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To all whom té may concermn:

Beitknownthat I, MICHAEL STADLER, & cltl-
zen of the United States of America, residing
at Chicago, in the county of Cook and State of
Illinois, have invented certain new and useful

| Improvements in Machinesfor Grooving Wire
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Mandrels, of which the following is a deserip-
tion.

In the manufacture on a laroe scale of the
long steel-wire springs for mattresses and the
like the two wires forming the spring are
twisted by means of adie consisting of a man-
drel on the surface of which is cut a spiral
consisting of not less than one complete turn
running out 4t the entrance into a straight
furrow parallel to the axis and acting as guide
for the incoming wire and of a shell elosely
1tting the mendrel and confining the wire to
the groove above mentioned. ‘The groove is

made of such depth and cross-section as to

rather tightly fit the wire, which, emerging
from the rear end of the die as a spring spiral,
at once engages and curls up with the other

wire, forming adouble-wire spring which may

be made of any length required.

In the following specification where the
word ‘‘spiral” or °
tion to the last “‘reach” of the groove in the
mandrel described I wish it to be understood
as & helix comprising not Jess than one com-

plete turn. -
In cutting the groove on the mandrel mueh

- difficulty has been encountered owing to the
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peculiarity of shape and the necessity ot form-
ing an easy smooth flowing curve of transi-
tion from the entering straight groove to the

spiral. Originally this oroove was cut by

hand: butas the ma,themetlcel accuracy of the

sp1ral 1s a prime requisite to proper function-
ing this method was abandoned, and the work
was and is now done in three successive ma-
chine operations, which are well known in the
art. This method is wasteful of time, re-
quires great accuracy in setting the tool in
the second and third steps, and has the more
serious defect of producing a break of con-
tinuity of the eurve at the pointea’, where the
straight part passes over into the spiral. This
causes a stress and excessive wear on the

50 tichtly-stretched thin wires, Whleh should be

“helical ” is used in rela-

gradually guided or led into their helical path

instead of being snubbed around what is tanta-
mount to a corner. In consequence the man-
drels thus formed tear the wire or injure it
until in the course of using them the jag has
been worn smooth, and by that time the rest
of the groove has worn so much-that its limit
of usefulness 1s soon reaehed, and it ceases to
properly curl the wire. FKurthermore, In
turning the helix on the lathe the tool must

‘stand at a constant definite angle to the axis,

being the angle of pitch eorresponding to that
helix: otherwise the furrow is not mathematic-
ally accurate, sectionally considered, the

‘point of greatest depression varying in loca-

tion with reference to the sides of the furrow.
Kven if in turning these mandrels on a lathe
this fact is considered and the tool so set,
which rarely is the case, as 1t 1s usually left
square to work, it will be 1mpossible to pre-
serve this idenfical section of the cut in the
two other portions of the groove, so that two
additional rough places occur-—oneat the junc-
tion of the straight with the transition reach,
the second at the junction of the transition
with the spiral reach. This again produces
stressand wear onthe wire. -The ideal groove
would be one formed by the impression of the
wire itself, if spirally wound about a plastic

mandrel, and this can never be obtained by

machine-turning unless the tool 1s presented
at the proper angle at each stage of the cut.

The present invention consists in a machine

which will cut the entire groove in one oper-
ation divided into suitable steps automatically
interconnected and will produce a smooth
transition from the straight to the spiral part
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and will cut a helical furrow of accurate and

uniform cross-section at all parts of the axial
length according to theideal groove above de-
fined. These objects are accomplished by
causing the mandrel to be slotted out for the
strmcrht part by its being carried forward
agalnst a fixed euttmo"-tool and then turning
the work oradually, as shown, as the end of
the straight cut is reached, at the same time

causing it to move forward, thus producing
the curve of transition and then providing
means for regularly rotating the still-advanec-
ing mandrel, thus producing in the third stage
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of the operation the helical groove, also by
causing the tool to suitably vary its position
in azimuth, so as to present its cutting edges
at the proper angle to the axis at each point
of the operation, being held with its cutting-
face at right angles to the tan oent of the curve
at each pomt of its Progress elono' the spiral
cuts. The mechanism by which “these codr-

~ dinated movements are accomplished is de-
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scribed in the following specification and illus-
trated in the drawings, in which—

