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T all e hone il inay cOReern:

Re it known that I, FERDINAND E. Caxpa,
o citizen of the United States of America.
and a resident of New York, in the county
of New York and state of New York, have
invented certain new and useful Improve-
ments in Gratings, of which the following 1s
2 specification.

My invention relates to jmprovenients n

metallic p;ratingsﬂp:11'ticulm'ly jail door
|
and

window gratings and the like, and com-
ss Lprovements upon the grating for
the sane purpose illustrated and described
in my Patent No. 856,130, dated June 4,
1907.

My invention consists in the novel con-
ctruetion of the bars or members of the
grating, whereby the easy manufacture of
the same from rolled shapes 1s rendered
possible, and whereby the bars are
firmnly in place; all a3 hereinafter described
and particularly pointed out in the
ed claims.

The objects of my invention ave to Lm-
prove the construction of gratings, and par-
ticularly jail gratings and the like, to make
the same more secure, to facilitate the con-
struction of such gratings, 0 conceal the
joints between the members of the grating,
to permit the use of rolled shapes and re-
duce machine work to a minimum, to pro-

vide a form of composite bar, adaptable for |

nge in such gratings, and so formed that the
principal hard steel tool-resisting cores may
not be cut, and generally to provide a grat-
ing which shall be, for equal weights and
Gizes of its members, stronger than other
gratings heretofore produced, and vet rela-
tively easy to. construct.

T will now proceed to describe miy inven-
tion with reference to the accompanying
drawings, and will then point out the novel
featnres in claims.

Tn said drawings: Figure 1 ghows a side
elevation of a grating constructed in accord-
ance with my invention. Tig. 2 shows a
transverse section of a portion of the grat-
ing, the section being taken throu ¢h one of
the channel bars and the accompanving key
har of such grating. Trig. 3 shows a front
view of one of the channel bars and key bats,
and a transverse coction of one of the bars
arranged atright anglestosuch channel barvs.
Fig. 4 is a view similar to Fig. 2. but illus-
trating the use of a cover plate, and Fig. b
is a view similar to Fig. 3, but showing the
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cover plate. Figs. 6 and 7 are similar to
Figs. 4 and 3, respectively. but ustrate
the nse of a composite bar of cruciform sec-
Gion in lieu of the round bar shown in Figs.
4 and 5. Fig. 8 is a face view of a portion
of the channel bar employed in codperstion
«with such cruciform bar. Fig. 9 is a face
view of a portion of the corresponding key
bar. Tig. 10 is a face view of a portion of
the ecorresponding cover plate. Fig. 11
chows a traunsverse section of such cover
plate. TFig. 12 shows a transverse section of
a portion of the grating.  Figs. 13, 14, 15
and 16 are views indicating diagrammatl-
cally the method of and means for rolling
the channel bar herein lustrated and de-
seribed ; said views showing fragmentary
axial sections of different passes of the rolls
by which the channel bars are formed, and
showing a channel bav. in successive stages,
corresponding to such passes.

Referring now to the accompalying draw-
ings, and at first to Figs. 1. 2, 3 and 12,
munerais 1 designate one of the two series
of cross bars of the grating, that 1s to say,
in the constructions shown, the vertical bars.
and numerals 2 designate the other series of
members of the grating, that is to say, in
the construction shown, the horizontal mem-
Lers: though when desired the members 1
raay be horizontal, and the members 2 ver-
tieal. Agshown particularly in Tigs. 2 and
3. the horizontal members 2 each consist of
two sub-bars, or sub-members, 2* and 2”, the
members 27 heing of partly-c‘msed channel
cection. i. ¢.. being provided with lips 2.
parallel to the back cr base of the channel
and partly inclosing the members 2 (such
members 2° being commonly termed the
“kevs 7). Tt will be understood that mem-
bers 2+ and 2" are readily assembled, before
ineertion of the rods 1, by inserting an end
of a member 2° into an end of the channel of
o member 2¢, and then sliding such member
9» through the channel of member 22 The
members 2¢ have holes 3 for the passage of
the bars 1 and the members 2° have holes 4
for the passage of said bars 1; and the bars
1 have notches 5. The holes 4 of the keys
ob are elongated, as shown particularly in
Fig. 3, each hole 4 being at one end of the
diameter of the main portion of the bar 1,
and at the other end of the diameter of the
notch 5 of that bar. The construction is
such, it will be_seen, that when bars 2* and
ob are assembled, with the larger portions of
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heles 4 of hare 90 iy registry with the corre-
sponding holes 3 of hars 2% the bars 1 may
be inserted through the holes 3—1 of {he bars
222" and then, when the notehes 5 of hars

