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Latching system

BACKGROUND

{3001} Computer severs fypically have a plurality of different devices installed
e mounts m a rack. The devices miay be hard drives, memory cards, solid state
memory, processor blades, Inpnt/Ontput (1103} cards, network cards or the like. Many of
the devices can be added or replaced after the rack bas been mstalled o a data center.
Most of the devices use a latching system 1o hold the device wifo the mounts m the rack.
The latchmg svstem typically will physically lock the device mto the mount and may
provide the correct amount of force to ensure thaf any elecirical connectors on the device
are properlv mserted mto the mating connectors m the mount. The atching system may
also provide enough force to disengage the device from the mount when the device 1s

removed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] FIG. 1A 18 a sectional side view of an example latching system.
[0003] FIG. 1B 1s a sectional side view of the example laichmg svstem of figure 1

with the handle i the unlatched postiton.

[0004] FIG. 2 15 a sectional top view of the example latching svsiem of figure 1.
[0005] FIG. 3 1s an 1sometric top view of an example handle and retention clip.
[0006] FIG. 4A 13 an 1somefric back view {view AA) from figure 3.

[0007] FIG. 4B 15 an isometric back view {view AA) from figure 3 with the

example engagenent features fully engaged.
[6008] FIG. 3 is a top view of the example handle and retention clip from figure 3.
[60609] FIG. 6A 15 a partial view of an example engagement feature.

[6018] FIG. 6B 1s a partial view of another example engagement feature.
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0011} FIG. 7 1s an isometric front view of an example device,

DETAIED DESCRIPTION

{0012} As the size of devices that are mounted into servers becomes smaller, the
space available for the latching svstems used to hold them in place 15 also getting smaller.
In addition many of the latching systems used a rotational or camynmg motion to latch
ad undatch the device. Typically the rotational or cammung motion required part of the
latching systen: to extend bevond the front face of the device bemg held m place or to be

attached to the front face of the device being held m place.

{0013} In one example, a latching system will use a linear motion of a handle to
latch and unlatch the device. The handle will be recessed or flush with the front face of
the device when the handle 15 1 the fully latched position. The latching svstem will

mount fo the side of the device.

{0014} Figure 1A is a sectional side view of an example Iatching system. The
latching systen comprises a frame 102, a handle 104, a handle latch 106, a retention chip
230 {see figure 2) and a leaf spring 108, The handle 104 15 shidably mounted to the frame
102 and can move along an axis of motion (as shown by arrow 114). The handle can
move between three positions along the axis of motion. The three positions, in order, are
a latched position, an unlatched position and an engaged postiton. The handle 15 shown

i the latched position in figure 1A,

[0015] When the handle 104 is 1n the latched position, the leaf spring 108 1s
compressed between the back end 118 of the handle 104 and the frame 102, In some
examples, the front face 116 of the handle 104 15 flush with the front face of the frame
102 when the handie 104 13 11 the latched position. In other examples the front face 116
of the handle 104 mayv be recessed mto the frame 102 or exiend shightly bevond the front

face of the frame 102 when the handle 104 is in the latched posttion.

{0016} The handle lateh 106 1s mounted fo the frame 102 and can rotate about axis
120 {as shown by arrows 112). The handle latch 106 can rotate between a first position

and a secoud posttion. When the handle latch 106 1s 1 the first position and the handle
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104 15 m the latched position, the handle laich 106 bolds the handle 104 m the latched
position {as shown in fig 1A). When the handle 104 s i the latched position and the
handle latch is rotated mto the second position, the handle 104 is released and the leaf
spring 108 forces the handle 104 mto the unlaiched position. In this exaniple a leaf
spring is used, but other types of springs could be used, for example a compression

spring.

