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Be it known that I, EDWARD E. CLAUSSEN
a citizen of the Umted States, residing at

Hartford, in the county of Hartford and State
of Oonneetmﬂt have invented certain new

and useful Imp1 ovements in Metal-Screw Ma-

chines, of which the following is a full clea,r |

and e:xe;et specification. - -
- This invention relates to 1mplovements in

metal-screw .machines such as used for the

knobs balls,
from the end

manufacture of fancy ‘nuts,
screws, bolts, washers, &e.,

of a metal rod or wire; and the object and
features embraced by 'the invention are.of
such construction and organization that a se-
ries of screw-rods may be operated upon at
- the same time, but independently, by the

tools, each performing distinet functions,

_thelebv enlarging the production of the ma-

chine and turr ning out articles which require

to be duphcated & great many times very
cheaply, which 11e1et0f01e necessitated sup-
| plemeutel operations to complete them or re- .
~quired to be finished partly by other ma,ehmes.

or asseries of manunal operations.
The main difficulty in machines of thle na-

ture lies in the fact that as a rule too much

13 required of the cams at a single operation,

and 1t is usually the case that a Smﬂ*le cam is
called upon to perform several funct ons at’
This is a very seueus,
_.mlsmke, not only because too much work is

thereby thrown upon a single element of the
machine, but for the further reason that the

a single operation.

parts are thus overworked and thereby fre-

quently fail te respond to their requirements,

and the machine is therefore constantly un-

dergoing repairs, and, furthermore, it is of

ﬂ'leet impox tance that each individual opera-
tion should be forced on the rods or screw-

stock at itsrequired speed and to the proper
extent, which is 11npo,s>e1ble when all the tools
are mounted. in one tool-head. It is there-
fore another object of my invention to give

each tool, wherever I deem it necessary, its
11‘1dw1dual motion, and thereby attain greater
pe1feet1on of product, and also a larger out-
put isinsured and a great amount of expense
saved, and the ntla,ehme i1s more quickly ad-
;m‘sted when changing from one style of screw
or article nmnufeetmed to another,

Inorderthat thoseskilled inthe art to Whmh |

| ehueks an d mounted ina d1 um end mmnﬂea

| my 1nvent10n anpertams may more fully un-

derstand the nature and construction of the

same and may obtain a better knowledge of
the several operations required, I w111 pro--
ceed to a detailed description thereof refer-

ence being had to the accompanying draw-

ings, which form a palt of this spemﬁeatlon

and in which—

- Figure 1 represents a sectional f1 ont eleva-
tion from the right-hand side of the machine,

| which is shown to-be in a posmon where the_
push-chuck for holding the rod in the lower

spindle is .opened, a,nd the feed-sleeve is in

ward, also showing the tool-head in its rear-

| W&ld position and ha,vmﬂ* thethreading mech-

anism represented in a modlﬁed eonstructlon

Fig. 2 is a front elevation of the left-hand

side of the machine, showing one of the screw-
slotting members i 111 section.
view of that which is 1epresented in Fig. 1.

| Fig. 4 1s an end view of the left-hand end of

the machine, omitting the oil-pan. ¥ig. 5 is

a sectional end view of the right-hand end of
| the machine, the section bemw taken on the
broken line 55 and in the dlreetlon of the
I‘w 6 is a sectional end
View te,k:en on 1me 6 6 and in the direction of

arrows of Iig, 1.

the arrow of Fig.1. Fig. 71s a- sectional end
view of the ma(,hme taken on the broken line

77 of Fig. 1 and in the direction of the ar--
row, showing the tool- head, the slottmfr-tur :
‘ret, and the cutting-oft Shde
“senfs a

head, the seetmn being taken on the broken

line 8 Sand in the dir eetlon of the arrow of

Fig. 1. TFigs. 9 and 10 represent a sectional
&l’ld an end elevation of a rod-supporting
stand which is placed several feet rearward
of the machine, according to the length of
the rods or stock used.
tional side elevation of the threading mech-
anism in the preferred construction. B ig. 12
is an end view of what is represented in Flﬂ‘

saine, while IFig. 13 shows a sectional front

view on line 13 13 of Fw* 11 111 the dlrectlon -
| ICO

of the arrow.
~ The machine of my p1 esent invention con-

Fig. 8 repre-
sectional end view of the spindle-

55

6o

| its rear position ready to feed that rod for-

7o

Fig.3isaplan

75

80

90

Pw 11 showe a sec-
95
11 and taken upon the right-hand side of the

sists of the screw-rods carried by running

screw-rod-supplying epmdles provided Wlth

——
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at equal distances about a circle which is con- |

centric with the center line of the drum and
having the capacity of an intermittent step-
by-step rotation about its axisin a stationary
head; a tool-holder head carrying a set of
tools and having the capacity of reciprocat-
mg toward and from the serew-rods, thereby
advancing upon and withdrawing the tools
in the direction of the length of the wire and
the intermittent step-by-step rotation of the

‘rod-supplying spindles shifting the screw-

rods rotatively, so as to present in succession
each tool to the following rod after each re-
ciprocation of the tool-holder head; the im-
proved threading-die spindle having an inde-
pendent motion of the tool-holder head for
advancing upon and withdrawing the same;
the clutches for holding the die-spindle sta-
tionary and running the same at an increased
speed over the rod- -supplying spindles and

caused to be operated and so timed entirely
independent of the reciprocating movement

of the tool-holder head; the tapering attach-

ment mounted on the stationar y head and op-
eratively connected to the tool-holder head;

the series of chucks mounted in the chuck-
turret and arranged at equal distances about
a circle which is concentrical with the axis of
the chnek-turret, the chucks having the ca-

30 pacity of gripping the serew-blank after be-

35

40

5O

ing severed from the rod and the chuck-tur-
ret having a step-by-step orbital rotation,
driven and operated by the rod-supplying
spindie-drum and mounted and operated in-
dependently from the tool-holder head, and
the orbital step-by-step rotative motion caus-
ing the chuck to shift concentrically, to pre-
sent the work held in the chuck to the various
auxiliary spindles mounted on the stationary
head, and, as the chuck-turret reciprocates,
the work held in the chuck is advanced upon
and withdrawn from the tools in the auxiliary
spindles.

