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1 
This invention comprises novel and useful’ 

improvements‘in an-eleotric signaling system'for 
toy railways; and more speci?cally pertains to a 
novel system of signal lights for grade crossings, 
and the like,.for toy railways, together with im- 
provedicircuit means and circuit control means 
for selectively operating the lights by the ap 
proach of a‘ train to a' ?rst switch and the de 
partureof the train from'the other switch. 
The’ principal object of this invention is to 

provide an improved electrical signaling system 
which will automatically control a single signal 
lighter‘ apair oil-signal lights to indicate the ap 
proach'of a train or the departure of the train 
fromrithe vicinity of the signal lights. 
Afurther object of the invention is to provide 

an‘zelectric signaling system which-shall be of 
general application not only’ to toy railways but 
for' electrical signaling for railways in general; 
and for‘ electric signaling in A general. 
Yet another important object of the invention 

is to provide anelectric signaling. system specifi-* 
cally ‘adapted for use with toy railways which 
shall :havean exceedingly simple, yet dependable 
and durable construction as to its moving parts. 

Al‘stilli- further objeot'of the invention is to 
provide'an electrical signalingsystem which shall 
enable a signal'light to be operated automatically 
upon the approachof' the train; and the light 
darléened- upon the departure of a train there- 7 
from. 
yet another object of the'invention is to'pros' 

vide an electrical signaling system in conformity 
withthe preceding object wherein a pair of lights 
are alternately operated automatically in re= 
sponse to movement of atrain; a ?rst lightibeing 
illuminated upon the approach of a train» and 
darkened upon its departure, while the; second 
light‘is operated in the reverse order. 
A still further object of the invention is to pro; 

vide an improved switch especially adapted for 
use inlelectrical?signalingsystem-s in conformity 
withtthe ‘ preceding objects; in which- the1 switch 
maybe automatically operated in-a rotative step 
by-step movementv by passage, of a train, and 
will‘abeyieldingly' urged to the completes'witcli 
closing: position-in response to‘ actuation by the 
passage" of ' a ' train. 

These; .together'with various ancillary features 
andobj‘ects of» the invention; which will later be; 
conl'eappareiitas‘ the-"following description pro 
coeds»; are’ attained “by the present invention, a 
preferred‘ embodiment of‘ which has been illus 
trated, by way of example only, in the accoin 
paiiyiiig drawings; wherein: ' 
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2 
Figure 1 is av top plan‘ view of a‘ portionrof a‘ 

railway track for trains, arid showing the nian; 
ner in which'th'e novel signaling system‘may be" 
associated with a crossing of the railwaytr'a'ckz 
Figure 2 is" a topIplan view, the cover being 

broken away to show the internal parts‘ of‘? an 
switch element forming a part of the invention; 
Figure 3 is a view similar to Figure Z-but show= 

ing’ a second of the pair 'of switches forming a 
part of the invention; 

Figure tiris an end elevational view ‘of the switch 
members of Figures 2 and 35 the same showing the 
actuating member for the switches; 
Figures 5 and 6 are, respectively,verticalcen= 

tral longitudinal sectional views taken substan 
tially upon'the planes indicated by the’ section 
lines 5—-£i' and BL-?- of‘ Figures 2 and 3 respec= 
tively; 

Figures 7-9 are vertical transverse sectional‘ 
views taken substantially upon-the planes'indi 
cated by‘the section-lines T-"I; 8"—-8‘and 9-4 ‘of 
Figure 3, v‘respectively; 
Figure 10 is a side elevational view' of a re 

tary switch member forminga part of the switch. 
unit: of Figure 25/ 

Figures 11 and 12 are vertical transverse see: 
ticnal views taken substantially upon the‘pla'ne‘s 
indicated ‘by, the’v section lines I l--l I’ and I2i'-"-'l 2” 
of' Figure 1(4)‘, respectively; 
Figures Il3-l_6 are successive" diagrammatic 

views illustrating the relative positions‘ of the 
switches for operating the circuit means of the‘ 
signalingsystem during successive ’ _ l, v phasesof the 

operation thereof ;' andv I 
Figure 17 is a perspective» View of'a stop or 

locking, means forming a part of the rotary 
switches of this invention. » 
Reference is now‘made more speci?cally to the 

