ONE- DI RECTI ON CAPTI VE SCREW FASTENER BACKGROUND OF THE | NVENTI ON Thi s
inventign relates to captive screws of the type generally used to attach an.
upper«panel to a |l ower panel or frame wherein it is desired to keep the
fastener in position without |oose itens of hardware. The captive screwis
nount ed on the upper panel, such that the screw stays attached to t 'pﬁﬂ
even when the threads of the screw shaft are fully di sengaged froma second
panel to which the upper panel is attgched. The present invention is
particularly useful in the electronics industry. In certain applications,
when doors or covers are opened or renoved and a hazardous vol tage exists
behi nd these doors or covers, Is often required or desirable that the

door or cover be openegég%x DrMLP%#é asa;@i F%ﬁ ions in the

United States often ne —Ttn Europe

however, a Phillips driver ggcgéﬁgﬁnﬁogb %%gea¥ﬂ#§%§Bﬁ used. The present
|nvent|on has the uni.que abi 0 pro I ght eni ng when

cl osing the door Othﬂﬁnﬂhve@ﬂioﬁeﬂéléﬁésatBoehpt§VEhs@§eﬁs5%&eWhQrh e 1O
effect renmoval . SUMVARY OF THE | NVENTI ON The present invention relafés to a

retract asnerslily esed ew astashkanwippart panalt tof at heweyPpawdar eir f-aeeor
or cover or
wherein it is desired to keep the fastener in position without

loose items of hardware. The captive screw is mounted on the

it

‘upper panel, such that the screw stays attached to the panel even

- when the threads of the screw shaft are fully disengaged from a
second panel to which the upper panel is attached. The present
invention is particularly useful in the electronics industry. In
certain applications, when doors or covers are opened or removed
and a hazardous voltage exists behind these doors or covers, it
is often reéuired or desirable that the door or cover be opened
or removed by using a tool. Regulations in the United States
often merely require a simple screw driver. In Europe however, a
Phillips driver or other tool often must be used. The present
invention has the unique ability to provide for hand tightening
when closing the door or panel, but requires a tool, such as a

screw driver to effect removal.

SUMMARY OF THE INVENTION

The present invention relates to a retractable captive screw
as is known in the art of the type wherein a door or cover or
other thin, flat surface is to be mounted against énother surface
such as a'panel or frame, Unlike retractable captive screws

designs as are known in,che art, see e.g. U.S. Patent No.



other thin, flat surface is to be nounted agai nst another surface such as a
panel or *frame. Unlike retractable captive screws designs as are known in
the art, see e.g. U S. Patent No. 2 5,382,124 to Frattarola, the

spect fication of which is herein incorporated by reference, the present

i nvention allows normal finger pressure or tool tightening torque in the

cl ockwi se direction, but when rotating the knob in the counterclockw se
direction, only the knob turns; the screfv remains torqued down. The
actionis acconplished by neans of a "C'-shaped spring which acts as a
driver to transmt torque fromthe knob to a flange on the screwin the

ti ghteni ng node, while deflecting I nwar dl vy, thus di sengagi ng the driving
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diréction, but when rotating the knob in the counterclockwise
direction, only the knob turns; the screw remains torqued down.
The action,.is accomplished by means of a "C"-shaped spring which
acts as a driver to transmit torque from the knob to a flange on
the screw in the tightening mode, while deflecting inwardly, thus
disengaging the driving action, when the knob is rotated
counterclockwise. |

The one-directional captive screw is attachable to a panel,

;s hand tightenable, but requires a tool to loosen once hand
tightened. The captive screw comprises a screw having a head
with a recess means to facilitate rotation and a threaded
portion, a knob having a central longitudinal axis coaxial with
the screw, and a one-directional ratchet means disposed. between
the knob and the screw. The ratchet means engages to allow the
Screw to be tightened in a clockwise direction using the knob,
and disengages when rotated in a counterclockwise direction, such
that a tool is required to loosen the screw by use of the recess
means. The one-directional captive screw further comprises a
ferrule having a panel attachment means at one for attaching the
captive screw to a panel, anq.a knob captivation means for
attachihg said knob to said féfrule but, allowing for rotation of
the knob and limited axial movement of said knob with respect to

