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3,163,125 
SEMAPHORE FOR ELEQTRIC TOY TRANS 

Howard E. .lenks, 3338 N. 62nd Drive, Phoenix, Ariz. 
Filed June 2%, 1960, Ser. No. 37,212 

3 Ciaims. (Cl. 104-449) 

This invention relates to semaphores for electric trains 
and is particularly adaptable for use in connection with 
toy trains. 

Heretofore in semaphores of this character there have 
been primarily two signals, one green for the go signal 
and one red for the stop signal. In such construction 
it has been found that there is no provision for slowing 
down of the train in the electrical system. Other detri 
mental effects of semaphores of this character have been 
in the liability of mistake in the light signals in operation 
of the train. 

It is the principal object of the present invention to 
provide semaphores of this character having an inter 
mediate or warning position indicated by a yellow light 
whereby the train’s speed is reduced by the electrical 
system as it approaches a semaphore with a light in the 
yellow position to approximately one-half of its original 
speed before the signal turns to red and the train is 
stopped. 

Other objects of the present invention are to provide 
a semaphore mounted upon a platform adjacent a track 
section having brackets extending below the platform 
upon which an arm is pivotally mounted whereby one 
end of a push rod of the semaphore is connected to one 
end of the arm and the other end of the arm is linked 
to an arm on a shaft rotated by a gear of a gear reduc~ 
tion unit operable by an electric motor; to provide a 
limit switch in the form of a plate or disk on said shaft 
upon a frame section below the platform having an open 
or insulated space thereon; to provide contact points or 
?ngers for contacting said plate; to provide means for 
operating the electric motor; to provide means between 
the motor and the disk plate for energizing the latter; 
to provide an electrical system for operation of the sema~ 
phores whereby operation of a semaphore motor con— 
trol affects the next two semaphores behind, thus op 
erating three semaphore motor control units simultane 
ously, and to provide a device of this character simple 
and economical to manufacture. 
In accomplishing these and other objects of the inven 

tion I have provided improved details of structure the 
preferred forms of which are shown in the accompany 
ing drawings wherein 
FIG. 1 is a side view partly in cross section illustrating 

the semaphore with the signal on the'yellow light. 
FIG. 2 is the view similar to FIG. 1 with the signal 

on the red light. The position of the arm when on the 
green light is shown in dotted lines. 
FIG. 3 is a cross sectional view particularly illustrating 

the hookup of the semaphore rod and linkage to the gear 
reduction mechanism and the auxiliary switch. 

FIG. 4 is a disassembled perspective view of the sema 
phore above the platform. 

FIG. 5 is a partly cross sectional view particularly 
illustrating the auxiliary switch taken on a line 5-—5 
FIG. 2. 
FIG. 6 is a transverse cross sectional View particularly 

illustrating the contact ?ngers with the disk or limit switch 
and the gear reduction mechanism taken on a line 6-6 
FIG. 1. 

FIG. 7 is a cross sectional View through the gear re 
duction mechanism taken on a line 7-—7, FIG. 3. 
FIG. 8 is a schematic view illustrating the electrical 

circuits in the semaphore control system. 
Referring more in detail to the drawings: 
1 designates a semaphore embodying the features of 
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2 
my invention mounted on a platform 2. There are a 
plurality of semaphores included in my system but only 
one Will be described as each one is identical to the other. 
The semaphore includes a housing 3 that is suitably 