- T'he important advantages of the machine
are 1ts great capacity for rapidly turning out
work, duplicated a great many times, and the
complete automatic action of the machine,
which may be run contimiously with little or
no attention from the operator.

In the accompanying drawings like num-
bers of reference designate like and corre-

sponding parts ‘Lhwuﬂhout

Referring to the dl‘awings, the numeral 50

- designates the bed of the machine, of any con-

55

struction suitable for supporting the opera-
tive parts of the machine, and which has rig-
1dly affixed the legs 31 and 52, which are cmr-
ried by the oil-pan 35. The legs 31 and 3

~are provided with hubs 31* and : 2" in thh

60

the cam-shaft 34 is rotatively mounted which
carries the various cam-drums for Gpel ating
and communicating motion to the wvar ious
parts of the machine. Upon the bed 30 is

rigidly mounted the spindle-head 35, in whi(,h
1s revolubly supported the spindle- turret 3

and held in position by the ring 87, having its
inner side beveled to pr event lonmtudmal |

movement of the spindle-turret. In thespin-
dle-turret is rotatively mounted a series of
rod-carrying spindles 388 in substantial par-
allelism with the driving-shaft 39, which are
equidistantly disposed and on a cirele concen-
trical with fhe driving-shaft. Any desired
number of rod-supplying spindles may be ar-
ranged, thenumberdepending upon the quan-
tity of articles to be made and also upon the
number of operations it is desired to perform
upon the blank, In the construction of the
machine herein illustrated I have shown the
same equipped to make one screw, and there-
fore four rod-supplying spindles, which are
preferably horizontally mounted.

The rod-carrying spindles are of the usual
and well-known construection and consist of
the tubular spindles 38, each having secured
upon one end a spindle-casing 40, the inner
side of which is beveled for the purpose as
hereinafter specified. Mounted in each spin-
dle 38 and concentrical therewith is the
chuck-sleeve 41, which has the front.end bev-
eled off to form & push-chuck 42, and that
chuek is made to fit the inner side of the bevel
of the spindle-casing 40. On the rear end of
the chuck-sleeve is fitted the chuck-sleeve col-
lar 43. DMounted loosely on each spindle 1s
the cone 44, which is adapted to be moved
longitudinally thereon, and when caused to
be moved it forces its conical side under the
two levers 40, which are thus brought against
thecollar 43, which carries the sleeve, with its
beveled chuck,into the beveled opening of the
spindle-casing, thereby foreing the jaws of
the chuck together to clamp the rod in the
well-known manner. The feed-sleeve 406 is
provided at the front end with springs 47,
which are adapted to press upon the rod with
sufficient friction so that the rod may be car-
ried thereby when the push-chuck 42is opened.
When the rod is clamped by the push-chuck,
the springs 47 may slide back over the rod to
be in position to carry the rod forward when
the cluteh 1s again opened.

The mechanism for operating the feed-
sleeve for automatically feeding the rod into
position and the chuck-sleeve to which the
push-chuck is attached to grasp the rod when
1t is fed forward into its proper position and
also to release the same automatically is as
follows: 1o the spindle-head 35, and extend-
ing rearward at each side of the machine, are
rigidly connected two guide-bars 48 and 49,
upon which are longitudinally movable the
slides 50 and 51, provided with projections 52
and 83 and also with segmental langes 54 and
55, engaging a groove in the collar 50, rigidly
connected to the feed-sleeve and the groove
in the cone44, respectively. At therear end
of the machine, and direetly under the slides
and mounted on the cam-shaft 34, is the cam-
drum 57, provided with detachable cam-strips

53 and 59, which engage the projections 52

and 53 as that drum is revolved, as will here-
inafter be more fully deseribed.
Power is communicated to the machine in

70
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the (111‘6(%1011 of the arrow 60* by the pulley";

| to open and elese the push-chuck 42, the mm—

ng of -the cam 81 that regulates the 1eleas—
60, fastened on the driving-shaft 89, whichis | ing and locking of the IoeLmﬂ-bolt 83, and, -
]ourna.led n the end bearing 62 and the spin- .ﬁnﬂmll} , the location and len o*th of cam- stmp 70
~dle-turret 36 and carries 1’*1(‘1‘1(:113? connected | 80, that causes to throw the turret 36 one-

5 thereto the driving-gear 63, which meshes quarter of a revolution, are all in such rela-
‘1nto the spindle-gears Gi keyed_ to the spin- | tion to one another that the feed-sleeve is
dles 88, thereby Gommumcamn o a rotary mo- | drawn back, the push chuck is opened, and
“tion to the rodsin the direction of the arrow | then the feed- sleeve is pushed forward and 75
64*. (See Fig. 8.) Fastened to the shaft 39 | feeds a new section of rod forward. The .

I0 18 & bevel—wear 65, meshing into the bevel- | push- chuek is then forced bﬂﬂlx Iinto-its seat,

~gear 66 on shaft 67 and that shaft carries on Lﬂereby gripping the same. - Thespindle- tur-
its lower end a worm 08, meshing into the | ret is then unlocked and turned one-quarter
worm-wheel 69, securely Ley ed on the cam- | of a revolution and locked again by the lock:— 3o
shaft 84, whereby motion is. communicated | ing-bolt. B

15 °to the cam-shaft and drums thereon in the In the ch'mlnn*sllmve 1‘ep1*ese11ted th@ tool-—

~ direction of the arrow 34*. As previously | head 70, to W]il(ﬂl some of the tools are rig-
stated, the rod-carrying spindles 38 (in this 1dly a 1:~Led, as a sliding reciproecating car-
case four in number) are eqmchstamly dis- | riage provided with a pr()]ectlon 3G, engag- 85
posed and parallel and are mounted in the | ing the adjustable cam-strips 87 on the cap-

20 spindle-turret 36 and have not only a rotary | drum 88, by which the tool-head is governed
motion about their individual axes, but have | to the pr oper extentin its b%lmmrd and-for-

- also an intermittent orbital rotmv motion | ward motion and at the proper speed when
with the driving-shaft as center, and that mo- | the tools engage and disengage the rods.  go
tion 151mpartec1 to the turret for the purpose of - Securely fcmtened in the tool-head 70 i isthe