said ferrule to a allow the screw threads to eﬁgage the panel to



the screw, and a one-directional ratchet neans di sposed between the knob
and the screw. The ratchet neans engages to allow the screw to be tightened
n a clockw se direction using the knob, and di sengages when rotated in a
countercl ockwi se direction, such that a tool is required to | oosen the
screw by use of the recess neans. The one-directional captive screw further
conprises a ferrule having a panel attachnent neans at one for attaching
the captive screwto a panel, and a knob captivation nmeans for attaching
said knob to said ferrule but, allowinggfor rotation of the knob and
limted axi al novenent of said knob with respect to said ferrule to a all ow
. the screw threads to engage the panel to 3 which the door or cover
- attaches. It is therefore an object of the present invention to provide a
- new andwhighoviee d¢apti ge sovew. aktakchesgnot her object of the present
~invention to provide a new and inproved captive screw that may be hand
ti ghtened, blt isquhersfareoah bbjkectseif QMEepmegEM$nQMVantmqnznmnher
obj ect of the present invention to provide a
provide a new and improved captive screw.
It is another object of the present invention to provide a
new and improved captive screw that may be hand tightened, but
requires a tool to loosen once tightened.
It is another object of the present invention to provide a
new and improved captive screw that may be hand tightened, but
requires a tool to loosen once tightened that is reliable and

simple to manufacture.

It is another object of the present invention to provide a
new and improved éaptive screw that may be hand tightened, but .
requires a tool to loosen once tightened that complies.with
government regulations regarding high voltages.

It is another object of the present invention to provide a
new and improved captive screw that may be hand tightened or
tightened with a tool, but requires a tool to loosen once
tightened.

Other objects and advantages of the present invention will
become apparent from the following description ﬁaken in

conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF TEE DRAWINGS
FIG. 1 is a cutaway elevational view of a one-directional
captive screw in accordance with one embodiment of the present

invention shown as mounted on a panel, depicted in a fully



hew and i nproved captive screw that may be hand tightened, but requires a
tool to l'oosen once tightened that is reliable and sinple to manufacture.

't is another object of the present invention to provide a new and inproved
capttve screw that may be hand tightened, but. requires a tool to | oosen
once tightened that conplies with governnent regul ati ons regardi ng high

vol tages. It is another object of the present invention to provide a new
and inproved captive screw that may be hand tightened or tightened with a
tool, but requires a tool to |oosen oflce tightened. Ot her objects and
advant ages of the present invention will becone apparent fromthe foll ow ng

- descri plisshdadead postoidnncti on with the acconpanyi ng draw ngs. BRI EF
DESCRI PTION OF THE DRAWNGS FIG 1 is a cutaway el evational view of a

- one-directi (EG. capis ve sutawaynpacspedatve wiikir ofietbebodptrdve afutt lof
present invention shown as nounted on a panel, depicted in a fully 4
the embodiment of FIG. 1 depicted in a fully engaged position
shown without a spring and not mounted on a panel.
FIG. 3 is an exploded perspective view of a knob, screw, C-
spring, and ratchet wheel of the embodiment of FIG. 1, .
FIG. 4 is a perspective view depicting the inter-

relationship of the C-spring and ratchet wheel of FIG. 3.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now in detail to the drawings, wherein like
reference numerals indicate like elements throughout the several
views, there is shown in FIGS. 1 and 2, a one-directional captive
screw 10 in accordance with one preferred embodiment of the
present invention. The illustrative device is shown generally
comprising a knob 20, a screw 30, a ratchet wheel 40, a C-spring
50, a ferrule 60 having a panel mounting means 61, and a spring
70. FIG. 1 depicts the captive screw of the present invention as
attached to a panel 80.

Screw 30 is rotationally disposed within knob 20 as depicted
in FIGS. 1 and 2. Knob 20 is substantially hollow, but has an
inwardly extending annular flange 23 that, in combination with an
outwardly extending annular flange 34 on screw 30, provides a
stop that allows for rotation along the axis of the screw 30.
Displacement of the screw in the opposite axial direction is