accompanying, drawingswhich serve to illustrate 
one'nianiier in which the principles of» this" in 
veritio'n n'iay’v be advantageously and‘easily' ap 
plied, the drawings illustrating the use ‘of the 
invention for operating grade crossin‘gor other 
signal lights of a railway: 
Referring (more particularly to Figure 1, it will‘ 

be seen that there is disclosed at III' a portion of 
a railway, which may be either a toyrailway‘for‘ 
which this invention is ideally adapted, or may 
actuallyrlconstitute a commercialv railway, if * as; 
sired, thesame being provided with a- grade ci'oss'-' 
ing or thelike indicated at I2: A portion vof the 
locomotive of a railway train, indicated-at‘ M; V 
is provided upon one side with a“ switch actuate 
ing velement I6 in the form of a laterally extend=' 
ing'iddi ?ngénor the like which, as the ‘train 
passes'one of the switch stations, is intended 
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to energize a switch element 18. A second switch 
element 26 is provided, these elements being dis 
posed on opposite sides of the grade crossing l2 
at a suitable distance therefrom to effect the de 
sired result, as set forth hereinafter. While the 
element I8 is actuated by the ?nger IS on one 
side of the locomotive l4, it is preferred to op 
erate the other element 28 by a ?nger disposed 
on the opposite side of the train, this second ?n 
ger being positioned either upon the locomotive 
or upon the rear car or one of the other cars of 
the train, as desired. It will be readily appre 
ciated that the principles of this invention are 
not limited to the actual arrangement and posi 
tioning of the switches as shown, since, obviously, 
the switches could be successively operated in 
various ways. It is, however, essential for the pur 
poses of this invention that the switches shall 
be so placed that they will be capable of being 
successively operated by the passage of the train 
by the switch so that as the train approaches the 
crossing and passes the ?rst switch, the latter 
will be actuated, while after the train has com 
pleted its passage of the crossing, the passage of 
the train past the second switch will in turn ac 
tuate the latter. 
The two switches are intended to control and 

operate in a novel manner, as set forth herein 
after, two sets of electric signal lights, these two 
sets being indicated at 22 and 24 and disposed 
on opposite sides of the grade crossing. If de 
sired, but one such set of lights could be pro 
vided, the principle of operation of the lights 
being the same. 
Each of the pairs of lights 22 and 24 includes 

a ‘.‘go” light 28 and a "stop” light 26. These two 
lights are intended to be operated in alternation, 
it being contemplated that at all times one of 
the lights will be illuminated. When the train 
is not in proximity to the crossing, it is under 
stood that the f‘go” light will be illuminated, 
while during the period of time when the train 
is in close proximity to and passing through the 
grade crossing, the “go” light will be darkened 
and the “stop” light will be illuminated as set 
forth hereinafter. ' 

It is obvious that various types of switches and 
circuit arrangements could be provided to effect 
the desired results. One very'satisfactory ar 
rangement has been illustrated in the accom 
panying drawings, making use of a pair of switch 
elements I8 and 20. 1 

The two switches l8 and 20 are generally simi 
lar in their over-all construction, each consist 
ing of a rotatable switch body having switch 

~ blades, together with stationary sets of contacts 
adapted to be contactedby the blades. 
Referring now more particularly to Figures 3 

and 6, it will be seen that the switch assembly 
I8 includes a suitable dielectric casing or switch 
box 38 having a removable closure 32 therefor. 
Rotatably journaled in this switch box, in a pair 
of walls of the same and extending beyond one 
of the walls, is a horizontally disposed shaft 34 
which, upon its exposed end is provided with a 
switch actuating member 36 which may conven 
iently comprise a cruciform-shaped body having 
radially extending actuating arms 38. As illus 
trated, four such arms are provided, although 
the principles of this invention will admit of the 
use ofany desired number of arms, it being, of 
course, necessary that the internal construction 
of the switch be changed to conform to the num 
ber of arms employed. In any event, the actu 
ator member 36 :is disposed in the path of travel 
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of the ?nger IE on the locomotive, or the other 
actuating ?nger wherever positioned upon the 
train so that as the ?nger passes by the switch 
station, the ?nger will engage one of the arms 
38 and impart a partial rotation to the switch 
actuating member and shaft. Successive pas 
sages of trains by the switch will cause a step 
by-step rotation of the switch shaft and a series 
of successive operations of‘ the switch as set forth 
hereinafter. ‘ 

