- &N R A N N N
\ \ X
) . N7 T s\ -ﬂﬂ!l-.-.’. > )
S SRRl SE RN NI :
3 [ w .
Z 4) . %
E e |
1 o Zﬂv }/V
< s © M,
s S 3 Ny \
—._.“ = = | R , .
W. T ©_ X N ‘H;..._J
— 'y —
: NSNS N vl = AN Y xom |
A e R AT AL YT T s
= 1\%\\\\\\\“\#ﬂ\ T Z A TZZZ ] 77 A e A AR, BRI 7 777, P ¢ N Ny
/7 ] L///// . \\w\.\\\\ \ et e : S
//@rﬁnn:ﬁ@tﬁnh«h»ﬁnhhg&\b\l iy NPT
NSNS R S S s S S A\ A \\“ 22 AN
O g Heny (1D “. S T If.rff,.”ﬂﬂ..ﬂftﬂrfﬁﬁd.rff; - iy
SYUETIIST T ® s D N J VO Ve VY
i AR~ N x SN u_ { Y LR WA N
) A N\ @ N _ . S O T
= SIS N N % N N
1IRg [z Z Q| M
~ = | s SN M R
s ﬁ ” 3 | , ! \y = o Ny S -
0D / £ . N ~
= ATSING R N SYISY - L2
XN



Patented Mé.r. 7, 1944

2,343,350

UNITED STATES PATENT OFFICE

2,343,350
ANCHOR

Walter F. Warren, Hermosa, Beach, Calif., assign-
or, by mesne assignments, to Cooper Aircraft
Mooring Co., 2 copartnership

Application November 25, 1941, Serial No. 420,391

8 Claims.

- This invention relates to anchors of the type
that can be set into the ground without making
an excavation therefor, and is particularly useful
in small, light-weight anchors such as may be
carried by aircraft for mooring the craft when 5
on the ground.

An object of the invention is to provide an
anchor of the type referred to which can be egs-
ily set in and removed from the ground, while at
the same time affording good anchorage.

A more specific object is to provide a screw-
type anchor that can be readily started into the
ground. |

Still another object is to provide an anchor of
the self-setting type that is relatively free from 15
clogging, and is reliable in operation.

Another object of the invention is to provide.
an anchor that can be set and expanded rapidly.

Another object is to provide an expanding an-
chor which is both set and expanded by applica- 20
tion of torque to a single member.

Other more specific objects and features of the
invention will become apparent from the follow-
ing detailed description with reference to the

10

drawing of a particular embodiment of the in- 25

vention,

Briefly, the anchor in accordance with the
present invention consists of a pointed, tubular
member having a screw thereon, whereby it may
be forced into the ground by rotation, and hav- 3o
ing flukes which are contained within the body
of the tubular member while the latter is being
screwed into the ground but are forced out into
solid ground that has been undisturbed by the
screw, alter the member has been set to full 5
depth. Such devices are broadly old, and the
present invention resides in details that result in
a more practicable device.

One such detail is a construction whereby en-
try of sand or soil into the tubular member 4
through the fluke openings is minimized. |

Another detail is a construction that permits
pounding on the upper end of the anchor to start
1t into the ground and enable the screw to ob-
tain a purchase on the soil.

Another detail is a simple and effective clutch
mechanism whereby a single rotating member
positioned at the top of the anchor can be selec-
tively coupled to the hollow tubular member for
screwing it into the ground, or uncoupled from 50
the tubular member for rotation relative thereto
to set the flukes of the anchor. -

Other features will become apparent from the
detalled description with reference to the draw-

ing, in which: | 55

45

(Cl. 189—91)

Fig. 1 is an elevation view of my anchor shown
set in the ground with its flukes extended:

Fig. 2 is a longitudinal section through my an-
chor with the flukes contracted.

Iig. 3 is a detail view of the lower portion of
the anchor taken at right angles to the view of

Fig. 2, and taken partly in elevation and partly in
section;

Figs. 4, 5, 6 and 7 are cross-sections taken in
the planes IV—IV, V—V, VI—VI, and VII—-VII,
respectively, of Fig. 2: and |

ig. 8 is a detail view of the upper end of the
tubular hotising of the anchor.

Referring first to Fig. 1, the anchor therein
disclosed comprises as its main external elements
a tubular housing 10 terminating at its lower end
in a point |1 and having a screw flange 12 posi-
tloned a skort distance above the point 1. The
housing 10 is surmounted by a heavy cap 13 hav-
ing an eye 14 therein for receiving a cross bar I5
for turning it, or for receiving a cable to be an-
chored. There is positioned just below the cap
i3 a trigger sleeve 16 which is used to engage and
disengage the cap 13 to and from the tubular
housing 10. |

Thus referring to Fig. 2, the driving cap I3 is
screwed onto the upper end of a spindle 1T which
is rotatable within the housing 16. The cap 13
is Turther positively locked to the spindle {7 by g
pin 18 which is extended transversely through
the cap and the spindle. The spindle 11 is held
against vertical movement with respect to the
housing 10 by a split sleeve 19 which engages
an annular groove 20 in the spindle and is rigidly
s?cured to the housing {0 by a plurality of bolts
21.

