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11 Claims. 

This invention relates to fastening means and 
to a means which has a broad ?eld of applica 
tion, both in releasable and permanently fasten 
ing pieces or articles together. 

It is an object of my invention to provide an 
improved fastening means for fastening two or 
more articles or parts together. 
Another object is to provide an improved 

fastening means which will ?rmly hold articles 
,fastened thereby. 

Another object is to provide an improved 
fastening device which will be easily attached or 
detached. . 

Another object is to provide an improved 
fastening means by which articles may be per 
manently and securely fastened- together. 
Another object is to provide an improved 

fastening means which will occupy relatively 
little space. 

20 Another object is to provide an improved 
fastening means which may be easily and 
economically produced. 
Another object is to provide an improved 

fastening means which will hold objects or 
25 articles of different sizes. 

Another object is to provide an improved 
fastening means by which objects or articles may 
be readily interchanged. 
Another object is to provide an improved fas 

tening means which will de?nitely locate articles 
in a desired position. ' 

Another object is to provide an improved fas-' 
tening means which will be strong and will 
distribute forces over substantial areas. 
Another object is to provide an improved fas 

tening means which will hold substantial areas 
in close contact. 
Another object. is to provide an improved fas 

tening means which will readily transmit heat. 
Another object is to provide an improved fas 

tening means which will tightly seal together two 
or more objects. ' 

Another object is to provide an improved fas 
tening means which will preclude loosening by 
expansion or contraction. 
Another object is to provide an improved fas 

tening means by which objects may be assembled 
or disassembled without the use of tools. ‘ 
Other objects will'hereinafter appear. 
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The invention will be better understood from‘ 
the description of several practical embodiments 
thereof, illustrated in the accompanying draw 
ings, in which; " 

‘l ‘ Figure l is a fragmentary axial sectional view 

(01. 287-130) 
of two round portions of objects, secured together 
by a means embodying my invention; 

Figure 2 is a plan view of the lower piece, taken 
on the line 11-11 of Figure 1; 
Figure 3 is a fragmentary cross-sectional view 

taken on the line III-III of Figure 2 to an en 
larged scale, and showing the pieces or objects 
in position at the start of the operation of con 
necting them together; 
Figure 4 is a view similar to Figure 3 showing 

the parts in the position they occupy at the com 
pletion of-the connecting operation; 
Figure 5 is a view similar to Figure 4, but show 

ing a modi?ed form of connection; 
Figure 6 is a similar view, showing another 

modi?cation of form for the connection; , 
Figure 7 is a third view similar to Figure 4, 

and showing a third modi?edtype of formation; 
Figure 8 is a fragmentary central sectional view 

of two shafts or pipes having ?anged ends con 
nected by means embodying the invention; 
Figure 9 is a central sectional view of a piston 

for an internal combustion motor having a head 
applied according to the invention; . 
Figure 10 is a sectional view of a part such as 

a machine tool spindle embodying my invention, 
and showing a form of locking means; 
Figure 11 is a fragmentary plan view of the 

parts shown in Figure 10; 
Figure 12 is a central longitudinal sectional 

view of the end of a machine tool spindle and 
chuck including the invention; and 
Figure 13 is an end elevation of parts shown in 

Figure 12. 
In Figure 1 is shown an upper cylindrical piece 

I and alower cylindrical piece 2, the upper piece 
having a central hole 3 therethrough, and the 
lower piece a central recess 4 in‘alinement there 
with. While the hole and recess are not essential, 
I find that it is unnecessary, generally, to carry 
the fastening means to the exact center of the 
articles, and that the central portions of their 
surfaces can more conveniently be left toclear 
each other, than be provided with fastening 
means throughout. , - _ 

The fastening means itself is provided by form 
ing the‘surfaces of the‘ parts I and 2 in such 
manner that they may‘ be interlocked by a slight 
relative rotation. 
Thus, the substantially plane surfaces of these 

parts are provided with two conjugate series-of 
lands or grooves extending from the central re 
cesses to the periphery of the parts. 
These lands or grooves, in their simplest form, 

are better illustrated in the larger scale draw 
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2 
ings of Figures 3 and 4, and are de?ned by two 
continuous surfaces inclined in the same direc 
tion but at different inclinations so as to pro 
duce lands, as shown in the plan view in Figure 2, 
in general of spiral contour. 
Two surfaces which form the lands may well 

be de?ned as those made by inclined lines in 
tersecting an axis A through the center of the 
two pieces I and 2 and normal to their contact 
ing surfaces, at the same side (above, with the 
parts as shown in Figure 1), but different dis 
tances from such contacting surfaces, these in 
clined lines being rotated about the axis at a 
constant rate andsimultaneously retreating from 
the aXis at a constant rate, or simultaneously 
moving along the axis at a constant rate.» 
The surfaces de?ned by the motions above in 

dicated will be hereinafter referred to as “conico- . 
spiral,” and this term also may be used to include 
modi?ed forms, where the inclined surfaces are 
joined by ?at surfaces, curved ?lets, or the like. 

