the other side of 
the contactor shown in Fig. i. 

Fig. 3 is a section on the line 3-3 of Fig. 2. 
Fig. 4 is a section on the line 4-4 of Fig. 1. 
Fig. 5 is a section as shown by 5-5 of Fig. 1. 
Fig. 6 is a schematic view showing a pair of 

electrically operated overhead switches or frogs 
together with the contactor shown in FigS. 1 and 2 
and other parts and circuits required. 
Our invention is a modification of our co-pend 

ing application Serial Number 491,099 filed 
October 25th, 1930 with respect principally to the 
contactors for controlling the operation of the 
Switch. 
In our present invention we have eliminated one 

section insulator shown in our previous case and 
have substituted a combined contactor and in Sula 
tor and So arranged the contactOrS and in Sula 
tors that it is possible for the current collector to 
pass across the contactor with “power On' the 
vehicle without causing Severe arcing as the cur 
rent collector passes from the first contactor onto 
the second contactor as Will be later described. 
The electrically operated Switches are not 

shown in full detail as they are the Same as sihoWn 
in our copending application. 

Referring to the contactor, we employ two end 
castings A and A' Spaced apart and insulated from 
each other and secured to the insulating member 
1 by means of the rivets or screws 2. 
The end castings A and A' are provided with 

means to receive the ends of a trolley wire and 
held in position by means of the set Screws 3. 
The insulating member 1 has secured thereto on 

opposite sides thereof and insulated from each 

1932, Serial No. 589,834 
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other contact plates or members B and C. The 
contact plate B, it will be noted by Fig. 2, is pro 
vided with lugs 4 by means of which it is Secured 
to the member 1 by the thru-rivets 5. The mem 
bel 5 is not electrically connected with the men 
bel's A or A'. The plate C on the opposite side of 
the member 1 from the plate B is shown in Fig. 1 
and is provided with lugs 6 and Secured to the 
member 1 by the thru-rivets 7. The lugs 4 and 7 
are staggered. 
The plate C is electrically connected to the 

member A by means of the connecting strip 8. 
The opposite end of the member C from the strip 
8 is provided with a projecting portion 9 in over 
lapped relation to the member A', but is insulated ro 
therefrom as ShOWn in FigS. 1, 4 and 5. 
The left end of the plate C may have a pro 

jecting part overlapping the member A if desired 
the same as shown at the right end and may be in 
direct contact with the member A if desired thus 
eliminating the Space between the plate C and 
member A. ShOWn in Fig. .. 
In Fig. 3 is shown the manner in which a 

grooved current collector such as a trolley wheel 
10 will contact with and electrically connect the 
inWardly projecting plates B and C as it passes 
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acroSS the contactor and when the Wheel reaches 
the portion shown in Section in Figs. 4 and 5 the 
collector 10 will likewise connect the projecting 
portion 9 with the member A' prior to the collec 
tor breaking contact with the plate C as the 
collector moves in the direction. Shown by the 
arrow in Fig. i. 
In the main, the electrical SWitch or frog mech 

anism. S shown Schematically in Fig. 6 comprises 
the switch pans 11 and 12 provided with pivotally 
mounted tongues 3 and 14 connected for unit 
operation by means of the insulated tie-rod 15. 
The Switch S is provided with two operating 

coils, one coil 16, sometimes termed the voltage 
coil and the Other coil 17 termed a current coil. 
They are provided with plungers or cores acting 
upon the tie-rod 15 to shift the tongues 13 and 
14 depending upon whether the bus is to go 
straight through or to take the turnout. 
The contactor above described is shown as hav 

ing the terminal. A connected to the positive 
trolley wire 18 and the terminal. A connected to 
the conductor Or contact member 19. The trolley 
Wire 20 is connected to the SWitch pan 11. With the 
insulator 21 interposed between the conductor 
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19 and trolley wire 20. From this it will be seen 
that the conductor 19 is insulated from the trolley 
Wires 18 and 20 and constitutes a contactor. The 
plate C is electrically connected to the trolley lo 
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Wire 18 and the plate B insulated from the trolley 
Wire 18. 
The negative trolley wire 22 is shown connected 

to the SWitch pan 12 and if desired may be 
gl'Ounded as at G. 
The voltage coil 16 is connected to the plate B 

