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To all whom z,t nma J coneerm

Be it known that I, JOSEPH NATHANIEL_
[TALIFAX, of Chicago, in the county of Cook
and State of Illmms lmve invented certain
new and useful Imptovements in Nurling-
Machines; and I do hereby declare that the
and exact deserip-
tion thereof Ieference bemﬂ' had to the ac-
- companyinw drawings, and to the lefters of

following 1s a full, clear,

reference marked thereon, Whlch form a part

~ of this specification.
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This invention relates to an Impmved ap--

paratus for roughening or nurling the eylin-

“dric inner bmfa.ee% of tubnlaI bodles, and is
designed more especially for operating upon a:|
tubul&r body into which is to be inserted an
‘internal tubular part which is to be thereafter
expanded or distended into close contact with
the inner knurled surface of the external
Dbody, so as to form interlocking recesses and

'pIOJeemons between smd inner a,nd outer

| Same -
The appamtus herem 111ustrcmted 18 desl ﬂ'ned- |

to knurl or roughen the interior surfa,ces of
the thimbles or sockets of junction pieces or

~ fittings of angularly-connected frames, such

30

| forth in my priorapplication for United States
filed by

35
40
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as bmy(,le frames, into which the ends of the

tubular parts of the frame fit and by means

gether in angular relation in the manner set

Letters Patent, Serial No. 656,875,
me October 30, 1897; butsuch apparatus may
be employed wherey er 1t 18 desired to Droduce

arigid joint between two tubular parts., Said

apparatus, as illustrated, is designed to effect

one stage of. the process "of. assembling bicy-
cle-frames in the manner set forth, the sub-
sequent stages being effected by sultable ex--
panding means by which the ends of the tu-
bular members of the frame which fit into

thesockets of the junction-pieces are distend-
ed into interlocking relation with said sock-

ets—such, for mstanee asshown in my prior
appheatmns for United States Letters Patent,

Serial Nos. 663,510 a,nd 663,517, filed by me

' Decembel 27, 1897.

50

An appmatus em bodb ing my Iuventmn em-
braces as its main or prmmpal features a die
- made of such form as to closely conform to

a
|-

n dh

{ by the clamping means will support said tu-
bular part against lateral flexure under the 75

inafter set forth, and more particularly pomt-

ed out'in the appended claims.
of which said frame members are joined to- |

i I‘Ig 3

FeT ]

.’ the exteum surface of zmd to embmce the
tubular part to be acted upon, a nmlInﬂ*-f o

tool adapted to enter said tubular part a,nd

provided on its exterior surface with suit- 55
‘ably-arranged projectionsand interveningre-

cesses, sald tool being adapted to engage Wlth

an outward pressure the opposite SldeS of the

inner surface of said tubular body, so that

‘when either the tool or body is rotated with 6o

respect to the other part the projections of
said tool will form upon the inner surface of

the tubular body reversely-arranged projec-

tions and recesses and clamping means for

Iholdinw”liﬂ'idly'and in prop’eI relation said 65

Said die will

be preferably made separable and in parts or

halves, which are provided in their proximate

faces with depressions of such form that when .
said parts are brought together with said de- 70
‘pressions opposite each other they form re-
cesses or sockets of such shape as to closely

embrace the tubular part and when engaged |

outward pressure of the tool When the latter

; I8 foreced into the same.

The Inventmn consists in the mattels hel e-

30 |

In the drawings I haveshown a com*ement |
form of apparatus for nurling the sockets or
thimbles of junection pieces or fittings for bi-
cycle'and other frames, said apparatus em-

bracing as a means for actuating the nurl- 8s

ing- tool and supporting the die a drill-press.
of mdmar-y form. I have also in said draw-
ings illustrated the various forms of dies re-
qulred for use in nurling the different thim-

bles for said Junctwn_ plecesor fittings which go

are employed in bicycle-frames of OIdma,ry
eonstrucblon it bemn' understood that each

| fitting requires a sepa,rate die f01 each socl::et

or thimble to be knurled. -- -
In said drawings, Figure 1 Illustra,tes in 95

side elevation'a dIIll-press of ordma,ry con-

struction provided with my invention. Fig.

'2isa perspective viewof the elampmcr means
for holding the dies in position.

Fig. 3is a
plan view of the same on a I-educed scale.
Fig. 4 1s a. ¢ross-section- talcen on line 4 4 of
Fi 10' Sisa lonmt,udmal Sectlon taken

PR ]




" on line 5 5 of Fig. 3.