The cap {3 has a downwardly extending
notched skirt 22 which overhangs the sleeve (6,
and the notches of which at all times engage
the teeth of a notched disc 23, which lies on top
of the housing 10 and is centered with respect
thereto by the spindle 17, which extends through
a central hole in the notched disc. The latter is
thinner than the vertical space between a shoul-
der 24 on the spindle {1 and the main under-
suriace 29 of the cap 13, so that it is movable
vertically through a short distance. It is nor-
mally held in the lower position shown in Fig. 2
by a plurality of compression springs 26 mounted
In recesses extending upwardly into the cap 13,
In this lower position, the notches in the disc 23
not only engage the teeth in the notched sKirt 22
of the cap I3, but also engage the teeth 27 on
the upper edge of the tubular housing 10, so that
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the disc 23 locks the housing 10 to the spindle {7
and the cap {3, for rotation thearewith.
However, by moving the notched disc 23 up-
wardly against the force of springs 26, it 1s car-
ried clear of the teeth 27 on the upper end of the
tubular housing 18, so that the cap and the spin-
dle {7 can be rotated relative to the housing (8.
The disc 23 can be moved upwardly by the trigger
sleeve {8, the upper edge of which is substantially

filush with the bottoms of the notches in the up-
per end of the housing {8 when the trigger sleeve

is in its lower position. This lower position is
determined by bayonet slots 28 in the trigger -

sleeve which engage with the bolis 2i extending
from the housing.

shown elevated and rotated to lock it in upper
nosition in which the cap 13 is disconnected

from the tubular housing 8. Except when the

In Fig. 1 the sleeve 16 Is 5

| ;-carrwes the dewnwerdly depending members 30
~of ‘the trigger sleeve into contact with the soil,

L
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started into the ground by hammering on the
cap I3 with a suitable maul or hammer. If is
preferably driven into the ground untili an ap-
preciable portion of the screw 12 is in engage-
mrent with the soil. Thereafter the cross bar
I5 (Fig. 1) is Inserted into the eye 14 of the
cap, and the bar rotated and pressed down si-
multaneously. With the anchor in the condi-
tion shown in Flg 2, the trigger sleeve 6 is in
lower position, in which the disc 23 is in engage-
ment with the teeth 27 in the upper end of the

~‘housing 18, so that the entire anchor is rotated

with the cap (3.

This causes the screw to draw

~ the anchor into the ground. Continued retation

tricger sleeve 16 is forcibly restrdmed in upper |

position, the compression springs &6 maintain the -

trigger sleeve and the disc 23 in lower position,
locking the housmg 10 for retetmn with the

cap 13,

The trigger sleeve iﬁ 1s promded Wlth an oub-

wardly extending ﬂenge 29 at its lower end which
flange has sections 39 thereef turned down to
engage the s0il when the anchor dppreaehes full
depth, and slso has a downwardly extending skirt
extending substantially ceextenewe, vertically,
with the section 39. |

The spmdle 11, When reteted relatwe te the
tubular housing m functions to. set or retract a,
pair of flukes 3i and 382 which are shown in set
positicn in Fig. 1 and in retracted position in
Fig, 2. To this end, the lower portion of the
pzndle 17 is prewded with internal threa,ds 33
which engage a screw 34 on the upper end of 2
rod 45, which extends down through the housing
10 and is rlgldly attached at its lower end, as Ry

threads 36 and Weldmg 31, to g, carriage block 38

slidably meunted within the housing i10. This
carriage block 38 is bifurcated .at ils lewer end,
and between the blfuICdtlons 29 there are pmned
the hme'e lugs &ﬂ £8 of the ﬂu;«;es 34 and 32,
respec tively. Each of the fAlukes comprises a ﬂat
blade portion 4i having a chisel edge 42 et its
free end and ha,vme' ‘a remfercmg rib d‘-‘*‘ extend-
ing eﬂone 1ts upper 51de and constltutmg a con-
tinuation of the butt portwn £0.

