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2 Claims.
1

This invention relates to improvements in work
holders and more particularly to that type by
which a plurality of work pieces are securely held
in alinement for fine precision multiple chucking
operation in milling machines, shapers, drill
presses, grinders and various machine tools. The
invention also relates to improvements upon the
structure set forth in my companion application,
Serial Number 483,501, filed April 17, 1943, and
now Patent No. 2,366,979, granted January 9,
1945, of which the present application is a con-
tinuation in part. This invention, like in the
structure referred to in said companion applica-
tion is adapted for the multiple production of
fine precision work and a number of work pieces
are heid firmly and evenly by applied pressure,
regardless of inequalities, the controlled pressure
means being equalized to apply even holding pres-
sure simultaneously upon all of the work pieces.
The present invention is simple and is made
effective by the use of a single pressure actuator
or ram for operating a plurality of work piece
clamping chucks in the holder simultaneously,
said actuator being operated by single hydraulic,
mechanical or other suitable controlled means.
One of the primary objects of the present im-
provement, therefore is simplified and minimum
cost of construction, by which a number of work
piece holding chucks are operated by evenly dis-
tributed force exerted by a single actuating unit
s0 that ali of the work pieces are immovably held
evenly in aligned position, irrespective of inequal-
ities, while being machined or worked in any
manner, Among further objects and advantages
are also the saving of time and expense in the
multiple production of machined articles and the
correct and accurate positioning of work pieces
for milling, grinding, cutting or other working.

With the above objects and advantages in view
and in additicn to okjects and advantages not
ceifically mentioned, my invention comprises
¢ features of construction and combination of
parts hereinafter described and claimed.

In the accompanying drawings forming part
of this specification, Fig. 1 is a top plan of my
improved work holder, part of the structure heing
broken away and in section; Fig. 2 is a front ele-
vation partly broken away and in section; Fig, 3
is a bottom pian of my invention, part of the
structure being broken away and in section, the
cover over the reservoir and pressure indicator
compartment being removed; Fig. 4 is a section
taken on the lines 4—4 of Figs. 2 and 3; Pig. 5 is
a plan of a dstail showing a portion of a row of
‘the work piece holding chuck seginernts; Fig. 6
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is a view looking at the work member engaging
side of one of the chuck segments, the view being
taken on the line §—& of Fig. 5; IMig. 6’ is a typi-
cal section of a detail, taken on the line §'—G6’
of Fig, 6, and on the line 13’—13’ of Fig. 13; PFig.
7 is a diagram illustrating the operation of the
hydraulic pressure actuating mechanism by which
the work piece holding chuck segments are caused
to function; Figs, 8 to 12 inclusive are plans
showing some of the various types of work piece
holding chuck segments which may be employed;
Fig, 13 is a side view of one of the work piece
holding chuck segments shown in Figs, 8 to 12
inclusive, the view for illustration bheing taken
on the line {3—13 of Fig. 10; Fig. 14 is a top plan
of an alternative construction of my improved
work holder, portions thereof being broken away
and in section; Fig. 15 is a section taken approxi-
mately on the line (8—15 of Fig. 14; Fig. 16 is
a section of a detail taken approximately on
the line {&—16 of Fig, 14; Fig. 17 is a cross
section taken approximately on the line
{1-—{7 of Fig. 15; Fig. 18 is a perspective
view of one of the collets disclosed in Fig. 14;
Fig. 19 is a section of a detail taken approxi-
mately on the line {9—18 of Fig. 14, showing a
ccllet held in the channel of the work holder body
and a work member held therein; Fig, 20 is a
section of a detail showing an alternative appli-
cation of my improvement, and Fig. 21 is a plan
showing a buffer element recessed into the for-
ward face of one of the chuck segments.