are in rvegistry with holes 4 of keys 9,
those keys may be moved lengthwise a dis-
tance sufficient to bring the narrower por-
tions of the holes 4 into engagement with the
notches 3, thereby precinding the disenga ge-
ment of bars 1 from hars 9. Bars 22 ynd o»
may then be locked together in such relative
arrangement by driving  suitable rivets
throngh registering rivet heles 6 (Fig. 3)
and heading over such rivets. The grating
thus assembled cannot be disassemblod with.
out severing such rivets op without cutting
the bars in a number of places.  In some
rases. as when the grating is set into o strong
wall, such rivets ape linnecessary., )

The bars 2. by the construction described,
are of such size and section, that the cutting
of them ig very difficult: and moreover the

sub-bars 22 and 2v of these barg 2 mayv be of |

different materials, 7, ¢.. one maxy be of hard
steel and the other of soft steel. Tt being
well known that it ig practically impossibla
for a saw, Arill or othey tool to work simuyl-
taneously in hard steel and I soft steel, it
will be apparent that it is practically im-
possible. with facilities cbtainable in 7y jail
or the like, to cut sneh g composite bar 2. " I
desired, however, both sub-bars, 22 an( 2,
may be of hard material. op both may he of
soft material.

To prevent the cutting of the barg LT
preferably make them of the composite con-
struction illustrated in Fig. 3, wherein the
bar shown comprises hard steel coreg 14 sur-
rounded by a soft steel bodyv 1*. Sueh con-
posite bars are covered by my Patent No.
847,551, dated March 19, 1907,

The construction shown in Figs. 2 and 3
I8 very strong: but in some cases, objectiong
may arise to the larger portion of the holes
4 being visible in the completed grating. Tn
such case, T provide, alongside the leeys 2v,
cover plates 7 as shown in Figs. 4 and 3.
These cover plateg have onenings 8 of the
size of the bars 1. such openings registering
with the holes 8 of the bars 2s, and they
serve to conceal completely the holes 4 in
bars 20 These cover plates may be quite
thin, as they are not required for strength,

In Figs. 6-11 tnclusive, T illustrate g con-
struction which, for various reasens. ig su-
perior to those illustrated in Tigs. 25 in-
clusive. Tn snch construction the veptjeal
bars of the grating. here designate by nu-
nerals 1° are provided with lateral projec-
tions 1% T prefer that such bars
of the cruciform section showa.
3* of channel bars 92
section. These bars
notches 5 (Fig. 6)
through the projections

are of corresponding
1¢ are provided with
formed by cutting
1% and the holes 42

1

| . -
by such longitudinal

L¢ shall be | may be applied to the exterior of
The holes |

|
|
x
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of the key bars 2> ape elongated on one

' side, in the divection of longitudinal move-

to the end that
movement, of the
key bars, after the bars 1¢ have been
passed throngh the registering openings 32
and 4% of hars 2t and 2% the bars 2b wil]
enter and engage the notches 5 of the bars
Ie, thereby holding the bars 1 against rota-
tion and "against longitudinal withdrawal.,
The bavs 2¢and 27 of (he construetion shown
in Figs. 6-9 melusive, are locked together,
when the key bars have been so engaged
with the bars 1, by rivets inserted throngh
registering vivet holes 6 of the bars 2@ ang
2%, as in the construction illnstrated in Pigs,
24 inclusive. Tn Iigs. 6 and 7 T have indi-