In the present invention, this step-by-step or 
partial rotation of the switch body is utilized to 
successively close sets of contacts within the 
switch box to control the various circuits form 
ing a part of this invention. 
In order to insure that the rotatable switch 

member will be always actuated into circuit clos 
ing position upon each actuating impulse of the 
?nger I6 against the arm 38, a resilient stop or 
locking means is provided. This means prefer 
ably consists of a stationary cam body 46 secured 
to the interior of the switch box and concentric 
with the shaft 34, this cam body having a plu 
rality of cam lobes or axial projections 42 to 
gether with cam recesses 44 therebetween. When 
the switch is designed to have four switch opera 
tions for each revolution of the switch shaft, the 
actuating member 36 will have four radial arms 
38,‘ while the cam member 46 will have four 
lobes and four recesses. A locking dog, which, 
as shown in Figure 17, may conveniently com 
prise an annular or drum-like body 46, is pro 
vided with an axial bore 48 slidably received upon l 
the shaft 34 and having a keyway 5lladapted 

*' to slidably engage a pin 52 carried by the shaft ‘ 
whereby the body 46 has free axial sliding move 
ment upon the shaft but is non-rotatably keyed 
thereon for rotation therewith. At its end fac-' 
ing the cam member 40, the locking member 46 
has a pair of diametrically disposed axially ex 
tending locking lugs 54 which are adapted to 
rotate over the surface of the cam member 48, ' 
riding over the cam lobes 42 thereof and descend 
ing into the cam recesses 44 between the lobes. - 
A spring member 56 abuts one end of the lock- ' 
ing body 46 and yieldingly urges the latter into 
engagement with the locking cam 46. The en 
gagement of the lugs 54 with the lobes and re 
cesses, under the bias of the spring,‘ will tend‘ 
to resiliently maintain the lugs within the re 
cesses and thus will rotationally lock or yield 
ingly position the shaft 34 in each of the switch 
closing positions of the shaft. ‘ 

It will thus be apparent that even if the meme ‘ 
ber 36 is not actuated through a fully ninety de- ' 
grees‘ of rotation, the switch will automatically ‘ 
be yieldingly urged to the switch closing posi- " 
tion when the lugs 54 pass over the crests of “the ' 
cam lobes 42. ‘ 

As so far described, the switch members l8 and 
28 are of identical construction. However, modi- ‘ ‘ 
?ed rotary switch bodies are mounted upon the 1’ 
shaft 34 to effect the different circuit controlling 
operations of the two switch units. Each of these 
switch bodies consists of a dielectric cylinder or 
drum such as that indicated at 58 for the switch» ' 
l8, and at 66 for the switch 28. .Each of these ' 
drums is fixedly and non-rotatably secured to the 
shaft 34 within the switch box as by a fastening 
pin 62. 

switch body 58 or .60, as shown ‘in Figuresq5 
and 6. 
Intermediate its enqenthe rotatable?switchlji 

The above-mentioned spring 56 which; _ 
abuts the locking body 46 has its other extremity ; ; 
abutted against the adjacent end of the,rotatable_,,, 



55 
body. 563-; is- provided with. an. annular ?angeor 
collar 64, while the rotatable, switch, body =60 of, 
the switch member 20*hasa pair of suchaannular 
?anges or- collars. t6; and, t8, the collars 64.; G6 
and. 68. being of identical, construction whereby. 
the- showing of Figures 11. and, 12. willbe applis 
cabletoeachof them. , 
Since the switch blades‘ mounted, upon. each. 

of-the shoulders 64-, 66, and 6.8.are'identicallthe 
same numbers will be applied to the correspond 
ing blades throughout this description. ‘ As. 
previously mentioned, the rotatable bodies 58. 
and 60, together with their shoulders; are of. a 
dielectric or insulating materiah and‘ a. pair of 
diametricallyv disposed electrically conductive 
sw-itchblades ‘I0 and 12 are ‘embedded‘inparallel 
faces on opposite sides ofeach of; theshoulders, 
these blades being disposed at right angles. to 
each otheri, The embedded blades arepreferably 
?ush withthe annular surfacesof the shoulders; 
aswill. be readily apparent from Figures’ 5, 6, 