The present invention has incorporated into
a single organization of operating members, with-
in a suitable body or housing A, of any suitable
length, a series of aligned chuck units B, in which
work pieces such as C (Fig. 4), of any configura-
tion desired are held vigidly in an aligned row,
to be cut, ground, polished or ctherwise worked.
The body A is of oblong or any desired shape and
as shown is provided with suitable horizontal
and vertical slotted end bosses 28 by which it may
be bolted or clamped on the bed or other support
in a milling machine, shaper, planer, or any other
machine tool, with the work pieces, such as C,
having their lower portions such as 2§ (Fig. 4),
or other supporting means clamped securely in
the chuck units B. The chuck units B are held in
a horizontal and longitudinal channel D, said
channel being of any desired length in one side
of the body A, and said side for the purpose of
this description being termed the top or upper
side. The channel has 2 pair of Iongitudinal and
vertical sides 22 (Fig. 4), and is closed at both
ends, It is formed with a pair of inwardly pro-
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jecting longitudinal oppositely disposed spaced
ledges 23. upon the lower ends of its sides, upon
which the chuck units, while in upright position
are slidably supported. The channel also has a
corresponding pair of parallel longitudinal gib
shoulders 24, upon the upper ends of ifs sides by
which the chuck units are slidably retained in
the channel.

The chuck units B may be variously formed,
the construction shown in Figs. 1 to 6 inclusive,
disclosing a chuck unit composed of a pair of
loosely disposed independent segments 25 and 26,
resembling plates or blocks, the lateral ends of
whieh correspond with the inner side walls of
the channel D, so as to slide freely and longitu-
dinally therebetween and upon the supporting
ledges 23. The segments of each pair are formed

with vertical inwardly facing grooves 21 and 2§

to engage and hold the lower stem portion 21
(Fig. 4), of each work piece C, when the segments
are clamped together under longitudinal pressure
exerted at one end of the channel, The upper
ends of the segments as shown terminate flush
with the top surface of the body and are formed
with gib-ways 25 to receive the gib shoulders 24,
the latter functioning to gib and slidingly hold
the segments of a series of the chuck units in
the channel, .

Normally a clearance space 38 is provided be-
tween the members of each pair of segments so
that when closing pressure is applied at the for-
ward end of the channel the surfaces 27 and 28
engage and tightly hold a work piece, This space
30 is substantially closed by resilient buffer mem-
bers 3f (Figs. 5 and 6), to prevent chips and
grindings from obstructing free movement and
causing wear. They also serve to expand and
retain the segments in wide open position when
pressure is not applied so that the work pieces
may be freely inserted or removed.

The buffer members 3f may be bonded by
cementing in place on the surface of member
26. A stop §1’ (Fig. 6’) -of less thickness than
the thickness of the buffer member on the body
member 28 is placed adjacent to the buffer to
limit compression of the latter and prevent its
damage., In this manner the stop members have
a stop function relative to the resilient bufier
members. In a similar manner and for a similar
purpose a resilient buffer member 32 is secured
on the forward side 33. When desired the bufler
member 32 may be let or recessed into the face
of chuck segment 25 as indicated in Fig. 21.

In use a series of the chuck units is assembled
horizontally and longitudinally, as shown in Figs.
1 and 3, in the channel D and when loaded with
work pieces to be machined the chuck units are
compressed longitudinally by force applied
against the forward end of the series, the form
of pressure actuator as disclosed in Figs. 1 to 4
inclusive being of hydraulic type and having a
ram head E, which is included in the body A to
play horizontally and longitudinally against the
forward end of the row of chuck units B and
simultaneously compress the members of the
entire series evenly. The rearward end of the
channel D has the gib shoulders 24 cut away and
an abutment 34 formed across and closing the
channel, thus leaving a gate opening or chamber
25 through which the segments 25 and 26 of the
series of chuck units may be assembled in or
removed from the channel. After assembling in
the channel, an abutment block 36 is removably
inserted to close the gate opening 35. In this
manner the chuck units may be easily and quickly
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changed to provide different chuck units for hold-
ing various types of work pieces. Also the series
of chuck units is adapted to be held in the chan-
nel with the work pieces clamped therein in rigid
alignment in position to be worked with precision
by a machine tool. The type of chuck unit dis-
closed in Figs. 1 to 5 inclusive has & relatively
thick member 26 to provide a rigid non-yielding
back, and a comparatively thin fiexible forward
member 28, to compensate for inequalities of the
lower stem portion of the work piece which is
helg by the chuck unit when the chuck units
are compressed by the ram head E.

