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Application July 18, 1945, Serial No. 605,805 

(C. 90-59) 9 Claims. 
1. 

This invention relates to a machinist's holding 
tool or vise and is particularly concerned with 
the provision of a device of this character which 
has such greatly increased adaptability Over 
structures heretofore known to those skilled in 
the art as to render it of almost universal use 
fulness within, of course, the size limits to which 
it has been built. 
More specifically, the invention relates to the 

so-called knee or angle plate commonly used by 
machinists and is concerned with the provision 
of a novel device of this nature, together with 
means for simply and easily adjusting its angul 
lar position and thereafter holding it firmly in 
such position without the use of any of the 
connon and more or leSS clumsy and Space-con 
Sunning clamping devices which, heretofore, 
have limited the adaptability and usefulness of 
angle plates. 
Arnong the objects of the invention are--(1) 

the provision of a device of this kind in which 
the knee or angle plate can be mounted on any 
One of its edge faces and adjusted to any angu 
iar position on said edge and thereafter clamped 
firmly in its position of adjustment; (2) the pro 
Vision of a device of this character Which affords 
far greater clearances and freedom for manipu 
!ating the tools with which the work is to be done; 
(3) the provision of a device of this nature which 
is so flexible in its application as to render the 
same adaptable for a far wider variety of oper 
ations than has heretofore been possible and 
thereby enable the machinist to expeditiously 
and accurately perform almost any required op 
eration; (4) the provision of a device of this na 
ture with which it is possible to hold a wide 
Variety of regularly or irregularly shaped pieces 
of Work; (5) the provision of improved setting 
and indexing means for a device of this nature; 
(6) the provision of an indexing device together 
with a cooperating sine bar by means of which 
an almost indefinite variety of operations requir 
ing different angular settings or relationships 
ray be performed; and, in general, to provide a 
nachinist's knee and means for adjusting and 
holding the same which render the device espe 
cially valuable for the making of instruments, 
parts, or machines or precision. 
How the foregoing objects, together with such 

other objects as may appear hereinafter or are 
incident to my invention, are attained is illus 
trated in preferred embodiments in the accom 
panying drawings wherein 

Figure 1 is a side elevation of the principal 
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parts of my device showing the same in One 
assembled relationship; 

Figure 2 is a sectional plan view taken as in 
dicated by the line 2-2 on Figure 1; 

Figure 2a is a partial plan view illustrating a . 
detail of construction; 

Figure 3 is a sectional end view taken as in 
dicated by the line 3-3 on Figure 1; 

Figure 4 is an elevational view similar to Fig 
lure 1 but showing the parts in a different assen 
bled relationship; 

Figure 5 is a partial side elevation illustrating 
a modification of a detail; 

Figure 6 is a side elevation illustrating the prin 
Ciple partS of Iny device in an assembled rela 
tionship Solewhat different than that which is 
illustrated in Figure 1 and incorporating also an 
indexing feature; 

Figure 7 is a plan view of Figure 6; 
Figure 8 is a plan view of a part of the index 

ing mechanism employed in Figures 6 and 7; 
Figure 9 is an elevational view illustrating still 

another manner of employing my device for in 
dexing purposes; 

Figure 10 is a plan view of Figure 9; 
Figure 11 is an elevational view showing how 

the knee or angle plate member of my inven 
tion can be employed in the ordinary manner; 

Figure 12 is a plan view of Figure 11; 
Figure 13 is an elevational view illustrating 

Still another way in which the principal parts of 
my device can be cooperatively arranged; 

Figure 14 is a plan view of Figure 13; 
Figure 15 is an elevational view showing how 

my device can be used in the grinding of a V 
block; 

Figure 16 is a partial view illustrating certain 
details of a spindle employed with my device; and 

Figure 17 is an elevational view illustrating 
still another way in which the principal parts of 
Iliy invention may be arranged for an index 
ing or graduating operation. 