{0017} Figure 1B ix a sectional side view of the example latching svstem of figure
1 with the handle i the unlatched position. The handle latch 106 has been rotated mnto
the second position, thereby releasing the handle 104, In some examples the handle Iatch
106 may be biased towards the first position, for example by a spring. The leaf spring
10X has forced the handle 104 along the axis of motion 114 into the unlatched position.
In the unlatched position the front face 116 of the handle 104 extends beyond the front
edge of the frame 102 by distance d1. In some examples distance d1 1s between s of an

mch and 1 mch, for example ¥= an inch

[0018] Ongce the handle 104 15 in the unlatched posttion, a user can grab the front
of the handle 104 and puldl 1t out to the engaged position.  As the handle 15 moved from
the unlaiched position to the engaged posifion, an engagement feature {see figure 2A) on

the handle 104 pulls the retention chp 230 into a recess in the handle 104

[0019] Figure 2 15 a sectional top view of the example latching system of figure 1.
In this view the retention chip 230 15 located between the frame 102 and the handle 104
The back end 242 of the retenfion clip 230 1s attached to the mside of the frame 102, In
other examples the retention chip 230 and the leaf spring 108 may be combined mto one
part and may be atfached fo the frame m a different location. A locking tab 234 1s formed
on the front end of the retention chip 2303, The locking tal 234 extends through an

opeming 232 m the frame 102.

{60208} When the latching system 15 mstalied into a mount mside a rack, the
locking tab will extend through an opening in the mount and will lock the latching svstem
mto the mount. When the handle 1s i the latched position, the retention clip 13 free to
bend or deflect towards the handle. This allows the latchung system to be pushed mto a

mount it a rack.
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0021} The handle 104 1s shown m the latched position. Au engagement feature
238 on the handle 104 will contact a matching engagement feature 236 on the retention
clip 230 when the handle is moved from the unlatched position info the engaged position
{see figmre 33, When the bandie 104 15 in the engaged position the retention clip 230 wil
be bent towards the handle 104 with the locking tab 234 positioned in a recess or open
area 235 m the handle 104, Figure 3 15 an 1sometric top view of an example haundle and
retention clip. The handle 304 has an engapement feature 338 extending out from the
side of the handle 304 towards the retention clip 330. The retention clip 330 has a mating

engagement feature 336 extendmg towards the handle 304,

[0022] In tlus view the handle 304 1s shown i the unlatched posifion relative to
the retention clip 330. In one example, when the handle 304 1s m the nnlatched position,
the engagement feature 338 on the handle 304 has not engaged with the mating
engagement feature 336 on the retention clip 330, Therefore the locking tab 334 will still
be in an un-bent posttion. When the latching system 1s mstalled ufo a mount inside a
rack, the locking tab will extend throngh an opening m the mount and will lock the
latching systeni mto the mount when the retention clip is in the un-bent condition. In
other examples, when the handle 304 1s i the nnlatched position, the engagement feature
338 on the handle 304 may be partially engaged with the mating engagement feature 336

on the retention clip 330

{0023} As the handle 304 18 moved along the axis of motion m the duwection shown
by arrow 344, the engagement feature 33 on the handle 304 will mate with the
engagement feature 336 on the retenfion clip 330 and will pull‘bend the end of the
retention ¢lip towards the handle 304, The end of the retention chip will be pulled/bent in
a direction generally perpendicular to the handle axis of motion. In this example, the
engagement features on the handle 304 and the retention chp 330 are matching ramps or
meclined planes. As the retention chip 1s bent towards the handle 3¢4 1t will be pulied

againsi a support ramp 346 on the bandle 304

[0024] Figure 4A 1s an isometric back view {view AA) from figure 3. In tlus view
the engagement feature 338 on the handle 364 15 partially engaged with the mating

engagenient feature 336 on the retention clip 330, As the handle continues to move m the
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duection shown by atrow 344, the engagement feature 338 on the handle 304 will more
fully engage with the mating engagement feature 336 on the retention clip 330, As the
engagement features become more fully engaged, the retention clip will be pulled/bent
closer to the handle 304, Figure 4B 15 an 1sometiic back view {view AA) from figure 3
with the engagement features fully engaged. When the engagement featuwes are fully

engaged the retention clip 330 will be againsi the suppott rarnp 346 on the handle 304.

{0025} Figure 5 15 a top view of the example bandle and retention chip from figure
3 mside a frame. This view shows the handle 304 m the engaged position. Therefore the
retention clip 230 1s i the unlocked position. When the handle 304 15 in the engaged
postiton, the engagement feature 338 on the handle 304 15 fully engaged with the mating
engagement feature 336 on the retention clip 330 (as shown in figure 4B}, The retention
clip 330 15 also held against the supporimg ranip 346 on the side of the handle 304 and
the locking tab 334 1s pulled mto the recess or openmg 235 i the bandle 104 (see figure

2 tor location of recess or opening 235 m handle}.

