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1

This invention relates to a method of fasten-
ing mechanical parts together as commonly done
by bolts, cap screws and similar devices and has
for its purpose the provision of a better joint using
less material by eliminating the necessity for
flanges or bosses, reducing overall space occupied
and enhancing stiffness by condensation of de-
sign. It makes avajlable a fastening element or
screw invariably loaded in compression substan-
tially independent of quality of material though
of greater strength.

Briefly, the system contemplates semi-circular
recesses having & common axis in assembly in ad-
jacent pieces to be joined and restrained against
relative transverse separation by the shape or
relation of the pieces. One of the semi-circular
recesses is “tapped,” or grooved with a series of
threads similar and parallel each to each which
advance helically about the wall of the recess at
a constant pitch as does an ordinary screw thread.
The other recess is of smooth contour, likewise
semi-circular, but with a radius equal to the
greater radius of the matching grooved recess and
a bottom substantially square with the axis, but
less in depth than that of the tapped side.” In
addition to the smooth-walled and threaded re-
cesses, the system contemplates on the pieces
to be joined, surfaces which are arranged in abut-
ment on lines transverse to the axis of the re-
cesses, for purposes hereinafter explained.

The recesses line up in assembly to create a
composite hole having one half tapped, the other
smooth, the division lying on the joint line be-
tween the two parts. In this hole is inserted a
serew, such as g headless screw with a non-cir-
cular bore for wrench purposes, which engages
the threads in the tapped side and seats upon the
smooth recess, which provides an abutment
against which the mechanical advantage of the

‘screw can be exerted, to urge one of the parts .

axially of the recesses relative to the other and
to apply great seating forces between the above-
mentioned transaxial abutment surfaces.

Tn this way only half of the screw diameter
encroaches the metal about the joint, leading
in nearly all cases to the elimination of a flange
and entirely obviating the need for a boss, since
the screw is buried in the depth of the part it
serves. The effort is exerted normal to the screw
thread section and has a reaction directly at the
blind bottem of the smooth recess with friction
on the crest of the thireads on the same smooth
side, a circumstance tending to self-locking with-
out other provision. The screw ifself can only
be in compression with the threads loaded in
shear.

Either side of either part may be used as the
threaded recess, the matching recess in the other
part will be smooth but always the compressive
loading of the screw will remain true. The
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threading may ke arranged to push or pull against
the abutment used which may be itself relieved
in smaller radius to provide wrench space. Inthis
case the abutment becomss a semi-annulus, but
the joint can always be made up in the thickness
of the parts reguiring no extra space either in
depth or diameter, eliminating the necessity for
fisnge area or screw. head room with marked
advantage to general design, which may be con-
densed accordingly with increased stiffness and
economy of all kinds. If gaskets are employed
in joints so made, an unpierced ring of gasket ma-
terial replaces the usual perforated pattern. The
pressure is directly above the joint face without
overhang; there is no bending moment, no spring
to be feared, nor does the actual location of hold-
down pressure vary -as with the headed screw.
The abolition of bending influences applies equal-
Iy to parts and screws. :

TFrom the foregoing general description, it will
be understeod that the primary object of the
present inventicn is to provide a method of and
means for joining parts together, so as to elimi-
nate attaching flanges, serew-threaded bolt holes
or bores, headed securing bolts or screws, and the
like, thereby making it possible to materially de-
crease the size and the mass of the members to
be joined.

A further object is to provide a joint construc-
tion or system applicable in all cases where one
member is received within or embraced by an-
other member, or otherwise arranged so that the
two members are normally restrained against
transverse separation along their surfaces which
are arranged for limited, substantially sliding, rel-
ative movement.

Another object is to provide, in a construc-
tion of this kind, securing means confined wholly
within the thickness of the metal adjacent the
joint line between the members, to the end that
the overall size of the parts may be reduced and
the construction simplified.