25 bringing the screw-rods carried by said spin- | stop or bunter 89, against which the screw- -

- dles. 111110 successive axial alinement with the | rod is fed just as or Dbefore the tool-head ar-
various tools carried by the tool-head 70, so | rives.at the e:itreine end of its forward move-
that they may operate upon those rods, as | ment, the last part of that forward move- 95 -

- will hereinafter be more fully explained. | ment being utilized te push back the stock,
30 In the counstruction of the machine herein | the rod Lhor'eby receiving an exact pO*SlthB

. illustrated I have equipped the rear-end of | feed, in which position the stock is then
the turret 36 for imparting the intermittent 'clflmped by the push-chuck and may then be
orbital rotary motion with four notches 71, | operated upon by the various tools. 100

- (see Figs. 4 and 6,) against which the p%’le' T'he box-tool 90 is of any construction well- |

35 72 can press and turn th‘xt turret when caused | known to the art as used in this class of ma-

- to do so byitseam. The pawl72is pivotally chines and is also carried in the tool-head 70.
‘mounted on a stud 73, fastened in the ring | As anovel and convenient means for oper-
74, which 1s loosely nmunted on the tuneb ating the threading-spindle I have in its pre- 105

| and carries the stud 75, to which is connected 'ferre{l construction shown the same in Figs. -

40 the connecting-rod 76, which, again, is piv- | 11, 12, and 13, and the same consists of the

- otally conn ected 0 the cam-arm f7 and that _thr admﬂ—ahde 91, having the two laterally-
arm 1s fastened to the leg 32 by th(,_ stuel 78. | projecting cross- heads 92 and 99, sliding in -
The cam-arm 77 is provided with the projec- | the guides 62* and 62V, 111110#1&1 with the end 110

- tion 79, which engages the .:Ldjusmble_' cam- | bearing 62. I‘astened to Lhe cross-head 93 is

45 strip 30 of the 111(1@1 -cam 81. The throw of | the stud 94, which is operated by the arm 99,
~_the cam- strip, that causes to operate the pro- | fastened to the cross-shaft 96, which is jour-
jection 79, is sufficient to rotate the ring 71 | naled for oscillation in pr()]ectmﬂ‘ lugs of the
One- qum'ter of a revolution and thereby a,lbo | end bearing 62, and that cross- shaft c carries 115
causing the pawl 72 and the turret to be ro- | the cam-arm 97, which is operated by its cam- -
so tated one-quarter of a revolution. | strip 98, fa,steued on the drum 88, and where-

As a means for locking and unloclmw the | by the Lhreﬂdm -slide is moved forward and
turret in its proper posltwn after receiving | backward at: ﬂle proper time and to the ex- |
the intermittent orbital rotary motion I ]LW@ tentre quired. At the frontend of the thread- 120

- _provided the turret with four recesses 82, into | ing-slide T have arranged the elutelh-ping 99

55 which the locking-bolt 83 is adapted to bhe | and 100,which engagethe pins 101 and 102, fas-

- projected and ]101(1 the same until automat- | tened in the threading-spindle 103, which has -
1cally released by its cam. Ior this purpose | a limited axial movement and which is en~
the locking-bolt is provided with a projection | larged at its front end and provided with a 125 —. -

o4, engaging the outer circumference of the _soehet adapted-to receive a threading-die of

60 cam- disk 81, and that locking-bolt is bifur- | well-known construction. Mounted 100.5ely

~ cated at its lower end and str add]eq the hub | on the thteadmﬂ spmdle 103 is the pinion 104,

02" 1o guide the same in 1135 vertical up-and- | earrying the (311,113@]1 -pins 105 and 106, ‘Lchpted
| (10‘&1 n motion. to engage the pins 107 and 108 of the. col- 130
- The timing of the eam- %lep% 58, thm op- | lar 109, fastened upon the die- spindle 103.
05 erate the feed sleeve 46, the Lunmﬂ of the Amund the die-spindle I have arranged the
“cam-strips 59, that operate the chucl{ sleeve -0011-8131"mw 110, whieh tends to foree Lhe spim:
| dle n 118 11{’111’((—}(1 amﬂl line Of movement into
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‘engagement by virtue of the pins 99 and 100 |

with the threading-slide. On the driving-
shaft 39 is fastened the gear 111, of larger
diameter than the gear 63, and which meshes
into the pinion 104 and drives the same con-
tinuously at a higher rate of speed t]mn the
rod-rotating spmdles

The manner in which the threading-die op-
erates upon the respective rod-rotating spin-
dles and the screw-rods held thereby is as fol-
lows: The screw -stock having been previ-

- ously cut down by the box-tool to the proper

I5

20

30

35

40

50

extent and to the required diameter, the
threading-slide 91 is forced forward by the en-
ﬂ'anement of the cam-arm 97 against the cam-
stup 98 and the spring 110 fmcmrr the die-
spindle back, so that the pins 101 and 102 e1n-
gage the pins 99 and 100, respectively, there-
by holding the die-spindle stationary, and as
the threading-slide advances will force the
die upon the rod and cut the thread. When
the thread is cut far enough, the cam-arm 97
engages the cam-strip 98*, thereby reversing
the movement of the threading -slide and
causing 1t to disengage the pins 99 and 100
from the pins 101 and 102, respectively, and
engage the pins 107 and 108 with the pins 105
and 1006, respectively, of the rotating pinion,
and as that pinion rotates faster than the
screw-rod the die 1s backed off fromn that rod.
The forward and backward movements of the
die-spindle in this construction are entirely
independent of any other movements or op-

~erations of other tools, which saves a greal

deal of trouble in adjusting the threading-
dies to cut properly and to the required ex-
tent, and therefore better and more work is
produced by arranging the die-spindle sepa-
rately from the movement of the tool-head.
The cutting-off mechanism (best shown in
Figs. 1 and 7) consists of the-cross-slide 114,

