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UNITED STATES PATENT OFFICE. 

EDWIN C. HENN, OF BLOOMFIELD, CONNECTICUT. 
scREW-MAKING MACHINE. 

SPECIFICATION forming part of Letters Patent No. 624,803, dated May. 9, 1899. 
Application filed June 29, 1898, Serial No. 684,720, (No model.) 

To all whon, it may concern: 
Be it known that I, EDWIN C. HENN, a citi 

Zen of the United States, residing in Bloom 
field, in the county of Hartford and State of 
Connecticut, have invented certain new and 
useful Improvements in Screw-Making Ma 
chines, of which the following is a specifica 
tion. 
This invention relates to screw-making ma 

chines, and more particularly to machines of 
that class in which a series of screw-rods are 
operated upon simultaneously by a series of 
independent tools having separate and dis 
tinct functions and in which means are pro 
vided for automatically advancing each screw 
rod of the series step by step, after it has 
been operated upon by one tool, to bring the 
Same into proper successive positions to be 
operated upon by the next succeeding tools 
of the series, one form of machine of this 
class being shown and described in Letters 
Patent of the United States No. 530,180, grant 
ed to me December 4, 1894, to which reference 
may be had. 
One object of my present invention is to 

furnish a machine of the class specified em 
bodying improved screw-threading instru 
mentalities and adjustable means for limiting 
the movements and for controlling the effect 
ive operation of the screw-threading instru 
mentalities. - . . . 

A further object of the invention is to pro 
vide in a machine of the class specified and 
in connection with a work-spindle carrier and 
a tool-carrier, one of which is shiftable toward 
and away from the other, a work-carrying 
spindle, means for rotating said spindle, a 
reactionary screw-threading device supported 
in operative relation with the work-carrying 
spindle and embodying a series of shiftable 
chaser-jaws or die-segments, means for ad 
vancing the movable carrier toward the other 
carrier, and means controlled by the movable 
carrier on the advancing and retracting move 
ments thereof for opening and closing the 
chaser-jaws, all of which will be hereinafter 
more fully described. 
In the drawings accompanying and forming 

part of this specification, Figure 1 is a side 
elevation, partially in section, of a portion of 
an automatic screw-making machine embody 
ing my present invention. Fig. 2 is a cross 

sectional view of the screw-making machine, 
taken on dotted lines a. a, Fig. 1, as seen from 
the right hand in said figure. Fig. 3 is a side 
view, on a relatively large scale, of a portion 
of the screw-making machine, parts thereof 
being broken away and said figure showing 
one of the screw-threading devices in the po 
sition it occupies after the tool-carrier has 
been retracted and the chaser-jaw actuator 
has been operated to close the chaser-jaws. 
Fig. 4 is a plan view of a portion of the screw 
making machine, on a scale corresponding to 
that of Fig. 3, illustrating two of the screw 
threading devices. Fig. 5 is a cross-sectional 
view taken on dotted linebb, Fig. 3, looking 
in the direction of the arrow; and Fig. 6 is a 
side view similar to Fig. 3, showing the screw 
threading device in the position it occupies 
after a screw has been cut and the chaser 
jaws have been opened by the actuator. 

Similar characters designate like parts in 
all the figures of the drawings. . 
In the accompanying drawings only so 

much of the screw-making machine is shown 
as is deemed necessary to a full understand 
ing of this mode of operation of my present 
invention. 

In the organization of mechanism shown in 
the accompanying drawings the screw-mak 
ing machine comprehends the following es 
sential elements--to wit, a suitable frame 
work or bed, an intermittently-rotative work 
spindle carrier or turret having a series of . 
circumferentially-disposed spindle-sockets, a 
series of work-holding or screw-rod-carrying 
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spindles or chucks supported for rotation in 
said sockets, mechanism for imparting an in 
termittent rotative movement to said work 
spindle carrier, means for rotating the Work 
holding spindles and the screw-rods on their . . 
own axes, means for advancing the screw 
rods at predetermined points in the rotative 
movement of the carrier, a tool-carrier sup 95 
ported on the bed of the machine for move 
ment toward and away from the work-spin 
dle carrier, means for intermittently advanc 
ing and retracting the tool-carrier, a screw 
threading device supported for reciprocatory 
movement in the tool-carrier and embodying 
a series of radially-adjustable chaser-jaWS, 

