PUBLISHED M. SCHMIDT ETAL Serial No.
MAY 4, 1943, NUTS 241,476
BY A. P. C. Filed Nov. 19, 193¢ 2 Sheets-Sheet 1

mwerntors:
Fig 14 -KJ/( euo -542“42'
7 @ A vy R

ATTIRNEY



PUBLISHED M. SCHMIDT ETAL

MAY 4, 1943,

BY A. P. C. Filed Nov. 19, 1938

\"

3]
™~
SRR
(%
<[

RN 2

n

IR

P
7////}//0-'”

2z

Serial No.
241,476

2 Sheeta-Sheet 2

L
g7 L]

Fig 1 @,33

sfventors:
Moantin jﬁé«wﬁd?
Nard ghaﬁfdhjf
Ay #!.ﬂ(:v: 5.’5&44142..

ATToRNMEY



Published May 4, 1943

Serial No. 241,476

ALIEN PROPERTY CUSTODIAN

NUTS

Martin Schmidt, Weende, near Gottingen, and
Karl Gméhling, Gottingen, Germany; vested In
the Alien Properiy Custodian

Application filed November 19, 1938

The present invention relates to nutis of the
type which, for constructional reasons, such as
in the manufacture of alrcraft, are required to
be of light weight yet have great strength as
regards their screw connection.

For this purpose it is known to use nuts of light
metal of varlous alloys, but with these nuts it
is difficult if not impossible to obtain the same
strength of connection as can be achieved with
steel nuts. In particular, in the case of light
metal nuts the strength against wrenching of
the turns of the thread s frequently not ade-
quate. Also, it often happens that the first turns
of the thread of the nut are damaged if the holt
is applled at an angle other than a right angle,
and this applies especially when steel bolts are
used. Steel bolts also easily wear the light metal
thread of the nut, and further, the turns of the
thread are frequently fractured or broken by
constant Jolting.

In order to eliminate these drawbacks, a nut
according to the present invention is so con-
structed that its inner thread is formed wholly
or partly by a bush of steel or other heavy metal,
which is bedded so as to be incapable of rota-
tion in the nut element, which consists for the
remalinder of light metal.

With a construction of this kind, the light
metal nut element may have any desired forma-

tion, for example, it may be an ordinary hexag- -

onal nut, or it may be a flanged nut for riveting
on. The weight of the light metal nut as a whole
is only increased to an Inconsiderable degree by
the inserted steel threaded bush, while the
strength of the thread and thus the strength of
the screw connection correspond to that of =2
steel nut. In addition, there results the advan-
tage, a8 compared with steel nuts, of simple and
cheap manufacture together with the avoidance
of waste of material.

Together with the steel threaded bush, any de-
sired locking element can be Installed into the
light metal nut at a suiftable point, or the steel
bush can also act as a locking element itself, e. g.
by known slotting, In order to preclude with
certainty any wrenching of the steel threaded
bush out of the light metal nut element, even on
high tensile strains, it 1s of advantage fo con-
struct the bearing surface for the steel insert
eonically.

Further, with the present Invention, a lockinz
of the components of the nut against any form of
twistlng is obtained in & manner which Is very
simple from the manufacturing point of view, In
that the rim or the superficies of the steel bush
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is provided with teeth or longitudinal ribs, of
which the diameter 15 somewhat larger than the
internal width of the eavity, which recelves the
bush, in the light metal nut. When a steel bush
Is inserted or pressed into the light metal sur-
round, longitudinal grooves are formed on the
inner wall of the cavity in the nut, which grooves
then protect the fibre rings, which are likewise
inserted into this cavity after the bush and are
clamped fast by bending the rim of the nut in-
wards, against rotation.

The Invention is more particularly described
with reference to the accompanying drawing in
which:

Figures 1 to 4 show a flanged light metal nut
partly with an Inserted thread bush of heavy
metal and with a locking element of resillent
material.

PFigures 5 to 10 respectively, show various forms
of construction of an Inserted threaded bush.

Figure 11 shows & modified form of construc-
tion of a heavy metal threaded bush, whilst

Figures 12-13 shiow the light metal surround
of the nut, and

Figure 14 the two elements combined.

Flgures 15 and 16 show flanged light metal nuts
into which conical heavy metal threaded bushes
are Inserted.

Flgure 17 shows in section a hexagonal nut of
light metal with a heavy metal threaded bush
and a locking ring of resilient material,

Figures 18 to 22 show a further modification
of the elements of a nut both separately and com-
bined to form a nut for riveting on with a
pressed in heavy metal threaded bush provided
with circumferential grooves and with locking
elements of resllient material.