secured upon the platform 2 and mounted on said hous 
ing is a tubular member 4 through which a push rod 5 
extends. Mounted upon the upper end of the tubular 
member 4 by a set screw or the like 6 is a block 7 which 
has an opening 8 through which the tubing extends as 
illustrated in FIGS. 3 and 4. The block has transverse 
openings, 9 and 9’. Pivotally mounted in the opening 9 
by a shouldered set screw 10 is the semaphore arm 11 
which pivots upon the screw and the arm has a blade 
portion 12 having openings 13, 14 and 15 in which are 
mounted transparent red, yellow and green lenses respec 
tively. Mounted in the opening 9' is a housing 16 for a 
light bulb 17 to which are attached electrical wires 18 
which extend downwardly along the tube 4 and pass 
through an opening 19 in the top of the housing 3 and 
extend below the platform 2 to a source of electrical 
supply (not shown). A ladder 26 of the semaphore is 
mounted on the platform in a suitable manner and the 
upper end has spaced pins 21 engaging in spaced openings 
in the block 7 to mount the upper end thereon and the 
lower end has extensions 21’ engaging in openings in 
the platform 2 as is best illustrated in FIG. 4. The rod 
5 has its upper end bent transversely as indicated at 22 
(FIGS. 3 and 4) which extends outwardly through a 
slot 23 in the upper end of the tubing 4 and the end 22 
engages in an opening 24 at substantially the juncture of 
the arm 11 and blade portion 12 of the semaphore signal. 
Depending from the platform 2 slightly to one side of the 
housing 3 is an arm 25 on the lower end of which is 
pivotally connected by a bolt 26 a lever arm 27 having 
openings 28 and 29 in each end thereof. The lower end 
of the rod 5 extending downwardly from the semaphore 
below the platform has its end turned transversely and 
engages in the opening 28 thus connecting the lever arm 
27 with the semaphore arm 11. 
Also mounted below and depending from the plat 

form 2 are brackets 30 upon which is mounted a frame 
structure 31 having an extension 32 upon whhich is 
mounted electric motor 33. Mounted upon the frame 
work structure 31 is a gear reduction unit or mechanism 
34 having connections with a gear 35 mounted upon the 
motor shaft 36. Rotatably mounted on the frame struc 
ture 31 and in driving engagement with gear reduction 
unit 34 through gear 37 is a shaft 38 and rigidly mounted 
thereon is an electrically conductive limit switch disk 39. 
Rigidly secured to the outer end of the shaft 38 is an arm 
d9 mounted for rotation with said shaft and limit switch 
disk 39. A link 41 connects one end of the arm 4% with 
one end of lever arm 27 the link engaging in the open 
ing 29 in the end thereof. The other end of the arm 40 
is connected by a link 41’ to an auxiliary switch arm 42 
to regulate the electric current to the tracks for a pur 
pose later described. The switch arm 42 is mounted upon 
a bracket 43 which in turn is secured by bolt 44 to a por 
tion 45 of the depending bracket and framework struc 
ture below the platform. 
Also mounted upon the portion 45 of the framework 

structure and extending upwardly therefrom are contact 
?ngers 46, 47 and 48 having their upper ends adapted to 
contact the limit switch disk 39. The ?ngers 46, 47 and 
4.8 are connected by conductors 49, 5t) and 51 of an 
electrical system as is shown in FIG. 8 which will later 
be described. The limit switch disk 39 is connected by 
conductor 52 to the motor as illustrated in FIG. 1 and 
the disk has a dead or insulated space 53 which is in the 
form of a strip extending around the shaft 38 to one side 
edge of the disk for a purpose later described. 
Mounted on the platform at one side of the semaphore 
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housing 3 are spaced tracks or rails consisting of an 
interrupted track 54 and a continuous “live” track or rail 
55 a-nd'by reference to FIG. 8 it will be noted that S1, 
S2 and S3 on the diagrammatic view indicate three differ 
ent semaphores and R1, R2. and R3 represent relays for 
operation of motor control units 56, 57 and 58 for the 
semaphores as now to be described, 
The electrical circuit for the semaphores and controls 

