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EUNITED STATES FATENT OFFECE. 

CHARLES J. FANCHER AND ROBERTA. JOHNSON, OF WINDSOR, VERNIONT, ASSIGNORS 
TO THE NATIONAL ACME CONIR ANY, OF CLEVELAND, OHIO, A CORPORATION OF 
OEO. 

COLLE-FORNING IIACHINE. 

Application filed December 9, 1920. 

To all whom it may concern 
Be it known that we, 

FANCHEi and RoBERT A. JoHNSON, both 
citizens of the United States, residing at 
Windsor, in the county of Windsor and 
State of Vermont, have invented certain 
new and useful improvements in Collet 
Forming Machines, of which the following 
is a specification. 
This invention relates to collet forming 

machines, and particularly to a machine 
which is adapted to form and shape in a 
single operation the gripping fingers on 
pressed steel feed collets for metal work 
ing machines. 
An important object of this invention is 

to provide a machine adapted to be em 
ployed in connection with the manufacture 
of feed collets shown and described in our 
co-pending allowed application for an in 
provement in feed collets, Serial No. 358,501, 
filed February 13, 1920, and in our co-pend 
ing divisional application thereof for the 
method of making feed collets, Serial No. 
4.17.646, filed October 18, 1920, and which 
machine is simple in construction and oper 
ation, durable and effective in use and eco 
nomical to manufacture. 

in the manufacture of feed collets in ac 
cordance with the methods described in oil 
above co-pending applications, the blank 
for the collet which is preferably first 
stamped or otherwise formed out of pressed 
sheet steel with projecting finger pieces, is 
placed in a coiling machine and by the ac 
tion of suitable instrumentalities the blank 
is bent, rolled or formed up into a hollow feed collet having projecting gripping 
fingers. This coiling of the blank into the 
feet collet is described and claimed in otti' 
co-pending application for coiling machine, 
and forms no part of the present invention. . 

After the operation of coiling the blank 
into the collet having pirojecting fingers, it 
is necessary to provide suitable means for 
forming the fingers of the feed collet into 
the desired shape, and it is the object of the 
present invention to provide a collet form: 
ing machine which embodies certain novel 
instrumentalities and mechanism which will 
in a single operation form the fingers of the 
collet into the desired shape. ' ' 
Other objects of this invention will ap 

pear as the description proceeds, reference 
being had to the accompanying drawings 
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forning a part of this specification, where 
in like reference characters indicate simi 
lar parts throughout the various figures, and 
wherein Fig. is a front elevation of the 
present machine: Fig. 2 is a side elevation 
thereof: Fig. 3 is a detail front view partly 
broken away and on a somewhat larger 
scale disclosing the forming mechanism: 
Fig. 4 is a sectional side elevation thereof; 
Fig. 5 is a detail plan view partly in section 
of the slide mechanism for the forming 
jaws; "Fig. 6 is a perspective view of a form 
ing jaw and related parts: Fig. 7 is a detail 
view showing the jaws in closed position: 
Fig. S is a perspective view of the ejector 
mechanism: Fig. 9 is a detail view showing 
the knock-out cam: Fig. 10 is a perspective 
view of an unformed collet; and Fig. 11 is 
a perspective view of a formed collet. 
Our invention has to do merely with the 

forming and shaping of the gripping fingers 
of a feed collet after the same has been 
coiled or formed up from a sheet metal 
blank into a hollow tubular form, and in 
the present instance the various elements 
making up the invention are incorporated 
in a suitable power driven machine. 