A further important object of the invention is
to provide a construction which makes it pos-
sible to use smaller -and lighter securing screws
or elements, by so arranging the parts that the
serews perform their functions when under lon-
gitudinal compression, instead of tension, as is
the case with conventional screws and bolts.
Since the compression strength of a screw is far
greater than its tensile strength, smaller, lighter
and weaker securing screws may be employed with
complete safety.

A further object of the invention is to provide

5 & construction which makes possible the use of

tubular screws having a non-circular bore which
is open at both ends.. The use of serews of this
type has never been attempted in the past, and
it is believed that this element of the combina=
tion disclosed herein is a new article of manu=
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facture. Its use results in numerous advantages,
since, in the combination of the present inven-
tion, it makes possible the use of a new screw-
locking system. Moreover, the devices lend them-
selves to continuous manufacture in high-speed
mass production methods and can be made more
accurately and more economically than conven-
tional screws.

In certain types of constructions, for instance
where extreme staunchness against torsion be-
tween the two joined members is desirable, it is
advantageous to employ a tapered screw disposed
in tapered or frusto-conical seats, one of which is
screw threaded, and the other smooth-walled.
Such a construction is advantageous in other in-
stances, specifically as where the parts must be
molded, e. g., of plastics or from powdered metal-
lurgical compositions.

It will be understood that the securing means
of the present invention may be employed in in-
numerable combinations and relations of parts
and, in faet, in substantially any case where one
element or member is to be secured to another.
For instance, the construction may be employed
to secure cylinder liners within cylinder blocks:
cylinder heads upon blocks; bearing sleeves with-
in bearing supports; gears within or upon gear
hubs; collars within or upon pipes and shafts;
wheels upon axles, closures or covers within or
upon casings for machinery or the like: and in-
numerable other combinations of elements. It
must be understood, therefore, that the inven-
tion is not limited to securing one or another
kind of member or element to an associated one,
but covers broadly the arrangement of parts in
the joint and the construction disclosed for se-
curing two or more members fogether.

The recesses employed in the joint are known
as “seats.” They may be made by several meth-
ods. One workable method is to leave on the
parts sufficient extra stock to permit drilling,
tapping and counterboring as usual, later re-
machining to fit the parts together along the
screw axes and cutting away half the hole in
each case. This method is slow and suffers from
the ills of tapping in common with other screw-
joined parts, but, in many cases, it is entirely
satisfactory. A better method is to thread mill
the “tapped” seats using s cutter of less than
the radius of the seat and with parallel grooves
of the screw thread section. Rotated at proper,
relatively rapid cutting speed this cutter is
caused to sweep eccentrically at the necessary
radius to form the seat to the proper diameter
and advanced simultaneously to give the screw
lead. With this method parts finished as to con-
tour (or substantially so) need no subsequent
manipulation other than burring. The smooth
seats may be similarly formed using ungrooved
cutters. Threads thus milled are square with
the axis—need no taper for entrance and may
run to the bottom of the recess, which need be
only a small portion of a pitch deeper than the
to-be inserted screw. The smooth sided recess
bottom can be made truly normal to the axis
with no clearance dimple and precisely to depth.
In either case the complete seat is precision fin-
ished at a single pass of the tools at a single sta-
tion more quickly than the multiple operation of
drilling and tapping. In another method the
recesses are formed on different radii and the
thread produced with a backed-up tap. Re-
cesses may also be formed by shaping processes,
but all things considered, the orbital milling
process is preferable,
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It is not essential for the smooth seat to be of
the radius of the screw. Sometimes a larger
radius put in with a bigger cutter can be used.
The function of the smooth recess is after all to
hold the screw in proper engagement with the
thread and provide an abutment against which
it can bottom. Sometimes it is feasible to use
tapped seats and a cylindrical backing turned
concentrically with the matching part of the
joint.

In the accompanying drawings, a number of
simple embodiments of the invention are shown
for purposes of illustration, in order to explain
and demonstrate the fundamental principles of
the invention and without in any way limiting
the scope of application of the invention.

