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Serial No. 414,002

ALIEN PROPERTY CUSTODIAN

SEMI-TUBULAR SECTION

WITH LATERAL

FLANGES FOR USE IN MINE GALLERY

FRAMING

Karl Maria Groetschel, Bochum,

Germany;

vested in the Alien Properiy Custodian
Application filed Oectober 7, 1941

For several decades past 1t has been proposed
to use tube halves equipped with flanges in con-
junction with rock bodles and squeezable Inter-
mediary layers in vaulled adit framing heads,
such tube halves forming llkewise full cylinders
when matched and representing in part the
props serving to support the vault head. How-
ever, this semi-circular section with lateral
flanges similar to the familiar cable protecting
{rons never galned any importance in casing or
walling galleries despite the advantages It of-
fered from the point of view of construction.
There is no doubt that this method was com-
pletely ignored in practice for gallery walling ow-
ing to Its insufficlent staying gquality to prevent
gaplng of the channel and its otherwise lnade-
quate resistance against deflexion in consequence
thereof.

The purpose of the present Invention is to re-
form this familiar but, owing to its deflelency,
practically useless gallery casing section and turn
it Into perfectly sultable shapes by revising or
supplementing lis design incidentally making it,
if possible, superior to other known mine gallery
casing sections, In accordance with the inven-
tion, this 1s achieved substantially by the follow-
ing measures:

To start with, it is proposed to Increase the
thickness of the curved parts of the walls of the
sectlon steadlly toward the center of the chan-
nel, In this manner, the channe! wall is given
a crescent-like section and, consequently, the
scetion 1s assured a considerably Increased de-
gree of stiffness preventing any gaping of the
flanges.

CGlenerally, the growlng reenforcement in ac-
cordance with the inventlon will presumably be
of such a nature that the wall of the section at
the perpendicular plane will be several times as
thick as the thinnest portion of the rest of the
channel wall, at least, however, about one and
three quarter times as thick. In such a way,
a degree of stiffness against gaping may be ob-
talned in the section surpassing by far that of
the channel-shaped sections known to be em-
ployed in mining practice and not possessing the
crescent-like shape of the channel walls in ac-
cordance with the invention. The increased re-
sistance agalnst gaping increases considerably
the effectlve value of the moment of resistance
Wz of the section, the fact heing that this de-
creases rapldly with the growing expansion of
the channel sectlon.

Furthermore, the advantage of the novel mine
gallery framing is demonsirated by the fact that
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it is considerably better safeguarded agalnst any
bursting or spliting of the channel bottom in
longitudinal direction than the channel-shaped
adlt framing sections known, such an occur-
rence—whereby the endurance of the whole gal-
lery framing 1s greatly weakened and the re-
use of the section is made impossible—belng by
no means infrequent. This lIongitudinal tearing
open of the sectlon as a rule oceurs along the
center of the bottom of the section. But at this
point precisely, the turning point of the section
halves producing a lever effect, the section in ac-
cordance with the invention is most strongly re-
enforced and, In addition, the gradual decrease
In the thickness of the wall from the center to-
wards the arm ends takes Into consideration in
an Ideal manner the lever-like tendency of the
gection arms, particularly as regards the efficlent

distribution of the material.

Owing to the excellent degree of safety, “the
gection in accordance with the Invention affords
agalnst gaplng and being torn open, the same
may be most readlly bent Into curve or ring
shape. For the same reason, the section s emi-
nently suited for adoption In an arrangement
by palrs for ylelding or resilient casing in which
the exterior sectlon owing to the interlor section
being forced Into the exterior one, is exposed to
the additional danger of being bent or/and torn
open.