In the machine shown, the framework 
comprises a standard or base 2 compris 
ing suitable legs 3. The base or bed 2 is 
provided with upwardly extending bearings 
4 and 5 adapted to receive a crank shaft 
6 having the usual power driven wheel 7. 
The machine is provided with the usual 
treadle 8 with suitable connecting mecha 
nism 10-11 for the clutch adapted to con 
nect and disconnect the wheel 7 from the 
crank shaft. The crank shaft 6 is con 
nected to a rotary cam ring 15 by means of 
a connecting rod 12 carried respectively by 
cranks or crank pins 13 and 14. To the 
base of the machine is bolted or otherwise 
secured a forming mechanism support or 
head 16 shown as circular and provided 
centrally thereof with a forming arbor 21. 
A bushing 46 is held in an opening in the 
support 16 by means of three collar screws 
55, one being shown in Fig. 4 and the form 
ing arbor 21 is securely held in this bushing 
by means of a screw 56 and washer as illus 
trated in this figure. 
The camming ring 15 is so mounted with 

respect to the forming head 16 as to have a 
rotary movement relatively thereto and in 
order to accomplish this the camming ring 
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is held in position on the forming head 16 
by means of three attaching plates 17 Se 
curely bolted to the ring (see Fig. 4) and 
adapted to slide in grooves 17 formed in 
the periphery of the forming base 16. At 
tached to the camming ring 15 by means of 
bolts 19 are a plurality of cans 18, three 
being provided by way of illustration in 
the present instance, and by means of slots 
20 the cams may be adjusted in position as 
desired. 
Bolted to the front face of the forming 

head 16 are slide supporting members 25 
and 26 (see Figs. 3 and 5), forming ways 
or guides for the slides. 27. 
27 are provided with slots 29 at their outer 
ends for the reception of rolls 28 mounted 
on studs 30. The forming jaws 31, the work 
ing faces of which have a curved or seg 
mental formation, are secured to the slides 
27 by means of a rib 33 inserted in a slot 
34 in the slide and bolted thereto. These 
slides 27 ai'e each adapted to be normally 
held in idle or open position, as illustrated 
in Fig. 3, by means of a coiled spring 35. 
This spring is confined in a hole 36 (see 
Figs. 4 and 5) drilled at the junction of the 
slide bearing membel's 25. The free end of 
the spring is carried in a sleeve 37, which 
is connected to the slide 2 by means of a 
pin 38. This pin may be screwed into the 
side of the sleeve and fits into a hole in the 
slide. A portion of the slide bearing mem 
bers 25 is cut away as at 39 shown in Fig. 
4 to form a slot between the two members 
through which the pin 38 is adapted to 
operate. 

In operation the unformed piece 22 is 
placed upon the arbor 21, and when the 
clutch 9 is engaged, the crank shaft makes 
one revolution thereby causing the cam ring 
15 to make about one-eighth of a revolution 
in a counter-clockwise direction, and then 
return to idle position. When the cam ring 
15 revolves on the forming head 16 the cams 
6 are brought into engagement with the rolls 
28 carried in slides 27. By this action of 
the cams, the slides carrying the forming 
jaws 31 are forced toward the arbor 21 to 
the closed position shown in Fig. 7 and the 
piece to be formed is pressed tightly be 
tween the arbor and the jaws, thus forming 
it, into the finished piece 23 shaped as illus. 
trated in Fig. 11. 
During the last part of the revolution of 

the crank shaft, which is about one-eighth 
of a turn and when the can ring 15 has 
nearly returned to its position of rest, and 
after the forming jaws 31 have opened by 
means of springs 35 sufficiently to allow the 
removal of the formed piece 23, a cam 4) 
(see Figs. 2 and 9) engages a knock-out 
lever 41, thus actuating the same and re 
Sulting in the ejection of the finished piece 
from the arbor 21. This is accomplished by 
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means of an ejector ring 42 (see Figs. 4 
and S), which has a free sliding fit on the 
arbor, and which of course must be changed 
in case it is desired to use a different size 
arbor. For the purpose of enabling the 
ring 42 to be changed or replaced, three rods 
43 are riveted into the ejector ring as shown 
in Fig. 8, and these rods are attached to 
ejector rod 44 with set screws by means of 
the collar 45. The rods 43 slide freely 
through holes in bushing 46. 
The knock-out or ejector lever 41 has a 