Figure 1 is a plan view of a machine em-
bodymw my invention in its preferred form.
Fig. 2 is a rear elevation thereof. Fig. 3, a
front elevation of said machine; Fig. 4, an en-
larged detail of the outting-tool; Fig. 4:“‘., a like
detail of said tool, showing the cutting-face;
Fig. 5, a transverse section on line 5 5 of Kig.
1, as indicated by arrows; Fig. 6, an end elo-

vatlon partly in section, on line 6 6 of said

Fig. 1 seen in the dlreotlon of the arrows;
Flﬂ' 7, a transverse section on line 7 7 of F]o‘
1, also seen in the direction indicated by the

arrows; Fig. 8, a transverse section on line 8

8 of F]o 1 as mdlceted Fig. 9, a sectional
detail showmo' the turnmﬂ' arm In engage-
ment withthe cam: Fig. 10, a top plan View
of the parts indicated in Fig. 9; Fig. 11, aver-
tical section, on an enlarged scale, through the
tool-holder in the upper part of Figs. b and

T: Fig. 12, a detail showing turning-finger

Just enof'so’ed in turmng—blook Fig. 18, a sec-
tional view of carrier-block, hncrer and turn-
ing-block;
tlon showlng elements of Figs. 12 and 13, also
the feed-screw and 1its gearing. Hig. 15 1S 2
longitudinal view of the complete dle, Figs.
16 and 17, end views of the die of Fig. 15
showing the nose and the holes of entrance
and exit of wires; Fig. 18, a detail showing
tool-trigger and tool-trigger plate; Fig. 19, an
enlarged top plan outline showing the rela-
tive positions of the notchesin the latch-plate
and the tool-trigger plate.

Referring to Figs. 1,2, and 3 of the dr a,w-'
ings, the bed- plete ¢ carries integral with it
the dovetail ouide ¢, extending along 1ts en-

tire length at its front part. On either side

of the crmde the bed is planed off, forming,

with the ouide, a true slide for the carriage d,
which is mov ebly mounted thereon. Mount-
ed on this carriage at one end is the tail-stock
d', carrying . the sdJusta,ble center «°, which
supports one end of the work, as in an ordi-
nary lsthe The head—stock e, provided with

center ¢ end driver-clamp ¢, driving the dog
&, which supports the other end of the work

is mounted at the opposite end of the carriage.
These parts are identical in construction and
tunotmn to those of a lathe.

Ing, as will be described, and the live Spmdle
is journaled at its outer end on the standard

Vil mounted on and integral with the bed-

stend #*, the bearing bemﬂ‘ such that the spin-

Fig. 14, averticel lonmtudmal sec-

The head-stock
carries the live spindle 7, provided with gear-

775,613

dle is free to slide longitudinally adjacent to
the standard #' and the arm #% Dbelow de-
scribed. The main shaft ¢, mounted pemllel
to and 1n rear of the slide ¢, 1s journaled in
the standards ¢’ ¢°, bolted to the bed-plate.
The power-shaft 4, journaled on the stand-
ards A, rising trom the bed-stands I°, carries
the belt- pullevs 7°, having a driving and re-
versing and an idle pulley., as 18 customary in
such arrangements and to which the power 1s
applied by belt from any suitable motor. It
also has a pinion 4' on one end, meshing with

and driving a gear A’ on the main shaft.
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A cam-shaft 7, parallel to and between the -

power-shaft and the live spindle, is journaled
in a long sleeve 7', integral with the bracket-
arm 7°, projecting from the standard /. This
cam-shaft is driven by the power-shaftthrough

the gears 7° s* of the same size as the sbove- |

mentioned gears A A’ Whlch drive the main
shaft. The spiral cam 7°, of which the part
7% is the hub, rigidly mounted on the other
end of the cam-shaft, 1s given the peculiar
shape shown 1n Fig. 9 to enable it in coOper-
ation with the turning-arm £°, rigidly mount-
ed on the lwe—s*pmdle extension and project-
ing over part of sald cam, to produce the
motion to be described farther on. The con-
tour of the cam-curve may be determined by
calculation or by trial .and error. Longitu-

dinally considered the cam has a small whirl

7° 1eadm0" up to and merging into the larger
whu'l 7 ad]a,cent to it. The brsoket—plete k.
bolted to and extending rearward from the
carriage,’ is ‘developed at its rear end into

_sorew-threaded sleeve %', engag ing the feed-

serew A%, driven by the maln shett through
spur-w heels 7 i, thus eﬂ:’eotmw the lonmtudl-
nal movement of the carriage.