Wnen the flukes are fully refreeted es shewn
m Fig. 2, the beveled lower ends of the flukes
constitute continuations of the conical surfa,ce_
24 of the pmnt E! end Yecesses are momded in
'the uubuler heusmg m zmmedlately aheve the

emt i throuﬂ*h whlch the ﬁukee prmeet
hest shown in Fig. 3, these openings are con-
figured to substantially snugly receive the flukes
when in the retracted position as shown in Fig. 2,
whereby the openings are substantially com-

pletely closed by the flukes to prevent the entry

of soil into the housing the the enchor is being
Hewever the

forced down into the ground.
notches in the cpenings provide room for passage

of the vertically thin butt portions 43 of the

fiukes when they are moved into expanded posi-

tion, as shown in Fig. 1 and in dotted Imes in

T=‘1g 2.

The rod 35 is prefereb v pr(}wded Wlth ﬂanges
46 at intervals therealong, which flahges slid-
ably engage the inner surface of the tubular
housing (8 and preveni the rod 35 from buckiing

when it ig being forced dewnward to eetepd the

flukes 3§ and 32.

- My anchor may be epelated as follows: thle |

111 the condition shown in Fig. 2; the point 1! is 76

As
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rand dcwnward movement of the anchor finally

so that the latter tends to rotate the sleeve coun-
ter-clockwise and simultaneously Lff it, with
respect to the tubular housing (8. Continued
rotation and downward movement of the anchor
ﬁnally develeps sufficient upward dnd counter-
clecszse force on the trzg er sleeve ns te carry
in mto its ‘upper pomtmn as shown in Fig. 1, dis-
engaging the disc 23 from the teeth 27 of the
housing {0 so that the cap 13 can therea,fter_
rotate with respect to the anchor housmg Ac-
eerdmgly, further retatlon of the hend ber 15
rotates the spmdle X mth reapect to the
threaded rod 35, feremg the letter dewnwardly
within the tuhular heusmg to set, the flukes 31
and 32 into the extended pemtmn shown in Flg
1. Complete setting of the flukes is mdlceted
by increased resistance to rotation of the cap 13.
The bar {5 is then removed frem: the cap 13
and the ceble te be enchered is inserted in the
eye {& and secured in place, | -

When the anchor is to be remeved from the
ground, the handbar 15 is again inserted in the
eye of the cap 13 and rotated in counter-clock-

wise direction. Thls elevates the rod 35 to re-
tract the flukes 31 and 32 back into the hous-
ing. When retractmn is completed, further rel-
ative movement between the spindle {7 and the
rod 35 is prevented by contact of the upper end
of the rod with the end 48 of the recess there-
in, so that further rotation of the cap is trans-
mitted to the housing 18. This causes the trig-
ger sleeve 16 to be carried in the reverse direc-
tion, moving the notches in the bayonet slots
away from the belts 21 so thdt upon further
lifting . movement of the anchor sufficient to
carry the members 30 of the trigger sleeve clear
of the soil, the trigger sleeve can drop down o
again permit engagement of the teeth of the
disc 23 with the notches in the upper end of the
housing 10.

Rotary mevement of the carrlege 38 Wl‘th Tre-
pect to the. tubular housing (8 is prevented by
the flukes 31 and 32, which interlock with their
passages in the housing. However, it may be
desirable in some instances to provide additional
Iocking means fer preventmn' retatlen of the
carriage block 38 and the rod 35. This addi-
tional means might 1ncorporete a lengltudmal
key on the inner surface of the housing 18 en-
gaging suitable grooves or show keyways in ‘the
carriage block 28 and the flukes 45.

It will be obvious that it is not essential to
always operate the device in the exact manner
described. Thus the trigger sleeve 1§ can be
actuated manually to set the flukes 32, without
relying upon the reaction of the soil to perfornm
this function. This method of ‘manual actua-
tion of the sleeve (6 can be employed when it
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isdesired to extend the flukes 3! and 32 with-
out first screwing in the anchor to its full depth.

Various depeltures fromr the exact construc-
tion shown and descrlbed can be made without
departing from the invention; the latter is,
therefore to be limited only to the extent set
forth in the a,ppended claims.

I claim:

1. An anchor cemprlsmg a tubular body
member adapted to be penetrated into the
ground and having a fluke-opening therein, a
fluke adapted to be moved between a retracted
position lying substantially completely within
said tubular body member and parallel thereto
and an extended position in which the fluke is
extended through said opening, means movable
longitudinally in said body member for project-
ing and retracting said fluke through said open-
ing, said opening being substantially filled by
said fluke when the latter is in retracted position
within and extending parallel to said body mem-
ber and said body member and the underside of
sald fiuke having cooperating similar contact
surfaces which contact with each other over a
substantial area extending inwardly from the
orifice of said opening when said fluke is in re-
tracted position, whereby entry of soil through
sald opening during ground-penetrating move-
ment of said anchor member is minimized.

