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My invention relates to an electric aircraft 
launching catapult of the type utilizing a linear 
motor towing-car, and it has particular relation 
to improvements in the control-means therefor. 
The control of a linear-motor catapult presents 

particularly difficult design-problems because 
it involves a short time, of the order of 6 seconds, 
more or less, a large towing-car mass, which may 
be of the order of several tons, and a high maxi 
mum speed, necessary for aircraft-launching, 
which may be of the order of 90 miles per hour, 
more or less. Added to these problems is the 
danger of the possibility of a false start, with 
out a proper connection between the towing-cable 
and the aircraft to be launched, and the ever 
present danger of a serious wreck, if there is 
any mishap during the launching or if the all 
tomatic adjustments, for predetermining any par 
ticular launching-run, should prove to be wrong. 
The general object of my present invention 

is to provide improved control-means for safe 
guarding the launching of aircraft with electric 
linear-motor catapults. 
A more specific object of my invention is to 

provide improved means for responding to any 
one. of a large number of pre-selected positions 
of the car, along the length of the track, so that 
the length of the accelerating run may be pre 
determined or pre-selected without requiring the 
utilization of a large number of track-responsive 
selector-switches. The high launching Speeds 
frequently make impractical the use of simple 
track-switches having parts, which are adapted 
to be struck by the car when it, passes any par 
ticular point, because the forces of Such in 
pacts, at speeds exceeding 50 miles per hour, 
more or less, is usually, such as to overtax the 
strength of any readily available structural na 
terial. My present invention provides.simple...and 
in proved means for responding to, a pre-selected 
one of a plurality of positions along the track 
way, involving the use of a plurality of position 
responsive means, for developing relaying-energy 
at each of their several positions, during. the 
progress of an aircraft-launching: accelerating 
run, a single run-controlling relay-means, and 
pre-selector means for making the relaying energy 
of a pre-selected one or more of said position 
responsive means effectively available in, said 
run-controlling relay-maeans. 
A further object of my invention has to do 

with means for initially energizing the towing 
car at a low voltage, and increasing the voltage 
of energization only after the initial energization 
has taken place. 
With the foregoing and other objects. in view, 

my invention, consists of the methods, systems, 
circuits, combinations, structures, apparatus and 
parts, hereinafter described and claimed. and 
illustrated in the accompanying. drawing, where 
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in the single figure is a diagrammatic view. of 
circuits, and apparatus involving my invention 
in an illustrative form of embodiment, with the 
parts not shown in proper scale in order to fa 
cilitate the illustration. 
My invention is illustrated in connection with 

an aircraft-launching catapult involving a self 
propelled, polyphase-motored, aircraft-launching 
electric towing-car , having a towing-cable 2 
and 8 polyphase propulsion-rhotor, the primary 
winding of which is indicated at 3. The tow 
ing-car rides or track-rails 4, along the side 
of which is disposed a three-phase third-rail bus 
5a, 5b and 5c. One of said three-phase supply 
busses, 5c, is connected to the track-rails. 4 at 
each of a plurality of spaced points along the 
trackway, by means of a large number of spaced 
connectors. 6. Energy for the towing-car motor 
3 is supplied by, means of current-collectors la, 
b. and c, making electrical connection, respec 

tively, with the bus 5a, the bus 5b, and the 
track.4. 

. The car-borne primary-winding. 3 may rep 
resent any kind of propulsion-motor: in a pre 
ferred form of construction, it is the primary 
member of a linear-motor construction, as set 
forth in my application Serial, No. 500,639, filed 
August 31, 1943, patented December 10, 1946, No. 
242,514, or in an application of Maurice F. Jones 
and Lee A.Kilgore, Serial No. 506,198, filed Octo 
ber 14-1943, patented December 10, 1946, No. 
2,412,512, and assigned to the Westinghouse Elec 
tric & Manufactucing, Company. 

Propulsion-powerfor the towing-car f is sup 
plied to the tailed-rail busses 5a, 5b, and 5c from 
a variable-voltage three-phase source which is 
shown in the form of a three-phase synchronous 
generator 8... which is driven from any suitable 
prime-nover shaft. 9, and which is provided with 
exciting-field resistors R, R2. and R3, the first 
two of which may be short-circuited by field 
relays F. and F2, respectively. 

In the drawing, the control is shown by 
schematic or 'across the line' diagram. The 
various relays which are shown are of the electro 
magnetie type, and the same reference-character 
is utilized to apply to the:relay-coils, shown dia 
grammatically as circles, and to the relay-con 
tacts, which are...invariably, shewn in their non 
energized, positions, thus sufficiently designating 
and correlatilag, both parts of each relay, that 
is, both its energizing-cQilaad its-eontact Enems 
ber or members. "Arrows or dotted-lines are.also 
used, as a further-convention for symbolically 
indicating how the various parts of...each relay 
are connected, together. When I speak of...an 
energizing-coil for a relay, I mean to refer to 
any kind of actuating-coil... which causes, the 
relay-to-be moyed from its normal position re 
garded as its nonractuated position, to its ace 
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tuated or control-responsive position, whether 
the actuating or moving-force is actually pro 
duced by the relay-actuating coil, or merely con 
trolled, or unlatched, or tripped off, by said relay 
actuatling coil. 

