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To all whon, it may concern. Fig. 2 represents a top view of the same. Fig. 
Be it known that I, EDWARD A. MARSH, 3 represents a section on linea ac, Fig. 2. Fig. 

of Newton, in the county of Middlesex and 
State of Massachusetts, have invented certain 
new and useful Improvements in Machines 
for Turning or Roughing Out Pinions, &c., of 
which the following is a specification. 

IO 
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This invention relates to automatic ma 
chines for making blank pieces from wire 
rods, giving such pieces an approximation to 
the form of the finished article, so that they 
can be completed by subsequent operations. 
The machine hereinafter described is con 

structed to form blanks for watch-pinions, 
arbors, staffs, &c.; but the invention is not 
limited to such uses, as several of its features 
may be embodied in machines for forming 
blanks for other purposes. 

In my invention I employ four or more 
spindles, each provided with a chuck for hold 
ing a wire rod, and all revolved at intervals 
around a common center, rod grasping and 
feeding devices alternating in position with 
the blank-forming tools, the arrangement be 
ing such that two or more rods are simulta 
neously grasped and drawn outwardly from 
their chucks, and two or more other rods are 
at the same time presented to the forming 
tools, the two rods drawn outwardly being 
afterward simultaneously presented to the 
forming-tools. I also employ a second series 
of spindles each provided with chucks which 
face toward the first series, one spindle of 
each series being brought successively in di 
rect axial line with one of the other series, to 
enable the spindles of the second series to 
move lengthwise toward the spindles of the 

45 
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first series, and take the blanks therefrom and 
present them to another forming-tool. 
The chief object of the invention is to per 

form simultaneously several varied and suc 
cessive operations on a number of pieces, so 
that a complete piece of work, the result of 
all of the operations, will be produced every 
time that any one of said operations is per 
formed, all of which I will now proceed to 
describe. 
Of the accompanying drawings, forming a 

part of this specification, Figure i represents 
a side elevation of my improved machine. 

4 represents a section on line yy, Fig. 2. Fig. 
5 represents an end elevation of the head 
stock and the portion of the mechanism be 
hind it, as viewed from the left-hand end of 
Fig. 1. Fig. 6 represents an elevation of the 
opposite end of the head-stock. Fig. 7 rep 
resents an end elevation of the entire ma 
chine, as viewed from the right-hand end of 
Fig. 1. Fig. 7" represents a side elevation of 
8, 
Figs. 8 to 14, inclusive, represent enlarged 
sectional views showing the different steps 
in the operation of forming a watch-pinion 
blank. Fig. 15 represents a side elevation 
and partial section of a part of the head-stock, 
showing a cutter adapted to move along the 
rod while reducing it. Fig. 16 represents a 
section on line & 8, Fig. 15. Fig. 16" is a de 
tail taken on the line a' 2", Fig. 16. Fig. 17 
represents a side view of the rod as reduced 
by the cutter shown in Fig. 15. 
The same letters of reference indicate the 

same parts in all the figures. 
In the drawings, a represents the bed-plate, 

on which is mounted a casing or head-Stock, 
b, having a large cylindrical opening, in which 

