July 19, 1949. : ' R. LARAQUE 2,476,376
SCREW JACK WITH A REVERSIBLE MOTOR AND
' - SAFETY EJECTION MEANS

Filed Jan. 5, 1948 4 Sheets-Sheet 1

q=r “ H/ ~ \I\‘\\\\ﬁ\‘\ 7 .
: ) ’ i
AN ||
B 1 \ |

B , |l | :
dai=ma
’ o W W ll 'I \l . H

81‘3’ = 1 T
SNEY Q - '

'&: — —Q e —

Y o |

e i u N

-t ‘ ; l‘ll ‘\1 , : -

= REAGRY -

Ll

i

fi

il

FIG. 1

—
g_ 5~




2,476,376

R. LARAQUE
SCREW JACK WITH A REVERSIBLE MOTOR AND

July 19, 1949.

SAFETY EJECTION MEANS

4 Sheeots-Sheet 2

Filed Jan. 5, 1948

OOUANARINRANNNNNNRN:

SRR
LN S rrrTE I,

SR AN

W

2€

e

QL L2 UL

EE<

AyrAWV

\\ smm&v

M
&

NN
§§$§w“

5
lrff!:e

8€

\AAAA“/\\\\N\\\

QERANINNANDNNN NN

“ﬂ_m\\\\ \\\\\\\\\\\

‘\\\\\\\\\\\\\\\\\\x\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

// /r/f’fllffl/'ffffll/ﬂliﬂl{!’lﬁlﬂflt
\ /
w .

AR rlﬂfllflflfl’!ﬂ SeAWRRL AR LR
srr. xx\!\\\\\i\\\\\\\\\\\\\\\ Q\\\\\\\\\s\!\\\\\s!\\\\\\\s\\. .\\\\_

\ghwxosaswsss

I/////l///////’///////////l

ALY,

\\\\

=r A

51 &l 9z

L ideidded
Amﬂ?&%2\527¢7/3Z¢V

B2 NN

O,OlOs_srr,OsTS.Syy

\

“-Em\\\ \\\\\\\\\\

AIIIIEILI 1 IIIEIIILITEIIIOTTIE#L L I IILIIRITIIE

0LEIIIPITEIIIIIIILIPIRIIISIIIILRIEATELEIIIITILLAL T L] (4 9P T LEITIIIIFI 53 TIFLTIELLIEE

¥ NN

\\

=S "f"}!."""‘r’"”"""'""”””."”"””””‘ \\\\\\m \\\I\-
7 o 1
\\ ) C B | &=
\ : i A_ o ——
VAl

\22722%227 TRy

(D777



2,476,376 .

R. LARAQUE

SCREW JACK WITH A REVERSIB

LE MOTOR AND

July 19, 1949.

4 Sheets—Sheet 3

SAFETY EJECTION MEANS

Filed Jan. 5, 1948

s % os
> NN
B | ’ # = < AWWI
S '9id L , <
| = :
AN NNNNAN /.7 NONNNN - 7
T / € (LI
& 0 g 9l ] oy g2 vl 12
\ %?N of
| &
‘/
| _ e
v "9ld v
| \ :
PSS iy PR
se 4 8l h 3
. si 15 wmeEg, 2



Jlﬂy 19, 1949. R. LARAQUE . . 2,476)376
SCREW JACK WITH A REVERSIBLE MOTOR AND
SAFETY EJECTION MEANS

Filed Jan. 5, 1948 4 Sheets—Sheet 4

Y

< I
vl E NG}
s @
N . -/
m (&)
[\ ‘-(3\
N 9
2] N % ~N \EE %
w | °
©




Patented July 19, 1949

2,476,376

UNITED STATES PATENT OFFICE

SCREW JACK WITH A REVERSIBLE MOTOR
AND SAFETY EJECTION MEANS:

Roland Laraque, Paris, France, assignor to So-
ciete Anonyme L’Auxiliaire Industrielle, Paris,

France, a corporation of France

Apgelication January 5, 1948, Serial No. 636
In France August 9, 1947

(CL 60—6)

8 Claims.

1

The present invention has for its object to pro-
vide the new article of manufacture formed by
g screw jack controlled by a reversible motor and
provided with a safety device acting in a given
direction of actuation (ejection of the jack-rod),
said device being adapted to be actuated through
a simple and fast actuating operation, in the
event of non-operation or a check in the opera-
tion occurring for any reason and at any point
of the stroke in said direction, of the motor
which normally provides for such operation (such
as an electric motor).