prevented by ratchet wheel 40 and C-spring 50. Ratchet wheel 40



di sengaged position. FIG 2 is a cutaway perspective view of the captive

nut- of the enbodiment of FIG 1 depicted in a fully engaged position shown

wi thout a spring and not nounted on a panel. FIG 3 is an expl oded

perspective view of a knob, screw, C spring, and ratchet wheel of the

enbodinment of FIG 1, FIG 4 is a perspective view depicting the inter-

rel ati onship of the G spring and ratchet wheel of FIG 3. DESCRI PTI ON OF

THE PREFERRED EMBODI MENT Referring now in detail to the drawi ngs, wherein

| i ke reference nunerals indicate |i ke e ements throughout the several

views, there is shown in FIGS. | and 2, a one-directional captive screw 10

I n accordance with one preferred enbodi nent of the present invention. The

i || ust rigds vexiieYi RAuriedhevethenear an y teomutiesi myprfadamb BB s screw 30, a

ratchet wheel 40, a C-spring 50, a ferrule 60 having a panel nounting neans

61, andpmeferably76onEkBuctedepifcis harderapriveriadr dagt that Pesere knob

i nvention as attached to a panel 80. Screw 30 is rotational|y disposed
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hol  ow, but has an inwardly extendi ng annul ar flange 23 that iq% a
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P integral to the knob 20. In constructing the one-directional
captive screw 10 of the present invention, the screw head 33 end
of screw 30 is inserted into knob 20, and then the C-spring 50
together with ratchet wheel 40 are positioned to hold screw 30
axially in position in knob 20, allowing for substantially no
axial movement of the screw 30 within knob 20, but allowing for
rotational movement of the screw 30.

As is clearly depicted in FIG. 4, C-spring 50 has an

upwardly extending tab 51 which mates with notch 35 in screw 30
(see FIG. 3) and also has a downwardly extending pawl 52 which
engages with ratchet wheel 40. When knob 20 is rotated in the
clockwise direction, torque is transmitted through to ratchet
wheel 40, which, as described above, is assembled integral to
knob 20. A front face 42 of one of the plurality of teeth 41 on
ratchet wheel 40 engages with the front face 53 of pawl 52 on C-
spring 50. Torque is transmitted through C-spring 50 to tab 51
in C-spring 50, which is always engaged in notch 35 of screw 30
(see FIG. 3). Thus, torque, applied by fingers of an operatorlis
transmitted from knob 20 to the ratchet wheel 40 to the C-spring
50 to the screw 30. However, when kﬁob 20 is rotated in the
counter-clockwise direction, pawl 52 on C-spring 50 deflects

generally radially inwardly, caused by the angled side 43 of



stop that allows for rotation along the axis of the screw 30. Di spl acenent
of -the serew in the opposite axial direction is prevented by ratchet wheel
40 and C-spring 50. Ratchet wheel 40 has axial knurled teeth 41 on its
outer surface,  and is preferably constructed of a harder material than that
of the knob to allow for the ratchet wheel 40 to be pressed rigidly into
position in knob 20. However, ratchet teeth could also be forned integral
to the knob 20. In constructing the oBe-directional captive screw 10 of the
present invention, the screw head 33 end of screw 30 is inserted into knob
20, and then the G spring 50 together with ratchet wheel 40 are positioned
to hold screw 30 axially in position in knob 20, allowi ng for substantially
no axi al nmovenment of the screw 30 within knob 20, but allow ng for |

rot at i ondtchevereathotl hdisengagimg Ahd driiviard P et edThe F1IPTYRg
C—spring 50 has an upwardly extending tab 51 which mates with notch 35 in
screw 3B0( d8elprated) batwesns ¢ headnivigmaanly SxtehdrdeC i WBsehnten

engages ,wi th ratchet wheel 40. \Wen knob 20 is rotated in_{he clockw
i Toct: GHRIPERAAGD ShE: SreRRiag AR COmaandlange 34 on s8Eey' 36.

Thus, when the knob 20 is turned in the counter-clockwise
direction, after the captive screw 10 has been torqued down
tightly by~ finger pressure in the clockwise direction, the knob
20 rotates generally freely in the counterclockwise direction,
with the exception of minor frictional forces due to the outward
force by C-ring 50 on ratchet wheel 40. If the screw 10 has not
yet been torqued down, these frictional forces may allow for the
knob to turn the screw 30 in the counter-clockwise direction,
however, this is not consequential for the present invention. In
order to loosen the screw 30, a screw driver or other appropfiate
tool must be used with the screw recess 36. The recess 36 may
also be used to tighten the screw 30, if desired. |

