[P

May 21, 1957

Filed Jan. 21, 1953

W. M. DUNN ' 2,793,245
RADIO SHIELDED ENCLOSURES '

2 Sheets-Sheet 1

INVENTOR.
- WILLIAM M.-DUNN

. BY -
ATTORNEY.



ng 21, 1957

Filed Jan. 21, 1953

W. M. DUNN
RADIO SHIELDED ENCLOSURES

2,793,245

2 Sheets-Sheet 2

~~~  FIG.2 20 FI1G. 3 33 7
12— T ' 1
"
) 15— )
13a — 13a—] (
15_| 6 12
9 8 )
- e 16
10 16 — 2
LA — S
20 17 12
16 Fl gé 4 16
) N\ )
9 18
13a N AN 13a
]
12 17
16 _ ,
FIG.. 5
12a — -
’ 30 18 32 39 35 36
15 :
— 33
)
20 17 4 o
: 40 37 38 “34 16
INVENTOR.

- WILLIAM M. DUNN

ATTORNEY.



United States Patent O

_ 2,793,245
Patented May 21, 1857

1CC

2,793,245
RADIO SHIELDED ENCLOSURES

William M. Duon, Philadelphia, Pa., assignor to Ace En-
gineering & Machine Co., Inc., Philadelphia, Pz, a
corporation of Penusylvania

Application January 21, 1953, Serial No. 332,349
5 Claims. (CL 174—35)

This invention relates to radio shielded enclosures and
it relates more particularly to such enclosures made of
separable panels which may be shipped in “knocked down”
form, and secured to each other at the desired locations
to provide enclosures, the interior of which will be
shielded against stray radio waves, and in which testing
of various electrical instruments may be done without in-
terference from such waves which otherwise would seri-
cusly affect the accuracy of the measurements and the
success of the tests. Shielded enclosures of the character
aforesaid are used in laboratories and in other places
where varicus types of tests are performed such, for
example, as radio interference measurements, radio fre-
quency calibrations, radio inspection tests, testing equip-
ment for measuring minute voltages and testing various
other devices and appliances. The purpose of such en-
closures is to intercept and dissipate stray radio waves
which would otherwise be the cause of serious and annoy-
ing disturbances.

Heretofore, considerable difficulty has been experi-
enced, in the construction of such radio shielded en-
closures, in maintaining the proper electrical connections
between the screening sheets of the various panels, and in
preventing the bolts used for securing the panels to each
other from acting as antennae which pick up and transmit
undesired radio waves to and from the interior of the en-
closure.

The principal object of the present invention is to pro-
vide a novel form of radio shielded enclosure made of
separate screening panels adapted to be assembled and
bolted together at the desired locations.

A further object of the invention is to provide an.en-
closure of the character aforesaid which will be relative-
ly inexpensive yet quite efficient for its intended purpose.

A further object of the invention is to provide an en-
closure of the character aforesaid in which any possibility
of the connecting bolts acting as antennae will be elimi-
1ated without undue complication of the structure.

A further object of the invention is to provide an en-
closure of the character aforesaid in which proper elec-
trical connection of the shielding screens or plates of the
various parts will be effected inexpensively yet effectively.

The nature and characteristic features of the present in-
vention will be more readily understood from the follow-
ing description, taken in connection with the accompany-
ing drawings forming a part hereof, in which:

Figare 1 is a perspective view of a radio shielded room
embedying the main features of the present invention;

Fig. 2 is a {ragmentary vertical sectional view of a por-
tion of the structure iilustrating the manner of securing
the vertical wall panels to the floor shielding panels, the
section being taken on the line 2—2 of Fig. 1;

Fig. 3 is a fragmentary vertical sectional view of a por-
tion of the structure illustrating the manner of securing
the top or ceiling panels to the sidewall panels, the section
being taken on the line 3—3 of Fig, 1;

Fig. 4 is a fragmentary horizontal sectional view taken
on the line 4—4 of Fig. 1 illustrating the manner of se-
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curing the. side panels to each other at intermediate
points;

Fig. 5 is a horizontal sectional view, taken on the line
5—5 of Fig. 1, illustrating the manner of securing the
door jam to the adjacent panels and for establishing the
necessary electrical connection of the metallic door parts
when the door is closed; and

Fig. 6 is a perspective view of certain of the parts shown
in separated relationship preparatory to the assembly
thereof.

It should, of course, be understood that the description
and drawings herein are illystrative merely and that vari-
ocus modifications and changes may be made in the struc-
ture disclosed without departing from the spirit of the
invention.

Referring to the drawings, in the particular embodiment
of the invention therein shown, the sidewalls of the en-
closure are made up of a series of vertical screened panels
secured to each other in a manner to be presently ex-
plained.

Likewise, the ceiling is made up of a series of hori-
zontally disposed screened panels resting on and secured,
in.a manner to be presently explained, to the panels which
make up the sidewalls.

Also, the floor is made up of a series of screened panels
which are placed on the primary floor 10 of the building
in which. the shielded enclosure is to be erected. The
screened floor panels have superposed thereon a series of
panels 11 preferably made of plywood which rest upon
the screened floor panels and provide the floor proper of
the enclosure.

Each of the screened panels, whether the same is used
for the sidewalls, ceiling or the screening floor panels,
consists primarily of a rectangular frame work comprising
side strips 12, running lengthwise of the panels, connected
at their ends by strips 13, running transversely of the
panels, and intermediate strips 14, also running trans-
versely of the panels.

All the strips 12, 13 and 14, above described, are pref-
erably rectangular in cross-section with the exception of
certain of the strips, 122 or 13%, as the case may be, which
are to be joined to the others of adjoining panels at the
vertical corners of the sidewalls, around the horizontal