part of the mechanism shown in Fig. 7. 
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is fitted a rotary head or drum, c, Fig. 3. Said 
head for lightness is made in the general form 
of a spool, and is composed of two disks or 
ends, 23, Fig. 3, connected by a longitudinal 
rod, 4, and bearing on the inner surface of the 
head-stock b at the ends of the latter, and a 
third disk or plate, 5, secured to the rod 4. 
In the head g are fitted to rotate four or more 
running spindles, d, placed at equal distances 
apart and equidistant from the axis of the head. 
Each running spindle is composed of an inte 
rior tube, 6, to which is attached the rod-hold 
ing chuck 7, having self-opening spring-jaws, 
and an outer tube, 8, Fig. 3, which is capable 
of endwise motion on the inner tube, and when 
moved in one direction closes the jaws of the 
chuck upon the rod, and when moved in the 
opposite direction allows said jaws to release 
the rod. This form of spindle is technically 
known as a “slide-spindle.’ The outer tube 
is moved forward to close the jaws of the chuck 
by means of springsinterposed between flanges 
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9 10, formed on the two tubes, and is moved 
backward to release the jaws by means here 
inafter described. The head c is rotated step 
by step a quarter of a complete revolution each 
step, to present each spindle successively to 
the feeding-jaws an in, the cutter e, the feed 
ingjaws in n, and the cutterf, hereinafter de 
scribed. These movements of the head are 
effected by means of a ring, i, journaled on 
the periphery of the rear end plate, 3, of the 
head or drum, and having a spring-pawl, f, 
Fig. 5, adapted to engage with notches cut at 
equal distances apart in Said plate, and mech 
anism for Oscillating said ring upon the plate 
3 to rotate the head c step by step. Said mech 
anism consists of a lever, k", pivoted at l, and 
connected by a rod, In, to the ring i, a cam, 
n, on the driving-shaftl, the periphery of which 
supports a stud or roller on the lever k, and a 
weight or its equivalent suspended by a cord, 
p', from the leverk, and holding the stud there 
of against the cam in. The lever k is alter 
nately raised by the cam and depressed by the 
weight, and is thus imparting motion to the 
ring i", as will be readily seen. When the ring 
is being rotated backwardly by the upward 
movement of the lever, a projection on said 
ring strikes and throws out a latch, q, engaged 
with one of the notches of the plate 3, the pawl 

3of at the same moment engaging with another 
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notch. The next depression of the lever k. 
causes the pawlf to give the head c a partial 
rotation, the latch q springing into the follow 
ing notch and locking the head. 

e and f, Figs. 2, 6, and 7, represent cutters 
formed in this case to reduce the wire rod in 
making watch-pinion blanks, said cutters be 
ing shown enlarged in section in Figs. 10 and 
12. They are mounted, respectively, on swing 
ing levers gh, affixed to rock-shafts i i, having 
arms.ji, which bear against and are oscillated 
by cams k k on the driving or camshaft l, so 

are caused to simulta 
neously approach and recede from two of the 
running spindles at opposite sides of the 
center of the head c. The arrangement of the 
cutters with relation to the head or drum c. 
is clearly shown in Fig. 6. 
m m. and n n represent two pairs of rod 

grasping and feeding jaws pivoted to slides o 
p, which are capable of moving lengthwise on 
the head-stock. Said jaws are arranged to 
grasp and feed wire rods in the two spindles. 
which alternate with the spindles in operative 
relation to the cutters ef, thus simultaneously 
preparing said rods for the next simultaneous 
action of said cutters, the heade being rotated 
a quarter of a complete rotation after each ac 
tion of the feeding jaws and of the cutters, as hereinafter described. 
The two pairs of feeding-jaws are operated 

in unison as follows: First, they are closed to 
grasp the ends of the rods projecting from the 
chucks; secondly, they are moved forward to 
feed the rods the required distance; thirdly, 
they are stopped after sufficiently feeding the 
rods; fourthly, they are opened to release the 
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rods; fifthly, they are moved farther forward 
to clear the ends of the rods and permit the 
movement of the spindles to their next posi 
tions by the partial rotation of the head or 
drum c.; and, lastly, they are returned to posi 
tion to grasp the rods in the two spindles 
brought into operative relation with them by 