ment of such key-bars,

- cated the provision of this second constrye-

tion with cover plates 7, as in the first con-
struction deseribed,

Hervetofore in cortain inil gratings (he
grating bars of one of the two series of in-
tersecting members have beon so-called Tami-
nated steel bars, consisting of an apnnlary
hard steel portion surronnded by a soft steel
vover, and with a soft steel cope mside i1,
If this soft steel cover be ent thecugh, the
bar iy considerably w akened, wo far ng pe.
sistance to shock is concerned, for the hayrd
steel portion s necessarily brittle, heeqise
of its harduess.  Fop (his reason it has been
feaved by some that gratings composed in
part of such laminated bars may be so weak-
ened, by cutting through the soft steel outer
portions of such laminated bars, thot after
sueh catting the haprs might be broken,
While this is a condition almost impossilile
of vecurrence in g juil or the like. still it ie
desivable to wvoid “even this possible criti-
cism., of the prior laminated haps referred
to. The bars 1 of the construction illug-
trated in Figs 25 welisive, are freo fron:
criticisms on the ground mentioned, for the
reason that the protection against entting of
the bar is afforded by a multiplicity of hard
steel cores 12, soft sfea] 1 being within the
space strrounded by these cores 1o, as well
as autside such cores, It being practically
possible to cut into the cores 18 evep if
the soft steel aromyd stich cores 10 be enp
through, the soft steel within the space wi-
rounded by such cores 10 j. unaffected wnd
therefore the strength of the bars 1 iy pot
naterially decreaved by cutting through the
soft steel outside of the cores 17 The cppei-
form section Hustrated in Figs. 6 snd 7 is
even superior to the cirenlns bars 1 illus-
trated in Figs. 2 and A.In this respect. be-
cause, no matter how a saw op file or the like

the bar 1¢,
since it is impossible to ent through the hard
steel coreg 14 lving within the projections of
such cruciform structure, it is' impossible to
reach, with the saw or file, more than 4 Tery
small portion indeed of the soft steel. But
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while: it is “practically  impossible to cut
through the-lateral projections of the cruci-
form bar, by means of a saw, file, or other
implement available in-a jail or the like, the

-notches 52 are readily formed in'such bass,

in-the shop, by means of powerful shears.
Such shears cut through the lateral projec-
tions -of the cruciferm bar, including the
hard:steel cores -1¢ lying within the prejec-
tions of sald cruciform bar, without diffi-
culty.: But shears, such as are requirved for
this operation; of course are not available in
a jail or thelike: o :

‘The cruciform bar, having hard steel
cores, 14 lying within its lateral projections,
are readily formed by the process described
and claimed in ‘my. applicaticn filed Teb-
ruary 18; 1907, Sr, No. 357,853.

‘The rolling of partly closed channel bars
such''as bars:2* and 2¢ has not herstofore
been done; or.found practicable, so far as 1
am aware; but the rolling of such bars is
practicable by the method and means illus-
trated-in: I'igs. 18=16 inclusive, illustrating
the said bars in several stages of the rolling
operation. . There is no difficulty in rolling
such bar to the form thown in Fig. 14,
wherein the bar is designated by. reference
number 2. Any good designer.of rolls can
design suitable roll-passes to produce the
section 20, By the rolls 9 and 10 illustrate
in Fig. 14, this section, there designated :
2, 1s spread slightly with the least reduction
possible. By the further rolls 11 and 12
lustrated in Fig. 15, the section, there des-
ignated 2°, is spread or bent still farther
toward the channel shape, and the back or
base of the channel section is made practi-
cally straight. The lips 2 of the channel
section have, by the successive operations
indicated in Figs. 14 and 15, been curved in
to the cblique positicn illustrated in Fip. 13,
(without the touching of those lips by the
rolls,) as the result of the gradual spreading
or straightening out of the main body or
back of the section. In the final pass, illus-

trated in IFig. 16, these lips 2° are bent down |

substantially parallel te the back of Base of.

the channel section; this final pass being the
first of the various passes illustrated in
which these lips are acted upon directly by
the rolls.

In my application for Letters Patent for
a composite metal bar, filed February 19,
1914, Sr. No. 819,769 (a division of my abaove
mentioned application Sr. No. 357,853) T
have claimed a composite metal bar com-
prising a body of relatively soft and tough
metal having interspersed through it in a
spaced arrangement, a plurality of corves of
relatively hard metal, said bar having in its
surface longitudinal ribs. ceriain of said
hard metal cores lying partly within said
ribs. Therefore I have not claimed such
invention broadly herein. In another appli-

cation, filed July 31, 1914, Sr. No. 854316 I
have claimed the bar of cruciform section
having hard metal cores so arranged in its
ribs as to prevent sawing through the vibs,
as shown in Figs. 6 and 7.