In the drawing, I am also showing only the 
circuits which seem to be necessary to convey 
an understanding of my present invention, omit 
ting many of the interlocks and safeguards and 
other Well-known features which make such 
control-diagrams extremely complicated, and 
which would be readily understood and applied 
by any control-engineer. 
The terminal leads f of the generator 8 con 

stitute a variable-voltage polyphase supply 
means, the voltage of which can be controlled 
through the field-SWitches F and F2. The elec 
trical energy of the polyphase supply-line is 
fed, in either the positive phase-Sequence or the 
negative phase-sequence, to the polyphase third 
rail assembly 6d, to, 5c, through the main cons 
tacts of either one of two main contactor-switches 
or relays designated W and E respectively, con 
templating, for the sake of convenience in de 
Scription, an east-and-West runway 4, with main 
contactor-relaySW and E for energizing the motor 
3 in a phase-Sequence for developing a driving 
force in a westerly direction, or in an easterly 
direction, respectively. 
The power-plant shaft 9 is also illustrated as 

being provided with a contact-making tachon 
eter TACH, or other speed-responsive device, 
which makes a contact 2 when the generator 8 
is being driven at a speed high enough to provide 
adequate accelerating-power for any particular 
aircraft-launching operation. If desired, the Con 
tact-point 2 of the tachometer TACH may be 
adjustable, So as to provide for different gener 
ator-speeds depending upon different starting 
conditions for aircraft of different mass and 
take-off speeds. The tachometer-contact 2 is 
illustrated as being utilized to energize an aux 
iliary speed-responsive switch S. 
My special control-means is illustrated by var 

ious equipments which are diagrammatically in 
dicated in the drawing. Referring to this appa 
ratus in the order in which it appears on the 
drawing, reference may now be made to a plus 
rality of track-transformers T8 to T28 which are 
shown in the form of current-transformers as 
sociated with the respective connectors 6 which 
are spaced along the trackway at frequent inter 
vals, for feeding power into the track-rails 4 from 
the third-rail 5c. When heavy take-off accele 
erating-energy is fed into the towing-car , the 
larger part of this energy flows into the track 
rails 4 at the point where the car makes contact 
with the rails, and the current-transformers T8 
to T28 are designed to develop an adequate pre 
determined amount of relaying-energy when this 
heavy propulsion-current is flowing through their 
particular connectors 6. 

In accordance with my invention, I provide a 
suitable selector-means for pre-selecting a par 
ticular one or more of the current-transformers 
T8 to T28, and for making its energy available for 
exciting a suitable run-controlling relay-means, 
which is illustrated in the form of two track 
relays TR and TR2. Two track-relays TR and 
TR2 are shown, so that the second track-relay 
can serve as a safeguard or back-up relay against 
a possible failure of the first relay, the second 
track-relay being energized from the next suc 
ceeding track-transformer, selected from the 
group T8 to T28, as will now be described. 
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4. 
Energy for the two track-relays TR and TR2 

is applied to the respective relay-terminals 3 
and 14, respectively, by means of any suitable 
Selector-means, which is duagrammatically in 
dicated in the form of push puttons numbered 
PB8 to PB29, which may be of the "stay where 
put' type, and which are intended to represent 
any Selector-SWitch means, whether of the push 
button type, or of the knife-switch type, or of 
the drun-type, or of the sliding-contact type, 
or of any other suitable type, with any desired 
or suitable interlocks (not shown). The first and 
last push buttons PB8 and PB29 are provided, as 
shown, with Only one pair of contacts, namely a 
nake-contact 5 and a back-contact 6. All of 
the other push buttons, PB9 to PB28 inclusive, 
are provided with two pairs of such contacts. In 
each case, the back-contact 6 is utilized in a 
normally closed short-circuit around one of the 
track-transformers T8 to T28, while the corre 
sponding front-contact 5 is utilized to connect 
that particular track-transformer to one or the 
other of the two terminals 3 and 4 of the two 
track-relays TR and TR2. 
The construction is such that the two end push 

buttons PB8 and PB29, respectively, connect the 
track-transformers T8 and T28 to the track-re 
lay TR2, so that only this single track-relay TR2 
is energized when the car reaches the position 
corresponding to the Selected track-relays T8 or 
T28, if either one of these end push buttons PB8 
or PB29 is depressed or selected. If any one of 
the intermediate push buttons PB9 to PB28 is 
selected, then two successive track-transformers, 
selected from the group T8 to T28 are connected 
respectively to the two track-relays TR, and TR2, 
so that both of these track-relays will be en 
ergized, one after the other, when the car reaches 
the selected point in its accelerating-run. The 
two track-relays TRf and TR2 thus supplement 
each other and make sure that at least one of 
them will be very certainly operated, in response 
to the position of the towing-car along the 
trackway 4. 
My main direct-current control-circuits are 

under the control of a control-switch T, which 
energizes a control-bus C-- from the positive 
terminal (--) of any suitable direct-current con 
trol-source, the negative terminal of which is in 
dicated at (-). From the control-bus C-- a 
circuit is completed to a reset-switch 9 which 
is capable of making either a contact 20 or a 
contact 2. The contact 20 is utilized Only for 
the purpose of energizing two reset-coils RS and 
RS2 which are associated with the respective 
track-relays TR and TR2. These track-relays 
are of the position-maintaining type, which re 
main in whichever position they occupy, even 
after the controlling-force has been removed 
therefrom. The reset-coils RS and RS2 are 
for the purpose of causing these track-relays 
TR and TR2 to be reset to their normal non 
actuated, or non-selected positions, whereas the 
actuating-coils TRf and TR2 are utilized for the 
purpose of causing said track-relays to move to 
their actuated or controlled or selected positions. 
The other contact, 2, of the reset-switch f3 

is the main relaying-contact of this switch, en 
ergizing a relaying bus which is designated by 
the same numeral 2. Various relaying circuits 
are energized from this relaying bus 2. The 
first such circuit, shown on the drawing, is a 
push-button circuit under the control of a start 
ing switch which is shown, diagrammatically and 
schematically, in the form of push button PB, 
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although it is to be understood that I am not 
by any means limited to a push-button form of 
a starting-switch. The push button PB ener 
gizes relay-circuit or terminal 23 of the oper 
attng-coil of a take-off relay TOR, the other 
terminal of which is connected to the negative 
bus (-). 

