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- To all whom it may concern:
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ot excellence.

~of work holding

"UNITED STATES PATENT OFFICE.

WILLIAM S. DAVENPORT, OF SPRINGFIELD, MASSACHUSETTS.

METAL-WORKING MACHINE.

L bl

; Spéciﬁcation of Letfers Patent.

Patented July 5, 1910.

 Application filed Décember 15, 1905. Serial No. 291,872,

- Be 1t known that I, WiLLiaMm |
PORT, citizen of the United States, and resi-
dent of Springfield, Hampden county, Mas-
sachusetts, have invented certain new and
useful Improvements in Metal-Working
Machines, of which the following 1s a speci-
fication. | |

" The invention relates to that class of metal |

working machines known as multiple spin-
dle screw machines 1n which there 1s a series

ferent tools and the work carried by each
spindle is presented in succession to each

~of the cutting tools by successive indexiny
movements of the work carrying spindles.

The primary object of the present inven-
tion is to produce a machine of this type in
which the ¢ idle movements” of the machine
are eliminated as far as possible or reduced
to a minimum,so that the work may be pro-
duced at the maximum speed and to a
provide a machine in which the different

tools may be fed and operated in such man-

ner that each shall work under the conditions
requisite for its most efficient and accurate
action, thus insuring work of a high degree

A further object is to fp'rbvid'e, for elimi-

nating any possible errors due to inaccu-

~ racies in the construction and arrangement

35

40

45

of the work carrying spindles which may
~occur in-the manufacture of the machine or
~may develop by reason of wear so that the

accurate duplication of the pieces of work
1s insured. L R
- In prior.machines of the multiple spindle

type it has been customary to open the spin-
dle chuck which holds the rod of stock, feed

the stock, and then close the chuck before

~ beginning to index the head which carries

a series of work spindles. In practicing the

present invention the loss of time involved |
- 1n thus performing these operations 1s elimi-.

nated by opening and closing the spindle

chuck and feeding the rod of stock during ;

the indexing of the.spindle carrying head.

The time. consumed in indexing the head

and in performing the operations of opening

and closing the chuck and feeding the stock,
are also reduced to the minimum and at the { spindles.

spindles which are so ar-
“ranged with relation to the various cutting
tools that the work carried by the different |
spindles is simultaneously presented to dif-

to also

N | same time the indexing efficiently and accu-
S. DAvEN- |

rately performed by performing the index-
ing by a crank motion which starts the spin-
dle carrying head slowly, moves 1t at high

speed at the middle of the indexing and
‘brings the head gradually to rest at the end
nf the indexing. o

Heretofore it has been customary to drive
the spindles of a multiple spindle screw ma-
chine by means of a gear arranged in the
center of the spindle carrying head and en-

99

60'

65

gaging gears connected with the different

spindles, the shaft for the driving gear ex-
tending longitudinally of the machine
toward the right where it 1s driven through

2. pulley connected by a belt with the

countershafting. In this construction the

})ulley is inconveniently arranged and its
location, as well as the location of the shaft

and gearing, is such as to prevent the ar-
rangement of the other parts of the ma-

chine to .the best advantage. In practicing

my invention I overcome the objections to

ing the work carrying spindles from an an-
nular or ring gear which surrounds and en-

gages all of the spindle gears and 1s m turn

driven by a pinion engaging the gear teeth

| formed on its outer periphery. The pinion
is in turn driven by a system of change
gears from a driving pulley arranged at:
the back of the machine where 1t does not
interfere with the most effective arran'g:[e-,
n

ment of other parts. of the machine. 1
embodying this feature of the invention 1n
an efficient and simple construction 1 pro-

surface or tread which engages and 1s sup-

70

75

‘this construction and arrangement, by driv-

30

85

90
vide the annular gear with an inner bearing

ported by the hubs of the spindle gears, the

bearing tread for the annular gear and the

bearing surfaces of the hubs of the spindle

gears coinciding with the respective pitch

35

surfaces of the gears, so that the spindle.

gears form a roller bearing for the annular

ing the speed of the spindle gear drive, the
full belt power is at .all times wutilized
which is not the case where cone pulleys.of

varying diameters are employed as is the

p*sual practice in multiple spindle screw ma-
chines; and thus the desired speed of the

| spindles can be readﬂ% obtained while main-
taining

‘a highly efficient drive for the

gear. By employing change gears for vary-
100

105
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In multiple- spindle machines a consider- | cuttin

able portion of the work of forming the arti-
cles being made is done by what are termed

* forming tools ¥ which are moved radially

toward the center or axis of the work in Op-
erating thereon. Since each of the work

~ carrying spindles presents the work car-

10

ried thereby
formin _
of the different work carrying spindles with
relation to the axis of the spindle Carrying
head will result in inaccuracies in the work

to each of the radially moving

‘provided the forming tools are moved for-

15

ward to exactly the same position when op-
erating upon the work carried by different
spindles.

~ impracticable to mount the spindles in the

20

spindle carrying head so that they will be

exactly equi-distant from the center of the

head and so that the distance from center

to center of the several spindles will be ex-

‘actly the same.. To overcome any possible

29

naccuracy in different pieces of work due to

any 1naccuracy in the mounting of the spin-
dles in the spindle carrying head, I have pro-

- vidéd rectifying means for eliminating such

~ produced from the stoc
;pindles shall be accurate duplicates.” The
30 o

Inaccuracies and insurini _
carried by the

rm of rectifying means which I prefer to

~ employ consists of rectifying stops for each

of the work carrying spindles-against which

the tool carriers or some part connected with

‘them abut when the tools are moved into

35,

40

45

‘nected with, or may be secured to,
formed on the spindle head in any manner,
5o that a stop is brought into operative posi-
~tion or relation when the correspon

position for finishing the work to size.

a single cross tool 1s employed in the ma-

chine there will be a single rectifying stop
corresponding to each work spindie. These
stops may be of any form and may be con-

g

~ spindle is brought into operative relation to
the tool. = These stops will be adjusted or

_ ground so that the cutting edge of the form-

5§

stops for each spindle will correspond to the
- number of cross tools employed. =

60

dle when the tool is in its advance
tion.  When the stops have been thus
- ground or adjusted they remain unaltered

‘unless -wear
_chanpe to recti

s of

Ing tool will be exactly the same distance

from the center of each work carryin )
posi-

upon the machine requires a
gy any inaccuracies develoizd
‘such wear.” In case there are a number
radially moving or cross tools
in the machine the number of

+

rectifying

Another . important feature of the - ma-
chine embodying my invention is.the con-

struction and mode of operation which in-
-sures the production of good threaded work

. and also prolengs the life of the dies for
* _cutting the thread. " It is desirable that the

65

speed of rotation of the work relative to the

tools any variation in the position

In constructing a machine it is |

that the pieces ;

or may be

Spin-

empl()yed _

work and in enab

ation, I rotate the die carrying

| relative speeds bein

- 963,601

tools' should be much slower for the
threading dies than for other cuttin

mainly because the chip taking is heavier

and also because these tools cannot be as
‘well Iubricated. To accomplish this end I

rotate the spindles carrying the work in the

usual direction for lathe work and rotate

the die or*tag n the same direction but at a
slower speed, preferably at about three-
quarters the speed of the spindle, thus mak-
Ing the relative rotation of the spindle with
respect to the die about one-fourth the speed
of the spindle. In this way a smooth thread
1s cut and the life of the die is prolonged
the work being done in the same length o

time that the other tools are operating, for.

the reason that the feed
much slower
For withdrawing or unscrewing the cie or
tap at the completion of the threading oper-

of the other tools is

the same direction as the

tools,

spindle in
‘work carrying -

70

76

80

per revolution of the spindle.

85

spindle but.at a faster speed, preferably at

five-fourths of the speed of the spindle the

the same as when
threading but with t
stead of screwing on.

- It is important to the commercial success

of a machine such as a multiple spindle
screw machine that the machine should be
adapted to do a large variety of work with

and with as little removal and change of
parts as practicable. It is also important

that the threading die or tap should follow
“the lead ” of the screw being cut in order

e die unscrewing in-

80

8b

‘the least number of special cams and parts

100

that the thread cutting may be accurately

and. uniformly performed.” In practicin

my invention I provide for properly feed-
ing the die or tap to cut a large number of
different screw pitches with a single feeding
cam by providing connections between the
cam and the die carrying slide or spindle
which may be adjusted to vary the speed
with which the die ca.r'ryin% slide or spindle
1s advanced by the cam. _

adjustable feature to the connections be-
tween the other cutting tools and their feed

cams with equally good results in respect to

feeding each tool at the speed which is best
calculated for the efficient operation of the

tool in doing this particular part of the cut-
ting. There is the same advantage in pro-
viding such an adjustment between the cams
and the cross slides or other tool. carryin%
devices which carry the forming tools and

1ith

tion with these tools. - this adjustment

each of these tools can be fed as is best suit-
~ed to the work to be done by

: it. The sys-
tem of adjustable connections between the
cams and the tools fed thereby 'is of even
greater advantage in enabling the same set
of cams to be emploired for various pieces of

ing the changes to be

105

110

also apply this

116

120

also provide for such adjustment in connec- .