{0026} The top surface of the locking tab 334 15 at posifion 556 with respect to the
outside surface 360 of the frame 502. When the handle 15 1 the unlocked position the top
surface of the locking tab 334 would be at position 558 with respect to the outside surtace
560 of the frame. The distance between position 556 and position 538 15 distance d2. In

one example distance d2 is between 3.0 nym and 4.0 mm, for example 3.5 mn.

{6027} When the handle 304 is m the engaged position (as shown), the top surface
of the locking tap 334 1s distance d4 below the outside surface 560 of the frame 502, In
one example distance d4 1s between 0 and 0.5 mum. When distance d4 15 zero, the top
surface of the locking tab 4334 15 flush with the ouiside surface 360 of the frame 502.
When the handle 304 15 disengaged (1.e. in the undocked position), the top surface of the
locking tap 334 extends bevond the ouiside surface 360 of the frame 502 by distance d3.

In one example distance d3 is befween 3.0 and 4.0 nun.

{0028} The handle 304 has a stop 352 that mates with the tip 5534 of the
engagement feature 336 on the retention clip 330. Once the stop 552 m the handle
reaches the tip 554 of the engagement feature 336 on the retention chip 330, further

movement of the handle 304 in the dwection of arrow 344 will move the full Iatching
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svstem i that direction. Because the locking tab 334 15 held i the handle recess 233
against the side of the handle 304 when the handle 1s in the engaged position, the latching
system would be disengaged from any mount it was installed in. This allows the latching
system, and any device it 15 attached fo, fo be pulled out of a mount by continuing to pull

the handie in the direction of arrow 344,

[B629] In the examples above, the engagement features on the handle and the
retention clip are mating ramps or inclimed planes. In other examples, other fypes of
engagement features may be used. Figure 0A 15 a partial view of an example engagement
featre. The example engagement feature comprises an inchined plane 660 that would be
atfached to a retention clip (not shown) and a roller 662 attached to a mount 668 that
would be coupled to the handle. As the handle is moved n the direction of arrow 644,
the roller will contact the inclmed plane 660 and pull the retention clips towards the

handle.

{60308} Figure 6B is a partial view of another example engagement feature. This
example engagement feature comprises a furst gear rack 670 that would be attached to a
retention clips {not shown} a gear 672 that would be mounted to the frame, and a second
gear rack 674 that would be attached to a bandle. As the handle 1s moved in the direction
of arrow 644, the second gear rack would cause the gear to rotate. As the gear rotated,
the first gear rack would move downward, perpendicular to the motion of the handle. As
the first gear rack 1s moved downward (in this view), the retention clip would be pulled

towards the handle. Other types of engagement features could also be used.

{0031} Figure 7 15 an isometric front view of an example device. The device 770
has an example latching system 772 atfached {o only one side of the device 770. The
latching system mayv be the example latching systen: shown m figure 1. The handle 15
shown m the latched postiton. The device 770 with the laiching system 772 attached may
meet the dimensional requirements of the small form factor {(SFF) hard diive mounting
system used i many server racks. In this example the dimensions for the device 770
with the latching system atiached are 114.5 mm deep, 15 mm high and 76.5 nun wide. In

other examples the dimensions may be bigger or smaller. The device can be any type of
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device that 15 mounted nio a rack of a server, for example a bard drive, memory card,

solid state memory, processor blade, lnput/Output (FFO) card, network card or the like.
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CLAIMS

What s clammed is;

L. A latching sysiem, comprising:

a frame;

a handle, the handle mounted 1 the frame and movable along an axis of motion
rumung between a front end and a back end of the handle, the handle movable between a
laiched position, an unlatched postiion and an engaged position, i order, along the axis
of motion;

a handle latch attached to the frame and rotatable between a first postiion and a
second position, when i the first posiiion the handle latch bolds the handle in the laiched
postiton, when m the second position the handle lateh 15 disengaged from the handle;

a spring attached to the frame, the spring compressed between the frame and the
back end of the handle when the handle 13 m the Iatched position. the handle forced to
move to the unlatched position by the spring when the handle is m the latched posttion
and the handie lateh 1s rotated from the first position mto the second posttion;

a retention clip attached to the frame, the retention clip movable between a locked
posttion and an unlocked position;

the handle having an engagement feature, the engagement feature moving the
retention clip from the locked position 1nto the unlocked postiton as the handle moves

from the unlatched position mto the engaged posttion.