- tion of one form of nmlmﬂ'-tool

IFig. 6 1s a side eleva-
Fig. 7is
a bottom plan view thereof. Fig. 8isa detail
section taken on line 8 8 of Fig. 7.

a detail section taken on line 9 9 of Fig. 7.

- Fig. 10 1s a side elevation of another form of
~~nurling-tool.
“thereof.

line 12 12 of Fig. 11.

Fig. 11 is a bottom plan view

and 15 1llustrate different views of the dies

for use in nurling the upper and lower fit-

tings of the front fork head members. Figs.
16 and 17 illustrate different views of the dles
for nurling the seat-post fitting. Figs. 18,
19, and 20 illustrate different views of the

| dles for use in nurling the different t,hlm-

20

.:"..‘

bles or sockets of the emnk-hanger Fig.
illustrates the various fittings which are to
be treated by the machine herein illustrated.

“As shown in said drawings, A designates a
drill-press of ordinary form provided with

. a vertically-arranged driving-spindle A’, a

25
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~ pivot-pind!,andisprovided atitsopposite end | shoulders or heads ', between which and the

counter-shaft A* and a work- suppmtmn‘tab]e
or bed-plate AS.
be driven from any suitable source of power
to give rotary motion to the spindle A’ and

said spindleisprovided with asleeve A4, which

has sliding, but non-rotative, enwafrelnent
therewith, which is provided with means by
which it may be raised and lowered and is
also provided in its lower end with a tool-
holding chuck A-°.

Now referring to the parts constituting my
invention, B deswnates as a whole a Illlllll]ﬂ""
tool which is secured in the chuclk A, C a
die which is adapted to embrace the ﬁl;tmn' to
be knurled and which is made of two parts or
halves in order to receive the fitting, and D
18 a clamping device by which the two parts
of the die are clamped together and the fit-
ting held in position to be acted upon by the
nurling-tool. The clamping device is mount-
ed upon a supporting-block E°, which is se-
cured rigidly in any suitable manner upon
the work-supperting table or bed-plate A® of
the press. BSaid clamping devices consist of
a stationary jaw D" and a movable or swing-
ing jaw D? which is pivoted at one end to the

stationary jaw, so as to swing in a horizontal

plane. Said clamping-jaws are secured to
the supporting-block R by means of bolts or
studsd d’, which have screw-threaded engage-
ment with the block, the bolt d' passing
through the hinged portmn of the jaws and
formmﬂ' the pwot—pm therefor and the bolt
d bemn' engaged with a bolt-aperture formed
par tlyln thestationaryand partly in the mov-
able jaw at the opposite ends thereof. Said
movable jaw is convemently provided with a

‘handle d% by which it may be swung toward

and away from the stationary jaw. The mMov-

‘able jaw is locked in its closed p051t1011 by

means of a locking-bar D3, which is pivotally
secured at one end to one of the jaws—the
stationary jaw in this instance—by means of a

Kig. 918

Fig. 12 is a detail section taken on
FFig. 13 is a cross-sec-
tion taken on llue 13 13 of Fig. 10. Figs. 14

Said shaft A°is adapted to

625,726

with a nut D%, placed on the screw-threaded
end of said. locking-bar and adapted to be
tightened against the outer side of the mov-
able Jaw when the latter is in its closed posi-
tion, said nut D* being conveniently provided

70-.

Wlth a handle D¢, by which it may be turned
and the locking device may be mampulated
~Preferably the adJacent ends of the jaws will

be provided with recesses d’ adapted to re-
ceive the bar D? when in its loekmg position.

75

Said jaws are provided in their proximate -

faces intermediate their ends with oppositely-
arranged recesses or depressions D°, which
form when said jaws are closed a socket to

receive the die C, said socket being herein

‘shown as of rectangular shape and bemn' of

proper size to receive said die with aclose fit,
so that it will be held immovable between
sald. jaws. _
used 1n the apparatus described will be of the
same exterior conformation and size, so as to
fit the said socket.
are made of two parts or halve% and as a
preferable construction means are provided

~All of the dies which are to be

Said dies, as before stated,.

8o

9C

for retaining each half thereof in fixed rela-

tion with the jaw with which it is engaged,

so that when the movable jaw isswung away
from the stationary jaw the parts of the die
will be separated, so as to release the fitting

95

previously held thereby without detaehmﬂ* -

thesame from the jaws. Thisis accomphshed

in the present instance by means of tap-bolts

d’, which are inserted through the opposite
sufles of the jaws and engage at their inner

ends screw-threaded apertures 1n the die.

