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(57) Abstract ,
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In a shock and vibration isola- » I'. s _r N  Ngs 5

tion system wherein a device (16) hav- a“
ing a top, bottom, sides, front and
back is mounted on moving isolators
(34) between and in spaced relation-
ship to top and bottom members,
front operable locking apparatus for
releasably holding the device in place
against vertical, lateral and longitudi-
nal movement during shipping. A top
releasable locking assembly is dis-
posed between the top member and
the device and a bottom releasable  */ %
locking assembly is disposed between 2
the bottom member and the device. . T~62
Each releasable locking assembly in-
cludes a first pivot bar (40) pivotally

mounted to the adjacent member and
extending perpendicular to and between the sides of the device. An operating arm (42) is attached to one end of the first

pivot bar at right angles thereto and disposed so as to pivot in a plane close adjacent and parallel to the side of the device
at the end between a first position lying along the adjacent member and a second position angularly disposed with respect
to the adjacent member. A threaded bolt (44) is carried by the adjacent member at the front of the device for releasably
holding the operating arm in the first position. A first locking assembly is carried by the first pivot bar and includes lock-
ing projections (52) having horizontal stabilizing bars for entering into locking relationship with the device to hold it from
movement when the operating arm is in the first position and for moving out of locking relationship with the device to al-
low normal movement thereof when the operating arm is moved to the second position. Finally, a bias spring (64) is op-
erably connected to urge the operating arm (42) towards the second position whereby when the locking apparatus is re-
leased following shipment the device will be unlocked for normal movement.
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SHOCK AND VIBRATION ISOLATION LOCKING SYSTEM

The presént invention relates to shock and vibration’

. isolation systéms and, more particularly to a shock and

vibration isolation system for locking a device such as
a computer disk drive or the Llike in place against

vertical, Llateral and Longitudinal movement during

i

shipping.

Larger, commercial sized computers, such as that
indicated as 10 in Figure 1, typically include a mass
storage device 12, such as a disk drive, therein. If
the device 12 is hard mounted to the chassis of the
computer 10, shocks and vibrations which enter the
computer 10 .pass directly into the device 12. In an
effort to protect the storage device 12, shock and
vibration isolation mounting, such as that indicated as
14, may be employed. Such ijsolation systems are used in
a variety of things well known in the art from record
turntables to washing machines. Also well known in the
art is that where an isolation system is used, typically
some sort of bracing must be employed to prevent
movement during shipment. As indicated by the
simplified drawing of Figure 2, the isolation system
usually allows movement of the protected and jsolated
device 16 in three directions = vertical, as indicated
by the arrow 18; Llateral (i.e. side to sjde), as
jndicated by the arrow 20; and longitudinal (i.e. front
to back), as indicated by the arrow 22. 1In a device as
simple as a record turntable, the shipping bracing may
simply comprise a wad of cardboard jammed between moving
parts which is removed before use. Several so=-called
"cD" or compact disk players have an externally
accessible locking cam for shipping which can be set or
released with a screwdriver without having to open the

case. Many "hard drives" as employed with personal

PCT/US88/00713



W . usssy
0 88/07747 PCT/US88/00713

-2 -
computers have a software'activated “"park" posiiion
wherein the moving heads are withérawn jinto a safe
position for shipment. 7 ' 7
Larger and heavier devices usually employ more

5 specialized and heavy duty.shippihg blocks. SeveraL
prior art approaches are shown in F1gure 3 ‘and include
foam sh1pp1ng bLocks 24, special sh1pp1ng braces 25 ‘
bolted between the device 16 and the sur(ouanng cabinet
26, Shippihg bars 28'passing through'hﬁles provided

10 therefore in the device 16 and cabinet 26, and wedges 30.