126

130
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| readﬂy made in chaﬁging the machine to | being omitted for the sake of clearness. Fig.

ALY

produce different pieces of work. In chang-
ing from one piece of work to another the
connection between each cam and the tool
operated thereby 1s adjusted to
sired speed to that tool and the change-gear-
ing which determines the speed of rotafion

of the cam shafts is adjusted to suit the

slowest cut or the one requiring the most
time to do its work. Thus any piece of
work within the range of the machine can
be made with a single set of cams and with-

- out requiring the removal and replacing of

15

the cams, o L
Another feature of the invention which
contributes to the rapid operation of the

. machine and the elimination of lost time 1n

20

effecting the various operations under the
varying conditions incident tq the use of
the machine in doing a.large variety of
work, is the stopping of the shafts which
carry the feed cams during the indexing and
the starting of said shafts immeaiately the

. indexing is completed. This feature 1s of

29

30

35

- 40

- especial importance in connection with the

use of the same set of cams for doing a
variety of work since under such conditions
these cams must rotate much faster in doing

some classes of work than in doing others,

ive the de- |

-2 is a rear side elevation. Fig. 3 is an end
elevation looking toward the right in ¥ig. 1.
Fig. 4 is an end elevation looking toward the

left in Fig. 1. Fig. 5 is a section on line +:

5—5 Fig. 2. Fig. 6-1s a section on line 6—6
Fig. 1 _
Fig. 1. Fig. 7 is a detail of parts shown 1n
Fig. 7. Fig. 8 is a section on line 8—8 Fig.
1. Fig. 9 1s a section on line 9—9 Fig. 2.
Fig. 10 is a vertical longitudinal. section
through the center of the machine. Fig. 11
is an-end elevation of the tool carrying head.
Fig. 12 is a detail side elevation showing
the ‘arrangement of the feed stop. Fig. 13

is a side elevation showing the devices for

introducing new rods of stock into the work

Fig. 7 is a section on line T—7

80

carrying spindles. TFig. 14 is an end eleva-

tion looking toward the right in Ifig. 13;
and Iig. 15 is a detail of parts shown 1n
Fig. 13. __ .

‘The machine, shown 1n
constructed to operate simultaneously upon
five rods of stock and there 1s accordingly a
series of five work carrying spindles .\
mounted in the spindle carrying head A’.
The work carrying spindles A are provided
with the usual chuck jaws which are opened
to release the rod of stock and are closed to

and if the cams are to rotate continuously | grasp the rod of stock by the movement of

the part of the cams which would pass the
cam roll durin
widely. This would result in a loss of time
or of length of feed. By stopping the feed-
ing cams at the end of their working rota-
tion and then starting the indexing and
then again starting the.feed cams at the
end of the indexing, the feed cams may be
rotated quickly for small pieces of work or

slowly for large pieces of work and the |

whole of their rotation be employed in feed-

~ ing the tool carriers and at the same time

45

o0

there will be a minimum less of time for in-

dexing the spindle carrying heads.
In embodying the various features re-

ferred to-above in a simple and efhicient con-

struction I have employed various other fea-
tures of invention relating more or less to.
the construction and arrangement of various
parts of the machine which, while they are

not essential to the broader features of in-
vention, are of importance in contributing
to the efficiency and simplicity of the ma-
. chine. . '

All the varlous 'fea-tilres of the invention

~ will be understood from the following de-

- tailed description of the machine in which

60

~ the various features of my invention in the

65

I have embodied them and will be set forth
in the claims. ' * | R
" The. machine 1n

‘which T have embodied

forms in ‘which I prefer to employ them is
shown in the accompanying drawings.

In these drawings—Iigure 1 1s a

a chuck sleeve A? connected to operate the

g the indexing would vary | chuck jaws in any well known manner. The

spindles are also provided with feeding tubes
A® which may be of usual and well known
construction and which are advanced at the
time the chuck jaws are opened to advance
the stock and are retracted after the chuck
Jjaws have closed preparatory to the suec-
ceeding feeding movement. gince the spe-

cific construction of the connections between
the clutch sleeve A*? and the chuck jaws and

also the specific construction of the feeding
tube 1s not material to the present invention,
and since constructions of this sort are com-
mon and well known, the details of these

-constructions have not been 1illustrated.

The spindle carrying head A’ 1s nmunted'

in front and rear bearings A* A® and 1s In-
dexed at proper intervals to bring the work
carrying spindles successively into position
to present the rods of stock to the various
tools for operating thereon. The mechan-
ism for indexing the spindle carrying head

‘1s best shown 1n Figs. 8§ and 10. As shown

in these views the spindle carrying head A’

the drawings is

&5

G2

98

100

108

110

115

120

is provided with a.series of projecting teeth

or lugs A® corresponding in number to the

number of spindles carried by the head.

-Cobperating with these lugs A® is an index

pawl A7 pivoted upon a segmental slide A®
which 1s mounted 1n a gmideway A® formed
in the upper front face of the rear bearing
A®. The pawl 1s forced yieldingly toward

_ | fron_t' "the spindle carrying head ‘A’ by a spring
- side el'evation' of the 17n.fr:u‘:hiIme-,~ certain parts | A*°, The pawl carrying slide A® is recip-

125

130
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rocai‘éd at proper 'intervals to effect the in-

- dexing by means of a crank pin A!! con-

- nected to the slide A8

10

15

20

- to the indexing mechanism.

25

‘When the shaft A ig

carries the index pawl A”
Indicated in Fig.' S into position to engage

by a connecting rod
A%, The crank pin is mounted upon a disk
A carried by a shaft A1
single revolution Intervals,

rotated through a

at  suitable

single revolution, the first half revolution

from the position

the next succeeding lug A¥. During the last
half of the revolution of the shaft A 14
the index pawl acts to advance the spindle
carrying head through one-fifth of a revo.
lution, the index head being started slowly,
rotated rapidly through the middle por-

~ tion of its movement, and then gradually
slowed down
1ts .forward

-as the pawl reaches the end of
L movement. The spindle carry-
ing head may therefore be indexed in a
short space of time without shock or jar
_ At the end of
the indexing movement the spindle carry-
ing head should .be accurately . positioned
and Jocked in position until the next index-
Ing-movement is to take place. The spin-
dle carrying head is thus positioned and

- locked by means of a locking arm A** which

- coCperates with a series of locking steps or |
‘lugs A’ secured to the s

. 380

30

A" is provided at its
cess for embracing the lugs A% and the rear

pindle carrying
The locking: arm
upper end with a re-

head (Figs. 7 and 10).

side of this recess is
front side at A"
operates with the
carrying head .to

extended beyond -the

stops A® on the
prevent any over-rotation

~ of the -spindle carrying head at the end of

40

49

~ The a

~ A?2 on the other hand

55

from .the arm A into
adjusting
pmm A% which are earried by the arm A1

a direction to disen

arm Into

Al

its indexing movement. The locking arm
A" 1s mounted upon a shaft A*® and has its
lower end connected with an -arm A by
means of a lng A2 which projects laterally
_ position between an
screw A*-and a spring pressed
and engage opposite sides of the lug Az
(% usting screw A2 forms a rigid
connection between the arm A and. the
locking arm A 5o .that the locks - arm
1s moved positively with the arm A in
age the locking arm

1
-

from the lugs Aze, .
1 forms a yielding con-
necticn between the locking arm. and the
operating arm A?° for moving the locking

position to engage with the lugs
- The operating arm A ig operated. at

.~ proper intervals to disengage and then re-

60

- gage cam rollg A%
in a yoke ‘at the lower

- 6

‘engage the locking arm A%

with the lugs
A by means of a cam A28 !
termittent shaft A and arranged to' en-
A* A% which are mounted
end .of the arm Aze
and lie on diametrieally opposite. sides of
the cam A%, When

the shaft A ig rotated

he spring pressed pin -

which is given a |

| At

l

.Succeeding stop lug A,

secured to the in- | the lever A2,

:

at the end of the
‘mechanism which

ed upon a pivot A%,

1ng upon the tension of the

963,601

the cam A* strikes the roll Az Just pre-
vious to the beginning of the indexin

movement ot the spindle carrying head ang
swings the locking arm A3 upward so that
the stop A' is out of the
After the indexing movement has car-
ried the lug A past the stop A" the cam
roll A?2
the cam A® thus advancing
on the locking arm into the

the stop A7
As the indexing is
completed the lug

stop A", thus preventing further move-

ment of the spindle carrying head and just
previous to this the _
cam A™ engages the cam roll A2* and forces _
the locking arm A1

high part A2 of the

forward, the connection
between the
yielding to allow that part of the locking
arm 1 front of the locking recess to ride
on the top of the Iug A1 yntil the lug reg-

1sters. with the recess in the locking arm.

when the locking arm is advanced 1nto the
position indicated in Ifig. 7 and locks the
spiridie carrying head in position. .
It 1s desirable that the spindle carrying
head be as solid as possible |
are cutting, and provision is therefore made
for positively clamping the head in jts bear-
ing after each Indexing so that it is as solid
and rigid as if it were a part of
the machine.

