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MISSILE POWER TRANSFER SYSTEM 

DESCRIPTION OF THE PRIOR ART 

This invention pertains to a means and method for 
transferring missile power from an external to an inter 
nal source. 

In the prior art it is usual, upon arming of the missile, 
to start all of the electrical and electronic equipment, 
preparatory to ?ring, including electronic and infrared 
trackers and the power servos which are used to actu 
ate the control surfaces of the missile. 
The turning on of all of the electrical and electronic 

equipment in the missile generates substantial heat, 
whereby, if the missile is not ?red within a predeter 
mined time, the missile reaches a critical temperature, 
and it must be disarmed to allow the electrical equip 
ment to be shut off and to allow the missile to cool. 

BRIEF DESCRIPTION OF THE INVENTION 

In the apparatus contemplated by this invention, 
when the missile is armed, and the power transfer 
switch is connected to an external source of power, 
only the tracker and the regulated voltages are turned 
on. High voltage is not channeled to the servo am 
plifiers nor to the servos themselves, whereby the 
amount of heat generated by the electrical system is in 
consequential. 
When a ?ring signal is received, the power supply is 

switched from the external source to an internal source 

which may be either AC or DC. Typically, the internal 
source of voltage is a battery which is energized just 
prior to switching from the external to the internal 
source of power. When the internal source of power 
comes up to full voltage full power capability, a power 
transfer switch transfers the tracker and the regulators 
from the source of external supply to the‘ internal 
source of supply, and it also connects the servos and 
servo ampli?ers to the internal source of supply. When 
the missile is actually launched, therefore, the servos 
are operating effectively on internal power. 

It is therefore an object of this invention to control‘ 
the ?ow of power to the servos of a missile separately 
from the flow of power to the remainder of the missile. 

It is another object of this invention to energize at 
least the trackers of a missile when the missile is armed, 
and to defer the energizing of the high-powered servos 
and servo ampli?ers until after the missile switches to 
its internal power source. 

It is a more particular object of this invention to pro 
vide a system and a method for achieving the above 
enumerated objects. 
Other objects will become apparent from the follow 

ing description, taken in connection with the accom 
panying drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram, partly schematic, of a prior 
art connection of the external and internal power 
sources to a missile; and 

FIG. 2 is a block diagram, partly schematic, of the 
missile connected in accordance with this invention. 
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DETAILED DESCRIPTION 

Prior Art 

The prior art is shown in FIG. 1. The electronic 
power supply 10 is connected through a transfer switch 
12 to an external source 14 of alternating power, posi 
tioned upon the supporting craft, when the missile is 
armed. The output of the electronic power supply It) 
delivers electric power to, for example, an infrared, ul 
traviolet, or radar target tracker (not shown). The 
power supply 10 also delivers power to a regulator 16 
which is adapted to produce ‘regulated voltages which 
may be used for bias voltages, and the like, in the elec 
tronic systems of the missile. The power supply 10 also 
delivers electrical power to the servo ampli?ers and to 
the servos. Typically, hydraulic servos may be used 
which are electrically actuated by power from the 
power supply 10. 
The transfer switch 12 is actuated by a ?ring signal 

