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AUTOMATIC MACHINE 

John P. Brophy, Cleveland, Ohio, assignor to 
The Cleveland Automatic Machine Company, 
Cleveland, Ohio, a corporation of Ohio 

Original No. 1,779,529, dated October 28, 1930, 
Serial No. 638,512, May 12, 1923. Application 
for reissue October 10, 1932, Serial No. 637,195 

52 Claims. 

The present invention relates to automatic 
machines of the metal working class and refers 
more particularly to a new and improved multiple 
Spindle automatic machine wherein a plurality 

5 of blanks are rotatably supported and a number 
of forming tools, carried in a reciprocating tool 
slide, are employed to engage the several blanks 
collectively during one complete movement of the 
tool slide. 
My invention contemplates the provision of 

an automatic machine having a spindle turret 
revolubly supporting a plurality of work holding 
Spindles and having a tool slide carrying a num 
ber of cutting tools adapted to cooperate with 
Said Spindles to efficiently and expeditiously pro 
duce finished articles from bars of stock fed 
through the spindles. The machine herein pro 
vided is simple in construction, automatic in 
every Operation, and capable of producing a bet 
ter quality of work in greater capacity than ex 
isting machines of the same general character. 
In securing this end, I have devised the present 
novel multiple spindle automatic machine in 
which are embodied certain important improve 
ments capable of being utilized in machines other 
than the exact form disclosed herein. 
One of the objects of this invention is to pro 

vide new and improved means for continuously 
driving the several work spindles from a driving 
shaft located externally of the spindle turret. 
Heretofore, in all machines of the present class 
the driving shaft has been located centrally of 
the spindle turret and the spindles driven from 
a gear or gears thereon. Due to the turning or 
indexing of the entire spindle turret, it is neces 
Sary to extend the drive shaft beyond the turret 
itself and in most instances this shaft extends 
acroSS the Space between the spindles and the 
cutting tools, which has been a very undesirable 
feature as it took up valuable space, making it 
necessary to enlarge the machine sufficiently so 
that the cutting tools will clear the driving shaft. 
This difficulty I have overcome by locating the 
driving shaft externally of the spindle turret and 
by providing suitable driving connection between 
Said shaft and each of the spindles. Said means 
preferably consists of a flexible element such as 
a chain sprocketed to the drive shaft and passing 
through the turret housing to suitable sprockets 
provided on the spindles. 
Another object of my invention is to provide 

means to insure the machine against jamming or 
breaking, due to the stock feeding element engag 
ing the end of the stock when the piece has be 
come short. I provide a spring actuated Stock 

(C. 29-3) 
feeding element of Sufficient strength to accom 
plish the feeding function but which is adapted 
to allow a certain amount of freedom in the feed 
ing element should the stock piece become 
Wedged in the Spindle. 
A further object of this invention is to provid 

novel means for indexing or turning the spindle 
turret, which means may consist of an inter 
rupted gear of the “Geneva” type attached to 
the turret body and operated by a sector gear 
provided with sufficient teeth to index the 
spindles in the turret from just one station to 
another at a time. The sector is provided with 
adjustable stop lugs adapted to engage the in 
terrupted portion of the Geneva, gear and posi 
tively arrest the turning motion of the spindle 
turret at the desired time. It will be apparent 
that considerable wear or strain is caused by 
moving a heavy mass of iron, such as comprises 
the Spindle turret and spindles, from a dead stop, 
and then again stopping its movement short. 
This invention also comprehends the provision 

of means for giving the entire spindle turret body 
an initial impulse or "kick-off' in its advancing 
direction slightly ahead of the engagement of 
the indexing sector with the Geneva gear. By 
this construction I am able to slightly speed up 
production and eliminate to a great degree the 
shock and wear caused by suddenly moving the 
heavy turret from a stationary position. Co 
Operating means is also provided for positively 
holding the turret with its spindles correctly 
aligned during the forming operations. 
Another object of this invention is to provide 

means for feeding and for gauging the stock dur 
ing the time the spindle turret is indexing. This 
Operation has heretofore been performed while 
the turret Was Stationary and required the use 
and time of a separate operation between the 
interval when the finished article was severed 
from the bar stock and a fresh blank presented 
for its first operation. In the present machine, 
this extra step is done away with, which results 
in considerable saving of time and expedites pro 
duction. 
A further object hereof resides in the provision 

of a tool holder having an accelerated motion, 
i.e., a tool holder which is actuated at a greater 
speed than the other tool holders. Consequently, 
the accelerated tool may be timed to perform its 
function at one stage upon the blank and then be 
Withdrawn so that a Second tool may be employed 
for use on the blank at the same stage during the 
for Ward motion of the tool slide. This feature is 
also quite important and results in the saving of 
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2 
considerable time and eliminates the necessity of 
an extra spindle. 
A still further object of this invention is to pro 

vide simple self-contained means whereby the 
speed of the spindles and the feed speed of the 
tool turret may be quickly and easily effected 
Without the removal or Substitution of a single 
element. In fact, the entire machine resultant 
from my invention is Self-contained and such 
changes as may be made within its Scope of Oper 
ation are rendered possible without the use of 
Supplemental parts, as is done in all previous ma 
chines When changing from One set-up to an 
other. Said Speed regulating means may con 
sist of one or more differential gear boxes con 
trolled from hand levers provided in connection 
with tabulated dials. Thus various changes may 
be made by the use of a reference table and mere 
ly setting the hand levers at their proper places 
On the dials. 
of the ordinary nest of change gears which are 
often laborious to change and require consider 
able calculation. Further, I provide suitable 
driving connection between the spindle drive and 
the tool turret feed so that after one setting of 
the tool feed per revolution of the spindles, the 
Speed of the spindles may be varied without 
changing the relative feeding speed of the form 
ing tools. 
The above and other objects will more fully 

appear from the following description and ac 
companying drawings and will be especially point 
ed out in the appended claims. 

In the drawings: 
Fig. 1 is a front elevation of a preferred form 

of multiple spindle automatic machine embodying 
my invention; 

Fig. 2 is a lefthand elevation thereof on an 
enlarged Scale. - 

Fig. 3 is a righthand elevation thereof on an 
enlarged Scale; 

Fig. 4 is an enlarged front elevation of the left 
hand or spindle end of my machine partly in sec 
tion to illustrate certain features of the stock 
feed; 

Fig. 5 is a plan view of the parts seen in Fig. 4: 
Fig. 6 is a sectional view on the line 6-6 in 

Fig. 5, showing in detail the spindle turret index 
ing mechanism; - 

Fig. 7 is a detailed sectional view, taken on the 
line 7-7 of Fig. 4, of the stock feed mechanism; 

Fig. 8 is a sectional view through the spindle 
turret illustrating means for starting the rota 
tion of the turret, as taken on line 8-8 of Fig. 4; 

Fig. 9 is a similar view but showing the start 
ing mechanism in a different operative position; 

Fig. 10 is a sectional view taken through the 
Spindle drive and Spindle turret on line 10-10 
of Fig. 5; 

Fig. 11 is a similar view but showing the spindle 
turret indexing from one position to another; 

Fig. 12 is a detailed plan view taken on the 
line 12-12 in Fig. 10, with the cover plate re 
moved; - 

Fig. 13 is an enlarged longitudinal sectional view 
through one of the spindles and a portion of the 
spindle turret; 

Fig. 14 is an enlarged sectional view on the 
line 14-14 in Fig. 13: . . 

Fig. 15 is an enlarged sectional view on the 
line 15-15 in Fig. 1, looking in the direction of 
the arrows, showing in elevation the chucking 
ends of the spindles, the cross slides and the op 
erating mechanism therefor; 

Fig. 16 is a fragmentary front elevation of the 

This construction takes the place . 

19,485 
righth and Or tool slide end of the machine, show 
ing in Section the means for reciprocating the 
gauge stop; 

Fig. it is a rear elevation of the parts seen in 
Fig. 6. With the camshaft Omitted for sake of 
clearness; 

Figs. 18 and 19 are diagrammatic detail views 
showing the relative position of the gauge stop 
and the Spindle turret in various positions; 

Fig. 20 is a side elevation of Fig. 18; 
Fig. 21 is an end elevation of the tool slide look 

ing in the opposite direction from the arrows on 
line 15-15 in Fig. 1; 

Fig. 22 is a sectional view through the tool slide 
on line 22-22 in Fig. 16, showing various tool 
locking devices; 

Fig. 23 is a fragmentary Sectional view show 
ing adjustable locking means for the die carry 
ing sleeve; 

Fig. 24 is a detailed sectional view showing 
means for locking the accelerating spindle in the 
tool turret; 

Fig. 25 is a longitudinal Sectional view on the 
line 25-25 in Fig. 21, looking in the direction of 
the arrows, through the tool slide and its oper 
atting mechanism; - 

Fig. 26 is a longitudinal sectional view through 
the accelerating spindle in the tool slide showing 
the parts in a different position to that shown 
in Fig. 25; 

Fig. 27 is a cross-sectional view through the 
tool slide bed on line 27-27 in Figs. 16 and 17, 
showing in detail the means for oscillating the gauge stop; 

Fig. 28 is a detailed sectional view taken on 
the line 28-28 in Fig. 17; 

Fig. 29 is a cross-sectional view through the 
tool slide bed taken on the line 29-29 in Fig. 1 
and showing in elevation the upper or spindle 
drive gear box; 

Fig. 30 is a fragmentary plan view of the right 
hand end of the machine, illustrating the clutch 
shifter, spindle lock and die operating cam; 

Fig. 31 is a rear elevation of the spindle end 
of the machine showing the die clutch shifting 
mechanism; 

Fig. 32 is a rear elevation of the other end of 
the machine showing the relation and mounting 
of the differential gear boxes; 

Fig. 33 is a plan view of the gear shifting mech 
anism within the spindle drive box as seen from 
line 33-33 in Fig. 35; 

Fig. 34 is a view on line 34-34 in Fig. 36, show 
ing in elevation the die speed regulating clutch; 

Fig. 35 is a cross-sectional view on line 35-35 
in Figs. 32 and 33; 

Fig. 36 is a Sectional view on line 36-36 in 
Figs. 32 and 34; 

Fig. 37 is a view on the line 37-37 in Figs. 32 
and 41 through the lower or tool turret feed gear box; 

Fig. 38 is a croSS-Sectional view on line 38-38 
in Fig. 32 showing in detail mechanism for turn 
ing the operating parts of the machine by hand; 

Fig. 39 is a sectional view through the lower 
gear box on line 39-39 in Fig. 38, showing the 
idle motion clutch operating mechanism; 

Fig. 40 is a horizontal longitudinal section on 
line 40-40 in Figs. 32 and 42; 

Fig. 41 is a sectional view taken on line 41-41. 
in Fig. 37; 

Fig. 42 is a sectional view on line 42-42 in 
Fig. 37; and - 

Fig. 43 is an expanded view of the forward end 
of the spindle turret showing in outline the co 
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operative relation of a set for forming tools for 
producing a certain form of article. 