1 and 7. As shown in these views the cap
Plece A* forming the upper ‘half of the
front bearing for the spindie carrying head,

rides on to the lower part A2 of

path of the

arm.A' and the locking arm

the body of
The means for thus clamping

| the spindle carrying head is shown in Figs.

ilto effect the indexing thé high part A% of

i

70
path of the lugs

75

A brings up,against the .

80

85

090

when the tools

05

100

i$ bolted to the lower half of the bearing at.

the rear side of the bearing by a bolt A,
During the operation
front side of the bearin cap is drawn firmly
down' so that the -spindle carrying head is
firmly and rigidly clamped in the front bear-
ing. During the Indexing the pressure
upon the front side of the bearing cap is re-
lieved so that the ca

head, the cap being again forced downwar

: I employ for thus operat-
in
front side

-of the bearing

) cap and connected
atitslower end to a lever

A® which is mount-
A second lever A3t is

of the cutting tools the

_ P may spring upward
sufficiently to release the spindle carrymg

‘upon the bearing cap A?* consists of a
rod A* connected. at its upper end to the

105

110

Indexing operation. The
115

120

mounted upon the pivot A% and is connected -

Wit}i the lever A%
lever A% and engages a block A% secured to
_ Pressure applied to the lever
A% ig transmitted. through the spring A* to
the lever A3 g5 -that the bearing cap AZ2®
1s forced downward with a pressure depend-
spring A3 at

such times as this spring is under tension.

by means of a spring A%,
| This spring is mounted in a recess In the

125
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The lever AS? is operated to apply and re- | the particular work to be done and the full -

lieve the pressure upon the clamping lever
A3 by a cam A%® secured to the shaft A

“and provided with a notch A% within which
theroll A% carried by the lever A3® normally

rests. When the roll A3 isin the recess A®
the spring A3 is under tension and the spin-
dle - carrying head is therefore rigidly
clamped by the bearing cap A%*. During

this time the roll A2® in connection with the

recess A% also acts as a yielding lock for
holding the shaft A* in position. When the
shaft A starts, the side of the recess m the

‘cam A3%® acting against the roll A?®® forces

the lever A% downward until the roll passes

out of the recess, after which continued
‘movement of the cam allows the arm A232 to

move upward, thus relieving the tension

~upon the spring A®* and the pressure upon

20

25
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the bearing cap for the spindle carrymng
head. As the rotation of the shaft A 1s
completed at the end of the indexing the

‘roll A% on the lever A% again enters the re-
cess A% locking the shaft- A* in position and |
also maintaining the pressure upon the

spring A%t so that the spindle carrying head

is again firmly locked in position by the

bearing cap A%, e
The work carrying

chine through an annular or ring gear A®®
which surrounds a series of gears A®® se-
cured to the spindles and is provided with

internal gear teeth engaging the gears A®.
The annalar gear A®® is provided with an.

internal bearing surface A% corresponding
to the pitch surface of the internal gear teeth
and the annular gear is supported and car-

ried by bearing hubs A* formed  on the
gears A% which engage the bearing surface
pitch

A of the gear and are formed 1n the
surface of the gears A%, The hubs of the
gears A®® thus form a roller bearing for sup-
porting and centering the annular gear so
that the gear runs smoothly and with little
loss of power, thus forming a simple and
effective driving mechanism for the spin-
dles and one which leaves the space within
the spindles unobstructed. The annular gear
is held from movement longitundinally of the

spindle by bearing surfaces A** formed m

the rear bearing cap A* and arranged to

engage opposite sides of the annular gear.
The annular or ring gear is provided with
oear teeth upon its outer periphery and 1s

continuously driven through a gear A*
which engages these gear teeth and is se-

cured to a shaft A*® arranged back of and

60
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A% the

parallel to the spindle carrying head (Ifigs.

9 and 9). The shaft A* 1s connected by

change gears A* with the main driving shaft
B of the machine which is continuously | 1 . P . . |
|- chuek slides whenever 1t 1s desired to oper-

“driven at n constant speed by a belt passing: _ \ :
_ate the machine without feeding the stock

over a pulley B’. " By changing the gears
spindle’ speed may be varied to suit:i

spindles A are continu-
ously driven during the operation of the ma--

belt power be utilized under all conditions.

As has already been stated the chuck jaws .

of the spindles are opened and close
reciprocating the chuck sleeves A? and the

feed of the rods of stock is effected by re-

ciprocating the feed tube A’ In order to
eliminate the loss of time incident to the
usual method of opening and closing the
chuck jaws and feeding the rod of stock, 1
have provided mechanism for performing
hese operations during the indexing of the

spindle carrying head. While it is not essen-

tial to this feature of my invention that the
movement of the spindle carrying head be
utilized in effecting the opening and closing
of the jaws of the chuck and the feed of the

‘rod of stock, yet I prefer to embody this

feature of my invention 1n a construction

which thus utilizes the movement of the

by
70

75

80

85

spindle carrying head on account of the sim-

plicity of the construction which may be

| A simple and eflicient
form of mechanism for thus utilizing the
indexing movement of the spindle carrying
head is that which T have embodied i1n the

used and the efficient and accurate action of
stich construction.

50

machine which is being described. This

mechanism is clearly shown in Figs. 1, 3
and 10. As shown in these figures each

chuck sleeve A? is provided with an annular

groove ¢ which is engaged by the arms of
a yoke ¢’ projecting laterally f};om the chuck
slide a2. The chuck slides ¢* are mounted
upon guideways ¢* formed upon a frame a*

provided with an annular groove a* which
is engaged by the arms of a yoke a® project-
ing laterally from a feed slide o which 1s
mounted to slide upon the guideway a°.
The chuck is opened and closed by a sta-
tionary cam «® arranged to act upon the roll
¢° carried by the chuck slide as the spindle

carryirig head is indexed. The feed tube

slide is advanced to feed the stock during
the time that the chuck jaws are open, by a
stationary cam ¢*° arranged to act upon the

905

b 1C0
which is secured to the rear end of the spin-
dle carrying head A”. The feed tube is also

105

110

cam roll ¢! secured to the feed slide and the

feed slide 1s retracted preparatory to the

next feeding movement by a second station-

ary cam a'? arranged to act upon the roll ¢
of the feed slide. = -~ - |

The cams for opening and closing the
chuck and for feeding the stock are mounted
upon a supporting hood ¢'* which partially

surrounds the frame a* upon which the
‘chuck and feed slides are mounted and this

supporting hood is so- conmected with the

frame of the machine that it may be readily
moved to carry the operating”¢ams out of

the path of the cam rolls on the feed and

or opening and closing the chuck jaws as

e )

- =
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120

125

130



S

- the machine for different pieces of work., In |

10

- head A’

15

- tends through the

29

- hood shown in Fig. 3

30

machine for different
V1slon 1is

‘work carrying spind

for instance in setting up or adjusting the
pieces of work, Pro-
also made for changing the posi-
tion of the hood to change the timing of the

feed of the stock with relation to the cutting -

tools as is frequently desirable in setting up
order that the supporting hood 2
thus moved or adjusted it
end upon a rod ¢'* which passes through the
retaining plate ¢'® for the spindle carrying
and forms one of the bolts for se.
curing said plate to the frame. The other
end of the supporting hood is arranged to
rest upon a second rod ¢! which also ex-

may be

The hood is locked in position

pivoted to the hood and has a lower hooked
end arranged to pass beneath the bolt g*
and rigidly bind the supporting hood in po-
sition. The lever ¢'7 is prmri(le%l

dle ¢'® by which the hooked end of the lever
may be swung from beneath the bolt g8 SO

L3

that the hood may be Swung up out of po-

sition whenever desired.

