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invention relates to draw'toggles-for spindle male 
tapers of milling and the like machines. 

‘In-application‘ Serial No. 590,485 of SigmundM'. Morey 
and Secondo ~L. ‘Casella, ?led ‘June 11, 1956 in Div. 12, 
and-assigned to the assignee ‘in this application, there is 
disclosed a power transmission for milling ‘and the like 
machines including an elongated draw bolt for a male 
taper. The draw ‘bolt‘in said’ cope'nding application ex 
ten‘d's through the entire spindle. The spindle which ‘is 
elongated by're'ason of'the fact that the transmission‘ cas 
ing together with the spindle are movable [upland down 
and slidablelrelative to a'co'ne ‘pulley mounted-on- a sta 
tiohary head. It has been found ‘thata long draw bolt is 
clumsy and~doesnot operate very well when it is excessive 
inlength; It is‘one object of the present invention to im 
provevthetstructure'as shownin said vcopending applica 
tion, Serial No. 490,485. , 

'Another object'ofthis'inve‘ntion is-to provide in a‘milling 
or the like machine, a relatively short drawbolt (replac 
ing‘the long draw bolt ‘shown in ‘said copending applica 
tion), and highly improved ‘means for quick clamp and 
release action between the draw bolt and the spindle. 

Yet-a ‘further object 'of this invention is to provide in a 
device of the character described, a highly improved 
t‘oggletype clampingand release mechanism for clamping 
the draw bolt and the male taper to the spindle‘of a ma 
chine'tool. 

v'A' still further object of this invention‘ is to-provide in a 
devicerof‘the character described, a draw bolt which will 
?t all 'standard'tapers and which is ‘adjustable to suit the 
position vof a male taper, ‘such as a standard ASA #50 
taper. 
A further object'of'this'invention is to provide'a strong, 

rugged and durable mechanism of the character described, 
which shall be relatively inexpensive to manufacture, sim 
pl'eland easy to operate, and yet practical and e?icient to 
a hi'g'h-v degree in use. 

Other'objects ‘ofithis invention will in part be obvious 
and ' in' part ' hereinafter pointed out. 
The‘ invention accordingly consists in the features of 

construction, combinations of elements, and arrangement 
of parts, which will be exempli?ed in the construction 
hereinafter'described, and of which the scope of inven 
tion will be indicated in the appended claims. 

In' the accompanying drawings in which is shown vari 
ous illustrative embodiments of this invention: 

Fig. 1 is a longitudinal cross-sectional view of the 
mechanism embodying the invention and showing the 
draw bolt and male taper spaced from the spindle; 

Fig. 2 is a cross-sectional view taken on line 2-2of 
Fig. 1 and showing the draw ‘bolt in released condition; 

'Fig. 3 is a partial cross-sectional view taken on line 
3—3 of Fig. 2; 

‘Fig. 4 is a view similar to Fig. 3 but showing the-draw 
bolt in clamped condition; 
N Fig. 5 is a cross-sectional view taken on line 5-5 of 
Fig. 4; 
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‘Fig. 6 is a cross-sectional view taken on line 6-6"of 
Fig. 4; 

Fig. 7 is a perspective view of one'of the wedges form: 
ing part of the mechanism embodying the invention; ‘and 

Fig. 8 is a perspective view of one of the blocks form 
ing part of the mechanism 'embodyingthe invention and 
connected to ‘one of the wedges by means of a toggle 
strut. 

Referring now in detail ‘to the drawing, 10 designates 
machine tool mechanism embodying the invention. The 
same comprises a casing 11 which corresponds to the 
casing portion 84,. forming part of the-casing 60 in said 
copending application, Ser. No. 590,485. The casing: 11 
‘is formed with a lower internal bore 12 extending to the 
lower ‘edge 13 of the casing. At the upper end of the 
‘bore 12 is ‘an inwardly extending annular ?ange 14. 
Above the ?ange 1'4'is an enlarged chamber ‘15. Above 
the chamber 15 is an internal bore 16. Within the bore 
v1'2 are ball bearings 18; Attached ‘to the lower end‘ 13 
of the casing is a ring 191 The-ring -19‘may- be attached 
to the casing by. screws 20 or ‘in any other-suitable man‘ 
ner and serves to keep‘the ball bearings implace. Within 
the rbore 16. are ‘ball bearings22. 