7o 

the last partial rotation of the head or drum. 75 
The outward and inward movements of the 
slides and jaws are effected by means of a 
vertical rock-shaft, q, journaled in the head 
stock b, two arms, ris, affixed to said rock 
shaft and projecting, respectively, between ad 
justable screws t t and t w in posts on the slides 
o and p, a cam, v, on the driving-shaft, and a 
spring, v, which presses the arm S against the 
cam v. The rotation of the cam causes the 
rock-shaft g to rock and Oscillate the arms 8, 
which reciprocate the slides op, said slides 
being first moved forward, then stopped, then 
again moved forward, and finally moved back 
to the starting-point. The wire-grasping ends 
of the jaws m n n n are normally opened or 
separated by springs a? a, and are caused to 
close upon the rods in the spindles d, while the 
slides are moving outward or forward, by 
means of levers b'c', pivoted, respectively, to 
studs on the slides o p, and projecting at 
their outer ends between the inner sides of 
the jaws m. m. The lever b is operated by 
a rod, d, passing through the center of the 
rock-shaft q, a lever, e, pivoted at its rear 
end to the rod d and at its center to ears f' 
on the arm r of the rock-shaft q, its oppo 
site end bearing against a screw, g, in the 
rear end of the lever b, a spring, h", being 
employed to hold the screw g’ against said le. 
vere'. The lever c' is operated by a lever, e', 
pivoted at its center to the arms of the rock. 
shaft and at its rear end to the rod d, Figs. 3 and 
6, and a rod, i, interposed between the for. 
ward end of said lever e' and the rear end of 
the lever c. (See Fig. 3.) These devices de 
press the ends of the levers bc, that project 
between the jaws, and thus close the jaws dur 
ing the first forward movement of the slides 
op, so that the rods are fed during said move 
ment, and raise the levers so as to allow the 
jaws to separate during the next forward 
movement of the slides, and while they are 
moving back. The jaws, being thus caused 
to release the rods, move forward to clear 
them, as shown in dotted lines in Figs. 9 and 
11, while the head is being rotated, and then 
return to position to grasp the rods in the 
next spindles, as shown in Fig. 8. The jaws 
in n are located farther from the end of the 
head c than the jaws m m, as shown in Figs. 1 
and 3, and move each rod outwardly from the 
position to which it was drawn by the jaws 
m m, Figs. 9 and 10, to the position shown 
in Figs. 11 and 12, thus preparing the rod for 
the action of the severing-cutter.f. (See Fig. 
12.) The outer tubes of the two spindles that 
are in operative relation to the feeding-jaws 
are moved back to allow the chucks of those 
spindles to release the rods during the feed 
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ing movement of the jaws by means of two 
parallel rods, ll, Fig. 3, adapted to slide 
in guides in the fixed frame behind the head 
stock, toes m. m. on said rods bearing against 
the flanges 10 10 of the two outer tubes, a 
yoke, n, connecting said rods, a rock-shaft, o, 
journaled in bearings on said frame, and a 
toe or arm, p, on said rock-shaft, bearing 
against the yoke m'. The rock-shaft o' has a 
lever, p, at one end, which has a stud that 
bears against a cam, q', on the shaft l, Said 
cam causing the rock-shaft o' and its cam to 
turn and force the yoke in and rods it back 
wardly, and thus cause the toes no m to press 
back the outer tubes while the feeding-jaws 
are engaged with the rods and moving for 
ward. The spindles are not rotated while 
they are presented to the feedingjaws in in 
in n, but are rotated while presented to the 
cutters ef, to cause said cutters to act on the 
rods, the cutters being non-rotary. Each spin 
dile has a pulley, r", affixed to its rear end, 
and the pulleys of the two spindles that are 
presented to the cutterse fare rotated simul 
taneously by one or more beits. Before each 
rotation of the head c, said belts are shipped 
automatically onto two loose pulleys, ss, jour 
naled on studs affixed to the rear frame of the 
machine, and when the rotary motion of the 
head is completed the belt is shipped onto 
the pulleys of the two spindles to be rotated. 
The shipping device consists of two arms or 
levers, tt, pivoted to the frame, engaged with 
the belt at their upper ends, the lower end of 
one of said arms being engaged With a cam, 
'u', on the driving-shaft. 

v' represents a tail-stock, in which is jour 
maled a head, w, having four spindles, d, 
constructed like the spindles d, but facing 
in the opposite direction. The head w is par 
tially rotated at intervals and locked after 
each rotation by means like those employed 
for rotating and locking the head c. The tail 
stock is mounted on a plate or carriage, a, 
which is adapted to slide on ways on the bed 
plate a in a direction parallel with the driv 
ing-shaft l. 

b’ represents a shaft, journaled in bearings 
on the carriage a' and movable therewith, 
said shaft being parallel with the shaft land 
connected thereto by Spur-gears ef, Secured 
to the two shafts, the gear e being made 
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longer than the gear f' to maintain the con 
nection during the changes of position caused 
by the movements of the slidea. 
b' has a cam, g, which is pressed against a 
stud, h, on the bed-plate a by a weight, or its 
equivalent, depending from a cord, i, attached 
to the tail-stock, said Weight and cam moving 
the carriage and tail-stock alternately in op 
posite directions. The tail-stock is so located 
that when both heads are locked in their op 
erative positions the Spindled, at the inner 
or front side of the head v', is inline with that 
spindled which is at the rear side of the head 
c, and is presented to the severing-cutterf, as 
shown in Fig. 2. As soon as the rod held by 