... and means controlled by the movable carrier 
on the advancing and retracting movemen 
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thereof for imparting opening and closing 
movements to the chaser-jaws of the screw 
threading device. 
The framework of the machine, which is 

designated in a general way by A, may be of 
any suitable construction and organization 
for carrying the several operative parts of the 
machine, it consisting, in the form thereof 
shown in the accompanying drawings, of a 
bed comprising two side rails 2 and 4 and end 
rails 3 and 5, supported upon suitable legs, 
the side rails being furnished with suitable 
longitudinal slideways S and 9, upon which 
is mounted a longitudinally-shiftable tool 
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carriage B, having the tool-carrying head C 
at or near the forward end thereof, as shown 
most clearly in Figs. 1 and 2 of the drawings. 
The work-spindle carrier or turret D, which 

is partially shown in Fig. 1 of the drawings, 
is rotatably mounted in a horizontal bearing 
formed in a turret head or upright 17, mount 
ed upon the bed or frame of the machine, near 
the forward end thereof. Formed longitudi 
nally through said turret D are a series of 
sockets or bearings, preferably four in num 
ber, in each of which is journaled a tubular 
shaft or sleeve 20, which in practice will be 
flanged at its inner end, as shown at 20', and 
bear against the inner face of the turret D. 
By the terms “inner ends’ and “outer 

ends' as applied to certain parts of the tool 
carrier and the spindle-carrier are meant 
those ends adjacent to the space between the 
tool-carrier and the spindle-carrier and those 
ends most remote therefrom, respectively. 
Each tubular shaft or sleeve 20 is shown 

conically bored at its inner end and has a 
split chuck-sleeve or work-carrying spindle 
22, fitted for sliding movement, therein, which 
spindle has its inner end conically flared to 
coincide with the conical bore on this end of 
the tubular shaft 20. Through this spindle 
22 is extended the screw-rod 25 to be operated 

- up On. 
Loosely mounted upon the outer end of each 

tubular shaft 20, between collars 26', as shown 
in Fig. 1, is a pinion 26, which pinion is con 
structed to form a clutch member adapted for 
engagement with another clutch member, as 
26', which is shown consisting of a peripher 
ally-grooved pulley or wheel splined to the 
outer end of the shaft 20. These clutch mem 
bers are provided with inwardly-projecting 
clutch-pins, which are normally held in en 
gagement one with the other by means of a 
spiral spring 26", bearing against the outer 
face of the clutch member 26'. 
The work-spindle carrier will usually have 

formed therein four spindle-carrying sockets, 
which sockets will be equidistantly disposed 
about a common center, although but three 
Work-carrying spindles are shown in the ac 
companying drawings, for the reason that said 
carrier is not illustrated in end elevation. 
Each spindle-carrier has a work-carrying spin 
dle rotatively supported therein. These spin 
dles, clutches, and the driving-wheel therefor 
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are substantial duplicates of one another and 
are simultaneously driven by the gear-wheel 
27, secured to the forward end of the driving 
shaft E of the machine and meshing with the 
gear 26 of each spindle. This shaft is jour 
naled at its forward end in the work-carrier 
or turret D and at its rear end in the bearing 
28, constituting a part of a bracket secured 
to the bed of the machine, said shaft extend 
ing through the tool-carrying head and being 
provided at its rear end with the usual driv 
ing-pulley 29. 

It will be obvious that the work-spindle car 
rier D may be constructed to carry an indefi 
nite number of work-spindles and that the 
tool-carrier may be likewise constructed to 
carry a number of tools coinciding with the 
number of work-carrying spindies, the num 
ber of tools and spindles employed depending 
upon the form of screw it is desired to make. 
As described in the patenthereinbefore re 