A jack of the above character is applicable,
by way of example and not of limitation, in con-
nection with the retracting operation of an air-
craft-undercarriage or landing gear which is
normally effected, both for retracting and pro-
jecting the undercarriage, through the rotation
of o reversible motor, and for which it is desired
to avert the consequences arising from. an im-
possibility of projecting the undercarriage in a
normal manner at a desired time.

To actuate said safety: deviee, it is simply nec-
essary to releage, under the action of @ Very
slight actuating stress, a detent percussion mem-

er, having a spring normally retained under
tension, and: the release of which is operative to
open the check valve of & tank containing a pres-
sure fluid. This fluid, through a conduct con-
. necting it with the jack, then penetrates into the
safety device, first uncouples the rigid connec-
tion between the control screw and the drive
system connected with the motor, then directly
acts upon the screw-and-nut assembly of the
jack causing this assembly to move in the man-
ner of a piston within its cylinder and causing ac-
cordingly an ejection of the rod and also, in the
exemplary application mentioned abave, the
ejection of the undercarriage rigidly coupled
with the end of said assembly.

Further characteristies and features of the in-
vention will appear from the ensuing disclosure
relating to o preferred embodiment of the re-
versible motor and safety ejection Jjack, illus-
trated by way of indication and not of limitation
in the accompanying drawing wherein:

Pig. 1 is a fragmentary longitudinal cross-sec~
tion showing the drive portion and the safety
ejection device for the rod of the jack forming
the subject of this invention.

Tig. 2 shows in fragmentary longitudinal
cross-section the portion of the jack to which is
attached the retractable undercarriage.

Tig. 3 is a fragmentary longitudinal cross-sec-
tion on line ITT—III of Fig. 2.
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Fig. 4 is a cross-section showing the position
occupied by certain elements of the jack after
admission of the pressure Auid into the safety
device. .

Fig. 5 shows the position occupied by said ele-
ments after the screw-and-nut assembly has been
released from rigid connection with the engine
controlled drive device.

Fig. 6 diagrammatically illustrates the jack in
ejected position when the normal control device
is being used.

Fig. 7 is a diagram illustrating the jack in
ejected position when the safety device is being
used.

Tn Fig. 1 there has been illustrated the means
used to drive the jaek in its normal operation.
In this case, the drive is transmitted from g re-
versible motor | through a couple-limiting clutch
means 2 (diagrammatically indicated 1in the
drawing) to a speed reducing gearing controlled
as follows: the drive portion of the clutch 2 is
rigid with the shaft 8 journalled in appropriate
anti-friction bearings 4 mounted in the casing 5.
Said shaft has secured thereon a pinion § mesh-
ing with the larger digmeter portion of a gear
1 provided with two sets of teeth, said gear be-
ing fitted with appropriate anti-friction bearings
8 supported on the fixed shaft 9 rigid with the
casing 5. The smaller diameter portion of the
dual-toothed gear T meshes with a toothed gear
{0 secured on a bushing i1 which rotates in ap-
propriate anti-friction bearings 12 and i3 sup-
ported in the casing 5.

The bushing 11 terminates in a cylindrical por-
tion I4 of enlarged diameter, the end face of
which is adapted to engage through a claw-clutch
means 15 the head 16 of the jack-screw {71 which
is supported at one of its ends by its nut 18 and
at the opposite end in a suitable bearing 19 (see
Fig. 2).

In order to prevent the head 16 of the jack
screw |71 from becoming uncoupled from the cy-
lindrical portion 14 of the bushing if, said cy=
lindrical portion is formed with one or more
recesses 20 the bottom or end-wall of which is
formed by the periphery of a hollow piston 21
axially slidable within the cylindrical portion {4
of the bushing (I but maintained in normsal op-
erative position of the device by means of a hias-
ing spring 22; said spring engages at one end
the end wall of the hollow piston 21 and at ifs
other end the end wall of the cylindrical portion
14 of the bushing 11.

