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To all whom it may concern:

‘Be it known that I, Mixer RobIxNsox, a
_citizen of the United States, residing at
“*Newton, county of Middlesex, State of
5 Massachusetts, have invented an Improve-

ment in Outlet or Switch Boxes, of “which
the following description, in - connection
., with the accompanying drawing,is a specifi-
*“cation, like characters on the drawing repre-
10 senting like parts. :
" This invention relates to switch, outlet, or
junction boxes for electrical wiring pur-
., _poses. These boxes are commonly made
““Ivith a so-called knock-ouit or sealed portion,
15 that is, with an aperture or partially-formed
aperture through the wall of the box which
is closed by a seal or knock-out portion so
~ . connected with or sustained by the box that
“it,can be knocked out by a blow thereby to
20 leave an aperture for the insertion.of a con-
‘duit. Some boxes are .made of steel while
others are made of cast irom.- .. .

... It has heretofore been proposed to make
**‘the.knock-out portion in a cast-iron box by -

25 casting said box with a recess on both the in-
side and outside of the wall thereof thereby
to leave a thin flat web which can be broken

‘f(' entirely satisfactory, however, partly be-

30 cause they are very apt to break along

a tagged line, thus leaving the con-.

duit-receiving -aperture with a jagged

.. edge, and partly becapse if they are made
" very thin they will not cast well, while if
35 they are made thick enough to cast well they
cannot be broken out except by a compara-
tively heavy blow- which is liable to crack
the walls of the boxs» Moreover, the pres-

" ent rules concerning outlet ‘boxes require
40 that the seal or knock-out portion shall have
a thickness as nearly equivalént to that of
the walls of the box as possible, and this

_.rule prevents the use of a cast iron box hav-

~ing knock-out portions which are made thin
45 as above described. It has also been pro-

posed to make the knock-out portion of a-

cast-iron box with a thin connecting web
joining the same to the adjacent walls of
the box,-but with this construction - the
50 knock-out portion can be broken from.the
box only by delivering upon it a blow of
considerable strength which is liable to
~crack or otherwise injure the box. '

My present invention has for its general
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by a blow. Such knock-outs have not been
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object to provide a knock:out portion for a 55
cast metal switch, outlet. or junction box,
which is free' from the disadvantages in-
herent in the knock-out portions of prior -
cast metal boxes, and which can be readily
broken out by a light blow and yet comply 60
with all the necessary requirements relating
to knock-out portions. T
_ More specifically the objects of my inven-
tion are to provide a novel knock-out. por- -
tion in a cast metal box which can be readily 65
broken out with a blow of a hammer or .
other implement without danger of :crack-
ing or breaking the surrounding walls of
the box; to provide a knock-out portion
which will break out in a manner to leave a 70
clean-cut hole without ragged-edges; to pro-
vide a knock-out portion of such a construc- .
tionl that it will réceive the blow of the ham- -
mer or other implement even though -said
blow is not delivered accurately thereby 75
avoiding any danger of breaking the hox by
an improperly-delivered blow to provide an
outlet box having a conduit-receiving open-
ing which will faeilitate the insertton of .a -
so-called insulating loom conduit thereinto 80
and will operate .to grip the conduit when
inserted and hold it in place, and to other-
wise improve outlet or switch boxes, all as
will-be more fully hereinafter described and
then pointed out.an the claims. : 85

In order to provide a construction in
which the seal or knock-out portion will be
broken out by a relatively light blow, I
form said seal or knock-out portion with a
weak or easily-frangible portion near the 80
center thereof and with transverse lines of
weakness’ which extend from or near the
center to the edge thereof, and I also pref-
erably provide said knock-out portion with
a weak or easily-frangible portion at the 95
edge thereof. With this arrangement when
a blow is struck on the kneck-out portion
the latter will first crack along-the trans-
verse lines of weakness after which the sepa-
rate pieces are very readily broken along 100
their peripheral line of weakness and a.com-
paratively light blow will "accomplish the
result. © . :

In the preferred embodiment of my iu-
vention the knock-out portion is formed so 165
that portions thereof will project above the

circumjacent walls of the box, thus insuring

that said knock-out portion will be struck
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by the hammer even though the blow is not
accurately delivered. This construction has
the further advantage that if the hammer
which is used to knock out the knock-out
portion has a head larger in diameter than
the opening, the blow of the hammer will
be delivered on the knock-out portion in-
stead of on the walls circumjacent the
opening. Coe '

In the illustrated embodiment of my in-

vention the conduit-receiving opening is

oval in shape and.has a greater length and.

less width than the normal diameter of the
insulating loom to be inserted through the
conduit. The advantage of this is that when
the insulating loom is inserted into the con-
duit it will be distorted somewhat in cross
sectional shape and thus firmly held.
Referring now to the drawings in which
I have shown some embodiments of my in-