" The slotted arm / 1s olsmped to the head-

stock ¢, being adjacent to the head -stock.

This arm carries the stub-axle ', adjustably
clamped in the slot 7 by the nuts at the end
thereof. This arm is slotted to provide for
changing the gear so as to vary the pitch of
the hehoal ogroove. The two intermediate
oears m m' on the stub-axle /', meshing, re-
speotwelv with a gear-wheel fmf‘} keyed to the
live spindle, and the wheel m’, drlven by the
main shaft, transmit the power to the live
spmdle permitting, as above said, of chang-
ing the relation of speed between the main
shatt and the live spmdle In Fig. 3 of the
drawings the nut " at the end of the stub-
shatt has been run out preparatory to chang-
ing the wheels.

The spur-wheel 72’ is both rotatable and lon-
0‘1tudmallv shdeble on the main shaft, accom-
panying the carriage in its motion and accom-
panied by the gearing-train, with which it en-
oages, the latter being mounted in bearings
from the head-stock e. The hub of this wheel
hss a long sleeve., Fig. 14, carrying a collar
n', by which it is connected to seld bracket ¢
intermediate between the gear m° and a ring
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cer ¢, hereinatter termed the ““turning-fin-

oer,” of the proper dimensions and’ mtuated
at the proper radial distance from the maln |

shaft ¢ to enable it to engage in a slot o', cut
in the cylindrical surface of the turning- bloch
o°, which is keyed to and turns with the main
shaft.

tr ansmmted through the finger, the spur -Wheel
and the mtermedlate agears m/', m, and 7"
to the live spindle, and from this time on as
long as the finger remains in the turning-block
slot the machine will act precisely like an or-
dinary screw-cutting lathe. The end of the
finger and the leading edge of the slot are
slightly cut away at the same angle to facili-
tate and insure engagement and later on dis-
engagement upon veversal of the motion.
The curved standard », bolted to the bed-
plate ¢, near the tail-stock, carries the tool-
post »’, the axis of which is directly over the

line connecting. the live and dead centers.
This tool-post i1s provided with an axial cylin-

drical bore »”, into which the shank of tool-
holder ¢ is snugly vet slidingly fitted. The
holderisa cylindrical piece having at its lower
end a flange 7, carrying the set-screw s, which
keeps in place the tool #° by pressing on its
shank. A notch+°iscutintheflanger, adapt-

ed to engage the nose of the tool-trigger, to be

described, the flange » constituting a tool-trig-
oer plate. The lower end of the tool-holder
has an axial hole suficiently deep to carry the
shank of the tool. |

At its upper end a long step is cut in the

* tool-holder, to which is secured the shoulder-

40

45

50

55

60

piece s, Ficr 11, carrying at its lower end the
flange s, tormmcr a lateh- plate, and provided
with a notch s, Flﬁ' 19. The top of the tool-
post, has a ﬁange 335
latch-housing 7, forming a guide for the latch-
piston #, which terminates in a nose #°, adapt-
ed to engage the notch in the latch-plate &'.
The latch-piston is held out by the spring #,

coiled about the latch-stem 7%, and the latch

may be sprung back at will by the pin # pro-
jecting through a slot cut in the lateh-hous-
ing. ‘The screwed head ¢’ of the latch-hous-
ing serves as a guide for the stem and tovary
the compression of the spring if need be.
The nose is rounded and-the sides of the notch
in the latch-plate are eased off to facilitate
fl]e engagement, and disengagement of the
ateh.

Diametrically opposite the latch-housing a

serewed hole is provided in the flange s°, which |

carries the screwed lower end of the screw w.
The rim of the latch-plate rests between the

the milled head «* the tool-holder may be
raised and lowered.

»”.  This ring with the aid of a set-screw se-
~cures to the hub of gear m” a projecting fin-

Clearly, then, when the finger o enters
the slot the motion of the main shaft will be

riage has su

to which 1s secured the

shoulders ' of the serew, so that by turning -

P

the carriage at its tail-stock end, has a step
v at 1t8 upper end on, which lies the tr 1ggel—
arm 2, secured at one end by a set-screw o

so as to permit of 1ts free end being adj usted
forward by the set-screw «" ) p.fts;sing through
the flange of the shoulder »*. This trigger-
arm has a lateral projection at its free end

pomtmw forward and terminating in a tooth

, having a rounded tip and adapted to en-
cra,ﬁ'e W1th the notch +” of the flange ». The
tricoer is mounted at the proper height to
enable it to engage the notch when the car-
|01ently advanced to bring the

tooth opposite to the noteh.
is adjusted sufficiently well to insure this en-
gagement.