In each of said Tecesses 20 is arranged a hall
23 engaging said recess 50 as to be more than’




3
half embedded therein and which rests against
the peripheral surface of the hollow piston 21
(Fig. 1). The ball is retained in its recess (ir-
respective of the attitude of the aireraft in
flight) by means of a retaining socket 24. The
other portion of the ball 23 engages the bottom
of an annular groove 25 of trapezoidal cross-sec—
tion formed in the head 1§ of the serew 7. The
above-described ball-and-groove locking device
acts to prevent any lateral displacement of of
the screw 7 together with the interiorly threaded
member {8 which controls the helical movement
of the screw I7 through the agency of the clutch
claws 1§, the head 18 of the screw {7 with the
end face of the cylindrical portion 14 of the
bushing i1,

The nut 18 is blocked against rotation through
a telescopic tube 26 with which it is rigidly con-
nected, said tube in turn being made rigid with
the tubular extension 27 (see Figs. 2 and 3) of a
fork member 28 through a pin 29 cn- which is
mounted a key 30 for sliding displacement in a
slot 8 formed in said tubular extension 27. The
fork 28 carries a pin 32 (g screw-threaded end
of which is provided with a nut 33) which makes
is possible to immobilize the pin 34 to which is
attached the retractable undercarriage, not
shown. The just described assembly thus pro-
vides a universal or Cardan joint, On the other

hand the casing 5 is extended on the side of the -

telescopic tube 26 by a guiding tube 2§ terminat-
ing in a bearing or journal housing 85. The cas-
ing 5 is at its opposite end bivoted through a
universal joint to the body of the aircraft through
the use of a pivotal fork 37.

In normal operation of the screw jack forming
‘the subject of this invention, the reversible rno-
tor { transmits its drive through g reducing gear-~
ing and through the bushing {I—1I4 to the screw
17 which then shifts its nut 18 along the tube
25. Said nut in its displacement carries with it
in either one or the other direction the telescopic
tube 26 with which it is rigid. The relative move-
ment between the telescopic tube 26§ and the
slotted fork element 27 gives rise at the start of
each stroke in either direction, to an initial lost
motion phase for the tube 26 and the pin 28 rigid
therewith, prior to exerting any action upon the
undercarriage itself. This lost motion serves to
control the levers (not shown herein) which cause
the unlatching of the undercarriage when in pro-
Jected position or the release of the undercar-
riage when in retracted condition.

After the key 30 has engaged either one of the
end walls of the slot 31, the telescopic tube 26
causes the retractible undercarriage attached to
the jack shaft 34 (see Fig. 6), respectively to he
raised when moving in one direction and to be
lowered when moving in the opposite direction.
In the accompanying drawing the raising of the
undercarriage is shown to be effected upon con-
traction of the jack and the lowering of the un-
dercarriage upon expansion of the jack.

Within the jack driving device which has just
been described is accommodated the safety low-
ering device. As may be ascertained from Fig, 1
this device is of highly simple construction and
operation and offers a minimum overall size or
bulk, since it occupies the central portion of the
jack according to the invention. Said safety low-
ering device is controlled by the hollow piston
21 mentioned above and on the face of which ini-
tially acts the pressure medium. Said hollow pis-
ton carries a push rod 39 which at its opposite
end extends through an extension 40 of the fac-
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ing §, slightly projeeting outwardly thereof. The
push-rod 39 is separated from the extension 40
of the casing 5 by an annular duct or channel 21,
A cap 42 threadedly engaging the extension 40
of the casing 5 protects from any extraneous ac-
tion the end of the push-rod 39 (projecting out
of the casing 5) and seals the end of the annular
duct 41. A certain amount of clearance is pro-
vided between the central portion of the push-rod
89 ang the internal portion of the bush {1, so as
thereby to define a sort of annular channel 43.
There is similarly provided at 44 a certain spacing
between the end face of the bush i1 and the cas-~
ing 5, for purposes to be described later. The
hollow piston 21 ig peripherally formed with an
annular groove 45 of trapezoidal cross-section.