With this construction, it will be necessary

| to set the die but once in the clamping-jaws

while operating upon fittings of a certain de-

sign, the parts or handles bhereof being sep-

100

105

arated to release the fittings when the mov-

able jaw is swung away from the stationary
jaw and being brought together to clamp a
new fitting therein when said jaw is swung
back into its closed position.

The tool by which the inner surface of the
fitting is knurled or roughened consists of a
shank having a tapered portion B’ and a cy-

lindric portlon B* and having in its upper

end a flattened portion B2, which fits into an
angular socket in the chuck AS,
tive portion of the tool, orthat which engages
the inner surface of the tubular fitting to
be operated upon, consists of two nurling-
wheels B* B%, made inthe form of short sleeves
or c¢ylinders rotatwely mounted in any suit-
able manner upon the end of the shank,
with their axes of rotation parallel with the
axis of rotation of said shaft. Said nurling-
wheels are located upon opposite sides of the
central axis of the eylindric portion B?of the
shatt, with their opposite outer sides project-
ing beyond the planes of the outer sides of

_tlle shaft, and, as herein shown, are mounted

‘to rotate upon pins b, which fit into longitu-

dinal sockets in the inner end of the shank
and are provided on their outer ends with

The opera-

I1Q

II5
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outer end of the sha,nk said wheels are lo-

cated. Said pins b are secured in place by

means of locking-pins 6%, which are inserted
into aperturesin the shank and engage trans-
verse recesses in said pins. © Said nurling-
wheels B* are herein shown as provided on

their outer surfaces with inclined or spirally-

arranged ribsand intervening grooves,which
ribs and grooves on one wheel extend in a
direction OppOSIteto those on the other wheel.

- The wheels being independently rotative

[5.

20

upon the shank :;md engaging opposite sides-

of the inner surface of the fitting, will, when
said shank is rotated with respect to the fit-

ting and moved endwise therein, turn in op-

posite directions against the opposite sides of

the inner surface of the fitting, so that the

ribs of one wheel will cut a plurality of par-

allel spiral grooves which extend in one di-

rection, while the oppositely-arranged ribs

" in the other will cut a plurality of spiral
- grooves which intersect the grooves cut by

30

the first wheel in crisseross arrangement.

Obviously the outer or nurling burfaees of
the tool may be made of other form than that
herein shown. In order that the nurling-
tool may readily.enter the tubular fitting,

- said wheels are made of outwardly-tapered
- form, so that the distance between the oppo-

site sides of the outer ends thereof will be

slightly less than the inner diameter of the
fitting to be knurled, it being the intention

that Lhe mean msbance between said oppo-

~ site sides of the wheels shall be substantially

35

40

equal to the inner diameter of said tfubular

fittings. Means are also provided for varying
the dlsmnce between the opposite sides of

said nurling-wheels, whereby the fools as a |
whole may be used on tubular fittings of dif-

ferent internal diameters. This is accom-

- plished in the present instance by dividing

RN

55
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of the two halves of the shank.

the outer end of the shank into two parts by

‘means of a slit B terminatingin a weaken-
ing-aperture B, which construction permits

the opposite halves of the shank on each side

of the slit B to be sprung away from each

other, said shank belng made of a metal
which will permit of such movement of the
two halves thereof. The means for spread-
ing the two parts of the shanks to increase
the distance between the opposite sides of

the nurling-wheels consist, as shown in Figs.
6 to 3, inelusive, of two expanding-sarews_

b? b2, which engage interiorly-serew-threaded

sockets which "interseet the slit B®° and are

formed partly in one and partly in the other
The outer
ends of said sockets are conical and are en-

caged by the conically-shaped heads b° b° of
Said serew-heads are provided
with transverse slots, by meansof which they
may be engaged by a suitable tool for mov-

sald serews.

ing the same inwardly and outwardly within
the sockets.
In Figs. 10, 11, 12, and 18 is shmvnasome—

what—modmed form of means for expanding

the ounter end of the shank. The expanding-

| ﬁttm g8 are assembled in the frame.
shown in Fig. 14 is designed to hold said up-

[ B of said fittings E' or E2.

_' serew bt in this msta,nee, mstead of being lo-
cated between the wheels B4, engages a trans-
verse aperture which ettend&, throu'r:rh the
shank from one side to the other theleof
above said wheels and intersects said slit B°.

