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3 Claims,

(CL 175—183)

(Granted under the act of March 3, 1883, as
amended April 30, 1928; 370 0. G. 57)

This invention relates to electric testing ap-

paratus, and more particularly to an apparatus
for checking a conventional distributor used in
controlling the various bomb stations in a bomb
release system on aircraft.

A modern bomber with its many electrical cir-
cuits and devices presents a difficult problem in
continuity testing. This invention facilitates the
testing of one of said electrical devices, the bomb
station distributor, by providing means for ex-
pediently testing correct connections and con-
tinuity of leads. This invention eliminates. the
slow procedure of testing each lead individually
for correct assembly and continuity. This is done
by plugging the connecting cable of my invention
into the main connector receptacle of said dis-
tributor. This connects the distributor conduc-
tors in series with a source of electricity and
lamps. If any distributor circuit under investi-
gation is broken, the corresponding indicating
lamp in my invention does not illuminate. The
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operations of checking the multiplicity of circuits .

in a bomb release distributor is accomplished
automatically. '

For a more complete understanding of the in-
vention and for other objects and advantages
thereof, reference should now be had to the fol-
lowing descriptions in connection with the ac-
companying drawings, in which

Fig. 1 is a wiring diagram of a conventional
bomb release distributor that can be conveniently
tested by my invention; and .

Fig. 2 is a wiring diagram of my invention.

Reference numeral | of Fig. 1 generally indi-
cates the wiring diagram of a conventional
thirty-two station distributor used- on aircraft
bombers for the release of bombs from the various
bomb -stations. Said bomb station distributor is
a relay actuated timingvor stepping switch de-
signed to operate in conjunction with the release
mechanisms which are at the bomb stations in
an electrical bomb release system. The station
distributor distributes electrical impulses to the
various bomb release mechanisms in a bomb re-
lease system through any one of the thirty-two
different circuits of the distributor. (Some air-
plane bomb release systems, due to the number
of homb stations in the airplane, do not require
the use of all thirty-two ecircuits of the distribu-
tor) An electrical impulse from my apparatus
enters the distributor through pin receiving
socket A of the female electrical connector re-
ceptacle 59. goes through pin B and through a
bigtail wirc connection 56 to the distributor arm
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51, out through the distributor points 58 to the
female electrical connector receptacle 59, and
back into the indicating circuits of my invention
where a visual record is made. Part of the same
incoming impulse to pin A travels through the
relay 60 and the return is grounded. This ener-
gizes the relay 60 which attracts the relay arma-
ture inward. When the pulse ends, the relay be-
comes de-energized. Thig relay armature in con-
Junction with coacting springs and a ratchet pro-
vides an electrical impulse responsive motor
means for positioning the distributor arm in
readiness to receive g succeeding impulse from
my invention for the next distributor circuit test.

Fig. 2 is a wiring diagram of my invention.
Reference numeral 2 indicates an alternating
current power supply, from which transformer 3
Is actuated, the transformer being coupled to a
dry disc rectifier 4 which, in turn, is connected
In a bridge circuit with a suitable filter 5 having
output terminals 7 and 8. The negative side of
the filter output is grounded at 6. A substitute
battery can be connected across the power line
terminals 7 and 8 in lieu of the above alternating
power source, if desired. :

The plate of tetrode tube 9 herein identified as
the electronic control, is connected to the posi-
tive power output terminal T through relay coil
f0; the cathode return is connected to the nega-
tive side of said rectified power output through
ground f1. The control.grid is likewise grounded
f1, through the cathode return. The screen grid
of said tube has one lead connected to armsature
12 of main relay switch 13, and has another lead
connected to ground {4 through resistor 15.
Capacitor 20 is connected across resistor 15 with
one side of said capacitor connected to the
grounded end of said resistor 15, and the other
slde of said eapacitor in sliding engagement with
said resistance through means of slider 2. The
heater of said tube is connected across the power
supply in any conventional manner. )

Armature 54 of relay I3 is. electrically con-
nected to pins 17 and 18 of the male electrical -
plug 19. Timing lamp indicator 22 is connected
to said line and grounded at 23.

Single - throw fast - acting auxiliary relay

switches 24, 25 and 26 have their fixed contacts

21, 28 and 29 connected to male plug pins 30, 31
and 32, respectively.. The remaining fixed con-
tacts 33, 34 and 35 are connected together and
electrically connected to the positive terminal 7
through single-pole single-throw release switch
36. normally closed. Indicator lamps 371, 38 and
39, and capacitors-40, 41 and 42 are connected in
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parallel across relay coils 43, 44 and 45, and

grounded at 46, 47 and 48, respectively. Relay
armatures #9, 50, and 5t are connected to the
positive sides of their respective coils 43, 4
and 45.

Although Fig. 1 discloses a thirty-two station
distributor, provisions for testing only three of
the distributor circuits are shown in Fig. 2 as in-
dicated by lamps 37, 38 and 39. The remaining
distributor circuits can be tested with identical
lamp arrangements connected in parallel. with

" the above lamps.

N

Operation

The male electrical connector plug 19 is insert-

ed in the female electrical connector receptacle §9

. of Fig. 1, so that'pins 17 and 18 associate with pin
receiving sockets A and B, respectively. The test
unit is energized through means of power switch
52. The timing switch or distributor 1 is turned
on to either Slow or Fast depending on what
speed it is desired to test the unit. It is recom-
mended that all units be tested at both speeds.
The test button 53 is depressed and held in that
position until the distributor has been operated
and . tested through one complete cycle. A cor-
rectly operating distributor will light up all indi-
cating lamps 37, 38 and 39. If none of the lamps
light up and the timing lamp indicator 22 flashes
on and off, it is an indication that the mechani-
~ cal motor means for automatically positioning
the relay armature 57 of the distributor | is open
or defective. If none of the lamps 31, 38 and 39
light up, it is an indication that those particular

lamp circuits through the distributor are de- !

fective.

