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57 ABSTRACT 
A mounting member for an extractor hold down appa 
ratus permits the extractor to exert both extraction and 
insertion forces at different angles to, for example, an 
electronic unit on an avionic rack. The mounting mem 
ber is provided with a pair of elongated slots that ac 
commodate a cross bar and retaining disks mounted on 
the power shaft of the extractor. The slots provide an 
angle range of at least 18 plus or minus 15. 

8 Claims, 1 Drawing Sheat 
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PIVOTABLE EXTRACTOR HOLD DOWN 
APPARATUS 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

g This is a continuation, of application Ser. No. 
360,113, filed May 14, 1973, now abandoned. 

This is a continuation, of application Ser. No. 297,766, 
filed Aug. 31, 1981, now abandoned, which is a Reissue of 
Ser. No. 608,565 filed 8/28/75, now U.S. Pat No. 
4,018,091, which is a continuation of Ser. No. 360,113 filed 
5/14/73, now abandoned. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to the mounting of 

electronic equipment and, more particularly, to means 
for extracting and securing units of electronic equip 
ment onto a shelf or avionic rack. 

2. Description of the Prior Art 
The development of electronic equipment has been 

generally standardized into set sizes of electronic units 
to accommodate their use in various structures, for 
example, aircraft. To support these electronic units, 
appropriate support structures, such as avionic trays 
and rack have been developed to securely support and 
safeguard this expensive equipment against destruction. 
Since it is necessary to provide electrical connections to 
the units of electronic equipment, the mounting of the 
electrical units are the mounting structure must be pre 
cisely accomplished to insure proper alignment be 
tween the connectors on the electronic units and the 
electrical connectors in the mounting structure and to 
maintain the units in a secure position without introduc 
ing damaging forces on the connector. 

Particular problems occur in vehicles such as aircraft 
that are subject to vibration and substantial stresses. 
Many of these problems have been solved with the use 
of an extractors as illustrated in U.S. Pat. No. 3,640,141 
granted Feb. 8, 1972. With this slip clutch extractor 
hold down apparatus, it is possible to securely lock the 
electronic unit to the rack and to both insert and remove 
the unit from its electrical connections. 
Problems have occurred in providing a conventional 

mounting for the extractor hold down apparatus due to 
the limited amount of space available for pivotably 
anchoring the hold down device. 

It has been found that frequently an application of 
force would pivot the electronic unit about its lower 
rear edge on its electronical connector and this would 
exert a large amount of stress on the electrical connec 
tion pins that extend into the body of the electronic unit. 
This problem is particularly acute in aircraft where the 
space available is necessarily kept at a minimum and 
thus the location of the extractor hold down and its 
angular relationship to the shelf and electronic unit is 
limited. 

SUMMARY OF THE INVENTION 
The present invention provides a mounting apparatus 

in combination with an extractor hold down apparatus 
that permits the optimum placing of the extractor hold 
down apparatus relative to the electronic unit for con 
necting the extractor hold down apparatus to the elec 
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tronic unit and for both the removal and final insertion 
of the electronic unit into its respective electrical con 
nections. This is accomplished by providing the shaft of 
the extractor apparatus with a cross bar or a traverse 
shaft and retaining disks and further providing a slot 
placed at an angle to the plane of a support tray for the 
electronic unit whereby the extractor hold down appa 
ratus can vary its angular relationship relative to the 
support tray of an electronic rack and thereby assume 
the preferred position during either insertion or extrac 
tion of the electronic unit to provide both a force paral 
lel and perpendicular to the plane of the support tray 
during insertion and a force mainly parallel to the sup 
port tray during extraction. 