In addition to the take-off relay TOR, I pro 
vide a direction-selecting drun DD, and an emer 
gency-drum ED, both illustrated in the form of 
drun-type controllers having a central "off" po 
sition, and right-hand and left-hand "east' and 
"West” positions. 

also provide a timer T, which is illustrated 
in the form of a motor, energized from a 60 
cycle supply-circuit 24. 
When the take-off relay TOR is energized, it 

picks up its make-contacts 25, 26 and 27, in 
mediately closing a holding circuit around the 
starting push button PES. This holding circuit 
may be traced from the conductor 2, through 
the TOR make-contact 25, and a back-contact 
TB of an auxiliary timer-relay TB, to a con 
ductor 28, and thence through an "off' drum 
contact 29 of the emergency-drum ED, and 
through the TOR, make-contact 26, to the TOR 
relay-terminal 23. The conductor 28 is also uti 
lized to energize the actuating coil of an inter 
lock-relay IR, as shown at 3, and also to ener 
gize other circuits which will be described later On. 

Before actuating the starting-button PB to en 
ergize the take-off relay TOR, the direction-se 
lecting drum DD will ordinarily be actuated to 
either its "west' or "east' position, although the 
direction-selecting drum DD could be moved sub 
sequently to the energization of the take-off re 
lay TOR. This direction-selecting drum DD has 
two contact-members 32 and 33 which are ef 
fective in its "west' position, and two contact 
members 34 and 35 which are effective in its 
"east' position. 
The picking up of the third contact 27 of the 

take-off relay TOR serves to energize the ac 
tuating coil of either the "west' or "east' con 
tactor-switch W or E, according to the position 
of the direction-drum DD. A partial circuit for 
these contactor-relays W and E may be traced 
from the conductor 2, through the TOR make 
contact 27, and back-contacts TR and TR2 of 
the two track-relays TR and TR2, to a con 
ductor. 36, and thence through a nake-contact 
S. of the speed-responsive relay St, to a con 
ductor 37, which leads to a correspondingly 
numbered contact-point 37 on the drum DD. If 
the drum DD is in its "west' position, its con 
tact-member 32 energizes a contact-point 38, 
from which a correspondingly numbered con 
ductor .38 leads, through an 'off' drum-contact 
89 of the emergency drum ED, to a conductor 
40, from which a circuit is completed to the Op 
erating coll of the main contactor W, through 
an interlocking back-contact E of the other main 
contactor E. If the direction-drun had been in 
its "east" position, its contact-member 35 
Twould have joined the contact-point 37 to a con 
tact-point 4, which leads, through a correspond 
ingly numbered conductor 4, and through an 
'of' drum-contact 42 of the cmergency-drum 
Eo, to a conductor 43, which energizes the con 
tactor-coil E through a back-contact W of the 
acontactor W. 
The conductor 37 is utilized also to energize 

the operating coil of the first field-controlling 
relay F, in a circuit which can be traced from 
the conductor 37, through parallel-connected 
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W and E, to a conductor. 44, and thence through 
a back-contact F of said field-relsy F, to a 
conductor 45, and thence. through a nake-con 
tact. IR of the interlock-relay, IR, to a conductor 
46, which energizes the operating coil of the field 
relay F. The field-relay F, immediately seals 
itself-in, in a circuit which can be traded from 
the relaying conductor 28, through a make-can 
tact F of said field-relay F, to the conductor 
45 which energizes the Operating coil Fil: through 
the make-contact. IR and the relaying circuit.86. 
The effect of the energization of this field-relay 

F is to increase the excitation of the three-phase 
generator f, changing the excitation from its 
minimum: value which it. had with all three.gif 
the field-resistors R, R2 and R3 in circuit, and 
causing the field-excitation to increase to a value 
corresponding to only two of the field-resistors 
R2;and. R3 in the exciting circuit of the gener 
ator. It is noted that this increase in the gen 
erator-excitation occurs only after, and in .3e 
sponse to the picking up or completed respouse 
of one of the main motor-starting contactors W 
or E from the same control-circuit .37 which is 
also utilized to energize the field-relay F. 

Since the generator-flux cannot ghange in 
stantly, in response to an increase in its exciting 
field current, but changes only gradually, accord 
ing to the time-contant of the generator, this 
mode of field-circul control insures, that the 
generator-voltage shall start out at allow value, 
upon the initial energization of the towing gear 
motor 3, thereafter increasing according to the 
time-constant of the generator-field, if the field 
relay Fis quick in its operation, or involving any 
slowness of action, or other time-delay (if any) 
which may be built into the field-controlling re 
lay F, as will be readily understood by those 
skilled in the art. It will be readily understood, 
Qf, course, that other, and more elaborate field 
control means may be utilized, for cutting out the 
field-resistances. R,R2 and/or R3 in two or more 
steps, if desired, and in any desired timese 
quence, my field-controlling means being intend 
ed to be broadly indicative of any suitable volt 
age-increasing means for increasing the voltage 
of the:supply-circuit , or the output-terminals 

of the generator, 8, after the initial energiza 
tion of the motor. 
When the field-relay F picks up, a make-con 

tact F closes a bypass-circuit around the speed 
responsive contact St. This bypass circuit can 
be traced from the conductor 38, through the 
field-relay contact F, to a conductor 47, and 
thence :through a make-contact of , either, the 
"west's or 'east",contactor W or E, as the case 

0. 
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may be, to the conductor 3, thereby bypassing 
the speed-responsive contact St. This bypass 
ing circuit thus assures the maintenance of the 
energization of the main contactor W or E 
throughout the aircraft-launching accelerating 
run of the towing-car , even though the large 
amount of energy which is withdrawn from the 
generator 8 should cause the prime-mover shaft 

to slow down below the point at which the 
tachometer-contact 2 will be maintained, the 
speed-responsive relay S being dependent upon 
said tachometer-contact 2. 
The towing-car is...now well started on its 

aircraft-launching accelerating-run, and the 
automatic.controls are locked in, so that the run 
will normally be completed, regardless of the 
starting pushbutton.PB, or of the speed-respon 
sive relay-contact S. 
The accelerating-run of the towing-carf con 

nake-contacts W and E of the main contactors 7 tinues until the car reaches a previously-selected 
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position along the trackway, at which time one 
of the track-relays TRf or TR2 becomes ener 
gized from the selected one of the track-trans 
formerSTR8 to TR28. The response of the track 
relay opens its back-contact in the energizing 
circuit for the conductors 36 and 37, thus de 
energizing the main contactor W or E, whichever 
One Was energized. 
When one of the track-relays TR, or TR2 re 

sponds, it also closes a corresponding make-con 
tact TR? or TR2, which is to be found in series 
With the operating coil of an auxiliary timer 
relay TA, in a circuit 48 which is energized from 
the relaying conductor 28. This circuit may be 
traced from the conductor 28, through the auxil 
iary timer-relay coil TA, and thence through 
either one of the make-contacts TR, or TR2, 
which are connected in parallel with each other, 
to the conductor 48, and thence through a make 
contact IR of the interlock relay IR, to a con 
ductor 49, and to correspondingly numbered 
drum-contacts 49 and 49 of the direction 
drun DD. 