In our co-pending U.S.*AppLicafion Serial No. 29,328

filed March 23, 1987, entitled SHOCK AND VIBRATION
ISOLATION MOUNTING, now United States Patent No.
4,705,257, issued November 10, 1987, which is assigned

15 to the common assignee of this application, we described
novel apparatus for shock and vibration isolation of
computer disk drives, and the Llike, which allows
insertion and EemOVaL of the disk‘drive with access
through the computer cabinet from only one side. The

20 apparatus, as shown in simplified form in Figures 4 and
5, suspendé the disk drives 32 between upper and lower
elastomeric isolators 34 which are in tension and
compression, respectivel&. As can be appreciated from a
consideration of the prior art shipping block options of

25 Figure 3 in combination with the movements possible as
Vshown in Figure 2, it ié impossible to insert and remove
any of the prior art apparatus of Figure 3 to stop
movement in all three axés shown in Figure 2 with access
from only one side. Additionally, virtually all of the

30 prior art shipping block systems employ parts which must
be removed and stored in the event of Later
re=shipment. UéuéLLy,rwhen unexpected re-shipment is
required, the shipping materials have been discarded or

are stored in a "safe" place, which nobody remembers.
35

k)



o

WO 88/07747 PCT/US88/00713

10

15

20

25

30

35

_3_‘

The pﬁesent jnvention provides a shock and vibration
isolation system wherein a device having a toﬁ, bottom,
sides, front and back is mounted on moving isolators
between and in spaced relationship to top and bottom
members, by a front operable locking apparatus for )
releasably holding the device in place against vertical,
Lateral and longitudinal movement during shipping, and
comprising, a top releasable locking assembly disposed'
between the top member and the device and a bottom
releasable locking assembly disposed between the bottom
member and the device. Each releasable Locking assembly
includes a first pivot bar pivotally mounted to the
adjacent member and extending perpendicular to and
between the sides of the device. An operating arm is
attached to one end of the first pivot bar at right
angles thereto and disposed so as to pivot in a plane
close adjacent and parallel -to the side of the device at
the end between a first position Lying along the
adjacent member and a second position angularly disposed
with respect to the adjacent member. A threaded bolt is
carried by the adjacent member at the front of the
device for releasably holding the operating arm in the
first position. First locking means are carried by the
first pivot bar and include locking projections having
stabilizing bars thereon for entering into locking
relationship with the device to hold it from movement
when the operating arm is in the first position and for
moving out of locking relationship with the device to
allow normal movement thereof when the operating arm is
moved to the second position. Finally, spring bias
means are‘operably connected to urge the operating arm
towards the second position whereby when the releasable

holding means is released following shipment, the device

"will be unlocked for normal movement.
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In the preferred embodiment, the locking apparatus
additionally comp}isés the bottom releasable deking
assembly including a second pivot bar pivotally mounted
to the "adjacent member spaced from the first pivot bar'
and extending perpendicular to and between the sides of
the deviceé second locking mean§-carriéd by the second
pivot bar and inb[qding deking'projectjons having
stabilizingrbars thereon for entering into locking
reLatgonship with the device to hold it from movement
when the operating arm is in the first position and for
moving out of locking relationship with the device to

allow normal movement thereof when the operating arm is

moved to the second position; and, connecting means

operably interconnecting the first and second locking
ﬁeans whereby to have them move in combination.

Figure 1 is a simplified perspective drawing of a
computer having a mass storage device mounted therein on
isolation mountings.

Figure 2 is a simplified drawing showing the various
movements possible with an isolation mounting system
which must be blocked during shipment.

Figure 3 is a simplified front view showing various
prior art techniques fbr blocking or preventing movement
of an isolation=mounted device during shipment.

Figure 4 is a simplified side view of a shock and
vibration isolation mounting system according to our
copending application showing the manner of operation of
the present jnvention in conjunction therewith.

Figure 5 is a simplified front view of the shock and
vibration isolation mounting system of Figure 5 showing

the manner of qperation of the present invention in

conjunction therewith.

Figure 6 is a front view of the operating portion of

the present invention.
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Figure 7 is a front view of the auxiliary operating
portion of the present invention showing the manner in
which the locking of the device during shipment is

‘ affected thereby. ,
5 Figure 8 is a side view of the apparatus of Figure 6.

Figure 9 is a side view of the connecting Llink used
to operably connect the operating portions of Figure 7
and 8 to affect combined operation thereof.

Figure 10 is a detailed side view of the présent

10 invention in its locked for shipment position.

Figure 11 is a detailed side view of the present
jnvention in its unlocked for normal use position.