In addition, the slot also facilitates the connecting of 
the extractor hold down apparatus with the complimen 
tary edge of the electronic units. During extraction, the 
extractor shaft is prevented from pivoting in a direction 
perpendicular to the support tray, thereby preventing 
any inadvertant pivot force from being applied at the 
electrical connector. 
The features of the present invention which are be 

lieved to be novel are set forth with particularity in the 
appended claims. The present invention, both as to its 
organization and manner of operation, together with 
further objects and advantages thereof, may best be 
understood by reference to the following description, 
taken in connection with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective schematic view of the present 

invention with the extractor hold down apparatus in the 
desired position for applying an insertion force to the 
electronic unit; 

FIG. 2 is a schematic view of the extractor hold 
down mounting apparatus with the extractor hold 
down apparatus in the optimum position for removing 
the electronic unit; and 
FIG. 3 is a perspective partial view of the present 

invention. 

DESCRIPTION OF THE PREFERRED 
EMBOOMENT: 

Referring to FIG. 1, an overload clutch hold down or 
extractor hold down member 2 is provided as described 
in U.S. Pat. No. 3,640,141 (1972) granted to Holling 
sead, Kuchler and Pryor. The disclosure of this patent is 
hereby incorporated by reference. 
The extractor hold down apparatus 2 is designed to 

be removably locked onto the hooks 13 of the front 
plate 15 of the electronic unit 16 for exerting a force on 
the unit 16. The extractor hold down apparatus 2 is 
capable of firmly locking the electronic unit 16 to the 
shelf or avionic tray 4. In addition, it is also capable of 
initiating a removal of the electronic unit 16 from the 
avionic tray 4 along an axis of movement parallel to the 
plane of the support surface of the avionic tray 4. 
The avionic tray 4 carries a back plate 10 capable of 

providing the appropriate electrical connectors 14. The 
electrical connectors 14, as understood in the prior art, 
can be of various shapes and sizes. Spring biased dagger 
pins 12 are generally located at each lower corner of the 
back plate 10 for insertion into appropriate bores lo 
cated in the housing of the electronic unit 16. 
The avionic tray 4 is generally supported on front and 

rear support rails 6 and 8 respectively. Generally, the 
avionic tray will carry a sealing gasket (not shown) on 
its bottom for engagement with the bottom surface of 
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the electronic unit 16. This arrangement permits the 
introduction of cooling air to the electronic unit 16. In 
addition, the electronic unit 16 will have handles (not 
shown) located on the front plate 15. These handles 
allow the application of a manual force to the electronic 
unit 16 both during the initial insertion and the final 
extraction phase after the extractor hold down appara 
tus 2 has been removed from the front plate 15. All the 
force applied to the electronic unit 16 is through the 
front plate 15. 
As can be seen from FIG. 1, for illustrative purposes 

it is assumed that the center of gravity of the particular 
electronic unit 16 disclosed will be a distance (a) from 
the back plate 10 and that the length of the unit will be 
a distance (l). The total forces exerted on the electronic 
unit 16 during the use of the extractor hold down appa 
ratus 2 will be basically the frictional forces (Ff) be 
tween the avionic tray 4 and the electronic unit 16 and 
the extractor force (Fe). A number of different factors 
will contribute to the total static coefficient of friction 
of the avionic tray 4 such as the sealing gasket (not 
shown), the electrical connectors 14, the dagger pins 12 
and the metal contact of the avionic tray 4 with the 
electronic unit 16. As can be easily understood, since 
the electronic units themselves vary in weight, the exact 
frictional force will accordingly vary and different 
amounts of forces will have to be exerted by the extrac 
tor hold down apparatus 2 to accommodate the particu 
lar electronic unit 16. The static frictional force (Ff) will 
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have to be overcome by the horizontal force factor of 30 
the extractor force (Fe). 

During the insertion of the electronic unit 16 into its 
operative position adjacent the back plate 10, the ex 
tractor force (Fe) will exert in addition to the horizontal 
force a relatively downward vertical force that will be 
neutralized effectively by the front rail support 6. Be 
fore the magnitude of the downward vertical force 
would be capable of rotating the electronic unit 16 
about the front rail 6, the static frictional force (Ff) will 
be overcome by the horizontal force and the electronic 
unit 16 will be moved into an operative position. 