Referring to the drawings and, in the first in 
stance, particularly to Figures 1 to 4 inclusive, it 
will be seen that the principal parts of my inven 
tion comprise a knee or angle plate A and what 
I have termed a foot plate B adapted to opera 
tively cooperate With the angle plate in a multi 
tude of different ways as Will further appear. The 
knee or angle plate is preferably constructed of 
two individual plates 22 and 23 each of which is 
carefully and accurately machined so that all 
opposite faces and edges are absolutely parallel 
and all angles are right angles whereby it will 
always be “in square' on the face plate of the 
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machine with which it is being used, regardless 
of the surface or edge upon which the knee is placed. 
The plates 22 and 23 may be secured together by 

means of a pair of positioning dowels 24 (see Fig 
lure 2a) and a bolt 25 the head 25a of which fits 
into a suitable recess 26 near the bottom of the 
plate 23 so as not to project beyond the Outer 
face of the plate. The dowels are slipped into 
position through suitable apertures 27 in the plate 
23 and aligned apertures 28 in the plate 22. The 
plate 22 is also provided with similar apertures, 
29 at right angles to the apertures 28. When the 
two plates 22 and 23 are placed together, as illus 

15 trated, and clamped in position by bolt 25 they 
form a true right angle. 
The foot plate B is preferably formed in the 

shape of a trapezium the opposite angles 30 and 
3 of which are true right angles and the opposite 
angles 32 and 33 of which are, respectively, an 
angle of 45° and an angle of 135°. All edges and 
faces of the foot plate are also accurately na 
chined so that the member is always "in square' 
with the face plate of the machine on which it 
rests regardless of which face, side or edge hap 
pens to be supporting it at the moment, 
The foot plate B is primarily a supporting plate 

for the angle plate A. although, as will further 
appear, it, in turn, may be supported by the angle 
plate for the performance of any operation where 
Such an arrangement Would be more convenient. 
The foot plate is secured to the knee or angle 
plate by means of a bolt the shank 34 of which 
is threaded to cooperate with a correspondingly 
threaded opening 35 near the bottom of an edge 
face of the plate 23. The head 34a of this bolt 
fits into a hole 36 in a disk crank member 37, the 
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under side of the head 34a being adapted to abut . 
against the shoulder 36a of the hole 36. 
The disk crank member fits a cylindrical bore 

38 in the foot plate B and is adapted to abut 
against a shoulder 38a. Here again the parts 
are carefully and accurately machined so that, 
the disk crank member has a smooth running-fit 
in the bore 38 and so that both its inner and outer 
faces are absolutely Square and in alignment re 
spectively, with the shoulder 38a and the outer. 
face of the foot plate. As best seen in Figure 3, 
the hole 36 is located somewhat off center in the 
disk crank member 37 so that when said member 
is rotated the position of the bolt 34 can bead 
justed in a vertical direction so as to accommo 
date it to varying elevations of the opening 35, as 
will further appear. The disk crankmember 37 is 
also provided with another hole 39 in which a suit 
able tool can be inserted, if necessary, for the pur 
pose of rotating the disk crank member 37 as oc 
casion may demand during the adjustment of the 
position of the angle plate A. 
The head 34a, of the bolt is formed with an 

hexagonal opening 34b into which a suitable 
wrench may befitted for the purpose of tightening. 
or loosening the bolt. It will now be apparent 
that when the bolt is screwed up tightly the knee 
or angle plate A is firmly and rigidly secured. 
against the adjacent face of the supporting. or 
foot plate B. 
Assuming now that the angle plate is to be 