If the direction-drum is standing in its "west" 
position, the drum contact-member 33 connects 
the point 49' to the conductor 4, which ener 
gizes the "east' main contactor E, as soon as the 
previously energized "west' contactor W drops 
out and closes its back-contact W. If the direc 
tion-drum DD had been standing in its "east' 
position, the drum contact-member 34 would 
have connected the contact-point 49 to the cons 
ductor 38, which would energize the "west' main 
contactor W, as Soon as the "east' main contactor 
E opened its main contacts and closed its back 
contact E. The effect, in either case, is to plug 
reverse the towing-car motor 3, by applying pow 
er thereto in the reverse phase-sequence. It will 
be understood that the towing-line or cable 2 is 
cast off from the launched aircraft (not shown) 
as soon as the towing-car motor 3 is plug-re 
versed, the towing-cable connections being such 
that the towing-cable is released by the aircraft 
when it Soars ahead of, or above, the towing 
car . 
The auxiliary timer-relay TA, which has been 

energized in this plug-reversing process, picks up 
its make-contact TA and energizes the timer T 
from its 60-cycle source 24. This timer T can be 
Set to close its contact T at the expiration of any 
predetermined time-interval, which is usually 
chosen to be such as to leave the full reverse 
power on the car-motor 3 long enough to bring 
it to standstill and to start the car moving back, 
towards its starting-point, the timing being 
chosen, however, so that the car will not have 
accelerated to a dangerously high speed, in the 
reversed direction, at the expiration of the pre 
Selected time-setting of the timer T. 

It will be recalled that the track-relays TRf 
and TR2 are position-maintaining relays, which 
remain set in whichever position they occupy, 
even after the removal of the force or impulse 
which caused the relays to move to that position. 
At least one, and usually both, of the track 
relays TR and TR2 will now be "set" in their 
actuated position, responsive to the pre-selected 
one, or two, of the track-transformers T8 to T28. 
As shown at the bottom of the drawing, these 

track-relays TR, f and TR2 have additional make 
contacts TR, f and TR2, which are connected, in 
parallel with each other, to complete a circuit 
from the auxiliary control-bus C-- to a con 
ductor 5, and thence through the timer-contact 
T, which closes at the expiration of the pre 
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selected time-interval, as just described, energiz 
ing a conductor 52 which energizes the operat 
ing coil of the auxiliary timer-relay TB. . 
This auxiliary timer-relay TB instantly picks 

up and closes a make-contact TB which pro 
vides a "holding" circuit around the timer-con 
tact T, between the conductors 5 and 52, so as 
to hold this auxiliary timer-relay TB in its ener 
gized position. At the same time, said relay 
opens its back-contact TB which deemergizes the 
circuit 28 which had been maintaining a holding 
circuit for the take-off relay TOR, thus de 
energizing this take-off relay TOR, assuming 
that the starting push button PB has meanwhile 
been released or opened. The deemergization of 
the relaying circuit 28, in response to an energiz 
ation of the auxiliary timer-relay TB, also re 
sults in the deemergization of the field-relay 
holding circuit 28-F-45, and in the deemergiz 
ation of the interlock relay IR, thus again open 
ing the field-relay circuit at 45-IR-46, de 
energizing the field-relay F, and at the same 
time opening the plug-reversing circuit at 48 
IR-9, thus deemergizing the main contactor E 
or W, as the case may be, and discontinuing the 
reversed-phase-Sequence energization of the 
towing-car motor 3, and usually leaving the 
towing-car coasting more or less slowly back to 
ward its starting-point. 
At this point, the operator usually takes over, 

With the aid of a spotting-switch S, which is en 
ergized from the relaying conductor 2 which re 
mains energized after the take-off relay TOR is 
deenergized. The spotting-switch SS, has a cen 
tral "off" position, and "west" and "east' posi 
tions which energize the conductors 40 and 43, 
respectively, which in turn respectively energize 
the "west' and "east' main contactors W and E. 

It will be noted that the energization of the 
towing-car motor 3, which is effected by the 
Spotting-Switch SS, is at a low voltage, because 
the field-relay I was deemergized, simultane 
ously with the discontinuance of the automatio 
operations, prior t the manipulation of the spot 
ting-Switch SS. In this way, because of the re 
duced voltage, only' Small amounts of power are 
fed into the towing-car motor 3, in the normal 
manipulation of the Spotting-Switch, in order to 
give the operator an accurate control over the 
towing-car, enabling him to bring it back to its 
starting-point, and accurately "spot' it in any 
desired position. 
The spotting-Switch SS is provided with sec 

Ond "west' and "east' positions, however, in 
which the respective conductors 40 or 43 are still 
energized, but additional contact-points 53 or 
5 are engaged, energizing the conductor 46 
which energizes the field-relay F, thus increas 
ing the field-excitation, and hence the generator 
voltage, to provide more power, when necessary 
in the "spotting' control of the towing-car . . 
The take-off relay TOR, the control-drums OD 

and ED, and the spotting-switch SS, cooperate 
with the east and west reversing-contactors or 
power-switches E and W, to constitute relatively 
stationarily located control-means, by which I 
mean that the control-means is stationary or 
non-movable with respect to the towing-car 
while the towing-car is moving, without intend 
ing to imply that the control-means may not be 
portable or movable independently of the tow 
ing-car. 