It is advantageous to have the extractor apparatus 2 
positioned at a relatively large angle 8 degrees to the 
electronic unit 16 since this permits the shaft 20 to be 
relatively short and thereby minimize space. It also 
facilitates the connection of the extractor apparatus 2 
with the front plate 15. An angle of 8 degress in the 
range of 25' to 35" is acceptable. Larger angles are 
permissible but are not as efficient in applying force. 

During the removal phase as disclosed in F.G. 2, it is 
necessary to minimize the upward vertical force gener 
ated by the extractor force (Fe). This is accomplished 
by minimizing the relative angle y degrees to the elec 
tronic unit 16 thereby maximizing the horizontal force 
to overcome the static friction force (Ff) and minimiz 
ing the vertical force. A range of angles between 0 and 
20 have been found acceptable. 
The vertical force is located at a distance (l) from the 

end of the electronic unit 16 and is capable of surpassing 

35 

45 

50 

55 

the counter moment force generated by the weight of 60 
the electronic unit 16 (W) times the distance (a) from 
the center of gravity. When this vertical force is in a 
direction away from the plane of the support tray 4, as 
is the case when the electronic unit is being manually 
removed from its support tray, the electronic unit 16 
will pivot about the back plate 10 out of its normal plane 
and will even lift upward from the front edge of the 
avionic tray 4 adjacent the front support rail 6. This 

65 

4. 
movement is capable of warping, bending or even 
breaking the electronic connections 14. This is a partic 
ularly serious problem since an extremely expensive 
electronic unit 16 can be completely disabled by damag 
ing its electrical connectors. By maintaining a small 
angle y degrees, any vertical force away from the avi 
onic tray support surface; will be minimized. Also, the 
top edge 30 of the entrance slot 22 for the extractor 
shaft 20 prevents the shaft from moving upward beyond 
that edge. This edge 30 absorbs all upward forces ap 
plied to the front of the electronic unit during extrac 
tion, effectively locking the extractor shaft 20 into a 
substantially horizontal position during extraction. 
While it should be appreciated that the actual angles 

8 degrees and y degrees can be variable over a limited 
range since each electronic unit 16 may have a different 
weight, it has been found that a range of angles between 
a y degree angle of 3' to a 6 degree angle of 35 has been 
successful in operation. Generally, the range can vary 
from a median of 18 by a plus or minus 15. 
The variation of the angular position of the extractor 

apparatus 2 has been accomplished by the particular 
mounting member 18 being provided with a lost motion 
slot 19 where one end of the slot will provide the y 
degree angle and the other end of the slot will provide 
the 6 degree angle. While the slot 19 is disclosed prefer 
ably as an oval configuration, it should be realized that 
other shapes that would permit the relative anchoring 
of the hold down shaft 20 can be utilized, such as rectan 
gular, etc. The front portion of the mounting member 
18 has an entrance slot 22 to receive the shaft 20. 

Referring to FIG. 3, the hold down shaft 20 is pro 
vided with a bore 21 for receiving a transversely posi 
tioned shaft or cross bar 24. A carriage member 32 is 
moveably mounted on the shaft 20 and is capable of 
being operatively connected to the unit 16 for applying 
an insertion or extraction translational force to the unit 
16. At both ends of the shaft 24 are retainer disks 26. 
The retainer disks 26 are larger in diameter than the 
opening of the slot 19. In the alternative, a single stud 
projecting through a single slot 19 could be utilized 
with the hold down shaft 20 journaled in a fixed path of 
motion. 
The hold down shaft 20 and correspondingly the 

extractor hold down apparatus 2 is capable of a lost 
motion movement relative to the electronic unit 16 
along the slot 19. The mounting member 18 can be 
attached to the front rail 6 by any appropriate means 
such as nuts and bolts (not shown). 