by means of the conductor 23 and to the ground 
Ol' negative trolley by means of the conductor 24. 
The current coil 17 is connected to the insulated 
Section or contactor 19 by the conductor 25 and 
to the positive trolley 20 by the conductor 26. 
The Operation of our invention is as follows:- 
A buS is moving in the direction of the arrow 

as indicated in Fig. 6 and as it enters the first 
contactor and moves acroSS the same it will con 
nect the plates B and C thus electrically con 
necting the coil i8 to the positive trolley 18 and 
energizing the coil 16 and automatically set the 
SWitch tongues 13 and 14 for straight-through 
Operation piroviding they are not already in that 
pOSition. This operation will take place regard 
leSS of whether the operator crosses the con 
tactor with his controller in the “On' or “off' 
positions that is with "power on' or “power off'. 
If the operator desires to take the turnout he will 
cross the contactors with “power on' or will 
throw his controller to 'power on' when the cur 
rent collector engages with the insulated Sec 
tion or contactor 19. This will energize the coil 
17 and move the Switch tongues 13 and 4 to the 
turnout position aS shown by the dotted lines in 
Fig. 6. 

If it is not desired to take the turnout, the 
operator must croSS the Second contactor 19 With 
'power off otherwise the Switch tongues will be 
thrown to the turnout position. 

It will be evident that if the operator has his 
controller set for “power on' as the collector 
passes contact member C that with the arrange 
ment shown there will be very little if any arcing 
as the collector leaves contact member C and 
engages with contact member 19 because of the 
overlapping relation of the plate C to the end 
member A' which may be considered as a part of 
contact member. 
While engaging the contactor plates B and C 

the collector will be drawing operating current 
from the trolley Wire 18 but when the collector is 
On the contact member 19 it Will be drawing 
its current from the trolley wire 18' through 
the pan 11, conductor 20, the coil i7, and 
conductors 25 and 26 therefore if there is 
not an Overlapping of the plate Balind member A 
So that there will be a period of simultaneous 
engagement of these two elementS With the cur 
rent collector there will be more or leSS Of a de 
structive arc which will Shortly destroy the parts 
of the contactOrS. 

ihe arcing which may take place as the col 
lector leaves the plate B will be quite Small be 
cause the coil 16 calities Only a very Sinal Current, 
possibly a fraction of an ampere, but if the oper 
ator passes from contactor plate C onto con 
tactor 19 with “power on' he will be drawing 
more or less full load current in operating the 
motorS. 
The voltage coil 16 of the circuit which in 

cludes coil 16 Will have a much higher resistance 
than that of coil 17 or itS circuit and the resist 
ance of the circuit of coil 16 may be controlled by 
means of resistance included in the circuit. The 
resistance of the coil 17 circuit is kept very low. 
The trolley Wires 18-18' and 22 are connected 

to a Source of power and if the System has only 
One SWitch and trolley Wire as for street car op 

1,962,545 
eration the trolley wire is usually made positive 
and the ground is negative. 
There will be modifications to our invention 

which will Suggest themselves to those skilled in 
the art after our disclosure herein therefore we 
Wish to be limited only by our claims, 
We claim:- 
1. A Switch System comprising in combination 

a SWitch pan to guide a current collector on a 
moving vehicle and associated with a trolley wire 
Connected to a Source of power, a movable tongue 
On the Switch to guide the current collector, elec 
trically operated mechanism having two coils 
to operate the tongue to its different positions, a 
pair of longitudinally disposed and spaced con 
tacts normally insulated from each other and to 
be engaged in sequence by the collector, one coil 
having One end connected to the first engaged 
contact and a third contact connected to the trol 
ley Wire and to be connected to the first engaged 
contact by the moving collector and the other 
end of the coil connected to a second trolley Wire 
Which in turn is connected to the other Side of 
the Source of power to energize the coil and posi 
tion the tongue Whenever the said first and third 
contacts are engaged by the collector, the other 
coil connected to the Said Second engaged contact 
and to the first said trolley Wire and arranged to be 
energized when the collector engages the con 
tact With "power-on' the vehicle motors to change 
the position of the tongue from that set by the 
other coil, the third said contact extending be 
yond the adjacent end of the said second en 
gaged contact in Overlapping relation thereto 
Such that the collector will engage both contacts 
simultaneously in passing from the first contact 
Onto the Second contact. 