Extending longitudinally through the casing 11 and 
journa‘lled within the ball‘bearings 18 and22 is a spindle 
23. Said spindle 23 is formed with ya longitudinal axial 
through opening- 24. At its lower‘end :it ‘is formed-‘with 
a head 25 ‘provided with a. tapered'opening 26~to receive 
a male taper 27, such'a's ASA #SOltaper. 
The spindle 23 is formed. with a‘pair of diametrically 

opposed through openings'25a of rectangular cross ‘sec 
tion with curved corners. These'openings are located 
below the ball bearings 22 and substantially within the 
chamber '15. Above the slots 25a,- spindle 23 is formed 
with an axial opennig 27a of less diameter than ithe-axial 
opening 24. Screwed‘ to=the:taper 27 is the lower thread 
ed end of a short draw bolt 30. The draw‘bolt may be 
?xed to the taper 27 ‘by means .of lock‘nut 31. At its 
upper end, the draw bolt 30 is formed with a‘central 
hex socket 32. It is also formed at its upper end with. 
an annular outwardly extending upwardly and outwardly 
tapered frusto-conical?ange 33. The I?ange 33 has an. 
upper frusto-conical surface 34 surrounding the socket 
32, and a lower frusto-conical surface 35 parallel. to the 
frusto-conieal surface 34. 
'Slidably mounted within the diametrically opposed 

slots 25 are a pair of similar, symmetrically disposed 
wedges 40 (Fig. v7). The wedges 40 are of vertical, 
rectangular cross section with curved corners and slide 
snugly but easily in the slots 25. Each wedge 40 has. 
side surfaces 41, a top surface 42 and a [bottom surface 
43. Each wedge is furthermore formed at its inner side 
with a surface 43a of transverse or horizontal curved 
cross section. On the upper end of surface 43a and 
below the upper surface 42, each wedge is formed with‘ 
a part frusto-conical slot 44. The slot 44 has a lower, 
part frusto-conical surface 45 conforming generally to 
the lower conical surface 35 of the ?ange 33. Eachslot: 
44 has an upper,_part frusto-conical surface 46 conform 
ing generally to the upper frusto~conical surface 34 of. 
said ?ange 33. The height of the slot 44 is, however, 
somewhat greater than the height of the ?ange 33. The. 
slots or grooves 44 are vfurther'formed with inner sur 
faces 47 of curved horizontal cross section. The Wedge 
40 is formed with a lip 48 .having a‘straight or ?at ver-v 
tical surface 48a above the slot 44 which ‘lip overhangs 

‘ the inwardly curved surface 43a. 

70 

At the opposite or outer side of each wedge is formed 
a recess 50. The recess50 is formed by upwardly and; 
rearwardly inclined surface 51 extending from a lower 
?at surface 52, and rising upwardly from the bottom. 
surface 43. Extending fromithe the surface. SLis-a part 
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cylindrical groove or cavity 52a which may be some 
what less than 270° in angular extent (greater than 
180°). Extending upwardly from the upper end of the 
groove 52a is a sharply inclined surface 53 from which 
extends an inwardly curved surface 54. The surface 
54 extends to an outer vertical surface 55 in the plane 
of the surface 52. 

Surrounding the spindle 23 and slidable thereon, is a 
sleeve or ring 60 formed with an annular external groove 
61. 'Ilhe ring 60 is formed above the groove 61 with an 
inwardly extending annular ?ange 63 having sliding con 
tact with the spindle, and provided with a pair of dia 
metrically opposed, vertical through slots 64. Below 
the ?ange 63 the ring is formed with an internal enlarged 
diameter forming an inner surface 65. Said ring 60 is 
furthermore formed with diametrically opposed horizon 
tal bores 66 communicating with the vertical slots or 
grooves 64. At the outer end of each bore 66 is a counter 
bore or enlarged opening 67 coaxial therewith. Mount 
ed on the rings 60 are a pair of similar symmetrically 
disposed, diametrically opposed block 70 (Fig. 8). 
Each block 70 comprises a stem portion 71 snugly 