In operation, the extractor 2 will be positioned at the 
forward portion of the mounting member slot 19, as 
shown in FIG. 1 at an angle 6 degrees for inserting the 
electronic unit 16. During extraction of the electronic 
unit 16, it is necessary to minimize the vertical force 
produced by the extractor force (Fe) and this is accom 
plished by permitting the extractor apparatus 2 to be 
located at the other end of the slot 19 as shown in FIG. 
2 at the smaller angle y degrees. The relative locations 
of the top edge 28 of the slot 19 and the top edge 30 of 
the entrance 22 provide a safety feature in the present 
invention. By permitting the top edge 30 of the entrance 
slot 22 to extend only a short distance above the plane 
of the top edge 28, the shaft 20 will be locked against 
further upward movement during the extraction phase. 
This effectively prevents the electronic unit 16 from 
being raised relative to the front support rail 8 and 
accordingly safeguard the connectors 14 from damage. 
As a result of the mounting member 18 of the present 



mounted at one end thereof and the second half of said 
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invention, the extractor hold down apparatus 2 is more 
flexible in permitting a connection with the front plate 
15 of the electronic unit 16. In addition, the stringent 
space requirements, for example, in an aircraft are main 
tained by the particular mounting member 18. Finally, 5 
the possibility of damage to the electrical connection 14 
is removed. 

Since the above description refers to the preferred 
embodiment, it should be understood that those skilled 
in the art could accomplish modifications within the 10 
scope of the present invention and accordingly, the 
present invention should be measured from the follow 
ing claims. 
What is claimed is: 
1. Apparatus for inserting an electronic unit in and 

removing it from a supporting structure having a sup 
porting surface by applying forces at one end of said 
electronic unit, relative to said supporting structure, 
whereby the electronic unit is inserted and removed 
along an axis of movement parallel with the supporting 
surface, said apparatus comprising: 
means for applying insertion forces to said one end of 

said electronic unit, said insertion forces having a 
force component perpendicular and directed 
towards said supporting surface and a force com 
ponent parallel to said supporting surface; 

means for applying extraction forces to said one end 
of said electronic unit, and for controlling the angle 
of application of said extraction forces such that a 30 
force component parallel to said supporting surface 
and substantially no components in a direction 
perpendicular to said supporting surface are ex 
erted for the duration of travel of said electronic 
unit along said axis; and 

means for locking said extraction force applying 
means into a position that prevents said electronic 
unit from being lifted out of contact with said sup 
porting surface despite any extraneous force being 
applied to said electronic unit during extraction. 

2. An improved hold down and extraction apparatus 
for inserting an electronic unit in and removing it from 
a supporting structure having a supporting surface, said 
electronic unit having the first half of a cable connector 
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45 
cable connector being mounted on said supporting 
structure, mounting being accomplished by applying 
forces at the second end of said electronic unit relative 
to said supporting structure, said apparatus comprising: 

means connected to said second end for applying 
extraction and insertion forces to said electronic 
unit, said insertion forces having a force compo 
nent perpendicular and directed towards said sup 
porting surface and a force component parallel to 
said supporting surface; 

means for controlling the angle of application of said 
extraction forces such that a force component par 
allel to said supporting surface and substantially no 
force component in a direction perpendicular to 
said supporting surface are exerted for the duration 60 
of the extraction of said first and second halves of 
said cable connectors; and 

means for locking said extraction force applying 
means into a position that prevents said electronic 
unit from being lifted out of contact with said sup- 65 
porting surface by any extraneous force applied to 
said electronic unit during engagement of the first 
and second halves of said cable connectors. 
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6 
3. Apparatus for supplying insertion and extraction 

forces to an electronic unit with respect to a supporting 
structure having a supporting surface, said apparatus 
comprising: 
a shaft; 
a carriage means movably mounted on said shaft for 

engaging one end of said electronic unit; and 
mounting means attached to said supporting structure 

for pivotally receiving said shaft through an en 
trance slot, said slot being positioned to prevent 
pivotal movement of said shaft during extraction, 
whereby said electronic unit is prevented from 
being lifted out of contact with said supporting 
surface by an extraneous force applied during ex 
traction. 