The shaft 

spindled, last referred to, is in position, and 
before it is set in motion, the tail-stock is ad 
vanced toward it, one of its spindles being in 
direct axial line with it. The chuck din this 
tail-stock spindle being held open, by means 
hereinafter described, the half - completed 
blank or rod in spindled passes into it, and 
the chuck d, being closed, grasps the rod or 
blank, and when the spindled is set in motion 
it carries with it the tail-stock spindled. The 
severing-cutter f then advances upon the rod 
and severs it. The tail-stock then recedes, 
carrying with it the severed blank. The head 
w is then partially rotated to bring another 
of its spindles d' into line with the next spin 
dle d presented to the severing - cutter, and 
to move the spindle holding the last blank 
either to or toward a cutter, k", which is 
mounted on a lever, l, pivoted to a boss On 
the tail-stock, and is formed to reduce the ends 
of the blanks which project from the spindles 
d. (See Fig. 13.) Said cutter is preferably 
located so that two partial rotations of the 
head w' are required to move each blank to it 
from the severing-cutter, although it may be 
arranged so that one partial rotation will be 
sufficient. When the blank is presented to 
the cutter k, the Spindle holding the blank is 
rotated by a belt, which is moved upon the 
pulley of that spindle from a single loose pull 
ley, l, by a shipping-lever, n, operated by a 
cam, n, on the shaft b. While the spindle is 
being rotated the cutter k" is moved against 
the blank by means of a cam, o, on the shaft 
b', until the blank is reduced, as shown in Fig. 
13, when the cutter k" retires and the belt is 
moved by the shipper upon the loose pulley 
l. The next partial rotation of the head ty 
brings the spindlehaving the completed blank 
into line with a device for operating the eject. 
ing-rod p", with which each spindled is pro 
vided, said device being a rock-shaft, r", jour 
maled in fixed bearings and having two arms, 
s's'-one engaged with a pin affixed to a rod, 
t", which slides in a fixed guide, c, and bears 
against the rear end of the ejecting-rod p", 
and the other arm engaged with a cam, a, on 
the shaft b. Said calm OScillates the rock 
shaft r" and causes its arms" to move the eject 
ing-rod forward and eject the completed blank, 
as shown in Fig. 14, the chuckjaws of the 
spindle being opened at the same time to per 
mit such ejection. The means here shown for 
opening the chucks, both of the spindle hold 
ing the completed blank and of the spindle 
about to receive a blank from one of the head 
stock chucks, consists of a rock-shaft, b, jour 
naled in a fixed bracket, two arms, cc, affixed 
to said rock-shaft, the arm c' acting upon a 
bifurcated arm, c, formed to bear against the 
flanges of the outer tubes of both of the spin 
dles d' whose chucks are to be opened, and a 
cam, e, on a shaft engaged with the other 
arm, c'. As the came recedes, a spring, s, 
Fig. 7", under lever or arm c, causes it to 
recede from the flanges of spindle d', which 
are then pressed forward and close the chuck, 
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The devices for opening said chucks are 
omitted from Figs. 1 and 3, to avoid confu 
SO. 
From the foregoing description it will be 

seen that the successive steps in the formation 
of each blank are as follows: The wire from 
which the pinions are to be made is supplied 
to the machine in lengths about equal to the 
length of the rotary head or drum or the 
spindles therein. The wire rod, when in its 
first position, is drawn partly out of the spin 
dle by the jaws in m, Fig. 9, the head c is 
partly rotated to bring the rod to the cutter 
e, Fig. 10, and then locked, and while it is 
locked the spindle d is rotated, and the cutter 
e moved forward and then back, thus acting on 
and then leaving the rod. Then the head is giv 
en another partial rotation to bring the rod to 
the jaws in n, Fig.11, and again locked. The rod 
is then moved farther forward by the jaws in n, 
and is moved by the next partial rotation of 
the head to the cutter f, Fig. 12, where it is 
grasped by one of the chucks d, and again ro 
tated, and is acted on and severed by said cut 
ter, the severed blank being left in the chuck 
of the spindled in line with it. The blank is 
then advanced to the cutter k, Fig. 13, and re 
duced at its other end, and finally ejected, Fig. 
14. It will also be seen that as many as seven 
blanks are simultaneously acted On. The num 
ber of said spindles and the accompanying tools 
may be varied as the nature of the work may 
require, and although I have shown four spin 
dles in the head-stock and four in the tail-stock, 
and three cutters or working-tools, my inven 
tion is by no means limited to these numbers. 