“mounted transversely on the bed 30 of the

machine in the guide 115 and supporting the
cutting-oit tool 116 which 1s caused to move
later ::'Llly against and also retr ograde from the
rotating wd or serew-stock by a set of levers
117 and 113, operating on each end of the
cross-slide and pivotally mounted in project-
ing hubs adjacent to the side of said bed by
the studs 119 and 120, respectively. The
lower ends of sald levers are acted upon by

- cam-strips 121 and 122, respectively fastened

-+ strips relatively to one another is such that
55

to the cam 123. The timing of the two cam-

the cufting-tool is forced against the rotating
smew-stock: by the lever 117, and when the

-~ blank has been severed from that rod the slide

6o
top of the spindle-head 36 the tapering attach-

N5

is returned by the lever 118 acting against
the cam-strip 122.
For turning tapers 1 have arranged on the

ment,which consists of a platen 125, bolted to
the spindle-head by bolts 126 and 127, by
which the same may be set at any desired an-
gle. On the platen 1s mounted the slide 1285,

which supports the cutting-tool in the tool-
post 129 and carries at its free end the oper- |

ating-roll 130, adjustably clamped to the slide
by the set-screw 131. The spring 132 is fas-
tened with one end to the slide and the other
to the spindle-head,which therefore tends to

draw the slide in Lhe direction of the tool-

head 70. When the taper attachment is set
to an operative adjustment, the tool-head 70
when moving forward presses against the roll
130 and on its continued movement foreces
the slide 123 forward with it until it reaches
1ts full stroke. When the tool-head is drawn
back again, the spring 132 draws the slide
back te its star ting-point.

ter the same has been severed from the rod,
so that the auxiliary spindles may operate
thereon, will now be deseribed. The same
consists of a chuek-turret adapted for recip-
rocatory movement and provided with a se-
ries of chucks adapted to grip the screw-
blanks as they are cut off from the screw-rods
and having an independent cam for operat-
ing that reciprocatory chuck-turret, suitable
mechanism for rotating the chuck-turret si-
multaneously with and operated from the
spindle.- turret, mechanism for closing the
chucks when the serew-blank is inits proper

position and to hold the same while the slot-

ting-saw or auxiliary rotating tools are oper-
ating upon the reversed end while the chuck-
turret 1s moving forward in ‘the direction of
the spindle-turret, and chuck opening and
ejecting devices operating simultaneously
when the chuck-turret receives its intermit-
tent step-by-step orbitalrotation. T'he chuck-
turret 155, mounted on the shaft 136, which
has 1ts bearings on one side in the hub 62¢ of
the end bearing 62 and on the other side in

a projecting hub of the spindle-head 35, car-

ries a series of chucks 157, each having the

front or projecting end split to form spring-

jaws, and cone-shaped, to which is fitted the
bushing 133, having the extension 139 inte-
agral therewith and adapted for axial move-
ment, so that when the bushing is forced

‘upon the cone the split chuck will close and
clamp a secrew - blank that may be placed

therein, as will be more fully explained here-
inafter, and when drawn off from that cone
the split chuck will Open and release that
blank.

The manner in which the bushingis forced
upon the conéis as follows: Pivotally mount-
ed under the bed is the arm 140 (best shown

in Kigs. 2 and 7) on the shaft 141,which also

carries the cam-arm 142, held in engagement
with the cam-lug 143 on the cam-drum 144
on the cam-shaft 54 by the spring 145, and
asthat cam-shaft rotates the bushing is foreced
upon the cone at its respective intervals.
The time and mode of operation of forcing
the bushing off from the split chuck will now
be explained and is best shown in Figs. 2, 3,
and 7. Ifor reasons which will be more fully
explained hereinafter the chuck-turret has
besides the reciprocating movement an or-
bitalintermittentrotary motion with the shaft

/5
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- The mechanism for receiving the blank af-

9o

95

100

105

11O

115

120

125

130




LO

612,558 R : s .

156 as a center, and this matlon 18 utilized to |-outer parts of the chuck-turret engage, there-

force the bushing off from the split chuck

by having the eatensmn 139 engage the cir-

cular guadrant cam- plece pr 0V1ded with the
cam 1460,

- The means whereby the ehuck turret is re-
ciprocated and by which the orbital inter-
fected is as follows: |

mittent rotary motionise
Keyed to. the shaft 136 by a spline and a
feather is the chuck-turret 135,-having on its

hub the groove 135, into Whmh the arm 147,

pivoted on the stud’ 143, engages and is op-
erated by the ad JllStELbIB cams- sm 1p 149 on the

cam-drum 144, wher eby the chuck-turret is

reciprocated.
The Intermittent orbital rotary motion of

the chuck-turret is transmitted from the Spin-

20

dle-turret as follows: On the end of the spin-

dle-turret, either fastened thereto or integral

theremth is the gear 150, meshing into the
pinion 151 fastened on the shaft 152 which

~ extends to both sides, on the one side to the

3¢

35 1

10

45
50
55

60

rod-supporting stand A and through to the |
~other side to the driving-pulley su:le of the

machine, and has its bemmo‘s on one side in

the lug 85* of the spindle- head 35 and in the

-On the driv-
111~fr-pulley end the shaft 152 has connected

lug 6‘3‘“ of the end bearing 62.

thereto the gear 153, meshing into the spur-
gear 154, w hich is fastened to the shaft 136.

| "1 he inter mittent orbital rotary motion, which

is imparted to the Spmdle turret 36, a,s pre-

viously described, is therefore transferred to

the shaft 136 ..;md to the chuck-turret, the

ratio or proportion of the gears 150, 151, ]53 |

and 154 being such that onelevolutwn of the
spindle - tmlet gives one revolution of the
chuck-turret.