edges of the ceiling, and around the outer edges of the
floor at which places one of the abutting strips is recessed,
as at 15, to receive the end or edge of the abutting panel.

The frame work of each of the panels, in each instance,
is provided on one face thereof with screening material 16,
which preferably consists of woven wire-cloth of relative.
ly fine mesh, although sheet material may in some in-
stances be used, for preventing the passage of radio waves
to the interior of the enclosure.

The screening material 16 is carried around outer edges
of the strips at the sides and ends of the respective panels,
and into and across the recesses 15 where the same are
employed.

The respective panels are secured to each other by
means of boits 17, the threaded ends of which engage
coniplementally threaded pressure plates 18. Somewhat
similar pressure plates 19 are also employed under the
heads of the bolts 17, but these pressure plates 19 are not
threaded as are the plates 18 used at the threaded ends of
the bolts.

The bolts 17 employed for securing the side strips 12
of the panels to each other, as shown more particularly
in Fig. 2 of the drawings, extend through said strips on
the outside of the screening material 16 as shown.

Likewise, the bolts 17, which are used at the corner
edges, that is to say, where the top horizontal strips of
the sidewall panels join the marginal edge strips of the
ceiling, and where the vertical edge strips of the end
panel of one sidewall is joined to the vertical edge strip



of the end panel of the adjacent sidewall, as shown in
detail in Fig. 5 of the drawing, are located, in each in-
stance, outside of the respective planes of the main
screening cloth on the inner faces of the various panels.
- Ashereinbefore pointed out, considerable difficulty has
been experienced in structures of this character to insure
the proper electrical connections between the screening
material of the various panels, which is essential for
the proper prevention of the passage and reradiation of
radio waves, and in many instances it was necessary to
resort to scldering which was objectionable by reason
of the annoyance and difficulties encountered in solder-
ing done at the place of erection, but this difficulty has
been effectually overcome in the present structure by the
tension of the bolis causing the abutting surfaces of the
screen cloth 16 which is carried around on the outside
of each of the members at the sides and ends of the
panels, and also in the recesses 15 in certain of the
members of the panel frame, to contact each other
efficiently. .

It is also essential that the bolt members, even where
the same are on the outside of the screening cloth 16,
be in electrical connection therewith, and this is insured
by the use of the flanged bushings 28, shown more par-
ticularly in perspective in Fig. 6 of the drawings. These
bushings 20 are forced through the screen cloth and into
the holes provided for the passage of the fastening bolts
by means of a suitable punch or mandrel (not shown),
and when thus mounted, these bushings 20 not only
serve to prevent fraying of the screen cloth at the places
where the bolts pass through the strips of the panel
frames and other parts, but will also serve to prevent
the bolts from acting as antennae to carry radic waves
intc the interior of the enclosure.

However, in the erection of structures of this char-
acter, it is advisable that.the screening material of the
screening panels of the floor structure be so disposed that
the screening material 16 is on the bottom surface ad-
jacent the upper surface of the primary floor 10 of the
building in which the radio shielded enclosure is erected,
as when so disposed said screening material is better
protected against damage and wear.

In this instance, the screening material 16 is carried
entirely around the end and edge strips of the screening
floor panels, and cone of the bushings 20 is also employed
at the inner or threaded end of the bolt (see Fig. 2),
whereby said bolts will be prevented from serving as
antennae carrying any undesired waves into the en-
closure notwithstanding said bolts extend entirely through
from the outside to the inside of the screening material.

The floor proper is provided by the use of plywood
panels 11 disposed over the bottom screening panels of
the structure as indicated in Fig. 2 of the drawings.

The door structure is shown in perspective in Fig. 1,
and in detail, in horizontal section, in Fig. 5 of the draw-
ings. At the place where the door is provided, in lieu
of a screening panel at that point there are provided
side stiles 39 secured to the adjacent panels by bolis 17,
the inner ends of which are threaded into pressure plates
18 which are, in this instance, located in suitable re-
césses 31 provided in the members 30 at the places where
the belts 17 are located.

The side stiles 39 as well as the top and bottom mem-
bers ‘of the door frame are preferably covered by sheet
metal 32 which is pressed into good electrical contact
with the screening material of the adjacent panels by
the tension of the bolts 17.

The deor proper comprises a suitable frame work pro-
vided on one face thereof, with screening cloth 16 which
may be disposed on either the inner or outer face, as
preferred, and, here again, sheet metal may be used in
lieu of the screening cloth if desired.

The members 33 of the frame work of the door proper
are at least partially encased in sheet metal 34, extending
over the screening cloth 16, around the outer edge of the
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frame work of the door and partially on the inner face

- of the frame work of the door. The sheet metal 34 may
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be secured on the inner face by means of metallic strips
35 which are secured to the frame work of the door by
screws 36, and likewise, the sheet metal 34 may be se-
cured on the outer face of the door frame by metal
strips 37 and screws 38. The strips 37 are preferably
of sufficient width to overlap the opening between the
edge of the door and the adjacent door frame member
30. :

The frame members 33 of the door proper are also