cushioned or safety connection on the rod 
44 by means of two springs 47 held in posi 
tion by means of fastening colla's 48 as il 
lustrated in Fig. 2. This cushioned connec 
tion is designed for the purpose of eliminat 
ing any accidental damage to the mechanism 
in case the slides 27, which as hereinbefore 
stated, are returned to idle or open position 
by spirings 35, should for any reason fail 
to operate. in which case the ejector ring 
would strike against the ends of jaw's 31. 
Thus the resilient connection of the knock 
out lever 41 to the ejector rod 44 in such a 
case would operate to prevent damage to 
the ejector ring 42 in contacting with the 
jaws 31. 
The collar 50, which carries the knock-out 

cam 40 may be the usual brake collar used 
on conventional power presses. This knock 
out cam 40 is fitted into a groove cut in the 
side of the collar 50, and is held by Screws, 
and as illustrated in Fig. 9, may be ad 
listed in the desired position for the proper 
timing of the ejector. 
The forming arbor 21 (see Fig. 4) is pref 

erably shaped so as to have substantially a 
cylindrical body portion 60, an intermediate 
portion 61 having a tapered formation, and 
an outer end portion 62, illustrated in the 
present instance as “cylindrical in shape, 
although of course the end portion 62 may 
be formed in cross section of any desired 
shape, i. e., hexagonal or S(quare. Each of 
the segmental jaws 31 have their under sul 
faces in like manner formed to correspond 
and cooperate with the surfaces 60, 61 and 
62, as shown particularly at 63, 64 and 65, 
in Fig. 6. The edges of the jaws 31 are bev. 
eled at 66, in the present instance at sub 
stantially 120° so that in the closed position 
of the jaws 31 as seen in Fig. 7 the adja 
cent beveled edges thereof will coincide and 
the segmental portions 32 will inite into a 
completely formed bore having substantially 
continuous unbroken walls. Although the 

7 5 

80 

90 

OO 

105 

O 

5 

() 

applicants have illustrated in the present case 
three slides 27 and jaws 31, it is obvious that 
a larger or smaller number may, if desired, 
be employed without departing from the 
spirit of the invention, and in such cases 
the bevels 66 would be made at such angle 
as to cause the adjacent jaws to cooperate 
with each other as above described, 't 
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It will be observed from Fig. 10 that the 
unfoiled coiled piece or collet 22 comprises 
a hollow or tubular body portion having 
projecting portions or finger pieces 22. 
This body portion also may preferably be 
provided with a shouldered portion 24. 
The arbor 21 comprises a body portion 60 of 
Substantially the same diameter as the bore 
of the shoulder portion 24 of the piece 22, 
when a shoulder is formed prior to the form. 
ing of the fingel's thereby to permit the col S s 

let to be slipped on and off of the arbor. 
The projecting portion of the piece 22 may 
be shaped in any desired manner so as to 
comprise a gripping portion adapted to grip 
and feed the work when the collet in use is 
attached to the feed member of a metal. 
Working machine. When, as shown in Fig. 
} (), the collet, is provided with the shoulder 
portion 24' prior to the shaping of the fin 
ge's, the bore of the jaws 31 formed by the 
segmental faces 63 will have substantially 
the same diamete' as the larger diameter of 
the body of the collet. In the present case, 
for the purpose of illustration, we have 
shown the collet body with three projecting 
portions o' finger pieces 22 although of 
course it is readily understood that a less 
number of a larger number may be provided 
Without in any way affecting the present in . 
vention, the essence of which is to shape the 
projecting polition or portions of the coiled 
collet body into gripping portions. In the 
present case the airbor has a tapered portion 
61 and the segmental part 32 of the jaws 31 
has a correspondingly tapered portion 64. 
The shape of these parts may be varied as 
the occasion demands, and as heretofore 
stated, the portions 62 and 65 may be hex 
agonal, cylindrical, square, etc. to provide 
correspondingly shaped gripping portions 
23 to correspond to the shape of the work 
to be gripped thereby. . 
Although we have described a preferred 

