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DIFFERENTIALLY BOLTED JOINT
BACKGROUND OF THE INVENTION

This invention concerns an improved arrangement
differentially bolting together at least two machine
parts by means of at least one threaded bolt which pos-
sesses at its two ends threads that differ from each other
in pitch.

Machine parts are normally bolted together by means
of hexagonal or cylindric head screws with or without
nuts, or by means of threaded bolts with nuts. If split
housings and other containers are bolted togethér, the
bolts are usually accommodated in juxtaposed flanges
which protrude beyond the container wall. If the ma-
chine parts to be bolted together require a powerful
compression, a bolting by differential threads is used,

“for example, in the case of the so-called Hirth tooth
system for crankshafts (see Dubbel: “Tashchenbuch
fuer den Maschinenbau,” Volume I, page 801, Fig. 198,
13th Edition, 1970), where each of the two parts to be
connected under tension possesses a bore with an inter-
nal thread but where cne of the two parts has a smaller
screw pitch than the other. The associated threaded
bolt does not have a head but possesses likewise two
thread sections of different pitch. This bolt is first
screwed into the part having a small screw pitch, then
the second part is then placed onto the bolt end with the
greater screw pitch and the threaded bolt is then
screwed into it. The bolt will enter the part with the
greater screw pitch at a faster rate than its rate of
emerging from the part having the smaller screw pitch,
with the result that the two parts will approach each
other by the difference in pitch per one turn of the bolt.
When the two parts are finally tightened, the transmis-
sion ratio is very high due to the effective small“pitch.

These known types of threaded connections have the
following disadvantages: .

The use of screw bolts equipped with heads make it
necessary to provide the machine parts which are to be
bolted with flanges that protrude beyond the contours
of these parts. If the parts are subjected to high operat-
ing temperatures and strong pressures and have large
diameters, such flanges will assume dimensions that lead
to localized concentrations of material, and become a
potential source of wide differences in temperature
when the machine is started, thereby causing inadmissi-
ble stresses and deformations. :

The known arrangement of differential thread con-
nection is applicable only for a construction where one
single differentially threaded bolt is used because each
turn of the bolt causes the two machine parts to move
closer to each other, and if two or more bolts were to be
used it would become necessary to tighten all these
bolts simultaneously. :

SUMMARY OF THE INVENTION

It is the principal object of the invention to establish
an arrangement of the above described type for the
bolting together of machine parts which does not re-
quire the use of flanges that protrude beyond the sur-
faces of the machine parts, which offers.the advantages
of differential threading while permitting the concur-
rent use of several bolting elements arranged in close
proximity to each other, and where it becomes feasible
to join the machine parts together in a flush manner
even prior to the bolting action.
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An arrangement solving this problem is characterized

‘by: the features: that, when the arrangement is in its

bolted state, the first end of the threaded bolt, possess-
ing the greater pitch; is screwed into a threaded hole
located within a first machine part, that the threaded
bolt extends through a throughbore of a second ma-
chine part, said throughbore being aligned with the
threaded hole, that the second end of the bolt, possess-
ing the smaller pitch, is screwed into a nut which rests
at the end face of a hollow area that forms an extension
of the throughbore, making the threaded bolt accessi-
ble, and that the nut is movable in axial direction of the
threaded bolt by the turning of said bolt while being
guided and secured against turning about its axis by
suitably formed lateral surfaces on the hollow area.

The arrangement described above has several advan-
tages. There is no need for a simulataneous tightening of
all threaded bolts even though use is made of differen-
tially threaded bolts. The spacing between the individ-
ual bolts can be reduced substantially because they
require less room than equivalent. hexagonal bolts.
When the machine parts are separated, loose compo-
nents, such as nuts, bolts-and washers, cannot get lost or
drop into the machine because the threaded bolts and
nuts are held in place within their respective through-
bores and are thus secure. This specific coupling is
particularly suitable for small split rings which are to be
machined all-around, for example, by means of a lathe,
while in the bolted state because the bolting parts are
located within the width of the walls and will therefore
not impede the machining operation.

