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1
“LEAD SCREW

CROSS-REFERENCE TO RELATED - .
APPLICATIONS .
This application is a' continuation-in-part of my
copending application Ser. No. 97,086, for “Set Up
Jack,” filed on or about Dec. 11, 1970, (Docket No.
A-8), which in turn is a continuation-in-part of my ap-
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plication Ser. No. 77,980, filed Oct. 5, 1970 for *- 10

Machine Tools.” :

GENERAL SUMMARY OF THE INVENTION

In general, the lead screw of the present invention for
use in-a variety of tools comprises a threaded stud hav-
ing a plurality of cut down sections extending along its
lenigth at spaced apart intervals around the periphery
and threaded sections in between the cut down sec-
tions. The trailing edge of each threaded section is
deformed so as to provide a stop.

In use, the lead.screw is employed with a connector
member comprising a mating through passage of a tool
member, such as for example, a coupling as shown in
FIGS. 4 or 5, or in the tool.assemblies of FIGS. 7 and 8,
or such a passage formed directly in a securing or hold-
ing clamp member or other machine or hand tool.

As employed, the screw member is slid to a predeter-
mined position with the through passage and turned
therein to achieve mating of the threads. As the screw
member is rotated therein the deformed section at the
trailing edge of each threaded section assures that the
lead screw cannot be turned past a locked position.

The lead screw. can be used in any of a variety of
devices where rapid adjustment and easy but sure
securing is required such as for example C-clamps,
parallel clamps, quick adjust vises, as a riser post in set
up. jacks as disclosed in one of the parents of the
present application, the stud member of set up tools as
disclosed in application Ser. No. 77980 (also a parent
of this application), and other clamping, machine and
hand tool; and holding members.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a side elevation of one embodiment of the
* lead screw.of the present invention. )

FIG. 2 is a top view of the lead screw of FIG. 1 on an-

enlarged scale and turned about 90° from the view of
FIG. 1.

FIG. 3 is a fragmentary side elevation of the lead
screw of FIG. 1 looking at a threaded portion.

FIG. 4 is a top view of one embodiment of a coupling
for use with the lead screw embodiment of FIG. 1.

FIG. 5 is a side elevation of the coupling of FIG. 4.

FIG. 6 is a side elevation, partly cut away, of a C-
clamp employing the lead screw of the present inven-
tion and coupling of FIGS. 4 and §.

FIG.7 is a side elevation, partly in section, of a quick
adjust vise employing the lead screw of the present in-
vention and . another embodiment of ‘a coupling
member.

FIG. 8 is a sectional view of parallel clamp employing
the lead screw of the present invention.

DESCRIPTION OF PREFERRED EMBODIMENTS

A preferred embodiment of the lead screw 10 of the
present invention -has two diametrically opposed. cut
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2:

down sections 12a-12b extending along its.length.
These sections generally are cut down to the body of
the screw 10, The remaining sections of screw 10.con-
sist of threads 14a-14b. The trailing edge 16a-16b. of
each section of threads 14a~14b is flattened or other- .
wise deformed so as to provide a barrier or stop such
that the screw 10 cannot be turned in a mating passage
freely more than about 90° during a locking or securing
operation.

As shown in the various Figures, the trailing edges

16a-16b of the threads 14q-14b can simply be flat-
tened down on themselves, see particularly FIG. 3. Al-
ternatively, the V-section between threads 14a-14b
can be filled in at this trailing edge to make the stop.
Other means for providing the stop, as readily can be
understood by one skilled in the art, can be employed.
It is only essential that this trailing edge, i.e., stop

‘16a-16b of the - corresponding threaded section

14a-14 be of a configuration such that when the mem- -
bers 16a-16b reach the threads 18a-18b of a passage
20'in a member employed in combination with the lead
screw 10 the screw cannot be turned any further.

Usually each stop 16a-16b is relatively thin and is at
the terminus of the trailing edge of the threaded por-
tions 14a-14b of screw 10. This assures that in a secur-
ing operation, the maximum of threaded engagement is
realized. However, if desired, the stops 16a—16b can be
extended over a longer distance of the threads 14a-14b
. Generally, at a maximum the stops 16a-16b extend up
to about 45° along the arc of the threads from each
trailing edge.

Usually, the cut down sections 12a-12b of screw 10
each cover an arc of about 90° to about 100° and each
threaded section 14a—14b covers an arc of about 80° to
about 90°, For ease in fabrication and use, the cut down
sections 12a-12b preferably define equal arcs and
threaded sections 14a-14b also are equal.