As can be seen in FIGS. 1 and 2, knob 20 ié attached to
ferrule 60, however, full rotational movement of the knob 20 with
respect to the ferrule 60, and a limited amount of axial movement
of the knob 20 with respect to the ferrule 60, corresponding to
screw engagement length, are provided. The limited axial
movement is accomplished by a first annular flange 21 on the knob
20 extending inwardly from the inner surface 22 of the hollow
knob 20 towérds the threaded shaft 31 of screw 30,.in combination
with a second annular flange 62, integral to the ferrule 60
extending outwardly from the body of the ferrule 60 at the knob

end or first end of the ferrule 60. The inner surface 21 of the



wheel 40, which, as described above, is assenbled integral to knob 20. A
front face 42 of one of the plurality of teeth 41 on ratchet wheel 40
engages with the front face 53 of pawl 52 on C spring 50. Torque is
transmtted through Cspring 50 to tab 51 in G spring 50, which is always
engaged in notch 35 of screw 30 (see FIG 3). Thus, torque, applied by
fingers of an operator is transmtted fromknob 20 to the ratchet wheel 40
to the Gspring 50 to the screw 30. Hgwever, when knob 20 is rotated in the
counter-cl ockwi se direction, pawl 52 on Cspring 50 deflects generally
radially inwardly, caused by the angled side 43 of 6 ratchet teeth 41,

di sengagi ng the driving action. The G spring 50 is | ocated between the

dri vi nghokkow MAocbf20ahabet lhegerddiamaetemdadan tthe ©uEide)diamktdre of
annul ar flange 34 on screw 30. Thus, when the knob 20 is turned in the
count ertBéofewrsbedansulavnflahger 62heucipttibas $cROFLIEMBE e ferruks
down tightly by finger pressure in the clockw se direction, the knob 20
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exception of mnor frictional forces due to the outward
en the captive screw 10 is engaged, i.e. when two panels are

rigidly connected by the captive screw 10, the upper surface of
the ferrulq 63 is fully inserted into the hollow cylindrical body
of the knob 20. This position is depicted in FIG. 2 which omits
the panel to which the ferrule 50 is attached. ©Note that in the
fully inserted position, the bottom surface 32 of the screw head
33 is pressing down on the upper surface 63 of the ferrule 60.
The first and second annular flanges 21 and 62 allow the knob 20
and the ferrule 60 to be a single non-detachable assembly, while
allowing for axial movement of the knob 20 with respect to the
ferrule 60.

Preferably, encased between the ferrule 60 and the knob 20
is a spring 70. Ferrule 60 has a two stage internal diameter: a
lower internal diameter 64 and an upper internal diameter 65.
The lower internal diameter 64 allows only clearance for threaded
shaft 31 of screw 30 while the upper internal diameter 65 has an
internal diameter large enough to accommodate the threaded shaft
31 with spring 70 surrounding it. The step 66 created with the
two different internal diameters 64, 65 serves to function as a
termination point for one end of spring 70. The opposite end of
spring 70 is terminated at the bottom surface 32 of screw 30.
When the spring 70 is in its most uncompressed position, the knob

20 is at its most retracted position, i.e. the annular flanges 21



force by CGring 50 on ratchet wheel 40. If the screw 10 has not yet been

t or-qued down, these frictional forces may allow for the knob to turn the
screw 30 in the counter-clockw se direction, however, this is not
consequential for the present invention. In order to | oosen the screw 30, a
screw driver or other appropriate tool nust be used with the screw recess
36. The recess 36 may al so be used to tighten the screw 30, if desired. As
can be seen in FIGS. 1 and 2, knob 20gis attached to ferrule 60, however,
full rotational nmovenent of the knob 20 with respect to the ferrule 60, and
a limted anmount of axial novenent of the knob 20 with respect to the
ferrule 60, corresponding to screw engagenent | ength, are provided. The

linmtedandi b apeeiRntoh8aaecaipgh 2het thef.irst annular flange 21 on the
knob 20 extending inwardly fromthe inner surface 22 of the holl ow knob 20

towar ds t he TheeddedreabttIidnokascmawa3be iatampliistted b using seltend

annul ar flange 62, integral to the ferrule 60 extending outwardly fromthe

body ofopbesiterabsféguaatibe lofolrherd asr descxtibmet ajfovehe fERrtEs60. The

nner Sgéégggmggt?fthgec-spling is coupled directly to the knob rather
than the screw. The screw has an integral toothed ratchet ﬁlange
(i.e. a ratchet wheel) and thus the same action as the first
embodiment is achieved.