The blades 10 and ‘I2 constitute the movable 
contact membersof the switch unit. 
As shown in Figure 3, the stationary switch 

contact members comprise a U-shaped electrical 
terminal‘ ‘I4 having a binding post ‘I6 extending 
through one wallof the: switch box, the legs of 
the U,-shaped terminal yieldingly embracing the 
opposite'sides .of the shoulder 64 for engaging the 
blades ‘I0 and ‘I2 during rotation of the switch 
body 50. 
On the opposite side of. the switch box there 

are provided a pair of contacts ‘I8 and 80 each of 
a resilient nature and provided with binding posts 
82 and 84, respectively. The contacts 18‘ and 80 
embrace the opposite sides of the collar 64 for 
engaging the switch blades 10‘ and 12 thereon. 
The arrangement is such that the contact 14 
will serve to continuously supply current from 
any suitable source such as that indicated by 
the storage battery 86 of Figures 13-16 to which 
ever of the switch blades 10 and 12 are in contact 
with the member 64. The arrangement of the 
blades ‘I0 and 12 at right angles to each other 
will therefore cause the blades to alternately 
establish contact between the member 14 and one 
of the stationary terminals ‘I8 and 80 for each 
ninety degrees of rotation of the shaft and of 
the switch body mounted thereon. Thus, the 
contact ‘I4 will be electrically connected with the 
contact 18 and upon ninety degrees of rotation 
will be connected instead with the contact 00, 
and so on. Thus, for each ninety degree step 
of rotation of the switch body, the source of 
current 86 is alternately connected with the con 
nector or binding post 82 or 84. 
The switch member 20 is of identical construc 

tion with the switch member I8 previously de 
scribed except for the actual construction of the 
switch body 60 which has two instead of one 
?ange or collar thereon, each having a pair of 
perpendicularly disposed switch blades. How 
ever, the stationary contact arrangement is dif 
ferent with respect to the switch, since, as shown 
in Figure 2, there are provided a pair of U-shaped 
contacts 88 and 90 having binding posts 92 and 
94 extending through the walls of the switch 
box, each of these U-shaped contacts embracing 
one of the collars on the switch body. Thus, the 
U-shaped contact 88 embraces the collar 66 while 
the contact 90 embraces the collar 68. 
On the opposite side of the switch box of the 

switch 20 there is provided a centrally disposed 
U-shaped contact 96 having a binding post 98. 
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and-a pair of separately: disposed: resilient‘ con 
tacts H0 and I02 having binding pOStS I04‘ and; 
I06‘. 
The ueshapeda contact 961 is disposed between 

the collars and engages the switch blades 10. and; 
‘I2 ontheadjacent faces of the‘ two collars, while! 
the contacts. I00‘ and I02‘ engage the opposite or 
outer sides or the collars, respectively. engaging‘. 
the ‘rotary. switch blades ‘I0 and‘ ‘I2. 

It is believed that the operation of the two. 
sets of: rotary switch blades with the sets orsta~ 
tiohary. contacts will be readily, understood in 
View or: the'foreg‘oing explanation of the opera--» 
tion or the switch contacts of the switch It. 

In: order to better understand themanner 
which the two switch assemblies are connected‘ 
to each other and to the signal light'sin accord- 
ance with this invention, reference is now made 
to the diagrammatic viewsof Figures 13-16. A1 
though it will be understood that the Switch meme 
here have rotary contacts, the diagrammatic 
views illustrate reciprocating switch elements in 
the interest of simplicity of illustration. The 
sourcecf electricai supply 86 is connected to the 
Ueshapedicontact 14 of, the switchv I8 by means, 

Through‘ the agency of‘ the. of aconductor I08. 
switch body 53 and the switch blades carried 
thereby, the stationary contact ‘I4 is connected 
in alternation to the contacts ‘I0 and 00 and 
through their. binding‘p'osts 82' and, 84 tola pair 
of" electric conductors II 0- and H2. The‘ con 
ductor-I I0 is, inturn, connected to a conductor: 
I I4, the conductors I I0 and I I4 being respectively 
connected to the stationary switch contacts I00v 
and 102 of'the switch member 20, while the con 
ductor H2 is connected to the U-shaped switch 
contact 9.0‘. Through the shoulders 66 and 60, 
the contacts I00, 96, and IOZare selectively, con-‘r 
nectedto the contacts 88 and 90, the latter being 
connected by conductors I I0 and I I8, respectively, 
with the above-mentioned stop and go lights 26 
and 28. The latter, in turn, are connected by 
a ground connector I20 to the source of electrical 
energy. 
The operation of the switch signalling system 

