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) 3,059,301
DIFFERENTIAL GEARING-ACTUATED WORK
HOLDER CLAMP
Henry Palazzolo, 1393 Fontaine Ave,,
Madison Heights, Mich.,
Filed Sept. 21, 1959, Ser. No. 841,320
6 Claims. (CL 269—218)

This invention relates generally to the work holder art
and more particularly to a novel and improved work
holder which incorporates a differential gearing arrange-
ment adapted to actuate a pair of work engaging jaws
toward and away from each other so as to clamp a work-
piece therebetween.

It is an important object of the present invention to
provide a work holder which may be used as a separate
unit or which may be used in sets or groups and operated
by suitable interconnecting driving means.

It is another object of the present invention to pro-
vide a work holder having a pair of jaws which are mov-
able by a differential gearing arrangement and wherein
the jaws are each provided with a floating work engag-
ing body.

It is still another object of the present invention to
provide a work holder which is compact and rugged in
construction, economical of manufacture and efficient in
use and operation.

Other objects, features and advantages of this inven-
tion will- be apparent from the following detailed de-
scription and appended claims, reference being had to
the accompanying drawing forming a part of the specifi-
cation wherein like reference numerals designate corre-
sponding paris of the severa] views.

In the drawings:

- FIG. 1 is a central, longitudinal, elevational, sectional
view of a work holder made in accordance with the prin-
ciples of the invention, taken along the line I—1 of FIG.
2 and looking in the direction of the arrows;

FIG. 2 is an elevational, cross-sectional view of the
structure illustrated in FIG. 1 taken along the line 2—2
thereof and looking in the direction of the arrows;

FIG. 3 is a bottom plan view of the structure illus-
trated in FIG. 1, taken along the line 3——3 thereof and
Jooking in the direction of the arrows;

FIG. 4 is an elevational sectional view of the struc-
ture illustrated in FIG. 5 taken substantially along the
line 4—4 thereof and showing an interconnecting driv-
ing structure for operating a plurality of the work
holders; and,

FIG. 5 is a broken, longitudinal, elevational, sectional
view of the structure illustrated in FIG. 4 taken along
the line 5—5 thereof and looking in the direction of the
arrows.

Referring now to the drawings, in particular to FIGS.
1, 2 and 3, wherein is shown an illustrative embodiment
of the invention, the numeral 10 indicates a tubular body
or housing which is open at the ends thereof and which
is substantially circular in cross section. The housing
16 is open along one side thereof as indicated in FIGS.
2 and 3 by the numerals 11 and 12. The housing 10 is
provided with the flat surfaces 13 and 14 adjacent the
opening edges 11 and 12 respectively, as shown in FIG.
2. The open ends of the housing 18 are enclosed by the
end plate retainer caps 15 and 16 which are releasably
secured to the housing by any suitable means as by means
of the Allen screws 17 and 18, respectively.

As shown in FIG. 1, the work holder is provided with
a longitudinally extended shaft 20 which extends into the
housing 10 through the opening 19 formed through the
retainer cap 16. The inner end of the shaft 20 is rotata-
bly journalled in the bearing 21 which may be of any
suitable type and which is operatively mounted in the re-
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cess 22 which is formed in the inner surface of the re-
tainer cap 15. The outer end of the shaft 28 extends out-
wardly of the retainer cap 16 for operative engagement
with any suitable tool for turning the shaft, as more fully
explained hereinafter. The shaft 20 is further journalled
on the right side thereof as viewed in FIG. 1, by means
of the bearing 23 which may be of any suitable type, and
which is operatively mounted in the recess 24 which is
formed on the inner side of the retainer cap 16.

Centrally disposed on the shaft 26 and fixedly mounted
thereon by means of the Woodruff key 25 is a differen-
tial driver means generally indicated by the numeral 26.
The differential driver means 26 includes the hub por-
tion 27 which is provided with the pair of integral out-
wardly extended stub shafts 28 and 29. Rotatably
mounted on the stub shafts 28 and 29 are the bevel gears
30 and 32, respectively. The gear 3¢ is rotatably
mounted on the stub shaft 28 by means of any suitable
type of bearing 31 and the gear 32 is similarly mounted
by means of the bearing 33 on the stub shaft 29. The
driving bevel gears 38 and 32 are meshably and driving-
ly engaged with the pair of oppositely disposed driven
bevel gears 34 and 35 which are integral with and carried
by the sleeve shafts 36 and 37, respectively. The sleeve
shafts 36 and 37 are rotatably journalled on the shaft 20
by means of any suitable bearing means as by the sleeve
bearings 39.

A first externally threaded sleeve 40 is fixedly con-
nected by any suitable means to the sleeve shaft 36
whereby the externally threaded sleeve 46 will be ro-
tated when the bevel gear 34 is rotated, and the external-
ly threaded sleeve 41 is fixedly connected to the sleeve
shaft 37 whereby the externally threaded sleeve 41 will
be rotated when the bevel gear 35 is rotated. The ex-
ternally threaded sleeve 40 is provided with a right hand’
thread on the periphery thereof and the externally
threaded sleeve 41 is provided with a left hand thread
on the periphery thereof. As shown in FIG. 1, the inner
ends of the externally threaded sleeves 4% and 41 are
adapted to abut against the back sides of the bevel gears.
34 and 35, respectively. The externally threaded sleeves.
4% and 41 are refained in place against the aforemen-
tioned gears, to prevent shifting relative to the housing
18, by any suitable bearing means as by means of the

9 roller bearing means 42 and 43, respectively.

