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TOOL HOLDER WITH SPRING OPERATED NUT 

I BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to a tool holder and 

more speci?cally to a tool holder that automatically 
locks onto a tool adapter in response to insertion of 
such adapter in the holder. 

2. Prior Art 
A tool holder having a hollow supporting member 

and a locking ring threaded thereon for movement be 
tween angular limits de?ned by a pair of pins is shown 
in U.S. Pat. No. 2,719,722, which is owned by the as 
signeev of the present invention. 
‘A modi?cation of the structure of US. Pat. No. 

2,719,722 is shown in U.S. Pat. No. 3,512,793 wherein 
a latch mechanism has been provided by two separately 
movable pins respectively biased by separate springs, 
and respectively retained in the supporting member by 
separate threaded plugs. 

SUMMARY OF THE INVENTION 
According to this invention, a tool holder assembly 

includes a hollow supporting member provided with a 
spring-operated nut under the control of a latch mecha 
nism. The latch mechanism includes a release pin 
which is directly carried by the supporting member and 
moves along its own length, parallel to the rotational 
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tion of a tool when the locking ring has been moved be 
yond the locked position without a tool therein. 
Yet another object of the present invention is to pro 

vide a safety-type of recess in the locking ring that en 
ables the use of a wrench thereon without providing 
any projecting structure that could comprise a safety 
risk. 
Many other advantages, features and additional ob 

jects of the present invention will become manifest to 
those versed in the art upon making reference to the 
detailed description and the accompanying drawings in 
which a preferred structural embodiment incorporating 
the principles of the present invention is shown by way 
of illustrative example. 

1 ON THE DRAWINGS: 

FIG. 1 is a fragmentary [vertical cross-sectional view 
of a tool holder assembly provided in accordance with 
the principles of the present invention; 
FIG. 2 is a cross sectional view taken along line ll-ll 

of FIG. 1; ' 
FIG. 3 is a bottom end view of the structure of FIG. 

axis, .a latch pin being secured to the release pin with ~ 
a rigid connection therebetween, the latch pin being 
movable parallel to the rotational axis, perpendicular 
to its own length to hold the spring-operated nut or 
locking ring in the unlocked position. The locking ring 
has an angular cut-out into which a stop extends, an an 
nular cover of L~shaped radial cross section closing 
such cut-out to provide a substantially closed groove in 
which there is disposed two equal parallel helical 
springs. The locking ring further has a cylindrical 
?ange, a portion of which is removed to de?ne angu 
larly spaced abutments that coact with the stop against 
which the locking springs act. , 1 
Accordingly, it is an object of the present invention 

to provide a tool holder having a spring-operated nut. 

A further object of the present invention is to provide 
in the environment set forth a simple latch mechanism 
for such nut. . 
A further object of the present invention is to provide 

a tool holder assembly having a nut of such con?gura 
tion as to eliminate vthe need for relatively costly tre 
panning during manufacture. 
A further object of the present invention is to so con 

struct lock spring means as to reduce manufacturing 
cost and also so as to reduce reaction time. 
A further object of the present invention is to so con 

struct the lock spring means as to enable an increase in 
manufacturing tolerances that can be given to cooper 
ating parts. 
Yet another object of the present invention is to pro 

vide a stop and an abutment which engage at the 
locked position of the locking ring, thereby protecting 
the latch mechanism against damage. 
A still further object of the present invention is to 

provide a stop and abutment which engage so as to in 
sure a suitable preload on the lock spring means, and 
also so as to prevent excessive turning of the lock ring, 
excessive turning being that which would permit recep 

45 

55 

60 

65 

FIG. 4 is an elevational view of a tool or tool adapter 
which can be received in the tool holder assembly‘ of 
FIG. 1. 