Said aperture is made at hoth ends of con-

ical or outwardly-flaring shapeand isengaged

at one end by the conical head b° of the ex-

{ panding-bolt Zf" and at its other end by a con-
| ically-shaped nut 0%, which has serew-thread-

ed engagement Wll)h the bolt, said head and

nut bemo' made of such size as tobecontained

With

entirely wlthm sald aperture. this

construction when the bolt is turned into
the nut it will act to move both the coniecal .
head and nut inwardly, with the result of ex-
panding or spreading the opposite parts of
‘the shank away from each other.
described construction is desirable where the

The last-

LT )
arw
. ]
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tubular part of the fitting isof relatively small
diameter and where the nurling-wheels are

so close together as to leave insufficient space
between them for the expandmmbolts while

the first-described construction may be em-
ployed for fittings having tubular parts of
greater diameter. In said last- mentioned
construction the cylindric portion B* of the
shank is reduced, as shown in: Fig. 10, to a

90

95

diameter less th&n that of the comea,l upper

part thereof.
In Figs. 14 and 15 are lllugtrated ‘the dies
for holdmﬂ* the fitting or junction-piece which

joins the upper horizontal member of the
frame with the upper end of the steering-head
member and for also holding the ﬁttmf‘f or

junction-piece which joins smd steering- head

member with the lower oblique member of
Said fittings (shown in Fig. 21)
are designated as E and E' respectively, and

the frame.

consist of main cylindric portlons E? E° and
brancheylindric thimbles EfE%  Saidfiftings

100

105

are identical in tlieir construction, but are re-

versed with respect to the antrle_s which the

branch thimbles bear with respect to the main

I10

body of the fitting or that portion which en-

vages the steermﬂ' head member when said

per .and lower fittings of the steering-head

The die

115

member while the mteuor stirface of the» main '

body portions E? or E3 are being knurled.
Said dies, as before stated, are made of two
parts or halves F F and are provided on their

proximate faces with semicylindric depres-
sions f f, which when the parts of the die are

brought together form a cylindric recess or

socket adapted to receive the main body por-
tion E?or K3 of said fittings. Said proximate

faces of the parts F If of the die are also pro-

vided with other semicylindric depressmu% 1,

each of which intersects at its inner end at

an angle the depression f and opens into one

of the outer faces of the die, said depressions
7' forming when the parts of the die are

120

125

130

brought towether a cylindrie recess or socket

adapted to receive the branch portions E* or

Sz—ud die will be




- throughout their entire length.

10

20
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made of greater vertical depth than thelength
of the main body portions of the fittings to be

-received thereby, in order to afford space in-
side of said fittings to permit the tool to pass en-

tirely through the fittings, so that the interior
surface of said body portions may be knurled
Fig. 15 illus-
trates in detail a dieemployed for holdingsaid
fittings £ and E' in such manner as to present
the branch or thimble portions E*or E? to the
nurling-tool. The parts or halves F' F' of
said die are provided in their proximate faces
with obliquely --arranged semicylindric de-

‘pressions f* f* which form when the parts
are brought together a socket or recess to re-

ceive the body portions of the fittings, and
with other semicylindric depressions 73 f3 per-
pendicular to the outer face of the die, which
intersect said depressions 2 and form sockets

to receive the branch portions of thimbles E¢

or I&° of the fittings.

In Tigs. 16 and 17 are shown in detail dies
for holding the seat-post fitting G, which is
shown in Fig. 17, and consists of a main cy-
lindric tubular body portion G, a branch tu-
bular thimble G* to which the rear end of
the upper horizontal member of the frame is

~ attached, and laterally-separated rearwardly-

| 30

35

4G

45

directed lugs G3, to which are attached the
rear oblique members of the frame. Fig. 16
illustrates a die which is adapted to hold the
fitting G in position for the tool to enter the
branch portion or thimble G? thereof. The

twoparts or halves I constituting said die are
provided with obliquely-arranged semicylin-

dric depressions 2 2, which when brought to-
gether form a socket or recess to receive the

main body portion G’ of the fitting, and other

depressions &' &', which intersect the depres-
sions /i and extend to the outer face of the
die, perpendicularly thereto, and form when

the parts are brought together a socket or re-

cess to receive the branch portion G2 of the
fitting. -Said parts of the die are provided
also in their proximate faces with short an-

- gular depressions A* h* which intersect the

o

55
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depressions /i in such relation as to form when
the parts are brought together a recess or
socket to receive the lugs G® of the fitting.
Fig. 17 illustrates a die adapted to hold the
fitting G in position for the tool to enter the
main body portion thereof, the parts or halves
H' II' of said die being provided in their
proximate faces with semicylindric recesses
or depressions h® h®, perpendicular to the
outer face of the die, and intersecting semi-
cylindrie recesses 2! 2%, which when brought
together form recesses or sockets to receive
the main body portion and the branch por-
tion or thimble of the fitting, respectively,
and are provided with angular depressions
h® I, so formed with respect to the depres-
sions h® 1 as to provide when brought to-
gether a socket for the lugs G3.