There is formed in the casing 5 2 screw-thread-
ed aperture 46 adapted to receive for instance the
threaded connection of the flexible pipe commu-
nicating with the above-mentioned pressure fluid
tank.

Rotary joints 47 and 48 mounted on the bush-
ing Il and the cylindrical portion 14 as well as
the slidable joint 49 provided on the nut 18 en-
sure fluid-tightness of the device.

Finally, the chamber of varisble volume de-
fined by the tube 26 and the nut (8, the tube 35
and the bearing 36, serves as a bneumatie damper
for the safety ejection of the tube, through the
provision of the tight seals 49 (on the nut 18) and
52 (on the bearing 26), as well as the vent outlets
53 formed in the bearing 36 and which if de-
sired may be provided adjustable through screws
or loaded by an adjustable spring-biassed check-
valve, not shown herein,

Should for any reason and at any point of
its downward (jack expanding) stroke, the mo-
tor { break down, or should for any accidental
cause such as an abnormally “tough” area, the
reaction he greater than the maximum permis-
sible sliding value for the stress-limiting clutch
2, the pilot would then release the percussion
member of the safety tank. The pressure me-
dium flows into the safety device, the result of
this being to displace the hollow piston 21 until
it engages the end face of the cylindrical por-
tion 14 (Pig. 4) while compressing ifs spring 22,
blocking it by pressure action in its new posi-
tion and uncovering the port 50 formed in the
cylindrical portion 14 of enlarged diameter in
the bushing if, and through which the pressure
fluld penetrates into the expansion chamber 51,
Under the effect of the pressure exerted by the
nut {8, the balls 23 are projected into the an-

5 nular groove 45 and release the head 16 of the

secrew 171, which is thus disconnected from the
cylindrical portion 14 of the bush I, The fluid
pressure continuing to further act upon the sur-
face of the nut 18, pushes the nut I8 and the
screw. [T through the tube 35, after the manner
of a piston in ifs cylinder (see Figs. 5 and 7).
The nut and its screw in turn carry with them
in their displacement, through the agency of the
28 (see Figs.
2 and 3) with which the retractible undercar-
riage (not shown) is rigid, thus enabling the
latter to be lowered.

After landing has been effected, in order to
recondition or recock the safety device of the
jack according to the invention, the percussion
member of the safety tank is first cocked, the
effect of this being to allow the check valve of
the tank to drop back upon its seating and to
vent the jack to atmosphere. Then the under-
carriage and the jack are disconnected, For
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this. purpese it is simply. neeessary to extract
the pin 32 from: the: fork. 28:by: loosening the:nut
33: (see: Figs.. 2 and: 3) then. the cap: 42: 18 un=
screwed: (Fig. 1). Since:pressure is:relieved from
the face of the hollow:piston 21" the Tatter will
have: been restored. to- its. initial position (as
shown in Fig. 1): by the- aetion:- of the biasing
spring 22. The: telescopic: tube 26 is.- then rein=
serted into the tube 35; after having pressed:the
push-rod: 38} in the first place so-as+te: uneover
the port-56: and- thus:to -allow’ escape of the fluid
from- tube’ 85; and: in’ the second: place to allow
the balls: 23:t0 be- retracted so-as to enable the
head! {§ of the screw: i1 to return to- its plaece:
Afters the annular. groove 25-0f the head: 16 comes
into register with the-recesses-20-for the halls 23;
the application of pressure is discontinued on the
push-rod 38 the balls 23 then- ride up along-the
cam-surface of the-annular groove: 45, and, while
thus r‘etuvrni-ngto- their place, they latchingly con-
neet-the head: {6 of the:serew T with-the engine
controlled - ériving device.. The safety device-is
then: cocked and in & condition- to- resume its
fithetion:

Tt will of course be understood that the ex-
emplary embodiment described: above and illus-
trated’ in the accompanying drawings is given
merely’ by way of indication and not of limita-
tion, and-it may be possible-to provide any modi-

feations in the jack with a safety rod-ejecting :

device according to the invention, and to replace
therein certain elements by equivalent ones with-
out departing from-the spirit of the invention.