ASv SHOWN ON THE DRAWINGS: 
The principles of the present invention are particu-' 

larly useful when embodied in a tool holder assembly 
such as illustrated in FIG. 1, generally indicated by the 
numeral 10. The tool holder assembly 10 includes a 
hollow supporting member 11 which has a recess that 
includes a tapered portion 12 and an outer cylindrical 
portion 13 which is slotted as at 14 and 15, the end por 
tion of the supporting member 11 being threaded at 16. 
Adjacent to the threads 16, the supporting member 11 
is provided with a radially projecting stop 17 which is 
threaded securely thereon. ' 
.Conventional structure is provided by which a tool 
18 (FIG. 4), the supporting member 11 and a locking 
ring 19 are secured together for corotation. An exam 
ple of such structure is shown in US. Pat. No. 
2,719,722. With such representative structure, the tool 
18 includes an adapter that has a tapered body 20, a cy 
lindrical portion 21, and a pair of ears 22,22. The ta 
pered body 20 is received in the recess 12, the cylindri 
cal portion 21 is received in the recess portion 13, and 
the ears 22,22 are received in the slots 14,15. The lock 
ing ring 19 has threads which mate with the thread 16 
on the supporting member 11 and has a flange 23 
which has an upper surface 24 that acts on the lower 
side of the cars 22, 22, the ears being receptive through 
the flange 23 through a pair of beveled slots 25,25. 
When the slots 25,25 are aligned with the slots 14,15, 
the tool 18 can be inserted or withdrawn. Such position 
of alignment is referred to herein as the locked position 
of the locking ring 19 which is the position where the 
tool 18 is not locked and which position is maintained 
by the latch mechanism described below. Thus the un 
locked position of the locking ring 19 is one wherein 
the tool 18 is locked into the assembly 10. The locking 
ring 19 has an axially opening notch 26. The locking 
ring 19 is further provided with groove means 27, and 
the structure that de?nes the groove means 27 is all co 
movable with the locking ring 19 during rotation 
thereof on its threads 16. The groove means 27 have 
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been provided in such a way as to avoid the necessity 
of any trepanning operation, and to that'end there is a 
groove or cutout 28 on the locking ring 19 which opens 
radially outwardly and which also is axially open. The 
portion 28 of the groove 27 that is de?ned by the lock 
ing ring 19 thus de?nes two walls of a substantially en~ 
closed groove which encircles the rotational axis. The 
other two walls of the substantially closed groove 
means 27 are provided by an annular cover 29 which 
has an L-shaped radial cross section and which is tele 
scopically received on the ring 19. The locking ring 19 
further has a set of four axially elongated wrenching re 
cesses 30,30 each having the shape of a Woodruff key. 
This structure is advantageous in that no projection is 
provided on the outside of the locking ring 19 and thus 
any threat to an unsafe condition is avoided. 
The provision of the groove portion 28 in the locking 

ring 19 leaves a circumferential ?ange 31, and as 
shown in FIG. 2, the ?ange 31 is cut away for a little 
more than vl2 degrees at 32 to de?ne a pair of abut 
ments 33,34 that are angularly spaced from one an 
other. The stop 17 projects horizontally between the 
abutments 33,34 and so the coaction between the abut 
ment 33 and the stop 17 limits the amount that the 
locking ring 19 can be loosened or unscrewed, and also 
serves to de?ne accurately the position of slot align 
ment shown in FIG. 1 and described previously. The 
coaction between the abutment 34 and the stop 17 lim 
its the amount that the locking ring 19 can be tight 
ened. When there is a tool 18 in the recess 12, the tool 
actually limits the amount that the locking ring 19 can 
be tightened, but in the absence of such a tool, where 
it not for the cooperation between the abutment 34 and 
the stop 17, the locking ring 19 could be rotated in a 
tightening direction for 180 degrees from the position 
illustrated so as to create a slot alignment which would 
be spurious. 