positioned as shown in Figures 1 to 3 inclusive, I 
will now describe the procedure to be followed. 
The foot plate and the angle plate are placed 
upon the machine base 40 (see Figure 3) of the 
machine with which the device is to be used and 
the bolt 34 is started into the hole 35. A tool or. 
Wrench is then applied to the head of the bolt. 
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4 
34a and while carefully holding the foot plate and 
the angle plate in absolutely Square position. On 
the machine base 48 the Wrench is then used 
to tighten the bolt 34 until the parts are rigidly 
connected together, the foot plate then acting to 
prevent displacement or tipping of the angle plate 
during the operation to be performed. If, when 
the angle plate and the foot plate are placed to 
gether, the bolt 34 does not quite register with 
the opening 35, the disk crank member 3 is ro 
tated slightly so as to bring the bolt and hole into 
perfect alignment, after which the tightening op 
eration can be effected as already described. 
The device is then “in square,' as it is termed, 

and may be used, for example, for the purpose of 
holding a member 4 upon which a flat face 42 is 
to be ground by means of the grinding wheel 43. 
The piece 4 may be held on the angle plate 

in any desired manner although I prefer to en 
ploy the so-called face plate clamping instead of 
what is known as parallel side clanping for the 
reason that it interferes to a lesser extent with 
adjustment of the angular position of the knee A. 
In Figures 1 to 3 the work piece rests upon a 
pair of parallel bars 44, one on each side of the 
clamping spindle or bolt 65, the bars 44 in turn 
resting at their lower ends on the flat upper face 
of the plate 22 of the knee. 
The spindle 45 projects through from the outer 

face of the plate 23. The spindle is threaded 
throughout as shown and carries an adjustable 
head in the form of a nut 45a Which can be 
screwed to any desired position along the Spindle 
and held in place by a suitable set screw adapted. 
to extend through any one of a series of holes 46: 
in the spindle. In Figures 1 to 4 inclusive, for 
example, the head 45a is positioned near one end. 
of the Spindle and fits into a recess 4 in the plate 
23 so that the head does not project beyond the 
Outer face of the plate. In this Way the spindle 
and its head will in no way interfere with an 
adjustment of the knee A involving a 90° turn to 
the left, as viewed in Figure 1, so that the plate 
23 rests upon the face plate of the machine and 
the plate 22 is vertical. (Figure 4, dot and dash 
lines.). 

It will thus be seen that the spindle 45 provides 
a means Whereby the Wise jaw 38 can be clamped 
against the face of the member 4 by means of 
the clamping nut 49 and a cooperating set screw 
50, which latter projects through a suitably 
threaded opening in the botton portion of the 
Wise jaw. 48. In doing this the jaw 48 is first 
brought lightly against the block 4 and then 
the set screw 50 is adjusted so that its head 58a. 
just touches the adjacent side face of the plate 23. 
Of the knee or angle plate A. After this adjust 
ment has been made the clamping nut 89 is 
tightened up With a Wrench in order to firmly 
grip the Work piece 4. In this way the set screw 
prevents cocking of the jaw A8 and insures firm 
holding of the work. 
Since my improved device is intended to be 

particularly applicable for use in the machining 
- Of precision parts, the face of the jaw 48 and the 
head of the set screw Sea are provided with pads 
of fiber or similar material, as indicated at 48a. 
and 50b. 

Reference will now be made specifically to Fig 
lure.4 in which figure I have shown my improved 
device as it would be employed to machine or 
grind, an angular face 42a on a block 4 fa. It 
Will be understood, of course, that for purposes of 
illustration the Work pieces A and 4 a. and also 
the Several Work pieces appearing in the later 
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figures to be considered hereinafter are indicated 
as being very simple machine parts. Other and 
more complex parts can also be Worked upon but 
for the sake of illustrating the invention it is 
unnecessary to go into more complicated shapes. 

In Figure 4 the work piece a is camped 
against the face of the plate 23 in exactiy the 
same way that was employed for the clamping of 
piece 4 in Figures 1 to 3, so no further descrip 
tion of this will be made. However, i2 order to 
produce the angular face 32d, the angle plate or 
knee A is swung around to the position indicated 
where each plate 22 and 23 makes a 45° angie 
With the face plate 4 crh the machine. Since 
all parts are “in square' this naturally will enable 
the grinding wheel 43 to the cut the face 32d, at an 
angle of 45° with respect to the parallel sides of 
the workpiece 4 a. 