Thus for example the jack according’ to the
invention could’ be applied to the control of a
device other than. a retractable aireraft under-
carriage. '

. 'What is: claimed: is:

1. A screw-jack device comprising in combina-
tion a casing. having an-elongated tubular por-
tion, a tube telescopable within said tubular por-
tion in coaxial spaced relation therewith slidable
in the outer end.-of said-tubular portion; a-struc-
ture to be-operated-by said-device attached to the
outer end of said tube, a-nut member at the inner
end. of: $aid tube-non-rotatably: sealingly slidable
in said tubular pertien, & serew-rod engaging said
nut and extending in coaxial relation with both
said tubuwlar portion and said tube, said screw-
rod when rotated causing said nut-and-tube as-
sembly to move axially between a retracted and a
projected position with respect to said casing, a
reversible power-means outside said tubular cas-
ing, a drive connection extending from said
power-means to a drive member in said casing
opposite the inner end of said serew-rod, co-oper-
ating clutch means in said drive member and in
said inner end of said rod adapted to drivingly
couple said rod and said member in rotation when
said rod is in said retracted condition, means to
latch and unlatch said member and said inner
end of said rod with respect to each other when
so coupled, pressure-fluid actuated means in said
tubular casing, means to admit pressure fluid
from an external source to one side of said last-
mentioned means, sald means being operative,
when so actuated, fo first unlateh said drive-cou-~
pling between said rod and said member and then
to cause said fluid pressure to act upon said nut
to impart a bodily axial displacement to said nut-
and-tube assembly together with said screw-rod
from said retracted to said projected position
thereof, thereby operating said structure accord-
ingly.

9. A serew-jack device as claimed in claim 1
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wherein: said latching: means: comprises: in: com~
bination: a head’ at: the: inner end: of said. screw,
& pair' of complementary generally’ interesting
eylindrical surfaces: in: said: drive member and
said head respectively,. circumferentially spaced
recesses in the outer one. of said surfaces. and
correspondingly - dispased: apertures- through the
inner one: of. said surfaces, and. a-latching bail
adapted to be:housed partly: in each:one of said
recesses and. partly: in-the related aperture, said
pressure-actuated means: being operative, when -
unactuated, to-retain:said:balls :in’ such. position
and when actuated, to allow said balls. to- drop
through said apertures completely out of the
related  recesses.

3. A screw-jack device as claimed in claim: ¥
wherein- said drive-member has- & cavity with
cylindrical walls directed towards said screw-
rod, said screw-rod has a cavity with cylindri-
cal walls directed towards said member adapted
to'surround said first-mentioned cylindrical walls;
annularly arranged clutch teeth at the end- of
said walls of said member and complementary
clutch-teeth in the bettom:of said cavity in-said
head; adapted to co-operate in rotational driv=
ing engagement with-each other when said screw=-
rod: is in said normal- retracted- position; cir=
cumferentially-spaced: recesses- in the- inner pe-
ripheral surface of said- cylindrical walls of said
screw-head and vcorrespondingly-arranged ap-
ertures- through said’ cylindrical- walls of ' said
member, a latching ball adapted to be- seated
partly in each of said.recesses and partly in the
related aperture insaid normal: retracted posi=

s tion of said serew-rod; & piston sealingly slid=

able in- said cavity of said member between: &
retracted latching- position and a projected un-
latching position with:respect thereto, and hav-
ing a peripheral-annular groove arranged to'reg-
ister with. said annular apertures only for- said
projected position: of said - piston: to then allow
said balls to drop into said groove, spring means
urging said piston to said retracted position
thereof, and said pressure-fluid when admitted
urging said pisten towards said’ projected un-
latching position thereof:

4. In a-screw-jack device as claimed in claim 1
wherein: the inner surface of said' nut defines &
fluid-tight enclosure with said casing, a hollow
cylindrical portion on said memper and a hol-
low cylindrical portion on the inner end of said
screw-rod surrounding said first-mentioned por-
tion, complementary pairs of annhularly arranged
recesses in the cylindrical walls of said portions
respectively and a set of balls each movable be-
tween 2 latching position wherein said ball partly
engages each one of said complementary pair of
recesses in said cylindrical walls respectively and
an unlatching position wherein said ball is re-
tracted out of the recess in said cylindrical wall
of said screw-rod cavity, a piston formed with a
peripheral groove sealingly slidable in said mem-
ber cavity, spring means urging said piston to
3 position wherein said periphery thereof re-
tains said balls in said latching position there-
of, means to admit said pressure fluid into the
chamber defined between the inner walls of said
member cavity and the adjacent side of said
piston to thereby urge said piston to an unlatch-
ing position wherein said groove therein allows
said balls to drop to said retracted condition
thereof, a port through the cylindrical wall of
said member cavity arranged to be uncovered by
said piston when urged to said unlatching posi-
tion, said port providing communication from
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said chamber to said enclosure to thereby cause
said pressure-fluid to first positively force said
balls to said retracted position thereof, and then
to drive said nut together with said screw and
said tube to said projected position thereof out
of said tubular casing.

5. A screw-jack device as in claim 1 wherein
said power-means comprises a reversible elec-
tric motor secured outside of said tubular cas-
ing and said drive connection includes a torque-
limiting device on the shaft of said motor and a
reducing gearing from said device to said drive-
member.

6. A screw-jack device as in claim 1 wherein
said tubular casing portion, said nut, said tube
and said slidable seal between said tube and said
portion define a substantially air-tight enclosure
forming a pneumatic damping means for the
emergency-projecting movement of said assem-
bly, and an adjustable vent aperture is provided
for said enclosure to adjust the damping action
thereof.

7. A screw-jack device comprising in combi-
nation g casing having an elongated tubular por-
tion, a tube telescopable within said portion in
coaxial spaced relationship therewith slidably
sealed in the outer end of said bortion, a strue-
ture to be operated by said device attached to
the outer end of said tube, a nut member at the
inner end of said tube sealingly non-rotatably
slidable in said tubular portion, and defining
with the inner end of said casing a sealed en-
closure, a screw-rod engaging said nut and ex-
tending coaxially to said tubular portion ahd said
tube, a reversible power-means outside said cas-
ing, a drive member in said casing opposite the
inner end of said rod and a drive connection
extending from said power-means to said drive-
member, a cavity with a cylindrical wall extend-
ing from said member towards said rod and a
cavity with a cylindrical wall extending from the
inner end of said rod towards said member sur-
rounding said first cavity-wall, clutch-teeth on
the end of said first cavity-wall and clutch-teeth
in the end-wall of said second cavity drivingly
cooperating therewith when said rod is retracted
within said casing for normal operation, annuy-
larly-spaced recesses in the inner-cylindrical
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surface of said second cavity-wall and comple-
mentary apertures through said first cavity wall,
a ball each adapted when in a latching position,
to be partly seated in each of said recesses and
partly seated in a related one of said apertures,
a piston sealingly slidable in said first cavity de~
fining a chamber with the end~-wall thereof, a pe-
ripheral groove around said piston, spring means
urging said piston to a position wherein the pe-
riphery thereof retains said balls in said latch-
ing position thereof, a supply of pressure fluid
outside said casing, means to admit Pressure
fluid in an emergeney from said supply to said
chamber to thereby urge said piston to an un-
latching position wherein said groove allows said
balls to be retracted from out of said respective
recesses, a port through the cylindrical wall of
said first cavity arranged to be uncovered by
said piston only as said piston is urged to said
unlatching position to provide communication
from said chamber through said port to said en-
closure, whereby said fluid acts in said enclosure
first to force said balls to said retracted posi-
tion thereof and then to drive said nut, tube and
screw assembly outwardly of said casing.

8. In a screw-jack as claimed in claim 7, a
push-rod extending from said piston axially and
projecting from out of said casing to allow said
piston to be manually actuated after said piston
has operated in an emergency, both to uncover
said port and thus allow the fluid in said en-
closure to be vented, and to allow retraction of
said balls to thus enable said screw to return
to the normal retracted position thereof,

-ROLAND LARAQUE.
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