In the operation of my invention, as thus far 
described, provision is made for the automatic 
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Control of the aircraft-launching. accelerating 
run of the towing-car in such manner as to 
cause the car to accelerate through a prede 
termined length of run, or distance along the 
runway, or to a predetermined car-position 
along the runway, after which the accelerating 
energization of the towing-car is automatically 
discontinued, and the car is plug-reversed in 
order. to quickly bring it to standstill, or even 
to slightly reverse its speed, without requiring 
any more length of runway than necessary, in 
the stopping process. The operation of this 
automatin control has been outlined, during. the 
progress of the description, so that no further 
sunnary is believed to be necessary. It, may be 
noted that I have thus provided a position-re 
sponsive or distance-selective automatic control 
which necessitates the utilization of . Only a 
single track-relay TR or TR2, or the two track 
relays can be utilized, one to supplement or Safe 
guard the other, if desired, as already explained. 

Another... important feature of my improved 
coatrol involves the use of the emergency-drum 
ED, the construction and operation of which have 
not yet been described, except in connection with . 
the three interlocks 29, 39 and 42 which are 
closed when the emergency-drum ED is in its 
"off" position, When the emergency-drum ED 
is in its "west', position, it has a contact-men 
ber. 58' which connects the contact-point 55 to 
a contact-point 57. The contact-point 55. is con 
nected to the normally energized relay-circuit 
21, while the contact-point 57 is connected to 
the relaying conductor 40 which energizes the 
'west' main contactor W. In the "east' position 
of the emergency-drum ED, a movable contact 
member 58 connects the contact-point 57 at Con 
tact-point 59, which is connected to the relaying 
conductor 43 which energizes the "east' main 
eostaetor, E. 
The emergency-drum ED also has other "west' 

and'east' contact-members 6 and 62, which 
connect the contact-point 63 to contact-points 6 
and 65, preferably, in steps, first-connecting the 
point 64 and then, as the movement of the 
emergency-drum is continued still further away 
from its "off’ position, connecting the contact 
point 65. The contact-point 63, is connected to 
the normally energized relaying conductor 2. 
The contact-point 64 is connected to the relay 
ing conductor 46, which energizes, the field-relay 
F for increasing the voltage applied to the 
towing-car motor 3. . The eontact-point 65 is 
connected to a similarly numbered relaying con 
ductor G, which energizes the second field-relay 
F2 for short-circuiting the second field-resist 
ance: R2, and still further increasing the excita 
tion and the output-voltage of the generator, 8. 
The field-contiui is voia-'embers f. and 

62-of-the-emergency-drum...ED may. Yeferably 
be stepped back, with relation to, the contator 
controlling contact-members. 38 and 58. of the 
drum, so that the contactor W or E is first ener 
gized alone, without any energization of the field 
relays F. or F2, and then, as the movement of 
the energency-drum is continued, further away 
from its "off position, contact is made first with 
the contact-point 64 which.energizes the first 
field-relay-Fi, and then with the contact-point 
65, which energizes the second field-relay F2. It 
will.be.-understood, of course, that variations, in 
the precise:dietals of these arrangements may be 
nase within the skill of the skilled worker. 
In the aormat aircraft-launching operation of 

the electric catapult, the emergency-dura:) is 
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not utilized. When the officer in charge initiates 
an aircraft-launching run, or sets the stage for 
such initiation, by depressing the push button 
PB or equivalent starting-means, he keeps one 
hand alertly on the emergency-drum ED, ready 
to move it instantly, in the event of any mishap 
of any nature. 
As soon as the operator moves the emergency 

drum ED out of its "of" position, in either direct 
tion, he breaks the interlocking circuits 29, 39 
and 2, thus locking out the automatic control 
equipment. . The interlocking "off" position 
drum-contact 29 breaks the holding-circuit of 
the take-off relay TOR, when the emergency 
drum is moved to either its "west” or "east" position, thus deenergizing the take-off relay 
TOR, assuming that the push button PB has 
meanswhile been released or opened. In like 
manner, the emergency-drum contacts. 39..and 
2. deemergize the automatic control-circuits, for 

the "west' and "east" main contactors.W and E, 
whenever the emergency-drum ED is moved in 
either direction, away from its "off" position. 
When these interlocking emergency-drum con 
tacts 28, 39 and 42 are once opened, the take-off 
relay TOR is thus deenergized, and no further 
automatic control-operation will be obtained 
thereafter, even though the emergency-drum. ED 
is returned again to its "of" position, because of 
the opening, of the TOR contacts 25 and 27, which 
effectually lock out any further automatic opera 
tions, on that run. 
The energization of the towing-car motor...is 

thereupon under the sole control of the ener 
gency-drum ED, the motor being energized only 
when, and as long as, the emergency-drum. ED 
is held in either its "west' or its "east' position. 
After the operator has controlled the energiza 
tion of the towing-car motor, in any desired 
manner, by the manipulation of the emergency 
drum ED, he will usually bring the car to a stop, 
or at least to a relatively slow speed, by. means 
of the emergency-drum, after which the operator 
may either utilize the emergency-drum itself as 
a spotting-switch, or he may change over to the 
spotting-switch SS, and utilize the latter to bring 
the-car back to a controlled spot at either end 
of the runway, 
While I have illustrated my invention in a sin 

gle preferred form of embodiment, I wish it to be 
understood that many features of such illustra 
tion are only symbolic, and many interlocks and 
other complications, such as would normally. be 
utilized, have been omitted, in the interests of 

55, clarity. of illustration and explanation. I desire, 
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therefore, that the appended claims shall beac 
corded the broadest construction consistent, with 
their language, 

I claim as my invention 
1. An electrically controlled system, compris 

ing an electrically, driven self-propelled movable 
body, - a trackway. therefor, electrical supply 
sans: therefor, and a relatively stationarily 

located control-means therefor, characterized by 
said control means comprising run-controlling 
relay-means, a plurality of position-responsive 
means, disposed at a plurality of positions along 
the trackway, for developing relaying-energy at 
each of their several positions during the progress 
of: a forward run of the movable body, pre-selee 
tor means for making the relaying-energy of a 
presselected one or more of said position-respon 
sive means effectively available in said run-con 
trolling relay-means, to the substantial exclusion 

28, of all others of the position-responsive means for 
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actuating said run-controlling relay-means Only 
in response to said pre-selected position-respon 
sive means, means for initiating a forward run of 
the movable body, and means for terminating said 
forward run in response to an actuation of said 
run-controlling relay-means. 