applied, for example, to the actuating coil 18 which 
transfers the switch 12 from the external to the internal 
source of supply 20. The internal source of supply 20 
may, for example, be a battery which has a high current 
capacity and which is enabled by an explosive squib to 
deliver power, If the power supply 20 is a supply which 
is constantly available, the coil 18 is typically actuated 
at the time of ?ring of the missile. When, however, the 
battery or supply 20 must be brought up to full power, a 
time delay may be applied to the ?ring signal of FIG. 1. 
For example, the internal power source 20 may be an 
alkaline battery which is adapted to come up to full 
power, on the order of 30 amps. in, for example, 200 
milliseconds. The ?ring signal applied to the coil 18, 
which transfers the transfer switch 12, would then need 
to be delayed by 200 milliseconds. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention is shown in FIG. 2. The power supply 
10 is connected through a transfer switch 12 to a 
source 14 of alternating power which is external to the 
missile and upon the supporting craft. The power 
supply 10, after the missile is armed, delivers power, for 
example, to an infrared, ultraviolet, or radar tracker 
(not shown) and to the voltage regulator 16. When the 
missile receives a ?ring signal, prior to the actual ?ring 
of the rocket engine, the internal source of supply 20 
comes up to full power and the transfer switch 12 trans 
fers from external to internal power. When the power 
supply 20 is instantaneously at its full power, the signal 
applied to the winding 18, which actuates the transfer 
switch 12, need not be delayed. Typically, with an al 
kaline battery for the source 20, it requires approxi 
mately 200 milliseconds for the battery 20 to come up 
to full power after which a delayed ?ring signal is sup 
plied to the winding 18, transferring the transfer switch 
from the external supply 14 to the internal supply 20. A 
voltage dropping resistor 15 may be placed in series 
with the source 14 to bring the output voltage of the 
power supply 10 substantially to what it would be in the 
apparatus of FIG. 1. 
While the power supply 10 is connected to the exter 

nal supply 14, the servos are not energized. When the 
transfer switch 12 changes from external to internal, 
the terminals 12A are also connected, therebyapplying 
a full voltage to the servos and servo ampli?ers of the 
missile. 
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Thus, in the apparatus of this invention, the servos in 
the missile are not energized until the missile is ?red, at 
which time power transfers from an external source to 
an internal source and, simultaneously with the power 
transfer, power is delivered from the internal source to 
the missile servos. 
By eliminating the energizing of the servos and servo 

ampli?ers in the missile during the period when the 
missile is armed, the temperature of the missile remains 
below a critical temperature, whereby the missile may 
remain armed until it is ready to be ?red. 
When it is desired to test the servos and/or the 

tracker, a test voltage of on the order of 220 volts, or 
whatever other voltage is needed to operate the servos 
and the tracker, is applied to the test voltage terminal 
25, The voltage is also channeled through diode 27 to 
the tracker and to the regulator 16. The power supply 
10 is biased in such a fashion that current does not flow 
backwards through the power supply. 

Thus, the apparatus of this invention performs a 
process or method of energizing a missile wherein the 
low powered items are ?rst energized during the arm 
ing phase of the missile operation and the high 
powered electronic devices, such as servos and servo 
ampli?ers, which generate substantial quantity of heat, 
are energized after the missile receives a ?ring signal. 
In this fashion, the missile never reaches a critical tem 
perature, whereby the missile never needs to be dis 
armed, cooled, and re-armed prior to ?ring. 
Although the invention has been described in detail 

above, it is not intended that the invention should be 
limited by that description, but only by that description 
in combination with the ‘appended claims. 
We claim: 
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1. In a missile requiring arming, energizing tracking 

equipment and control surface circuits of the missile, 
and ?ring whereby if the missile is not ?red in response 
to a ?re signal within a certain maximum time after 
energizing the electrical and electronic equipment the 
missile will reach a critical temperature due to heat 
generated by the high power requirement of the control 
surface circuits necessitating the missile be disarmed, 
wherein the missile includes a ?rst transfer switch for 
alternately utilizing an external power source prior to 
?ring or an internal power source in response to a ?re 
signal and coupled to a power supply means for supply 
ing regulated voltages and electrical power to a tracker 
means wherein the improvement comprises: 

a second transfer switch coupled between said power 
supply means and said control surface circuits for 
maintaining said control surface circuits in an in 
activated condition prior to ?ring whereby said 
control surface circuits generate no heat and the 
missile does not reach a critical temperature and 
for activating said control circuits only when said 
?rst and second transfer switches are actuated by a 
?re signal; 

a diode coupled across said second transfer switch 
for preventing power flow from said power supply 
to said control surface circuits when said ?rst 
transfer switch is supplying external power and 
said second transfer switch is inactivated; and 

a test voltage input terminal coupled to said control 
surface circuits and said tracker means through 
said diode adapted to accept external power for 
selectively testing said control surface circuits and 
said tracking eqpipgnergt. * 