The crescent-like shape of the channel section
is formed effectively not only by the semi-circular
curvature of the Interior and exterlor channel,
but the curves may also take the shape of a
parabola, or the like. In accordance with the
inventlon it is recommended as especlally ad-
vantageous to employ sections of semi-elliptic
form or similar to a seml-elliptical form. This
permits the use of & channel with steeply ascend-
Ing arms and yet gradually Increasing wall
thickness with an even curvature beginning at or
near the flange roots up to the perpendicular cen-
ter plane of the sectlon. This Is of particular
importance In cases where the section should
show comparatively high moments on the axis x,
for which purpose the channel must be narrow
ahd deep, Long-armed channel sectlons of this
kind also are provided with an extremely high
degree of stiffness in the sense Indicated, if
shaped In accordance with the invention. Fur-
thermore, even with a channel of considerable
depth they may still be rolled with ease. As a
matter of fact, any shapes In accordance with
the Invention may be rolled with greater ease
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than any of the known casing sections which are
more or less angular at the channel bottom.

For the purpose of obtaining the crescent-like
shape of the principal part of the section wall in
accordance with the invention, it is not necessary
that both lateral faces of the section be curved
in one and the same way within the scope of the
curve types proposed; on the contrary, one may
for instance to advantage give the inner wall of
the main part of the channel seml-cireular shape,
while the exterior face may receive a continued
curvature of semi-elliptical or similar shape, the
reverse also serving as an eventuallty to a certain
degree.

In case of selecting a semi-circular shape for
the curvature of the channel faces of the novel
casing section, the lateral walls arc supplemented
in accordance with the invention by substantially
stralght-faced webs In continuation of the curved
part of the channel, iI the section required is a
deep and narrow one, The same holds good In
case fat semi-ellipses are preferred for the
curvature of the channel faces.

It may be mentioned at this point that a
flanged trough-shaped section has become known
a5 a component part of a dissimilar pair of gallery
caslng sections, the inner faces of which are bent
inwardly In a circular fashion, the interlor bot-
tom face also being curved inwardly, so that the
interior section face resembles a parabola. This
section, however, does not show the crescent-like
shape of the channel wall in accordance with the
invention and, consequently, it lacks the corre-
sponding advantages, because the exterior faces
of the webs, 1n spite of being circular as well, are
curved toward the outside and the outside face of
the bottom is of level shape, Sald trough section
does not possess the same high degree of rigidity
resisting spreading of the channel section, nor
can it be rolled as easlly as the sections in ac-
cordance with the Invention that have no corners
or edges at the bottom. In addition, there is the
considerable disadvantage that this troueh sec-
tion cannot be made up into a pair by insertion
with a substantially similar and equivalent chan-
nel sectlon, so that 1t will not flll the requirement
of an efficlent and resilient or elastic gallery cas-
ing frame,

For the purpose of converting the fundamental
sectlon in accordance with the Invention Into a
sectlon suitable for galtery casing and superior
to other shapes it is proposed, .furthermore, to
make the flanges heavier and thereby bring thelr
masses into favorabie relation to the mass of the
gradually strengthened bottom of the channel.
Short-levered, substantially square, or short-
length, substantially rectangular flanges decided-
Iy would be given the preference over long-
stretching shapes representing long lateral levers
with the tendency to favor the gaplng of the
channel; and, as a rule, the thickness of the
flanges will be several times that of the smallest
dimension of thickness of the channel arm.

‘With reference to the drawing, the nature of
the Invention will now be further described and
explained:

PFig. 1 shows the famillar semi-tubular section
| mentioned in the beginning and resembling a
cable protecting iron. The dotted lines 1’ indi-
cate how the original section in accordance with
the invention loses its shape under the pressure
of the rock.

Fig. 2 shows a specific design according to the
invention by way of example In this case the
crescent-like shape of the main part 2 of the

10

16

20

25

a0

40

50

65

80

a5

70

75

3 novel clamping device.

414,002

channe] wall is formed by two eccentric semi-
circles, As may be seen the channel wall in-
creases gradually several times in thickness up to
the center point, starting at the root 3 of the
flanges 4, where its thickness corresponds to that
of the original section, I, indicated in this draw-
ing by a dotted llne. The flange starting at the
ends of the curvature extend to the same width
as the flanges of the original section I. Their
thickness, however, {s also increased several times
up to the point of reaching about a square sec-
tion. The gradual increase in the mass of the
material in the main part of the channel wall is
compensated for by the heavier design of the
flanges, in such a way, that the axis of sym-
metry and the neutral axis of the section coin-
cide approximately. Thus, from the unstable,
weak original section | a new gallery caslng sec-
tion of extraordinary resistance against gaping
and tearing, with at the same time improved
relation of the static values is created.