I have illustrated in the accompanying dra W 
ings a preferred embodiment of this invention, 
which comprises a bed plate 1 mounted upon suit 
able standards or legs 2 and having the flange 
pan 3 surrounding the base which Serves in the 
usual manner to catch the oil used for lubri 
cating and cooling the cutting tools. The pan 
also serves to catch the finished product when 
ejected or dropped from the cutting tools, as 
will be presently described. Mounted on top of 
the bed plate are suitable supports or housings 
and mechanisms for holding and for forming 
blanks fron bar Stock into articles of desired 
shape. The present machine is so designed to 
receive a plurality of bars of stock at one time 
which are gripped in Suitable rotating Spindle 
chucks carried in a revoluble spindle turret. 
Acting upon each of the bars held in the spindle 
is a set of cutting tools mounted in a reciprocat 
ing tool slide which cooperate in timed relation 
so as to perform their entire function upon the 
corresponding blanks during one complete re 
ciprocation of the tool turret. Between each re 
ciprocation of the tool slide the spindle turret is 
indexed forward one position and the several 
blanks are presented to the cutting tools for the 
next succeeding operation. One blank is being 
finished and cut off from the bar Stock at one 
complete movement of the tool slide and a new 
blank is then Supplied by Suitable feeding mech 
anism in the place of the severed one during 
the indexing operation of the spindle turret, as 
will be hereinafter more specifically described. 
Means for actuating the moving parts of the ma 
chine consist of a driven pulley 4, belted to any 
Suitable Source of power and having the necessary 
connections with such moving parts, as described 
in detail hereinafter. - 
The operation of my novel multiple spindle 

automatic machine is continuous, all the parts 
being automatically controlled and .moved in 
timed relation with each other. While the con 
struction and operation of each of the several 
parts is quite simple, it is deemed advisable, due 
to the large number of elements in this machine, 
to describe each division or class of elements sep 
arately for the sake of clearness and understand 
ing in the following manner: 
The spindle turret and driving mechanism . 

therefor 
Mounted upon one end of the bed plate 1 is a 

hollow casting consisting of a lower half 5 and 
an upper half 6 Suitably Secured together by bolts 
7. This casting is to be termed herein as the 
Spindle turret housing and carries therein a rev 
oluble spindle turret 8 whose axis is arranged lon 
gitudinally of the machine. Means for revolv 
ing or indexing the spindle turret will appear 
later in this description under “indexing mecha 
isn'. 
The turret 8 is provided in the usual nanner 

with a plurality of circularly arranged longitudi 
nal apertures 9 in which are received the revolv 
ing spindles 10. Each of the spindles is of ordi 
nary construction, comprising a rotatable sleeve 
11 carrying at one end a chuck body i2 and at 
the other end certain elements for actuating the 
gripping jaws 13 of the chuck which are carried 
On the end of a tube 14 located Within the Sleeve 
11. The jaws 13 are actuated intermittently to 
grip the stock during the forming operation and 
to release it when the stock feeding mechanism is 

3 
operating. Tube 14 is of the type generally en 
ployed in machines of this character; hence it is 
sufficient to state that the tube is actuated by 
means of bent levers 15 Suitably mounted On sleeve 
11 at the rear end of the turret housing and adapt 
ed to be actuated by a sliding conical collar 16. 
The collar 16 is provided with an encircling groove 
17 in which are engaged the ends i8 of a pivoted 
yoke member 19 operated periodically to open 
and close the chuck jaws. The members 19 are 
Operated in the usual manner by a segmental cam 
plate 20 engaging projections: 21 on said men 
bers. Ilocated centrally of the tube 14 and stop 
ping short of the chuck jaws is a second tube 22 
constituting the Stock feeding member. The in 
ner end of said feeding tube is provided with a 
resilient jaw portion 23 Sufficiently strong to feed 
the stock forward when the jaws 13 are released, 
but not strong enough to interfere with the grip 
ping action of the jaws 13. On the Outer end of 
tube 22 is mounted a disk 24 which is engaged by 
the Stock feeding mechanism to be described 
later. Suitable tapered bearings 25 are en 
ployed on the ends of sleeve 11 within the spindle 
turret by which wear may be easily taken up. . 

Intermediate the ends of the spindle turret 
housing, preferably at the center for convenience 
of construction, the upper half 6 is provided with 
a laterally extending boss or projection 30, the 
interior of this boss and the adjacent interior of 
the housing being hollowed out to receive the 
Spindle driving mechanism. Spaced parallel with 
the spindle turret but away therefrom is a longi 
tudinal driven shaft 31, the means for driving 
Such shaft to be taken up later. Shaft 31 enters 
the projection 30, being Suitably journaled therein 
in bearings 32, and is provided with a sprocket 33 
over which is passed a chain or link belt 34. The 
chain 34 is led inwardly to engage around sprock 
ets 35 carried on the spindles, as best seen in 
Figs. 10 to 14, the spindle turret being cut away 
for the reception of sprockets 35. As the whole 
Spindle turret is adapted to be rotated in its in 
dexing operation, it will be apparent from an 
in Spection of Figs. 10 and 11 that in such turning 
One of the spindle sprockets will become out of 
engagement with chain 34, and it is necessary to 
provide means for tying or binding together the 
several Spindle sprockets to maintain their posi 
tive rotation and respective lead at all times. 
Such means herein comprises the use of a second 
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chain 36 which surrounds the spindle sprockets 
only and remains taut at all times. It is also 
necessay to compensate for the slack in chain 34 
during the indexing operation, which may be 
Satisfactorily accomplished by a weighted idler 
37 radially movable with respect to shaft 31 on 
arms 38. Casing 6 may be provided with a re 
movable cover section 39 to facilitate the assembly 
of the spindle drive chain, 
The advantages of the present spindle drive 

will be manifest to one familiar with this particu 
lar class of machines. I eliminate the use of the 
usual center driving shaft and make it possible to 
drive the spindles from a shaft located exteriorly 
of the spindle turret. 

The Stock feed mechanism. 
Operating upon the disks 24 of the stock feed 

ing tubes are m2ans for advancing and means for 
retracting the tubes longitudinally of the spin 
dies. The reti'acting in 3ans is of much the same 
general construction as those now in use on auto 
natic metal working machines, which comprises 
a reciprocable sliding member 40 having a seg 
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4 
mental shoe. 41 adapted to engage in front of one 
disk at a time and move it rearwardly. The slid 
ing member 40 is herein shown in the form of a 
sleeve provided with an upstanding lug. 42, to 
which is secured the shoe 41 and with a depend 
ing boss 43 to which is attached the forward end 
of an operating lever 44 pivotally mounted on a 
projection of the bed plate. Means for actuating 
the member 40 through the lever 44 consists of a 
revolving cam 45 engaging a cam roller 46 on the 
rear end of said lever. Cam 45 is mounted on the 
main cam shaft 47 of the machine, which will be 
described more fully hereinafter. The member 
40 is slidably mounted on a bar or rod 48 Sup 
ported longitudinally of the machine by a bracket 
49 attached to the outer end of an arm 50 pro 
vided on the spindle end of the bed plate. An 
adjustable screw 51 may be utilized to limit the 
for Ward movement of member 40. 
A Second sliding member 52, slidably mounted 

on a rod 53 which is located parallel with rod 48 
in the bracket 49, is provided for operating the 
feed of the Stock. Member 52 is also provided 
with an upstanding lug. 54 carrying a segmental 
shoe 55 adapted to engage in back of the disks 24 
when in feeding position, at which time the cam 
45 and lever 44 are inoperative. It Will obvi 
ously be clear that forward movement of the shoe 
55 Will cause the tube. 22 to advance the Stock in 
the spindle. " ... 

As previously stated, I provide a means for 
feeding the stock which will have a certain 
amount of freedom in movement should the feed 
ing tube become jammed at any time, or when 
Such tube engages the end of a piece of stock. 
This means comprises a long compression Spring 
56 coiled about a fixed rod 57 located parallel 
and beneath the rod 53. The Spring 56 is com 
pressed between an adjustable collar 58 and the 
closed end of a tube 59 slidably received on the 
rod 57. Engaging around the tube 59 is a boss 
60 depending from the sliding member 52, the 
natural tendency of the Spring being to move the 
tube 59 and member 52 forwardly. As best seen 
in Fig. 7, the members 40 and 52 are provided 
with lateral bifurcated portions 61 and 62 respec 
tively, which are extended toward each other and 
Overlie the adjacent end of said members, the 
purpose thereof being to retract the shoe 55 and 
its sliding member against the action of the 
spring 56 simultaneously with the rearward move 
ment of shoe 41 against the disk 24. Referring 
to Fig. 2, it will be seen that shoe 41 is segmental 
in form and that When the disk is moved beyond 
the edge thereof, the other shoe 55 will subse 
quently engage said disk and move it forwardly 
to feed the Stock, at which time the projection 62 
engages the sliding member 40 to replace. Said 
sleeve with its shoe 41 in a position ready for 
action on the next disk 24. It Will also be seen 
that this construction allows the member 40 to 
be moved forwardly independently of the member 
52, should such last named member stop short of 
its extreme forward movement. 

The spindle turret indeacing and starting 
mechanism 

In the present machine several bars of stock 
are held in rotatable spindles and presented col 
lectively to a set of forming tools. Tools in this 
selected embodiment of the invention are held in 
a reciprocating tool turret and the stock receiv 
ing spindles are held in a spindle turret as previ 
ously described, which is adapted to b2 rotated 
or indexed a certain number of degrees between 

19,485 
each reciprocation of the tool turret so as to pre 
sent the blanks for the next Succeeding operation 
by said forming tools. The means herein pro 
vided for effecting such indexing comprises a 
gear 70 attached to or formed on the rear end of 
the spindle turret 8. Cooperating with this gear 
is a revolving sector gear 71 carried on the cam 
shaft 47 and provided with only enough teeth to 
turn gear 70 the desired number of degrees. The 
balance of the movement of said Sector provides 
Sufficient time for the forming tools to function. 
Gear 70 may be of the well known Geneva type 
provided with interrupted portions 72 cooperat 
ing With complementary lugs 73 on the Sector 71 
to arrest the movement of the spindle turret and 
hold it until the turret locking, means is actu 
ated, which will be described presently. To com 
pensate for the wear which occurs in the index 
ing mechanism, lugs 73 are adjustably mounted 
on sector 71, which construction permits the 
necessary adjustment thereof to insure at all 
times a positive engagement of the lugs with the 
portions 72. In machines of this character, it is 
absolutely necessary that the spindle turret be 
stopped at the exact position so that the Spindles 
will be correctly aligned with the forming tools. 