received in one of the bores 66. The stem 71 is formed 
with an internally screw threaded blind opening 72 
for the purpose'hereinafter appearing. Extending from 
the stem 71 is a block portion 74 having parallel vertical 
side surfaces 76 substantially contacting the side surfaces 
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64a of the grooves 64. Portion 74 of each block has an 9 
upper surface 74a from the inner side of which extends 
a front vertical surface 74b. Portion 74 also has a rear, 
?at surface 740 contacting the inner surface 64b of the 
groove 64. Extending from the lower end of the rear 
surface 74c is a bottom surface 74d from which extends 
upwardly and inwardly, an inclined surface 746. Ex 
tending forwardly from the lower end of surface 74b 
is a downwardly curved lip 78. At the inner end of 

30 

4 
wardly, there is interposed between each wedge 40 and 
its block 70, a toggle strut 90. Each toggle strut 90 
has at one end thereof, a part cylindrical portion 91 
received in groove 81 and at its other end a part 
cylindrical portion 92 received in the part cylindrical 
groove 52. Between the portions 91 and 92 is an inter 
connecting portion 93 being formed at one side of the 
center thereof with inclined surfaces 94 and 95 forming 
similar angles to the horizontal. Surfaces 94 contact 
surfaces 74 when the ring 60 is slidably moved down 
wardly on the spindle, to push the wedges 40 inwardly 
to the position shown in Fig. 4. Portion 93 is formed on 
the opposite side of the center thereof with inclined 
surfaces 99 and 100, similar and symmetrically disposed 
with respect to the inclined surfaces 94 and 95, and 
making similar angles to the horizontal when the parts 
are in the position shown in Fig. 4. 

In the position of Fig. 4, surfaces 100 contact the 
inclined surfaces 51 of the wedges, and the surfaces 74s 
of the blocks 70 contact the surfaces 51 of the wedges. 
When the ring 60 is slidably moved upwardly, the 
wedges 40 are pulled outwardly away from each other 
to the position of Fig. 2, and such movement will bring 
surfaces 99 of toggle struts 90 into contact with the sur 
faces 53 of the wedges and surfaces 95 of said struts 
into contact with the surfaces 80 of the blocks. Also, 
as shown in Fig. 2 lips 78 of blocks 70 will nest into 
curved surfaces 54 of the wedges 40. Thus the angle 
of rotation of the toggles 93 is equal to the angle between 
the surfaces 95 and 80 when the parts are in the position 
of Fig. 4. The ring 60 may be raised and lowered by any 

_ suitable means such as a fork 110 received in the groove 
' 61, and the fork may be operated through any suitable 
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lip 78 is a downwardly and outwardly inclined ?at ,___ 
surface 79. 
of inclined surface 74e is an upwardly and outwardly 
sharply inclined surface 80. The surfaces 79 and 80 
are connected by a part cylindrical inner surface 81 
of the same diameter as the part cylindrical surface 52 
of wedge 40. 

It will be noted that the inclination of surface 74e 
of block 70 is the same as the inclination of surface 
51 of'wedge 40. It will also be noted that surfaces 51 
of wedges 40 and surfaces 79 of blocks 70 have the same 
angles to the horizontal and are parallel. 

Within the bottom of each countersunk opening 67 
is washer 84. Screwed within each threaded opening 
72 of‘bloc'k 70 is the shank 85 of a screw 86. The shank 
85 passes through a central opening in washer 84. The 
head 87 of each nut 86 is received within countersunk 
opening 67. g 