In the construction according to Figures 1 to
3, a threaded bush I, of steel, which i{s grooved
on its periphery in the manner shown in Figure
5, 1s so inserted into a fianged riveting nut 8 of
light metal that the thread 4 of the complete
nut consists partly of light metal, but substan-
tlally of steel. Above the threaded bush I there
is bedded into the light metal nut by Aanging
its upper rim 6, & locking ring 5 consisting of a
resilient material. As shown In Figure 4, the
bearing surface 2 for the threaded bush may also
be of eonical construction.

The inserted threaded bush may be prevented
from turning in the light meta] part 3 of the
nut in various ways. As an example in the con-
struction aecording to Figures 5 and 6, the outer
surface of the threaded bush is grooved. In the
construction illustrated in Figure 7, the threaded
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bush {s of oval formation externally, whilst in
Figure 8, the threaded bush has two slde lugs 26.
The threaded bush may also be constructed ex-
ternally as a square or hexagon, as llustrated in
Figures 9 and 10.

Instead of using & locking ring § of resilient
madterial, the bush can be locked in position
within the flanged surround 3 by virtue of the
shape and formation. Thus, the threaded bush
T of Figures 11 and 14 Is provided with slots 8 at
the end projecting out of the light metal part 8
of the nut. That end of the threaded bush T
which is bedded into the nut has, in this case for
Instance, & conical milled bearing surface 18,
against which the origlnally cylindrical wall i
of the riveting nut 8 is pressed.

According to Figure 15, a steel threaded bush
12 may &lso be inserted into the light metal nut
18 in such a manner that the two ends 14 and
15 of the steel threaded bush are shrouded by
light metal. In this case, the locking ring § for
the screw is placed upon the light metal inter-
mediate wall 16, so that it is separated from the
steel threaded bush. In this manner it is pos-
sible to protect the steel threaded bush from the
admission of moisture. This form of construc-
tion 1s formed for instance by die or pressure
casting,

Flgure 18 shows another form of construction
in which the threaded bush |7 has a groove 18
into which the upper rim 18 of the ight metal nut
20 is pressed. In Figure 17 is shown a hexagonal
nut 21 of lieht metal with an inserted threaded
bush 22 of steel, Between the threaded bush 22
and the upper flanged rim 28 of the light metal
nut 21 there is again bedded as in Pigure 1
a locking element 24 of resilient material. The
thread 25 of the complete nut also conslsts here
partly of steel and for the remalnder of light
metal. A steel threaded bush may also be In-
serted Into the light metal nut In such a way
that the entire thread of the complete nut con-
sists of steel.

In the case of nuts in which fibre rings or the
like are inserted for the purpose of locking the
nut gealnst twisting, it is desirable that not only
the steel bush carrying the Inner thread but also
the locking rings should he incapable of rotation
either relatively to each other or relatively to the
nut part consisting of light metal. This, how-
ever, cannot always be obtained with sufficlent
certalnty with the flbre rings by simple clamping
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of the inwardly bent rim of the nut. With the
present invention, however, an additional pro-
tection against twisting can be obtalned by press-
ing In a steel bush of which the dlameter is
somewhat larger than the diameter of the bore.
‘When the grooved steel bush is Inserted there are
formed on the inner wall of the bore longitudinal
grooves which prevent rotation of the fibre rings
subsequently inserted into the bore (Flgures
18-22).

A particularly advantageous construction con-
sists in that the superficles of the steel bush is
smooth-walled and slightly conical in the lower
part and is toothed or provided with longitudinal
ribs only in the thicker upper part, while the in-
ner wall of the bore in the nut, which bore re-
celves the bush, has an obliqucly rising annular
shoulder Into which the longitudinal ribs or teeth
of the steel bush penetrate more strongly or more
deeply when being pressed in than into the upper
part of the wall past which the bush ls pushed
when being pressed in, thus cutting longitudinal
grooves. The teeth of the upper part of the
superficles of the bush thus fulfill a double pur-
pose in that on Insertion of the bush firstly there
are cut longitudinal grooves which impede rota-
tlon of the locking dise, and secondly, there is
obtained & firm anchoring of the steel bush itself
in the light metal.

As shown in Figure 19, the steel bush carrying
the internal thread consists of & lower, smooth-
walled slightly conical part § and of a thicker
upper part 6, which is toothed or provided with
longitudinal ribs. When the bush is being pressed
in, these longitudinal ribs cut corresponding len-
gitudinal grooves § in the inner wall of the bore
of the nut, which consists of light metal (Figure
3). In addition, the teeth penetrate particularly
deeply into the light metal on the obliquely rising
annular shoulder 4 of the cavity and protect the
bush against twisting relative to the light metal
element. However, the fibre rings T, which are
pressed in after the bush and which are clamped
firm by the Inwardly bent rim of the nut, are also
protected agalnst turning by the grooves 8 cut in
the Inner wall when the bush is pressed in. The
same form of protection against twisting as in the
riveting nut provided with flanges 21 and bores
28 may obviously also be used with hexagonal nuts
and the like.
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