In PFigs. 8 to 13 inclusive, some of various types
of chuck units are shown. In Fig. 8 the mem-
bers are comparatively thin plates and are pro-
vided with a vertical work piece stem engaging
opening 38, of comparatively small diameter, in
their faces. With this type a comparatively large
number of work pieces can be held in the chan-
nel and worked simultaneously by the use of my
improved work holder, In Fig. 9 the engaging
grooves 3§ are designed to engage and hold a
work piece holding stem of hexagonal cross sec-
tion and the segments are weakened by vertical
grooves 40 to compensate for inequalities and
distribute holding force evenly. Clearance spaces
&4{ are also provided for the same purpose. In
Fig. 10, in a somewhat similar manner weakening
grooves 42 are also provided and the engaging
grooves constitute g rectangular work piece grip-
ping surface. In Fig. 11 a slightly modified form
of engaging surface 43 is provided for holding a
hexagonal type of work holding stem tightly
engaged by the chuck unit. Fig. 12 illustrates a
still further modification, and Fig. 13 illustrates -
the application of the resilient equalizing buffer
plates 44 on the faces between the chuck seg-
ments in the construction shown in Figs. 8 to 11
inclusive. Also rigid stops such as 84’ (Fig, 13),
similar to the stops 381’ (Figs. 6 and 6’), and for
the same purpose may be employed.

The body A is provided with an open space 50
below the channel D to receive the grindings and
chips from the work pieces, when the latier are
released, Also to receive coolant oil which is used
during the working operation. Ribs 51 across
the space 58 serve to reinforce the body structure
and maintain it rigid. .

The pressure actuator as shown in Figs. 1 to 4
inclusive, comprises, a ram structure having a
ram head B, said head in turn having an impelling
rod 52 which is reciprocated horizontally and
longitudinally. through the cylinder 33 and a stop
collar 54, the latter being held rigidly in said cyl-
inder. The forward end of the cylinder is sealed
closed by the plug 55 and the forward end of the
piston rod 52 carries the piston &8 by which the
ram head E is impelled, said piston being spaced
from the plug 55 to provide a fluid actuating
chamber 57 for propelling the piston and the
ram head rearwardly and for holding the chuck
units compressed in work piece holding position.
An expansion spring 58, which is threaded freely
over the piston rod 52 and compressed between
the piston 56 and stop collar 54 is adapted to
return the ram head E and piston 56 to initial
at rest position, automatically, when fluid pres-
sure in chamber §7 is released.

Any source of controlled fluid pressure for oper-
ating the ram structure may be provided within
the spirit of the invention, that shown in Pigs.
1 to 7 inclusive comprising a reciprocable hand
operable compressor pump 66, which is incorpo-
rated into one end of the body. This pump has



2,415,520

5

a walking beam @[ on its outer end which is
reciprocated by hand by the application of a lever
handle (not shown), to the connecting pin 82
and is coupled to the pump by the link §3, The
walking beam is tiltingly mounted upon the
bracket €4 which is secured to the end of the
body. A fluid supply reservoir £5 for supplying
liquid to the pressure actuating system by which
the ram is operated is contained in the forward
portion of the beody angd is sealed closed by the
removable cover &6 (Figs. 2 and 4), which is
fastened by bolts 85, said reservoir with its cover
removed being shown in Fig, 3.

The hydraulic system employed, which is in-
corporated into the body is shown diagrammati-
cally in Fig, 7, there being a main duct §7 from
the pump leading into the fluid pressure actuating
chamber 57, whereby the force developed through
the actuation of the pump is applied to impe! the
ram and maintain the chuck units in work hold-
ing position. Fluid such as thin oil may be re-
tained in the reservoir and supplied to the hy-
draulic actuating system. During the suction
stroke of the pump, liquid is drawn into the duct
ahead of the pump piston through the branch
passage 88 and check valve 8. During the power
stroke of the piston liquid is forced through the
main duct 67 and past the check valve 78, the
latter holding the pressure uniess purposely re-
leased to permit the ram returning to work hold-
ing released position. A return duct 7{ is con-
nected through the body between the fluid actu-
ating chamber 37 and the reservoir §5 by the
check valve 72. To open saig valve and release
the pressure of liquid from chamber 57 an actu-~
ating stem 73, extending forwardly through body
A from valve 12 is depressed by reversing the
throw of the walking beam 61 and causing the
free end 81’ thereof to depress said stem. In
this manner hydraulic pressure for actuating the
ram and compressing the series of chuck units
evenly and simultanecusly is controlled by the
operator. Also the chuck uniis are maintained
in work piece holding condition without loss of
pressure for any period desired. Should pressure
subside as indicated by a pressure gauge 74 which
is connected with the main duct 67, the pump
can be reciprocated to increase the pressure. By-
pass duct 68&’, which is connected between the
main duct and the reservoir and controlled by
a check valve 69’, releases any excessive pres-
sure of fluid back into the reservoir,