It will .be- noted that the ?ange 33 may enter the 
slots 44 in the wedges 40. When the wedges 40 are in 
their inward position close to each other, as shown in 
Fig. 4, the ?ange 33 is within the slots 44. As the 
wedges 40 are slidably moved apart, surfaces 46 contact 
surfaces 34 which push the draw bolt 30 downwardly 
to'lower the male taper v27 to release the same. As the 
wedges 40 are slidably moved inwardly toward each 
other, surfaces 45 of wedges 40 contact ‘the undersur 
faces 35 of the ?ange 33 and raise the draw bolt for 
clamping the male taper to the spindle. Such latter 
position is shown in Fig. 4. In the released position 
(Fig. 2), the draw bolt and the male taper may be re 
moved through the lower end of the spindle. The draw 
bolt may be adjusted relative to the spindle by loosening 
the lock nut 31, turning the draw bolt relative to the 
taper 27 to the desired position, and then again tighten 
ing the lock nut. A Wrench may be inserted into the 
socket 34 for turning the draw bolt relative to the 
taper. 

~ In order to move the wedges 40 inwardly and out 

Extending upwardly from the inner end 

40 

lever, not shown. v 
It will now be understood that instead of having an 

internally long draw bolt extending through the entire 
spindle, a short draw bolt may be employed, and it may 
be moved to clamping and releasing positions by the 
toggle means shown. 

It will thus be seen that there is provided a device. in 
which the several objects of this invention are achieved 

H and which is well adapted to meet the conditions of 
“ practical use. 
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As various possible embodiments might be made of 
the above invention, and as various changes might be 
made in the embodiment above set forth, it is to be under 
stood that all matter herein set forth or shown in the 
accompanying drawings is to be interpreted as illustrative 
and not in a limiting sense. 
Having thus described the invention, I claim as new 

and desire to secure by Letters Patent: 
1. In combination, a rotatable spindle, a draw bolt 

v’ slidable within said spindle, a frusto conical ?ange 
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formed on said draw bolt, said spindle being formed with 
opposing slots, wedges slidably received within said slots 
and formed with frusto conical grooves cooresponding 
to and adapted to receive said frusto conical ?ange on 
said draw bolt for causing sliding movement of said bolt 
relative to said spindle, a sleeve member surrounding 
said spindle and concentric therewith, blocks mounted 
on the inner surface of said sleeve, the inward surfaces 
of said blocks being formed with part-circular cavities, 
said wedges formed in their outward surfaces with part 
circular cavities, said cavities in-said blocks and wedges 
having peripheries greater than 180° and less than 360°, 
toggle members each having a central shank portion and 
enlarged rounded end portions, each corresponding block 
and Wedge having a toggle disposed therebetween, with 
one enlarged rounded end ‘of said toggle rotatably jour 
nalled within the part-circular cavity of the block and the 
opposite enlarged rounded portion of the toggle ro 

] tatably journalled within the part-circular cavity of the 
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Wedge, said sleeve being longitudinally slidable relative 
to said spindle whereby movement of said sleeve in one 
longitudinal direction will force said wedges inwardly 
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to move the draw bolt in one direction, and whereby 
movement in another longitudinal direction of said sleeve 
will cause said wedges to be pulled outwardly to move 
the draw bolt relative to the‘spindle in an opposite direc 
tion. 

2. In combination, a spindle formed with a central 
longitudinal opening and with opposed slots, wedge mem 
bers slidably received in said slots, the outer surface 
of each wedge member being formed with a cavity of 
angular extent approximately 270°, a sleeve coaxial 
with said spindle and movable longitudinally relative to 
said spindle, said sleeve being formed on its inner surface 
with cavities corresponding to the cavities in the outer 
surfaces of said wedges, a toggle link interposed between 
each pair of cavities in said wedges and outer cylin 
drical sleeve, said toggle links formed with a central 
shank portion and rounded outer end portions, said 
rounded end portions received within the cavities of said 
wedges and said sleeve so as to be rotatably locked there 
in, whereby when said sleeve is moved from one posi 
tion relative to said spindle to a second position, the 
toggle links will rotate relative to the cavities in the 
sleeve thus pushing the wedges inwardly in the slots of 
the spindle, and when the sleeve is moved from the sec 
ond position back to the ?rst position the toggle links 
will again rotate in the opposite direction, thus drawing 
the wedges outwardly of said slots in said spindle. 