The set-screw

This adjustment need never be
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changed except when it is desired to change

the arc of rotation of the grooving-tool.

The tool #* (shown in Fig. 4 at right angles
to the cutting-face and 1n Fig. 4" with the
cutting - face to the front) has a very short
point quickly tapering down from the stout
shank to give 1t strength, diminish tool-chat-

tering, and because the tool makes but a shal- -

low cut. As smoothness of all parts of the
cut is. the prime requisite, this special form
has been designed, and a great preponderance

QO

of metal has been left behind the point or on

its following side, as shown at 0, the leading
side 2" being curved back to throw the point
under the axis of the shank and then dropped
down straight to permit of sharpening. The

oblique line w0 is to give the tool its clearance

and permit of readily restoring the semicir-
cular edge of the cutting-point w°, Fig. 4%,
which makes the bottom cut and which con-
forms to the size of the wire to be used.

The machine operates as follows, it being
understood that movements of the carriage
ahead means toward the left of Figs. 1 and 2:
The blank being turned up to the proper di-

-ameter and centered, the carriage 18 brought

back to its extreme travel for the beginning
of the cut. This is the position shown in
Fig. 3. The arm 77 is at the end of its travel
farthest away from the cam, and the finger o
is at its greatest distance from the turning-

block «°.

mandrel. The notch +° of flange »1is1n the po-

sition shown in Fig. 18, and the latch is not.

engaging the latch-plate notch, which is in
the position shown in Fig. 19. The machine
being started acts just like a slotting-machine
of slow movement. As soon as the advance
edge of the mandrel comes up to the tool the
longitudinal furrow @ begins to be cut. The
depth is regulated by the adjusting-screw of
the tool-holder. The straight cut continues

until the advance movement of the carriage -

has brought the turning-arm to bear on the
1rst whlrl of the cam. Thls cam In rotating
turns the arm and thence the spindle and

A bracket 2, Figs. 1, 5, and 7 bolted to | mandrel to the. front, causing the cut on the

| The tool-holder is turned to bring
the tool-face at right angles to the axis of the
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| aé,veneing mandrel to deviaté toward'the rear.
This rotation of the mandrel, and the conse-

|
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[5

ter come to beer on the arm.

quent deviation of the slot, is very slight at
irst. but rapidly increases as the parts of the
cam having a greater distance from the cen-

the curve of transition of the groove from the
stralght to the spiral can be modl ed by alter-
Ing the curve of the cam. ~ Duringthe advance
of the carriage the carrier-block has advanced
along the main

slot in the turning-block. The length of the

part 1S SO pr oportmned that the en@eﬂ’ement
will take place when the cam 1s about te re-

lease the arm, the transition curve or junc-
tion - piece hzwmg been completed. Imme-

~ diately after engagement of the turning-finger

20

the mandrel 1s turned while still advancing
and the tool cuts a helix the pitch of which

~depends on the ratio between the speed of
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" this timé pointing almost straight to the rear

60

Just as in all serew-cutting lathes.
~ finger engages the turning-block the turning- .

25

cutting o
operations the mechanism controlling the tool-

ent angles of the groove.
run the face was set square to the axis, and
“as there was no tendency to twist 1t no appli-

the advance and the speed of the turning,
As the

arm clears the cam and passes on by it.
When the desired length of spiralis reached,
the machineis stopped, the tool is lifted clear,
the movement reversed, and the carriage run
to its first position.
have a precisely similar groove cut on 1ts op-
posite side, the straight part being one hun-
dred and eighty degrees from the straight
part just made. The work is run through,

and the grooves of the mandrel are com-
pleted. In the example shown the end of
the cut is determined by cutting a shortlength
of the stock. Thisis done so ‘that at the end

of the groove the cutting-tool will work itself

clear, puehmcf the metel into the blank space,

thus evmdmo' the bur, which would be caused
by cu ttmo‘ on the full-bored evlmder and then
T with a par tmﬂ-tqol During these

holder has been emploved in regulating the
position of the cutting-face to suit the differ-
During the straight

ance was used to keep the tool-holder in po-
sition. By the time the straight part was fin-

ished the trigger-arm had presented the tooth

»® abreast of the notch #°, and as the mandrel
began to turn to make the curve of transition
the flange » had become engaged and the tool-
face beﬂ an to be turned towerd therear. This

turning movement increased as the groove ap-

pr oaehed the spiral part, asthe notch 7* was by

and the trigger-arm was pullmcf' the plate
around at almost a directly-applied pull. As
soon as the notch had been pulled around past
theline at right angles to the mandrel-axis the
still-advancing trigger-arm began to disengage