In the groove means 27, there is provided lock spring 
means 35. In this embodiment, the lock spring means 
35 comprises two equal helical coil springs 36,36 of the 
compressiontype disposed in parallel to each other in 
the groove means 27. One end of the springs 36,36 acts 
against a dowel pin 37 secured to the locking ring 19, 
and the other ends of the springs 36,36 each receive a 
pilot 38 carried on a block 39 that also acts against one 
side of the stop 17. This arrangement of lock spring 
means is particularly advantageous. Previously, to get 
the necessary spring force, a pair of concentric springs 
were provided which inherently and necessarily had 
different parameters, and one of these differences was 
in the total number of coils. With such an arrangement, 
the coils of one spring tended to rub against the other 
so as to produce a rather slow reaction time. With the 
present arrangement, reaction time is shortened and 
procurement cost is reduced since only one type of part 
is needed. Further, with this arrangement, a greater ro 
tation of the locking ring is possible before the spring 
reaches its solid height, and therefore the angular spac 
ing between the abutments 33,34 has thus been able to 
be increased by 30 degrees, thereby enabling use of less 
exacting tolerances in related parts, such as in the 
thickness of the ears 22,22 on the tool 18. 
The latch mechanism by which the locking ring 19 is 

held in its locked position (tool unlocked position) in 
cludes a release pin 40 which is directly slidably carried 
by the supporting member 11 and which moves along 
its own length, parallel to the rotational axis of the tool 

20 

25 

30 

4 
holder assembly. A spring 41 acting between the sup 
porting member 11 and the release pin 40 directly 
urges the release pin toward the tool, and for that rea 
son, the release pin 40 tends to or normally projects 
from the end of the supporting member 11 into the slot 
14. When one of the ears 22 of the tool 18 engages the 
lower end of the release pin 40, the release pin 40 is 
thus forced by the tool 18 against the force of the 
spring 41 to a retracted position. A latch pin 42 has a 
rigid connection with the release pin 40, and the pins 
40, 41 project transversely to each other. The latch pin 
42 is thus moved by the release pin 40 in a direction 
which is perpendicular to its own length and which is 
parallel to the rotational axis. When the tool 18 is re 
moved, the spring 41 through the release pin 40 thus 
urges the latch pin 42 to enter the notch 26 in the 
?ange 31 of the locking ring 19. A slot 43 in the wall 
the supporting member 11 enables such vertical move 
ment of the pins 42, the slot 43 being vertically elon 
gated. 

In operation, the structure of FIG. 4 is inserted into 
the structure of FIG. 1 and one of the ears 22 shifts the 
release pin 40 upwardly, thereby also raising the latch 
pin 42 until it clears the vertical edge of the notch 26, 
whereupon the lock spring means 35 rotates the lock 
ing ring 19 to clamp the tool ?rmly in position for coro 
tation. When the locking ring 19 is rotated with respect 
to the supporting member 11, such rotation continues 
until the slots 25 are aligned with the ears 22 where 
upon the tool 18 becomes released and moves down 
wardly by gravity, andwhenever the slots 14,15 are so 

' aligned with the slots 25, the notch 26 is aligned with 
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the latch pin 42 so that it can drop into such notch. In 
the event that the locking ring 19 is rotated rapidly to 
achieve such alignment, the latch pin 42 is protected 
against damage by virtue of the simultaneous engage~ 
ment of the abutment 33 with the stop 17. In the event 
that the release pin 40 is actuated by some other instru 
mentality, the lock ring 19 is restricted by the abutment 
34 and the stop 17 to provide less than one-half turn of 
movement, such engagement also serving to preserve 
the preload on the lock spring means 35. 
Although various minor modi?cations might be sug 

gested by those versed in the art, it should be under 
stood that I wish to embody within the scope of the pa— 
tent warranted hereon, all such embodiments as rea 
sonably and properly come within the scope of my con 
tribution to the art. - 

I claim as my invention: 
1. A tool holder assembly comprising: 
a. a hollow supporting member adapted to be secured 

' to a machine tool spindle, having a recess for re 
ceiving a tool, and having a threaded end portion; 

b. a tool having a portion to be received in said re 
cess; 

c. a threaded locking ring carried on said threaded 
end portion; 

d. means on said supporting member, on said tool 
and on said locking ring to lock said tool onto said 
supporting member for driven corotation, said 
locking ring being movable to a locked and an un 
locked position; 

e. lock spring means acting between said supporting 
member and said locking ring and urging said lock~ 
ing ring to move to the locked position; 
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f. a release pin directly slidably carried by said sup 
porting memberfor movement along its length in 
a direction parallel to the rotational axis of the sup 
porting member, and normally projecting from said 
supporting member into a portion of said recess to 
be engaged by the tool as the tool is received in said 
supporting member; 

g. a spring directly urging said release pin toward said 
tool; and 

h. a latch pin having a rigid connection with said re 
lease pin and projecting radially therefrom through 
an axially elongated radially open slot in said sup 
porting member, said latch pin being movable in a 
direction perpendicular to its length into an axially 
opening notch in said locking ring. 