The present invention is shown in simplified form in
Figures 4 and 5. As previously mentioned in our

15 co-pending shock and vibration isolation system, a
device 16 having a top, bottom, sides, front and back is
mounted between top and bottom elastomeric isolators 34
disposed between the device 16 and an adjacent computer
chassis member 36. Front operable locking apparatus

20 according to the present invention, generally indicated
as 38, is used at the top and bottom for releasably
holding the device 16 in place against vertical, lateral
and longitudinal movement during shipping. Each of the
locking apparatus includes a pivot bar 40 pivotally

25 npounted to the adjacent member 36 and extending
perpendicular to and between the sides of the device
16. wWhere two or more devices 16 are mounted side by
side as shown in Figure 5, a single locking apparatus 38
can be used for all the devices to lock them and unlock

30 them simultaneously. In such case, the pivot bar 40
extends between the two outermost sides of the devices
16. In the preferred embodiment, an operating arm 42 is
attached to each end of the pivot bar 40 at right angles
thereto and disposed so as to pivot in a plane close

35 adjacent and parallel to the side of the device 16 at
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the endé between a first position Llying along the member -
36, as shown in sokfd Figure 4 and 5, and a second
position angularly disposed with respect to the member
36, as shown ghosted therein. A bolt 44 threaded
ihrough a tab 46 adjaéent the front of the dgvice 16 is
used to relteasably hold the operating arm 42 in the
first position. Locking means (not yet shown but to be
described in detaiL.éhortLy) are carried by the pivot
bar 40 and include locking projections having horizontal
stabilizing bars. The projections and stabilizing bars
are urged into locking relationship with the device 16
to hold it from movement when the operating arm 42 is in
the first position. The locking projections are moved
out of locking reLat1onsh1p with the device 16 to allow
normal movement thereof when the operat1ng arm 42 1is
moved to the second position as indicated by the arrows
48 in Figures 4 and 5. Spring bias means (not shown)
are operably connected to urge the operating arm 42
towards the second position whereby when the Lock1ng
apparatus 38 1srreLeased following shipment by
unscrewing the bolts 44, the device 16 is automatically
unlocked for normal movement.r The above-described
apparatds, of course, stays safely out of the way in the
second position where it is instantly and readily
available for use in locking the device 16 for shipment
or movement if needed. To relock the device 16, the
operating arms 42 are simply moved to the first position
and held in place by screwing the threaded bolts 44 into
engagement therewith.' The apparatus of the present
invenfion Wwill now be described in more detail.

While those skilled in the art will recognize that
the compdnents of the present invention could be
constructed of different materials to obtain the same
results and benefits, the Applicants herein found that

adequate operation coupled with_ease of manufacture,

PCT/US88/00713
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lightweight, and hon-restriction of airflow was obtained
through the use of formed wire for most of the apparatus
to be described. Assembly thereof was easily
accomplished with standard techniques such as spdt
welding after bending of the wire into the desired shape
on a jig made for the purpose. Preferred operation was
obtained through the use of a bottom5assembly having two
points of lLocking contact disposed in front and behind
one another and a top assembly having one point of
locking contact between the two of the bottom assémbty.‘
This is best seen with initial reference to Figure 10
wherein the bottom locking apparatus is generaLLy
jndicated as 38' and the top locking apparatus is
generally indicated at 38" '

The bottom locking apparatus 38' employs a composite
operating bar 50, as shown in Figures é and 8, which
includes the pivot bar 40, the operating arm 42 and the
Locking projections 52 attached thereto. The Llocking
projections 52 also have stabilizing bars 54
horizontally attached thereto. Additionally, there is
an auxiliary operating bar 50', as shown in Figure 7
which is'aLso a composite bar including the components
described above for the bar 50 but eliminating the
operating arm 42. The pivot bars 40 are bivotally
attached to the adjacent chassis member 36 by any of
several ways well known in the art which form no part of
the present invention such as curved clips 56, or the
Like, as shown in Figure 10. In the bottom locking
apbaratus 38', a pair of the locking projections 52 on
respective ones of the bars 50, 50' are operably
interconneqted with a connecting link 58 of strap metal,
or the like, as shown in Figure 9 so as to move in
combination between the first (i.e. locked) position of
Figure 10 and the second (i.e. unlocked position of