The e]eetmﬂ' of the Smew—blank out of the
chuck is accomplished by the ejectors 155,
mounted in each chuck, and as the 1e5pec-

‘tive chuck which is in alinement with the

spindle on which the cutting-off tool is oper-

ating and severing the blank is forced on
the serew-blank the ejector 155 is pushed
back, and when that blank is completely sev- |
ered the arm 140 is forced against the bush-

ing 138, thusclosing the spllt chuck and hold-

ing the blank to enable the auxiliary tools to

pe1f01m their functions. When the chuck-
turret 135 has reached its extreme limit of

. rearward movement, it has imparted thereto
- the orbital 1111:611111131391113 rotary motion which

1s utilized to force the ejector 155 against the
screw-blank and out of the same by striking

against the cireular quadrant cam-piece pro-

vided with the cam-surface 156 and deposit-

ing the same in the chute 171.and receptacle -

172, which is preferably in the shape of a wire

basket fastened in any eonvement pla,ee onj

the side of the machine. .
- Inorderto attain a perfect .-.:Lhnement of tho
slotting-chucks with the auxiliary spindles
and mmntmn the same throu ghout the ran-
ning of the machine, I have arr anged the
-n*mde 170 adjacent to the bed of the ma,ehme,
DY wlded with two flanges, between which the

'65

18 fastened on the shaft 152.

by bringing the axes of the slottmﬂ* chucks
in line with the axes of the auxlha,ry spin-
dles, which would not be the case relying

70

Wholly upon the gears 150, 151, 153, and 154,

- The auxiliary Spmdles con51st of

nereto, as the saw 157, f&stened on the arbor
158, mounted on a hub of a spindle-head

series
of rotating spindles having tools a,ttached-

75

driven by the pulley 159 and which has the

axis of the spindle at ninety degrees to the

axial line of the movement of the turret and

which is driven by any convenient overhead
Another form of 5p1nﬂle 160

counter-shaft. -
I have represented, in which the axis of the

movement of the chuck-turret, and that spin-
dle is adapted to be plowded with a drill-
chuck to receive the drill or hollow mill or bor-
ing tool, as the case may be. The spindle

>

spindle is in alinement with the axial line

160 i 18 Journa,led in a hub of the spindle-head

and is driven by the pulley 161. |
As the screw-rods are quite long and apt

the intermittent 01b1ta,1 rotary motion is im-

parted, besides the rods being revolved about
thelr own axes, I placed a rod - supporting
stand A (best shown in Figs. 9 and 10)in
front of the machine, through which the_

rods pass before they are placed in the spin-

9o

10 become entangled with one auother when

05

dles of the serew-machine, and the same con- -
sists of the supporting-column 163, having at

the upperend the annular head 163*" in Whlcn
the rollers 164 are adapted to revolve, jour-
naled on the hubs 165 of the retainer, consist-

ing of the spur-geatr 166, which is preferably
of the same size as the. spindle-turret gear

150, and that spur-gear meshes into the pin-

ion 167 of the same size asthe gear 151, which

00

105

The 1u1term1t- B

tent orbital rotary motion tha,t is therefore

ferred to the spur-gear 166, and the serew-

ment with their respective spindles.
As a novel and convenient means for re-

feed-sleeve in position when the intermittent

‘1mparted to the spindle-turret is also trans- -

I[O

rods are thereby supported and held 111_&111’.16- :

_tammn* the cone 44 and the collar 56 of the
I15

orbital rotary motion of the spindle-turret
takes place and after leaving the flanges 54 -

.and 55 of the slides 50 and 51 respectwely, )
T have arranged the semlcucular rings 173
and 174, fastened to the spindle-head 36 by

‘the stud-bolts 175 and each capable of lon-

eitudinal ad,]ustmenb by nuts176. The lower
pmt of the rings is cut away, so that the col-
lars 56 and cones 44 may be brought out of
their normal position, caused by the slides
and their respective cams 58 and 59, and the
width of the semicircular rings 173 a,md 174

120

125

corresponds to the groove in the cone 44and

collar 56, and “hen the machine is adjusted
the planes passing through the front and rear

130

of the Semlcucular rings 173 and 174 will cor-
respond with the pla,nes through the front

and rear fa,ces of the cone M and 0011&1 50



feed-sleeve is forced forward and the push-
chuck clamps the rod respectively, and there-

- by maintains these positions during the time
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the tools are operating upon the rods.
In the drawings I have shown a modified
form where the threading-slide and die-spin-

dle are mounted 1n the tool-slide instead of
upon the stationary end bearing, but receiv-

ing the independent motion by its respective
cam-strip and entirely independent of the
forward and backward reciprocatory motion
of that tool-slide. T'he modification consists
of the threading-slide 91%, adapted for back-
ward and forward reciprocatory movement
and having the stud 94* fastened thereto,
which is engaged by the arm 95%, fastened to
the cross-shaft 96~, which has securely fas-
tened thereto the cam-arm 97*, which en-
gages the cam - strip 98 and whereby the
slide is governed in its reciprocatory move-
ments. In the threading-slide is mounted

for limited axial movement the die-spindle

103, whieh has an enlargement at its oper-

ative end provided with a socket which re-

celves the die of the required size and piteh
to be cut and is provided with cluteh-pins
1007, adapted to engage the cluteh-pins 99%
in the threading-slide 91*. On the rear end
of the die-spindle is the collar 109%, provided
with clutch-pins 107, adapted to engage the

-cluteh-ping 105* in the pinion 104X, meshing

into the gear 111 on the driving-shaft 39 and
whereby the pinion is continuously revolved
in the dirvection for backing off the die and

atb a speed faster than the rod-rotating spin-
-~ dles.. As the threading-slide is forced for-

ward, caused by its respective cam-strip, in
the direetion toward the spindle-head the
pins 100~ of the die-spindle engage the pins
99 of the threading-slide 91%, thereby hold-
ing the die-spindle stationary,and as the slide
continues to advance will force the die upon
the rotating screw-rod and cut the thread.
When the thread is cut far enough, the cam-
arm 97 is reversed, which disengages the
pins 99 and 100* and engages the pins 105%
and 107% of the rotating pinion, and as that
pinion rotates faster than the screw-rod it
causes the die to back off from the rod.