2. The latching system of claim 1, where one end of the retention chip moves
generally perpendicular to the axis of motion when the retention clip 15 moved from the

locked position into the unlocked position.

3 The latching svstern of claim 1, where the engagement feature 15 an mnclined plane

that mates with a matching inchned plane on the retention chip.

4. The latching svstem of clamm 1, wherein whein the handle s i the latched position

the front of the handle 1s flush with a front of the frame; and
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when the handle 1s in the unlatched posttion, the front of the handle extends

bevond the frout of the frame by between 35 of an mnch and 1 inch

5. The laiching svstem of claim 1, where the spring 1s a leal spring and the leal

spring and the retention clip are integrated as one part.

a. The latching system of clamm 1, wherein the latching system attaches to a side of a

device to be mounted in a rack, and only one latching system s used to hold the device in

the rack.
7. The latching system of clamm 1, further comprising:

a locking tab at one end of the retention clip, where the locking tab 1s moved into
a recess in the handle when the retention chip 1s moved from the locked position 1nto the

uniocked position.

R. The latching system of clann 7, wherein a fop surface of the locking tab 1s flush
with, or below. an ontside surface of the frame when the retention clip is in the unlocked

position.

9. The latching system of claim 7, wherem a fop surface of the locking tab extends

bevond an outside surface of the frame when the retention clip 1s in the locked position.

18.  The latclung system of claum 1, wherem the laiching svstem 1s attached to a
device selected from the following st of devices: a hard drive, a memory card, a sohid

state mermnory, a processor blade, and an Input/Outpat (VO) card.

11, A device, comprising:

a main frame bhaving two sides;

a latching system, the latching system attached to only one of the fwo sides of the
main frame;

the latching system comprising
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& frame;

a handle, the handle mounted in the frame and movable along an axis of motion
muing between a front end and a back end of the handle, the handle movable between a
Iatched position, an unlatched postiion and an engaged position, i order, along the axis
of motion;

a handle latch attached to the fame and rofatable bebween a first postiion and a
second position, when i the first position the handle latch holds the handle in the latched
position, when n the second posthion the handle laich s disengaged from the handle;

a spring attached to the frame, the spring compressed between the frame and the
back end of the handle when the handle 13 m the Iatched position, the handle forced to
move to the unlatched position by the spring when the handle is m the latched posttion
and the handie lateh 1s rotated from the first position mto the second posttion;

a retention clip aitached to the frame, the refention clip movable between a locked
position and an unlocked position;

the handle having an engagement feature, the engagement feature moving the
retention ¢lip from the locked position mnto the unlocked position as the handle moves

from the uanlatched position info the engaged position.

12, The device of clann 11, wheremn the device Bils m a small form factor (SFF)

mionnt 1g a server,

13, The device of clamm 11, where one end of the retention clip moves geperally
perpendicular to the axis of motion when the handle is moved from the latched position

uite the wdatched position.

14, The device of clatm 11, wheretn when the handle 15 i the laiched position the
front of the handle 1s flush with a front of the device: and
when the handle 1s in the uniatched position, the front of the handle extends

bevond the front of the device by between %: of an inch and | inch.

15, A method of manutacturing a latching system, comprising:

providie a frame;
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mountmg a handle m the frame, the bandle movable along an axis of motion
runng between a front end and a back end of the handle, the handle movable between a
latched position, an unlatched position and an engaged position, i order, along the axis
of mohion;

mounting a handle latch to the frame, the handle latch rotatable between a first
position and a second postiion, when i the first position the handle latch holds the handle
in the latched position, when in the second position the handle latch is disengaged from
the handie;

attaching a spring to the frame, the spring compressed between the frame and the
back end of the handle when the handle is in the latched position, the handle forced to
move to the unlatched position by the spring when the handle s w1 the latched posthion
and the handle latch 1s rotated from the first position o the second position;

attaching a refention clip to the frame, the retention chp movable bebween a
locked position and an unlocked position:

the handle having an engagement feature, the engagement feahure moving the
retention ¢lip from the locked position into the unlocked position as the handle moves

from the unlatched position info the engaged position.
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