As shown in FIGS. 1 and 2, a pair of nuts 44 and 45
are disposed in the open side of the housing. These nuts
44 and 45 are provided with threaded lower surfaces
which are meshably engaged with the externally threaded
sleeves 40 and 41, respectively. As shown in FIG. 2,
the nut 44 has the recesses 46 and 47 formed on the op-
posite sides thereof for the reception of the guide plates
48 and 49, respectively. The other nut 45 is provided
with similar recesses. The guide or retainer plates 48
and 49 are releasably secured to the housing 1¢ by means
of the screws 50. It will be seen that the retainer plates
48 and 49 function to maintain the nuts 44 and 45 in en- .
gagement with the worm gears 40 and 41 when the ex-
ternally threaded sleeves are rotated. .

Fixedly secured to the nut 44 is the jaw 51. The jaw
51 may be fixedly secured to the nut 44 by any suitable
means as by screws as 52. The jaw 53 is similarly se-
cured to the nut 45 by means of the screw 54. The
jaws 51 and 53 carry the floating work engaging pads 55 .
and 56, respectively, and these pads are fixed to pivot
ball members 57 and 58 which are pivotally mounted in

- the mating recesses 52 and 69, respectively, in the jaws.

As shown in FIG. 1, the shaft 20 is provided with the .
flange 92 to prevent the shaft from sliding to the right -
thereof as viewed in FIG. 1. The flange 92 may be in-
tegrally formed on the shaft 2§ if desired. .
In the use of the work holder of the present invention
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it will be understood that the housing 10 may be mounted
in any desired position and on any desired machine tool
by any suitable means. It will be understood that the
work holder may be made to any desired size. With the
jaws 51 and 53 moved apart, a workpiece may be posi-
tioned between the work engaging pads 55 and 56 and
the shaft 28 is then turned clockwise, as viewed from the
right side of the structure shown in FIG. 1. The shaft
20 rotates the bevel gears 30 and 32 clockwise and these
gears lock with the bevel gears 34 and 35 and carry them
along in the clockwise direction as long as the pads 55 and
56 do not engage the workpiece. As soon as one or the
other of the pads engages the workpiece it stops and the
respective bevel gear 34 or 35 will be stationary, as for
example, gear 35. The bevel gears 3¢ and 32 will then
continue to drive the bevel gear 34 by differential action
whereby the externally threaded sleeve 4% will continue
to rotate and move the nut 44 inwardly towards the
workpiece. When the pad 55 engages the workpiece the
differential gearing means will serve as a locking means
against the pads 55 and 56 to prevent them from moving
backwards to release the workpiece. In order to release
the workpiece the shaft 20 is merely rotated in the reverse
direction. It will be understood that the shaft 26 may be
hand or power operated.

The work holder of the present invention is adapted for
single or plural use. That is, it may be used in sets or
groups or gangs and be operated by a driving means as
illustrated in FIGS. 4 and 5. FIGS. 4 and 5 illustrate
the use of a pair of work holders generally indicated by
the numerals 61 and 62. The drive shafts 284 and 265
of the work holders 61 and 62 are adapted to be driven
by means of the driving means 63. The driving means 63
includes a differential gearing arrangement as more fully
described hereinafter. The driving means 63 includes the
housing 64 which is enclosed at the ends thereof by means
of the end plates 65 and 66 which are secured in place
by means of the Allen screws 67. The end plates 65 and
66 are provided with the hubs 68 and 69, respectively,
which are adapted to carry the bearing members 70 and
71 for journalling the ends of the shafts 284 and 2065,
respectively.

The housing 64 is provided with the hollow inside 72
which communicates at one end thereof with the shaft
bore 73 in which is rotatably mounted the screw shaft
74 by means of the bearing members 74a and 74b. The
shaft 74 is retained in the bore 73 by means of the re-
tainer plate 75 which is secured to the housing 64 by
means of the screw 76. The shaft 74 is provided with
the worm threads 77 which meshably engage the ring
gear 78 which carries the cage or plate 79 which is se-
cured thereto by means of the screws 80. The plate 79
carries the two planetary bevel gears 81 and 82 which
are rotatably mounted on the shafts 83 and 84, respec-
tively, which are fixed to the plate 79. The gears 81 and
82 meshably engage the bevel gears 85 and 86 which are
fixedly mounted on the outer ends of the work holder
shafts 20z and 20b, respectively. The plate 79 is ro-
tatably mounted on the shaft 87 which has its ends ro-
tatably mounted in the bearings 88 and 89 which are
mounted in the recesses 90 and 91 in the ends of the
shafts 20a and 20b, respectively. It will be seen that
when the shaft 74 is rotated, the work holder shafts 20a
and 2@b will be rotated in accordance with the direction
of rotation of shaft 74. The differential gearing arrange-
ment of the driving means 63 permits the driving of one
of the shafts 20a or 265 when the other has stopped due
to the fact that the work pads of the respective work
holder have made contact with the workpiece. The other
shaft will continue to drive until the work pads of the
respective work holder have made contact, then they
will both drive with equal pressure until the workpiece
is securely clamped.