2. A tool holder assembly according to claim 1 which 
includes means comovable with said locking ring de?n 
ing a substantially enclosed groove encircling the rota 
tional axis in which said lock spring means is disposed. 

3. A tool holder assembly according to claim 2 in 
which said groove means comprises a radially out 
wardly as well as axially open groove in said locking 
ring, and an annular cover of L-shaped cross section 
telescopically received on said locking ring and sub 
stantially closing said groove. . 

4. A tool holder assembly according to claim 1 in 
which said lock spring means comprises two equal 
springs disposed in parallel to each other. 

5. A tool holder assembly according to claim 1 in 
which said _locking ring has a set of radially outwardly 
opening axially elongated recesses, each of the recesses 
having the shape of a Woodruff key. 

6. A tool holder assembly according to claim 1 in 
cluding a radially projecting stop on said supporting 

. member, and a movable pair of angularly spaced abut 
ments on said locking ring, one of said abutments being 
engageable with one side of said stop at said unlocked 
position, and the other of said abutments being engage 
able with the other side of said stop to limit the rotation 
of said locking ring in absence of said tool. 

7. A tool holder assembly according to claim 6 in 
which said locking ring has a cylindrically shaped 
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f. means rigidly secured to and comovable with said’ 

locking ring de?ning a substantially enclosed 
groove encircling the rotational axis in which said 
lock spring means is disposed, said groove means 
comprising a radially outwardly as well as axially 
open groove in said locking ring, and an annular 
cover of L-shaped cross section telescopically rig 
idly corotatably received on said locking ring and 
substantially closing said groove; 

g. a latch pin movable in a direction parallel to the 
rotational axis of said locking ring into a position 
where it holds said locking ring in the unlocked po 
sition; - 

h. a release pin having a rigid connection with said 
latch pin and projecting transversely therefrom 
such that it can be engaged by the tool as the tool 
is received by the tool holder; 

i. only one of said pins being directly slidably carried 
by said supporting member for movement along its 
length in a direction parallel to the rotational axis 
of the supporting member; and 

j. a spring urging said one pin toward said tool. 
10. A tool holder assembly according to claim 9 in 

which said lock spring means comprises two equal 
springs disposed in parallel to each other. 

11. A tool holder assembly according to claim 9 in 
cluding a single radially projecting stop on said sup 
porting member, and a pair of angularly spaced abut 
ments on said locking ring, one of said abutments being 
engageable with one side of said stop'at said unlocked 
position, and the other of said abutments being engage 

, able with the other side of said stop to limit the rotation 
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?ange with a cut-out portion defining said abutments. 4 

8. A tool holder assembly according to claim 1 in 
cluding a stop on said supporting member, and a pair 
of angularly spaced abutments on said locking ring en 
gageable with said stop, one of said abutments provid 
ing a preload on said lock spring means. 

9. A tool holder assembly comprising: 
a. a hollow supporting member adapted to be secured 

to a machine tool spindle, having a recess for re 
ceiving a tool, and having a threaded end portion; 

b. a tool having a portion to be received in said re 
cess; 

c. a threaded locking ring carried on said threaded 
end portion; 

d. means on said supporting member, on said tool 
and on said locking ring to lock said tool onto said 
supporting member for driven corotation, said 
locking ring being movable to a tool-locked and an 
unlocked position; ‘ 

e. locking spring means acting between said support 
ing member and said locking ring and urging said 
locking ring to move to the locked position; 
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of saidlocking ring in absence of said tool. 
12. A tool holder assembly according to claim 11 in 

which said locking ring has a cylindrically shaped 
?ange with a cut-out portion de?ning said abutments. 