embodiment of our invention, it is to be 
incle'stood that we do not limit or confine 
ou'selves to the exact construction disclosed, 
but may lake such changes in details of 
construction or otherwise as will not depart 
from the spirit of our invention, as defined 
in the appended claims. 
We claim as out invention: 
1. In a collet forming machine, the coin 

bilation of ("ollet, supporting means adapted 
to receive a lulular feed collet, body having 
a projecting portion, and forming means 
adapted to coach there with for shaping the 
gripping portion of a collet, each of said 
eans constructed to have a plurality of 

forning Stu'faces of different sizes, and 
means for noving one of said means rela 
tively to the other in a plane transverse to 
the collet. , 

2. In a collet forming machine, the com 
bination of coilet supporting means adapted 

3. 

to receive a tubular feed collet body having 
a projecting portion and forming means 
adapted to coact there with for shaping the 
gripping portion of a collet, each of said 
lineas constructed to have a plurality of contiguous lengthwise extending forming 
surfaces of different sizes and lying in dif 
ferent planes, and means for moving one of 
said means relatively to the other in a plane 
transverse to the collet. 

3. In a coliet forming inachine, the com 
bination of collet Supporting means adapted 
to receive a tubular feed collet body having 
a projecting polition and forming means 
adapted to coact there with, each of said 
means constructed to have a plurality of 
forning surfaces of different sizes, and in 
cluding an intermediate tapering portion, 
and means for moving one of said means 
relatively to the other in a plane transverse 
to the collet. 

4. In a collet forming machine, the com 
bination of collet supporting means adapted 
to receive a feed collet body, and forming 
lineans adapted to coact there with, said sup 
porting means and forming means having 
cooperating forming surfaces of reduced 
size Operative to shape a part of said collet 
body into a gripping polition, and means for 
shifting one of said means relatively to the 
other in a plane transverse to the other. 

5. In a machine of the class described, the 
combination of collet supporting means pro 
vided with an intermediate tapered portion 
al)d adapted to receive a hollow tubular feed 
collet body having projecting finger pieces, 
}}}eans provided with a corresponding ta 
pered portion and cooperating with said 
first means for shaping said finger pieces 
into gripping fingers provided with inter 
niediate tapered portions, and means for 
moving one of Said means relatively to the 
other to form each finger with an inter. 
mediate tapered portion and a terminal 
gripping portion. 

6. In a machine of the class described, 
the combination of collet supporting means 
and radially movable means adapted to re 
ceive a feed collet body therebetween and 
having each a cylindrical portion and a 
forming portion of reduced size, and means 
for shifting said movable means to form a 
part of said collet body into a gripping por 
tion of reduced size corresponding to said 
forming portion. 

. In a machine of the class described, 
the combination of means comprising an 
abor for supporting a collet forming 
blank, means for shaping the blank against, 
said arbor, means for shifting said theans 
one relatively to the other, and means for 
shifting said blank. 

S. in a collet forming machine the com 
bination of collet supporting means and 
forming means adapted to receive a feed 
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collet body the 'el)etween and having each 
a relatively large portion and a foi'ining 
portion of 'educed size, aid inea is for mov 
ing sail means one 'eiativeiy to the other to 
form : : it of said collet body into a grip 
ping portion of reduced size corresponding 
to the 'educed size of said forming poi 
tion. 

9. In a coliet fol'inning inachine, the coln 
bination of collet, supporting lineans and 
forming means adapted to receive a feed 
collet body therebetween and having each 
a tapei'ed portion and a fol'ning portion of 
'educed size, and means for moving said 
nealls one relatively to the other to form 
a part of said coilet body into a tapered 
portioi) corresponding to said tape'ed poi 
tio) &nd a part into a gripping portion of 
reduced size corresponding to the reduced 
size of said forming portion. 