~ With the arrangement of the supporting

the chuck operating
and feeding cams are
to efiect the feeding
e moves from the posi-

- tion at the left of Fig. 3 to the position of

35

40

45

- 1n the hood

changed by
and

the upper spindle. If it is desired to effect
the feeding of the stock between any other
two successive positions of the spindle, the
position of the supporting hood may be
removing the rods o' and ¢
Introducing them into the holes occu-
pled by the proper bolts ¢'* for the retain-
ing plate g%, the retaining bolts ¢!* which
are removed to enable this adjustment.-be-

-Ing introduced into the holes from which the

rods ¢'* and ¢ have been removed, -
In order that the lengths of stock feed
may be varied as desired, the cam a!? for
retracting the feeding tube is adjustably
mounted to vary the extent to which the
feeding tube is withdrawn during the in-
dexing movement subsequent to the indexing
movement during which the feed of the ro
takes place. As shown in Fig. 10 the cam @2
1s secured upon a slide ¢2° guided in a slot

nut ¢®. The slide a¢?° is
by a spring e*? and its for-

by a clampin
torced forwar

~ward position is regulated by an adjusting

60
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quently will not withdraw the feeding tubes

screw ¢*°.  If 1t 1s desired to operate the ma-
chine without feeding the stoclk as in setting
up, the cam ¢'* may be moved forward to
such a position that it will not act upon the
cam rolls of the feeding slides and conse-

as the spindle carrying head is indexed. The

same result may be effected if desired by

1s pivoted at one

retaining plate ¢'° and
“forms one of the bolts for securing said plate
- '1n position.

by means of a retaining lever ¢'" which is

20 time after one set of rods

with a han--

supported in position

of the stock as the | ing of heads

a'* and held in adjusted position

‘tools, the

963,601

removing the cam ¢° from the hood. As an
additional safeguard to insure the feeding
of the correct length of stock for the piece
being made, I provide a feed stop a** (Figs.
11 and 12) against which the forward end
of the rod of stock abuts as the spindle head
1s rotated and the stock advanced by the
teeding mechanism. The feeding stop g2
consists of a rod screw threaded in one of a
series of holes ¢2® formed in the fixed head
for the tool slides or spindles, the position

of the stop depending upon the position of -
ﬁe,. feeding and chuck

the hood carrying t
operating cams. _

In using multiple spindle machines 1t is
customary to employ rods of stock all’of
which are of ‘the same length -and it is de-
sirable that new rods of stock may be intro-
duced into the machine in the leqst possible
has been used up.

In order to facilitate the introduction of new
rods of stock T '

stock carrying pipes
to rotate with the spindle carrying head
and are so mounted that- the ends of the
piﬁes adjacent to the spindles may be moved
radially thus allowing the introduction of
the rods of stock at the front ends of the
pipes. (Figs. 18-15.) These stock Carry-
Ing pipes C are mounted in a rack consist-
' C? which are secured to g
central shaft C3 the head being pro-
vided with open recesses for recelving - the
stock pipes, while the head (2 is provided
with closed recesses for retaining the rear
ends of the pipes in the head. g[‘he plpes
are retained yieldingly within the recesses
in the head CX by means of leaf springs C!
which are secured to a collar C% on the shaft
C® and are connected at their forward ends
with the pipes C. By reason of this yleld-
ing connection between the pipes and - sup-
porting rack, the front ‘ends.ogt e plpes may

e moved radially outward so that the rods
of stock may be introduced into the front
ends of the pipes after which the pipes are

returned to position by the springs C¢ The

central shaft C? of the stock rack is secured
to the rear end of the frame a* which forms
a continuation of the spindle head by a pin

| and slot connection C® as indicated in 1g.

10 so that the stock supporting rack rotates

with the spindle head. The rear end of the

orted upon rolls C7 upon which

the head C? rests as indicated in Figs. 13

‘and 14.

- In'order that the rods of 'stockﬁintroduced

into the stock pipes may be conveniently ad-
vanced througﬁ the spindles into proper po-
sition to be acted upon by the cutting off

stock carrying rack is provided
with a device for enga ing the rear ends
of the rods of stock a,ndg this device is con-

nected with operating devices wherebv it

may be operated from the front end of the

have provided a series of
C which are connected
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B

stock supporting rack which is within con- | ried by the two spindles would not therefore =

venient reach of the operator. This stock
advancing device consists in the construc-
tion shown, of a disk C® secured to the outer

end of a rod (? which extends forward-

~ through the shaft C?* which is made hollow

16

15

20

25

to receive 1t. At i1ts front end the rod C°

is connected with a sleeve C** by means of
- a pin C** which extends through the sleeve

and rod and plays in slots formed in the

hollow shaft C®. The sleeve C* is mounted

upon the shaft C* and is provided with a
series of handles which may be grasped by

the operator in operating the rod and con-

nected stock advancing device C3.

In mtroducing new rods of stock into the
machine the operator moves the front end of
the stock pipe C which corresponds to the

spindle whoese chuck is open radially out-
ward and 1ntroduces a rod of stock into the |

tube, the end of the rod of stock striking
the disk C® and forcing it to the left until
1ts movement 1s arrested as the introduction
of the rod of stock is completed. The pipe
C is then returned to normal position bring-
ing the front end of the rod of stock into

~line with the bore of the feeding tube in

the corresponding spindle. The shide C* is

- moved forward by the operator, thus ad-

30

vancing the stock engaging disk C® which-

drives the rod forward into the spindle of

the machine through the feed tube and the
chuck just far enough so that the cutting.

 off tool will finish the.end of the rod of

35
40
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stock. The machine is then turned through

‘a cycle and then another bar of stock in-

serted in the same manner. After the rods
of stock have been thus introduced, the next

feed of the stock will result in the produc-
tion of perfect pieces of work. '

By the indexing movements of the spindle
carrying head each spindle is presented in
suceession to tools mounted 1n carriers ar-
ranged to move radially of the work held

by the spindles. "As indicated in Fig. 6 the

machine being -described is provided with

4 cross tools and these tools are mounted in

4 carriers D’ D? D* Dt, the carriers D’ D*

50
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being pivoted carriers, while the carriers

D2 D3 are in the form of cross slides ar-

ranged in suitable ways in the bed of the

“machine. Each of the cross tools acts upon
- the work carried by each of the spindles and
if one of the spindles should be so mounted
that it is nearer the axis of the spindle head
than one or the other of the spindles and the

cross tool should be advanced to exactly the

- same position when operating upon the work

60

. 85

carried by each of the two spindles, then the
work carried by the spindle which 1s nearer
to the axis of ,the spindle head would be

finished to a larger diameter by the cross
tool than would the work carried by the

other spindle. The two pieces of work

formed from the.different rods of stock car-.

sponding to each cross tool- carrier.

vanced or finishing position.

in the product of the machine. In order to

‘prevent the occurrence of such inaccuracies
due to unavoldable inaccuracies in construct-

ing the machine, or due to Inaccuracles

which may be developed -b'{ reason of un-
-equal wear upon the parts,

have provided
a rectifying stop for each spindle corre-
The
rectifying -stops for codperating with the

cross tool carrier D’ consist of a series of

pins &’ projecting radially from the disk D
which 1s ‘secured in the front end of the

ing to each of the spindles and these pins

are so arranged that they are engaged by a

codperating stop d° on the tool carrier D’

‘be exact duplicates of each other. In other
words, slight inaccuracies in the mounting
“of ‘the spindles would result in inaccuracies

70

80

spindle head.. There is a pin d’ correspond-

In building the machine these pins d’ are

adjusted or ground off so that the cutting
edge of the tool carried by the carrier D’
will be exactly the same distance from the

‘center of each spindle when the stop d° 1s

90

pressed against the corresponding pin 4’.