In order to bring the 2ngle piate or knee into 
the position shown in figure 4 the bolt 34 is 
loosened slightly and a tool is inserted in the 
hole 39 of the disk crank member 3 which can 
then be used as a handle to effect rotation of the 
member 3. As the angle plate or knee SWings 
Counterclockwise it is obvious that, the hole 35 
into Which the bolt, 3i is screwed Will ba raised 
slightly in a vertical direction and this lifting of 
the hole 35 and bolt 34 is permitted by suitable 
rotation of the disk crank nember 3i, as Will 
be clearly understood from an inspection of Fig 
ure 4. This can be accomplished by a slight, 
jiggling action as the movement of the angle 
plate is continued and when it reaches its desired 
position the lower corner of the angle plate must 
rest squarely on the face plate and the lower edge 
of the foot plate must also rest squarely on the 
face plate, after which the bolt, 3 can be 
tightened up as before in order to lock the angle 
plate and the foot plate. The foot plate will then 
hold the angle plate or knee rigidly in the de 
sired position for the machining operation neces. 
sary to cut the face 4.2a. 
In Figure 4 I have also shown in dot and dash 

lines a position in which the angle plate is swung 
all the way around 90 from the position shown 
in Figure 1 to a position where the plate 23 rests 
upon the face plate 40. 
While I prefer to employ the disk crank rem 

ber 3 for adjusting the angle plate, as illus 
trated in Figures 1 to 4, because it is stronger 
and affords greater accuracy and rigidity due 
to its large cylindrical bearing in the foot plate 
B, yet it is possible to employ other types of 
clamping Such, for example, as that which is 
illustrated as a modification in Figure 5. In this 
figure the foot plate B is provided With an ar. 
Cuate slot 5 through which a headed securing 
bolt 52 is adapted to pass. The bolt 52, of course, 
is designed to cooperate with a hole Such as the 
hole 35 shown in Figures 1 to 4 and clanping 
is effected by tightening up the bolt so that the 
foot plate B is clamped between the Washer 53 
and the adjacent face of the angle plate. 
From all of the foregoing it will be clear that 

With my improvements it is possible to adjust; 
a machinist's knee or angle plate to any desired 
position within a 90° arc and then to firmly and 
rigidly clamp it in absolutely true position for 
performance of the desired work. Furthermore, 
machine parts of almost any type (within the 
size capacity of the knee, of course) can be 
clamped in desired position on the angle plate. 
It is also feasible to clamp the work to either 
side of the angle plate by providing the proper 
openings in plate 22 as well as in plate 23 and, 
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6 
finally, by providing a series of openings cor 
responding to the opening 35, it is quite pos 
Sible to ciamp the angle plate and the foot plate 
in Warious different relationships, some of which 
are illustrated in Succeeding figures of the draw 
ings now to be discussed. It is also possible to 
use either one or the other of the two plates 
22 and 23 in association with the foot, plate B, 
although for most purposes it is more convenient 
to use the two plates together in the form of 
the customary angle plate or knee. However, 
Stich independent use of the plates 22 and 23 is 
contemplated by my invention and is intended to 
be included within the scope of the appended 
claims. 

Referring now to Figures 6, 7 and 8, I have 
shown how my device may be employed for in 
dexing purposes, the particular illustration be. 
ing for the drilling of a paurality of evenly spaced 
holes 54 in a circular airangement on a work 
piece having a disk portion 53 and a shaft por 
tion 55 by means of which latter it is secured 
in a chuck 5 of any well known construction. 
The chuck 5 has a spindle or shaft, 58 which 
fits a hole 53 in the plate 22 of the knee or angle 
plate A and is secured in place by means of set 
ScreWS 6 which project inwardly through suit 
able Openings in opposite edge faces of the plate 
22. 