thereof is particularly illustrated in FIG. 8. Referring 
to semaphore S1 the operation begins when the loco 
motive (not shown) passes over a normally open or in 
sulated section 6% of track 54 in the direction indicated 
by the arrow noted 6%’, the section 6% preferably having 
a length of approximately the length of tender truck of 
the train. The insulated track section 60 is connected 
by a conductor 61 to relay R1. The conductor 61 leads 
to one side of a winding 62 of the relay R1 and a con 
ductor 64 connects the other side of the winding 462 with 
one side of a power source 82 discussed more fully herein 
after. The other side of the power source 32 is con— 
nected to the track 55 with a conductor 82'. The loco 
motive in such electric trains usually has certain wheels 
contacting the two tracks to complete the circuit to the 
propelling motor in said locomotive or train (not shown). 
As said certain wheels of the locomotive contact ‘track 
section 66 the circuit between said track section 6i) and 
the track or live rail 55 is completed through the loco 
motive propelling motor as indicated by dotted lines 65. 
The winding 62 receives current from the track section 
60, the circuit through the winding 62 being completed by 
the conductor 64 back to the power source 82. The 
winding 62 is thus energized and activates the relay R1 
to close three switches 66, 67 and 68. One side of each 
of the switches 66, 67 and 68 in the relay Kit is respec 
tively connected to conductors 69, 7t) and 71. The other 
side of each of the switches 66, 67 and 68 in the relay R1 
is respectively connected to conductors 72, 73 and 74. 
The conductor 71 is connected to a DC. power source 
75 at the negative side 76 thereof. The conductor 51 is 
connected to the positive side 77 of the power source 75. 
As'noted above the conductor 51 is connected to the 
?nger 4-8 which, through the limit switch disk 39, is 
connectible to one side of the motor 33 of the motor 
control unit 56. The conductor 74 is connected to the 
other-side of the motor 33 of the motor control unit 56. 
‘The conductor 70 is connected to the positive side of a 
'D.C. power source (not shown), the negative side of 
which is connected to the ?nger 47 of a next preceding 
control unit (not shown) in the manner of the conductors 
90 and 94 described hereafter in connection with the relay 
R2. The conductor 69 is connected to the positive side 
of a DC. power source 9n, the negative side of which is 
connected to the ?nger 46 of a second preceding control 
unit (not shown) in the manner of the conductors 101 
and 103 described hereafter in connection with the relay 
R3. 
Upon closing of switch 68, current ?ows through con 

ductors 71 and 74 to the motor 33 of controLunit 56 to 
effect rotation of the limit switch disk 39. As the motor 
operates, the gear 35 thereon will rotate the gear reduc 
tionmechanism 34, which in turn rotates gear 37 on 
shaft 38 and limit switch disk 3% thereon in a clockwise 
direction until contact ?nger 48 contacts the insulated 
space 53 on the limit switch disk thus breaking the ?ow of 
current to the 'motor and stopping the same as illustrated 
in FIG. 2. At the same time signal arm 11 has been 

' moved upwardly into red or stopping position also shown 
in FIG. 2 due to the link connection of arm 40 on shaft 
38 through link 41, arm 27 and push rod 5. By this 
‘time the wheels of the train making the circuit have passed 
over or beyond the rail section 60 thus breaking the 
circuit to relay R1 and allowing a spring 78 biasing the 
relay to circuit interrupting position to effect movement 
of the switch arms from their contact points thus opening 
the switches 66, 67 and 68 of relay R1. 
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4 
While the signal arm 11 is being moved, the other side 