For instance if the forming tool on the car- -

rier D’ is adjusted so that it will turn the

work carrier by one of the spindles about

1 of an inch in diameter when the stop @°
i1s in engagement with the corresponding pin

‘d’ and 1t 1s found that the tool forms the
work carried by the succeeding spindle

slightly larger in diameter than } of an inch
when the stop d° is in engagement with the

corresponding pin d’ for the succeeding

spindle, then this pin &’ is adjusted or

ground so that the tool will form the work.

on this spindle to exactly + of an inch 1n
diameter when the stop d° 1s in engagement
with the pin. Thus each of the pins 1s

ground or adjusted so that the stock ‘carried
by each of the spindles is turned to exactly
1 of an inch by the action of the tool car-
110

ried by the tool carrier D’. The stop pins d"

are then left permanently in this adjustment

unless wear upon the machine develops some
inaccuracy in which case the pins are read-

justed or reground to rectify such inaceu- -

racy. | |

D5

10¢

105

115

The rectifying stops for the tool carrier D*

consist of pins d* and are arranged to co-

operate with a stop d° on the tool carrier. '

The rectifying stops for the carriers D?* and

D4 consist of pins @® d* respectively arranged

120

to cotiperate with stops d” d® on the tool car-

riers D? D* respectively.

~ ¥The stops carried by the tool carriers con-
sist of ddjustable screw rods which may be
adjusted according to the position which the

125

forming tools should occupy when in ad-

_ The cross tool
carriers are operated by a series of cams
D5 D¢ D7 D8 secured upon two cam shafts
D® D* which extend longitudinally at the

132



'3_

tool carriers
_construction and mode of operation.

fi‘}dnt-and back of the machine and are driven |

11 unison by mechanism which will be here-

inatfter described. The cams D* D® D7 and

D% are all of the same form and the devices

Tor connecting the cams with the. respective

are: substantial duplicates in
A de-

- scription of the construction and mode of op-

10

15

. D13__

eration of the devices tor operating the cross

slide D* will therefore be sufficient for an
understanding of this mechanism.

- As shown in Fig. 6 the connections be-
~ tween the cam D* and the cross shide 12 com-
prise a lever D' which is pivoted at D2 and.

15 connected with the cross slide 12 by a link

The link D' is pivoted-at one end to

- the cross slide D? and at the other end is
- pivoted to a block D' secured to the lever

20

- 95

Die,
‘and the head of the bolt lies within a2 T-

D7, The block D i connected - with the
lever DX by means of a bolt D% and nut
The bolt passes through the block D1+

shaped slot which extends longitudinally of

the upper arm of the lever so that the radial
~distance of the

block Dt from the pivot D12

~of the lever may be varied by shiding the

- 80

by tightening the nut D,
D™ and the link

~block along: the upper arm of the lever and

then clamping the block in adjusted position
By means of
this adjustable connection between the lever
D** the speed of the move-

- ment 1mparted to the cross slide D? and. the

cam Ds
35

40

50
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with the axis of the

between the

distance through which it is moved by the

tool cartied by the cross slide. The link D
1s adjustable in length, being formed of two
oppositely screw-threaded rods connected by

& turn buckle so that by turning the turn

buckle the length of the link may be in-
creased or diminished to bring the tool car-
ried by the cross slide into proper relation
work carrying spindle
when the tool slide is in its advanced posi-
tion. The connections between the cam D¢

“and the cross slide are adjusted so that the
Stop @° 18 pressed firmly against the rectify-

Ing stops d? when the cross slide is in its ad.-
vanced position and the spring in the con-
nections 1is sufficient to commvensate for any
slight variation which there may be in the

advance position of the slide when the stop

a® 1s in engagement with the different recti.

fying stops. ' o . |
By reason of the adjustable connections

cam D°® and the cross slide D2

- the same cam may be used for operating dif-

60
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terent tools and the feed of the tool be regu-

lated according to ‘the requirements of the
work being done, with the result that a

change from one piece of work to another

~within the capacity of the machine does not
- require the remioval of the cam D° and the

replacing of it with another cam suitable for
the efficient action of the particular

‘tools carried by a series of tool

to'move longitudinally of

may be varied according to the
character of the work being done by the

means of springs

tool to |

. $68,601

be used and the particular work to be done,

as 1s necessary with

the usual construction
of screw machines, | -

- The rods of stock carried by ﬂlé spindles

are also pres’ented'successively by the spin-

70

dles In position to be acted upon by cutting

. slides or
spindles arranged in axial alinement with

the work carrying spindles and arranged
the work. These

tool carrying spindles or slides as shown

75

consist of 4 spindles E which do not rotate

and a tap or die carrying spindle E’ which

1s mounted to rotate in a manner to be de-
scribed, the number of tool carrying spindles

thus corresponding in number to the num-
ber of work carrying spindles in the spindle

carrying head. The tool carrylng spindles
are mounted in a head E2 !
held in bearings E* E¢ in alinement with the
bearings for the spindle carrying head A.
The tool carrying spindles are provided at
their forward ends with the usual clamping
devices K° for retaining the tools in the
forward ends of the spindles. The non-
rotary spindles E are held from rotation by
means of keys K which engage slots formed
in the spindles. The spinﬁles are operated

by means of a series of cams K" secured to a
cam shaft E* which is geared to and ro-

tates in unison with the cam shafts D? Dt
for the cross tool carriers. The connections
between the tool carrying spindles and the
operating cams 7 are the same in construc-
tion and mode of operation as the connec-
tions between the cross tool carriers and
their operating cams. These connections
consist of levers E? arranged to engage the
cams and provided with slots in their upper
arms 1n which are mounted adjustable
blocks E** connected by means of adjustable
links E** with the rear ends of the tool
spindles. The tool spindles are forced rear-
wardly so as to maintain the cam rolls on
the levers in engagement with their cams by

) E* mounted within the
spindles. These springs are interposed be-
tween a plug E*® at the rear end of the
spindle and a plug E* mounted within the
spindle and arranged to engage a pin 1S
which extends through slots formed in the
spindle and is carried by a collar Eu,
10.) The collar E1¢ ig loosely mounted on
the spindle and is forced against the disk
E'" which forms the front end of the too]

spindle head by the s ring E*2. In the case

of the non-rotary tool spindles E the links
E*' are pivoted directly to ears formed on
the rear end of the'spindle. In the case of
the rotary spindle E’ the link E 1S piv-
oted to a cylindrical piece E** held within
the rear end of the spindle by a collar E®
having an inward projecting flange which
engages the rear end of the piece E® and
retains it within the end of fhe spindle.

which is rigidly
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While I _hav_é shown, but one : rotafy spindle

b

~ dles may
through the distance

10
15
2
28
0

S8

" mechanism for thus rotatilig- the die caérry-
| igS. 2, 5 and 10. |

40

B’ and these gears are engaged
loosely mounted on a shaft e*.

45

carrying spindle or

rying spindle both during the threadin%
~die or tap, the

“ation -there 1s no

“and smoothly cut and

the spindle carrying

‘a.gear ¢° with the spindle gears A™.

968,601

it will be understood ‘that two or more of
the spindles may be rotated if desired. T

By reason of the adjustable connections
between the tool carrying spindles or slides
and the operating cams, the slides or spin-

operation of the particular tool carried
thereby and the spindles or slides may be
operated by the same set of cams In doing
the various pieces of work within the capac-
ity of the machine. In the case of the die
spindles the adjustable
connections between the spindle and spindle
advancing cam enables the feed of the spin-
dle to be adjusted according to the pitch

“of the screw being cut and. the same cam

may be employed for cutiing the Various
threads required in doing different pieces
of work. o o

In cutting threads the spindle E’ 1s ro-

tated in the same direction as the work car-
. OP_

eration and during the running off of® the

during the other. With this mode of oper-

“there is no stopping or reversing of
either‘ the spindle or die and. no. violent
change of the direction of. rotation of any
part and thus the threads may be accurately
the die or tap run off
without undue wear or injury to the thread-
ing tool and the threading be "Performed'
under the most favorable conditions. The

ing spindle E’ is shown in
As shown in Fig. 1

10 there are two gears ¢ ¢’
of different diameters secured to

' the spindle
by gears ¢* &°

extends longitudinally through the axis of

the tool spindle head E? and is connected

 shaft ¢* is thus continuously driven through

* the annular gear A® and
~* Either one or the other. of the gears ¢* ¢
be connected with the shaft e* by means |

. &0

may

"~ of the clutch ¢® keyed to rotate with the
- shaft ¢t and provided with clutch faces ar-

55

80

_63

ranged to engage corresponding clutch faces |

on the gears ¢?-¢5. When'the clutch ¢° is in
engagement with the gear ¢® the die carry-
ing spindle will be rotated in the same. direc-
tion as the
slower speed and when the clutch 1s in en-

~gagement with the gear ¢* the die carrying

spindle will be rotated in the same direction

as the work c_arrying' spindle but at a fastyr
speed. In cutting right handed threads the
die spindle B’ is rotated in the same

. » direc-
tion as the work carrying spindle and at a

slower speed during the threading' and is |

be advanced at the speed and |
requisite for the proper |

, speed of rotation being re- |
tarded during one operation and. accelerated |

head A’ and throu%h _'
Yy

and the spindle gears..

work carrying spindles but at a

i
|

The |
‘take p

| left

‘would rotate in the

| the side of the V-shaped
of the V. During th
remain in engagement with the gear 6.

| the downward pressure of the

the gear €. When the lever e® | ]
ction the same, action will’

2% passes

‘in the position shown

| employ
| 1, 2, 4, 5 and 10.