In a sense, these surfaces may be said to de 
?ne lands which might be called spiral threads, 
differentiating from the conventional thread, 
which is helical. 
The spiral on one of the blocks will of necessity 

be a right hand spiral, and that on the other, a 
left hand spiral. 

It will be noted that due to the inclination of 
both surfaces of the land or thread, the apex 
or crest C overhangs to a slight extent the base 
or root R thereof, and that while on the lower 
piece 2 crests are inwardly directed, pointing 
toward the axis of the piece, on the, upper piece 
I these crests are outwardly directed. This for 
mation of land whereby the crest overhangs the 
root is hereinafter referred to as undercut. It 
will be understood that the use of the word “un-. 
dercut” applies to the shape of the'su‘rface, ir 
respective of the manner in which it is formed. 
This surface may conveniently be formed by cut 
ting, and may also be formed by other processes, 
such as molding, grinding, and the like, and the 
word “undercut” where it appears hereinafter is 
therefore not limited to a surface formed by a 
cutting process. When the two parts are placed 
in such a position as shown in Figure 3, the two 
threads do not accurately aline themselves, but 
there are spaces S between either their longer 
sides or their shorter sides. ‘ 

However, upon a slight relative rotation of 
parts, generally a quarter of a revolution or less, 
the shorter faces are brought into contact, and, 
due to their inclination, the pressure between 
them resolves itself into a component axially and 
one circumferentially, the former-of which draws 
the parts together by a kind of wedging action 
until the threads are ?rmly interlocked as shown 
in Figure 4. In this position they ‘form, an ex~ 
tremely tight‘ connection between the parts, any 
pressure being distributed all the way from the 
central holes 3 and 4 to the periphery of. the 
parts. Thus these parts are very positively held 
together. Not only are they drawn together 
tightly in an axial direction, but they are brought 
into very accurate concentric relation, inregard 
to the axis A about > which the threads‘ are 

formed. ' _ I 

This feature is very useful in accurately posi 
tioning chucks, tools, jigs, and other. devices, 
they being much more accurately, located than 
has been possible with tapered shanks and other 
devices now in use. - . . 

While the inclination and proportion of the, 
lands may be very considerably varied, I ?nd an 

2,206,223 
inclination for the steeper faces, as indicated by 
the angle A in Figure 4, of about 25° to be very 
satisfactory, while a ratio of the height H of the 
lands to their pitch L of one to two is .quite_ 
satisfactory. In practice, onvarticles of a few 
inches in diameter, threads 1,8 of an inch in 
pitch (L) from crest to crest and 1,66 of an inch 
in height (H) have proven very good in all re 
spects. ~ 

With the proportions above given, it ‘will be 
apparent that the longer side of theland is com 
posed of elements disposed at approximately 68° 
to the axis. _ 
In Figure 5 a modi?cation of the thread of 

Figures 1 to 4 is shown, in which the comers 
have been rounded. ' 
The rounded edges of the crests of this ?gure 

are a tri?e easier to out than the sharper ones 
of the previous ?gures, while it operates about 
the same in actual practice. 

In Figure 6, a thread having parallel sides 
both at an inclination of about 25 is shown. This 
thread is somewhat stronger against axial pull 
than the threads of the preceding ?gures, but is 
more di?icult to engage and disengage. ' ' 

In Figure 7 is shown a thread which lies about 
intermediate that of the ?rst four ?gures and 
that of Figure 6, in that the inclination of the 

' longer sides is more like the ?rst described form, 
while plane ends are provided which strengthen 
the crests or narrower portions of the land. 
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Figure 8 shows the invention applied to two' 
flanges IM and I02 formed on the ends of shafts 
orlpipes I03 and I04 and by which they may be 
very readily connected together. 

If desired, recesses I05 may be formedbetween 
the ?anges for the reception of a gasket orother . 
packing material. 

Figure 9 shows a head 20! fixed to the top 202 
of a piston 203 by lands or threads as above 
described, which is particularly advantageous 
when it is desired to provide a head capable of 
resisting the combustion above it'on a piston 
of a material which has been chosen for other 
characteristics and which is not, particularly 
adapted toexposure to heat and the like. In 
this form, the interengaging lands serve the dual 
purpose of holding the head in place and of 
providing a large contacting surface for the 
transfer of heat from the head to the skirt of 
the piston, and, ?rrnly holds the head in place, 
even in view of the relatively great. expansion and 
contraction which takes place in the parts. 

Figures 10 and 11 show the end 30! of a ma 
chine tool spindle 302 which resembles very 
much one ofthe ?anges or parts‘above described, 
excepting that a dove-tailed shaped slot- is cut 
radially in :the face of the spindle, and in this 
slot is a 'slidable'piece 303 on the‘ front face ‘of 
which are cut continuations of the lands on the 
?ange 30L When a chuck or other tool has been 
secured to the spindle, and it is 'desired to lock 
it in any-‘given place, it is only necessary to 

> tighten the cap screw 304 threaded into-?ange 30I 
and' passing through the projecting lug .305, 
formed integrally with the lock 303, which. causes 
the portion of the lands upon the lock to bind 
upon those of‘the article being held,~and so re 
tain it ?rmlyin placeuntil the cap screw is're 
leased. I‘ . 