In the drawings:

Figure 1 is a fragmentary longitudinal section
through the securing means for two parts adapt-
ed to be joined;

Figure 2 is an elevation looking from the right
of Figure 1;

Figure 3 is an exploded sectional view, with
the screw in elevation, showing the relation of
parts before assembly;

Figure 4 is a view similar to Figure 1, showing
a modification;

Figure 5 is a disassembled view of the two
members shown in Figure 4, with the screw
omitted;

Pigure 6 is an elevational view of the con-
struction shown in Figure 4, looking from the
right thereof;

Figure 7 is a view similar to Figure 4 showing
a modified form of screw;

Figure 8 is an elevation of another modifica-
tion, showing a locking member for the screw;

Figure 9 is g longitudinal section of Figure §;

Figure 10 is an end elevation of g locking mem-
ber;

Figure 11 is a longitudinal section of the same;

Figure 12 is an end view of a tool for expand-
ing and locking member;

Figure 13 is a fragmentary side view thereof;

Figure 14 is a diagrammatic layout of a screw
manufacturing line;

Figures 15, 16, and 17 illustrate a number of
successive steps in one method of forming the
threaded semi-cylindrical seats:

Figures 18 and 19 illustrate the successive steps
in one method of forming the smooth-walled
semi-cylindrical seats:

Figures 20 and 21 illustrate, diagrammatically,
in plan and section, a method of milling the
threaded semi-cylindrical seats;

Figure 22 is a fragmentary longitudinal sec-
tion of another modified form of joint and se-
curing means;

Figure 23 is a fragmentary plan view thereof;

Figure 24 is an exploded sectional view, with
the screw in elevation, of the form shown in Fig-
ure 22, showing the relation of the parts before
assembly;

Figure 25 is a fragmentary longitudinal sec-
tion through still another modification, and

Figure 26 is an elevation thereof.

Referring to Figure 1, a member 9, which
may be cylindrical or otherwise shaped, has an
outer end defined by a wall 1!, which end is
adapted to be closed by a second member 12 hav-
ing a margin 13 receivable within and adjacent
to the wall Il in substantially sliding relation,
the member 12 having an inner surface 23 adapt-
ed to seat upon a flange, abutment, or other seat-
ing surface 14 formed interiorly within the mem-
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bver 10. The member 18, in the embodiment
shown in Figures 1-3, is provided with a plurality
of substantially semi-cylindrical recesses or sCTew
seats 15 formed in the wall ii and having paral-
lel, helically disposed threads 16 formed on thelr
side walls. Each recess |5 may terminate af its
bottom substaniially adjacent the seating surface
or abutment 14, as indicated at {%.

The member 12 has a corresponding series of
semi-cyvlindrical seats 28 formed in its margin
i3, each being disposed opposite to and coaxial
with a corresponding seat {8 in the ouber mem-
ber {5. Each seat 25 has a substantially smooth,
semi-cylindrical side wall 21 and a transverse
pottom wall 22 which, preferably, is normal to the
axis of the seat and is spaced outwardly from
the bottom of the threaded seat i5, when the
parts are assembled as indicated in Figure 1. In
other words, the smooth-walled seat is shallower
than the threaded-walled seat. The radiug of
the smooth~walled seat 28 is slightly larger than
the dizmeter of the threaded-walled seat {5, when
the threads thereof are considered. Preferably,
the radius of recess 28 is substantially equal to
the radius of the bottom of the groove 1§’ between
the thread I8, although it may be slightly larger.

A screw 25 having an external thread 26 is
adapted to be threaded info the substantially cy-
lindrical recess formed by the two semi-cylindri-
cal seats 15 and 3. The thread 2§ is comple~
mental to the thread {6 on the side wall of the
threaded recess {5 and is held in engagement
therewith by the smooth side wall 24 of the re-
cess 28 which is disposed in embracing relation
to and in engagement with the tips of the threads
23. Of course, there is no threaded engagement
between the screw and the smooth-walled recess
29,

Preferably, the screw 25 has a non-circular
interior kore or socket 27, which may be hexago-
nal in cross-section, to receive a hex bar wrench,
as ig well understood in connection with set-
screws of similar type. Radial openings 28 may
be provided for the reception of a locking pin
or wire.