Any method of mounting the ferrule 60 to a panel, as known
in the art, may be used. This may include a snap-in panel
attachment means (described in U.S. Patent No. 5,382,124), press-
in panel attachmént means, flare-in panel attachment means, and
the like. |

Additionally, the screw head may have a slotted recess, a
Phillips recess, a hex recess, or any other known type of recess
in the art, including any type of special keyed recess to provide
a locking mechanism.

It will be recognized by those skilled in the art that
changes may be made in the above described embodiments of the
invention without departing from the broad inventive concepts
thereof. It is understood, therefore, that this invention is not
limited to the particular embodiments disclosed, but is intended

to cover all modifications which are within the scope and spirit

of the invention as defined by the appended claims.



hol | ow knob 20 has a | arger dianeter than the outside dianeter of the

fertul e annular flange 62 such that a portion of the ferrule 60 1s slTidablie

within the hollow cylindrical body of knob 20. Wen the c ' '
engaged, i.e. when two panels are rigidly connected by thgqlmnmﬁl@m@m"r
+ 10, the upper surface of the ferrule 63 is fully inserted intc the hol§ow
cylindrical body of the knob 20. Thiségosition Is depicted in FIG 2 which
omts the panel to which the ferrule is attached. Note that in the fully
i nserted position, the bottom surface 32 of the screw head 33 is pressing
down on the upper surface 63 of the ferrule 60. The first and second

annul ar flanges 21 and 62 allow the KiSSRIME and the ferrule 60 to be a
single QQn]%Ft%%hable assenbly, while allow ng for axial novenent of the
knob 20 W t ?%spect to the ferrule 60. Preferably, encased between the
ferrule 60 and the knob 20 is a spring 70. Ferrule 60 has a two stage
internal dianeter: a |ower internal dianeter 64 and an upper internal

di anet ery 65. ﬂ_hé‘aﬂn‘??@é Eakecnal Q'Fgate&smé%a' Bopén@'?ﬂ,ygﬂa‘i‘:ari%“%ﬂd)r

t hreaded éhaft 31 of screw 30 whi e upper internal diameter 65 has an
i nternalt (yF@LLH1éareee erayinrbe aceepueal ¢obient bherdedndhafilghtlentd h

spring 70 surrounding it. The step 66 created with the two different
i nt er nal coltypres iig: 64, 65 serves to function as a
(a) .a screw comprising:
(i) a head with a recess means to facilitate rotation;
(iii a threaded portion;
(b) a knob having a central longitudinal axis coaxial with.
said screw; and
(c) a one-directional ratchet means disposed between said
knob and said screw that engages to allow said screw to
be tightened in a clockwise direction using said knob,
and disengages when rotated in a counterclockwise

direction, such that a tool is required to loosen said

screw using said recess means.

2. The captive fastener of claim 1, including a ferrule having
a panel attachment means at one for attaching the captive screw
to a panel and a knob captivation means for attaching said knob
to said ferrule and allowing for rotation of the knob and limited

axial movement of said knob with respect to said ferrule.

3. The captive fastener of claim 2, including a spring located

between said ferrule and said knob to bias said knob and said



term nation point for one end of spring 70. The opposite end of sSpring /0
is term nated at the bottom surface 32 of screw 30. Wen -t '
i'n its nost unconpressed position, the knob 20 is at its ”Hﬂm mllmﬂﬂmﬂﬂw
position, i.e. -the annular flanges 21 °~ 8 and 62 are in contact uw tmh eac
other. The desired action can al so be acconplished by using the opposite
configuration of that as descri bed above. In this enbodi nent, the C spring
- is coupled directly to the knob rathengthan the screw. The screw has an
" integral toothed ratchet flange (i.e. a ratchet wheel) and thus the sane
~action as the first enbodinent is achieved. Any nethod of nounting the
~ferrule 60 to a panel, as known in the art, may be used. This may include a
. snap-in panel attachnent neans (described in U S. Patent No. 5,382,124),
. press- i bepmbé apaathhentheeddmitf lodr ¢hien apdad| matvieaentedf rdwn fneindvitie
' like. Additionally, the screw head may have a slotted recess, a Phillips
| recess, aeﬁﬁﬁctetessheoﬁeanyl@tMQEHKNQWntbyp@d@ﬁ psudson of the screw is

not engaged.