It is not in all cases necessary to lock to-
gether bars 2* and 2% by a rivet or rivets

‘passed. through rivet holes 6, as described,

as in many cases these gratings, when assem-
bled, are set into massive walls, or between
frames, which themselves preclude such lat-
eral motion of bars 2° with reference to bars
2%, as would permit the removal of the
bars 1.

‘What I claim 1s:—

1. A grating comprising in combination
two series of intersecting members, certain
of the members of one said series notched
at intervals for engagement by the members
of the other series, the members.of such
other serles being of composite construction
and comprising each a channel bar and an-
other bar mounted within the channel of
stch channel bar, and movable longitudi-
nally with respect thereto, such channel bar
having lips parallel to the back of such bar,
inclesing the edges of the cther bar, the sub-

bars of each such composite member having

apertures which, when in registry, permit

‘the passage of the notched members of the

first series, one of the bars composing each
such composite- member having. openings

-clongated, with respect to the section of the
bars of the first series, and reduced in width

in one portion Lo permit such sub-bar to en-
tey the notches of the bars of the first series
and thereby to lock together the two series
of grating members.

2. A graling comprising in combination
two series of Intersecting members, certain
of the members of one sald series notched at
infervais for engagement by the members of
the other series, the members of such other
series being of composite construction, and
comprising each a channel bar and a key bar
mounted within the channel of such channel
bar, and- movable' longitudinally with re-

‘spect thereto, such channel bar having lips

parallel to the back of such bar inclosing the
edges of the key bar, each channel bar and
its corresponding key bar having apertures
which. when in regisiry, permit the passage
of the notched members of the first series,
the key bars having openings elongated,
with respect to the section of the bars of the
first series, and reduced in width in one por-
tion to permit such key bars to enter the
edges of the bars of the first series, and
thereby to lock together the two series of
grating members.

3. A grating comprising in combination
two series of intersecting members, certain
of the members of one sa1d series notched, at
intervals for engagement by the members
of the other series, the members of such
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other series being of composite construction
and comprising each a channel bar and an-
other bar mounted within the channel of
such channel bar, and movable longitudi-
nally with vespect thu‘eto, guch chanunel bar
having lips parahe] o the back of such bar,
mr‘lmmcr ‘the edges of the other bar, the sitb-
bars of each such compomto member having
apertures which, when in registry, permit
the passage of the notched members of the
fivst series, ono of the bars composing each
such composite member having opemnrfs
elongated, with respect to the section of the
bars of the first series, and reduced in width
in one portion to permit such sub-bar to
enter the notches of the bars of the first se-
riez and thereby to lock together the two se-
ries of grating meml)“‘ . and cover plmea
within the channels of such channel bars and
engaged by the lips t 1811,01' and fitting over
the bars of the first series and concmlnm the
above mentioned elongations of openings
through which the bars of the first series
pass.

4. A grating comprising in combination
two series of intersecting members, certain
of the members of one said series notched at
intervals for engagement by the members of
the other series, the members of such other
series being of composite construction, and

pass.

1,109,613

comprising each a channel bar and a key.

bar mounted within the channel of such
channel bar, and movable longitudinally
with respect thereto, such channel bar hav-
ing lips parallel to the back of such bar in-
closing the edges of the key bar, each chan-
nel bar and its corresponding l\ey bar hav-
ing apertures which, when in registry, per-
mit the passage of the notched members of
the first series, the key bars having openings
slongated, with respect to the section of the
hars of the first series, and reduced in width
in one portion to permit such key bars to
enter the edges of the bars of the first series,
az»d th ereby to lock together the two series
ot grating members, and cover plates within
the cnaunels of such channel bars and en-
pagml by the lips thereof, and fitting over
the bars of the first series and concealing
the above mentioned elongation of openings
through which the bars of the first series

In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses.

FERDINAND E. CANDA.
Witnesses:

. M. MarpLE,
Pavr H. Franke.

Copies of this patent may be obtained for five centsleach, by addressing the “ Commissioner of Patents,

Washingten, D. C.”
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