ferred to, the work-carrying spindles, which 
are shown of substantially the same construc 
tion as the work-carrying spindles in said pat 
ent, not only have an intermittent orbital 
movement about a common axis, but also have 
a rotary movement about their individual 
axes, which will be effected by means of mech 
anism hereinafter briefly described. This in 
termittent orbital movement is imparted to 
the series of work-carrying spindles for the 
purpose of bringing the screw-rods carried by 
said spindles successively into axial aline 
ment with and in position to be successively 
operated upon by the successive tools of the 
tool-carrier C. As a means for imparting this 
intermittent orbital movement to the work 
carrying spindles a gear - segment such as 
shown at 30, Fig. 1, is provided, said gear be 
ing carried upon a counter-shaft 31, journaled 
at one end in a bracket or hanger, which may 
be secured to the framework in any suitable 
manner. Only a portion of this shaft 31 is 
shown in the drawings. This gear-segment 
30 is supported in position to mesh with the 
spur-wheel 19 upon the spindle-carrier D and 
is adapted to rotate said carrier intermit 
tently a distance equal to the distance be 
tween successive spindles at each complete 
rotation of the counter-shaft 31. In other 
words, the toothed segment is of sufficient 
length to rotate the spur-wheel 19 and the 
connected carrier Da predetermined distance 
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at each complete rotation of the shaft 31, this 
distance being, where four spindles are em 
ployed, equal to one-fourth of a complete ro 
tation of the carrier D. 
Secured to the shaft 31, upon which the 

Segmental gear 30 is mounted, is a pinion 33, 
(shown in dotted lines,) which meshes with a 
like pinion 34 (also shown in dotted lines) 
upon the forward end of a cam-shaft F. This 
cam-shaft is journaled in bearings at oppo 
site ends of the framework, as shown in Fig. 
1 of the drawings, and has near the rear end 
thereof a worm-wheel 35, which meshes with 
and is driven by a worm 36 upon a trans 
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versely-disposed shaft 37, journaled in bear 
ingsformed in the side rails of the frame of the 
machine. The worm-shaft is provided with 
a bevel-gear 38, which is driven by a similar 
bevel-gear 38', secured to a shaft 38', jour 
maled in a bearing on the rear end rail of the 
framework, said shaft 38' having at the op 
posite end thereof a gear-wheel 39', which 
meshes with and is driven by a spur-wheel 39, 
secured to the main shaft E, which shaft E 
is driven, as before stated, through the me 
dium of the driving-pulley 29, from any suit 
able source of power. 
As a means for actuating the sliding tool 

carriage B a cam-wheel. 40 is provided, which 
is secured to the cam-shaft F and has cam 
straps 41 and 41" in position to engage the 
stud 42, secured at its upper end in the tool 
carriage B, said straps being adapted during 

2 o the rotation of the cam-wheel 40 for moving 
the carriage in opposite directions respec 
tively with relation to the spindle-carrier D. 

In the form thereof shown most clearly in 
Figs. 1, 3, 4, and 6 of the drawings the tool 
carrier is constructed in two pieces-i.e., the 
forward or main portion 43, secured to or 
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forming a part of the tool-carriage B, and the 
back plate 44, secured to the main portion 43 
by means of suitable screws (not shown) that 
extend through spacing-blocks 45, interposed 
between the portion 43 and the back plate 44. 

In the drawings I have for convenience 
shown the tool-carrier C furnished with two 
tools for operating upon two screw-rods si 
multaneously; but in practice, as will be ob 
vious, the number of tools carried by the tool 
carrier will usually be equal to the number 
of work-carrying spindles, which number, as 
before stated, will depend largely upon the 
form of screw that it is desired to make. 
These tools, which are designated in a gen 
eral way by TT', respectively, are shown in 
the nature of screw-threading tools, or, as . 
they may be hereinafter termed, 
threading devices. 
Inasmuch as the two screw-threading de 

vices TT are of substantially the same con 
struction and organization a detailed descrip 
tion of one of said devices will suffice for both, 
the only difference in the organization of the 
two screw-threading devices TT residing in 
their positions with relation to the inner ends 
of the Work-carrying spindles, the leading or 
inner end of one screw-threading device be 
ing located somewhat in advance of that of 
the other device, as shown most clearly in 
Fig. 4 of the drawings. t 
Each screw-threading device in the pre 

ferred form thereof (shown most clearly in 
Fig. 3 of the drawings) comprises a die car 

“screw 

rier or head 50, fixed to the inner end of the 
die-stock 51, seated for longitudinal move 
ment in horizontal bearings or sockets formed 
through the two parts of the tool-carrier C 
and having a flange at the outer end thereof 
adapted to bear against the outer face of the 
back plate 44 of said head, a spiral spring of the tool-carrier C, to cause the screw 