" vention, Figure 1 is a view of a circular
]
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outlet box having my improved knock-out ;
Fig. 2 is a sectional view of an outlet box
embodying my invention showing a box
having knock-out Fortions on opposite sides
with one of the knock-out portions being
broken out, the sections through the knock-
out portions being taken on s line corre-
sponding to the line 2—a, Fig. 1; Fig. 3
is a section on the line y—y, Fig. 1; Fig.
4 is a sectional view similar to Fig. 3 show-
ing a knock-out portion adapted to be
broken out by a blow from the outside of
the box; Fig. 5 is a fragmentary view show-
ing the: manner in which the conduit is
locked in the aperture; Fig. 6 shows a

- switch box provided with my improved

knock-out portion; Figs. 7 to 16 show dif-
ferent forms which my invention may as-
sume. - -

1 indicates a circular cast metal outlet
or junction box which is provided with a
plurality of sealed openings 2. The seals
or knock-out portions 80 of these openings
are cast integral with the box and may be
arranged so that they can be driven out by
means of a blow delivered either from the

~ outside of the box or from the inside there-

55
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~ pared to the general or average thickness of
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of. In Figs. 1 and 2 the seal is arranged
to be broken out by a blow delivered from
the inside of the box while in Fig. 4 a
construction is shown in which the seal
may be broken out by a blow delivered from
the outside of the box. My improved seal’
_is constructed to have a line of weakness
at its periphery 3 where it joins the walls
of the opening 2 and T may form this line
of weakness by making the seal either thin.
ner, or more brittle, or both, at jts edges.
Tt is well known when molding gray or
cast iron that wherever the opposite sides
of the mold of sand or other suitable ma-
terial, come very close to each other as com-

‘the pattern, the metal at these thin parts

1,i21,501

becomes much harder and more brittle, un-
doubtedly due to the much more rapid cool-
ing, thus forming what is known to the
trade as a “chill® or “cold-shot.” Some-
times the metal at these points is so hard
and beittle that it ean hardly be acted upon
by a sharp file. When my improved seal
is made thinnest at its edges the above phe-
nomenon takes place and the thin edges are
very hard and brittle. The weakness at the
edges of my improved seal may thus be
partly due to the fict that the seal is thin
at this place, and partly due to the fact
that it is brittle at this place. It is not es-
sential to my invention, however, how the
line of weakness at the edges of the seal is
formed.

While the seal in a cast metal box which
is thus made thinnest at its edges to pro-
vide a line of weakness 3 where 3t joins the
box will break out more or less- readily,
yet I prefer to make the seal with' a.weal.
ened portion near the center also so that
when the blow is struck it will crush down

from the center as it were, and I also prefer-

to form the seal with transverse lines of

"weakness which will preferably, although
not necessarily, extend radially from the

center to the periphery .of the seal. Theso
ends can be secured by casting the seal with
the diametrica]]y-extending grooves 4 and
9 at or near the center of the seal, said
grooves heing of such a depth as to leave
comparatively little metal at the bottom of
the groove. "These grooves thus constitute

lines” of weakness because of the thinness

of the metal at the bottom thereof, and if
the metal at the bottom of the grooves
“chills” or “cold shots® when the casting
is poured, the brittleness of the metal thus
caused constitutes an additional element of
weakness. Where these grooves are thus
formed a blow struck on the center of the
seal will first cause it to fractive along the
radial Jines 4 and 5, thus leaving a plurality
of separate scctor-shaped pieces 6, each of
which is integrally connected with the wall
of the aperture by the thin edge 3 and ¢an
be broken off at said edge with very little
force, as will be perfectly obvious.” With
this areangement, thercfore, a compara-
tively light blow will not only fracture the
seal from the center along the vadial lineg
4-and 5, but will also at the same time break
the seal out along the weakened edge 3, and
leave an aperture with g clear-cut edge.

In striking the seal a blow to break it out,
it is not always easy to hit the seal squarely
and workmen frequently hit the cireun:.
jacent wall of the box instead. If the box
1s a cast metal box a blow of thig nature
may crack or fracture the box. In order to

provide a construction wherein a blow will’

be sure to hit the seal, even though it is not
accurately delivered or the head of the ham.-
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mer is large, and also to afford a construc-
tior whereby as much of the total area of
the seal and knock-out portion as possible
cin be maintained at a thickness substan-
tiallv equivalent to that of the walls of the
box, I form the seal with thickened raised
‘portions which extend above the circumja-

~cent walls of the box and can therefore be

" convaniently hit with-a hammer.
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is made

= There are various shapes that the seal

may have and yet be provided with the ,

taiseil hammer-receiving portions and with
the lines of weakness above referred to, and
in Figs. 7-to 16, I have illustrated a fow
comstructions  embodying my invention.