: The means described for rotating a part only 
(one or more) of the spindles when the head 
is in working position may be used in other 
machines-for example, in the Screw-machine 
shown in my application for Letters Patent 

Some of the cutters may be 
rotated, however, instead of the spindles (the 
latter being held stationary) without depart 
ing from the spirit of my invention. 

I do not limit myself to the joint use of both 
heads, as in some cases the head e may be used 

- independently, the blank or article being en 
tirely 
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formed by the cutters accompanying 
said head; nor do I limit myself to the de 
scribed relative arrangement of the feeding 
jaws and cutters accompanying the head c, nor 
to the form of said cutters, nor to the form of 
the finishing-cutter accompanying the head w', 
nor to the means for transferring the blanks 
from the spindles of the head c to the head w'. 

In my application for Letters Patent for a 
screw-machine, above referred to, I have shown 
a head having a series of spindles adapted to 
hold wire rods, feeding devices, and cutters 
co-operating with said spindles, whereby the 
wire is fed, reduced to form a shank, threaded 
Cin the shank, and severed at a suitable distance 
from the shank to form a Screw-head, and a 
second head having a series of spindles which 
are moved lengthwise, one at a time, to take the 
screw from the spindles of the first head (in 

stions. 
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stead of being moved with the entire head in 
which they are located, as in the present case) 
and present the heads of the screws to a slot 
ting saw or cutter. I wish, therefore, to be 
understood as regarding said machine as com 
ing within the scope of the present invention. 
The cutters accompanying the head c may 

be constructed to operate on blanks for other 
purposes. 
In Fig. 15I have shown the cutter E, to 

which the rod is first presented, mounted on 
an arm, G, which is capable not only of oscil 
lating, as already described, to move the cut 
ter toward and from the rod presented to it, 
but also of moving lengthwise of the rod while 
operating thereon, so that it can turn or reduce 
a section of the rod of greater length than the 
width of the cutter informing an elongated 
blank-for example, such as is shown in Fig. 
17, this being a blank for a sleeve to be par 
tially split lengthwise to form spring-fingers, 
and placed in a watch-casependant to hold the 
winding -bar in different longitudinal posi 

The blank is reduced from A to B by 
the traverse motion of the cutter, and after 
ward severed from the rod at CD by the sev 
ering-cutterf. In this case the cutter E is 
mounted obliquely on the arm G, so as to give 
clearance to the cutter while it advances upon 
the rod, as shown by dotted lines in Fig. 17. 
The rock - shaft I, to which the arm G' is 
affixed, is oscillated by the means already de 
scribed to move the cutter Etoward and from 
the work, and is reciprocated longitudinally 
by a cam, E, on the shaft l, a lever, F, pivoted 
at G to a fixed arm or bracket, H, and bearing 
at one end against the cam E and at its other 
end against a collar, I, on the shaft I, and a 
spring, J, interposed between the head-stock 
frame and a collar, K, on the shaft. The cam 
E and lever F move the rock-shaft I in the 
direction indicated by the arrow, Fig. 15, 
when the cutter E is withdrawn from the 
work, and the spring J moves the rock-shaft 
in the opposite direction when the cutter is 
presented to the work. The length of the 
endwise movement thus imparted to the rock 
shaft may be regulated by adjusting the lever 
F on its pivot, the lever having a slot, L, for 
this purpose. An adjustable stop-screw, V, is 
also attached to the cutter-arm, so as to arrest 
the endwise motion of the cutter E at any de 
sired point. The rock-shaft I may be slightly 
rotated, so as to move the cutter either in 
wardly or outwardly while it is acting on the 
work, and thus cause it to impart a tapering 
form to the blank. To this end I employ a 
graduated plate, P, pivoted at Q to the bed a, 
and having a guide, P, against which bears a 
slide or shoe, R., having a socket in one side 
which receives a pin or adjusting-screw, S, in 
an arm, T, attached to the rock-shaft i. The 
plate P may be secured to the bed with the 
guide P'either parallel with the rock-shaft i or 
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at any desired angle thereto, by a thumb-screw, 
Q, passing through a slot, R, in the plate con 
centric with the pivot. The shoe or slide R 