50' being interposed between the outer face 
of the main portion 43 of the head and the 
flange of the stock 51 and being adapted for 
normally retaining the die-stock head in the 
retracted position shown in Fig. 1; a series 
of radially - disposed chaser - carrying jaws, 
herein shown as four in number and each of 
which is designated by 52, pivotally carried 
approximately intermediate their ends in ra 
dial recesses formed in the head 50 and hav 
ing their rear ends projected beyond the rear 
face of said head; chasers or die-segments 
53, carried by the chaser-jaws and preferably 
projecting beyond the forward face of the 
head 50; a jaw-closer 54, shiftably supported 
on the die-stock 51 in position for engaging 
between the adjacentinner faces of the chaser 
jaws and adapted for closing said jaws, and 
a stop-abutment 55, adjustably fixed to the 
die-stock in advance of the forward face of 
the carrier C and having a pin 56, extending 
into a horizontal recess 57, formed in said 
carrier C, which stop-abutment and pin are 
adapted, respectively, for limiting the re 
strictive movement of the threading device 
and for preventing a rotative movement of 
said device. 
The mechanism for moving the tool-car 

riage toward and away from the work-spindle 
carrier and the mechanism for intermittently 
rotating the work-carrier will, as described 
in the patent hereinbefore referred to, be so 
timed in their movements with relation to 
each other that immediately after the com 
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pletion of the requisite partial rotation of the 
work-carrier for bringing the spindles there 
of into an operative position in alinement 
with the tools the tool-carriage will be moved 
toward the work-spindle carrier with its tools 
in engagement with the screw-rods carried 
by the work-spindles, each tool performing 
its own function, and immediately after the 
tools have completed their operation the tool 
carriage will be at once retracted, and after 
the tools have receded beyond the ends of 
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the screw-rods the work-spindle carrier will 
be again rotated, as in the first instance. 

In the organization of mechanism shown 
in the accompanying drawings the two thread 
ing devices TT are set with their working 
ends normally one in advance of the other, 
as is necessary for screw-threading succes 
sive portions of different diameters of the 
screw-rod to form what is known in the art 
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as a “shouldered’ screw, the screw-thread 
ing device T being located with its chasers 
or die-segments in position to engage the 
larger portion (designated by l) of the end 
of the screw-rod coincidently with the en 
gagement of the smaller portion l of said 
screw-rod by the chasers or die-segments of 
the threading-tool T", as will be understood 
by reference to Fig. 4 of the drawings. 

In practice the rotative velocity of the 
screw-rod carrier or spindle will be sufficient, 
as compared with the advancing movement 
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threading device, after the same has engaged 
the end of the screw-rod, to have an advanc 
ing movement the velocity of which is slightly 
in excess of the advancing movement of said 
carrier C, so that the screw-threading die will, 
during its effective operation, have a slight 
lead over said carrier, the retracting-spring 
50'facilitating alongitudinal movement of the 
screw-threading device with relation to the 
carrier C. 

In practice it is extremely important that 
means be provided for effecting the release of 
the screw-threading device from the end of 
the screw-rod at the requisite point in the 
advancing movement of the tool-carrier C. 
To this end I have provided, in connection 
with the movable carrier and on each screw 
threading device, adjustable instrumentali 
ties controlled by the tool-carrier on the ad 
vancing and retracting movements thereof 
for automatically opening and closing the 
chaser-jaws of the screw-threading device 
and for also limiting the effective operation 
of said device. These instrumentalities, in 
the preferred form thereof shown most clearly 
in Figs. 1 and 4 of the drawings, comprise 
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two die-closer-actuating arms 58 and 59, piv 
otally supported at their upper ends upon a 
bracket 60, fixed to the movable carrier C, 
and in bearing engagement at their lower free 
ends with opposite ends of the closer 54, which 
closer is in the nature of a conical sleeve, and 
two arm-actuating abutments 61 and 62, re 
spectively, adjustably secured upon a fixed 
supporting arm or bar 63, one in advance of 
the other in the rear of the two closer-actuat 
ing arms 5S and 59, said abutments being 
shown in the nature of slide-blocks adjust 
ably secured to the bar 63 by means of set 
screws 61' and 62", respectively, and each slide 
block having a lateral projection located in 
the path of movement of the actuating-arms 
58 and 59. One of the slide-blocks, as 62, is 
located in advance of the closer-actuating 
arms 58 and 59 and in position to engage the 
arm 59 at a predetermined point in the ad 
vancing movement of the threading device, 
to thereby cause said arm 59 to retract the 
closer 54 from the chaser-jaw-closing position 
shown in Fig. 3 to the position thereof shown 
in Fig. 6, thus allowing the chaser-jaws to 
open, said chaser-jaws being opened by springs 
(not shown) in the usual manner, and the 
other slide-block is located in the rear of and 
in position to engage the closer-actuating arm 
58 on the retractive movement of the screw 
threading device and its carrier C, and there 
by cause the arm 58 to advance the closer 
from the position shown in Fig. 6 to the die 
closing position thereof shown in Figs. 1, 3, 
and 4, as will be readily understood by a 
comparison of the several figures of the draw 
ings. 
The stop-abutment 55, carried by the stock 