2. An electrically controlled system, compris 
ing an electrically driven self-propelled movable 
body, a trackway therefor, feeder means for 
supplying electric propulsion-energy to the mov 
able body at each of a plurality of points distrib 
uted all along the trackway, and a relatively sta 
tionarily located control-means for said movable 
body, characterized by said control-means com 
prising run-controlling relay-means, a plurality 
of current-responsive means for developing relay 
ing-energy in response to a substantial flow of 
electric energy into the movable body at each of 
a plurality of said points where said electric pro 
pulsion-energy can be supplied to said movable 
body, pre-selector means for making the relay 
'ing-energy of a pre-selected one or more of said 
current-responsive means effectively available in 
said run-controlling relay-means, to the substan 
tial exclusion of all others of said current-respon 
sive means, for actuating said run-controlling 
relay-means only in response to said pre-selected 
current-responsive means, means for initiating a 
forward run of the movable body, and means for 
terminating said forward run in response to an 
actuation of said run-controlling relay-means. 

3. The invention as specified in claim 1, charac 
terized by said movable body being polyphase 
motored, said supply-means being polyphase, and 
said run-terminating means being adapted to 
energize said movable body in a reversed phase 
sequence in response to an actuation of said run 
controlling relay-means. 

4. The invention as specified in claim 2, char 
acterized by said movable body being polyphase 
motored, said feeder-means being polyphase, and 
said run-terminating means being adapted to 
energize said movable body in a reversed phase 
sequence in response to an actuation of said run 
controlling relay-means. 

5. An electrically controlled system, compris 
ing a self-propelled, polyphase-motored movable 
body, variable-voltage supply-means therefor, 
and a relatively stationarily located control 
means therefor, characterized by said control 
means comprising main starting-contactors for 
energizing said movable body from said supply 
means in the one phase-sequence or the other, 
starting-means for selectively energizing one of 
said contactors to initiate a forward run of the 
movable body in a selected phase-sequence, and 
means responsive to a completed response of said 
selected contactor for effecting an increase in the 
voltage of said supply-means. 

6. The combination with a trackway, and elec 
trical supply-means therefor, of control-means 
comprising automatic relay-means, a plurality of 
position-responsive means, disposed at a plurality 
of positions along the trackway, for developing 
relaying-energy at each of their several positions 
during the progress of a movable member along 
said trackway, pre-selector means for making the 
relaying-energy of a pre-selected one or more of 
said position-responsive means effectively avail 
able in said automatic relay-means, to the sub 
stantial exclusion of all others of the position 
responsive means, for actuating said automatic 
relay-means only in response to said pre-selected 
position-responsive means, means for initiating 
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trackway, and means for automatically terminat 
ing the aforesaid energization of said supply 
means in response to an actuation of said auto matic relay-means. 

7. The combination with a trackway, and Sup 
ply-means for supplying electrical energy at each 
of a plurality of points distributed all along the 
trackway, of control-means comprising automatic 
relay-means, a plurality of current-responsive 
means for developing relaying-energy in response 
to a substantial flow of electric energy into the 
trackway at each of a plurality of said plurality 
of points where energy is supplied, pre-selector 
means for making in the relaying-energy of a pre 
selected one or more of said current-responsive 
means effectively available in said automatic 
relay-means, to the substantial exclusion of all 
Others of said current-responsive means, for actii 
ating said automatic relay-means only in response 
to said pre-selected current-responsive means, 
means for initiating the energization of said sup 
ply-means for the trackway, and means for auto 
natically terminating the aforesaid energization 
of said supply-means in response to an actuation 
of said automatic relay-means. 

8. The invention as specified in claim 6, char 
acterized by said supply-means being polyphase, 
and said automatic terminating-means being 
means for automatically causing said supply 
means to be energized in a reversed phase-se 
quence in response to an actuation of said auto 
matic relay-means. 

9. The invention as specified in claim 7, charac 
terized by said supply-means being polyphase, 
and said automatic terminating-means being 
means for automatically causing said supply 
means to be energized in a reversed phase-se 
quence in response to an actuation of said auto 
matic relay-means, 

10. The combination with a polyphase supply 
line, and a variable-voltage polyphase energy 
Source therefor, of control-means comprising 
main starting-contactors for energizing said sup 
ply-line from said energy-source in the one phase 
sequence or the other, starting-means for selec 
tively energizing one of said contactors to initiate 
the energization of said supply-line in a prede 
termined phase-sequence, and means responsive 
to a completed response of said selected contactor 
for effecting an increase in the voltage of said 
energy-Source. 

11. An electrically controlled system, compris 
ing a self-propelled, polyphase-motored movable 
body, variable-voltage supply-means therefor, and 
a relatively stationarily located control-means 
therefor, characterized by said control-means 
comprising main starting-contactors for energiz 
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ing said movable body from said supply-means 
in the one phase-sequence or the other, and start 
ing means operative to selectively energize one of 
said contactors to initiate a forward run of the 
movable body in a selected phase-sequence and 
also operative to effect an increase in the voltage 
of said supply-means. 