t, Will be noted, however, that the angle plate 
is shown in an entirely different relationship 
With respect to the foot plate B, namely with 
the plate 23 clanged against the side of the foot 
piate and the plate 22 extending horizontally 
therefrom somewhat in the nature of a shelf or 
table. The edge of the plate 23 is provided with 
a Suitably threaded hole corresponding to the 
threaded aperture 35 aiready described in con 
nection with Figures 1 to 5, and clamping is 
again effected by means of the disk crank men 
ber 33 and the bolt 34. The plate 22, therefore, 
is held in perfect parallelism with the face plate 
40 of the machine on which the tool is being used 
So that the holes 53 may be drillied in perfect 
Vertical relationship thereto by means of the 
drill 6. 

In order to accomplish the required indexing 
Of Spacing of the holes 54, I associate with the 
chuck 54 an indexing plate C and an indexing 
finger 62. The plate C is provided with an aper 
ture 63 which is placed in registry with the open 
ing 59 in the plate 22 before the chuck spindie 
58 is inserted. In this position the square edges 
of the plate can be positioned so that they ex 
actly parallel the edge faces of the angle plate. 
The index finger 62 is associated with a split 

collar device 64 having a central aperture 65 
adapted to fit Snugly around the spindle 58 of 
the chuck. The two parts of the collar 64 can 
be clamped together or loosened sightly by 
means Of the set Screws SS. 

In assembling the parts illustrated in Figures 
6 to 8 inclusive, the plate C, as already stated, 
is placed on the top surface of the plate 22 with 
its aperture in alignment with the aperture 59 
and its edges parallel to the edges of the angle 
plate. For the sake of absolute accuracy this is 
accomplished by means of positioning pins or 
Studs 6 Secured in suitable apertures and pro 
jecting upwardly beyond the upper face of the 
plate 22. These pins fit correspondingly lo 
cated holes in the plate C. The collar S4 of 
the index finger 82 is placed on the piate C with 
the Screws 86 loosened slightly so as to effect a 
Small degree of separation between the collar 



2,471,861 
7 

members 64 and then the spindle 58 of the 
chuck is passed through the asserably, where 
upon the spindle 58 is secured by means of the 
Set Screw 69. 
The plate C is provided with radial graduations 

struck from the center of the aperture 63. Cer 
tain of these graduations have been referred to 
by the reference characters 68a to 68e inclusive. 
To begin. With the inger 62 can be swung into 
alignment with the graduation 68a and when 
placed in this position the collar members 64 are 
tightly clamped against the Spindle 58 by tighten 
ing up on the Screws 66. In this position the first 
hole 54a may be drilled. In order to drill the 
hole 53b the set screws 6 are loosened and the 
chuck is rotated counter-clockwise until the in 
dex finger registers with the graduation 68c and 
then the set Screws 6 are again tightened While 
the hole is being drilled. Following this, in order 
to drill the hole 5&c, the set screws 6 are again 
loosened, the chuck again rotated, this time until 
the finger registers with the graduation 68e, fol 
lowing which the set screws 6 are once more 
tightened and the hole drilled. This procedure 
may be repeated With any desired spacing for 
the holes 54. It is obvious, however, that in or 
der to drill the hole 54d the index finger Will have 
to be loosened on the spindle 68 by slightly un 
screwing the set screws 66, after which it can be 
SWung in a clockwise direction from the position 
of registry with the graduation for hole 68e into 
a position of registry With the graduation 68d., 
whereupon the set Screws 66 are again tightened. 
Following this the set Screws 6 are once more 
loosened and the chuck is rotated in a counter- 3.5 
clockwise direction carrying with it the index 
finger until it registers once more With the gradu 
ation 64c, whereupon the hole 5éd can be drilled. 
These operations are repeated whatever number 
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of times are necessary to conplete the desired 
series of holes. 
In instances where finer adjustments are re 

quired than are given by the graduation marks on 
the plate C I employ a vernier member 69, hav 
ing an arcuate scale E3, which member can be 
mounted upon the index finger 62, the mounting 
being accomplished in any suitable manner as, 
for example, by a friction fit, so that the member 
69 may be slipped over the free end of the finger 
62, there being a small filler block 69a, between 5 
the finger 88a, and the U-shaped spring 89b. 
The vernier scale, of course, must be related to 
the graduations on the piate C in the desired 
manner but for the sake of illustration it Will be 
assumed that the graduations on the vernier are 
of 5 minute Spacing so that if the finger is ro 
tated until the first graduation marked on the 
vernier registers with the line 68a, the member 
to be graduated will have been moved five 
minutes. 
In Figure 6 it Will be seen that the angle plate 