The operation of the machine may be de-

scribed as follows: The varioustools of proper

size and shape having been set and adjusted
to place to suit the requirement the stock or
screw-rods may be inserted into and through
the hubs 165 of the retainer, mounted in the
supporting-stand A, which is placed several
feet from the screw-machine, and also hav-
Ing been inserted into and through the rod-
carrying spindles 38, and the rods having
been ifirmly clamped by the push-chuck 42
andtheclutchdevice,aspreviously explained,
to the spindle-casing 40 and therefore to the
spindles, and, furthermore, the spindles hav-
Ing been set into a rotary motion and the tool-
head having arrived at its outer limit of re-
treat, the push-chuck of the lower spindle
having been released and the corresponding

)
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feed-sleeve having been drawn back its full
stroke, the parts of the machine assume at
this time the relative positions as shown in
the drawings. After having fed the rod for-
ward and clamped the same into position the
spindle-turret is released and then rotated a
quarter of a revolution and then relocked,
which brings that rod in alinement with the
box-tools, and as the tool-head advances the
box-tool 90 is forced upon that rod and cuts
the same down to the required diameter and
length.
rearward limit the spindle-head 1s again un-
locked, turned one-quarter of a revolution,
and locked again against axialrotation. The
rod at this location arrives at the upper po-
sition In axial alinement with the threading-
spindle, and as the die-spindle 1s held station-
ary or in contact against rotation by virtue
of the spring 110, forcing the engagement of
the pins 99 and 101 and also 100 and 102, re-
spectively, of the slide, and as that thread-
ing-slide 91 is brought forward by its inde-
pendent cam, the die 1s forced upon the rod
and when cut far enough the motion of the
threading-slide is reversed,thereby disengag-
ing the pins 99 and 101 and also 100 and 102
and engaging the pins 107 and 108 of the col-

lar with the pins 105 and 106 of the pinion

104, and as that pinion revolves faster than
that rod the die is thereby backed off from
the rod. When the thread is completed and

‘the threading-slide has reached its rearward

limit, the spindle-head is again unlocked,
rotated one-quarter of a revolution, and re-
locked into position. The rod at this stage
has arrivedin position for the cross-slide,with
its cutting-off tool, to operate thereon and into
axial alinement with oneof the chucks of the
chuck-turret, and as the cutting-off tool is
brought into operation by virtue of the cam-
strip 121 acting against the lever 117 it forces
the cutting=off tool across the path of that rod
and seversthescrew-blank from therod. Con-

temporaneously with this movement of the

cross-slide the chuck-turret moves slowly to-

ward the spindle-head, guided by the guide

170, and as one of sald chucksisin alinement
with the spindle that chuck will pass onto
that screw-body, and when the screw-blank
1s completely severed from the serew-rod the
arm 140 pushes the bushing 138 upon the
conical seat of that chuck by means of the
cam-lug 143 of the drum 144, thereby holding
and retaining the completed screw-blank in
that chuck of the chuck-turret to complete
the serew by the operations of the auxiliary
spindles. The spindle-turret is then again
unlocked and turned one-quarter of a revolu-
tion, which operation also rotates the chuck-
turret one-quarter of a revolution by means of
the gear 150, pinion 151, shatt 152, pinion 153,
and gear 154 on the chuck-turret shaft 156,
bringing the screw-blank in line with the slot-
ting-saw. U'he spindle-turret is then locked,
and as the cam-shaft continues to revolve the
cam-strip 149 causes to move the chuck-turret

After the tool-head is refracted to its
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forward, through the intermediate mechan- |

1sm, until the screw-blank engages the slot-
ting-saw 157 and receives the proper depth. of

slot from the saw. The chuek-turret is then
retracted to 1ts rearward limit and turned !

one-quarter of a revolution, as previously ex-

plained, and when again forced forward the

toolin the rotating spindle 160is broughtinto

operation upon the blank. Thechnek-turret |

1s then retracted to its rearward limit and

then again rotated aboutits axis one-quarter
of a revolution, which latter motion is util-

1zed to force the bushing 138 from its conical
seat on the chuck by the extension 139 strik-
ing on the inclined cam-surface 146 of the
cirenlar quadrant, and when thus released
the completed screw is ejected by the ejector
165 striking on the cam-surface 156 of the

circular quadrant upon the chute 171 and

into the receptacle 172. N | |
Previous to my invention multiple-spindle

- serew-machines have been operated in which

"~ fime results.

30

35

40

the whole series of spindles have their rotary

motion reversed to back off the die, which op-
eration is very eumbersome, and a losing of

18 to provide the rod-rotating spindles with
clutch members and to interrupt their rota-

tion and to rotate the die-spindle continu-
A

ously, and in that wayv back off the die.
still further construction in this elass of ma-

chines is to mount the threading-die in the.
tool-carriage, and astheadvancing movement
of that tool-carriage must be very slow, on
account of the cutting-down or box tool, the

die-spindle is forced to cut the.thread on the

rod by a difference between the speed of vo-
tation of the rod-spindles and the die-spindle,
and when the thread is cut far enough the |

die-spindle has its rotary movement checked

and then backs off the die. All of these de-

vices are, however, the source of a great deal

of trouble and bad work, whereas in my pres-
ent invention the die-spindle is mounted in- !
dependently in its slide and independently of

~any other tool and has its own cam to be oper-

55

ated by. Thedieis therefore set and adjusted

entirely to its requirements as to speed for
foreing the thread on the rod, and when cut

far enongh may be backed off at its required.
speed independently of the backward or for-
It will

ward movements of any other tools.
be clearly seen that the separating of the sev-
eral operations which are required to be per-

formed upon the rod successively to complete

- the serew are in this construction simplified,

60

s0 that they are more accurately and more

rapidly adjusted to their distinet require-

ments, and, in fact, theoutput of the machine
increased and far better and more satisfac-

tory results attained than in the previous

machines of this character.