Figures l2-and 13 show a chuck including two 
applications of the invention. In the ?rst place, 
it is used to hold the chuck or collet 40! to the 
tool spindle 402, a key or other locking means as 
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2,206,229 
ing of these parts after secured and adjusted in 
position. Then, the jaws themselves consist 
merely of three sector-shaped pieces 404, 405, 
and 4116 held by lands similar to those previ 
ously described to the face of the chuck or collet 
body 4!“, and which may, by rotation, be 
loosened or tightened and moved radially in— 
Wardly and outwardly by these lands. Of course, 
such-jaws can be used only for relatively limited 
motion unless additional means are provided to 
hold them, but it will be apparent that they do 
away with a great many parts of the usual type 
of chuck for holding the jaws in place and for 
actuating the jaws and the like. 
While the lands are shown as cut into plane 

surfaces, it is only necessary that they be nearly 
so, and a slightly conical or spherical form may 
be used. In fact, the device can be more quickly 
centered if a slightly conical form is used. It 
will, of course, be apparent that with such forms, 
either part may be the convex one, and thevother 
may be the concave one. 
While I have described the illustrated em 

bodiments of my invention in some particularity, 
obviously many others will readily occur to those 
skilled in this art, and I do not, therefore, limit 
myself to the precise details shown and de 
scribed, but claim as my invention all embodi 
ments, variations, and modi?cations thereof 
coming within the scope of the appended claims. 

I claim: 
1. A joint comprising two pieces provided with 

conjugate surfaces, the surfaces being the loci of 
two lines inclined with respect to an axis about 
which the lines move, each line intersecting the 
axis at a ?xed angle, and both lines intersecting 
the axis to the same side of the surfaces, the 
lines rotating uniformly about the axis and uni 
formly moving in a radial direction away there 
from. 

2. A joint comprising two pieces provided with 
conjugate surfaces, the surfaces being the loci of 
two lines inclined with respect to an axis about 
which the lines move, each line intersecting the 
axis at a ?xed angle, and both lines intersecting 
the axis to the same side of the surfaces, the 
lines rotating uniformly about the axis and uni 
formly moving in a radial direction away there 
from, one of the lines forming with the axis an 
angle of approximately twenty-?ve degrees and 
the other of said lines forming with the axis a 
substantially greater angle. 

3. A joint comprising two articlesadapted to 
be joined together, each being provided with a 
spirally arranged land extending through a plu 
rality of convolutions, the lands being conjugate 
and overhanging one side by substantially one 
quarter of their pitch. 

4. A joint comprising two articles adapted to 
be joined together, each being provided with a 
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3 
substantially ?at spirally serrated surface, the 
serrations having the same lead and overhanging 
crests, and the serrations on one of said articles 
being oppositely disposed to those of the other 
whereby the serrations are conjugate to each 
other. : 

5. A joint comprising two articles provided with 
conjugate surfaces de?ned by conico-spiral sur 
faces extending through a plurality of convolu 
tions. 

6. A joint comprising two articles provided with 
conjugate surfaces de?ned by conico-spiral sur 
faces extending through a plurality of convolu 
tions, said conico-spiral surfaces having the 
same lead and being differently inclined to the 
axis of the spiral. 

7. A joint comprising two articles provided 
conjugate surfaces de?ned by conico-spiral 

surfaces extending through a plurality of con 
volutions, said conico-spiral surfaces having the 
same lead and both inclined in the same direc 
tion and at different angles to the axis of the 
spiral. - 

8. A joint comprising two articles to be joined 
together, a spirally arranged land on each article, 
each land extending throughout a plurality of 
convolutions, both lands being of the same lead 
and of opposite hand, the land on one article 
being undercut on the side toward the center of 
the convolutions, and the land on the other ar 
ticle being undercut on the side away from the 
center of the convolutions. 

9. A joint comprising two articles to be joined 
together, a spirally arranged land on each article, 
each land extending throughout a plurality of 
convolutions, both lands being of the same lead 
and of opposite hand, the land on one article 
having an inwardly directed crest, and the land 
on the other article having an outwardly directed 
crest. 

10. A joint comprising two articles adapted to 
be joined together, the articles being provided 
with conjugate surfaces de?ned by similarly in 
clined conico-spiral surfaces, and locking means 
preventing the rotation of the articles com 
prising a member movably carried by one of said 
articles and having a surface capable of selec 
tively being brought within said inclined conico 
spiral surfaces and movable out of alignment 
therewith. 

11. A joint comprising an article having a 
joining surface de?ned by two conico-spiral sur 
faces extending through a plurality of convolu 
tions, a plurality of parts each having a surface 
arranged to engage said ?rst mentioned joining 
surface, each of said last mentioned parts being 
conjugate to a portion of said ?rst mentioned 
surface throughout parts of each of several con 
volutions thereof. 

J. H. DEARBORN. 
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