While it will be apparent that the preferred embodi-
ments of the invention herein disclosed are well calcu-
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lated to fulfill the objects above stated, it will be ap-
preciated that the invention is susceptible to modification,
variation and change without departing from the proper
scope or fair meaning of the subjoined claims.

What I claim is:

1. A work holder of the class described, comprising:
a housing; a drive shaft rotatably mounted in said hous-
ing and provided with a differential driver means; a dif-
ferential gearing means having & first pair of gears ro-
tatably connected to said differential driver means on said
shaft; said differential gearing means having a second
pair of gears driven by said first pair of gears; a pair of
externally threaded sleeves fixedly connected to said sec-
ond pair of gears in said differential gearing means for
rotation therewith; a pair of work engaging members
slidably mounted on said housing for clamping a work-
piece therebetween; and, each of said externally threaded
sleeves being threadably connected to one of said pair of
work engaging members for moving the same.

2. A work holder of the class described, comprising:
a housing; a drive shaft rotatably mounted in said hous-
ing and provided with a differential driver means; a dif-
ferential gearing means having a first pair of gears ro-
tatably connected to said differential driver means on
said shaft; said differential gearing means having a sec-
ond pair of gears driven by said first pair of gears; a pair
of externally threaded sleeves fixedly connected to said
second pair of gears in said differential gearing means
for rotation therewith; a pair of work engaging members
slidably mounted on said housing for clamping a work-
piece therebetween; each of said externally threaded
sleeves being threadably connected to one of said pair
of work engaging members for moving the same; and,
each of said work engaging members being provided with
a pivotally mounted work engaging pad.

3. A work holder means of the class described, com-
prising: a housing; a differential gearing means mounted
in said housing; a drive shaft mounted in said housing
and connected to said differentia] gearing means for driv-
ing the same; a plurality of driven shafts connected to
said differential géaring means; each of said driven
shafts being rotatably mounted in a housing of a work
holder and provided with a differential driver means; a
differential gearing means in each housing provided with
a first pair of gears rotatably connected to each of said
respective differential driver means on said driven shafts;
each of said differential gearing means having a second
pair of gears driven by said first pair of gears; a pair of
work engaging members being slidably mounted on each
of the work holder housings; and, a pair of externally
threaded sleeves fixedly connected to said second pair
of gears for rotation therewith in each of the work
holder housings and threadably connected with the work
engaging members mounted on each work holder housing.

4, A work holder of the class described, comprising:
a housing having a longitudinally disposed opening along
one side thereof; a pair of work engaging members slid-
ably mounted on said housing on the outer side thereof
for movement along said opening toward and away from
each other for clamping a workpiece therebetween; each
of said work engaging members being provided with a
threaded end extended into said housing through said
opening; a longitudinally disposed drive shaft rotatably
mounted in said housing and having one end thereof ex-
tended outwardly of said housing; a differential gearing
means in said housing having a pair of driving bevel gears
and a pair of driven bevel gears meshing with said pair
of driving bevel gears and driven thereby; said drive
shaft being drivingly connected to said pair of driving
bevel gears; an externally threaded sleeve fixedly con-
nected to each of said driven bevel gears; and, the
threaded end of each of said work engaging members
meshing with and being driven by one of said externally
threaded sleeves for moving the work engaging mem-
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bers toward and away from each other for clamping en-
gagement with a. workpiece.

5. A work holder as defirzd in claim 4, wherein: each
of said work engaging members is provided with a work
engaging pad which is carried on a pivot ball member
pivotally mounted in @ mating recess in each jaw.

6. A work holder of the class described, comprising:
a first housing; a first differential gearing means mounted
in said first housing; a primary drive shaft mounted in
said first housing and being drivingly connected to said
first differential gearing means for driving the same; a
plurality of secondary drive shafts connected to said first
differential gearing means for driving the same; each of
said secondary drive shafts being rotatably mounted in
a separate second housing having a longitudinally dis-
posed opening along one side thereof; a pair of work
engaging members slidably mounted on each of said sec-
ond housings on the outer side thereof for movement
along said opening toward and away from each other
for clamping a workpiece therebetween; each of said
work engaging members being provided with a threaded
end extended into their respective housing through said
opening; a second differential gearing means in each of
said second housings having a pair of driving bevel gears
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and a pair of driven bevel gears meshing with said pair
of driving bevel gears and driven thereby; each of said
secondary drive shafts being drivingly connected to a re-
spective pair of driving bevel gears; an externally
threaded sleeve fixedly connected to each of said driven
bevel gears; and, the threaded end of each of said work
engaging members meshing with and being driven by
one of said externally threaded sleeves for moving the
work engaging members on each second housing toward
and away from each other for clamping engagement
with a workpiece.
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