Having thus deseribed my invention,what
lclaimasnew, and desire to secure by Letters

Patent, i8— - o
1. The combination of the framework; of

Another form of construetion.

described. - .
9. The combination of the framework; of
‘the spindle-turret mounted for rotation in the
framework; a plurality of spindles mounted

framework; a plurality of spindles mounted

in the spindle-turret and provided with

chucks; mechanism for driving said spindles,

mechanism for imparting to the spindle-tur-

ret an intermittent orbital roftary motion;
mechanism for locking the spindle-turret af-
ter each partial rotation, the cam-strip 87, the
tool-head provided with tools and operated by

said cam, the cam-strip 98, the threading-slide.
adapted to be operated by said cam, the
threading-die spindle provided at each end
with the clutch members, the pinion 104,
clutch-pins on that pinion, combined and op-

erating so that at the forward movement of
the threading-slide the die-spindle is station-

ary and on the rearward motion thereof, the

die-spindle revolves with the pinion, substan-
tially as described. S
2. The combination of the framework; of

70

Vi

S0

the spindle-turret mounted for rotation in'the

framework; a plurality of spindles mounted
In the spindle - turret. and provided with
chucks; mechanism for driving said spindles,
mechanism for imparting to the spindle-tar-

ret an infermittent orbital rotary motion;

mechanism for locking the spindle-turret af-

.'90

ter each partial rotation, the semicircular -

rings, said rings retaining the feed-sleeve and

the chuck-collar in position, substantially as

in" the spindle - turret and provided with

chucks; mechanism for driving saidspindles,
mechanism for imparting to the spindle-tur-

ret an intermittent orbital rotary motion;:

mechanism for locking the spindle-turret af-

ter each partial rotation, and the semicircular
rings, the same being attached to the spindle-

head and having the lower sections omitted

95

100

105

80 that the feed-collar and the cone may be

brought out of and again returned. to their
normal position, substantially as described.
4. The combination of the framework; of

framework; a plurality of spindles mounted
in the spindle - turret and provided with
chucks mechanism for driving said spindles;

mechanism forimparting to thespindle-turret

an intermittent orbital rotary motion; mech-

anism forloeking the spindle-turret after each
partial rotation, the semicircular rings, the

110

the spindle-turret mounted for rotation inthe

115

120

stud-bolts 175 upon which those rings are ad- -

scribed. ST
0. The combination of the framework; of

the spindle-turret mounted for rotation in the

framework; a plurality of spindles mounted

justably mounted, all substantially as de-

I23

in the spindle-turret and provided with

‘chucks; mechanism for driving said spindles;

power mechanism for imparting to the spin-
dle-turret an intermittent orbital rotary mo-

mounted in that supporting-stand, and: oper-

atively connected by the gears 150, 151, shaft

the spindle-turret mounted f_,or,rota;tion inthe | 152,gears 167,166, substantially as described,

130

tion; the supporting - stand, the retainer
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6. The combination of the framework; of

the spindle-turret mounted for rotation in the
framework; a plurality of spindles mounted
in the spindle - turret and provided with
chucks mechanism for driving said spindles,
mechanism forimparting to the spindle-turret
an intermittent orbital rotary motion, mech-
anism forlocking the spindle-turret aftereach
partial rotation, the gear 150 secured to, or
forming a part of, the spindle-turret, the gear
151, shaft 152, gear 167 and gear 166 the latter
provided with hubs through which the rods
pass, all combined and operating to retain the
rods in alinement, substantially as described.

7. Inascrew making and slotting machine,
the combination of a spindle-turret, a plural-
1ty of spindles mounted 1n said turret, mech-
anism for imparting an intermittent orbital
rotary motion to that spindle - turret, one or
more auxiliary spindles mounted 1n the sta-
tionary spindle-head, a chuck-turret adapted
to recelive the screw-blank and capable of a
reciprocatory motion by meansof thecam and
to present the screw - blank to the auxiliary
spindles while the chuck-turret receives the
following screw - blank, substanti ﬂ]l} as de-
scribed.

8. Inascrew making and slotting machine,
the combination of a spindle-turret; a plural-
ity of spindles mounted insaid spindle-turret,
mechanism for imparting an intermittent or-

“bital rotary motion to thatspindle-turret; one

or more auxiliaryspindles mounted in the sta-
tionary spindle-head; a rotary chuck-turret

provided with a series of chucks adapted to

receive the scerew-Dblank, mechanism for im-
parting an intermittent orbital rotary motion
from that spindle-turret to the chuck-turret;
mechanism for reciprocating that chuek-tur-
ret, and to slot the serew during the time the
chuck-turret 1s receiving the following blank
substantially as deseribed.

9. In ascrew making and slotiing machine,
the combination of a spindle-turret, a plu-
rality of spindles mounted in said spindle-
turret, mechanism forimparting an intermit-
tent orbital rotary motion to that spindle-
turret, one or more auxiliary spindles mount-
ed in the spindle-head, a rotary chuck-turret
provided with a series of chucks adapted to
receive the screw-blank, mechanism for im-
parting theintermittentorbital rotary motion
from that spindle-turret to the chuck-turret
consisting of the gears 150 and 151, the shaft
152 and gears 153 and 154, and meéchanism for
reciprocating the chuck-turret by the cam-
strip 149, substantially as described.

10. Inascrewmaking andslotting machine,
the combination of & spindle-turret; a plu-

rality of spindles mounted in said spindle-:
turret, mechanism forimparting an intermit-

tent orbital rotary motion to that spindle-
turret, one or more auxiliary spindles mount-
ed 1n the stationary spindle-head, a rotary
chuck-turret provided with a series of chucks
adapted to receive the screw-blank, mechan-
ism for imparting

1n the spindle-head,

an intermittent orbital ro- |

- tary motion from that spindle-turret to the

chuck-turret, and mechanism for ejecting the
blank substantially as described.

11. Inascrewmaking and slotting machine,
the combination of a spindle-turret, a plu-
rality of spindles mounted in said spindle-
turret, mechanism for imparting an intermit-
tent orbital rotary motion to that spindle-tur-
ret, one or more auxiliary spindles mounted
a rotary chuck-turret
provided with a series of chucks adapted to
receive the scerew-blank, mechanism for imn-
parting the intermittent 01‘b1ta1 rotary motion
from that spindle-turret to the chuck-turret,
the cguide 170 to bring the chucks in aline-
ment with the rod-spindle mechanism for re-
ciprocating that chuck-turret, substantially
as described and for the purpose set forth.

12. Inascrewmakingandslotting machine,
the combination of a spindle-turret; a plu-
rality of spindles mounted in said spindle-
turret, mechanism for imparting an intermit-
tent orbital rotary motion to that spindle-tur-
ret; one or more auxiliary spindles mounted
in the spindle-head; a rotary chucl-turret
provided with a series of chucks adapted to

receive the screw-blank, mechanism for im-
parting an intermittent orbital rotary motion c

from that spindle-turret to the chuck-turret;
and mechanism to foree the bushing 153 on
the chuck to retain the screw-blank in the
chuck, mechanism for reciprocating that
chuck-turret and toslot the serew-blank while
the chuck-turret receivesthe following blank,
substantially as deseribed.