As the screw is inserted by rotation, it ad-
vances toward the bottom of the recess until its
end face 25 enzages the bottem 22 of the smooth-
walled recess 20, Further rotation of the screw
causes the same to follow the thread 18, but the
abutment of its inner end with the surface 22
forces the serew to urge the member 12 inward-
Iy relative to the member I8 and seats the inner
surface 23 of the member {2 firmly upon the
fAange, lug or abutment 14 associated with the
member 18, This action resulis from ths fact
that the screw is in threaded engagement with
the member {8, but not with the member {2. Its
engagement with the latter member has a dual
function, in that it has a sliding fit with the side
wall 2¢, permitting relative rotation with respect
thereto, and is in abutting relation to the bottom
wall 22, bearing directly against the same in an
endwise manner and transmitting fores thereto.

t will be seen that, as the screw is tightened,
the lines of force exitend from the threads {5
and 26 through the screw, under compression,
somewhat diagonally to the abutment between
the end 29 of the screw and the surface 22 of
the smoeoth-walled recess. Hence, the screw is
under compression, instead of being under ten-
sion, as is the case with conventional screws, bolts
and the like.

If a hermetic or substantially leakproof seal is
desired between the members §9 and 12, an ap-
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propriately shaped gasket 30 may be interposed
between the surface 23 of the member (2 and the
flange or abutment 14 of the member 19, as in-
dicated diagrammatically in Figure 3.

In the modification shown in Figures 4, 5 and
6, the exterior member 38f is provided with a
semi-cylindrical recess 32 having a smooth side
wall 23 and the other member 34 has a semi-
cylindrical, coaxial recess 35 provided with screw
threads 35 on its side wall, adapted to he engaged
by the threads 28 formed on the screw 25, which
inay be the same as the one previously described.
The member 31 carries an inwardly projecting
fiange 31 having a surface 38 substantially nor-
mal to the axis of the cylindrical recess 32 and
adjacent the bottom thereof. The flange has an
undersurface 39 which, in this case, is engaged
by a seating surface 40 formed on a flange &1
carried by the member 38 and lying substantially
at the bottom end 42 of the threaded recess 3%.

With an arrangement of this kind, the parts
may be assembled as indicated in Figure h, with
the outer part 8! slipped over and seated upon
ihe inner part 34, or with the inner member 33
inserted within the outer member 31. The screw
25, held in engagement with the threads 36 by
the smooth wall 33 of the recess 32 engages the
bottom surface 38 thereof and forces the flange
37 against the seating surface of the flange &1,
pringing the abutment surfaces 39 and 48 tightly
into engagement.

In the arrangement shown in Figure 7 the con-
struction is the same as in Pigure 4, except that
the screw 45, provided with the external thread
4%, is tubular and has a non-circular central bore
47 extending entirely through the screw and open
at both ends, as at 48 and 48. This type of screw
has numerous advantages. It may be placed in
the recess or socket with either end first and &
wrench applied to the bore from the outer end.
Screws of this type may be manufactured with
extreme accuracy at high production rates in a
continuous process, in extremely long lengths,
from which individual screws may be severed in

5 any desired manner, as explained below. Finally,

as shown in Figures 8-13, the tubular screw co-
operates with, and makes possible the use of, an
entirely new and greatly improved screw-locking
system, in the combination of the present inven-
tion.

In accordance with this system, there is pro-
vided a metallic, cylindrical, drawn cup 39 having
substantially one-half of its bottom §i and an
adjacent, semi-cylindrical portion of its side wall
52 cut away as indicated at §3. The cup so
formed may have an outside diameter substan-
tially equal to the smallest diameter of the non-
circular bore 47’ of the screw, which bore, in the
form shown in Figures 8 and 9 may be substan-
tially triangular or, as in Figure 7, substantially
hexagonal. The cup may be inserted info the
bore, with the cut-out notch receiving the flange
{3 as indicated in Figure 9. The cylindrical side
wall of the cup may then be expanded by the use
of a suitabkle tool, to conform to the interior bore
47’ of the screw, whereby the screw and the cup
cannot rotate relative to each other and the cup
is firmly held in place by frictional engagement
with the surface of the bore. The expanded con-
dition of the cup is indicated in dotted lines in
Figures 8 and 9.