4. The apparatus of claim 3 wherein said shaft is con 
nected to said mounting means by a retaining means that 
includes a cross bar and a pair of retaining disks. 

5. The apparatus of claim 4 wherein said mounting 
means includes an elongated slot with a first and second 
bearing surface adjacent to the respective ends of the 
slots, said first bearing surface being in contact with said 
cross bar of the retaining means during insertion, said 
second bearing surface being in contact with said cross 
bar of the retaining means during extraction, said sec 
ond bearing surface being closer to said supporting 
surface than said first bearing surface. 

6. An improved hold down and extraction apparatus 
for inserting an electronic unit in and removing it from 
a supporting structure having a supporting surface, said 
electronic unit having the first half of a cable connector 
mounted at one end thereof and the second half of said 
cable connector being mounted on said supporting 
structure, mounting being accomplished by applying 
forces at the second end of said electronic unit relative 
to said supporting structure, said apparatus comprising: 
means connected to said second end for applying 

extraction and insertion forces to said electronic 
unit, said insertion forces having a force compo 
nent perpendicular and directed towards said sup 
porting surface and a force component parallel to 
said supporting surface; and 

means for controlling the angle of application of said 
extraction forces such that a force component par 
allel to said supporting surface and a minimal force 
component in a direction perpendicular to said 
supporting surface are exerted for the duration of 
the extraction of said first and second halves of said 
cable connectors. 

7. In an insertion, holddown and extraction apparatus 
for inserting an electronic unit in and removing it from a 
substantially horizontal supporting surface in which the 
electronic unit has the first half of a cable connector 
mounted at the back end thereof above the supporting 
surface and the supporting structure has a second half of 
said connector mounted thereon in a nating position with 
respect to the first half of the connector, the nating and 
unnating of the connector halves being accomplished by 
applying forces to the front end of the unit to slide the unit 
along the supporting surface, the combination which com 
prises 

means mounted to the supporting structure below the 
supporting surface thereof and being arranged to be 
removably attached to the front end of the unit for 
applying insertion and extraction forces to slide the 
unit along the supporting surface and nate and un 
mate the connector halves, respectively, the insertion 
forces having a vertical component directed down 
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wardly toward the supporting surface and a horizontal 8. The apparatus of claim 7 wherein the means for ap 
component directed towards the rear end of the unit to plying the insertion and extraction forces includes a car 
cause the connector halves to nate and riage renovably attachable to the font end of the unit and 

means for controlling the angle of application of said movably mounted on a shaft, one end of the shaft being 
extraction forces so that the apparatus exerts a hori- 5 pivotally connected to said supporting structure so that said 
zontal component away from the rear of the unit and one end of the shaft is permitted to assume a position closer 
substantially no vertical upward component and ab- to said supporting surface during the extraction than dur 
sorbs upward forces tending to lift the front of the unit ing the insertion of the unit, and wherein said means for 
of the supporting surface for the duration of the ex- controlling the angle of application of said extraction forces 
traction of said first and second halves of the connec- 10 comprise means carried by the mounting means for engag 
tor whereby the front of the electronic unit is prevented ing the shaft during the application of the extraction forces 
from moving upwardly while the connector halves are to prevent the shaft from pivoting upwardly. 
being unnated 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. : Re 33, 283 
DATED July 31, l990 
INVENTORS): Hollingsead et all 

it is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column l, line 43, "extractors" should read --extractor--. 

Column 4, line 60, after "entrance" should be -- slot--. 

Column 4, line 67, "safeguard" should read --safeguards--. 

Signed and Sealed this 
Twenty-fifth Day of February, 1992 

Attest: 

HARRY F. MANBECK, J.R. 

Attesting Officer Commissioner of Parents and Trademarks 