12. The combination with a polyphase supply 
line, and a variable-voltage polyphase energy 

O 

source therefor, of control-means comprising main starting-contactors for energizing said sup 
ply-line from said energy-source in the one phase 
sequence or the other, and starting-means Oper 
ative to selectively energize one of said contactors 
to initiate the energization of said supply-line in 
a predetermined phase-sequence and also oper 
ative to effect an increase in the voltage of said 

the energization of said supply-means for the 76 energy-source, 
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13. In combination, a polyphase: energy-circuit, 
a polyphase load-circuit, polyphase switching 
means for connecting and disconnecting said 
polyphase load-circuit to and from said polyphase 
energy-circuit in a desired forward-phase-se 
quence, other switching-means for performing one 
or more other controlling operations affecting 
said polyphase load-circuit, operation-presetting 
means for presetting the termination of the for 
ward-phase-sequence energization of the poly 
phase load-circuit, an operation-maintaining re 
lay-means, starting-means for initially actuating 
said operation-maintaining relay-means, an Op 
eration-relay holding-circuit, responsive to the 
actuation of said operation-maintaining. relay 
means, for maintaining the actuation of said op 
eration-maintaining relay-means, forward-con 
trolling means, responsive to the actuation of said 
operation-maintaining relay-means, for closing 
said forward-phase-sequence switching-means, . 
forward-terminating means, respousive to the 
operation-presetting means, for opening said 
forward-phase-sequence switching-means, add 
tional control-means, responsive to the opening of 
the forward-phase-sequence switching-means and 
responsive also to a continued actuated condition 
of said operation-maintaining relay-means, for 
setting in motion some one or more operations of 
said other switching-means, and means, including 
a relay-contact in said operation-relay holding-, 
circuit, for interrupting said operation-relay 
holding-circuit after the conclusion of the Oper 
ation. 

14. In combination, a polyphase generator hav 
ing a field-winding circuit, a polyphase load 
circuit, polyphase switching-means for connect 
ing and disconnecting said polyphase load-cir 
cuit to and from said polyphase generator fin 
either the forward or reverse phase-sequence, 
field switching-means for performing a control 
ling. operation on said field-circuit, operation 
presetting means for presetting the termination 
of... the forward-phase-sequence energization of 
the polyphase load-circuit, an operation-main 
taining relay-means, starting-means for initially 
actuating said operation-maintaining relay 
means, an operation-relay holding-circuit, re 
sponsive to the actuation of said operation-mala 
taining relay-means, for maintaining the actua 
tion of said operation-maintaining relay-means, 
forward-controlling means, responsive to the ac 
tuation of said operation-maintaining relay 
means, for closing said polyphase switching 
means in a desired forward phase-sequence, field 
controlling means, responsive to an actuated con 
dition of said forward-controlling means and 
responsive also to an open condition of Said field 
switching means, for closing saidfield switching 
means, a field-controlling holding-circuit re 
sponsive to the closing of said field switching 
means and responsive also to a continued actus 
ated condition of said operation-maintaining re 
lay-means, for maintaining the closed condition 
of said field switching-cleans, forward-ternirat 
ing means, responsive to the operation-presetting 85 
means, for "opening said forward-controlling 
means, reverse-controlling means, substantially 
simultaneously responsive to the operation-pre 
setting means and responsive also to .an open 
condition of the polyphase switching-means in 70 
the forward phase-Sequence, for closing said poly 
phase switching-means in the reverse phase-se 
quence, reverse-power presetting-means for pre 
setting the reverse-power operation, and reverse 
terminating means, responsive to the reverse 
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power presetting-means, for opening the polye 
phase switching-means and the field-Controlling 
holding-circuit, the apparatus also including 
Operation-terminating. means, including. a relay 
contact in said operation-relay holding-circuit, 
for interrupting said operation-relay holding 
circuit after the conclusion of the operation. 

15. In combination, a self-propelling, poly 
phase-motored, movable body, a track therefor, 
a polyphase motor-energizing circuit which is 
continuously connected to said polyphase-mo 
tored body, a polyphase energy-circuit, polyphase 
Switching-means for connecting and disconnect 
ing said. polyphase motor-energizing circuit to 
and from said polyphase energy-circuit in a de 
sired forward phase-sequence, other switching 
means for performing one or more other, con 
trolling operations affecting said polyphase no 
tor-energizing circuit, track-relay means which 
is selectively responsive to a predeterminable posi 
tion of the polyphase-motored movable body at 
any one of a plurality of selectable points along 
the track, operation-presetting means for utiliz 
ing said track-relay means for terminating the 
forward-phase-sequence energization of the poly 
phase motor-energizing circuit, an operation 
maintaining relay-means, starting-means for ini 
tially actuating said operation-maintaining relay 
means, an operation-relay holding-circuit, re 
sponsive to the actuation of said operation-main 
taining relay-means, for maintaining the actua 
tion of said operation-maintaining relay-means, 
forward-controlling means, responsive to the 
actuation of said operation-maintainting relay 
means, for closing said forward-phase-sequence 
switching-means, forward-terminating means, re 
sponsive to the operation-presetting means, for 
opening said forward-phase-sequence switching 
means, and additional control-means, responsive 
to the Opening of the forward-phase-sequence 
Switching-means and responsive also to a con 
tinued actuated condition of said operation 
maintaining relay-means, for setting in motion 
some one or more operations of said other switch 
ing-means, said additional control-means includ 
ing a timer-means, responsive to the initiation 
of a predetermined operation of said other 
switching-means and responsive also to a con 
tinued responded condition of said track-relay 
means, for interrupting said operation-relay 
holding-circuit, said timer-means including a 
self-energized holding-circuit which is respon 
sive to a continued responded condition of said 
track-relay means, 