It i1s clear that

shaft so that the turning-
finger is now on the point of engaging the
s* comes under the latch -nose.

The work is now set to

775,618

therefrom. At the moment of disengage-
ment the curve of transition was completed
and the spindle had commenced to cause the
regular $piral to be cut. ¥rom this point on
the angle of the curve to the mandrel-axis
would remain the same, so that there was no
need of further turning the tool, but there
was need of keeping it from turning..

with reference to the notch »°, circumferen-
tially considered, that at the moment of dis-
engagementof the trigeer-arm nose the notch
? The latch
springs in and locks the tool-holder during
the remainder of the cut. Upon reversing
the motion of the carriage the trigger-arm

nose would reéngage, the latch would become
disengaged, the parts would automatically be

returned to their original position. were this
desired, or, as was assumed 1n the analysis
of the spindle movements, the tool may be
lifted clear and the tool-holder twisted into
position by hand by first throwing back the
latch. With light wire the operation of groov-

ing can be performed in one cut; but as many

cuts can be taken as may be desired.

It will be clear from the above that the
phases of the operation are primarily condi-
tioned by the distance of the turning-arm
from the cam, which determines the length
of the str awht run, and by the distance the
turning-finger o must travel along the main
shaft before engaging the turmnﬂ‘-bloek as
the latter determmes the commencement of
the spiral cut. Hence by securing the turn-
ing-arm adjustably to the live spindle, as by
means of a set-screw, and by altering the

length of the finger o, the machine may be -

The lo-

adjusted for various kinds of work.

cation of the notches in the two plates, while

of great importance, issecondary to the above-
mentioned elements, as after the phases of
mandrel motion. are determined the notches
may be located to suit these phases, and these
positions may be altered at will by mounting
the shoulder-piece s on the tool-holder 1n such
a manner that it may be twisted and again
secured. as therelative positions of the notches
must depend on the length of the transition
curve. IKinally, an alteration in length of the
trigger-arm, such as by bolting on one of dif-
ferent size, would secure proper adjustment
for a variation in length of the straight cut.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Petent 18—

The combination, 1n a lethe of the nature
set t'orth, of a cutting-tool, means for feeding
the mandrel forward withoutrevolution while
the tool cuts the straight reach, means for
rotating the mandrel gradually while the tool
cuts the transition reach, means for rotating
said mandrel ata regular speed while the tool

There-
fore the notch §°in the latch-plates is so located
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cuts the helix, and means for holding the face

of the cuttmcr'—tool square to the trend of the
groove .durmo" said transition reach, substan-
tially as deseribed. |

2. The combination, in a lathe of the nature | !
“at the moment the turning-arm rides off the

cam, and connecting the live spindle with a

set, torth, of a cuttmcr—tool means for feeding

‘the mandrel iorward Wlthout revolution whlle

the tool cuts the straight reach, means for
rotating the mandrel O'radually while the tool
cuts the transition reach, means for rotating
said mandrel at a I‘BU‘U_I&I speed while the t001
cuts the helix, means tor holding the face of the
cutting-tool square to the trend of the groove
durmcf such transition reach, and means for
lockmw it in position while it cuts the helical
reach, “substantial y as described.

3. The combination, 1n a lathe of the nature |

described, of a tr a,velmcr carriage carrying the
head and tail stock, mechanism for feeding
it, an initially - undriven spindle mounted in
the head -stock and extending therebeyond
parallel with a driven cam-shatt in fixed bear-
ings, a snail-cam on the cam-shaft, a turning-
arm on the live spindle brought into engage-
ment with the lesser whir!l of said cam at the
termination of a certain period of advancing
movement of the carriage to turn the spindle
with a gradually-increasing speed, and a cut-
ter arranged to cut a groove in the work,
whereby a straight groove is first cut longi-
tudinally of the mandrel and then as the turn-
ing-arm engages the cam, gradually-increas-
ing curved groove merging into a helix 1s cut
as a direct continuation of the straight groove,
Substantlallv as described.