10. In a collet shaping machine the coln 
bination of collet supporting means coin 
prising a in 2rbor, foilining means adapted 
to co-act there with for forming the grip 
ping portion of the collet. In eans for shift 
ing one of said means toward and from the 
other, and lineans for shifting the coilet. 

11. In a collet shaping machine, tile 
combination of collet supporting means, 
forming means adapted to cooperate there 
With and constitucted for forming the grip 
ping portion of the collet, said supporting 
means having a shape corresponding to the 
entire interior shape of said gripping por 
tion and means for shifting one of said 
means toward and from the other. 

12. In a collet shaping achiie, the conn 
bination of coilet supporting means con 
prising an arbor, forming leans adapted 
to cooperate there with for forming the grip 
ping portion of the collet, ineans to shift 
ing One of Said Heains toward aid from 
the other, and means for ejectii e col 
let from said airbor. 

13. In a coilet shaping machine, the com 
bination of collet Supporting means, form 
ing lineans cooperating there with for shap 
ing the gripping surface of the collet, and 
ineas for actuating one of said means to 
Ward and from the other, said actuating 
inneans comprising all oscillating cam 
mechanism. 

14. a collet shaping machine, the coin 
binatioi of coilet supporting means, form 
ing means cooperating the:"ewith for shap 
ing the gripping surface of the coliet, and 
meal.3 for actuating one of said means to 
Yard and from the other, said actuating 
means coin} prising all oscillating caia Inecha 
nisin) and said forming nea is comprising a 
plurality of shiftable jaws movable toward 
and from Said Supporting means. 

15. In a collet shaping machine the con 
bination of Slipporting means and a plural 
ity of cooperating coliet shaping jaws 
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each having a lengthwise extending operat 
ing face having different sizes, and neans 
for operating said jaws to form a tubulal' 
collet having different diameter's, said 
Supporting means constructed to permit 
in ovement of the coilet thereo). 

16. In a collet shaping inachine the com 
billation of supporting means and a plural 
ity of cooperating collet shaping jaws each 
having a lengthwise extending operating 
face divided into portions of different 
sizes including a tapered portion, and means 
for operating said jaws to form a tubular 
collet having different diameters, said sup 
porting means constructed to permit hove 
lment of the collet thereon. . 

17. in a collet forming plachine, a fo)"il 
iing arbor adapted to receive a feed collet, 
forming means movable to and frog) said 
arbor, rotary nieans fol' to Yilg said form 
ing lneils at predetermined times toward 
Said airbor, and resilient means for most 
ing said forming means away from said 
arbor. 

18. In a collet forming machille, a form 
ing arbor adapted to receive a feed collet, 
a plu'ality of inoyable jaws, canning means 
effective at predetermined times to move 
said jaws toward said arbor, and means for 
returning Said jaws, said caraming means 
having an osciliatory movement. 

19. In a collet forming machine, a form 
ing arbor adapted to receive a feed collet, a 
plurality of movable segmental jaws, ro 
tary camming means effective at prede 
termined times to move said jaws toward 
said arbor, and resilient means for return 
ing said jaws, said camming means having 
an oscillatory movement, and means for os 
ciliating said camming means. 

20. Fl) a collet forming machine, the coal 
isination of a collet supporting forming 
abor adapted to receive a feed collet, a 
pill'ality of inovable finger forming jaws 
adapted to cooperate with said arbor, a cam 
ining ring having means operative to move 
Said jaws toward said arbor, and means 
comprising a crank shaft for operating said 
camming I'ling. 

21. In a collet forming machine, the coin 
bination of a collet supporting forming 
arbor adapted to receive a feed collet, it 
plurality of movable finger forming seg 
mental jaws adapted to coope'afe with said 
arbor, an oscillatoly 1'evolving caiming 
ring having means operative to move said 
jaws toward said arbor, and means com 
prising a crank shaft for revolving and os 
ciliating said cam ring. 