Still further, this invention contemplates the 
provision of means whereby the spindle turret 
may be aided in its movement simultaneously 
with or just previous to the engagement of sector 
71 with the gear 70. It will be apparent that the 
present machine and all others of this type are 
massive structures and that the spindle turret 
and mechanism carried thereby are quite heavy. 
To Suddenly move Such structure from a dead 
Stop without the Waste of time and to also arrest 
the movement of such structure abruptly re 
quires the use of heavy mechanism and results 
in considerable wear thereof. In order to over 

- come this Wear to a great degree and to speed up 
the indexing operation of the spindle turret, I 
have devised the present novel means for giving 
the turret body an initial impulse or kick-off just 
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previous to the engagement of the sector gear. 
Such means may consist of a toggle lever connec 
tion 75 having one end 76 pivotally secured to the 
Spindle turret housing at 77 and having the other 
end 78 thereof provided with a nose portion adapt 
ed to engage in Suitable indentations 79 circum 
ferentially provided in the spindle turret body 8. 
A cam, 80 mounted on the camshaft 47 engages 
the fulcrum pin 81 of the toggle connection to 
cause the closing thereof, which action will, as 
Seen from Figs. 8 and 9, impart rotation to the 
turret body. The cam 80 has a sharply inclined 
portion 82 which is intended to engage the pin 81 
and effect the sudden closing of the toggle, which 
action results in the quick movement or start of 
the spindle turret body. It will be understood that 
the cam 80 and toggle connection 75 are operated 
in timed conjunction with the sector 71 and that 
such toggle is only intended to start movement 
Of the turret body. A Spring 83 is used to return 
the toggle to open position, to keep the pin 81 
against the cam 80, and to hold the end 78 against 
the spindle turret. 
Also cooperating in timed relation with the in 

dexing mechanism are means for locking the tur 
ret with its spindles in positive alignment. A 
Slidable plug 85, movable in an aperture 86 in the 
casing 5 and having a suitable projection 87 to 
engage indentations 88 in the periphery of the 
turret body 8, is utilized for such locking means. 
Operating on the lower end of plug 85 is one end 
of a bell crank lever 89, the other end of which 
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19,485 
is engaged by a revolving camplate 90 on the can 
shaft 47. A spring 91 tends to force the plug up 
wardly and keep the bell crank against the can 
90. Means for manually withdrawing the plug 
and unlocking the spindle turret comprises a 
pivoted hand lever 92 adapted to have engage 
ment with the end of the bell crank, said lever 
extending through a hole 93 in the front of the 
bed plate 1. y W 

the too slide 

On the other end of the bed plate, opposite 
from the spindle turret housing, is mounted an 
elongated casting 100 formed at its inner end With 
an enlarged raised boss 101, and at its outer 
end with an upstanding bracket 102. The boss 101 
is provided With a central longitudinal bore 103 
in which is slidably mounted a tool carrying mem 
ber or slide 104, reciprocably movable therein by 
Suitable mechanism carried on a longitudinal 
Shaft 105. One end of the shaft iO5 is Secured 
centrally of the tool slide 104, the other end 
thereof being slidably received in the bracket 102. 
Means for reciprocating the tool Slide is herein 
ShOWn in the form of a rotatable drum 106 mount 
ed for rotation on the shaft 105 but prevented 
from longitudinal movement thereof by collars 
107 and 108. A portion of the periphery of the 
drum is provided with a set of gear teeth 109 in 
engagement with an elongated driven idler 110 
mounted in suitable bearings 111 at the rear side 
Of the casting 100, Said idler being driven in turn 
by a gear 112 carried on the cam shaft 47. Also 
provided in the periphery of the drum is a cam 
track 113 in which is engaged a can roller 114 
mounted on a stub shaft 115 fixedly secured in 
the top of casting 100. From the foregoing de 
Scription it will be apparent that rotation of the 
can shaft Will cause the gear 112 to rotate the 
Cam drum 106 and, on account of the engagement 
of roller 114 with the track 113, the drum 106, 
shaft 105 and the tool slide 104 will be moved 
longitudinally toward and away from the spindle 
turret. The idler 110 is of sufficient length that 
it will be in engagement with gear 109 through 
Out the entire breadth of its trave. 

Provided in the tool slide is a series of longi 
tudinal apertures in coaxial alignment with the 
Spindles 10, which apertures may be of varied 
sizes and shapes to receive a series of cutting tools. 
While the set of tools illustrated in the drawings 
and to be described in detail is especially adapted 
to form the particular article illustrated in Fig. 
43, it will be understood that the present machine 
is readily adaptable for various sets of tools to 
form any specific shape of article within the scope 
of the machine. Referring more especially to 
Figs. 21 to 25 and Fig. 43, the following descrip 
tion of the cutting tools will be considered in their 
Sequence of Operation taken from the time the 
blank is first presented to the first cutting tool. 
For the sake of clearness in understanding, the 
Various Stations illustrated in Fig. 43 are num 
bered consecutively as Nos. 1, 2, 3 and 4, it being 
obvious that the number of spindles and forming 
tools may be varied without materially affecting 
the scope of this invention. 
At station 1 the stock W has already been fed 

forward the desired distance and is ready for op 
eration. Any suitable tool, such as a box mill 
116, may be employed to cut away or reduce the 
body of the stock, as seen in dotted lines in Fig. 
43. At the time box mill 116 is operating, a 
second box mill 117 is perforning upon the Stock 
carried in the next preceding spindle, which stock 

S. 
has already been acted on by mill 116. Likewise, 
the next succeeding spindles are being Simulta 
neously operated on by suitable tools, such as a 
threading die: 118 and a finishing tool 119. At 
station 4, upon the completion of the action of 
the finishing tool. 119, the finished blank is Seva 
ered from the Stock by a Suitable cutting tool 120 
carried on a reciprocating horizontal transverse 
slide to be described hereinafter. The spindle 
turret is then indexed one station forward, the 
blanks held in various spindles being presented 
to the next succeeding cutting tools and a fresh 
blank supplied in place of the severed one and 
presented to the mill 116 at station 1. It will 
therefore be seein that the cutting tools will com 
pletely form a blank into the desired article upon 
each complete reciprocation of the tool turret. 
If desired, various other cross slide members, 
which will be described presently, may be en 
ployed to further aid in the forming of the ar 
ticle, such tools he'ein comprising a cutting tool 
121 adapted to partially sever the stock into ar 
ticles of desired length and to partially form a 
rounded head thereon, and a knurling tool 122 
operated in the usual manner. 
The two box mills 116 and 117 are in the pres 

ent embodiment adapted to be rigidly held in the 
tool slide. Such mills are ordinarily provided 
with straight shanks 125 which are adapted to 
be received in apertures 126 formed in the tool 
Slide. In Fig. 22, numerals 127 indicate holes 
arranged tangentially with the apertures 126, in 
which are located a certain form of locking 
means for Securing Said box mills to the tool tur 
ret. 
128 adapted to Straddle the Shanks 125 in aper 
tures 126 and of threaded botS 129 which tend 
to draw the half nuts together upon Said Shanks. 
Holes 127 are cut in the tool slide in Such a way 
that the locking means is received therein inside 
the Outer periphery of the Slide So Said locking 
means does not interfere with the movement of 
said slide in the boSS 101. 
The threading die and its operating mecha 

nism are also carried in a longitudinal aperture 
103 in the tool Slide, the threading die being either 
of the Self opening or Solid type. 131 denotes 
an adjustable bearing sleeve which is carried in 
the aperture 130, being adjustably held therein 
by a bolt 132 longitudinally movable in the slot 
33 in the boSS 101. A nut 134 is used to lock the 

bolt 132 and sleeve 13 in the desired position. 
Slidably received Within sleeve 131 is a tool hold 
ing member 135 carrying at its outer end the 
threading die and carrying at its rear end a co 
lar 136 which is engaged by a yoke menber 137. 
The yoke member 137 is mounted on a recipro 
cating bar 138 which is operated, as best seen in 
Fig. 30, by a lever 139 pivotally mounted on a 
bracket 140 provided on the casting 100 at the 
tool slide end of the machine. Means for actu 
ating the lever 139 consists of a can drum 141 
carried on the can shaft 47. It will readily be 
seen that movement of bar 138 will impart to 
the threading die a like movement. In actual 
use, the threading die is advanced only far enough 
forward to engage the end of the blank, at which 
time the cutting elements thereof take hold of 
the stock, and then to further draw the die on to 
the stock. A spring 142 is placed between the 
collar 136 and a flange 143 on the holder 135 to 
provide a certain amount of flexibility between 
the threading die and the actuating cam. Mount 
ed in the boss 101 is an adjustable bar 145 carry 
ing at its outer end a stoplug or screw 146 which 

The locking means consists of half nuts 
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6 
is adapted to actuate the opening of the threading 
elements in the usual manner upon the comple 
tion of their advanced travel on the blank. AS is 
usual in machines of this character, the thread 
ing die is rotated at various speeds, that is, in the 
threading operation for righthand threads it is 
rotated at a slower speed than that of the stock 
held in the spindles, which causes the die to be 
drawn forward upon the blank, and in the retract 
ing of the die it is driven at a greater speed than 
the spindles, which causes the die to be threaded 
off from the blank. ... . 
Means for rotating the holder 135 consists of a 

driven shaft 150 coaxially arranged therewith and 
provided with splines which maintain the driven 
connections therebetween but allow the holder 
135 to be moved longitudinally of the shaft 150. 
The shaft 150 is suitably journaled in a bracket 
151 mounted upon the casting 100 between the 
tool turret and the cam drum 106. A sprocket 
152 is carried on the shaft 150 which is selec 
tively operated by means to be hereinafter more 
specifically stated. In case it is desired to utilize 
the holder 135 for supporting an ordinary sta 
tionarily mounted cutting tool in place of the 

ture 153 in the tool slide in which is received a 
bolt 154 adapted to engage the holder 135 and 
hold it against longitudinal movement with re 
spect to the tool slide 104. In practice, the bolts 
132 and 154 may be identical and interchange 
able. 