The combination, in a lathe of the nature
descrlbed of a tmvelmw carriage carrying the
head and tail Stoclzs,_'mechanism for feeding

it, an initially-undriven live spindle mounted .

in the head - stock, a cutter which cuts a
straight groove in the work during the initial
forward non-rotative movement of the live
spindle with the carriage, means for im-
parting a gradually-increasing rotative move-
ment to the spindle at the termination of the
straicht reach to cause the tool to cut a tran-
sitien reach, a continuously-driven shaft and
clutching mechanism between the live spindle
and said driven shaftarranged to be automat-
ically clutched when the transition reach-is
finished whereby the work is rotated continu-
ously and the cutting-tool continues the transi-
tion grooveinto a,lw'ular helix, substantially

as descrlbed |
5. The combination. in a lathe of the nature

described, of atraveling carriagecarrying the

head and tail stock, mechanism for feeding
it, an initially-undriven live spindle mounted
in the head-stock and extending therebeyond
parallel with a driven cam - shaft in fixed
bearings, a snail-cam on the cam-shaft, a turn-

ing-arm on the live spindle brought into en-

gagement with the lesser whirl of the cam at

5B

the termination of a certain period of ad-

vancing movement of the carriage, to turn

the spindle with a gradually-increasing speed,

a cutter arranged to cut a groovein the work,

and clutching mechanism brought into action
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constantly-driven shaft, whereby the cutting- -

tool is caused to cut a continuous groove hav-
ing an initial straight reach, a spiral transi-
tion reach and a helical reach into which the
latter merges, substantially as described.

75

6. In a machine for cutting in mandrel

orooves having a straight reach, a transition
reach, and a helical reach, a fixed standard
which supports a partly-rotatable tool-holder,
a grooving-tool held by the latter, a carriage
having a head-stock and a tail-stock mounted
thereon, means for feeding the carriage to
produce longitudinal movement of the work,

and a tool-turning device connected to the

carriage for momentarily engaging the tool-
holder and turning it for changing the angle
of the tool, substa,ntlally S and tor the pur-

poqe descrlbed
In amachine of the kind described, a fixed

standard which supports a partly- rotatable

tool-holder, a grooving-tool held by the latter

a carriage having a head-stock and a tall-stock
mounted thereon, means for feeding the car-
riage to produce longitudinal movement of
the work, and a tool-turning device connected
to the carriage for momentarily engaging the
tool-holder and turning ‘it and means for ar-
resting the movement of the tool-holder at
the moment said tool-turning device is disen-

| gaged from the toolsholder, substantially as,

and for the purpose described.
8. Inamachine of the kind described, a fixed

8o

go
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standard: a partly-rotatable tool-holder stem

supported thereby, one end of said stem form-
ing a tool-holder; the latter bemﬁ' provided
with a flange havmcr a recess 7 therem a
latch-plate “xed upon the tool-holder stem, a
tooth which is adapted to engage said recess
in the tool-holder flange, means for actuating
said tooth, and a latch which engages said
Jatch-plate and arrests the movement thereot
at the moment said tooth passes out of en-
cacement with said recess; substantially as
described.

- 9. The combination, in a lathe of the nature
descrlbed of a tmvehncr carriage, head and
tail cstocks a tool-holder “and cuttmtr—tool car-

105
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ried thereby, and initially non-rotatmﬁ‘ live

spindle mounted in the head-stock, means for
or adual]y tarning it at the conclusmn of the
non-rotating perlod with an inereasing speed,
a power- _shaft mounted in fixed bearmﬂ‘s on

the bed-plate of the machine, a loose gear on
the main shaft sliding thereon with the motion

of the carriage, an elongated driving-finger

projecting from the hub of said gear, a gear-
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train leading from said gear to thelivespindle, | = Intestimony whereot L have hereunto signed
and a turning-block keyed to the main shaft | my name in the presence of two subscribing
and having a longitudinal groove for recelv-.| witnesses.

ing the drwmo*-hncrer SO Tocated that said | . MICHAEL STADLER.
5 ﬁncrer 1S caused to enter concurrently with Witnesses: =~ - | |
the termination of said non-rotating permd JouN W. HiLr,

substantially as described. | A Crarres I. CoBs.
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