2. An anchor comprising a tubular body mem-
ber adapted to be penetrated into the ground
and having an approximately conical point on
1ts lower end, with a fluke-opening immediately
above said conical point, a Auke adapted to pro-
ject through said opening and means within said
body member pivotally connected tc the inner
end of sald fiuke for moving it vertically within
said tubular mrember to extend and retract said
fluke, said fiuke having a beveled outer end di-
mensioned to fill said opening and shaped to ex-
tend substantially flush with and constitute a
continuation of the surface of said conical point
when the fluke is in retracted poesition.

3. A screw anchor comprising a tubular body
menmber having a screw thereon for forcing said
body member into the ground in response to ro-
tation thereof, a fiuke movably supported for
movement between g retracted position and an
extended position with respect to said body, a
member rotatably mounted within said body,
and means for extending and reiracting said
fluke in response to rotation of said rotatable
member, a turning member on the upper end of
said body member and means permanently con-
necting it to said rotatable member for move-
ment in unison therewith, and clutch means se-
lectively operable for selectively locking said
turning member to said body member for rota-
tion therewith or releasing said turning mem-
ber for rotation with respect to said body mem-
ber to actuate said fluke.

4. A screw anchor comprising a tubular body
member having a screw thereon for forcing said
body member into the ground in response to ro-
tation thereof, o fluke movably supported for
movement between a retracted position and an
extended position with respect to said body, a
member rotatable within said body, and means
for extending and retracting said fluke in re-
sponse to rotation of said rotatable member, a
cap secured to sald rotatable member and ex-
tending beyond the upper end of said tupular
body member, said cap having 2 notched skirt
extending down around the upper end of said
hody member, a notched disc concentric with
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said body member and positioned between the
later and said cap, said notched disc having
teeth extending radially past said body member
into engagement with the notched skirt on said
cap, the upper end of said tubular member hav-
ing notches overlapping said noiched skirt and
engageable with the notches in said dise when
the latter is in a lower position, the disc being
movable into an upper position clear of the
notched upper end of said body member, and
means for selectively positioning said disc in
either said upper or said lower position.

9. A screw anchor as described in claim 6, in
which said means for selectively moving said
notched disc comprises a sleeve surrounding said
tubular member and adapted to engage its upper
edge against the underside of said dise, and
means for releasably supporting said sleeve in
an upper position in which it engages said disc
and lifts it clear of the notched upper end of said
tubular body member.

6. A screw anchor comprising a tubular bedy
member having a screw thereon for forcing said
body member into the ground in response to ro-
tation thereof, a fluke movably supported for
movement between a retracted position and an
extended position with respect to said body, a
rotatable member within said body, and means
for extending and retracting said filuke in re-
sponse to rotation of said rotatable member, a
turning member on the upper end of =3id bedy
member, clutch means for selectively connect-
ing and disconnecting said turning member to
and from said body member, clutch-contirol
means movable downwardly with respect to said
body member for engaging said clutch and mov-
able upwardly with respect to said body for dis-
engaging said clutch, said clutch-control means
including means extending radially from said
body member at such Ilongitudinal position
thereon as to encounter the ground when said
body member has been screwed into the ground
to a predetermined depth, whereby when said
depth is reached said clutch-control means is
restrained from downward movement with said
body member, and disengages said clutch to per-
mit rotation of said rotatable member by said
turning member without rotation of said body
rmember.

7. A screw anchor comprising g tubular body
member adapted to be penetrated into the
ground, a fiuke movably supported within the
lower portion of said body member for move-
ment between a retracted position substantially
completely within said body, and an extended
position in which a portion of said fluke is ex-
terior of the body member, means for moving
said fluke comprising a carriage block pivotally
connected to the fluke and slidably mounted for
longitudinal movement within said body mem-
ber, a rod secured to and extending from said
carriage block upwardly through said tubular
body member, means in the upper portion of said
tody member for applying a downward thrust to
said rod to move said carriage block, said rod
having a flange intermediate its ends in sliding
engagement with the interior of said tubular
body member for preventing buckling of said rod
in response to compressive forces applied there-
to.

3. An anchor comprising a tubular body mem-
ber adapted to be penetrated into the ground
and having a fluke-opening therein, a fluke
adapted to be extended through said opening,
means movable longitudinally in said body nrem-
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ker for projecting and retracting said fuke
through said opening, said opening being sub-
stantially filled by said fluke when the latter is

in retracted position within said body member,
said fluke having a flat blade portion lying in
approximately a horizontal plane when the filuke
is extended and & flat butt portion substantially
perpendicular to- said flat blade portion and

merging into a rib extending along said blade
portion, and sald opening beitig of T shape

whereby it conforms to and is filled by the outer

~end of said fluke when the latter is retracted to

§ minimize inlet of soil through said opening dur-
- ing ground-penetrating movement of said an<
chor member. |

| WALTER F. WARREN.
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