9' .

speed during the unthreading

. In cutmtlig,
handed threads the relative speeds

rotated in the same direction and at a higher

would be the reverse, that 1s to say during

the threading operation the die carrying
spindle would rotate m the same direction
as the work ca
speed and during the
same direction as the

work carrying spindle but at a slower speed.

The clutch ¢® is shifted at the proper inter-
vals to throw the gears ¢* and ¢* into and out

70

rrying spindle and at a higher
unthreading operation

of operation through the movement of a yoke -
¢8 which is secured to a rock shaft ¢’ and 1s

provided with pins ¢*° engaging an annular
groove ¢* in the clutch. The rockeshaft ¢ 1s-
operated by cams ¢® secured to a cam drum
carried by the cam shaft D° on which the
cams for the cross tools are mounted. -The
connections between the cams é° and the
rock shaft ¢ consist of a lever € pivoted
upon a rock
end with a cam roll which is acted upon by
the cams ¢°. - The lever ¢° is provided with
a pin ¢'° arranged to engage one side or the
other of .a V-shaped plate e**. The plate

30

85

shaft and provided at its lower

90

et ig formed on the lower end of a rod e*2

which is mounted in -an arm e'* secured to
the rock shaft ¢ the rod being forced down-
ward by a spring ¢4, By this construction

L]

95

when the lever ¢° is moved toward the right

in Fig. 2 for instance the p1
pin e¢'? upward against the temsron ol tae
spring e'* until the pin ¢* passes the point
As
¢! passes the pomt of the V
spring will
¢t downward and

soon-as the pin

force the V-shaped plate

‘the right side of the V acting against the pin
The shaft ¢*

¢ will cause the arm e' to be suddenly
shifted toward the left, thus disengaging the
clutch from the gear ¢® and engaging 1t with
) is shifted m
the opposite dire ‘
ace except that the arm e will be
suddenly :
thus disengag-
and reéngag-

the point of the V,
tch from the gear &
¢?, the parts
in Fig. 2.

ing the ¢l
ing it with the gear

Il)m el acts against
ate ¢1* forcing the - -
the -

100

is time the clutch will .

105

110

shifted toward the right as the pin

115

being then

“In order to avoid the loss of time which

would result from continuously rotating the
cam shafts for effecting the feeding of the
cutting tools, 1 have provided mechanism
for stopping the
at the

the end of the indexing.

; The cam _
which carry the cams for the cross tool car-
riers and the cam .sh,ajfl;EE

which carries the-

120

rotation of the cam shafts
eginning of the indexing of the
spindle head and then starting the cam
shafts again at |
The form of mechanism which T prefer to.
for this purpose is shown in Kigs.
shafts D° DY

125'

130



- unison and these shafts are driven

~ During the operation

15

20
. on a gear F®

. ‘shaft '

- clutch member F¢ by a spring F1°, The
25

- gears F* from a sha
10

the cam
- scribed, the speed of t

10

., cams for operating the tool ca;rryih spin- |

dles or slides, are connected toget

er by
bevel gears F so that the shafts

rotate in
through
worms F’ secured to a worm shaft F2 and
engaging worm wheels F® which are secured
to the cam shafts D® D, The worm shaft
F? is driven through a system of change
%t F® The shaft F* ex-

tends transversely of the machine and 1s in
alinement with a shaft F'® which is connected
by bevel gears R7 with the index shaft Als,
of the cutting tools the
shaft F* is continuously rotated and drives
shafts through) the %‘farin de-
e cam shafts being

varied to suit the requirements of the work
being done by means of the change gears F+,
The’mechanism for driving the shaft F*
consists of a clutch member F® secured to
the shaft and engaged by a clutch member
which is loosely mounted on the
and 1s held in engagement with the

gear F? is en%g,ged and continuously

_ driven
by a pinion F1 secured to a continuously

- rotating shaft F12, The gear F? is provided
- with a second clutch member F:# arranged to

80

85

- which is
-~ shides. The devices

40

45

- . plete

~ spindles E
50 1
~lever is released the spring f* rocks said Ie-

- - 55 clutch member F1¢ ig provided with a cam

60

~engage a clutch member F14
shaft F* when the gear F° is

‘member 14

~eration, are shown in Figs. 5 and 10.
Ing the operation of
~clutch gear

s shifted to dis-
engage it from the clutch F®. The clutch
gea,rgF‘° 1s shifted to disengage it from the
clutch F® and thus stop the rotation of the
cam shafts and to engage it with the clutch
1% and thus throw the
mechanism into operation by s mechanism
controlled- from one of the tool
_ for throwing the driv-
iIng mechanism for the cam shafts out of

~operation and throwing the driving mech-
“anism for the indexin

mechanism into op-
Dur-
the ‘cutting tools the
F® is held in engagement with
the clutch member F* by the spring F10, Ag
the ?eration of the cutting tools is com-

a trip f carried by one of the tool
operates a latch 7 and releases g
spring pressed lever 72, The lever f? car-
ries at its lower-end a pin f* and when the

ver on its pivot
annular groove
periphery of

carrying the pin f® into an
/® which is formed in the
the clutch member. ¢, The

/% which projects across the annular £groove
/° and extends to the rear side of the clutch
member, the pin /3 enters the groove
/° 1t is brought into the path of the cam feo

pin /2 it acts to force the clutch
1g. 5, against
thus

~ ing the clutch gear from the clutch member(

F*® and engaging the clutch member F®

gagement with the-clutch member F14.

secured: to the | spindle
pin fe, |
trip £ will ride over the end of the latch £,

latch is unaffected. On t

prevents the 'swingin

indexing ! e's
- 1n the opposite direction so that it will

shafts and the

connecte

| the drivingbeshaft by means of a

disengag- l |

968,691

with
the clutch member ¥4 thus throwing the in-
dexing mechanism into operation. As the

‘clutch member F'* engages the clutch mem-

ber F*¢ the pin f* moves forward so that it
engages the rear side of the clutch member
F*?, thus retaining the clutch member in 1?1111-_
The
shaft ¢ and the index shaft F** now con-
tinue to rotate until they have made a single
revolution. As they complete this revolu-
tion a projecting finger f¢ on the clutch
member F'* acts against a finger /7 on the
lever f2 forcing the lever back
the pin /* out of engagement

clutch member and gear F* are returned by
the spring F*° into engagement with the
clutch member F? thus stopping the rotation
of the index shaft and starting
shafts. When the lever {“

back against the tension o its sprin
fingers /¢ f7 its upper end is engage
latch /” and the lever is retained in

by the
by the

the succeeding return move-
indle E. The
trip £ is pivoted to a block. f® secured to the
spindle E-and normally rests
When the tool slide is advanced the
the trip swinging on its pivot so that the
) | e return move-
ment.of the tool spindle however, the

g movement of the trip

act

against the latch # and rélease the arm f2.

The shaft F12 _
_ indexing mechanism "are
driven, is continuously rotated from a shaft
G arranged at the back of the machine and
with the shaft F12 by
G’. The shaft G is driven from the main

against a stop

pin‘f*

6b

70

76

and carrying
with thﬁear-
side of the clutch member F?® g that the

80

up the cam
is thus swung |,

85

this- po-

sition until it is again released by the action
-of the trip £ on
ment of the tool slide or s

80

95

100

through which the cam

105

bevel gears

driving shaft B through a pinion B2 which -

engages a gear (32 _
and disconnected with the
will of the operator throu
The clutch G?® is normally
ment with the gear G2 go
driven from the shaft G are o

shaft & ‘at the
h a clutch GS,
eld in- engage-

rated from
spring G*

interposed between the clutch (G® and a col-

which may be connected

110

so that. the parts

115

lar G on the shaft G. The clutch G* may

be disengaged to throw the shaft G out of

action at the will of the operator by means

of & rod ¢ engaging the clutch and ar-
ranged to be operate uﬁ)on by a cam G7
which is secured to a roc

f-f: prO'

handle G*. When the operating handle G°
1s thrown into the position indicated in Fig.