Fig. 3 shows a palr of sections formed of two
similar sections In accordance with the inven-
tion, and especially adapted for constructing
composite and resilient casing frames. A certaln
amount of clearancc may be provided between
the channel bottoms. They differ from the sec-
tion according to Fig. 2 in that the main part 2,
and 2’ respectively, of the channel wall Is not
provided with the flanges 4, and 4’ respectively,
in an immediate continuation of the ends but
with the Intercalation of short and straight-
faced webs 5, and % respectively. In this way,
greater depth Is glven to the channels, the re-
sistance moment Wz benefiting thereby, and the
moments of inertia Ir and Iy being still closer
adjusted one in relation to the other. As Indi-
cated by dotted lines, the flanges 4’ of the ex-
terior section may be provided with a groove or
similar recess on their lower side, in such a way,
that clamping devices may be adapted to 1t in
& hook-llke manner.

Fig. 4 shows another pair of sections in ae-
cordance with the Invention held together by a
The cross sections of both
channel shapes, as shown, are bordered in this
case on both sides by lines resembling half ellipses,
in such a way, that the section wall has its thick-
ness increased several times gradually starting
from the flange roots, to the perpendicular center
plane of the section. Contrary to the aforemen-
tioned examples and the casing iron sections of
the lining type, with this pair of sections the chan-
nel depth is conslderably greater than the chan-
nel width. This fact together with the other
features of the design in accordance with the in-
vention, brings about that the interrelation of
the inertia moments is radically changed as com-
pared with the section cited in comparison, the
moment Ir now surpassing moment Iy. It may
be mentloned here that there Is in existence an
American channel section possessing strong lat-
eral flanges and & narrow and deep channel which
Is used In tunnel construction as a skeleton rib
center proflle for supporting concrete timbering.
This profile, however, would not be suitable for
actual mine gallery casing, the frame work of
which is composed, as a rule, of individual pro-
flles. To a still higher degree than is the case
with the fundamental profile of cable protecting
iron type in accordance with the invention or the
planking iron-like gallery casing sections, this
profile lacks among other features a feliable re-
inforcement of the channel; as a matter of fact,
precisely at the turning point of the section halves
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where the wall must be strongest, this profile has
by far its weakest part, being weaker even than
the webs.

As In the design of a mine galley casing sec-
tion the danger of lateral buckling also must be
considered, the moment of inertia Iy must not
be allowed, in relation to Ir, to fall below the
point at which the direct or indirect friction of
the profile at the gallery section joints no longer
affords a sufficient supplement to the lateral sta-
bllity of the section. As a rule, the Iatter will be
the case when the value Iy falls below half the
value Iz,

In cases, therefore, where a section resistant to
bending stresses is of prime importance, it is pro-
posed to design the cross sections of the shapes
according to the invention in such a way that
the moment of inertla Iy is smaller than the value
Ir. At the same time, moment Ir should not
surpass moment Iy by more than ohe and a half
the latter’s value.
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There is a demand for channel shapes of this
type principally in mine galleries of considerable
sban, guch as for Instance loading stations, gal-
lery junctions, and the llke, where, even if the
frame work is given a round form, the bending or
transverse strains will be more apparent, as a
rule, than crippling strains. Furthermore, sec-
tions of this type may he employed to advantage
in those cases of smaller spans where arch-like
frames are used, the lateral parts of which have
to show a comparatively large radius of curvature
in view of the gallery height required, or in part
cannot be given any curving at all. Such parts
of the gallery frame work are exposed to a special
degree to the danger of bulging out toward the
gallery interior when impulsive pressure Is ex-
istent, and in the headways to the danger of bulg-
ing out Into the worked space, as long as the pack-
ing serving in this case as an abutment to the
frames has not yet been introduced.
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