‘Tach vi these figures 1s an enlarged section

taken through a sealed opening of a box.

~ Fiy. 8 shows the construction illustrated
1-3, wherein one side of the seal
convex in shape and the seal as a
whole is glaced near one edge of the open-

ing 2.with the convex side projecting above

. the edge of the opening. The grooves 4 and
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“ing the grooves 4 and 5.

5 and the convex side of the seal form a
plurality of projections or raised portions 7
which stand above the surrounding walls of
the box and can consequently be readily hit
with a hammer without danger of striking

' the walls of the box.
3¢

In Fig. 7 an embodiment of my invention
is shown in swhich the transversé or radial
lines of wealmness are formed by miking the
seal with brittle streaks 21 without form-
These brittle
or easily-frangible portions can be made by

“water crossing ” the sand mold or in ‘any -

other well known way.

In Fig. 9 a seal 80* is shown having the
raised portions 7* situated near the edge
thereof and with a concavity 22 in the cen-
ter.. These raised portions will preferably
be separated by radial lines of wealkness.

. In Fig. 10 I have shown an embodiment

-of my invention having all the features

thereof illustrated in Figs. 1-3 with the ex-
ception of the raised portions which stand
above the circumjacent walls of the box,
In this embodiment the seal 30 is plane
on its upper face and convex on the lower
face, but neither face projects.above or be-
yond the circumjacent walls of the box.

The seal, however, has the weakened edge 3 -

and -the .transverse lines of weakness 4 and
5, so that the seal can be readily broken
out by a light blow of the hammer.

- InFig. 11 T have shown a seal 80°, both
sides of which are plane or flat, but which
is so situated in the opening 2 that one
side théreof projects above the circumjacent
walls of the aperture. This sedl is also

provided with the weakened edges 8 where -

- it joins to.the walls of the box, the weak-
~ ened edges being provided by making them

b

thinner than the body of the seal.
In Fig. 12 a seal 30¢ is shown similar to

that' shown in Fig. 11 with the ekception

that the projecting face of the seal is pro-
vided with transverse or radial lines of
weakness 4 and 5 formed by making trans-
verse or radial grooves. ‘

In Fig. 13 I have shown a form of seal in
which the projecting hammer-receiving por-
tions 7¢ are at the edges of the seal. "This
seal is somewhat similar in shape to that
shown in Fig. 9 except that the raised por-
tions 7° are at the extreme edge of the seal.
This seal has the central concavity 22¢ to

form a weakened portion at the center of the.

seal and the raised portions 7¢
rated by thin portions to form
of weakness. .-

In Fig. 14 T have shown another embodi-
ment of my invention wherein the seal 80
is provided with a concavity 22¢ in the cen-
ter and with the thickened portions Tt ad-
jacent the edges of the seal. This seal and
also that shown-in Fig. 13 is joined to the
walls of the box by thin portions.3 which
forlm annular lines of weakness around the
seal. -

In Fig. 15 I have shown a double convex

can be sepa-
radial lines

a

7¢

7%

80

86

g0

seal 30¢, both sides of which are convex and -

which is joined to the walls of the box by
the annular line of weakness 3.

In Fig. 16 I have shown a seal 30 having
plane or flat sides one of which,is situated

96

above the circumjacent walls of the box -

thereby to form a hammer-receiving surface.
This seal can be provided with central and
transverse lines of weakness either by mak-
ing the seal with brittle portions or streaks
or by making the seal with grooves. The
seal 1s joined to the walls of the box by an
annular line of weakness 8 as above de-
scribed. ;
There are various other shapes which a
seal embodying my invention might assume,
but having suggested the above shapes T do
not regard it as necessary to illustrate other
possible varieties. :

"In all of the above embodiments of my
invention the seal is connected to the walls
of the box by a weakened portion which will
be readily broken when the seal is struck
a light blow thereby to leave a clean-cut
opening. In the preferred embodiments of

100

105

iio

J15

my invention the seal is also provided with

transverse or radial lines of weakness which
may -be either secured by making the seal
with-brittle or easily-frangible lines or by
making the seal with transverse grooves,

In Fig. 6 I have shown a switch box 60

‘having my improved seal therein, said seal

having the characteristics above described.
Where the outlet box is to be used with a
non-metallic conduit of that type com:nonly
known as the “loom?” type, or as flexible
insulating loom, it is an advantage to make

izgc

the conduit-receiving o enings of non-cir- -

cular form and of such -dimensions that they

130
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will have lesser width and greater length

than the normal diameter of the. insulating

loom. The advantage of this -construction
will be apparent from an inspection of Fig.
5, for upon referring to said figure, it will
be seen that in order to insert the loom into
the opening it is necessary to flatten the
loom somewhat, and after the loom has been
inserted and is thus flattened, then if it is

turned on its axis the bulged portions of the .