F

d at its front end with an.gperating
G5 125

120

0 8 | shaft G* extend- -

‘ _ - | Mg transversely of the machine |

and - when this cam in ite ‘rotation rides 'vige

‘against the

- gear F° toward the left in F
the tension of the spring F1o,

2 the:cam G will act upon the rod G* fore.

ing the clutch G* out of engagement with
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the gear G so that the rdt'altioﬂ of the _ Shé,fti Tead, a...pl'u'mlity of spindles mounted there-

G from the driving shaft will be stopped, | in provided with stock feeding and chuck

10

2

65

the cam retaining the clutch in this position operating devices, mechanism for indexing
1

until the operator swings the handle G° to- the spindle head, and operating mechanism

ward the right.in Fig. 2. When the clutch | for the feeding and huck operating deviees '

s thus disconnected the shaft G may be | arranged to be engaged by said devices dur-

rotated by hand through a hand wheel G*°. -I-'ing the movement of a spindle from one In-
The. general operation of the machine will' | dexed position to the next succeeding 1n-

be readily understood from the previous | dexed position and operating: to. open the

description and is briefly as follows. As- | chuck and effect the feed during said move-

suming that the cutting -tools ‘have com- | ment.. - - -

pleted their operating movement and have | 2. The combination of a spindle carrying

" been returned to their retracted or rear posi- | head, a plurality of spindles mounted there-

15

tions, the driving mechanism- for the cam in, indexing mechanism for the spindle head,

<hafts will be thrown out of operation and feeding devices acting to engage the stock,

" the indexing mechanism started. The index | and operating mechanism constructed and

20

25

. spindles into position to be operated upon
by a new set of cutting tools. As the index-

30

‘stock carried by this spindle. This’ move-

shaft will now make a single revolution dur-
ing which the spindle. carrying head will
be unclamped and  unlocked and turned
through 1 of a revolution. During this
movement of the spindle carrying head the
rod of stock from which: the completed arti-
cle was severed just previous to the ‘index-
ing will be fed forward preparatory to the
forming of a new piece of work from the

‘arranged to actuate the feeding devices dur-
ing the indexing of the spindle head. '

8. The combination of a spindle carrying

‘devices, indexing mechanism for the spindle
| head, and. operating mechanism for the
chuck ‘opening and closing devices arranged
to be engaged with said. devices during the
movement of a spindle from one 1n exed
ment of the spindle carrying head will also '
bring the rods of stock carried by the other

‘tion and operating to open the chuck during
said movement.. -~ I

| , _ ""4. The combination of a spindle carrying
ing movement of the spindle carrying head | head, a plurality of spindles mounted there-
is completed the head will be clamped and | in provided with' stock feeding devices, sta-

" locked in position and the driving mechan- | tionary operating cains for the stock feed-

39

~ cam sha

490

45

position to the next succeeding indexed posi- -

70

79

80

head, a plurality of spindles mounted there-
in provided with chuck opening and closing

85
90

95

ism for the cam shafts will-be thrown into | ing devices, and mdexing mechanism for the

operation, the indexing mechanism being spindle head. . :
stopped gustprevious to the starting of the'|. 5. The combination of a spindle carrying
_ +« The various cutting tools will | head, a plurality of spindles mounted there-
now be fed forward by their respective cams | 1n provided with chuck opening and closing
and then retracted to their rear positions devices, stationary operating cams arranged
when the same cycle of .operations will be | to engage with the chuck opening and clos-

again repeated. Thus for -each indexing | ing devices of each spindle urine the move-
movement of the spindle carrying head a | ment of the spindle from one index position .
piece of work will be completed and a rod | to the next succeeding indexed position and

of stock will be fed forward in position to i indexing mechanism for the spindle head.
be acted upon by the various cutting tools | ]

 'While I prefer-to employ the consfructidn operating devices, statlonary operating cams

~ and arrangement of the various mechanisms | for the feeding and chuck operating devices,

50

embodying the features of my invention in | and indesing mechanism- for the spindle

" the form in which T have shown them in the | bead. .

&b

accompanying drawings, jit, will be under- 7. The combination of a movable s’pihdle
stood that various changes and modifica- carrying head; a plurality of * spindles

tions in the specific ‘construction -of “the | mounted therein provided with feed tubes, a
parts and in the specific

may be made. without departing from my “tracting the feed tubes.

 inventien. = .

80

in provided with stock feeding devices, 1n-

in which the features of invention may ; dexing mechanism for the spindle head, op-

T

be embodied, what I claim: and desire to | erating mechanism for the stock feeding de-

secure by Letters Patent is:-% . | vices arranged to be: engaged 'by said de-

. i v

1
« . K
_— -

r

‘L

I | L}
.
.

100

105

_ _ 8. The combination of a spindle carrying '
between the subsequent indéxing movements head, a plurality of spindles mounted there-
‘of the spindle carrying head. - | in provided with. stock feeding and chuck

110

115

| ] _ - construction and | stationary advancing cam for the feed tubes, '
 arrangement of. the various “mechanisms [ and an adjustable stationary cam for re-

120

10 _ el L ' 8. The combination of a spindie ca,frying '
- Without: attempting to set forth in detail | head, a plurality of spindles mounted there-
the various constriictions and arrangements

125

O Thy combisation of a spindle carrying | vices during the movetient of a spindle from -
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one indexing position to the next succeed- | said cams; means for securing said hood in

ing indexed position and operating to effect | different yositions circumferentially about

the feed during the sald movement. the spindles, and mechanism for indexing
9. The combination of g spindle carrying | the spindle head. S T
5 head, a plurality of spindles mounted there- | 17. The combination of a movable spindle

in provided with feed. tubes, a slide frame | carr ing head, a lurality of spindles mount-
secured to the spindle head, slides mounted | ed tlereinp'rovi(]led,with stocle feeding and
on the frame and connected with the feed | chuck operating devices, stationary operat-
. tubes, stationary operating cams for the ing cams for said devices, and a pivoted.
10 slides, and mechanism for indexing the spin- .| hood carrying said cams. |
- dle head. I . 18. The combination of a spindle carrying
10. The combination of a spindle carry- | head, a plurality of spindles mounted there-
- ing ‘head, a plurality of spingles mounted | in, gears connected with the spindles and
. ‘therein provided with feed tubes and chuck | provided with bearing hubs, an annular
16 sleeves, 4 slide frame secured to the spindle | driving gear surrounding and engaging the
~ head, slides mounted on the frame and con- | spindle gears and provr';ﬁed with a bearing
‘nected with the feed tubes and chuck sleeves.. surface engaging and supported by the bear-
stationary operating cams for the slides, and ing hubs. .
oo Mechanism for indexing the spindle head. 19."The combination of a spindle carrying
20 11. The combination of g spindle carrying | head, a plurality of spindles mounted there.
~ head, a plurality of spindles mounted there- |in, indexing mechanism for the spindle .
~In and provided with stock feeding devices, | head, a locking arm provided with a POosi-
- Mmechanism for operating said feeding de- | tioning stop and a locking stop, codperating
__ Vices having provision or changing from positioning and locking stops on the spindle
25 one indexing position to another at t e will | head and mechanism for moving the arm to

~ of the operator, and mechanism for .index- disengage the stops in advance of the index-

ing the spindle head. ___ | Ing, moving the arm partially inward dur-
- . 12. The combination of a. spindle carry- | ing the indexing to br g the positioning
. Ing head, a plurality of spindles mounted stop 1nto the path of the cooperating stop

70

75

80

86

80

96

100

105

110

30 therein, and .provided with stock feeding | and completing the inward movement of the
~ devices, stationary operating cams for the | arm to interlock the stops on the arm and
feeding devices, devices for supporting said | head at the end of the indexing. '
. cams 1 _different /positions about the spin- |  20. The combination of g spindle carrying
dles, and mechanism for indexing the spin- head, a plurality of spindles mounted there-
35 dle head. CoE . | In, indexing mechanism for the spindle head,
~13. The combiéation'of a spindle carrying | a locking arm provided with g locking re-
head, a pluralitytof spindles mounted there- cess, a series of cod erating lugs on the spin-
in, and provided with stock feeding devices, | dle head, an inwardly proj ecting stop shoul-
o Statlonary operating -cams for the feeding | der at the rear side of ¢ e locking recess, and
.40';devices,' a supporting hood for said cams, | an operating cam for the locking arm hav-
means for securing said. hood in different:| ing two throws for moving the arm into
- positions circumferentially about the spin- | stopping and then locking position. _
- - dles, and mechanism for indexing the spin- i . 2L The combination of a spindle carry-
4 dlehead. R - . - | 1ng head, a contractible bearing therefor, a
- %% 14, The combination of a spindle carrying | plurality of spindles mounted in the head,
head, a plurality of spindles mounted there. | Indexing mechanism for the spindle head,
in and ];)1'4::vvide¢fr with stock feeding devices, | and mechanism' for contracting said spindle
- stationary operating cams for Saig feeding { head bearing to clamp the head between in-
o devices, a support for the cams movable to dexing movements, S .
°0 carry the cams. out of and into operative po- | 22, The combination. of a spindle carry-