3. In combination, a spindle mounted for rotation 
about an axis, said spindle formed with a central open 
ing, a draw bolt receivable within said opening, said 
spindle formed with opposing slots, wedges slidably re 
ceived within said slots, and adapted to clamp said draw 
bolt upon sliding inwardly in said slots and to release said 
draw bolt upon sliding outwardly in said spindle slots, 
the (outwardly facing end surface of each wedge formed 
with a part-circular cavity, said cavities being approxi 
mately 270° in angular extent, a sleeve member sur 
rounding said spindle and concentric therewith, the inner 
surface of said sleeve being formed with inwardly pro 
jecting portions corresponding to said wedges, said in 
wardly projecting portions of said spindle formed with 
cavities corresponding to said cavities in said wedges, 
toggle push and pull links interconnecting each wedge 
cavity and corresponding sleeve cavity, said toggle links 
being formed with enlarged‘ rounded ends so as to be 
joumalled by said cavities and be partially rotatable 
therein, said sleeve being movable longitudinally relative 
to said spindle, whereby said toggle links will push said 
wedges inwardly in said spindle slots upon movement of 
said sleeve in one direction, and said toggle links ‘will 
pull said wedges outwardly in said spindle slots upon 
movement of said sleeve in the opposite direction. 

4. The combination of claim 3, said inwardly projecting 
portions of said sleeve being partially received within 
said spindle slots. 

5. In combination, a spindle mounted for rotation 
about a longitudinal axis, said spindle being formed with 
a longitudinal opening and with a plurality of transverse 
slots intersecting said longitudinal opening, wedges slid~ 
able in said transverse slots, said wedges being formed 
with inward end surfaces and outward end surfaces, the 
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6 
outward end surface of each wedge formed with a trans~ 
verse concave recess, the inward end of each concave 
transverse recess formed with a transverse part-cylindrical 
cavity, the portions of said transverse groove adjacent 
said transverse cavity being ?at, a plurality of toggle 
links, said toggle links being formed with a central stem 
portion having two pairs of opposed parallel sides and 
part-cylindrical end portions, one portion of each toggle 
link being received within the part-cylindrical cavity of 
a wedge, a sleeve surrounding said spindle and concentric 
therewith, said sleeve formed with inwardly projecting 
portions adjacent said wedges, said inwardly projecting 
portions being formed with inwardly curved lips, a part 
cylindrical cavity formed between said inwardly curved 
lips and said lips formed with ?at portions adjacent said 
cavity, the outer rounded end of each toggle link oppo 
site the end received in the wedge being received Within 
the cavity of the inward sleeve projection thereadjacent 
and between the curved lips thereof, said curved lip por 
tions of said inward sleeve projections being partially 
received within said concave transverse recesses of said 
wedges, and means to move said sleeve longitudinally 
relative to said spindle, whereby said wedges will be 
pushed or pulled in said transverse slots by said toggle 
links depending on the direction of movement of said 
sleeve, and the movement of said sleeve will be limited 
by the flat parallel walls of said toggle links bearing on 
the ?at walls adjacent the transverse part-cylindrical 
cavities in said wedges and said inwardly projecting lip 
portions of said sleeve. 

6. In combination, a spindle for a milling machine 
mounted for rotation about a longitudinal axis, said spin 
dle being formed with a central longitudinal opening for 
receiving a draw bolt, said spindle being formed with 
transverse slots intersecting said central opening, wedges 
slidable within said transverse slot and adapted to clamp 
a draw bolt in the central opening of the spindle, upon 
‘being moved inwardly in said slots, an outer sleeve con 
centric with said spindle and movable longitudinally rela 
tive thereto, said wedges being interconnected with the 
‘adjacent portions of said outer sleeve by toggle links, 
each of said toggle links ‘being connected at one end to 
a wedge and at the other end to an inwardly projecting 
portion of said sleeve, said connections being of the 
knuckle type so that each toggle may move through a 
partial are relative to the wedges and the sleeve, whereby 
longitudinal movement of said coaxial sleeve relative to 
said spindle, will produce transverse movement of said 
wedges through the transmission of said toggle linkage so 
to clamp or release a draw bolt between said wedges. 
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