2. A contactor comprising an elongated men 
ber of insulating material, conducting end mem 
bers Secured to each end of the insulating mem 
ber and means on each conducting member to 
receive and other means to Secure a conductor 
thereto, a pair of Spaced contact members insu 
lated from each other and positioned between 
the end members On opposite sides of the insu 
lating member and arranged to be electrically con 
nected by the grooved. Surface on a current col 
lector on a moving vehicle throughout the length 
of one contact member, one contact member insu 
lated from the end members, the other contact 
member permanently connected electrically to one 
Of the end members and insulated from the other 
end member and projecting means on the last Said 
contact member overlapping the last said end 
member, the said projecting means and the adja 
cent end member to be electrically connected by 
the moving current collector. 

3. A contactOr comprising a pair of parallel 
and longitudinally disposed and Spaced contact 
members to be electrically connected by a mov 
ing current collectOi engaging the contact mem 
bei'S, Conducting end members spaced apart and 
insulated from each other, means on each end 
member to receive a trolley Wire and other means 
to Secure the Wire in place, one contact member 
insulated from the two end members and the 
other contactinenber connected to one end men 
ber and insulated from the other end member 
and both contact members having their lower 
edges projecting toward each other to be re 
ceived by the groove of a current collector, means 
to be engaged by the collector and projecting 
from the last said contact member and over 
lapping the last Said end member and in insul 
lated relation thereto, the said projecting means 
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and adjacent end member to be simultaneously 
engaged and electrically connected by the mov 
ing current collector and the said contact mem 
bers electrically connected by the moving cur 
rent collector throughout the length of One of 
the contact members and insulating means se 
cured to the Said parts to hold them in a prede 
termined fixed relation. 

4. A contactor comprising a pair of parallel 
and longitudinally disposed and Spaced contact 
members to be electrically connected by a mov 
ing Current collector engaging the contact men 
bers, conducting end memberS Spaced apart and 
insulated from each other, means on each end 
member to receive a trolley Wire and other means 
to Secure the Wire in place, one contact member 
insulated from the two end members and the 
other contact member connected to one end inen 
be and insulated from the other end member, a 
connecting member to electrically connect either 
end of the last said contact member to the ad 
jacent end member at will, the last said end mem 
ber and the adjacent end portion of the last 
said contact member being arranged in spaced 

; overlapping relation to each other to be engaged 
and electrically connected by the moving cur 
rent collector and the contact members to be en 
gaged and electrically connected throughout the 
length of one contact member by the moving cur 
rent collector and insulating means secured to 
the said end members and the adjacent ends of 
the contact members to secure the parts in a pre 
determined and fixed relation. 

5. A trolley SWitch comprising in combination a 
contactor provided with a pair of spaced conduct 

3. 
ing end members secured to elongated insulat 
ing means and One end member having means 
to receive and means to secure a trolley Wire there 
to, a pair of laterally Spaced contact members 
insulated from each other and extending between 
the Said end members and arranged to be elec 
trically connected by a moving current collector 
throughout the contact length of One contact 
member, one contact member having one end 
electrically connected to the approach end mem 
ber and the other end overlapping the leaving end 
member but insulated therefrom except when 
connected by a current collector and the other 
contact member insulated from both end mem 
bers, a third contact member having one end Se 
cured to the leaving end member and in longi 
tudinal alignment thereWith, a pair of spaced 
SWitch pans insulated from each other to guide 
moving collectors at a turnout point, means to se 
cure trolley Wires thereto, a movable tongue On 
each Switch to guide the current collectors, elec 
trically operated mechanism associated with the 
pans and having tWO coils to Operate the tongues 
to different positions, one coil having one end 
connected to One of the first Said contact men 
bers and the other end connected to one trolley 
wire to be energized when a current collector 
engages the first two contact members and the 
other coil having one end connected to the third 
contact member and to one of the trolley Wires 
and to be energized only When a current Collector 
engages the third contact member With “power 
On'. 

JED F. WOOLLEY, JR. 
LAWRENCE. J. LONG. 
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