  



TO 

25 

35 

SO 

55 

330,600 5 

moves with the rock-shaft, and is held in con 
tact with the guide P by a spring, U. When 
the guide P is parallel with the rock-shaft, 
the latter in moving endwise is not rotated, 
and the cutter moves in a line parallel with 
the axis of the rod on which it acts; but when 
the guide is set at an angle to the rock-shaft 
it gives the shoe a lateral movement, which 
partly rotates the rock-shaft and causes the 
toole to move at an ahgle with the axis of the 
rod, and thus give the latter a tapering form, 
governed by the adjustment of the guide. The 
guide P may, if desired, be made curved or 
irregular,instead of straight, so as to give the 
desired form to the work. If desired, a drill 
ing or reaming tool may be used to form a 
longitudinal hole in the center of the blank. 
I claim 
1. The combination of a rotary head or 

drum, a series of spindles mounted thereon 
and adapted to hold wire rods to be converted 
into blanks, mechanism for rotating said head 
step by step to cause each spindle to assume 
a series of working positions, devices for lock 
ing the head in each Working position, and 
rod-feeding mechanism, substantially as de 
scribed, operating independently of the head 
or the spindles therein, and cutting devices 
and operating mechanism therefor arranged 
in series, to which the Wire rods are presented 
by the step-by-step rotations of the head, the 
arrangement being such that each spindle is 
presented successively to the several devices 
of said series, and said devices operate simul 
taneously on the several rods held by the 
series of spindles, as set forth. 

2. The combination of a rotary head having 
a series of running spindles, mechanism for 
rotating said head step by step, and devices 
for locking it after each step to cause each 
spindle to occupy a series of working posi 
tions, a plurality of cutting or reducing tools 
and mechanism to operate them, said tools 
being arranged to act simultaneously on wire 
rods held by two or more of the spindles when 
the latter are in their Working positions, and 
a plurality of rod-feeding devices and mech 
anism to operate them, said feeding devices 
alternating in position with the cutting-tools 
and operating simultaneously there with to 
prepare two or more rods for the action of the 
tools to which they are next presented, as set 
forth. 

3. The combination of a rotary head hav 
ing a series of running spindles, mechanism 
for rotating said head step by step, and de 
vices for locking it after each step to cause 
each spindle to occupy a series of workingpo 
sitions, a plurality of cutting or reducing 
tools and mechanism to operate them, said 
tools being arranged to act simultaneously on 
wire rods held by two or more of the spindles 
when the latter are in their working positions, 
mechanism, substantially as described, where 
by the spindles are rotated when presented to 
said tools, and a plurality of feeding devices 
and mechanism to operate them, said feeding 

devices alternating in position with the cut 
ting-tools and operating simultaneously there 
with, as set forth. 

4. The combination of two rotary heads or 
drums, relatively arranged as described, tWO 
series of spindles mounted in said drums, one 
series being adapted to hold Wire rods and 
the other series to hold the partially-formed 
articles, mechanism for rotating said heads 
step by step, locking devices for locking Said 
heads in each position to which they are ro 
tated, rod feeding and cutting devices and op 
erating mechanism therefor, co-operating With 
the spindles in the first head, mechanism, Sub 
stantially as described, whereby the spindles 
of the second head are caused to take the par 
tially-completed articles from the spindles of 
the first head, a finishing-cutter to which said 
articles are presented by the step-by-step ro 
tations of the second head, and means for eject 
ing the completed articles from the spindles 
holding them, as set forth. 

5. The combination of a head-stock, a ro 
tary head, c, journaled therein, a series of 
spindles mounted in the head, a plurality of 
cutters and a plurality of feeding devices al 
ternating in position with the cutters, mech 
anism for simultaneously operating said Cut 
ters and feeding devices, mechanism for rotat ing the head step by step, devices for locking 
the head in a working position after each step, 
a tail-stock, a head, w, journaled therein and 
located with its axis out of line with the axis 
of the head c, mechanism for rotating Said 
head w step by step, and devices for locking 
it in a working position after each step, a Se: 
ries of spindles journaled in the head gone of 
said spindles being in line with a spindle of 
the head c, when both heads are in their work ing positions, means, substantially as de 
scribed, whereby the spindle of the head 0 is 
caused to grasp a blank held by the coincid 
ing spindle of the head c, and a cutter to Which 
the blanks grasped by the spindles of the 
head o' are presented by the partial rotation 
of the latter, as set forth. 