4. A captive fastener attachable to a panel, that is hand
tightenable, but requires a'tool to loosen once hand tightened,
comprising:

(a) a screw comprising:

(i) a head with a recess means to facilitate rotation;
(ii) a threaded portion;

(b) a knob having a central longitudinal axis coaxial with
said screw,

(c) a one-directional ratchet means disposed between said
knob and said screw that engages to allow said screw to
be tightened in a clockwise direction using said knob,
and disengages when rotated in a counterclockwise
direction, such that a tool is required to loosen said
screw using said recess means;

'(d) a ferrule having a panel attachment means at one for
attaching the captive screw to a panel; and

(e} a knob captivation means for attaching said knob to
said ferrule and, allowing for rotation of the knob and

limited axial movement of said knob with respect to

said ferrule.

5. The captive fastener of claim 4, including a spring located



rn the art, including any type of special keyed recess to provide a | ocking

mechanism It will be recognized by those skilled.in the—art—that-—changes_
may be nmade in the above described enbodi ments of the;irﬂﬁﬁEMon wi t hout

departing fromthe broad inventive concepts thereof. It ﬂia Hnmuw
nts

therefore, that this invention is not limted to the pa
di scl osed, but is intended to cover all nodifications which are within the
scope and spirit of the invention as defj{ned by the appended cl ai ns.

C L M S * 9 CLAIMS W claim 1. A captive fastener attachable to
a panel, that is hand tlghtenable but requires a tool to Ioosen once hand
tighten

d rls éﬁ% rew, co r'sing'.%i) a_ head recess
neans tg’éra Jeé]g%? %?l faég EE@édEB Bi7Ei § ﬁlg Rol Whd &

ferrule apart to the llmlt of the axial movement of the knob with

respect to the ferrule when the threaded portion of the screw is

not engaged.

6. A captive fastener for attachment to a panel, that is hand
tightenabié, but requires a tool to loosen once hand tightened,
comprising:

(a) a screw comprising:

(1) a head with a recess means to facilitate rotation;
(i) a threaded portion;

(b) a substantially hollow knob having a central
longitudinal axis coaxial with said screw,

(c) said screw rotatably disposéd along said central
longitudinal axis of said knob;

(d) a ratchet wheel, coaxially disposed along the internal
circumferential surface of said hollow knob, having a
plurality of internally disposed ratchet teeth, said
teeth disposed to allow rotation in one direction only;

(e) a C-spring disposed coaxially with said ratchet wheel,
connected to said screw such that rotation of said
screw causes rotation of said C-spring, said C-spring
additionally having a pawl extending from said C-spring
in matable connection with one of said ratchet teeth on

said ratchet wheel;

(£) a hollow ferrule, through which said screw slides,



(b) a knob having a central |ongitudinal axis coaxial with. said screw, and
(c)- a one-directional ratchet: means di sposed between said knob and said
screw that engages to allow said screw to be tightened i
di rection using said knob, and di sengages when rotated i "m”ml'"" ml(“",
countercl ockwi se direction, such that a tool is required t*o Icoosenn sas
screw using said recess neans. 2. The captive fastener of claim1,
including a ferrule having a panel attachment neans at one for attaching
the captive screw to a panel and a knbb captivation neans for attaching
said knob to said ferrule and allowing for rotation of the knob and |imted
axi al novenent of said, kpob with respect to said ferrule. The captive

f ast ener of clalH?%WPF%%+%%|%gfér§ErPﬁ6 poB&ceH b@Fﬁeeﬁnga?dpFQFﬂule and

said knob to bias_sai

kn 0 f I f
the axi al nnveneﬁ?t%?q?ﬂ%nknﬁﬁaﬂftﬂnr§§b gegé nap? F%gﬁﬁ ceid ' O
threaded portion EgréufesgéeﬁlEspnggdgng%gggid panel; and

(g) a screw captivation means wherein said first end of

said ferrule is slidably and rotatably attached to said

knob such that when said threaded shaft is in a

fétracted position, said threaded shaft captivation

means prevents said ferrule and said knob from

separating;

whereby, said a tooth of said ratchet wheel engages said

pawl when hand tightening the captive screw with said knob in a
clockwise directioh, and said teeth of said ratchet wheel allow

said pawl to slip over said teeth when rotating the knob in a

counterclockwise direction such that the screw does not rotate.