As shown, in the depicted embodiments, the screw
10 contains two diametrically opposed cut down sec-
tions 12a--12b and two threaded portions 14a-14b. It is
to be understood that the screw 10 can contain more
than two each of these sections, it is only essential that
the passage 20 corresponds in its configuration. In use,
I have found that the depicted embodiment is very
satisfactory and fabricated with a minimum of machin-
ing.

Further, when each set of the diametrically opposed
sections 12a-12b and 14a-14b are equal in the length
of the arcs, there is no need to be concerned with the
placement of the screw 10 in'a passage 20 as both sides
of each set are the same.

The two ends 22a-22b of lead screw 10 can be
formed into a variety of configurations. Either one or
both can have a knurled shoulder to facilitate move-
ment and rotation. When used as a riser post in set up
tools or a set up jack assembly of the parent applica-
tions, the lead screw 10 can have its end sections
224-22 finished in any of -the shapes as disclosed
therein. Other functional configurations for specific
tool and clamping units: can be used on the ends
22a-22 of the screw 10. See, for example, the set up
and jack tools of the parent application, the C-clamp of
FIG. 6, the right hand and left hand threaded end por-
tions on the quick adjust vise of FIG. 7 and parallel
clamps of FIG. 8, and the hand or other gripping por-
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tions at the end of the screw 10 in the tools of the
FIGURES. These illustrative tool embodiments will be
discussed in more detail hereinafter.

As indicated hereinbefore the lead screw 10 is em-
ployed in combination with at least one member having
a through passage 20. The passage 20 is generally cir-
cular in shape but elongated at two opposite positions
24a-24. Threads 182-18b fill the circular portion, the
elongated sections 24a-24b being non-threaded. The
passage 20 is of a size to permit the screw 10 to be free-
ly slid up and down therein when sections 24a-24b are
adjacent threads 14a-14b, but wherein threads
14a-14 mate with those, 18a-18b, in passage 20 when
the screw 10 is rotated within passage 20.

The passage 20 can be in a member which is any of a
variety of configurations. Conveniently, this member
can be a collar 26 having an internal bore, i.e., passage
20, of design as described hereinbefore and having
either a smooth external surface or threads 28 along
most of its length as shown in FIG. 5. Ordinarily, the
collar 26 has an enlarged shoulder 30 at its lower end
for ease in gripping. Preferably, this shoulder 30 is
knurled, as shown, but this is not critical or essential.

When the member with passage 20 is the collar 26 as
described directly hereinbefore, this in turn can be
used with clamp members, e.g., a C-clamp, parallel
clamps, strap clamps of set up tools or other units
which employ a lead screw. Certain assemblies employ-
ing this configuration will be described more fully
hereinafter.

Alternatively, if desired, in many assemblies the
passage 20 with its threads 184-18b and elongated sec-
tions 24a-24b can be formed directly in the unit in
which the present lead screw is employed. For exam-
ple, passage 20 can be formed directly in the base of a
C-clamp, or strap clamp of a set up tool assembly as
disclosed in parent application Ser. No. 77,980.

As shown in FIGS. 7 and 8, the collar 26 has a
smooth external surface but contains a groove 50 fitted
with a metal, rubber, plastic or other type material flex-
ible O-ring or other configuration frictional engaging
snap ring member 52 which also mates with a cor-
responding groove in the tool member in which the
lead screw 10 and coupling 26 is being used.

The diameter of the lead screw 10 will vary depend-
ing upon the nature and type of device or assembly in
which it is being used. The same can be said for its
length. For most operations, the screw 10 will range
from about one-half inch to about 2 inches in diameter;
in many operations I have found that when the screw
10 is fabricated from tool steel, it exhibits excellent
holding strength when employed in diameters of from
one-half inch to about 1 inch.

For most operations, tool steel or other high strength
ferrous based metals are used. However, in those as-
semblics where relatively high strength and low weight
are desired the screw 10 and its mating members can be
fabricated from magnesium or aluminum alloys or
other non-ferrous metals.

A demonstration of the operability of the present
lead screw 10 is depicted in the C-clamp 32 of FIG. 6.
In this clamp 32, a conventional C-arm member 34 has
its base 36 fitted with threads 38 to accommodate a
collar 26. Lead screw 10 has its upper end 40 formed
into a ball shaped support member 42 onto which is
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rotatably and swivably fastened a support pad 44. The
lower portion of screw 10 is fitted with a head 46 hav-
ing an elongated sliding rod-like grip 47 passing
therethrough as conventionally employed in such
clamps.