16. In combination, a self-propelling, poly 
phase-motored, movable body, a track therefor, 
a polyphase motor-energizing circuit which is 
continuously connected to said polyphase-mo 
tored body, a polyphase energy-circuit, polyphase 
switching-means for connecting and disconnect 
ing said polyphase motor-energizing circuit to 
and from said polyphase energy-chrcuit in either 
the forward or reverse phase-sequence, track-re 
lay means which is selectively res:onsive to a pre 
determinable position of the polyphase-motored 
movable body at any one of a plurelity of selec 
table points along the track, operation-presetting 
means for utilizing said track-relay means for 
terminating the forward-phase-sequence energi 
zation of the polyphase motor-energizing circuit, 
an operation-maintaining relay-means, starting 
means for initially actuating said operation 
maintaining relay-means, an operation-relay 
holding-circuit, responsive to the actuation of 
said operation-maintaining relay-means, for 
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maintaining the actuation of said operation 
maintaining relay-means, forward-controlling 
means, responsive to the actuation of said opera 
tion-maintaining relay-means, for closing said 
polyphase switching-means in a desired forward 
phase-sequence, forward-terminating means, re 
sponsive to the operation-presetting means, for 
opening said forward-controlling means, reverse 
controlling means, substantially simultaneously 
responsive to the operation-presetting means and 
responsive also to an open condition of the poly 
phase switching means in the forward phase 
sequence, for closing said polyphase switching 
means in the reverse phase-sequence, reverse 
power presetting-means for presetting the re 
verse-power operation, and reverse-terminating 
means, responsive to the reverse-power preset 
ting-means, for opening the polyphase switching 
means, the apparatus also including an opera 
tion-terminating relay having a relay-contact in 
said operation-relay holding-circuit for interrupt 
ing said operation-relay holding-circuit, said op 
eration-terminating relay including a self-ener 
gized holding-circuit which is responsive to a 
continued responded condition of said track-relay 

e8.S. 
17. In combination, a Self-propelling poly 

phase-motored, movable body, a track therefor, a 
polyphase motor-energizing circuit which is con 
tinuously connected to said polyphase-motored 
body, a polyphase generator having a field-wind 
ing circuit, field switching-means for performing 
a controlling operation on said field-circuit, poly 
phase switching-means for connecting and dis 
connecting said polyphase motor-energizing cir 
cuit to and from said polyphase generator in 
either the forward or reverse phaSe-Sequence, 
track-relay means which is selectively respon 
sive to a predeterminable position of the poly 
phase-motored movable body at any one of a 
plurality of selectable points along the track, op 
eration-presetting means for utilizing said track 
relay means for terminating the forward-phase 
sequence energization of the polyphase motor 
energizing circuit, an Operation-maintaining re 
lay-means, starting-means for initially actuating 
said operation-maintaining relay-means, an Op 
eration-relay holding-circuit, responsive to the 
actuation of said operation-maintaining relay 
means, for maintaining the actuation of Said Op 
eration-maintaining relay-means, forward-con 
trolling means, responsive to the actuation of 
said operation-maintaining relay-means, for 
closing said polyphase switching-means in a de 
sired forward phase-sequence, field-controlling 
means, responsive to an actuated condition of 
said forward-controlling means and responsive 
also to an open condition of said field switching 
means, for closing said field switching-means, 
a field-controlling holding-circuit, responsive to 
the closing of said field switching-means and re 
sponsive also to a continued actuated condition 
of said operation-maintaining relay-means, for 
maintaining the closed condition of said field 
switching-means, forward-terminating means, 
responsive to the operation-presetting means, for 
opening said forward-controlling means, reverse 
controlling means, substantially simultaneously 
responsive to the operation-presetting means and 
responsive also to an open condition of the poly 
phase switching-means in the forward phase 
sequence, for closing said polyphase switching 
means in the reverse phase-sequence, reverse 

() 

15 

20 

30 

85 

40 

45 

50 

55 

60 

70 

6 
power presetting-means for presetting the re 
verse-power operation, and reverse-terminating 
means, responsive to the reverse-power preset 
ting-means, for opening the reverse-controlling 
means and the field-controlling holding-circuit, 
said reverse-terminating means including a self 
energized holding-circuit which is responsive to 
a continued responded condition of said track 
relay means, the apparatus also including an op 
eration-terminating relay having a relay-contact 
in said operation-relay holding-circuit for inter 
rupting said operation-relay holding-circuit, said 
operation-terminating relay including a self 
energized holding-circuit which is responsive to 
a continued responded condition of said track 
relay means. 

18. The invention as defined in claim 15, chare 
acterized by the track-relay means being of the 
retained-contact type having a reset-coil, and 
the combination including reset-means for en 
ergizing Said reset-coil. 

19. The invention as defined in claim 16, char 
acterized by the track-relay means being of the 
retained-contact type having a reset-coil, and 
the combination including reset-means for en 
ergizing said reset-coil. 

20. The invention as defined in claim 17, char 
acterized by the track-relay means being of the 
retained-contact type having a reset-coil, and 
the combination including reset-means for en. 
ergizing said reset-coil. y 

21. In combination, a load-circuit, power-sup 
ply means therefor, automatic control-means op 
erative, once it is set in operation, to carry 
through a predetermined series of a plurality of 
Successive switching-operations affecting the 
power-supply to said load-circuit, a plurality of 
presetting adjustment-means for said automatic 
control-means, a resetting means for resetting 
said automatic control-means after the comple 
tion of its operation, an operation-starting cir 
cuit for said automatic control-means, a hold 
ing-circuit for said automatic control-means, 
means including a relay-contact in said holding 
circuit for interrupting said holding-circuit after 
the conclusion of the operation, and means re 
sponsive to a subsequent operation of said reset 
ting means for reclosing said relay-contact in 
the holding-circuit. 

RUE-L C. JONES. 

REFERENCES C TED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 
532,593 Scott ------------- Jan. 15, 1895 
904,788 Libby ------------- Nov. 24, 1908 
945,925 Emmet ------------ Jan. 11, 1910 

1210,816 Lewis ------------- Jan. 2, 1917 
1,469,219 Johnston et al. ----- Oct. 2, 1923 
1739,330 Seeger ------------ Dec. 10, 1929 
2,412,514 Jones ------------- Dec. 10, 1946 
2,412,515 Jones et al. --------- Dec. 10, 1946 

FOREIGN PATENTS 
Number Country Date 

2,325 Great Britain ------ Jan. 29, 1912 
of 1912 
279,686 Germany ---------- Oct. 26, 1914 
470,767 Great Britain ----- Mar. 18, 1937 
546,572 Great Britain ------ Apr. 28, 1941 