7. The captive fastener of claim 6, including a spring located
between said ferrule and said knob to bias said knob and said
ferrule apart to the limit of the axial movement of the knob with
respect to the ferrule when the threaded portion of the screw is

not engaged.



4. A captive fastener attachable to a panel, that
requires a tool to |oosen once hand tightened, conyg =y
conprising: (i) a head with a recess neans to facil fon; (ii) a
t hreaded portion; (b) a knob having a central Ionglt di nal axi s coaxi al

with said screw, (c) a one-directional ratchet neans di sposed between said
knob and said screw that engages to 3%#%ﬂ%$%%d screw to be tightened in a
cl'ockwi se direction using said knob, ngages when rotated in a ~

counter cl ockwi se di r ectdiiLpSiticrididicbrPf dCREWFASPRIER | 00sen said
SCrew usi ng sai d recess nmeans; (d) a terrule havi ng a panel att achnent

means at one ioénétaﬂﬁébﬁﬂohaﬁ @aﬁthVé gekew hetachabtle tana (anel kel
captivation neans for attaching said knob to said ferrule and, allow ng for
rotati oni®fhahé &hghtendblen bad &éq&hréavantbbloftosalordaslelmlmnma harek pect
to said ferrule. 5. The captlve fastener of claim4, including a spring

| ocat ed tightened. The captive screw includes a screw having a head with

" a recess and a threaded portion, a knob having a central
longitudinal axis coaxial with the screw, a one-directional
ratchet between the knob and the screw. The ratchet engages to
allow the screw to be tightened in a clockwise direction using
the knob, and disengages when rotated in a counterclockwise
direction, such that a tool is required ﬁo loosen the screw by

use of the recess.
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between said ferrule and said knob to bias said knob and said ferrule apart
tothe |kmt of the axial novenent of the Knob with respect to the ferrule
when the threaded portion of the screw is not engaged. 6. A captive
~fastener for attachnent to a panel, that is hand tightenable, but requires
a tool to |loosen once hand tightened, conprising: (a) a screw conprising:
(i) a head with a recess neans to figgilitate rotation; (ii) a threaded
portion; (b) a substantially hollow knob having a central |ongitudinal axis
coaxial with said screw, (c) said screw rotatably di sposed al ong said
central |ongitudinal axis of said knob; (d) a ratchet wheel, coaxially

di sposed along the internal circunferential surface of said holl ow knob,
having a plurality of internally disposed ratchet teeth, said teeth

di sposed to allow rotation in one direction only; (e) a C spring disposed
coaxially with said ratchet wheel, connected to said screw such that

rotation of said 6 . 10
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screw-causes rotation of said Cspring, said CGspring additionally having a
pawl extending fromsaid Cspring in matable connection with one of said
ratchet teeth on said ratchet wheel; (f) a hollow ferrule, through which
sai d 'screw slides, 12 conprising a first and a second end, and a panel
attachnment nmeans on said second end to attach said ferrule to a top side of
said panel; and (g) a screw captivati2f@ neans wherein said first end of
said ferrule is slidably and rotatably attached to said knob such that when
said threaded shaft is in.a retracted position, said threaded shaft
captivation nmeans prevents said ferrule and said knob from separating;
whereby, said a tooth of said ratchet wheel engages said pawl when hand
tightening the cgptive screw with said knob in a cl ockw se direction, and
anghet wheel allow said paw to slip over said teeth
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count ercl ockwi se direction such that the screw does nJ-REQLﬁLQMEKfSnEEhe]
.captive fastener of claim6, including a spring Iocat:d b
fefrul’e and said knob to bias said knob and said ferr
of the-axial novenent of the knob with respect to the
t.hreaded portion of the screw is not engaged.

ABSTRACT . -

ONE-DIRECTION CAPTIVE SCREW FASTENER

A one-directional captive screw attachable to a panel that
is hand tightenable, but requires a tool to loosen once hand
tlghtened The captive screw includes a screw having a head with
a recess and a threaded portion, a knob hav1ng a central
longitudinal axis coaxial with the screw, a one-directional
ratchet between the knob and the screw. The ratchet engages to
allow the screw to be tightened in a clockwise direction using
the knob, and disengages when rotated in a counterclockwise
direction, such that a tool is required to loosen the screw by

use of the recess.
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