- The accelerating tool holder 

As has been previously stated, this invention 
produces novel means whereby the speed of one 
of the tool holders may be accelerated to Such a 
degree that a second tool may be additionally 
employed for operation upon the Same piece of 
stock during the time consumed in the forward 
movement of the tool slide. The accelerating tool 
holder illustrated in the drawings carries a fin 
ishing tool which is adapted to smoothly fin 
ish the article formed and then be retracted 
Without interfering with the further forward 
movement of the tool slide, at which time the 
cutting-off tool is actuated to sever the finished 
article from the stock bar. It will be apparent to 
those skilled in the art of machining that any 
other tools, such as a drill or reamer, may be 
used in the accelerating tool holder, as is required 
in the forming of various articles, it also being 
apparent that it is necessary to withdraw the 
forming tool from the blank before actuating 
the cutting-off tool. 
The accelerating tool holder is designated in 

the drawings by numeral 160 and is slidably re 
ceived in an aperture 161 in the tool turret 104, 
a spline 162 being provided to prevent turning 
of the holder. To the rear end of the holder is at 
tached or integrally formed thereWith a longi 
tudinally extending rod 163 Which projects be 
yond the tool slide toward the drum 106 and has 
its end pinned in an adjustable block 164. 
indicates a reciprocable sliding member which is 
received in a dovetailed slot 166, formed longi 
tudinally in the bracket 151. The block 164 is 
adjustably secured to member 165 by a T-head 
bolt 167 working in a slot in said member and a 
nut 168. The rear end of the sliding member is 
designed to enter inside the drum 106, at which 
end is located a cam roller 169 adapted to be 
engaged by a cam surface 170 formed on the 
interior of the drum. It will be obvious that as 
the drum is moved forward to advance the cutting 

165 
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tools, the holder 160 will also be moved through 
its connections 165, 166, 169 and 170, with the 
drum. To accomplish the desired accelerated 
motion of the holder 160, I form the can 170 
with its surface inclined longitudinally of the 
drum 106. Hence, as the drum rotates to move. 
the tool Side iO4 forward, the cam 170 engages 
the roller 169 and moves the tool holder 160 
forward at a greater rate of speed than that of 
the tool slide. After the accelerated tool holder 
has reached its forward position, it is desired 
to withdraw it so that a second tool carried on 
a cross-slide may be used during the balance of 
the forward movement of the tool slide. A spring 
171 is coiled about the rod 163, one end of which 
abuts a collar 172 and the other end of which 
is engaged by the block 64. Collar 172 is held 
in the tool slide against a shoulder 173, and it 
will be seen that, as the sliding member is actu 
ated to advance the accelerating tool holder, the 
spring 171 will become compressed between collar 
172 and block 164. Cam surface 170 is formed 
with a sharply relieved portion which permits the 
Cam roller 169 to be quickly moved rearwardly by 
the action of spring 171 after the accelerated 
tool holder has completed its operation upon a 
blank. Means are provided for locking the holder 
160 against longitudinal movement in the tool 
slide when it is desired to employ such holder 
in an ordinary capacity. Said locking means 
comprises a pair of half nuts 174 similar in con 
struction and operated in a like manner to nuts 
128. When this is done, the nut 168 is Icosened 
and the sliding member 165 moved forward out 
of engagement with the accelerating cam 170. 

The cross-slide mechanism. 

Any suitable construction of the cross-slides 
may be employed within the purview of my inven 
tion. Preferably, however, the cross-slides con 
sist of a pair of horizontally reciprocable sliding 
members and of a vertically reciprocable sliding 
member, all of Said members being provided with 
means for carrying the forming tools thereon. 
Inasmuch as the present invention is designed 

to be automatically and continuously operated, 
the cross-slide mechanism comprises means for 
intermittently reciprocating the sliding members 
for Operation on each Set of blanks held in the 
revolving spindles. In the preferred embodi 
ment of the invention illustrated herein, the two 
horizontal Cross-sliding members comprise a pair 
of tool carriages 180 and 181 mounted respectively 
at the front and rear side of the machine. Said 
carriages are held in the usual manner upon 
dovetailed bosses 182 and 183 provided on the 
Spindle turret housing and bed plate respectively. 
The path of travel of the horizontal cross-slides 
is transverse of the Spindles, the front carriage 
180 being moved toward the rear of the machine 
to have the tool carried thereon engage the blank, 
in this embodiment said tool being adapted to 
sever the finished article from its stock bar, and 
the carriage 181 being moved toward the front 
of the machine to have the tool carried thereon 
engage the blank in the corresponding station. 
Means for actuating the -carriages comprises a 
revolving can drum. 184 mounted on cam shaft 
47 which is adapted to control the oscillation of 
a pair of bell cranks 185 and 186 suitably mounted 
on a bracket 187 provided on the rear side of bed 
plate 1. The drum 184 is provided on its cir 
cumference with the necessary cam plates adapt 
ed to move the cranks 185 and 186 in opposite 
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19,485 
directions. Suitable adjustable rods 188 and 189 
are used to connect the carriages i80 and 181 to 
the cranks 185 and 186 respectively. 

Similarly is the vertical cross-slide actuated by 
Suitable connections with the drum 184 to inter 
mittently approach the blank carried in the spin 
dle contiguous therewith. 190 denotes a bell 
crank pivoted on a shaft 191 which is Supported in 
brackets 192 at the rear of the machine. One end 
of the crank 190 carries a roller 193 engaging a 
cam track 194 formed in the end of the drum 184, 
and the other end of the crank is attached by a 
rod 195 to a lug 196 provided on the vertical slid 
ing tool carriage 197. 
In this embodiment, the tools mounted in car 

riages 18 and 197 are intended to perform cer 
tain of the forming operations upon the blanks 
held in the spindles 10, as illustrated and outlined 
at 121 and 122 in Fig. 43. Due to the practical 
impossibility of machining the spindle turret so 
that the spindle apertures therein would be of 
absolutely the same radial distance from the 
center of Said turret, and in order to insure the 
production of more perfect Work, I provide means 
in connection With each of the carriages 181 and 
197 which will limit their travel with respect to 
the adjacent spindles. Said means comprises a 
number of adjustable stop screws 198, one for . 
each spindle, located around the periphery of the 
spindle turret at its forward end. It will be seen 
that each of such Screws may be minutely adjust 
ed. So that the distance between them and their 
corresponding spindle will be exactly the same. 
Cooperating with said stop screws 198 are other 
stop screws 199 and 200 Suitably mounted in lugs 
201 and 202 provided on the carriages 181 and 
197 respectively. In Operation, the Screws 199 
and 200 engage the stop Screws 198 and insure the 
same relative travel with respect to the blank 
carried in each and every spindle. 

The gauge stop 
As previously stated in the preamble to the 

Specification, one of the principal objects of the 
present invention is to provide in a machine of 
the character described novel means for gauging 
the length of stock in the spindles. Heretofore 
there has been provided means for the Saline pur 
pose, but such means has required the use and 
time of a separate operation, i. e., the spindle 
turret has been provided with a separate station 
at which the stock was fed and gauged Or. One of 
the other stations was utilized and the movement 
of the forming tools arrested until such feeding 
and gauging be done, which resulted in the loss 
of considerable valuable production time. In 
the present machine, these inexpedient features 
have been overcome and novel means are pro 
vided which are adapted to feed the Stock during 
the indexing operation of the Spindle turret and 
to simultaneously gauge the length of such stock 
as presented to the forming tools. 
The gauge stop and operating mechanism 

therefor, as illustrated in the drawings in Fig. 1 
and Figs. 16 to 28, comprise a movable arm 210 
carried on an actuating rod Or shaft 211 and pro 
vided at its outer end with a stock engaging 
Stud 212, the Specific form of which may be 
varied to accommodate various sizes and shapes 
of Stock. The lever 210 is normally positioned 
close to the front end of boss 101. Rod 211 is 
mounted for longitudinal movement in boss 101, 
said rod also being adapted for oscillatory move 
ment therein, Attached to the rear end of rod 
211 is suitable mechanism for reciprocating the 

gauge stop. 213 designates a reciprocating mem 
ber slidably received in the longitudinal aper 
ture 214 provided in the casting 100 and 215 de 
notes an adjustable connecting rod adapted to 
Secure rod 211 and member 213 together. The 
ends of rod 211 and adjusting rod 215 are joined 
by a coupling 216 which permits the rod 211 to be 
rotated independently of rod 215. Means for 
effecting the adjustment of rod 215 consists of a 
threaded portion 217 provided thereon in engage 
ment With a threaded aperture 218 in the member 
213 and of a lock nut 219. The gauge stop device 
shown herein is intended to be actuated in timed 
relation. With the reciprocatory movement of the 
tool slide, and it has been found convenient to 
utilize the movement of can drums 106 through 
Suitable connections to impart to the gauge stop 
the desired intermittent reciprocation. The 
sliding member 213 is provided on its surface 
With a set of rack teeth 220 in engagement with 
a pinion 221 mounted Oil a trainsverse shaft 222 
Which is journaled in the casting 100. On the 
rear end of shaft 222 is carried a second pinion 
223 adapted to have engagement with segmental 
gear teeth 224 provided on one end of a pivoted 
bell crank lever 225, Lever 225 is pivotally 
mounted on a lug. 226 formed on a rearward 
extension of the bed plate 1. The other end of 
crank 225 carries a can roller 227 which is so 
positioned as to have engagement with a cam 
plate 228 Secured to the rear end of drun. O6. 
AS best Seen in Figs. 16 and 17, which illustrate 
different positions of the bell crank lever, the 
can drum in its rear movement of retracting the 
tool turret engages the rollier 227 and conse 
quently rotates the shaft 222 to move the gauge 
stop toward the spindle turret. Means for re 
turning the gauge stop to normal pcsition and 
for keeping the roller 227 against the can 228 
herein comprises a longitudinally arranged re 
ciprocable bar or rod 230 which is provided at 
One end With rack teeth 231 in engagement with 
pinion 223. The ends of the rod 230 are slidably 
received in bosses 232 and 233 formed on the rear 
Side of Casting 100. A spring 234, carried on 
rod 230 and confined between boss 232 and a 
Collar 235 pinned on Said rod, acts to keep the 
bel crank With the rollier 227 in contact with 
can 228. It Will be apparent that as the tool 
slide is advanced upon the blanks, the Spring 234 
Will return the gauge stop to normal position. 
Thus far the above description of the gauge stop 