22. In a collet forming machine, the con 
bination of a collet supporting forming ar 
bor, adapted to receive a feed collet, a plu 
rality of finger Supporting jaws, slides car 
rying said jaws, camming means rotatable 
in one direction to move said slides thereby 
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to close the jaws and rotatable in the oppo 
site direction to release Said slides. 23. In a collet forming machine, the com 
bination of supporting means, a forming 
head carried thereby and a detachable collet 
supporting core secured to the center there 
of, a plurality of radially shiftable finger 
forming jaws carried by said forming head, 
an oscillatory cam carrying ring carried by 
said head, means for Oscillating said ring 
thereby to shift the jaws toward the core, 
and means for shifting said jaws away from 
the core. , 

24. In a collet forming machine, the com 
bination of a Supporting means, a forming 
head carried, thereby and a detachable core 
secured to the center thereof, a plurality 
of radially shiftable jaws carried by said 
forming head, an oscillatory can carying 
ring carried by said head, means for oscil 
lating said ring thereby to shift the jaws 
toward the core, and means for shifting 
said jaws away from the core, said ring op 
erating means including clutch control 
88.S. 
25. In a collet forming machine, the com 

bination of a supporting means, a forming 
head carried thereby and a detachable core 
secured to the center thereof, a plurality 
of radially shiftable jaws carried by said 
forming head, an oscillatory cam carrying 
ring carried by said head, means for oscil 
lating said ring thereby to shift the jays 
toward the core, means for shifting Said 
jaws away from the core, said ring operat 
ing means including clutch control means, 
and ejector mechanism including means en 
circling the core for ejecting the coilet. 

26. in a collet forming machine, the com 
bination of a collet supporting forming ar 
bor having a plurality of lengthwise extend 
ing forming surfaces, a plurality of shift 
able segmental jaws, camming means rotat 
able in one direction thereby to shift said 
jaws to a closed position and cooperating 
with said arbor, and rotatable in a reverse 
direction to release said jaws. 

27. In a collet forming machine, a form 
ing arbor having different diameters and 
adapted to receive a feed collet, a plurality 
of shiftable segmental jaws, camming means 
rotatable in one direction thereby to shift 
said jaws to a closed position and cooperat 
ing with said arbor and rotatable in a re 
verse direction to release said jaws, means 
for opening said jaws, and means for ro 
tating said camming means. 

2S. In a collet forming machine, the com 
bination of a collet supporting forming ar 
bor having different lengthwise extending 
forming faces, a plurality of jaws radially 
movable relatively to said arbor to and from 
a closed position and having a plurality of 
different lengthwise extending forming 
faces corresponding to the faces of said ar 

s 

bor, camming means rotatable in one di 
rection thereby to move said jaws to a closed 
position and rotatable in a reverse direc 
tion to release said jaws, said jaws in closed 
position having the forming faces thereof 
cooperating with the forming faces of said 
arbor. 

29. In a collet forming machine, a form 
ing arbor having different diameters and 
adapted to receive a feed collet, a plurality 
Of jaws radially movable relatively to said 
airbor to and from a closed position and hav 
ing a plurality of segmental faces corre 
sponding to the faces of said arbor, camming 
means rotatable in one direction thereby to 
move said jaws to a closed position, and ro 
tatable in a reverse direction to release said jaws, said jaws in closed position having the 
segmental faces thereof cooperating with 
the faces of said arbor, Ineans for opening 
said jaws, and means for ejecting the feed 
collet from said arbor. . . : . 