Figure 11).
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- The top locking apparatus 38" employs only the
compos1te operat1ng bar 50 descr1bed above and shown in
Figures 6 and 8, which includes the pivot bar 40, the.
operating arm 42 and the Lock1ng pro:ect1ons 52. To
hold the operat1ng arms 42 in the first position, ther
adjacent chassis member 36 has a tab 46 formed therein
througﬁ which the'threaded bolt 44 is screuad. As shown
in Figure 10, when the bolt 44 is screwed aLL the way
into the tab 46 with the operating arm 42 in.the first
position, the operating arm 42 is firmly wedged and held
between the bolt 44 and the adjacent member 36. When

the bolts 44 are unscrewed to the retracted position of

'Figure 11, the operating arms 42 swing to the second

position as indicated by the dotted arrows 60 causing
the Llocking projections 52 to swing out of Locking
engagement as indicated by the dotted arrows 62.

To affect automatic unlocking and to hold the

tocking apparatus 38',738ﬂ in its unlocked position

- during non-use, a coil spring 64 is connected between

one of the locking projections 52 and the adjacent
chassis member 36 asfshown in Figures 10 and 11. Spring
64 is a bias spring which urges the apparatus 38', 38"
in each case, towards its unlocked position. ‘

To obtain the desiredrlocking in the various
directions, the Llocking projections 52 and hopizontaL
stabilizing bars 54 are formed to interface with
channels or other projections of the device 16 or its
isolation mounting s}stem, shown ghosted as 66, as
indicated in Figures 7 and 11. Vertical movement is
prevented by the opposed wedging forces of the locking
apparatus 38°', 38". Lateral and longitudinal movement

is preventéd by frictional bearing of the locking

projections 52 against the device 16 or mounting system'

66 and/or the bearing of the -Locking projections 52

against some outward facing projection such as the sides

PCT/USS8/00713
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of the channel as in Figure 7. In the preferred
embodiment as incorporated into commercial computers as
manufactured by the assignee of therpresent application
the stabilizing bars 54 fit into slots, such as at 68 in
5 Figﬁre 11, in'fhe'mounting system of the disk drive, thus
' providing secure resistance to any and all lateral -and
. longitudinal movements. As will be appreciated b; those
skilled in the art, while designed primarily for use in
conjunction with the isolation mounting sysfem of our
10 above-referenced co-pending application, the locking
apparatus of the present invention could also be
employed with other isolation mounting systems as
employed in other devices.
Thus, from the foregoing description it can be seen
15 that the present invention has truly met its stated
objects by providing a locking system for a shock and
vibration isolation mounting system which is
Lightweight, efficient, self-storing and operable with
access from only one side.
20

25
30

35
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1. In an assembly incLuding a device and a shock
and vibration isolation system therefor wherein the
device (16) has a top, bottom, sides, front and back and
is mounted on isolators (34) in spa@ed relationship to a

support therefor (36) and locking apparatus is provided

for releasably holding the device in place against

vertical, lateral and longitudinal movement during
shipping, and comprising:

,: (a) a first pivot bar (40) pivotally mounted
to the support (36) and extending perpendicular to and
between the sides of the deQice;

(b) an.bperating arm (42) carried by one end
of said first pivot bar (40) at right angles thereto and
disposed so as to pivot in a plane close adjacent and
parallel to the side of the device at said end between a
first position Lyfng along the member and a second
position angularly disposed with respect to said member;

" (¢) means (44) carrfed by the support adjacent
the front of the device and accessible therefrom for
releasably holding said 6perating arh (42) in said first
position; ' -

(d) first Locking means carried by said first

pivot bar (40) and including Lbcking projections (52)

- for urging said locking projections into locking

reltationship with the device to hold it from moveﬁent
when said operating arm is in said first position and
for moving said locking projections out of Locking
relationship with the device to allow normal movement
thereof when said operating arm is moved to said second
position; and,

(e spring bias means (64) operably connected
to urge said operating arm (42) towards said second

position whereby when said releasable holding means is

released following shipment the device will be unlocked

for normal movement.

PCT/US88/00713
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2. The assembly of claim 1 wherein:

said locking projections (52) dnclude
horizontal stabiLizing bars (54) for engaging mating
slots provided in the device therefor.