actuating mechanism relates to means for re 
Ciprocating the gauge stop. Inasmuch as this 
invention is designed to have the gauge stop per 
form its function upon the advancing stock during 
the turning or indexing of the spindle turret, it 
is necessary to provide means for imparting an 
Oscillatory movement to the gauge stop. As pre 
Viously stated, the rod 211 which carries the gauge 
stop arm 210 is mounted for both reciprocation 
and oscillation in the boss 101. A gear 240 is 
keyed to rod 211, said gear being held from 
longitudinal movement against a boss 241 pro 
Vided on casting 100. Engaging gear 240 are 
rack teeth 242 formed at the front end of a rack 
Yod 243 which is transversely carried in suitable 
bearings provided in the casting 100. 
rod is also provided at its rear end with teeth 244 
which are engaged by Segmental gear teeth 245 
provided on One end of a pivotally mounted bell 
crank lever 246. LeVer 246 carries at each side 
of its pivot a pair of can rollers 247 and 248 which 
are actuated by revolving cams 249 and 250 
mounted on can shaft 47. Referring to Fig. 27, 
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it will be seen that the cans 249 and 250 act 
to positively control the position of gear 240 and 
consequently the arcuate position of the gauge 
stop at all times, it being obvious that such cams 
are so timed as to cooperate with the indexing 
mechanism of the Spindle turret. 
In the use of my machine, the stock feeding 

mechanism is adapted to feed, the stock for 
ward a slight distance further than necessary and 
the gauge stop is intended to force said stock 
back to the exact desired length. This construc 
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tion insures the production of a more uniform 
article. To accomplish this, the cam. 228 is pro 
vided with a stepped portion 253 which Works in 
timed relation to engage the roller 227 to force 
the gauge stop forward. 
The driving and speed regulating mechanism. 
A very important feature of the present inven 

tion resides in the mechanism for driving the 
several operative parts of the machine together 
with means for easily and quickly changing the 
speed of such driven parts. In all machines of 
this character there is provided a driving means 
and a speed changing mechanism which ordi 
narily consists of a nest of change gears. It has 
been necessary, in Such machines, in changing 
from one set-up to another to Substitute or manu 
ally rearrange the position of the gears in Such 
nest to obtain the desired change in Speed of the 
various driven elements. It will be obvious that 
Such changes required considerable time and 
calculation and necessitated the storing up of all 
the extra gears needed to make the machines 
applicable for various uses. In the present novel 
machine I provide in connection With the driving 
mechanism one or more suitable self-contained 
differential gear boxes which are intended to 
regulate the speed of the spindle drive and of the 
tool turret feed. Means, such as a number of 
hand-operated levers cooperating With a tabu 
lated dial, may be employed to effect the desired 
change in relation of the gears contained in the 
differential gear boxes. This invention also con 
templates Suitable mechanism whereby the ratio 
of Speed between the Spindles and the tool feed 
may be held constant, regardless of the changes 
made in the speed of such spindles, that is, if the 
tool feed speed is set at a certain distance per 
revolution of the spindles, the mechanism herein 
provided will automatically increase or decrease 
such tool feed speed proportionately with changes 
made in the speed of the spindles. 
Means for driving the machine may consist 

of a driven pulley 260 operated from a belt 261, 
which is carried at one end of a machine upon 
a longitudinally extending Shaft 262 journaled 
in suitable brackets 263. 
of any desired type is employed to connect such 

! driven pulley with the operating mechanism of 
the machine. A hand lever 265 is adapted to 
control the operation of a clutch 264, said lever 
being positioned at the front of the machine 
within convenient reach of an operator. Some 
times in the Setting up of the machine it is 
desired to lock the Spindles and other mechanism 
from turning, and in this invention the locking 
means therefor is provided in Connection. With 
the hand lever 265. 266 denotes an annular 
collar member mounted on One Side of the clutch 
264 and having its periphery provided with a 
plurality of radial apertures 267. Extending 
from lever 265 is a lug 268 carrying therein an 
adjustable screw 269 which is adapted to be en 
gaged in one of the apertures 267 when it is de 
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sired to lock the movement of the machine. As 
seen in Fig. 30, it will be obvious that when 
the screw 269 is engaged with the disk 266 the 
clutch and lever 265 will be rendered inopera 
tive; also the driven shaft upon which the disk 
266 is carried will be held from turning. 
The entire mechanism of the machine is actu 

ated from a shaft 270 referred to above as the 
driven shaft actuated by the clutch 264. The 
Shaft 270 is journaled in a differential gear box 
271, which gear box will be herein termed as the 
Spindle drive gear box and which may be con 
weniently located adjacent the pulley 260 at the 
rear side of the machine at the tool turret end. 
The shaft 270 is adapted to drive the spindle 

drive shaft 31 through the medium of various 
differential change gears contained within the 
gear box 271. The shafts 270 and 31, as seen 
from Fig. 33, are coaxially aligned, each entering 
the box 271 from opposite ends and having their 
adjacent ends revolubly Secured together, the 
purpose thereof being to provide a central Sup 
port for the shafts. Within the gear box and also 
to allow them to be turned independently of each 
other. Mounted on the shaft 270 is a cluster gear 
consisting of Several pinions 272, 273 and 274. 
275 indicates a short shaft mounted parallel with 
the shafts 270 and 31 within the box 271. Car 
ried on the shaft 275 is a second cluster gear 
comprising Several pinions 276, 277 and 278 
adapted to cooperate respectively with the 
pinions 272, 273 and 274. Said last mentioned 
gear is slidably mounted on shaft 275 so that 
said gear may be moved longitudinally to have 
its pinion selectively engaged with the pinions on 
Said first named cluster gear, which construction 
is similar to the usual differential gear shifting 
mechanism. Means for controlling the sliding 
movement of the cluster gear on shaft 275 comi 
prises a sliding sleeve. 280 mounted on a longi 
tudinally arranged rod 281 and having a yoked 
portion 282 which engages an annular groove 283 
provided at one end of said gear. The surface 
of the sleeve 280 is provided with rack teeth 284 
in engagement with a pinion 285 mounted on a 
transverse shaft 286. Shaft 286 extends through 
the front wall of the gear box 271 and centrally 
through a tabulated dial. 287 secured to said front 
Wall. Mounted on the outer end of said shaft is 
a hand operated lever 288 by which the sliding 
movement of the cluster gear is controlled 
through the pinion 285 and sliding sleeve 280. 
The lever 288 and dial. 287 cooperate in the ordi 
nary manner, the dial being provided with a plu 
rality of Spaced apertures 289 and the lever being 
provided with a handle 290. A spring-pressed 
plug 291. actuated by said handle is employed to 
engage the apertures 289 to hold the lever 288 in 
the desired position. Shaft 31 also carries a 
slidable cluster gear 295 similarly controlled by 
a sliding sleeve 296 mounted on a longitudinal 
rod 297, said sleeve being provided with rack teeth 
298 in engagement with a pinion 299. Pinion 299 
is mounted on a sleeve 300 which surrounds the 
shaft 286 and extends through the gear box wall 
and the dial 287, a hand operated lever 301 being 
secured to its outer end for controlling the slid 
ing movement of the cluster gear 295. Secured 
to the Shaft 275 adjacent the gear 295 is still an 
other cluster gear 302, which is adapted to be 
selectively engaged by said gear 295. It will be 
obvious that from an understanding of the above 
and with particular reference to Fig. 33 many 
changes in the Speed of spindle drive shaft 31 are 
easily and readily obtainable. Power is first 
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transmitted to the shaft 270 which carries the 
pinions 272,273 and 274 and then from any one 
of said pinions to the cluster gear composed of 
pinions 26, 277 and 278 which drive the shaft 
275. Shaft 275 in turn carries the cluster gear 
302 which is engaged by complementary gears 295 
mounted on the shaft 31. If it is desired to have 
a direct driving connection between shafts 270 
and 31, the gear 295 may be provided with a set 
of internal gear teeth. 303 which engage over the 
pinions 274, the movement of gear 295 being con 
trolled by the hand lever 301. 
Also carried within the differential gear box 

271 is Suitable mechanism by which the thread 
ing die is rotated at various Speeds, the purpose 
of Variation in the speed of the threading die 
being heretofore explained. Said means consist 
of a sliding clutch member 310 carried on a shaft 
311 which is driven through a gear 312 in engage 
ment with a gear 313 carried on the shaft 31. 
The clutch 310 is actuated by suitable mecha 
nism, as will be presently described, to engage 
One of a pair of pinions 314 and 315 loosely 
mounted on the shaft 311, one at either side of 
said clutch. The pinions 314 and 315 are of dif 
ferent diameters and they engage other pinions 
316 and 317 respectively mounted on a shaft 318. 
Shaft 318 extends through the wall of the gear 
box 271 and carries on its end a sprocket wheel 
319 which is suitably connected by a chain 320 
to the sprocket 152 mounted on the threading die 
rotating shaft 150. An adjustable idler 321 may 
be provided in connection with bracket 151 to 
take up the Slack in chain 320. The clutch mem 
ber 310 is engaged by a yoke 322 which is recipro 
cated to effect the engagement of said clutch 
with either of the gears 314 and 315. Means for 
controlling the reciprocation of yoke 322 com 
prises a sliding bar or rod 323 longitudinally car 
ried in Suitable bearings provided in the gear 
box 271. The rod 323 is adapted to be automati 
cally controlled to cause the threading die to be 
rotated at various speeds at the correct time. 
Means for automatically controlling the recipro 
cation of said rod is herein shown, as best seen in 
Fig. 31, in the form of the ordinary shifting de 
vice 324, as set forth in the patent to Clyne, No. 
554,813, of February 18, 1896. Said device is con 
trolled by suitable cams 325 carried on the cam 
shaft 47 and has an oscillating arm 326 thereon 
Which engages between a pair of stop lugs 327 on 
the rod 323 to move said rod in either direction. 
Further detailed description of said shifting de 
vice is deemed unnecessary as no specific claim 
is made by this invention thereto. Adjustable 
collars 328 are provided on the rod 323 at each 
side of the gear box 271 to limit the movement 
of the clutch actuating yoke 322. 
In machines of the present character it is cus 

tomary to provide what is known as an idle mo 
tion drive in connection with the feeding mech 
anism of the tool slide. Such mechanism is actu 
ated to Speed up the feed of the tool slide during 
its initial movement, at which time the forming 
tools are not yet engaged with the blanks and 
then to automatically reduce the feed speed of 
said tool slide during the forming operation. In 
the present machine, the idle motion mechanism 
is controlled by suitable driven connections oper 
ated from the mechanism in the differential gear 
box 271. The idle motion mechanism and also 
means for regulating the proportionate feed 
Speed of the tool slide are carried in a second gear 
box 330, which is herein shown as secured to the 