30. In a collet forming machine, a form 
ing arbor having different diameters and 
adapted to receive a feed collet, a plurality 
of jaws radially movable relatively to Said 
arbor to and from a closed position and hav 
ing a plurality of segmental faces corre 
sponding to the faces of Said arbor, cam 
ming means rotatable 
therely to move said jaws to a closed po 
sition and rotatable in a reverse direction 
to release said jaws, said jaws in closed po 
sition having the segmental faces thereof 
cooperating with the faces of said arbor, 
means for opening said jaws, and means for 
ejecting the feed collet from Said arbor and 
comprising an ejector ring shiftable over 
said arbor. - 

31. In a collet forming machine, a 
ing arbor having different diameters and 
adapted to receive a feed collet, a piurality 
of jaws radially movable relatively to said 
arbor to and from a closed position and 
having a plurality of Segmental faces co 
responding to the faces of Said arbor, cam 

in one direction 
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ming means rotatable in one direction there 
by to move said jaws to a closed position 
and rotatable in a reverse direction to re 
lease said jaws, said jaws in closed position 
having the segmental faces thereof cooperat 
ing with the faces of said arbor, means for 
opening said jaws, and means for ejecting 
the feed collet from said arbor and compris 
ing an ejector ring shiftable over said arbor, 
an ejector rod, and a knock-out lever. 

32. In a collet forming machine, a form 
ing arbor having different diameters and 
adapted to receive a feed collet, a plurality 
of jaws radially movable relatively to said 
arbor to and from a closed position and hav 
ing a plurality of segmental faces corre 
sponding to the faces of said arbor, cam 
ning means rotatable in One direction 
thereby to move said jaws to a closed posi 
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tion and rotatable in a reverse direction to 
release said jaws, said jaws in closed posi 
tion having the segmental faces thereof 
cooperating with the faces of said arbor, 
}}}eans for opening said jaws, means for 
ejecting the feed collet from said arbor and 
comprising an ejector ring shiftable over 
said arbor, an ejector rod, a knock-out lever, 
and a can engaging at predetermined times 
said knock-out lever. 

33. In 
ing arbo having different diameters and 
adapted to receive a feed collet, a plurality 
of jaws radially nowable relatively to said 
arbor to and from a closed position and hav 
ing a plurality of segmental faces corre 
sponding to the faces of said arbor, caim 
ining jeans rotatable in one direction there 
by to move said jaws to a closed position 
and rotatable in a reverse direction to re 
lease said jaws, said jaws in closed posi 
tion having the segmental faces thereof co 
operating with the faces of said arbor, 
meals for opening said jaws, means for 
ejecting the feed collet from said arbor and 
comprising an ejector ring shiftable over 
said arbor, an ejector rod, a knock-out . 
lever, and a cam engaging at predetermined 
times said knock-out lever, said knock-out 
level having a resilient connection with 
said ejector rod. 

34. In a collet forming machine, the com 
bination of collet Supporting forming ar 
bol'. adapted to receive a feed collet, a plu 
rality of shiftable segmental jaws radially 
shiftable relatively to said arbor to and 
from a closed position, a rotary cannining 
ring having means movable in one direction 
to shift said jaws to a closed position and 
movable in the opposite direction to release 
said jaws, means comprising a rotary shaft 
for rotating said camming ring, resilient 
means for opening said jaws, and means for 
ejecting the feed collet from said arbor. 

35. In a collet forming machine, the com 
bination of collet supporting forming arbor 
adapted to receive a feed collet, a pirali 
of shiftable segmental jaws radially shift 
able relatively to said arbor to and from a 
closed position, a rotary camming ring hav 
ing means rotatable in one direction to shift 
said jaws to a closed position and rotatable 
in the opposite direction to release said jaws, 
means comprising a rotary shaft for rotat 
ing said camming ring, resilient means for 
opening said jaws, means for ejecting the 
feed collet from said arbor and comprising 
ejector means movable over said arbor, and 
means controlled by said shaft for actuating 
at predetermined times said ejector means. 