The edge 53’ of the cut-out 53 engages the cor-
responding edge {3 of the flange in the member
12 and effectively prevents rotation of the cup
and of the screw, thereby constituting a lock for
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the assembly. A tube having a stepped end may
be substituted for the cup if desired. The cup
is, however, stiffer and cheaper.

A punch of the type shown in Figures 12 and
13 may be employed to expand the cup. This
member has a leading end 54 which is circular
in cross-section and of a diameter equal to the
inside diameter of the cup 59. The body 55 of
the punch, connected to the leading end 54 by
sloping shoulders 56, is of a cross-section similar
to the inside of the bore 41’, but reduced in size
by an amount corresponding to the thickness of
the side wall of the cup. As the punch is driven
inwardly, the leading end serves as a guide, and
the body forces the side wall of the cup outwardly
into extremely tight engagement with the inner
surface of the bore 47. The body 55 of the
punch may have an enlarged, outer portion 57
of a shape and size conforming nicely with the
bore 47’ in the screw, to serve as a guide to aline
the expansion operation accurately within the
non-cireular bore, as the same is driven home.
A tapered section 58, between the body 55 and
the enlarged portion 57 may have a swaging effect,
on the cuter end of the side wall of the cup.

Figure 14 shows, diagrammatically, a suitable
continuous method of making the tubular, open-
cnded screws shown in Figures 7 and 9. A tube,
such as a drawn seamless tube 60 having a tri-
angular, hexagonal or other non-circular interior,
is deliveresd from feed rollers 6! to a conventional
tube straightening station 62 and from this sta-
tion to and through an apparatus 63 for forming
rough continuous threads on the periphery of the
tubz, From this point, the threaded tube may be
drawn through a cleaning station 84, a high fre-
quency heating station 65 and a quenching sta-
tion 63, by means associated with a drawing sta-
tion §1. Then the tube may be subjected to an
accurate thread-grinding operation at station 68,
from which it passes to a chamfering station 69

.where the rough, sharp ends of the threads are
eliminated, then to a cut-off machine 70, where
serew sections of any desired length may be sev-
ered from the continuous tube. Pinally, the indi-
vidual screws may pass through an automatic
inspezcting station 7i.

Figures 15-17 illustrate one method of forming
in one of the members to be joined, the semi-
cylindrical, threaded seats 25 for the reception of
the screws. The piece 18 is initially formed with
a relatively thick end (i, extending radially in-
wardly a suitable distance as indicated at 75. The
picce may be drilled with a standard drill press,
as indicated at T8, and, by the use of well-known
multiple drilling heads and jigs, a plurality of
similar holes may be drilled simultaneously.

As indicated in Figure 16, the holes so formed
may be tapped to provide the threads 26, by suit-
abie equipment. Then, the material enclosed
within the dotted lines 77, 78 in Figure 16 may be
removed by turning or milling, to produce the
structure shown in Figure 17, which is substan-
tially identical to that shown in Figure 1 and at
the left of Figure 3.

The smooth-walled semi-cylindrical seats 20 in
the piece 12 may be produced by first forming the
piece 12 of enlarged size, as indicated at 19, to
provide sufficient material for drilling the holes
80. The excess material may then be removed
substantially on the dotted line 81, in Figure 18,
to produce the structure shown in Figure 19, the
bottom wall 22 of the recess 20 being squared up
by any suitable means, such as a milling cutter
or square-ended counterbore.
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Figures 20 and 21 indicate diagrammatically
a preferred method of forming the semi-cylin-
drical seats. In this case, the member 10 is in-
itially formed in substantially its finished condi-
tion, except that the seats or recesses have not
been provided. A serrated milling tool 85 having
two or more sets of teeth 86, 87 spaced apart a
distance equivalent to and shaped in accordance
with the contour of the threads 16, is mounted
for rotation about its own axis and for revolution
along a circular path, indicated at 88 in Figure
20. This may be accomplished by mounting the
milling tool 85 eccentrically upon a circular sup-
port 89 which rotates in a head 98. Any appro-
priate means may be provided to positively rotate
the ool about its axis, as the eccentric support
revolves slowly, to feed the tool into the face of
the work, thereby to cut a semi-circular recess
therein. As the tool cuts this recess in the work,
it is advanced axially, to impart the desired pitch
to the threads formed by the teeth 88, 81 on the
side wall of the recess.