9 
rear side of the bed plate 1 beneath the gear box 
27. 

mounted for rotation in a number of rearwardly 
projecting arms or brackets 331 provided on the 
bed plate 1. The cam shaft 47 is rotated by 
Suitable gearing carried in the gear box 330. 332 
designates a vertical shaft provided on its upper 
end with a spiral gear 333 in engagement with a 
Spiral gear 334 on the shaft 270, said shaft ex 
tending from the gear box 271 to the box 330 and 
provided on its lower end with a spiral gear 335. 
Gear 335 meshes with a spiral gear 336 carried 
for rotation on a horizontal shaft 337 journaled 
in the gear box 330. Driving connection between 
gear 336 and shaft 337 is controlled by a sliding 
clutch sleeve or member 338 of any ordinary con 
struction, the actuating means therefor to be 
presently described. The shaft 337 projects be 
yond the forward wall of gear box 330 and carries 
thereon a gear 339. Normally adapted to engage 
gear 339 is a second gear 340 slidably mounted on 
a shaft 341 carried parallel with shaft 337 in the 
box 330. Also mounted on shaft 341 is a worm 
gear 342 which drives a worm wheel 343 carried 
On cam shaft 47. Gear box 330, as shown in 
Fig. 41, is cut away to receive the wheel 343, as 
at 344. It will be seen therefore that motion is 
imparted to the camshaft 47 from the driving 
pulley of the machine through shaft 270, shaft 
332, clutch member 338 and the worm gear 342. 
As will be described presently, the shaft 337 is 
being constantly rotated irrespective of the en 
gagement of clutch .338 when the machine is in 
motion. The purpose of the drive through shaft 
332 and said clutch member is to provide the idle 
motion referred to above, which is intended to 
Speed up the rotation of the cam shaft during 
the first part of the tool turret travel. 
A Second vertical shaft 350 is provided in con 

nection with the spindle drive gear box 271, and 
the lower gear box 330, which shaft is intended 
to actuate the tool slide feeding mechanism and 
the cam shaft 47 under normal conditions, i. e., 
when the idle motion is not operating. Shaft 350 
carries at its upper end a spiral gear 351 meshing 
With a spiral gear 352 carried on the shaft. 311. 
The lower end of shaft 350 extends into the lower 
gear box 330 and carries thereon a second spiral 
353 which meshes with a spiral gear 354 mounted 
On a horizontal shaft 355 which is Suitably jour 
naled in the box 330. Shaft 355 carries a cluster 
gear 356 of the same general type referred to 
above which cooperates with a slidably mounted 
cluster gear 357 to drive a shaft 358 which is 
mounted parallel with the shaft 355. The cluster 
gear 357 is actuated to slide over the shaft. 358 
by means of a hand operated lever 359 which is 
located at the front of the machine within con 
venient reach of an operator. The lever 359 is 
Constructed similarly to the levers 288 and 301 
and controls the movement of gear 357 through 
a pinion 360, sliding member 361, and a yoke 362. 
Likewise is the lever 359 used in connection with 
a tabulated dial 363. The shaft 358 also carries 
a second slidably mounted cluster gear 364 which 
is actuated by Suitable similar mechanism from 
a hand lever 365, operating in connection with 
dial 363. The gear 364 is selectively engaged with 
a cluster gear 366 mounted on a shaft 367, said 
shaft being arranged longitudinally or at right 
angles to and beneath the shaft 337. Driving 
connection is established by the Shafts 367 and 
337 through a worm gear 368 mounted on shaft 
367 and a worm wheel 369 carried on shaft 337. 

The can Shaft 47 heretofore referred to is 
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AS has been previously stated, the shaft 337 is at 
certain times actuated by the idle motion mecha 
nism to an increased rotation. Consequently it 
is necessary to provide certain mechanism to per 
mit said increased rotation without affecting the 
drive of shaft 367. Such mechanism may com 
prise the loose mounting of worm wheel 369. On 
shaft 337 together with a ratchet wheel 370 and 
spring pawls 371 carried by the worm wheel 369, 
the pawls and ratchet being adapted to turn the 
shaft 337 in One direction only and to permit said 
shaft to be rotated in the same direction at a 
faster rate of speed without affecting the rotation 
of the worm wheel369. 
The means for actuating the clutch sleeve 338 

is constructed as are all the operating elements 
of the present machine to be operated automati 
cally. Said means comprises a yoked lever 375 
pivotally mounted in a bracket 376 provided on 
the top of gear box 330, said yoke engaging in 
an annular recess 377 in the sleeve 338. The upper 
end of the lever 375 carries a can lug. 378 which 
is intermittently engaged by cam lugs 379 and 
380 to throw the clutch sleeve into or Out Of Oper 
ative relation. The lugs 379 and 380 are adjust 
ably mounted in annular grooves provided in a 
retaining disk 381 carried on the cam shaft 47, 
the adjustment being provided to allow for varia 
tion in the idle motion drive as is required in the 
forming of different articles. AS is usual in auto 
matic machines, a braking pin 382 may be pro 
vided in connection with the worn wheel 343 
and the cam shaft 47, such pin being able to 
withstand ordinary strain but being adapted to 
shear off if any part on the machine should bes 
come jammed. 
The purpose of slidably mounting the gear 340 

on the shaft 341 is to provide means for turning 
the camshaft by hand as is sometimes necessary 
in making certain adjustments. 385 denotes a 
reciprocable yoked member engaging an annular 
recess 386 provided on gear 340, said member be 
ing mounted for reciprocation on a manually op 
erated rod 387 which extends transversely through 
the machine and is provided with a handle 388. 
It will be obvious that when the gear 340 is pulled 
from engagement with the gear 339 the camshaft 
47 may be rotated independently of the driving 
mechanism. Means for manually turning said 
camshaft resides in a gear 389 positioned beneath 
the shaft 341 so as to engage gear 340 when it 
is pulled out of engagement with gear 339. Gear 
389 is carried on a transverse shaft 390 which 
extends through the front of the bed plate and 
may be operated by a hand lever 391. 
The operation of the present machine is very 

simple and accomplishes its functions automati 
cally and continuously. To start and stop the 
machine, the hand lever 265 is moved to engage 
or disengage the driving pulley 4 with the shaft 
270 from which are actuated all of the Several 
operative elements of the machine. The various 
steps in the operation of the machine are clearly 
shown in the drawings and have been clearly 
pointed out in the foregoing description. The 
stock is supplied to the several revolving Spindles 
where it is gripped and acted upon by several 
automatically operated forming tools. A blank is 
first subjected, after the gauging thereof, to the 
forming tool at the first station (as indicated at 
the top of Fig. 43), after which the spindle turret 
is indexed to present the same blank to the next 
succeeding station, and so on is the spindle turret 
intermittently indexed step by step to present 
said blank to the subsequent forming tools. At 
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the last station, after the operation of the form 
ing tool, which is herein provided with an acceler 
ated movement, the blank is severed from the 
Stock. The stock is then automatically fed for 
ward and gauged and the forming steps repeated. 
As each of the spindles is adapted to carry stock 
bars, each time the forming tools operate one 
blank will be completely formed and cut from its 
Stock bar. - 

It will be obvious from the foregoing descrip 
tion and accompanying drawings that I have ac 
complished the objects primarily stated and that 
I have provided a novel multiple spindle auto 
matic machine which is simple in operation and 
which will automatically and continuously oper 
ate upon a number of stock bars. It is to be un 
derstood that the Specific form of the various 
improved operative elements in the construction 
and operation of the machine, as specifically 
shown and described herein, is not restricted and 
that the invention contemplates many variations 
in the construction of Such improved elements as 
may be made within the scope of the invention as 
defined by the appended claims. 

Having thus described my invention, I claim: 
1. In a machine of the character-described, the 

combination of a rotatable Spindle, a stock feed 
ing tube operable within said spindle, a sliding 
means engaging said tube to positively move it in 
one direction, and resiliently mounted sliding 
means adapted to move said tube in the oppo 
site direction, said resilient sliding means engag 
ing behind said first named sliding means where 
by the two sliding means are caused to move in 
unison in the direction of positive movement. 

2. In a machine of the character described, the 
combination of a rotatable spindle, a stock feed 
ing tube operable within said spindle, means for 
retracting Said tube longitudinally of Said Spin 
dle, and resilient means for advancing said tube, 
said first named means being adapted to engage 
Said resilient means to retract it. 

3. In a machine of the character described, the 
combination of a rotatable Spindle, a stock feed 
ing tube operable within said spindle, a sliding 
member engaging said tube to move it longitudi 
nally in one direction, means for intermittently 
actuating said sliding member, a second sliding 
member adapted to move said tube in the oppo 
site direction, means for actuating said second 
sliding member, and a Spring interposed between 
said last named means and said second sliding 
member. 

4. In a machine of the character described, the 
combination of a revoluble spindle turret, a plu 
rality of circularly arranged rotatable Spindles, 
stock feeding tubes operable within said spin 
dles, an intermittently actuated sliding member 
mounted longitudinally of said tubes, a seg 
mental shoe carried on said member adapted to 
retract. One of said feeding tubes, means for re 
volving said turret whereby the feeding tubes are 
sequentially engaged with said shoe, and a second 
sliding member engaging said tubes Subsequent 
to the retracting operation, said Second sliding 
member being adapted to advance. Said tubes in 
the Spindles. 

5. In a machine of the character described, the 
combination of a revoluble Spindle turret, a plu 
rality of circularly arranged rotatable spindles, 
stock feeding tubes operable Within Said Spindles, 
an intermittently actuated sliding member 
mounted longitudinally of Said tubes, a Seg 
mental shoe carried on said member adapted to 
retract one of said feeding tubes, means for re 
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volving said turret whereby the feeding tubes are 
sequentially engaged with said shoe, and Spring 
actuated means for controlling the movement of 
the second sliding member. 