will now be readily understood from the diagram 
matic views of Figures 13-16. It is assumed that 
the showing in Figure 13 is that of the signalling 
system when no trains are in the vicinity of the 
grade crossing I2. At that time, the switch I8 
is so positioned as to connect the terminal 14 
with the terminal 18, whereby current is supplied 
to the conductors H0 and H4. However, the 
conductor I I0 is not engaged by the switch blade 
of the member 56, but the conductor H4 and its 
contact I02 are in connection with the switch 
member 90, thereby establishing a circuit by 
means of a conductor II8 through the “go” light 
28 whereby the latter will be energized to indi 
cate that no train is in the vicinity of the cross 
mg. 
As a train approaches a crossing in the man 

ner shown in Figure 1, the ?nger I6 upon the 
locomotive will impart a ninety degree turn to 
the actuator member 36 by engaging one of the 
spokes 38 thereof, thereby rotating the switch 
body 58 through one-quarter of the revolution. 
As a train approaches a crossing, it is assumed 

that the “go” light is on at the crossing and the 
“stop” light is deenergized. As the train ap 
proaches the switch member I8, the switch is 
moved to the position shown in Figure 13, thus 
energizing the circuit to the “stop” light and de 
energizing the circuit to the “go” light. When 
the train has completed its passage of the cross 
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ing, the switch actuator upon the end of the train 
will actuate the switch 20, thereby moving ‘the 
light to the position shown in Figure 14 and break 
the circuit to the “stop” light while again ener 
gizing the circuit to the “go” light. It will now be 
seen that the switches are in their reversed posi 
tions, but that the signal lights are in their normal 
positions, awaiting the approach of the next train. 
When now the train again approaches the switch 
It, the latter will be actuated and the‘ signalling 
system will assume the position shown in Figure 
15, with the “stop” light again energized until 
the train again passes a crossing, at which time 
the switch 20 will be actuated and the signalling 
circuits will be in the position shown in Figure 16, 
with the “go” light again energized and the “stop” 
light darkened. 
Certain features of the invention are obviously 

applicable to other electrical systems than a rail 
way signalling system, since this invention read 
ily enables the selected actuation of alternate 
electric circuits from sequential actuation of re-. 
motely located switches. 

Since, from the foregoing, the construction and 
advantages of this invention are readily apparent, 
further description is believed to be unnecessary. 

However, since numerous modi?cations and 
equivalents will readily occur to those skilled in 
the art after a consideration of the foregoing, 
speci?cation and accompanying drawings, it is 
not intended to limit the invention to the exact 
embodiment shown and described, but all suitable 
modi?cations and equivalents may be resorted to 
which fall within the scope of the appended claim. 
Having described the invention, what is claimed 

as new is as follows: 
For use in a railway signalling system having 

vehicle carried switch actuating members, a ro 
tary switch for step-by-step actuation by the suc 
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81 
cessive passage of vehicles comprising an insulat 
ing casing, a shaft journaled in said casing, one 
end of said shaft extending from said casing, a 
cruciform switch actuating member fixed on said 
extending end for engagement by said switch ac 
tuating member, a stationary cam member se 
cured to the interior of said casing concentric 
with said shaft, a plurality of axially extending 
radial cam lobes on said stationary cam, a locking 
dog slida=bly and non-rotatabiy mounted on said 
shaft,‘ a lug on said dog adapted to ride on said 
cam lobes, resilient means biasing said dog into 
contact with said cam, a dielectric drum ?xed on 
said shaft, an annular ?ange on said drum, a, pair‘ 
of switch blades embedded in the opposite par 
allel faces of said flange, said blades being dis 
posed at right angles to each other, a U-shaped 
contact terminal mounted in said casingythe legs 
of said U-shaped terminal resiliently engaging the . 
opposite sides of said ?ange, a pair of contact ter 
minals mounted on the opposed side of said cas 
ing, said contacts resiliently engaging opposite 
sides of said ?ange. 

JOHN P. SLAY. 
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