A has been Set in a position. Where the holes Will 
be drilled normally to the disk 55 but if it should 
be desired to drill the holes at an angle this can 
be accomplished by Swinging the angle plate into 
the desired position by means of the disk crank 
clamping device already described. 

In Figures 9 and 10 I have shown another way 
of cooperatively arranging or aSSociating the 
angle plate A with the foot plate B in which the 
foot plate, instead of being in an upright position 
as shown in Figures 1 to 6, is laid fiat on the face 
plate 40 of the machine to which it may be se 
cured by means of the disk crank member 3 and 
the bolt 34 in the same manner as it was previous 

68) 

S. 
ly secured to the angle plate, there being, of 
course, a suitable screw threaded aperture 7 in 
the face plate 30 with which the bolt 34 cooper 
ates. In this instance the angle plate is mounted 
on a Spindle 2 which fits the opening 59 in the 
plate 22, the set screws 60 again being employed 
for holding the spindle tight in the hole. The 
other end of the Spindle is projected downwardly 
into the hole 73 in the angle plate B, the Spindle 
being held in the angle plate hole by means of 
set screws 24. In this arrangement a work piece 
5 can be clamped in position to receive the neces 

Sary machining or other treatment in a manner 
exactly the same as already described in connec 
tion with Figures 1 to 4. For the Sake of illus 
tration it is assumed that the operation to be 
performed in Figures 9 and 10 is the drilling of a 
plurality of holes 76 which may be located in any 
required relationship by means of the indexing 
plate C and finger 62, as already described, al 
though in this instance it will be understood, of 
course, that the indexing members C and 62 are 
mounted around the spindle 72. 

In Figures 11 and 12 I have illustrated plate A 
as used in the customary manner directly on the 
face piate 46 without employing my improved 
clamping or foot plate B, although it will be 
understood that the foot plate can be associated 
With the angle plate in these figures where the 

0 Work to be performed demands an angular posi 
tion otheir than the Square position shown. In 
these figures any necessary machining operations, 
such as grinding, drilling, milling or laying out 
can be performined on a tubular member or sleeve 
like Work piece it which is clamped in place by 
interposing a V-block 8 between the sleeve TT 
and the plate 23 of the knee A. In this setup 
the vise jaw 48, the clamping spindle 45, the set 
screw 50 and the locking nut 49 are employed in 
exactly the same manner in which they were em 
ployed in the setup of Figures 1 to 4. 
In Figures 13 and 14 still another possible set 

up of my device is illustrated in which I have 
shown a micrometer screw 9 secured in place 
for grinding the face 80 thereof. In this in 
Stance, the angle plate A rests on the face plate 
$3 of the machine with which it is to be used 
and the foot plate B is secured against the outer 
edge face of the plate 22, the disk crank clamp 
ing inenber 3 and the bolt 33 again being em 
ployed to rigidly Secure the foot plate B against 
the end of the plate 22 as shown. The microm 
eter screw 79 is secured to the foot plate by means 
of a Small V-block 8: which fits the aperture 73 
in the foot plate. A set screw 82 locks the 
micronetter Screw in place. 
At this point I should like to point out that 

the face plate 2 of the machine with which my 
device is employed may, of course, be of the mag 
aetic clutch type and would preferably be of this 
type in setups such as shown in Figures 11 to 14 
inclusive. 