51, will be secured to said stock in such po 
sition as to allow a retractive movement of 
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the screw-threading device of allength slightly 
in excess of the length of the screw-thread be 
ing cut, so that when the closer-actuating arm 
59 engages the slide-block or abutment 62 to 
open the jaws the screw-threading device will 
though the medium of the spring 50' be re 
tracted beyond the extreme end of the screw 
rod. 
By adjusting the two abutment-blocks 61 

and 62 in proper position upon their Support 
ing-bar 63 the length of effective movement 
of the screw-threading device may be accu 
rately determined. This supporting-bar is 
shown of a length not less than the maximum 
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length of travel of the carrier C, is secured at . 
one end to the upperface of the spindle-carrier 
D, extends over the carrier C in parallelism 
with the main shaft E, and has a depending 
portion which is shown fixed to the bed of the 
machine. The construction and organization 
of this bar may, however, be modified without 
departure from this invention. 
By providing closer - actuating arms that 

are pivotally supported and a yielding device, 
such as the spiral spring 50', for holding the 
threading device longitudinally the threading 
device and the closer-actuators may have a 
limited amount of free movement, so that 
when said actuators strike the abutments 61 
and 62 by the retracting and advancing move 
ment of the carrier C the danger of breaking 
any of the parts, which might accrue if the 
threading device and closer-actuating arms 
were rigidly supported, is entirely obviated. 
For the purpose of preventing a retractive 
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movement of the chaser-jaw closer, which 
closer is in the nature of a frusto-conical 
sleeve shiftably supported on the die-stock, 
said sleeve is peripherally notched to form 
opposing abutment-faces 65 and 65 near one 
end thereof, between which abutment-faces 
the lower free end of the actuating-arm 58 
extends, so that the free end of said arm will 
engage one or the other of these abutments 
and prevent accidental rotative movement of 
the closer upon the die-stock. It will be ob 
vious, however, that the closer might be 
splined to the die-stock without departure 
from this invention. 
Having described my invention, I claim 
1. In a screw-making machine, the combi 

nation, with a rotative work-spindle carrier 
and means for intermittently rotating the 
same and with a tool-carrier and means for 
moving the tool-carrier toward and away from 
the work-spindle carrier, of a screw-thread 
ing device shiftably supported on the tool 
carrier and embodying a series of chaser-jaws 
or die-segments and a chaser-jaw closer; a 
closer-actuator pivotally supported on a fix 
ture of the tool-carrier and having the free 
end thereof in engagement with said closer; 
and abutments adjustably supported in the 
path of movement of the closure-actuator and 
adapted at predetermined points in the ad 
vancing and retracting movements of the clos 
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ing device for effecting, through said closer 
actuator and closer, an opening-and-closing 
movement of the jaws. 

2. In a screw-making machine, the combi 
nation, with a rotative work-spindle carrier 
and means for intermittently rotating the car 
rier, of a sliding tool-carrier; means for ad 
vancing and retracting the sliding tool-carrier. 
intermediate of intermittent rotations of the 
work-spindle carrier; two screw-threading de 
vices supported on the tool-carrier for a lim 
ited amount of longitudinal movement inde 
pendent of said carrier and having their 
screw-cutting ends located one in advance of 
the other, whereby the two threading devices 
may simultaneously operate upon different 
longitudinal portions of independent screw 
rods; a retracting device in connection with 
each screw - threading device; adjustable 
means in connection with each device for lim 
iting the independent longitudinal movement 
of said device; and means controlled by the 
advancing and retracting movements of the 
tool-carrier for opening and closing the screw 
threading dies of both carriers simultane 
ously. 