In operation, the pad 48 in the upper arm of the C-
member 34 and support pad 44 are positioned on op-
posite sides of an article or articles to be clamped
together, lead screw 10 being slid along within collar 26
a predetermined distance as required. Once in position,

- the lead screw 10 is turned to engage threaded sections
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14a-14b and 184-18b. As the screw 10 is rotated and
trailing edges 16a-16b come in contact with threads
18a-18, the screw stops and cannot rotate any further
such that the threaded sections 14a-14b of screw 10
are in line with the non-threaded portions 24a-24b of
the collar 26. Once the threads 14a~14b are locked in
place in collar 26 the collar 26 itself rotates in base 36
as threads 28 turn in threads 38. This permits the final
securing and tightening of the clamp.

To release the clamp, the screw 10 is rotated in a
reverse direction until the two sets of threads 14a-14b
and 18a-18b are disengaged. A big advantage of the
present screw 10 is that because of the deformed sec-
tions of threads 14a—14b at the trailing edges 16a—-16b,
the screw does not become re-engaged during this dis-
assembly. The screw 10 can then easily be slid down
along passage 20 of collar 26 for ready ease in position-
ing and securing material and articles of different sizes.

This is an advantage over conventional lead screws
with a continuous thread which must be screwed in and
out in a laborious and time consuming manner.

Alternatively, if desired the base 36 of the C-arm
.member 34 can be fitted with a through passage 20 of a
configuration to mate with a lead screw 10; i.e., this

. passage 20 can be of the same shape as the internal
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bore 20 of collar 26 described herein. Also, the base 36
can be designed to accommodate a collar 26 having a
smooth external surface and fitted with a groove 50
around its outer periphery near the end opposite
shoulder 30. This collar 26, which serves as a coupler
nut, accommodates a snap ring fastener §2, mating
with a groove in the base 36 of the C-clamp 32.

With this type of a coupler, the shoulder 30 of cou-
pler 26 is positioned to rest on the top edge of base 36
of the clamp 32; i.e., just the reverse as shown for the
collar depicted in FIG. 6. This collar thus serves as a
thrust bearing surface to assure that the clamp becomes
tightened. Also, the end of the screw 10 can be at-
tached to pad 44 by means of a left-handed threaded
portion which further aids in tightening the pad 44
against a work piece as the screw 10 is locked in posi-
tion during a securing operation.

The quick adjust vise 54 of FIG. 7 illustrates another
use of the lead screw of the present invention. The vise
54 comprises a conventional  -shaped base §6, one
upright arm of which is a stop 58, and the other upright
end arm 60 which serves as a support for the lead screw
10.

The arm 60 contains a through passage 62 having a
circumferential groove 64 near its outer wall 66. This
passage 62 accommodates a collar 26 having a groove
50 which accommodates a snap ring 5§2. The snap ring
52 fits into grooves 50 and 64 when collar 26 is posi-
tioned into passage 62. These are formed into the mem-
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bers such that they mate when shoulder 30 is adjacent
the inner wall 67 of arm 60. A lead screw 10 with right
hand threads and of a thread configuration as described
fully hereinbefore is fitted into the mating passage of
collar 26. The end of the lead screw 10 in the illustrated
embodiment which extends outside of arm 60 is in the
same general shape as described for that of the C-
clamp 32. It has a head 46 with an elongated sliding
rod-like arm 47 passing therethrough.

The other end of the lead screw 10 terminates in a
left-handed threaded portion 68 of smaller diameter.
This fits into a mating threaded blind passage 70 in the
movable jaw 72 which slides along a track in the
horizontal elongated bottom arm 74 of the base 56.

In use a work piece to be held in the vise is placed
between stop 58 and movable jaw 72. The movable jaw
72 is slid along the base to a predetermined position so
as to loosely hold the work piece. The lead screw 10 is
turned to the right to engage the threads 14a-14b with
the mating threads of the collar 26 thereby to secure
the lead screw and cause the collar 26 to rotate. Simul-
taneously, the left-handed threaded portion 68 forces
the jaw 72 firmly against the work piece. To disengage
the work piece from the vise, the lead screw 10 is
turned to the left to disengage threads 14a-14b from
the mating threads 18a-18b in the collar 26 which per-
mits the lead jaw 72 to be freely slid along base 56 as
the lead screw 10 is moved freely within collar 26.

