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(571 ’ ABSTRACT

A device for assisting insertion of a container into a
space and for holding same in said space after inser-
tion with the forces being applied in-a first direction
having a force component in a hold-down direction
while providing extraction forces to said container in a
direction 'substantially perpendicular to said hold-
down direction. ’

5 Claims, 5 Drawing Figures
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HOLD-DOWN/EXTRACTION APPARATUS

This application is a division of parent application,
Ser. No. 243,173 filed April 12, 1972 now U.S. Pat.
No. 3,756,087.

The present apparatus pertains generally to fastening
means and more specifically to an apparatus for assist-

" ing insertion and extration of a container into and out
of an opening.

The prior art, such as found in U.S. Pat. No.
3,640,141, has generally been designed such that there
are projections extending therefrom which could be le-
thal if a person were accidentally thrown against the
structure containing such devices. Further, since the
devices being inserted and extracted generally contain
a p’lurality of electrical connections at the rear thereof,
it is 1mportant that the container or other device be ex-
tracted in a direction parallel with the electrical con-
nection pins. The prior art such as shown in the above-
referenced patent tended to provide an upward force
upon - extraction and on many occasions would cause
breakage of the electrical connecting pins.

It is therefore ‘an object of the present invention to
provide improved insertion and extraction means.

Further objects and advantages of the present inven-
tion will be apparent from a reading of the specification
and appended claims in conjunction with the drawings
wherein:
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tains first and second -extensions 48 and'50. Each: of
these extensions 48 and 50 have a tip designated as 52
and 54 respectively. The tips 52 and 54 coact with ex-
tensions 6 and 58 of a T-shaped portion generally des-
ignated as 60 of an extraction block generally desig-
nated as 62. E clamp 64 fits into a slot designated as 66
in a shaft 68 of a knob generally designated as 76. Knob
70 has a head 72 and one end 74 of shaft 68 is threaded
to coact with the threads in the opening 46 of pivot nut
36. Extraction block 62 also contains an opening 76
which is not threaded but allows passage of shaft 68
therethrough. The extraction block 62 also contains an
upwardly extending portion 78. Portion 78 coacts with
the device being removed for applying outwardly ex-
erted forces. A retainer generally designated as 80 is
illustrated having an opening 82 to allow passage of
shaft 68 therethrough. One face of retainer 80 is in-
dented and contains an opening 84 between the edge
thereof and opening 82. This opening 84 is to allow po-
sitioning of the insertion apparatus over a lip on the de-

_ vice being inserted. The retainer 80 also contains a pin

25

FIG. 1 is an exploded view of one embodiment of the -

invention;

FIG. 2 is a cross section of an assembled embodiment
of the invention in the extraction process;

FIG. 3 illustrates an insertion bracket portion of FIG.
2 in more detail;

FIG. 4 is an illustrative showing of the applied forces
in the insertion process; and

FIG. 5 is a schematic or illustrative showing of the ap-
plied forces in the extraction mode.

Referring first to FIG. 1, it will be realized that there
are two U-shaped devices generally indicated as 10 and
12. U-shaped member 10 may be termed a mounting
link for the purposes of this discussion. The mounting
link 10 contains first and second arms 14 and 16 and
further a bit portion 18. The mounting link 10 contains
mounting holes generally designated as 20 on one face
thereof. Further, each of the arms 14 and 16 have a piv-
otal mounting hole 22. The U-shaped member 12 may
further be described as a link arm and has first and sec-
ond legs 24 and 26 and a bit portion 28. Arm 24 has a
hole 28 which receives a pivotal mounting device 30
and which connects with the hole 22 in leg 14 of
mounting link 10. The pivotal means 30 may be rivet
or any other appropriate type device which does not
extend excessively into the inner portion of leg 14, A
further opening 32 is illustrated in leg 26 and similar to
that of opening 28. Opening 32 is designed to receive
a pivotal means 34 which coacts with opening 22 of leg
16. Thus, mounting link 10 is pivotally mounted be-
tween the legs 24 and 26 of link arm 12. A pivot nut
generally designated as 36 is illustrated having a first
opening 38 extending through an upper portion
thereof. Opening 38 is designed to receive a shaft or
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pivotal mounting means 40 which also extends through -

openings 42 and 44 in the legs 24 and 26 of link arm
12. Pivotal device 40 can again be a rivet or any other
suitable attachment device. The pivot nut 36 also con-
tains a threaded opening 46 for reception of a screw
means to be later described. The pivot nut 36 also con-
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or other blocking means 86 for preventing accidental
removal of the retainer from the lip of the container
being extracted. A washer or bearing assembly 88 is il-
lustrated also having an opening 90 for passage there-
through of the shaft 68. From the above description it
will now be apparent that the shaft 68 including the
threaded portion 74 passes through the washer assem-
bly 88, the retainer 80 and the extraction block 62, The
E clip 64 then clips to the indentation 66 on shaft 68

to prevent excessive movement of these parts and to

apply extraction force to extracting block 62. The
threaded portion 74 is then threadably engaged with
opening 46 of pivot nut 36-which is pivotably mounted
to the openings 42 and 44 of link arm 12. Link arm 12,
in turn, is pivotably mounted to the mounting link 10.
As will be later illustrated, link arm 12 assumes first
and second positions depending upon whether extrac-
tion or insertion forces are applied.