13. A tool holder assembly according to claim 9 in 
cluding a single stop on said supporting member, and 
a pair of angularly spaced abutments on said locking 
ring engageable with said stop, one of said abutments 
providing a preload on said lock spring means. 

14. A tool holder assembly comprising: 
a. a hollow supporting member adapted to be secured 

to a machine tool spindle, having a recess for re 
ceiving a tool, and having a threaded end portion; 

b. a tool having a portion to be received in said re 
cess; 

c. a threaded locking ring carried on said threaded 
end portion; 

d. means on said supporting member, on said tool 
and on said locking ring to lock said tool onto said 
supporting member for driven corotation, said 
locking ring being movable to a tool locked and un 
locked position; ' 

e. lock spring means acting between said supporting 
member and said locking ring and urging said lock 
ingring to move to the locked position, said lock 
spring means comprising two equal helical coil 
springs disposed in parallel to each other; 

f. a block having two pilots projecting into the end 
most coil of said springs and acting against said 
supporting member; 

g. a latch pin movable in a directional parallel to the 
rotational axis of said locking ring into a position 
where it holds said locking ring in the unlocked po 
sition; 
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h. a release pin having a rigid connection with said 
latch pin and projecting transversely therefrom 
such that it can be engaged by the tool as the tool 
is received by the tool holder; 

. only one of said pins being directly slidably carried 
by said supporting member for movement along its 
length in a direction parallel to the rotational axis 
of the supporting member; and 

j. a spring urging said one pin toward said tool. 
15. A tool holder assembly according to claim 14 in 

cluding a single radially projecting stop on said sup 
porting member, and a pair of anguarly spaced abut 
ments on said locking ring, one of said abutments being 
engageable with one side of said stop at said unlocked 
position, and the other of said abutments being engage 
able with the other side of said stop to limit the rotation 
of said locking ring in absence of said tool. 

16. A tool holder assembly according to claim 15 in 
which said locking ring has a cylindrically shaped 
?ange with a cut-out portion de?ning said abutments. 

- 

17. A tool holder assembly according to claim 14 in 
cluding a single stop on said supporting member, and 
a pair of angularly spaced abutments on said locking 
ring engageable with said stop, one of said abutments 
providing a preload on said lock spring means. 

18. A tool holder assembly according to claim 14 in 
which said equal springs are helical coil springs, and a 
block having two pilots projecting into the endmost 
coils of said springs and acting against said stop. 

19. A tool holder assembly comprising: . 
a. a hollow supporting member adapted to be secured 

to a machine tool spindle, having a recess for re 
ceiving a tool, having a threaded end portion, and 
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8 
having a single radially projecting stop secured 
thereto; { 

b. a tool having a portion to be received in said re 
cess; 

c. a threaded locking ring carried on said threaded 
end portion, said locking ring being movable to a 
tool-locked and an unlocked position, said locking 
ring having a cylindrically shaped ?ange with a cut 
out portion de?ning a movable pair of angularly 
spaced abutments ?xed thereon for respectively 
engaging oppositely directed surfaces on said stop 
at said locked position and to limit rotation of said 
locking ring in absence of said tool; 

(1. means on said supporting member, on said tool 
and on said locking ring to lock said tool onto said 
supporting member for driven corotation; 

e. lock spring means acting between said supporting 
member on said locking ring and urging said lock 
ing ring to move to the locked position; 

f. a latch pin movable in a direction parallel to the ro 
tational axis of said locking ring into a position 
where it holds said locking ring in the unlocked po 
sition; 

g. a release pin having a rigid connection with said 
latch pin and projecting transversely therefrom 
such that it can be engaged by the tool as the tool 
is received by the tool holder; , 

h. only one of said pins being directly slidably carried 
by said supporting member for movement along its 
length in a direction parallel to the rotational axis 
of the supporting member; and 

i. a spring urging said one pin toward said tool. 
* * * * * 