The parallel clamp 72 depicted in FIG. 8 shows
another tool use for the lead screw of the present inven-
tion. The arm 78a is fitted with a blind passage 80 hav-
ing right hand threads which mate with those in the end
portion 82 of lead screw 10a. Arm 78a has a second
blind passage 84 near its back end having left hand
threads which mate with those in the end portion 86 of
asecond lead screw 10b.

The second arm 78b of clamp 72 is fitted with
passages 88a and 88b designed to accommodate a col-
lar 26 of the type described for the vise of FIG. 7.
Passage 88a has an indented shoulder 90q at its exit
with the outer face 92 of arm .78b. This shoulder 90a
mates with shoulder 30 of collar 26. Passage 88b near
the rear end of arm 785 has a similar shoulder 90b ex-
cept this is at the inner face 94 of arm 78b. The heads
96a-96 of the two lead screws 10a-10b are designed
to have knurled section 98 for hand gripping and flat
sections 100 for gripping with a wrench. Also the heads
96a-96 have a through passage 102 into which a pin
can be inserted, if desired, for tightening or loosening
the lead screws.

The gripping jaws of the clamp arms 784-78b can be
flat, or as shown can be grooved to hold round or ir-
regularly shaped stock. It is to be understood that these
jaws can also be in any of a variety of other designs.

As is readily apparent, the operation of the lead
screws is as disclosed hereinbefore. However, ready
ease of adjustment and the optimum in gripping action

is realized because of the right-handed threaded por--

tion 82 on the front screw 10a and left-handed
threaded portion 86 of the back screw 10b. This ena-
bles the two screws-to exert opposing forces as screws
102-10 are tightened and the clamping arms 78a-78b

are secured onto a work piece. In effect, the forward
screw 10a with the right hand threaded portion 82 is
pulling the jaws of the arms 78a4-78b together as the
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lead screw 10a is rotated to the right causing the lead
screw 10a to become locked with collar 26 allowing
thread 82 to tighten the clamp.

The rear screw 10b, meanwhile because of the left-
handed threaded portion 86, as the lead screw 105 is
turned to the right to a locking position, serves to push
the arms 78a-78b apart thereby providing an extra
securing action not realized with parallel clamps em-

~ ploying conventional lead screws.
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I claim:

1. In a lead screw for tools which comprises a
threaded stud having a plurality of cut down sections
extending along its length at spaced apart intervals
around its periphery and threaded sections in between
said cut down sections, the improvement which com-
prises the trailing edge of each threaded section being
deformed so as to provide a stop.

2. The improved lead screw as defined in Claim 1
and having in combination therewith a connector, said
connector having a mating through passage, said
through passage providing for ready sliding of said
screw therein and having threaded sections mating with
those of said lead screw. ‘

3. The improved lead screw as defined in claim 1
which has two diametrically opposed cut down sections
and .two threaded sections in between said cut down
sections and wherein the improvement comprises the
trailing edge of each section of said threads being flat-
tened at its trailing edge so as to provide a stop.

4. The improved lead screw as defined in claim 3
wherein each of said cut down sections extend for an
arc of from about 90° to about 100° and each of said
threaded sections extends for an arc of from about 80°
to about 90° around the periphery of said lead screw.

§. The improved lead screw as defined in claim 3 and
having in combination therewith a connector, said con-
nector defining a through passage, said through passage
being generally circular in shape but elongated at two
opposite positions, said threaded sections having
threads mating with those of said lead screw, the elon-
gated sections being non-threaded, said passage being
of a size to permit the lead screw to be freely slid up
and down therein when the threaded sections of said
lead screw are adjacent said non-threaded sections of
said passage but wherein the threads of said lead screw
and said passage mate when said screw is rotated within
said passage.

6. The improved lead screw and connector as
defined in claim § wherein said connector is a collar,
the external surface of which mates with a passage in a
tool member.

7. The improved lead screw and connector as
defined in claim § wherein the connector is a through
passage .in a tool member employed with said lead
screw.

8. The improved lead screw and connector as
defined in claim 6 wherein the collar has external
threads, said threads mating with threads in a passage
of a tool member. N

9. The improved lead screw and connector as
defined in claim 6 wherein the collar has a smooth ex-
ternal surface.

10. The improved lead screw as defined in claim 1
and having a second threaded portion on one end, said
second threaded portion being of opposite handed
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threads than that of the stop containing threaded sec-
tion in between said cut down sections of the stud.
* * * * *
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