A preferred species of the arrangement results in a
very small stress-concentration-factor in the proximity
of the bottom of the nut’s guide, which forms the half-
round bearing surface upon which the cylindrical nut
rests, both matching parts having the same radius. In
this manner there-is also attained the greatest feasible
transitional radius relating to the webs of material, exist-
ing between the boltings, within the machine parts to be
connected. This arrangement leads to the further ad-
vantage of a simple and precise manufacture of the nut’s
guide by drilling and milling..

BRIEF DESCRIPTION OF THE DRAWINGS

Species of the invention will be explaind below by use
of the accompanying drawings, wherein:

FIG. 1 depicts an arrangement for a differentially
bolting together of two superposed machine parts, in
the unbolted state;

FIG. 2 shows the arrangement depicted by FIG. 1 in
the bolied state;

FIG. 3 gives a perspective view of the nut shown by
FIGS. 1 and 2;

FIG. 4 shows another species of the nut;

FIG. 5 depicts an arrangement with several bolting
connections; and ,

FIG. 6 shows another species of an arrangement with
several bolting connections. -

In these figures identical parts are denoted by identi-
cal reference numerals.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The arrangement depicted in FIG. 1 comprises a first
machine part 1 with a threaded hole 3, a second ma-
chine part 2 with a throughbore 4 which is aligned with
the threaded hole 3, and a hollow area 5 forming an
extension of the throughbore 4. This hollow area 5,
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allowing access to, and thus making possible the turning
of the threaded bolt 7, can be formed by an opening of
the -wall of part 2 or by a blind window-opening, pre-
pared, for example, by an end-milling cutter. The hol-
low area 5 serves additionally as a guide for a nut 6,
shaped in the form of a cylinder, its axis running verti-
cally to the drawing plane, its top 6a being flattened.
The first end 8 of the threaded bolt 7, possessing a
sinaller pitch, is screwed through the nut 6, while its
second end 9, possessing a thread of greater pitch, can
be screwed into the threaded hole 3 of the part 1.

-The nut 6, illustrated in a perspective view by FIG. 3,
is guided by the lateral areas of the hollow area 5 and
can move in axial direction of the threaded bolt 7 but is
prevented from turning. Two pins 10, placed in radial
bores of the nut 6 and made of a material possessing a
great coefficient of friction, for example, Perlon, serve
as friction elements, increasing the friction between the
nut 6 and the lateral surfaces of the hollow area 5. These
pins 10 penetrate up to the thread of the bolt 7 and thus
serve simultaneously as safety elements by preventing a
loosening of the bolting. If high operating temperatures
are involved, the friction elements can consist of mate-
rial with high temperature characteristics and where, as
shown in FIG. 4, two semi-circular steel clips 13 in the
form of spring elements are arranged in' such manner
that the threaded bolt can be entered without hin-
drance.

For bolting parts 1 and 2 together, nut 6 is first placed
into the hollow area 5; the threaded bolt 7, while cross-
ing the pass-through bore 4, is screwed into the nut 6,
and these two components are shifted within the hollow
area 5 until they reach the position shown in FIG. 1.
Parts 1 and 2 are then superposed as illustrated in FIG.
1. The threaded bolt 7 with the nut 6 is moved toward
part:1 and the second end 9 of the bolt is screwed into
the threaded hole 3. The bolt end 8 will move, through
its thread, gradually away from the nut 6 during this

operation. Due to the specific pitch ratios provided, the.

threaded bolt 7 will enter the threaded hole 3 faster than
it emerges from the nut 6, with the result that the nut 6
will approach the bearing surface 11 at the root of its
guidance within the hollow area 5§ at the rate of the
difference in pitch. The position of the nut 6 at the
threaded bolt 7 when first engaging the threaded hole 3
as well as the dimensions of the threaded bolt 7 are
established in such manner that at the moment of
contact between rounded surface of nut 6 and the
rounded bearing surface 11, the threaded end 9 is
screwed fully into the threaded hole 3 and the nut 6 is
filled in its entire height by the threaded end 8 of the
bolt 7, while the part 12 which serves for the turning of
the threaded bolt 7 and which can be an hexagonal or a
square head, or a cylindric head with internal hxagonal
opening, protrudes at a proper and sufficient length
beyond the upper surface of the nut. If the threaded bolt
7 is now turned any further, the machine parts 1 and 2
will be forced together, with the relative positions of
the various components corresponding to the positions
depicted by FIG. 2. It should be mentioned here that
this arrangement is also very suitable for the bolting
together or more than two parts, namely, by placing the
machine parts 1 and 2 at the outer sides and by provid-
ing the intermediary parts merely with pass-through
apertures for the threaded bolts 7.