of arm 4%} will operate the auxiliary switch arm 42 
through link 41’ for a purpose now described. As illus 
trated in FIG. 8 a conductor 5% leads from the switch 
arm 42 to a section 81 of the track 543 beyond or down 
track relative to the rail section 6%. A branching con 
ductor 83' connects said conductor 86 with one side of a 
source of electrical supply 82. Conductor 82’ leads 
from the other side of source 82 to rail 55 ‘to provide a 
closed circuit completed throufh the train for operation 
thereof when said train passes over rails or track 54 and 
55. A conductor 83 leads from a separated rail section 
84 in front of or up track from section 60 to a contact 
point $5 on the bracket 43 and another conductor 86 
leads from said rail section 84 to one side of suitable 
resistor 87 such as an 8 ohm 5 watt resistor when using 
a 12 volt source 82 and continues from the other side of 
said resistor 87 to a second contact point 88 on the bracket 
43. The contact points 85 and 38 are arranged in an 
are adapted to be engaged by the switch arm 42- at certain 
intervals as the switch arm moves up and down due to its 
link connection 41’ with arm 40. Contact of arm 42 
with point 85 will allow full current to flow through 
conductor 80 to conductor 83 and rail section 84 ener 
gizing the same, and contact of switch arm 42 with point 
$8 will supply reduced current to rail section 84 through 
conductor 86 and resistor 87 for a purpose later described. 
When the signal Sll is operated into a red or stop position 
as previously described, arm as will move the link 41’ 
and thus arm 42 downwardly as shown in FIGS. 2 and 
5, thus disengaging the arm 42 from the contact points 
85 or 88 and breaking the circuit to the conductors 83 and 
86 thereby tic-energizing rail section 84. It will be obvi 
ous that any following train approaching S1 While in red 
position will be stopped until said rail section 84 is ener 
gized as later described. 
As the ?rst mentioned locomotive passes the next sema 

phore S2 the above described action is repeated. Upon 
closing of the switches 66, 67 and 68 of relay R2 the 
semaphore S2 moves into red position. A conductor 96 
leads from the positive side 91 of a source of electrical 
supply 92 to one side of switch 67. A conductor §3 con 
nects from the other side of said switch 67 to conductor 
'74 leading to the motor 33 of control unit 56. A con 
ductor 94 leads from the negative side of the electrical 
supply 5'2 to contact ?nger 47 in the control unit 56 for 
current ?ow through limit switch disk 39 and conductor 
52 to motor 33 thereby reversing the polarity of current 
to said motor and reversing said motor whereby it op 
rates to rotate the limit switch disk 39 of control unit 56 
in an anti-clockwise direction and moves the signal S]. 
to the yellow position as shown in FIG. 1, until contact 
?nger 47 engages the insulated space 53 of the disk 39 
interrupting the current to motor 33 of the control unit 56 
and stopping the signal at said yellow position. The motor 
33 is a DC. motor to enable the direct reversing as above 
described. After the switch arm 42 of control unit 56 
has moved from its non-contact position into contact 
with point 88 the resistor hookup 87 in conductor 86 will 
cause the speed of a following locomotive approaching 
81 to be reduced to half as it moves over the rail section 
84. It is thus apparent that relay R2 will operate the con 
trol unit 56 of S1 to the yellow or intermediate stage due 
to the specific wiring connections or in other words, each 
semaphore unit will operate the next semaphore behind 
to the yellow position. 

Simultaneously as the switches 67 and 68 of relay R2 
close, switch 66 of relay R2 will close and allow a circuit 
to be completed from the positive side 95 of a source of 
supply 96 through a conductor W to switch 66 and to a 
conductor 98. The conductor 98 leads from the other 
side of said switch 66 to a semaphore (not shown) up 
track from semaphore S1 and a conductor 99 leads from 
the negative side 160 of the source of supply 96 to said 
up track semaphore in the manner of conductors 193 and 
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102 described hereafter in connection with relay R3 for 
a purpose now becoming apparent. 
As the locomotive continues to semaphore S3 the pri 