Figure 15 illustrates a setup for grinding a V 
block 83, the ciamping of the block on the plate 
23 and the adjustment of and the support for the 
angle plate being provided for by means of the 
foot plate B in the manner already described in 
connection with previous figures. 

Figure 16 merely illustrates an arrangement in 
which the Spindle 45 extends entirely through the 
plate 23 and projects outwardly toward the left 
instead of being flush Within the confines of the 
plate 23 as it is in Figures 1 to 4. Some situations 
require a longer Spindle 45 which can be accom 
modated to the device in this Way although it 
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Will be understood, of course, that in Such situa 
tions it would not be possible to employ as great 
a variation in the angular adjustments of the 
angle plate. 

Figure 17 illustrates still another possible use 
of my improved device in which a shaft 84, carry 
ing at one end a member 85 to be graduated, is 
supported between the angle plate A and the foot 
plate B, the shaft 84 having a bearing adjacent 
one end in the angle plate and at the other end 
in the foot plate, the opening 73 in the foot plate 
being employed for the purpose and another cor 
responding opening 86 being provided in the plate 
22 for instances of this kind, the indexing plate 
C and the finger 62 being associated with the foot 
plate B and the shaft 84 in a manner exactly 
similar to the way in which these members have 
been previously employed. In this instance the 
foot plate has been mounted so that it rests upon 
its shortest side, B'. 

I claim: 
1. For use on a machine tool face plate, a 

machinist's universal wise, comprising a work 
holding plate, a cooperating foot plate, a threaded 
hole in an edge of the holding plate, a headed 
clamping bolt the shank of which is threaded to 
screw into said hole, and an opening in the foot 
plate through which the shank of said clamping 
bolt is adapted to pass, Said opening being Con 
structed and arranged so as to provide for an 
arcuate path of travel for the bolt upon relative 
angular movement between the holding plate and 
the foot plate, whereby the holding plate may be 
clamped in desired angular relationship to the 
foot plate and both plates held "in Square' on the 
supporting face plate. 

2. A machinist's universal vice, comprising a 
work-holding plate, a cooperating foot plate, a 
circular opening in the foot plate having an in 
ternal shoulder, a disk crank rotatable in Said 
opening and adapted to seat on said shoulder, a 
shouldered aperture in said disk crank, a threaded 
hole in an edge of the holding plate, and a headed 
clamping bolt having its shank threaded to fit the 
threads in said holding plate hole, whereby the 
holding plate and the foot plate may be adjusted 
as to their relative angularity in the plane of the 
foot plate and then clamped together. 

3. A machinist's universal vice, comprising a 
90° angle plate with a plurality of similarly 
threaded holes in edge faces thereof, a cooperat 
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ing foot plate, a circular opening in the foot plate 
having an internal shoulder, a disk crank rotat 
able in said opening and adapted to seat on said 
shoulder, a shouldered aperture in said disk 
Crank, and a headed clamping bolt having its 
shank threaded to fit the threads of said angle 
plate holes, said disk crank and bolt being 
adapted to cooperate with any one of said holes 
whereby the foot plate may be angularly ad 
justed with respect to and clamped against the 
corresponding edge of the angle plate. 

4. The device of claim 2 in which the foot plate 
is a trapezium having one pair of opposite angles 
right angles. 

5. The device of claim 1 in which the foot plate 
is a trapezium having One pair of opposite angles 
right angles. 

6. The device of claim 3 in which the foot plate 
is a trapezium having one pair of opposite angles 
right angles. 

7. The device of claim 2 in which the foot plate 
is a trapezium having one pair of opposite angles 
right angles and the other pair a 45° angle and a 
135° angle. 

8. The device of claim 1 in which the foot plate 
is a trapezium having one pair of opposite angles 
right angles and the other pair a 45° angle and a 
135° angle. 

9. The device of claim 3 in which the foot plate 
is a trapezium having One pair of opposite angles 
right angles and the other pair a 45° angle and a 
135° angle. 

OTTO. F. TREEZ. 
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