- One of the most important advantages of the arrange-
ment proposed by the invention is demonstrated by
FIGS. 5 and 6, namely, that the spacing between the
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individual threaded bolts 7 can be made substantially
smaller than heretofore since these bolts require less
room than equivalent hexagonal bolts. In FIG. 5 ail
hollow areas 5 are placed within part 2, and all threaded
holes 3-in the part 1."The arrangement shown by FIG.
6 results in an additional saving of space by arranging
the hollow areas 5°and the threaded holes 3 alternately
within the parts 1 and 2. The rounded-off shape of the
bearing surface 11 serves to reduce the stress-raising
effect in the material’ between two ad_]acent holiow
areas to a minimum.

I claim: .

1. A differentially threaded bolting arrangement for
securing two machine parts together comprising at least
one threaded bolt, the opposite end portions of said bolt
being provided respectively with threads differing in -
pitch, a threaded hole in a first one of said machine parts
into which the end of said bolt having the greater pitch
is threadable, a throughbore provided in a second one of
said machine parts in alignment with the threaded hole
in said first machine part and a hollow area forming an
extension of said throughbore, said hollow area being
accessible for effecting rotation of said bolt, a nut dis-
posed in said hollow area, said nut being movable axi-
ally into contact with an end face of said hollow area
but restrained against rotation about its axis by engage-
ment with lateral faces of said hollow area, and the
opposite end of said bolt having the smaller pitch being
threadable into said nut whereby said nut is moved
axially upon rotation of said bolt into contact with said
end face of said hollow area accompanied by a drawmg
together of said first and second machine parts.

2. A differentially threaded bolting arrangement as
defined in claim 1 and which further includes friction
means carried by said nut and which engage a lateral
face of said hollow area for increasing the friction there-
between.

3. A differentially threaded bolting arrangement as
defined in claim 2 wherein said friction means also en-
gage the surface of said bolt to lnhlblt the bolt from
working loose. .

4. A dlfferentlally threaded boltmg arrangement as
defined in claim 3 wherein said friction means com-
prises at least one pin of friction material which extends
through the wall of said nut to engage the bolt surface
and also a lateral face of said hollow area.

5 A dxfferentlally threaded bolting arrangement . as
defined in claim 4 wherein saxd friction pin is made of
Perlon.

6. A dlfferentlally threaded bolting arrangement as
defined in claim -2 wherein said friction ‘means com-
prises a semi-circular metallic clip.

7 A d:fferentlally threaded bolting arrangement as
defined in claim 1 wherein said nut has a cylindric con-
figuration the axis of which extends normal to the axis
of said bolt and wherein the lower rounded surface of
said nut contacts a complementary rounded end face of
said hollow area.

8. A differentially threaded bolting arrangement as
defined in claim 7 and which further includes a pair of
semi-circular clips mounted in' complementary recesses
in the surface of said cylindric nut, said clips being
located to opposite sides of the threaded opening
through the nut and which engage the lateral faces of
said hollow area for increasing the fnctlon between said
nut-and lateral faces.

9. A differentially threaded bolting arrangement as
defined in claim 7 and which further includes a pair of -
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aligned pins of friction material extending through the
wall of said nut to engage opposite sides of said bolt and
to also engage the lateral walls of said hollow area
thereby to respectively inhibit loosenings of said bolt
and increase the friction between said nut and the lateral
walls of said hollow area.

10. A differentially threaded bolting arrangement for
securing two machine parts together comprising a plu-
rality of differentially threaded bolts and related com-
ponents each as defined in claim 1 wherein all of said
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hollow areas with the nuts therein are located in one of
said machine parts and all of the threaded holes are
located in the other machine part.

11. A differentially threaded bolting arrangement for
securing two machine parts together comprising a plu-
rality of differentially threaded bolts and related com-
ponents each as defined in claim 1 wherein said hollow
areas with the nuts therein and said threaded holes are

located alternately in said machine parts.
* % %* * *
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