loom are carried around against the flattened

- sides of the conduit so as to cause an in-
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crea d gripping engagement at this point.
The conduit is thus firmly .anéhored in the
opening. Under some circumstances I may
place two of the conduit-veceiving openings
in such position relative to each other that
they will intersect each. other, as shown at
the top in Fig. 1, thereby providing a dou-
ble-conduit-receiving opening. :

It will be noted from an inspection of
Figs. 2 and 8 that the conduit-receiving
openings 2 have tapered walls.. The inner

terminus of the opening is made of a greater-

length and lesser width than the normal
diameter of the loom 61, as clearly seen in
Fig. 5, and the tapering walls of the open-
ing are of very great advantage in facili-
tating the insertion of the loom into the
oblong opening. It will bereadily perceived

that 1f the opening was of the size shown
in Fig. 5 throughout its entire length, it

would be somewhat difficult to insert the
loom therethronugh, for the loom would have

to be compressed by hand to fit the opening

before it could be inserted thereinto. Where
the opening has the tapering walls or funnel
shape seen 1n Figs. 2 and 3, the operation of

inserting the loom in the opening requires -

no manipulation of the loom other than a
forcing of it longitudinally through the
funnel-shaped opening, for the size of the
opening at the lower end is sufficient to re-
ceive the loom without distorting it, and as
the loom is inserted it becomes forced into
its elliptical shape by engagement with the
tapering walls.

The double conduit-receiving opening
shown at the top of Fig. 1 has the advan-
tage that when two insulating loom con-

duits are inserted thercinto they will wedge -

against each other and thus serve to bind
cach other in the opening. - My improve-
ments ave applicable not only to outlet

boxes, hut to so-ealled junction boxes and

switch boxes and the like, and by the term
“ outlet box ” as used in the appended claims
I intend to include any box of this riature
whether it is a junction box, switch box, or
so-called outlet box.

Having fully described my invention,

what I claim as new and desire to secure by
Letters Patent is:— ‘

1. A cast-zaetal outlet box having cast in-
tegral therewith a knock-out portion, the
periphery of which is joined to the walls of
the box by a thin web and which is made
thin along a line extending transversely
thereof, and some portion of which stands
above the circumjacent walls of the box.

2. A cast metal outlet box having ecast

integral therewith a knock-out portion
which is easily frangible along a line ex-
tending transversely thereof and which has
a portion extending above the circumjacent
walls of the box. o

3. A cast metal outlet box having ¢ st in-
tegral thérewith a knock-out portion +lich
is easily frangible along two intersecting
transversely-extending lines and which has
a portion extending beyond the circumja-
cent walls of the box. -

4.- A cast metal outlet box having cast in-
tegral therewith a knock-out portion which
is easily frangible along lines extending both
transversely ‘and circumferentially thereof
and which has a portion extending above
theé circumjacent walls of the box. -

'5.-In an electric switch box, the combina-
tion. with the flexible tubular insulating
loom, of a box having wire openings therein

of lesser width-and greater length than the

normal outside diameter of the loom.

6. The combination with flexible tubular
insulating loom, of an outlet box having
funnél-shaped conduct-receiving openings
therein, the smaller- end of which are of
lesser width and greater length than the
normal outside diameter of the loom.

7. The combination with flexible tubularfin-
sulating loom, of a switch or outlet box hhv-

em

ing' a conduit-receiving passage extending

through the wall thereof, which passage 1s
provided with inclined walls and ha§ a
greater diameter at the outer end than at
the inner end thereof, said inner end of the
passage being of greater length and lesser
width than the normal outside diameter of
the loom. :

8. The combination with flexible tubular
insulating loom, of an-outlet box having
two intersccting conduit-receiving openings,
each having a greater diameter and a lesser
length than the nermal outside diameter of
the loom. . '

In testimony whereof, I have signed my
name fo this specification, in the presence
of two subscribing witnesses.

. MINER ROBINSON.

‘Witnesses: .

Lovrs C. Smrrw,
- Berraa F. Hyuser.
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| It is hereby certified that in Letters Patent No. 1,121,291, granted Decem:bgr 15,
1914, upon the application of Miner Robinson, of .Newtou, Massaéhﬁsetts;‘ for an
improvement in “Outlet.s:'or Switch Boxes,” an error appears in the printed 'speci-
fication requiring correction as follows: Page-4; line 96, for the compou;xd' word
“conduct-receiving” read conduit-recetving; and.that the said Letters Patent should
be re;ad with this correction therein that the same ﬁay conform to the record of the
case in the Putent\\Oﬁice. ‘
Signed and sealed this 26th day of Janu'ary, A. D, 1915.
[sEAL.] ' | R. F. WHITEHEAD,

Acting Commissioner of Patents.