each provided with contact strips 39 and 48 respectively
secured to the door by having portions thereof extend-
ing under the strips 35 and 37. These contact strips 39
and 46 are adapted to contact with the metallic casing
32 which partially surrcunds the door frame members
30, and thereby establish an electrical connectien be-
tween said casing 32 and the metal parts of the deor
proper.

The use of the metallic strips 39 and 4§ in this man-
ner will effectivelv prevent the passage of any radio
waves through the crevices or cpenings which extend
around the outer edges of the door.

By the foregoing arrangement there is provided a radio
shielded enclosure of the knock down type which may
be quickly assembled at the desired place and which is
so constructed and arranged as to effectively prevent
the passage of stray radio waves to the interior thereof,
and which is also so constructed and arranged that none
of the parts thereof will act as antenna to pick up and
transmit undesired radio waves from the exterior to the
interior of the structure.

Furthermore, the device is so constructed and arranged
that the.same may be readily dismantled and moved
from place to place without loss of any of the protective
properties thereof. The use of the bushings 20 will also
serve to prevent fraying and displacement of the screen-
ing material when the bolts are removed for any pur-
pose. S

I claim:

1. In a radio shielded enclosure including a plurality
of separately constructed panel frames each including
lengthwise extending side strips and transversely extend-
ing end strips, said side strips and end strips constituting
marginal members, said panel frames each having radio
wave screening material on the inner face thereof, means
for securing the panels to each other and for electrically
connecting the screening material of panels adjacent each
other comprising the provision of an extending portion
of the screening material for each panel on the portions
thereof abutting the adjacent panels, bolts extending
through openings in the marginal members of said panels
and metallic bushings engaging said screening material
and extending into the holes through which said bolts
extend, said bushings each having a flanged portion ex-
tending over a portion of the screening material which it
engages.

2. In a radio shielded enclosure comprising a plurality
of separately constructed panel frames each including
lengthwise extending side strips and transversely extend-
ing end strips, said side strips and end strips constituting
marginal members, said panel frames each having radio
wave screening material on the inner face therecf, means
for securing the panels to each other and for electrically
connecting the screening material of panels adjacent each
other along corner edges of the enclosure comprising the
provision at such locations of a recess in ome of the
marginal members of one of said panels into which a
marginal portion of another of said panels extends, the
screening material of each panel having such recess be-
ing continued into said recess, and the screening material
of each of the other panels being continued around and
over the abutting edge of said panel, bolts extending
through openings in said marginal members, and metallic
bushings engaging such screening material and extsnding
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into the holes through which said bolts extend, said bush-
ings each having a flanged portion extending over a por-
tion of the screening material which it engages.

3. In a radio shielded enclosure including a plurality
of separately constructed panel frames each including
lengthwise extending side strips and transversely extend-
ing end strips, said side strips and end strips constituting
marginal members, said vertical wall panel frames each
having radio wave screening material on the inner face
thereof, and a plurality of similarly constructed panel
frames forming part of the floor structure sach having
radio wave screening material on the lower face thereof,
the means for securing the floor panels to the vertical
wall panels and for electrically connecting the screening
material of said panels to each other along the lower
corner edges of the enclosure comprising the provision of
a recess in the lower marginal member of each of said
vertical wall panels into which a marginal portion of one
of the floor panels extends, the screening material of
each wall panel having such recess being continued into
said recess, the screening material of the adjacent floor
panel extending entirely around the marginal member
thereof which is positioned within the recess of the wall
panel, bolts extending through openings in said marginal
members of the wall and floor panels, said bolts being in
electrical connection with the portions of the screening
material which extend around the marginal members of
the floor panels, and metallic bushings engaging said
screening material and extending into the holes through
which said bolis extend, said bushings each having a flange
portion extending over a portion of the screening ma-
terial which it engages.

4. The shielded enclosure of claim 1 further char-
acterized by a plurality of panel frames forming part of
the floor structure each having radioc wave screening
material affixed to said frame, and means for securing the
floor panels to the vertical wall panels and for electrically
connecting the screening material of said panels to each
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other along the lower corner portions of the enclosure,
said means comprising the provision of screening material
of the floor panels extending entirely around the marginal
members thereof and engaging portions of the screening
materjal of the vertical wall panels.

5. The shielded enclosure of claim 1 further char-
acterized by floor panels secured to vertical wall panels
and in which said bolts pass from outside the shiclded
enclosure to the inside thereof and are mainiained in
electrical contact with portions of the screening material
which extend around the marginal members of said
panels.
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