115

sition, and mechanism for indexing the spin- ing head, a plurality of spindles mounted

- ‘dle head. T therein, indexing mechanism for the spindle
15. The combination of a spindle carrying | head, a bearing for the head provided with
- head, a plurality of spindles mounted there- | a bearing cap, and mechanism for applying
55 in and provided with chuck operating de- | presstre to oné side of the bearing cap be-

- Vices, mechanism for operating said devices |-tween indexings and relieving said pressure

- having provision for changing the  peint during indexings. =~ . - - L

- Where the chuck is opened and ¢ osed during | 23, The combination of a spindle carrying

-~ ao the Indexing of the spindle head, and mech- | head. a plurality of spindles mounted there-

60 _ . " : - . a2 p . .

- anism for indexing the spindle head. .- | In, 1ndexing mechanism Tor the head, a bear-
. 16. The combination of spindle carrying | ing for the head provided with g bearing
~head, a plurality of spindles mounted there- | cfaf), means for securing the cap at one side,

~1n provided with chuck operating devices, | a lever connected with the other side of the
g5 Stationary operating cams for the chuck | bearing, and a cam for operating the lever.
~ operating devices, 3 supporting hood for | - 94, The combination of a spindie carrying

e,

120
125

130
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head, a plurality of spindles fnéunted thete- |

in, a stock carrying rack connected to rotate
with the spindf:a head, stock carrying pipes
mounted in the rack-and radially movable at
the spindle end. S

-~ 95.. The Jcombina;fion of a spindle carry-

" ing head, a plurality of spindles mounted

10

15

a central shaft connected with the spindle.
‘head, heads secured to said shaft, radially |
movable stock. carrying tubes mounted ‘1n
said heads, and means for yieldingly holding
-sald stock tubes from radial movement at
‘the spindle end. | .
- 27. The combination of a spindle carrying

| 20

25

30

rotate with the spindle head, stock carrying
pi]l)esmounted in the rack and radially mov-
able at the spindle end, a rod advancing de-

‘vice arranged to engage the rear end of the
" rods, and an operating device therefor at the

spindle end of the rack. _ |

26. The combination of a spindle carry-
ing head, a plurality of spindles mounted
therein, a stock carrying rack provided with

head, a plurality of spindles mounted there-
in, a stock carrying rack provided with a

central hollow shaft connected with the

spindle head, heads secured to said shaft,
stock carrying tubes mounted in said heads
and radiaf ¢

rod extending through' sald hollow shaft,

a stock engaging device at-the other end of

~the rod, and one or more operating handles

35

. connected to the front end of the rod. -
28. The combination of a spindle carrying |

head, a plurality of spindles mounted there-

in, a cross tool carrier to-which the spindles

~ are successively presented, and a rectifying

40

_45

stop _corres%onding to each spindle for de-
termining the advanced position of the tool.
- 29. The combination of a spindle carrying

“head, a plurality of spindles mounted there-
in, a- plurality of cross tool carriers, and a

rectifying stop for each spindle correspond-

ing to each: cross tool carrier.

- 30, The combination of a spindle carrying

“head, a plurality of spindles mounted there-

50

. fying stops.

55

ée

in, a cross tool carrier, a rectifying stop for

each spindle, and an adjustable stop on the |

tool carrier for codperating with the recti-
- 31. The "combinati;)'_n of;'_a, spindle cﬁrrying
head, a plurality of spindles mounted there-
in, a plurality of cross tool carriers, a recti-

fying stop for each spindle corresponding to
each tool carrier, and an adjustable stop on

each tool carrier for codperating with the
- corresponding series of rectifying stops. -

'82. The combination of a spindle carrying

head, a plurality of spindles mounted there-
in, a cross tool earrier; a rectifying stop on
‘the spindle head for each spindle, and a co-

- operating stop on the tool: carrier.

65

33. The combination with a plurahty of

work spindles of a plurality of tool car- |

ly miovable at the spindle end, a

starting the indexing mec

Ing mec

rier, an operatingcam for advancing each

tool carrier, and connections between each
cam and its tool carrier adjustable to vary

‘the speed with which the carrier is moved

by the cam and adjustable to vary the point 70
to which the earrier is advanced with any

given speed.
therein, a stock carrying rack connected to |.

34. The combination with the work spin- -

1 dle, of a‘tool carrier, a cam for advancing

the tool carrier, a lever operated by the cam, 75
a block mounted on the lever for adjustment
toward and from its pivot, and a link ad-
justable in“length connecting the block and
tool carrier. S .
35. The combination of a spindle head, a 80
plurality of .spindles mounted therein, in-
dexing mechanism therefor, tool carriers,
operating devices therefor, and mechanism
for stopping the operating. devices for the
tool carriers during the ingexing.. . 85
36. The combination of a spindle head, a
plurality of spindles mounted-therein, tool
carriers, cams and congfections for operatin‘ﬁ -

the tool carriers, indexing mechanism an

dexing. . o
37. The .combination of a spindle head, a

‘means for stopping the cams during the in- 90

plurality of spindles mounted therein, tool

carriers, cams and connections for operating

‘the tool carriers, driving mechanism for the 95 -
cams, Indexin mechamsm, and mechanism

for throwing the cam driving mechanism out

of operation and the indexing. mechanism - -

into og‘eration. . L
38. The combination of a spindle head, a 100

‘plurality of spindles mounte therein, tool

carriers, cams and connections for operating
the tool carriers, driving mechanism for the

-cams, indexing mechanism, mechanism for

throwing the cam driving mechanism out of 108

| operation and the indexing mechanism into
‘operation, and for throwing the indexing

mechanism out of operation and the cam-
driving mechanism into operation. -
'89. The combination of a spindle head, a 116

plurality of spindles mounted therein, tool

carriers, cams and connections for operating-

the tool carriers, mechanism controlled by

the indexing mechanism for stopping the

‘indexing mechanism and starting the cams, 118
| and mechanism controlled by the cam oper-

ating-mechanism for stopﬁing the cams and
anism. o
40. The combination of a spindle head, a .
]_:_)lura,lit{rl of spindles mounted therein, index- 120
echanism; tool -carriers, cams for oper-.
ating the tool :carriers, driving mechanism

| for the cams, a trip on a tool carrier, devices

controlled by the trip for disconnecting the
cam driving mechanism and starting the in- 128

“dexing mechanism, and devices on the in-
‘dexing mechanism for controlling the stop-
ping of the indexing mechanism and the

-» - .

reconnecting of the cam driving mechanism. | .
41. The combination of a spindle carrying 136

. _bq'



' Ing head, a plurality of

10

- gears and codperatin

“1nto the same

14

spindles mounted
a cross tool carrier to which the
spindles are
ing devices constructed and arranged to so
limit the advance of the tool as to brin it
relation to each of the spindles.
. 42. The combination of a.spindle carry-
spindles mounted
therein, gears mounted
annular gear surrounding and engaging said
earing surfaces on
the annular gear and spindles, -

43, The combination of a spindle Ccarry-

~ing head, a plurality of spindles mounted

15

therein, gears mounted on the spindles, bear-

ing devices on the spindles having their sut-

nular gear surrounding and. engaging said

Successively presented, rectify- |

on the spindles, an

faces in the pitch surface of the gear, an an- |

- 968,601

gears and a bearing
| gagingrthe- bearing surface on the spindles,
44. The combination of a spindle carry-
ing head, a plurality of
therein, gears mounted
annular gear surroundjnﬁ
gears, and provided wit
in the pitch surface of
operating bearing devices
ing surfaces in the

and engaging said
a bearing surface
the gear and co-
having their bear-

pitch surfaces of the

| gears on the spindles. - -
In witness whereof, I have hereunto set 30

my hand, this 6th day of December, 1905.
WILLIAM S. DAVENPORT.

In the presence of—
Frank Mansur,
- GeoreE D. HavypeN.

spiilgles mounted -
on the spindles, an -

surface on the gear en-

20

25



	Drawings
	Front Page
	Specification
	Claims