6. The combination of a rotary head having 
a series of running spindles, mechanism for 
rotating said head step by step and devices 
for locking it after each step to cause each. 
spindle to occupy a series of working posi 
tions, a plurality of cutters and mechanism to 
operate them, said cutters being arranged to act 
simultaneously on wire rods held by two or 
more of the spindles when the latter are in their 
working positions, a plurality of rod-feeding 
devices and mechanism to operate them, said 
f eding devices alternating in pcsition with 
the cutting-tools and operating simultaneously 
therewith, a second rotary and longitudinally 
movable head having a series of spindles and 
arranged as described relatively to the other 
head, mechanism for rotating the second head 
step by step and for locking it in a working 
position after each step, mechanism for mov 
ing the second head toward and from the 
other head while in each of its working posi 
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tions and thereby causing it to advance to 
ward and recede from the other head, means 
for opening the jaws of one of the spindles of 
the second head while it is moving forward, 
and thereby causing said spindle to grasp a 
blank held by a spindle of the other head, a 
cutter to which the blanks held by the spin 
diles of the second head are successively pre 
sented by the partial rotation of the latter, 
mechanism to operate said cutter, means for 
rotating each spindle presented to said cut 
ter, and ejecting devices, substantially as de 
scribed, whereby the completed blanks are 
removed from the spindles of the second head, 
as set forth. 

7. The combination of a rotary head, a se 
ries of running spindles mounted therein, 
each having a pulley at its rear end, mechan 
ism for rotating said head step by step and 
devices for locking it after each step, one or 
more loose pulleys on fixed bearings arranged 
to coincide with one or more of the spindle 
pulleys when the head is locked in working 
position, one or more driving-belts, and mech 
anism, substantially as described, whereby 
said belts are alternately moved, first, onto the 
spindle pulley or pulleys, coinciding with 
the loose pulley or pulleys when the head is 
locked, and, secondly, onto the loose pulley or 
pulleys to permit the rotary movement of the 
head, as set forth. 

8. The combination of a rotary head, a se 
ries of running-spindles mounted therein, 
mechanism for rotating said head step by step 
and devices for locking it after each step, the 
cutters elf and their operating mechanism, 
means for rotating the spindles presented to 
said cutters, the feeding jaws m in and in n, al 
ternating in position with said cutters, the 
jaws m n being nearer the head than the jaws 
in n, mechanism, substantially as described, 
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whereby said jaws are simultaneously closed 
upon the wire rods, moved forward, opened 
to release the rods, moved additionally for 
ward, and then returned to their starting po 
sition, and mechanism, substantially as de 
scribed, whereby the jaws of the spindles are 
opened while the rods are being moved for 
ward by the feeding jaws, as set forth. 

9. The combination of the head-stock, the 
rotary head and its operating and locking 
mechanism, the running spindles mounted in 
the head, the cutters and their operating 
mechanism, the feeding jaws on m and in n, 
provided with springs a? a, the slides op upon 
the head-stock, to which saidjaws are pivoted, 
the levers bc, pivoted to standards on the 
slides, and the mechanism whereby said slides 
are reciprocated and the levers b c oscillated, 
as set forth. 

10. The combination of the reducing-cut 
ter, the head having a series of spindles, 
mechanism for presenting said spindles suc 
cessively to said cutter, and mechanism for 
giving said cutter an inward and outward 
and a traversing movement, as set forth. 

11. The combination of the reducing-cut 
ter, the head having a series of spindles, 
mechanism for presenting said spindles suc 
cessively to the cutter, mechanism for giving 
said cutter an inward and outward and a 
traversing motion, and adjustable devices for 
guiding the cutter in its traversing motion, 
as set forth. 
In testimony whereof Ihave signed my name 

to this specification, in the presence of two 
subscribing witnesses, this 11th day of July, 
1885. 

EDWARD A. MARSH. 
Witnesses: 

C. F. BROWN, 
H. BROWN. 
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