6. In a machine of the character described, the 
combination of a revoluble spindle turret, means 
for intermittently revolving said turret, a gauge 
stop cooperating with said spindles to position 
blanks therein, and means for simultaneously 
opertaing said gauge stop with said turret Where 
by its function is performed during the revolving 
of the turret. 

7. In a machine of the character described, the 
combination of a revoluble spindle turret, a plu 
rality of rotating spindles mounted therein, 
means for intermittently revolving said turret 
whereby said spindles are indexed from One po 
sition to another at a time, means for feeding 
stock longitudinally of Said Spindles, a gauge 
stop cooperating with said feeding means to po 
sition said stock in the spindles, and means for 
actuating said gauges stop whereby its function is 
performed during the revolving of the turret. 

8. In a machine of the character described, the 
combination of a revoluble spindle turret, a plu 
rality of rotatable spindles mounted theireil, 
means for intermittently revolving Said turret, 
stock feeding means cooperating with said revolv 
ing means to advance the stock longitudinally of 
said spindles, a gauge stop adapted to limit the 
advance of said stock, and means for actuating 
said gauge stop to perform its function during 
the revolving of said turret. 

9. In a machine of the character described, the 
combination of a revoluble spindle turret, a plu 
rality of stock carrying Spindles mounted there 
in, means for intermittently revolving said turret, 
means for advancing the stock longitudinally 
of said spindles, and a -gauge stop movable with 
said turret adapted to function during the re 
volving of said turret and adjustable means for 
moving Said gauge Stop longitudinally whereby 
the advance of Said stock is limited. 

10. In a machine of the character described, 
the combination of a revoluble spindle turret, a 
plurality of stock carrying spindles mounted 
therein, means for intermittently revolving Said 
turret whereby the spindies are indexed from 
One position to another at a time, means for ad 
vancing the stock longitudinally of said Spindles, 
a . gauge stop located in front of said, spindles, 
means adapted to move, said gauge stop longi 
tudinally, and means for oscillating said gauge 
stop in timed relation with the revolving of said 
turret. - 

11. In a machine of the character described, 
the combination of a revoluble spindle turret, a 
plurality of rotatable stock carrying spindles 
mounted therein, means for intermittently re 
volving said spindle turret, means for feeding 
stock longitudinally of said spindles, a plurality of 
reciprocating tools adapted to engage the stock 
in said spindles, and a gauge stop adapted to op 
erate during each reciprocation of said tools and 
during the revolving of said spindle turret, said 
stop being movable in conjunction with said 
turret. 

12. A machine of the character described, in 
combination with Stock gauging means compris 
ing an intermittently reciprocating rod having 
a stock engaging arm mounted on its outer end, 
means for reciprocating said rod, and means op 
erating in timed relation with said reciprocating 
means for Oscillating said rod whereby, the stock 
engaging arm is arcuately moved. 

13. A. machine of the character described, in 
combination with stock gauging means compris 
ing a reciprocating rod mounted parallel with 
but spaced from the line of feed of said stock, an 
arm carried on said rod, means for intermittently 
reciprocating said rod, and means operating in 
timed relation with said reciprocating means for 
oscillating said rod whereby said arm is brought 
into the path of the Stock. 

14. In a machine of the character described, 
the combination of a revoluble spindle turret, a 
plurality of rotatable stock carrying Spindles 
mounted therein, a reciprocating tool slide car 
rying a plurality of tools adapted to engage the 
Stock in said Spindles, a gauge stop adapted to 
position. Said Stock in the Spindles, said gauge 
stop operating during the revolving of said tur 
ret, and means operated by the reciprocation of 
said tool slide for actuating said gauge stop. 

15. In a machine of the character described, 
the combination of a revoluble spindle turret, 
a plurality of rotatable stock carrying Spindles 
mounted therein, a reciprocating tool slide, 
means for intermittently revolving said spindle 
turret, means for intermittently reciprocating 
said tool slide, means for gauging the length of 
Stock in Said spindles, and means for OScillating 
said gauging means whereby the same is adapted 
to operate during the revolving of said spindle 
turret. 

16. In a machine of the character described, 
the combination of a revoluble spindle turret, 
a plurality of rotatable stock carrying spindles, 
a reciprocating tool slide, means for revolving 
Said Spindle turret one step at a time during each 
reciprocation of the tool Slide, means actuated 
by the reciprocation of said tool slide for gaug 
ing the length of Stock in said Spindles, and 
means for oscillating said gauging means where 
by the same is adapted to operate during the 
revolving of said spindle turret. 

17. In combination with stock carrying and 
Stock feeding means, of a gauging mechanism 
comprising a rod mounted parallel with and 
Spaced from the line of stock feed, an arm car 
ried by said rod, means for intermittently recip 
rocating Said rod, and means operating in timed 
relation with said reciprocating means for oscil 
lating the rod whereby said arm is swung into 
the path of the stock. 

18. In combination with a reciprocating tool 
slide, of Stock gauging means, operating mecha 
nism for Said gauging actuated by the rearward 
movement of said slide for advancing said gaug 
ing means, and means for oscillating said gaug 
ing means. 

19. In combination with stock carrying and 
feeding means, and a cooperating reciprocating 
forming tool, of Stock gauging means compris 
ing a rod mounted in parallelism with said stock 
carrying means, an arm carried by said rod, 
means for OScillating Said rod to bring said arm 
in line with said stock, and means actuated by 
the reciprocation of Said forming tool for inter 
mittently reciprocating said rod. 

20. A stock gauging mechanism comprising a 
slidably mounted rod, a stock engaging arm 
mounted on one end thereof, a pinion slidably 
keyed to said rod, means for oscillating said pin 
ion, a slidably mounted rack, an adjustable con 
nection between said rack and said rod, and 
means for reciprocating said rack. 

21. In a machine of the character described, 
the combination of a reciprocating tool slide, a 
plurality of forming tools mounted therein, 
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means for intermittently reciprocating said slide, 
means operated by Said first named means for 
accelerating the movement of one of Said tools 
whereby said tool may be advanced and retracted 

5 before the complete forward movement of the 
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other tools, and a cut-off, tool operable at the 
same station as the accelerated tool, said cut-off 
tool being actuated after the retraction of the 
accelerated tool. 

22. In a machine of the character described, 
the combination of a slidably mounted tool slide, 
a can drum adapted to intermittently recipro 
cate said slide, a forming tool mounted in said 
slide, a sliding member, an adjustable connec 
tion between said tool slide and said sliding mem 
ber, and means carried by Said drum for actuat 
ing said sliding member. 

23. In a machine of the character described, 
the combination of a slidably mounted tool slide, 
a cam drum adapted to intermittently recipro 
cate said slide, a forming tool slidably mounted 
in said slide, a longitudinal. Sliding member, 
means for adjustably connecting Said tool to Said 
sliding member, and a cam carried by Said drun 
acting on said sliding member whereby the for 
Ward movement of said tool may be accelerated 
in advance of the slide. 

24. In a machine of the character described, 
the combination of a slidably mounted tool slide, 
a cam drum adapted to intermittently recipro 
cate said slide, a forming tool slidably mounted 
in said slide, a longitudinal sliding member, 
means for adjustably connecting said tool to said 
sliding member, a cam carried by said drum act 
ing on said sliding member whereby the forward 
movement of said tool may be accelerated in ad 
vance of the slide, and means for keeping Said 
sliding member in engagement With Said cam. 

25. In a machine of the character described, 
the combination of a slidably mounted tool slide, 
a cam drum mounted in aligniment thereWith and 
adapted to intermittently reciprocate Said slide, 
a tool holder slidably mounted in Said slide, a 
sliding member mounted between Said drum and 
said slide, means for connecting said member 
with the tool holder, and means carried by Said 
drum for actuating said member and tool holder 
in advance of the movement of Said slide. 

26. In a machine of the character described, 
the combination of a slidably mounted tool slide, 
means for intermittently reciprocating Said slide, 
a tool holder slidably mounted in Said slide, a 
rotatable cam mounted in line with said slide, 
and means connecting said tool holder With said 
cam whereby said holder may be moved independ 
ently of said slide. 

27. In a machine of the character described, 
the combination of a slidably mounted tool slide, 
a tool holder slidably mounted therein, Said 
holder extending longitudinally through Said 
slide, a rotatable cam, a projection on said tool 
holder adapted to engage said cam Whereby longi 
tudinal movement is imparted to said holder, and 
means for keeping said projection in engagement 
with said can. 

28. A machine of the character described, com 
prising a revoluble spindle turret, a plurality of 
rotatable stock carrying spindles mounted there 
in means for intermittently indexing said spindle 
turret one step at a time, a reciprocating tool 
slide, a plurality of forming tools mounted in 
said tool slide, said tools being in coaxial align 
ment with said spindles, means for advancing the 
stock in one of said Spindles during each recipro 
cation of the tool slide, means for accelerating 
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the forward movement of one of Said forming 
tools, and means for gauging the length of stock 
as it is advanced, Said gauging means being 
adapted to Operate during the indexing of the 
Spindle turret. 

29. The combination with a plurality of rotat 
able Spindles, and a number of reciprocating 
forming tools, of Speed regulating mechanism 
comprising a set of driven change gears for driv 
ing. Said Spindles, a second set of change gears 
for driving said tools and connections between 
said sets of change gears whereby the feed speed 
of Said tools is automatically maintained at a pre 
determined rate in proportion to the rotary speed 
of Said Spindles, regardless of the changes made 
in the driven speed of the spindles. 

30. The combination with a plurality of rotat 
able spindles, a plurality of movable forming 
tools, variable speed driving means for rotating 
Said Spindles, other variable speed driving means 
for Operatively moving said tools, and means con 
trolling the operation of said driving means for 
Said tools, Said means being responsive to varia 
tions in Speed of said spindles and being adapted 
to maintain a predetermined ratio between the 
rotative speed of said spindles and the speed of 
InOWement of Said tools. 

31. In combination with a plurality of rotatable 
Spindles, and a number of reciprocating forming 
tools of a driven shaft, a driving shaft connected 
to said Spindles, a set of change gears between 
said shafts, a second set of change gears con 
nected at one end to said spindle driving shaft 
and at the other end to means for reciprocating 
said forming tools, and hand operated levers for 
automatically effecting changes in the relation of 
Said sets of change gears. 

32. In combination with a plurality of rotat 
able Spindles, of a driven shaft, a driving shaft 
connected to said spindles, a self-contained gear 
box provided with a set of change gears connect 
ing said shafts, a tabulated dial mounted ex 
teriorly of said box and hand operating levers 
adapted to effect changes in the relation of said 
change gears, said levers being mounted adjacent 
to and cooperating with said dial. 