3. The assembly of claim 1 or 2 and . additionally
comprising: B - ’

a secona operating arm (50') carried by the
other end of said first pivot bar at right angLes
thereto and'disposed so as to pivot in a pLane'cLose
adjacent and parallel to the side of the device at said
other end between a first position Llying along the
member and a second position angularly disposed with
respect to said member. o

L. The assembly of any of claims 1 to 3 wherein:

said means for releasably holding said

operating arm in said first position comprises a bolt
(44) threadably inserted into a tab (46) carried by the
support and positioned such that with said operating arm
disposed against the support and said bolt threaded into
said tab said operating arm is trapped between the
support and sajd bolt.

5. The assembly of any of claims 1 to 4 and
additionally comprising:

(a) a second pivot bar (40) pivotally mounted
to the support spaced from said first pivot bar and
extending perpendicular to and between the sides of the
device;

(b) second locking means carried by said
second pivot bar and including Llocking projections (52)
for urging said locking projections (52) into locking
relationship with the device to hold 5t from movement
when said operating arm ijs in said first position and
for moving said locking projections out of locking
relationship with the device to allow normal movement
thereof when said operating arm is moved to said second

position; and
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! (¢) connecting . means (58) operably
interéonne&ting'said first and second locking means:
whereby to have them move in combination. !

6. The assembly of claim 5 wherein:

said Lockfngrprojec%ions (52) of said second
locking means include horizontal stabilizing bars (54)
for .engaging mating slots provjded'in the device
therefor. T |

7. The éssembly of any of claims 1 to 6 wherein
said device is mounted between upper and lower supports,
and comprising: '

(a) a first pivot bar (40) pivotally mounted
to the upper support and extending perpendicular to and
between the sides of the device;

(b) a first operating arm (42) carried by one
end of said first pivot bar (40) at right angles thereto
and disposed so as to pivot in a plane close adjacent
and parallel to the side of the device at said end
between a first positidn lying along the upper support
and a second position angularly disposed with respect to
said upper support;

(¢c) first means (44) carried by the dpper
support adjacent the front of the device and accessible
therefrom for releasably holding said first operating
arm (42) in said first position; |

(d) first Llocking means carried by said first
pivot bar (40) and including Llocking projections (52)
for urging saidTLocking projebtions into Llocking
relationship with the device to hold it from movement
when said first operating arm is in said first position
and for moving said Locking projections out of Llocking
relationship with the device to allow normal movément

thereof when said first operating arm is moved to said

~second position;

hid
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(e) first spr1ng bias means (64) operably
connected to urge said f1rst operating arm (42) towards
said second position;

(f) a second pivot bar (40) pivotally mounted
to the lower support and extending perpendicular to and
between the sides of the device;

(g) a second operating arm (42) carried by one
end of said second pivot bér (40) at right angles
thereto and disposed so as to pivot "in a plane cLose
adjacent and parallel to the side of the device at said
end between a first position Llying along the Llower
support and a second position angularly disposed with
respect to said lower support;

(h) second means (44) carried by the lower
support adjacent the front of the device and accessible
therefrom for releasably holding said second operating
arm (42) in said first position;

(i) second locking means carried by said
second pivot bar (40) and including locking projections
(52) for urging said locking projections into Locking
relationship with the device to hold it from movement
when said second operating arm is in said first position
and for moving said locking projections.éut of Locking
relationship with the device to allow normal movement
thereof when said second operating arm is moved to said
second position; and

(j) second spring bjas (64) means operably
connected to urge said second operating arm‘(42) towards
said second position.

8. The assembly of claim 7, and additionally
comprising:

(a) a third pivot bar (40) pivotally mounted
to the lower support spaced from said second pivot bar

and extending perpendicular to and between the sides of

the device;
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(b) third (ocking means carried by said third
pivot bar and including locking projections (52) for
urg1ng said locking projections into locking

relationship with the device to hold it from movement

"when said second operating arm is in said first position

and for moving said locking projections out of Locking
relationship with the device to atloq normal movement
thereof when said second operating arm is moved to said
second position; and,

(c) connecting means (58) operably
inferdonnecting sajd second and third locking means
whereby to have them move in combination.

.9. The assembly of claim 8 wherein: ,

said first, second aﬁd third lLocking

projections each include horizontal stablizing bars for

engaging mating éLots provided in the device therefor.

-y
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