In making the smooth-walled recesses 20, sub-
stantially the identical procedure may be fol-
lowed, except that a straight-cutting milling tool
is substituted for the thread cutting milling tool
previously described, in order to produce a semi-
cylindrical, smooth side wall for the recesses
and & bottom surface substantially normal
thereto.

The form of the invention shown in Figures
22-26 differs from the forms previously described,
primarily in that the securing screws are tapered,
and in that at least one of the seats is corre-
spondingly tapered, on a frusto-conical surface.
Constructions of these types are desirable, as
pointed out above, where the parts are subject
to torsional forces and strains along their joint
surfaces, as, for instance, where a gear or wheel
must be secured to a hub or shaft without angu-
lar play. Moreover, in constructions made of
parts moulded in plastics or metal powders, it is
often advantageous to use a construction of this
type which automatically provides mould draft at
the recesses.

Referring to Figure 22, a member 95 is pro-
vided with a threaded, semi-conical recess 96
having screw threads 97 in its side wall. The
other member 88 has a similarly shaped frusto-
conical smooth-walled recess 89, the members
being interconnected by a transverse bottom sur-
face 100, as previously described. A tapered
screw [0, which may be tubular and open at both
ends, or closed at its bottom end as previously
described, is received in the composite recess
formed by the two semi-conical seats. In this
instance, the screw need not abut the bottom
wall 102 of the smooth-walled recess, since it
exerts an axial component of force against the
smooth side wall of the recess 99 and imparts
axial thrust through that wall to the correspond-
ilng member, against a suitable abutment surface

04.

In the form of the invention shown in Figure
25, the member 05 is provided with a semi-
conical recess 105 provided with a thread 107 on
its side wall, while the other member 108 has
formed therein a steeply pitched recess 109,
which is a section of a truncated cone and is
provided with a smooth side wall 119. A frusto-
conical screw f1{, which may be similar to the
screw 101 previously described, engages the
thread 187 in the semi-conical seat 18§ and bears
firmly against the smooth side wall 110 formed
in the recess 109 on the member 108, thereby
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imparting axial thrust to the member against
an abutment surface {12, as the screw is tight-
ened,

This construction is of particular utility where
the smooth side walled recess (88 is moulded in
the associated part 188, and the thread 10T is
milled or otherwise cut in a previeusly moulded
semi-conical recess, since in many cases it is un-
commercial to mould threads in plastic or pow-
dered metal parts.

In view of the foregoing, it will be clear that
the invention is not limited to the use of cylindri-
cal screws or semi-cylindrical threaded and
smooth-walled recesses, but covers various other
shapes.

Tt must be understood that the invention is not
limited to the details of construction described
above and shown in the accompanying drawings
or to the use of particular materials, as the gen-
eral principles of the invention may be employed
in other specific relations and with practically
any materials. The invention is useful in con-
nection with parts or members made of plastics,
wood, compressed fibrous materials, and any
other substances capable of being moulded, cast,
machined, or otherwise shaped. More particu-
larly, the screw elements need not be formed of
metal, since other materials, such as glass and
various plastics have greater strength, under
compression, as distinguished from tension, than
steel and other metals. Hence, the invention
contemplates the use of glass or other plastic
serews which can be moulded roughly to approxi-
mately their final shape and then ground ac-
curately to the exact finished confermation. The
use of securing elements such as screws which,
when in their operative position, are under com-
pression instead of tension, opens up greaf possi-
bilities for re-design of machinery and mechani-
cal elements generally, as well as the use of mate-
rials heretofore thought unsuitable.