33. A machine of the character described com 
prising a frame, an indexible spindle turret rotat 
ably supported by said frame, means for inter 
mittently indexing said spindle turret, a plurality 
of spindles rotatably supported by said spindle 
turret, a Spindle drive shaft rotatably supported 
by said frame and spaced from said spindle tur 
ret, a plurality of Spindle Sprockets supported on 
Said Spindles, a drive sprocket supported on said 
drive shaft, a sprocket chain connected to a 
plurality of said spindle sprockets, and a second 
sprocket chain connected to one of said spindle 
Sprockets and Said drive Sprocket. 

34. A machine of the character described con 
prising a frame, an indexible spindle turret rotat 
ably supported by said frame, means for intermit 
tently indexing said spindle turret, a plurality of 
spindles supported by said turret, a spindle drive 
shaft rotatably supported by said frame and 
spaced from said spindle turret, a plurality of 
spindle sprockets mounted on said Spindles, a 
drive sprocket mounted on said drive shaft, a 
sprocket chain connected to a plurality of said 
spindle sprockets, and a second sprocket chain 
connected to a plurality of said spindle sprockets 
and said drive sprocket. 

35. A machine of the character described com 
prising a frame, an indexible Spindle turret rotat 
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ably supported by said frame, means for inter 
mittently indexing said spindle turret, a plurality 
of Spindles rotatably supported by said turret, and 
adapted to have work fed through the center 
thereof, means for periodically feeding work 
through the center of said spindles in predeter 
mined timed relation to the indexing of said 
Spindle turret, a spindle drive shaft rotatably 
Supported by said frame and spaced from said 
Spindle turret, a plurality of spindle sprockets 
mounted on said Spindles, a drive sprocket mount 
ed on Said drive shaft, a sprocket chain con 
nected to a plurality of said spindle sprockets, 
and a second Sprocket chain connected to a 
plurality of Said spindle sprockets and said drive 
Sprocket. 

36. In a machine of the character described, 
the combination of a frame, an indexible spin 
dle turret rotatably supported by said frame, a 
plurality of Spindles supported by said spindle 
turret and adapted to have work fed through 
the center thereof, means for intermittently in 
dexing Said turret, and resilient means for feed 
ing Work through one of said spindles during 
the indexing of said turret. - 
3. In a machine of the character described, 

the combination of a frame, an indexible spindle 
turret rotatably Supported by said frame, a plu 
rality of Spindles, rotatably supported by said 
turret and adapted to have work fed through 
the center thereof, means for intermittently in 
dexing Said turret, means slidably supported on 
Said frame for feeding work through one of said 
Spindles during the indexing of said spindle tur 
ret, and means for gauging said work during 
the indexing of said spindle turret. 

38. In a machine of the character described, 
the combination of a frame, an indexible spindle 
turret rotatably supported by said frame, a plu 
rality of Spindles rotatably supported by said 
Spindle turret and adapted to have work fed 
through the center thereof, means for intermit 
tently indexing said turret, resilient means slid 
ably Supported. On Said frame for feeding work 
through one of said spindles during the indexing 
of Said turret, and a Work gauge operable dur 
ing the indexing of said turret. 

39. In a machine of the character described, 
the combination of a frame, an indexible spin 
dile turret rotatably supported by said frame, a 
plurality of Spindles rotatably supported by 
Said spindle turret and adapted to have work 
fed through the center thereof, means for in 
termittently indexing said turret, feed tubes slid 
ably Supported in Said Spindles, means slidably 
Supported by said frame adapted to engage said 
feed tubes and move the same to feed work 
through said Spindles, means for moving said 
member during the indexing of said turret, and 
means for gauging the Work during the feeding 
Operation. 

40. In a machine of the character described, 
the combination of a frame, an indexible spin 
dle turret rotatably supported by said frame, 
a plurality of spindles rotatably supported by 
said spindle turret and adapted to have work fed 
through the center thereof, means for intermit 
tently indexing said turret, feed tubes slidably 
Supported in Said Spindles, a member slidably 
Supported by Said frame provided with a curved 
portion adapted to engage said feed tubes and 
move the same to feed Work through said spin 
diles, means for moving said member during the 
indexing of said turret, and means for gauging 
the amount of Work fed. 
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41. In a machine of the character described, 

the combination of a frame, an indexible spin 
dle turret rotatably. Supported by said frame, a 
plurality of Spindles rotatably supported by said 
turret and adapted to have work fed through the 
Center thereof, means for intermittently index 
ing said Spindle turret, means for feeding work 
through one of said spindles during the index 
ing of Said turret, a gauge stop cooperating with 
Said Spindles to position the work therein, and 
means for simultaneously operating Said gauge 
Stop with said turret whereby its function is per 
formed during the indexing of said turret. 

42. In a machine of the character described, 
the combination of a frame, an indexible spin 
dle turret rotatably Supported by said frame, a 
plurality of spindles rotatably Supported by Said 
turret and adapted to have work fed through 
the center thereof, means for intermittently in 
dexing said spindle turret, means for feeding 
work through one of said spindles during the 
indexing of said turret, a gauge stop cooperat 
ing with said spindles to position the work there 
in, and means for reciprocating and OScillating 
Said gauge stop whereby its function is performed 
during the indexing of said turret. 

43. In a machine of the character described, 
the combination of a frame, an indexible spin 
dle turret rotatably supported by Said frame, a 
Spindle rotatably supported by said turret and 
adapted to have work fed through the center 
thereof, means for intermittently indexing said 
spindle turret whereby said Spindle is indexed 
through a plurality of Stations, a cutting off 
tool located at one of said stations, and means 
for feeding the work through said Spindle before 
said spindle reaches the station next following 
the last mentioned station, said last mentioned 
means comprising a member slidably Supported 
on said frame. - 

44. In a machine of the character described, 
the combination of a frame, an indexible Spin 
dile turret rotatably supported by Said frame, a 
spindle rotatably supported by said spindle turret 
and adapted to have work fed through the center 
thereof, a tool slide supported by Said frame, 
means for reciprocating Said tool slide toward 
and from said spindle turret, means for indexing 
said spindle through a plurality of stations 
whereby an article is formed on the end of said 
work, means positioned at one of Said Stations 
for cutting off the formed article, and means 
for feeding the work through said spindle be 
fore said spindle reaches the station next follow 
ing the last mentioned station, said last men 
tioned means comprising a member slidably Sup 
ported. On Said frame. 

45. In a machine of the character described, 
the combination of a frame, an indexible spindle 
turret rotatably supported by said frame, a plu 
rality of Spindles rotatably supported by said 
spindle turret and adapted to have work fed 
through the center thereof, a tool slide sup 
ported by Said frame and provided with a plu 
rality of tools to form a plurality of stations, 
means for reciprocating said tool slide toward 
and from Said spindle turret, means for indexing 
Said Spindle turret Whereby said spindles are 
carried through a plurality of stations and in 
predetermined timed relation to the reciproca 
tion of Said tool slide, a cutting off tool located 
at one of said stations, and means for feeding 
work through the spindles in the interim during 
the cutting off operation and the indexing of 
the Spindle to the next following station, said 
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14 
last mentioned means comprising a member slid 
ably supported on Said frame. 

46. In a machine of the character described, 
the combination of a frame, an indexible spin 
dle turret rotatably supported by Said frame, a 
plurality of spindles rotatably supported by Said 
spindle turret and adapted to have Work fed 
through the center thereof, feeding means for 
feeding work through said spindles, a gauge stop, 
and means for moving said gauge stop independ 
ent of the movement of any of the tools to return 
part of the Work fed by said feeding means. 

47. In a machine of the character described, 
the combination of a frame, an indexible spin 
die turret rotatably Supported by said frame, a 
plurality of Spindles rotatably supported by said 
spindle turret and adapted to have work fed 
through the center thereof, feeding means for 
feeding work through said spindles during the 
indexing of Said turret, a gauge stop, and means 
for moving Said gauge stop to return part of 
the Work fed by said feeding means. 

48. In a machine of the character described, 
the combination of a frame, a plurality of spin 
dles rotatably supported by said frame, a tool 
slide Slidably Supported by said frame, means 
for reciprocating said tool slide toward and from 
said spindles, an accelerated tool slide slidably 
Supported by said frame, means for moving said 
accelerated tool slide toward said spindles, and 
resilient means for moving said accelerated tool 
slide from said spindles. 

49. In a machine of the character described, 
the combination of a frame, a plurality of spin 
dles rotatably supported by said frame, means 
for reciprocating said tool slide toward and from 
said Spindles, an accelerated tool slide slidably 
Supported by Said frame, Cam means for moving 
said accelerated tool slide toward said spindles, 
and resilient means for moving said accelerated 
tool slide from said spindles. 
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50. In a machine of the character described, 

the combination of a frame, a plurality of spin 
dles rotatably supported by said frame, a tool 
slide slidably supported by said frame and adapt 
ed to move in a direction parallel with the axis 
of Said Spindles, means for reciprocating said 
tool slide toward and from said spindles, an 
accelerated tool slide slidably supported by said 
frame and adapted to reciprocate in a path par 
allel to the axis of said spindles, means for mov 
ing Said accelerated tool slide toward Said spin 
dles, and resilient means for moving said accel 
erated tool slide from said spindles. 

51. In a machine of the character described, 
the combination of a frame, a plurality of spin 
dles rotatably supported by said frame, a main 
tool slide slidably supported by said frame and 
adapted to be reciprocated in a path parallel 
With the axis of said spindles, an accelerated tool 
Slide Slidably Supported by said main tool slide 
and adapted to be reciprocated in a path paral 
lel with the axis of Said spindles and relative to 
Said main tool slide, means for moving said ac 
celerated tool slide toward said spindles, and 
resilient means for moving said accelerated tool 
slide from said spindles. 

52. In a machine of the character described, 
the combination of a frame, a plurality of spin 
dles rotatably supported by said frame, a main 
tool Slide Slidably Supported by said frame and 
adapted to be reciprocated in a path parallel 
with the axis of said Spindles, an accelerated tool 
slide Slidably. Supported by said main tool slide 
and adapted to be reciprocated in a path paral 
lel with the axis. Of Said spindles and relative to 
said main tool slide, cam means for moving 
said accelerated tool slide toward said spindle, 
and resilient means for moving said accelerated 
tool slide from said Spindles. 

JOHN P. BROPHY. 
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