3. In a screw-making machine, the combi 
nation, with a sliding tool-carrier and means 
for advancing and retracting said tool-carrier 
intermittently, of screw-threading instrumen 
talities comprehending a die-stock. shiftably 
supported in the tool-carrier with its longi 
tudinal axis in a horizontal line; a die-head 
fixed to said stock and embodying a series of 
radially-disposed shiftable chaser-jaws; a 
jaw-closer shiftably mounted on the die-stock; 
abutments on the die-stock at opposite side 
faces of the carrier, and one of which abut 
ments is adjustable for limiting the longitu 
dinal movement of said screw-threading de 
vice; a retracting-spring interposed between 
the carrier and one of said abutments; two closer-actuating arms pivotally supported at 
their upper ends and having their lower ends 
in bearing engagement with the opposite end 
faces of the closer; and actuating abutments 
adjustably supported at opposite sides in the 
path of movement of the tool-closer-actuating 
arms, respectively, and adapted on the ad 
Vancing and retracting movements of the car 
rier for shifting the jaw-closer in opposite 
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directions to effect an opening-and-closing 
movement of the chaser-jaws. 

4. In a screw-making machine, the combi 
nation, with two carriers one of which is shift 
able toward and away from the other and with 
means for intermittently advancing and re 
tracting one of said carriers, of a screw 
threading tool supported for longitudinal 
movement in one of said carriers and em 
bodying separable dies and a shiftable die 
closer; a bracket secured to one of said car 
riers; depending closer-actuating arms piv 

otally supported at their upper ends to the 
bracket and having their lower ends in shift 
able engagement with opposite ends of the 
closer; an abutment-supporting bar spanning 
the space between the two carriers; and 
closer-arm-actuating abutments adjustably 
secured to said bar, one at each side of said 
arms, and having projections located in the 
path of movement of said arms, whereby on 
the advancing and retracting movement of 
the threading device an opening-and-closing 
movement will be imparted alternately to the 
threading-dies. 

5. In a screw-making machine, the combi 
nation, with a shiftable tool-carriage and with 
a threading-tool shiftably mounted thereon 
and having separable dies and a closer for 
actuating said dies, of two pivotally-supported 
actuating-arms located one in advance of the 
other and having their free ends in engage 
ment with opposite end faces, respectively, 
of the die-closer; and abutments located in 
the path of movement of said arms and 
adapted, on the advancing and retracting 
movement of the tool-carriage, one for actu 
ating the forward arm to effect an opening 
movement of the dies and the other for actu 
ating the other arm to effect a closing move 
ment of said dies; and means in connection 
with the tool-carrier, for holding the same 
against rotative movement. 

6. In a screw-making machine, the combi. 
nation, with a shiftable tool-carrier, of screw 
threading instrumentalities comprising a die 
stock shiftably supported in the tool-carrier; 
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a retracting device in connection with said 
die-stock; a die-carrying head fixed to said 
die-stock and having a series of separable die 
carrying jaws; a conically-ended jaw-closing 
collar shiftably mounted on the die-stock, 
with the conical end thereof in position to 
close the jaws and having the periphery there 
of notched to form abutment-faces; an abut 
ment adjustably secured to the die-stock and 
having a pin shiftably seated in the tool-car 
rier for preventing rotative movement of said 
die-stock; closer - actuating arms pivotally 
supported at their upper ends on a bracket 
fixed to the tool-stock and having their lower 

of the closer and the other in engagement be 
tween the peripheral abutments of said closer; 
adjustably-supported blocks located at op 
posite sides, respectively, and in the path of 
movement of, the closer-actuating arms; and 
means for intermittently advancing and re 
tracting the carrier whereby an opening-and 
closing movement is imparted to the die-car lying jaws. 

EDWIN. C. HENN. 
Witnesses: 

FRANCIS H. RICHARDs, 
GEORGE A. HOFFMAN. 
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ends in engagement one with the forward face 
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