All changes and modifications coming within
the scope of the appended claims and their equiv-
alents are intended to be included within the
invention.

T claim:

1. A joint construction between two members
comprising a recess formed in both of the mem-
bers and having at least a portion of its com-
posite side wall screw-threaded, 2 stepped bot-
tom in the recess, a tubular, open-ended screw
having an axial bore disposed in the recess and
2 locking member non-rotatably mounted in said
bore and engaging the step in the bottom of the
recess to prevent rotation of the screw relative to
the recess.

2. A joint construction between two members
comprising a recess formed in both of the mem-
bers and having at least a portion of its com-
posite side wall screw-threaded, a stepped bot-
tom in the recess, a tubular, open-ended screw
having a non-circular, axial bore in the recess
and a locking member non-rotatably mounted in
said bore and engaging the step in the bottom of
the recess to prevent rotation of the screw rela-
tive to the recess.

3. A joint between two members comprising a
substantially cylindrical recess formed in part in
one member and in part in the other, one recess
part having a threaded side wall and the other
having a substantially smooth side wall and bot-
tom defined by a transverse edge, a tubular, open-
ended screw having a non-circular bore in said
recess bearing against said bottom, and a locking
element non-rotatably engaging the bore in the
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10
serew and the transverse edge of said bottont,
thereby preventing rotation of the screw relative
to the walls of the recess.

4. A joint between two members comprising a
substantially cylindrical recess formed in part in
one member and in part in the other, one recess
part having a threaded side wall and the other
having g substantially smooth side wall and bot-
tom defined by a transverse edge, a tubular, open-
ended screw having a non-circular bore in said
recess bearing against said bottom, and a locking
element comprising a cup member having a bot-
tom shaped to engage the transverse edge of the
reeess bottom and a side wall non-rotatably en-
gaging the non-circular bore in the screw, there-
by preventing rotation of the screw relative to the
walls of the recess.

5. A joint between two members comprising a
substantially cylindrical recess formed in part in
one member and in part in the other, one recess
part having a threaded side wall and the other
having a substantially smooth side wall and bot-
tom defined by a transverse edge, s tubular, open-
ended screw having a non-circular bore in said
recesses bearing against said bottom, and a lock-
ing element comprising a stepped member hav-
ing a cut-out bottom providing a transverse edge
engaging the edge of the recess bottom and a. side
wall expanded into firm engagement with and
conforming in shape to the non-circular bore in
the serew, thereby preventing rotation of the
screw relative to the walls of the recess.

6. A joint for two members, one of which is
seated upon the other, comprising mutually fac-
ing surfaces on the members, a plurality of
spaced, parallel, arcuate, threaded recesses in
said surface of the underlying member, a plural-
ity of spaced, parallel, arcuate, smooth walled re-
cesses in the overlying member, each disposed op-
posite to and facing one of said threaded recesses
and having g transverse bottom, and a screw op-
eratively disposed in each threaded recess, having
a portion of its side wall in engagement with the
adjacent non-threaded recess and a portion of its
end face in engagement with the transverse hot-
tom thereof and transmitting force from the
threaded recess to said bottom to seat the one
member upon the other.

7. A joint for two members one of which is
seated upon the other comprising adjacent sub-
stantially parallel mutually facing surfaces on
the members, a. plurality of threaded recesses
having parallel axes formed in said surface of the
underlying member, a plurality of wall sections
formed in the other member spaced from and
facing the threaded recesses and each terminat-
ing in a transverse bottom, and a plurality of
screws, each having an arcaute, longitudinally
extending portion of its threaded side wall in
engagement ‘with one of said recesses, and a di-
ametrically opposite longitudinally extending
portion of its side wall in engagement with said
wall section of the overlying member, said screws
each having a portion of its inner end face in end-
wise contact with said transverse bottom and
transmitting endwise pressure thereto to seat the
one member upon the other.