The check valves referred to above while of
specific construction as shown do not form any
particular part of the present invention, their
construction not therefore being described in de-
tail, The return duct 7{ which enters the reser-
voir is shown provided with the strainer 78 in the
reservoir through which the actuating liquid is
forced to pass during each circuit. The pressure
gauge 74 has its dial set in the face of the body
and its actuating unit 78 mounted in a compart-
ment 17 in the body to protect the actuating unit
from grindings, chips and coolant oils, said actu-

ating unit being connected with the reservoir 6%

by the coupling 18. The pressure gauge is thus
adapted to indicate the pressure in pipe 67 shown
in Fig. 7, and in the compartment 85. The cover
plate 88 which seals the reservoir also serves to
clese the compartment 77 and seal all working
parts.

It is not necessary to employ a hydraulic pres-
sure actuator for compressing and holding the
series of loosely disposed pairs of chuck segments
compressed, any type of compressor being ap-
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plicable for such use within the spirit of the
invention,

Alternative construction

The alternative construction shown in Figs, 14
to 19 inclusive contains the principal elements of
my improvement, the body P having the horizon-
tal and lengitudinal channel G substantially sim-
ilar but of slightly different dimensions from that
shown in Fig. 1. The hydraulic pressure actuator
and its method of operation are also substantially
similar te that described above excepting that
the check valves which form no specific part of
the improvement as shown are slightly different
in detail. The refurn duct (88 for hydraulic
pressure actuating liquid from the pressure cham-
ber 181 in the cylinder 82, instead of being con-
trolied by a depressible check valve 72 of the typs
shown in Fig. 1 is represented ag a screw actu-
ated valve 1088 which is hand cperated by the use
of a handle {64, The pressure pump (85 which
is incorporated into the body structure and con-
nected with the reservoir {88 by duct 18¢’ is also
shown operated by a bell crank handle {87 and
link . §88,

Instead of holding a series of pairs of loosely
disposed chuck segments aligned in the manner
shown in Pigs. 1 to 13 inclusive, in the channel
G, a series of collets H of the general type shown
and described in my copending application, Serial
No. 483,501, above referred to are employed, said
collets being split and contracted by force which
is Initiaily exerted by the combined bearing unit
and ram head I”’.

Each collet as shown in Figs. 18 and 19 re-
sembles a hollow cylinder {18, split iongitudinally
and forming a gap {{{, which permits the hore
112 of the collet to be contracted about the stem
113 of a work piece !i4 to hold the latter rigidly
in the work holder. The normal diameter of the
collet substantially corresponds with the width
between the inner side walls of the channel &G and
the overall length of the collet corresponds with
the distance between the inner supporting ledges
{15 and the upper surface of the body F of the
work holder, .

The upper portion of the channel is provided
with the longitudinal pair of parallel gib shoul-
ders 116 and the upper end of the collet has a
corresponding pair of gibways {17 which serve
to guide the collets horizontally and longitudi-
naily and prevent them from turning in a hor-
izonial plane in the channel. Longitudinal weak-
ening channels or slots {18 in the body of the
collet permit the collet to contract against spring
tendency more readily. A horizontal series of
collets in upright position is adapted tc be slig-
ably supported in the channel with the lower ends
of the collets resting upon the supporting ledges
15 and their upper ends engaged by the gib
shoulders £f6. In this conditicn the spiit arms
of each collet in the channel should face the ram
head and bearing I'’,

Independent bearing units I, to be hersinafter
described are placed between each pair of collets
of the series in the channel. 'The combined bear-
ing unit and ram I’ engages the forward collet
of the series and the combined rearward bear-
ing unit and abutment I’ is placed in the gate
opening 128 between the rearward collet of the
series and the stationary abutment §1% which
is integral with the body.