When the test button §3 is depressed, it closes
the plate circuit and screen grid circuit of tube
9, thereby energizing said plate and said screen
grid with a positive power line potential. The
screen grid circuit is energized through armature

{2 which is normally closed against contact 55,

and capacitor 20 is instantly charged with a dis-
sipable charge from the power line. Since the
plate is energized simultaneously with said screen
grid, the tube conducts and energizes relay coil
{0. Current through the plate circuit and relay
coil 10 subsequently displaces armature (2 from
contact E5, and simultaneously closes armature
54 against contact 6. Thereupon, the discharge
from capacitor 20 tends to maintain the screen
grid energized and the tube in conducting condi-
tion, thereby holding armature 12 in the dis-
placed or open position and 54 closed. At this
instant, power supply current is allowed to flow
to pins 171 and (8, to energize the distributor,
through said relay armature 54, However, as the
capacitor 20 continues to discharge, the bias on
the screen grid becomes less and less positive,
resulting in less and less plate current. when
the plate current is reduced to a “drop-out” value,
armature 54 is released to its former and open

position and armature {2 is allowed to regain its

normally closed position. At this instant, the

power supply flow of current to pins {71 and 18

is stopped, due to the break in the circuit between

armature 54 and fixed contact (6, and the pulse
 eycle is started over again.

During the interval of time between the closing
and opening of armature 54, the relay 13 applies
a timed power line pulse of current to the dis-
tributor arm, and to the motor means 60 of the
distributor 1" which starts the distributor arm on
its cycle of operation as heretofore explained.
If the continuity of the particular distributor
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circuit is unimpaired, said pulse will light up the
corresponding indicator lamp—for purposes of
example, let us assume it to be lamp 371. At the
same time the capacitor 40 begins to charge, and
the relay armature 49 starts to close. Assoon as
the pulse is terminated, the capacitor 40 dis-
charges into relay coil 43 causing the relay arma-
ture 49 to continue its travel until it makes con-
tact with fixed contact 33. This connection
allows power line current through switch 36 to
lock the relay and cause the indicator lamp 3T
to remain lighted.

While the above description discloses the op-
eration of one circuit, the distributor arm 57 con-’
tinues on its cycle as long as switch 53 is de-
pressed, and the above operation repeats for every
one of the thirty-two circuits through the dis-
tributor unless the mechanical motor means in
the distributor is defective. Thus lamps 38, 39,
ete., are successively and cumulatively lighted, if
their circuits are continuous.

When a complete thirty-two point cycle has
peen made and it is necessary to extinguish all

.lamps, the release switch 36 is momentarily
opened, which removes the ‘voltage from the

lamps and opens the relays in readiness for an-
other complete cycle to be started or another dis-
tributor to be checked. '

While T have shown a particular embodiment
of my invention, it will be understood, of course,
that I do not wish to be limited thereto, since
many modifications may be made, and I, there-
fore, contemplate hy the appended claims - to
cover any such modifications as fall within the
true spirit and scope of my invention.

The invention described herein may be manu-
factured and used by or for the Government of
the United States of America for governmentai
purposes without the payment of any royalties
thereon or therefor. '

What is claimed is:

1. In an apparatus for testing a pulse actuated
distributor, said testing apparatus comprising:
a direct current power supply; an electronic tube
having a heating filament, cathode, plate, control
grid and screen grid, said heating filament being
connected across said power supply, and said
cathode and control grid being connected to the
negative side of said power supply; a capacitor-
resistance timing circuit connected across said
sereen grid and the negative side of said power
supply; a plug connector; & double-pole singie-
throw relay switch having a relay coil, a pair of
armatures and a pair of fixed contacts, said relay
coil being connected across said plate and the
positive side of said power source, said fixed con-
tacts being connected to the positive side of said’
power supply, one armature being normally
closed and connected to said screen grig, and the
other armature being normally open and con-
nected to a pin of said plug connector; an indi-
cating lamp connected across said other arma- -
ture and the negative side of said power source;
single-pole double-throw relay switch means
having a relay coil, an armature, and a pair of
fixed contacts, one of said fixed contacts con-

. nected to the positive side of said power supply,
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the relay coil, the other of said fixed contacts
and said armature which is normally closed
against said other fixed contact connected in
series across a pin of said plug connector and the
negative side of said power supply; a capacitor
connected across said last-named relay coil; in-
dicating means connected across said last-named
relay coil; a switch connected between said one
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fixed contact and the positive side of said power
supply; and a switch connected between the
double-pole single-throw relay switch and the
positive side of the power supply. .

2. An apparatus for testing a multi-circuit dis-
tributor comprising connecting means having in-
put and output terminals connectible to the input
and output terminals of said distributor, respec-
tively, a power supply, an electronic tube having
& screen grid and a plate circuit, a relay switch
having a coil connected in sald plate circuit, said
switch having its input and output terminals
connected to said supply and the input terminal
of said connecting means, respectively, a timing
circuit connected to said grid for periodically
causing conduction of said tube whereby said

-switch is periodically energized, indicator means
connected to each of the output terminals of said
connecting means, and lock means for said indi-
cator means connected across said indicator
means.
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3. An apparatus according to claim 2 wherein
sald lock means comprises g relay switch having
a coil across said indicating means, an armature
connected to one end of said coil, and a pair of
contacts connected to said supply and the output
terminal of said connecting means, respectively.
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