36. In a collet forming machine, a form 
ing arbor adapted to receive a feed collet, a 
plurality of shiftable segmental jaws radi 
ally shiftable relatively to said arbor to and 
from a closed position, a rotary camming 
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ring having in realls rotatable in one directioi 
to shift said jaws to a closed position and ro 
t&table in the opposite direction to release 
said jaws, means coinprising a rotary shaft 
for rotating said camming ring, resilient 
means for opening said jaws, means for 
ejecting the feed collet from said arbor and 
comprising ejector ineans movable over said 
arbor, and heans controlled by said shaft 
for actuating at predetermined times said 
ejector Ingeans and comprising a knock-out 
lever inaving a cushioned connection with 
said ejector means. 

:37. In a collet shaping inachine, the com 
bination of a pair of means movable one 
'elatively to the other and constructed for 
*illing the gripping portion of a feed 

collet for metal Working machines, one of 
Said lieans comprising a collet supporting 
a 'loor adapted to receive a feed collet and , 

() 
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the other comprising one or more forming. 
Inenbers, and means for moving one of said 
means relatively to the other. 
3S. in a collet shaping machine, the coin 

bination of a pair of means movable one 
relatively to the other and constructed for 
forming the gripping portion of a feed col 
let for lietal working machines, one of 
said means comprising a collet supporting 
arbor adapted to receive a feed collet and 
the other comprising one or more forming 
hembers, and heans for loving one of said 
means "elatively to the other and compris 
iing a movable C&inning element. - 

89, in a collet shaping machine, the coin 
bination of a pair of means movable one 
Relatively to the other for forming the grip. 
ping portion of a feed collet for netal work 
ing machines, One of Said means compris 
ing a collet supporting arbor adapted to 
receive a feed collet and the other compris 

the other and coinprising a movable cam 
ning element, and means for ejecting the 
collet fron said arbor. 

40. In a collet shaping machine, a pair of 
means innovable one relatively to the other 
for forming the gripping portion of a feed 
collet for metal working machines, one of 
said means comprising an arbor adapted to 
!eceive a feed collet and the other compris 
ing one or more forning members, means for 
loving one of said means relatively to the 
other and comprising a movable camining 
eleinent, lineans for ejecting the collet from 
said arbor, said means comprising an ejector 
ring, an ejector rod connected thereto, a 
knock-out lever having a cushioned connec 
tion with said ejector rod, and a movable ele 
inent adapted to engage at predetermined 
times said knock-out ever. 

41. A machine of the class described con 
prising collet supporting means adapted to 

body having pro 

ling one or lilore forming members, means 
for inqving one of Said means relatively to 
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jecting finger pieces, finger forming means 
movable relatively thereto for operating on 
said finger pieces and forming gripping 
fingers terminating in gripping portions, 
and means for ejecting the collet from said 
first means. - 

42. A machine of the class described com 
prising collet supporting means adapted to 
receive a hollow feed collet body having pro 
jecting finger pieces, finger forming means 
movable relatively thereto for forming 
therefrom fingers having gripping portions, 
and means for ejecting the collet from said 
first means. 

43. A machine of the class described com 
prising means adapted to receive a hollow 
feed collet body having projecting finger 
pieces, means movable relatively thereto for 
shaping said finger pieces into gripping 
fingers adapted to successively grip the 

Work, and cushioned means for ejecting the 
collet from said first means, said ejecting 
means constructed to permit variable sizes 
thereof to be used corresponding to the size 
of said first means. 

44. In a collet shaping machine the com 
bination of means adapted to support a hol 
low feed collet body having a projecting 
portion, forming means movable relatively 
thereto for forming said projecting portion 
into a gripping portion, means for ejecting 
the collet from said first means, said eject 
ing means being constructed to permit vari 
able sizes thereof to be used corresponding 
to the size of said first means. 

Signed at Windsor, Vermont, this 6th day 
of December, 1920. 

CHARLES J. FANCHER. 
ROBERT A. JOHNSON. 
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