mary operation is repeated. Closing of the switch 68 in 
relay R3 will move S3 into red position and closing of 
switch 67 in relay R3 will close the circuit to motor 33 
of control unit 57 of S2 moving the same into ~yellow 
position and at the same time reducing the speed of any 
following train on rail section 84' between semaphore S1 
and S2 by half through auxiliary switch 42 and resistor 
of unit 57. Closing of switch 66 of R3 will permit cur 
rent ?ow through a conductor 101 leading from the posi 
tive side of a source of supply 96’ to one side of said 
switch and a conductor 102 leading from the other side 
of the switch 66 to conductor 74 of control unit 56 and 
to motor 33 of said control unit 56. A conductor 103 
leads from the negative side of the source of supply 96' to 
contact ?nger 46 of S1 to complete the circuit through 
limit switch disk 39 and conductor 52 to the motor 33 of 
the unit 56 operating the same to move semaphore S1 
into green position, as shown in dotted lines 104, FIG. 2. 
As ?nger 46 of unit 56 contacts the insulated space 53 on 
disk 39 the current is interrupted thus stopping the motor 
33 of unit 56 and holding the semaphore S1 in the green 
position. The rotation of the motor 33 in the latter case 
has been in the same direction as previously when S1 was 
moved from red into yellow position since the polarity 
of current is the same. = When S1 reaches the green posi 
tion, the auxiliary switch arm 42 has engaged contact 
point 85 allowing the full power to ?ow through con 
ductor 83 to rail section 84 and restoring the full speed 
power to any train approaching S1. l/Vith this arrange 
ment, any semaphore unit will thus operate the second 
semaphore behind into a green position as S3 moves S1 
to the green position. 

It will be obvious from the foregoing that the operation 
of any semaphore motor control unit actuates the next two 
semaphores behind it, operating the three motor controls 
thereof simultaneously. In other words, if a locomotive 
passes the rail section 60 of semaphore 3, S3 will move 
to red, S2 will move to yellow and S1 to green and at the 
same time breaking, reducing or restoring the power to 
their respective rail sections. Each circuit is independent 
from the rest but each can come from a single common 
power source if desired. The power sources have been 
illustrated as separate units for convenience. 

It is to be understood that while I have illustrated and 
described one form of my invention, it is not to be limit 
ed to the speci?c form or arrangement of parts herein 
described and shown except insofar as such limitations 
are included in the claims. 
What I claim and desire to secure by Letters Patent is: 
1. Control apparatus for model railroads of the type 

receiving motive power through electrically energized 
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track sections comprising: a mounting structure, a sema 
phore -pivotally mounted on said structure, a reversible 
motor associated with said structure, a shaft operably 
connected to said motor for rotation in opposite directions 
in response to the reversed rotation thereof, a limit switch 
member on said shaft and rotatable in opposite directions 
therewith, said limit switch member having an electrical 
ly conductive portion and an electrically insulating por 
tion thereof, said motor being electrically connected in 
series through said limit switch member conductive por 
tion, a plurality of electrically conductive ?ngers ?xed 
with respect to said structure andslidably bearing against 
said limit switch member for selectively directing electri 
cal power through said conductive portion to said motor, 
said ?ngers respectively being electrically insulated from 7 
said motor when contacting said limit switch member 
on said insulating portion, electrical power sources of op 
posite polarity selectively connected to said motor re 
spectively through said ?ngers for selectively reversing 
the rotation of said motor during selective completion 
of circuits through said ?ngers, means operably connected 
between said limit switch member and said semaphore for 
pivoting said semaphore into various signalling positions 
in response .to position changes of said limit switch mem 
her, and an auxiliary switch operably connected to said 
limit switch member and electrically connected to a se 
lected track section for altering the electrical power di 
rected to said selected track section simultaneously with 
the pivoting of said semaphore to a changed position. 

2. Apparatus as set forth in claim 1 including a plural 
ity of relays operably associated with respective succeed 
ing track sections for sequential actuation when said last 
named sections are sequentially occupied, said relays each 
having a normally open switch respectively electrically 
connected to said ?ngers for permitting sequential current 
?ow thereto upon the sequential actuation of said relays. 

3. Apparatus as set forth in claim 1 including a resistor 
connected in series with at least one of said ?ngers for re 
ducing electrical power to the respective track section. 
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