Referring now to FIG. 2 it will now be observed that
the extraction-insertion apparatus is now in an assem-
bled condition. However, FIG. 2 is a section view with
everything other than the screw or shaft portion of
knob 70 and the container. The sectioning occurs along
the axis of shaft 68. As will be observed, the shaft 68
has a knurled head which is force fitted into the portion
72 of the knob in the embodiment shown. Further, the
mounting link 10 is attached to a shelf means or other
mounting base 94. The link 10 is mounted via screws
indicated as 96. A container means, module or other
device generally indicated as 98 is the device being in-
serted into the area above shelf 94, The device 98 has
a lower lip 100 against which the extraction block 62
exerts extraction forces. On the surface of the con-
tainer 98 is a bracket 102 having a lip 104. The inser-
tion means 80 coacts with lip 104 to provide the inser-
tion forces. The stop 86 prevents accidental rotation of
the retainer 80 upon extraction of the container 98
whereby the extracting device would fall away from
container 98 before removal is complete.

As is obvious, the apparatus of FIG. 2 is shown in the
container removal position and as will be illustrated in
FIG. 4, the link arm 12 will change positions upon using
the device for inserting container 98.

Referring now to FIG. 3, the device or lip bracket
102 is shown in frontal view so that the coaction of re-
tainer 80 therewith can be more easily ascertained.
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Referring now to FIG. 4, it will be observed that the
container 98 is slideably coacting with and adjacent
shelf 94, The retainer 80 is coacting with lip 40 in a di-
rection which has both horizontal and vertical compo-
nents. The vertical component is, of course, perpendic-
ular to the direction of movement of container 98. The
link arm 12 is illustrated in dash lines to itlustrate its po-
sition in the insertion process. The extraction block is,
of course, not illustrated in this figure. The downward

" or perpendicular force provides a positive retention of

container 98 under vibration extremes.
FIG. § illustrates the extraction process with the
forces shown and illustrates substantially the mode of
operation shown in FIG. 2. It will be noted, however,
that the extraction block 62 is shown as a cylindrical
device as opposed to the illustration in FIG. 2. This is
another possible embodiment and is shown in this con-
figuration to illustrate that there are many possible de-
signs available for practicing the present inventive con-
cept. The inventive concept comprises the use of appa-
ratus which allows insertion forces to be applied to a
container or block along an axis in a first direction and
to provide removal forces along an axis situated at an
angle from said first axis. The second axis will generally
be parallel with the base of the container being re-
moved. Further, the forces applied along the first axis
will provide a component of force perpendicular to the
second axis and tend to hold the device being inserted
from movement or vibration with respect to the base
means into which the device is being inserted.
Although basically only one embodiment of the in-
vention has been described, it will be realized that
other embodiments may be created using the inventive
concept outlined above and I therefore wish to be lim-
ited not by the specification but only by the appended
claims wherein I claim:
1. Apparatus for inserting a module into and remov-
ing it from an opening by applying forces to one end
thereof with respect to the opening and comprising, in
combination:
force means for attachment at one end to a module
to be inserted and extracted and for attachment at
the other end to a pivotal connection, an imaginary
line between the points of attachment forming a
reference vector; .

mounting means for attachment to a structure defin-
ing an opening into which the module is to be in-
serted and extracted from; and

pivotal means connecting said force means to mount-

ing means whereby insertion forces on a .module
move said pivotal means to a first position wherein
the reference vector has a substantial component
perpendicular to the base of the opening and ex-
traction forces on a module move said pivotal
means to a second position, displaced in space with
respect to said first position, wherein the reference
vector is substantially parallel with the base of the
opening.

2. Apparatus for inserting a module into an opening
in a structure in a direction parallel to the base of the
structure opening and holding the module with a force
component perpendicular to the base and for extract-
ing the module from the opening in the structure com-
prising, in combination:

force means for providing insertion and extraction
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forces;

mounting means;

pivotal means connecting said force means and said
mounting means, said pivotal means moving sud-
denly between first and second positions upon
changes between insertion and extraction forces
whereby the vector angle of insertion force has a
substantial component perpendicular to the base
and the vector angle of extraction force has a sub- -
stantially zero component perpendicular to the
base and said first and second positions are dis-
placed in space one relative to the other.

3. Apparatus for inserting'a module into and remov-
ing it from an opening by applying forces to one end
thereof with respect to the opening and wherein it is de-
sirable that the module be inserted and removed in the

.direction substantially parallel with a base of the open-

ing comprising, in combination:

means for applying insertion forces to the one end of
said module whereby a substantial component of
the insertion forces is in a direction perpendicular
to the direction of movement of said module of the
said opening for reducing movement in either the
direction of said substantial component of force or
the direction of movement of the module into the
opening as the insertion operation is completed;
and

means for extracting said module at said one end of

said module by applying a force having substan-
tially no components in the directions perpendicu-
lar to the direction of movement of said module
upon insertion into the opening.

4. Apparatus for inserting and extracting a container
with respect to an opening having electrical connec-
tions at the rear thereof wherein the opening has a hori-
zontal base and wherein the container has electrical
connections at the rear thereof and force coacting
means at the front thereof and further wherein vertical
force applied to said container upon extraction tends to
bend or produce breakage of the electrical connections
comprising, in combination;

means for applying insertion forces to said container

having a substantial force component in the verti-
cal direction; and

means for applying extraction forces wherein the ver-

tical components of the extraction forces are sub-
stantially zero.

5. Apparatus for supplying insertion and extraction
forces to a module with respect to a base comprising,
in combination:

mounting means for attachment to a base;

force means for applying insertion and extraction

forces, said force means having first and second
ends and including means for coacting with a mod-
ule at said first end thereof and including pivotal
means at the second end thereof; and

means connecting said pivotal means of said force

means to said mounting means for permitting
movement of said pivotal means between first and
second space displaced positions and thus the sec-
ond end of said force means upon a change be-
tween the application of insertion and extraction
forces thereby changing the angles of force vectors

applied with respect to a reference.
* * * * *