13. Inascrewmaking andslotting machine,
the combination of a spindle-turret; a plu-
rality of spindles mounted in said spindle-
furret, mechanism for imparting an intermit-
tent orbital rotary motion to that spindle-tur-
ret; one or more auxiliary spindles mounted
in the spindle-head; a rotary chuck-turret
provided with a series of chucks adapted to
receive the screw-blank, mechanism for im-
parting an intermittent orbital rotary motion
from that spindle-turret to the chuck-turret;
mechanism for forcing the bushing 158 on the
chiek to retain the screw-blank in the chuck
mechanism for reciprocating that chuck-tur-
ret and to slot the screw-blank while the
chuck-turret receivesthe following blank and
mechanism to force the bushing 1535 off from
its seat, substantially as deseribed.

14. Inascrewmaking andslotting machine,
the combination of a spindle-turret; a plu-
rality of spindles mounted in said spindle-
turret, mechanism for imparting an intermit-
tent orbital rotary motion to that spindle-tur-
ret; one or more auxiliary spindles mounted
in the spindle-head; a rotary chuck-turret
provided with a series of ¢hucks adapted to
receive the screw-blank, mechanism for imn-

parting an intermittent orbital rotary motion
from that spindle-turret to the chuck-turret;
mechanism {or forcing the bushing 158 on the
chuck to retain the screw-blank in the chuck,
mechanism for reciprocating that chuck- tur-
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ret and to slot the SCrew - blank Whlle the :

chuck-turretreceives the following blank and
mechanism to force the bushmn‘ 138 off from
1tsseat, acting during the inter mlttent orbital

“rotary motion of the chuck-tuarret, substan—

- tially as described.

IO

L5

15. Inascrew m&kln gandslotting machme
the combination of a spmd]e-tm ret a plu--

rality of spindles mounted in . said 8p1ndle—_

turret, mechanism for imparting an intermit-
tentor bltal rotary motion to tha,t spindle-tur-

ret; one or more auxiliary spindles mounted |
‘In the spindle-head; a rotary chuck-turret |

provided with a series of chucks adapted to
receive the screw-blank, mechanism for im-
parting an intermittent orbital rotary motion

- from that spindle-turret to the chuck-turret;

20

25

mechanism for forcing the bushmﬂ‘ 138 on the |
chuck to retain the screw-blank in the -chuck |

mechanism for reciprocating that chuck-tur-
ret and to slot the scerew - blank while the
chuck-turret receivesthe following blank and
mechanism to force the bushing 138 off from
its seat, and mechanism for ejecting the slot-

ted scerew-blank, substantially as described.
16, Inascrew makmﬂ' and slotting machine,

the combination of a spmdle turret a plu—

rality of spindles mounted in said qpmdle-

20

~ ret; one or more auxiliary spindles mounted |

35

40

50

turret, mechanism forimparting an intermit-
tent orbital rotary motion to that spindle-tur-

in the spindle-head; a rotary chuck-turret
provided with a series of chucks adapted to
receive the serew-blank, mechanism for im-
parting an intermittent OI'bltdl rotary motion
from that spindle-turret to the chuck-turret;

mechanism for forcing the bushing 135 on the
chuck to retain the screw-blank in the chuck
mechanism for reciprocating that chuek-tur-
ret and to slot the serew-Dblank while the

- chuck-turret receives the following blank and
- mechanism to force the bushing 138 off from

its seat, and mechanism for ejecting the slot-
ted screw-blank, acting during the intermit-
tent orbital 10‘[‘1,1'3? motion of the chuch-tur—
ret, substantially as deseribed.

17. The combination of the fla,mewmk of
the spindle-turret mounted for rotation in the
framework; a plurality of spindles mounted in
the spindle-turret and provided with chucks
mechanism for driving said spindles, mechan-

%

1sm for imparting to the spindle-turret an in- l

ter mittent Olbltal 1013&1‘57 motlon ‘mechanism

for locking the spindle-turret aftel each par-

| tial 1otat10n the tool-head provided with one
or more t00ls and adapted for reciprocatory .
movement the threading-slide provided with -
| the che-spmdle also adapted for reciprocatory
| movement independent of the movement of
that tool-slide, the rotary chuck-turret pro-

vided with a series of chucks adapted to re-

celve the serew-blank, mechanism for impart-

ing the intermittent oﬂntal rotary motion gi-

dtaneously with and from the spindle-tur-

ret, mechanism for reciprocating the chuck-

'tunet Independently of the tool-head, to re-
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ceive and grip a serew-blank and slot the pre-

ceding blank on its forward movement and

release and eject the blank while the chuck-
turret receives its intermittent orbital rotar 'y
motion, substantially as deseribed.

18. The combination of the framework; of

the spindle-turret and provided with chucks
mechanism for drivingsaid spindles, mechan-

1 1sm for imparting to the spindle-turret anin-

termittent orbital rotary motion; mechanism

for locking the spindle-turret after each par-
tial rotation;
or more tools, and adapted to receive a recip-
rocatory motion; the slide 128mounted on the
spindle-head and operated by the tool- he&d |

the tool-head provided with one

substantially as described.
- 19.. The combination of the framework: of

‘the spindle-turret mounted for rotation in. ‘the '
framework;aplurality of spindles mounted in

75
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the spindle-turret mounted for rotation in the

framework; a plurality of spindles mountedin

the spmdle turret and provided with chucks;
mechanism for driving said spindles, mech-

anism for imparting to the spindle-turret an

intermittent orbital rotary motion; mechan-
1ism for locking the spindle-turret after each

partial rotation; the tool-head provided with

one or more tools and adapted toreceive a re--
ciprocatory motion; the platen 125 adapted

for angular ad,]ustment and mounted on the

-spmdle head, the slide mounted in the platen
and opemtwe]y connected to the tool-head,
substantially as degeribed. |

EDWARD .

_ CLAUSSEN.
Wltness*es'
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