“The rearward end of the channel G has the gib

.shoulders {i6 cut away leaving a gate opening

{20 through which the collets ® and the various
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bearing units may be inserted and assembled in
or removed from the chanel. After assembling,
as described, the combined hearing unit and
abutment block I’ is removably inserted to close
the gate opening 128. The various bearing units
I, I’ and I’ are of suitable dimensions and
shapes to slidably rest upon the pair of parallel
ledges 145 (see Figs. 15 and 19), with their up-
per ends substantially flush with the surface of
the body and provided with gibways 21 (Fig.
14), in which the bearing units including ram
head I’ are slidably engaged to prevent turn-
ing. The bearing unit such as I, between each
adjacent pair of collets resembles a segment or
plate which is constructed with opposite pairs
of laterally diverging faces or shoulders, the pair
of faces or shoulders 122 on one side being placed
against the contractible arms of the adjacent
rearwardly disposed collet and the opposite pair
of diverging faces or shoulders 123 being placed
against the body portion of the next forward
collet in the channel G. The combined bearing
unit and ram head I’’ has a single pair of rear-
wardly diverging faces or shoulders {24 placed
against the contractible arms of the extreme for-
ward collet in the channel, and the combined
rearward bearing unit and abutment block I’ has
2 single pair of forwardly diverging faces or
shoulders 128 placed against the body portion
of the extreme rearward collet of the series in
the channel.

When thus assembled in the channel and the
ram head is forced against the series of collets
and bearing units the collets are contracted and
a series of work pieces are held rigidly engaged
in alignment in the work holder under hydraulic
pressure so that they can be worked effectively
by a machine tool. When pressure is released the
collets are. automatically released thus freeing
the work pieces.

When desired the device as shown in Pigs. 1
to 4 inclusive may be used to work a series of
small polygonal sided blocks such as J, indicated
in Pig. 20, by placing said series while packed
together and in longitudinal alignment upon a
pair of suporting rails 130 and (31 in the chan-
nel D and holding the series firmly between the
ram head E and the abutment block 3§ under
hydraulic pressure. In this condition the rails
are held freely upon the supporting ledges 23
angd below the gib shoulders 24. The upper por-
tions of the blocks thus project above the sur-
face of the supporting body A in rigid position
to be worked by a machine tool.

Where the term “chuck segments” is used
throughout this specification and claims follow-
ing, I mean it to include the segments such as
28 and 26 which directly engage and hold the
work pieces in the channel of the body and/or
the bearing units I, I’ and I’ which engage and
hold the work pieces through intervening col-
lets H in the channel of the body. Also where
the terms “pressure means’” or “pressure actu-
ator” are employed, I mean said terms to in-
clude any form of pressure means exerbted against
an end of a series of work piece holding elements
in the channel of the work holder, whether said
means is hydraulic, mechanical, air driven cor
any other type of compressor.

In accordance with the patent statutes, I have
described the principles of operation of my im-
provement together with the construction thereof
which I now consider to represent the best em-
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bodiment thersof, but I desire to have it under-
stood that the construction set forth is only
illustrative and that the invention can be car-
ried out by other means and applied to uses other
than those above set forth within the spirit
thereof and within the scope of the following
claims.

I claim:

1. In a work holder, a body having a longi-
tudinal channel in its surface and an abutment
at the rearward end of said channel, a series
of independent segments engaged and freely
movable longitudinally in said channel against
said abutment, the inwardly directed sides of each
pair of segments having work piece engaging
surfaces by which the work pieces are held in
position to be worked by a machine togl, & hy-
draulic pressure pump contained in said body
having reciprocable hand operated means for ap-
plying pressure by a forward stroke, and valve
means for controlling the hydraulic pressure ap-
plied by said pump, said valve means being ac-
tuated into released position automatically by a
portion of the backward stroke of said hand
operated means to release the pressure applied
against said segments.

2. A work holder, comprising, a body having
a retaining receptacle, a plurality of contractible
collet units movably disposed and confined with-
in said receptacle, the members of said units
being normally spaced apart to freely receive
work members therein and said receptacle being
common to all of said units, elastic spacing
means interposed between the members of each
of said collet units, and compressible means di-
rected against said collet units and coacting with
said retaining receptacle to simultaneously apply
closing presure evenly against all of the collet
units to contract the latter, whereby the work
members are held rigidly in working position by
said body, resilient means applied to retract said
compressible means to automatically release said
collet units from engaging said work members,
and rigid stop means connected with the mem-
bers of said collet units to limit the compres-
sion of the latier whenh engaged with the work
members,

JOHN T.OBECNY.
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