8. A joint construction for securing two mem-
bers together, comprising an integral underlying
part on one member and an integral overlying
part on the other, seated on the first part, the
first member having a plurality of threaded re-
cesses, each projecting transversely with respect
to the underlying part, the second member hav-
ing a plurality of non-threaded recesses, each
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having its sidé wall parallel to and facing one of
the threaded recesses and having a closed bot-
tom, and a screw in each pair of recesses, hav-
ing one longitudinal section only of its side wall
in threaded engagement with the threaded re-
cess and a diametrically opposite longitudinal
section cnly of its side wall in abutting engage-
ment with the non-threaded recess and a portion
of its inner end face, contiguous with the last
mentioned side wall section overlying said bottom
and in engagement therewith, the body of the
screws being wholly in compression and trans-
mitting force from the threaded recesses to the
bottoms of the non-threaded recesses and clamp-
ing the overlying part upon the underlying part.

9. A joint construction for securing one mem-
ber upon another, comprising an underlying part
on one member upon which an overlying part of
the second member is seated, the first member
having a plurality of threaded, arcuate, recessed
surfaces projecting in parallel relation trans-
versely with respect to said underlying part, the
second member having a non-threaded surface
facing each threaded recessed surface, terminat-
ing at its inner end in a transverse surface, and a
plurality of headless screws, each having one
arcuate, longitudinal section only of its side wall
in engagement with one of the threaded recessed
surfaces and a diametrically opposite longitudi~
nal section only of its side wall in engagement
with said non-threaded surface and a portion of
its end face adjacent the last mentioned side wall
section in engagement with said transverse sur~
face, the body of each of said screws being whol-
ly in compression and transmitting pressure from
the threaded recessed surface to the transverse
surface of the other member, to clamp the over-
lying part upen the underlying part.

10. In a joint construction for securing two
members together, substantially parallel over-
lapping parts on the members providing cooperat-
ing seating surfaces with one part seated upon
the other, jointing surfaces extending outwardly
beyond the overlapping parts and seating sur-
faces, a plurality of threaded recesses formed in
the jointing surface of the member carrying the
underlying seating surface, a plurality of smooth

walled recesses, facing the threaded recesses, as-

sociated with the jointing surface of the member
carrying the overlapping seating surface and a
plurality of screws, each held in engagement with
the side wall of cne of the threaded recesses by
the smooth walled recess, each screw being in end-
wise abutting relation to the overlapping seating
surface part and transmitting endwise pressure
thereto, to clamp the overlapping part upon the
underlying part.

11. The combination with a member having a
substantially horizontal seating surface and a
transversely arranged jointing surface extending
outwardly therefrom having a plurality of thread-
ed recesses therein, of another member having a
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part seated on said seating surface, inwardly of
the outer end of the jointing surface, and an out-
wardly extending surface facing the jointing sur-
face of the first member, and a plurality of screws
substantially completely confined between the
outwardly extending surfaces, each being in
threaded engagement with one of the threaded
recesses and in endwise engagement with the part
of the second member seated on the seating sur-
face of the first member. -

12. In a screw system for joining adjacent parts,
a plurality of pairs of coaxial and complementary
semicircular recesses in the respective parts dis-
posed on parallel axXes, one recess of each pair be-
ing threaded on its periphery and the other being
smooth walled and having a bottom normal to
its side wall, said parts having cooperating seating
surfaces below said bottoms, and a plurality of
parallel screws, each lying wholly within one pair
of complementary recesses, exerting axial pressure
between the threads in the threaded recess and
the bottom of the other, to urge said seating sur-
faces together, gaid screws being in compression,

13. In a screw system for joining adjacent
parts, g plurality of substantially parallel headiess
screws lying wholly within the thickness of the
parts, said parts having a plurality of pairs of
complementary recesses formed therein, each pair
enclosing one screw throughout its length, and
transverse seating surfaces at the inner ends of
the recesses, one recess of each pair being grooved
to take the threads of the screw and the other
being smooth to support the body of the screw
and having an abutment against which the re-

35 action of the threads may be impressed to develop
seating pressure between said seating surfaces.
WARREN NOBLE.
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