In Figs. 18,19, and 20 are shown dies which

-

fitting in the several positions required to pre-

sent the several thimbles or so¢kets to the ac-
tion of the nurling-tool. The crank-hanger,
which is shown in Fig. 21 and designated by
the letter I, consists of a main body portion
I', a forwardly-extending thimble I2, to which

70

the rear end of the front oblique member of _

the frame is attached, an upwardly-directed
thimble I3 to which the lower end of the said
member is attached, and two rearwardly-di-
rected thimbles I* I, to which the forward
endsof the bottom fork members are attached.

Fig. 18 illustrates the die which is adapted to
hold the fitting in position for the tool to en-

ter the branch portion or thimble I3. The two
parts or halves J J' of said die are provided
on thelr proximate faces with relatively wide
and deep semicircular depressions j 7, which
extend to the laterally opposite faces of the

die,and with other depressionsj’ s, whichin-

tersect the depressions 7 j and extend to the
outerface of the die and perpendicular there-

to. Said depressions 5’7" are tapered toform

when the parts of the die are brought to-
gether a tapered socket to receive the exte-
riorly-tapered thimble I'.
die is provided with two tapered sockets 7?72,
adapted to receive the thimbles I* I* of the
fitting, and the part J' thereof is provided with
an oppositely-extending tapered socket 45,
adapted to receive the thimble I? of said fit-
ting. Fig.19illustrates a die adapted to hold
the fitting I, so that the tool may enter the
thimble I* thereof. Said die consists of two
parts or halves J* J° which are provided in
their proximate faces with opposite semi-
cylindric depressions 5 4%, which extend from
one side face to the other of said die and are
adapted toreceive when the parts are brought
together the main body of the fitting, and is
provided also with other semicircular depres-
sions 7° °, which intersect said depressions j*
7* and are adapted to receive when the parts
are brought together the thimble I?of the fit-
ting and to hold it in proper relation to the
nurling-tool. The part J® of the chuck is
provided with tapered sockets or recesses
and’y?, adapted to receive the seat-post thim-
ble I°and the rear-fork thimbles I*I4, respec-
tively. Fig. 20 illustrates the die adapted to
hold the fitting so as to present the rearwardly-
directed thimbles I* I* of the fitting to the
nurling-tool. Said die consists of two parts
or halves J* J°, which are provided in their
proximate faces with oppositely - arranged
semicylindric depressions 52 /8 which extend
from one side face to the other of the die and
adapted to receive when the parts are brought

-together the main body portion I8 of the fit-

ting.
proximate faces with other oppositely-ar-
ranged parallel depressions 7° 7% which inter-
sect sald depressions 7% 7® and are adapted to
receive when the parts are brought together
the thimbles I* I* of the fitting. The part or

are employed for holding the crank-hanger | half J®° of the die is provided also with ta-

The part J of the

Sald parts are also provided in their

75
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pered sockets J 10 Ji whleh are adapted to re- |

ceive the thimble or branch portions I? I3 of
the fitting when engaged by said chuek

T claim a8 my 1nvent10n—-—- .

1. An apparatus for nurling the interior
-surface of tubular bodies comprising a sepa-
rable die which is adapted to closely embrace
the body, a nurling-tool adapted to be in-
serted into the tubularinteriorof the body to
engagetheinteriorsurfacethereof, and means
for. cla,mpmﬂ' said partsof the die to*rrethel and

oppositely-arranged recesses adapted to re-
celve sald die, and means for locking saad
jaws together.

- 2. In an apparatus for nurling the interior
surface -of tubular bodies, the combmatmn

with a rotative and endwise-movable nurl-

ing-tool, a separable die adapted to receive
and closely embracesaid tubular body, clamp-
ing-jaws for clasping said parts of the die to-

gether and for holding the same in proper re-

lation to the nurling-tool, and screw-thread-
- ed bolts passing through said jaws and each
engaging at its inner end the adjacent part of
the dle for detachably connecting the same
with the jaws.

3. In an apparatus for nur 11110' the interior
suriaice of tubular bodies, the “combination
with a die adapted _toreceive and closely
embrace said tubular body, a nurling-tool
~adapted to enter the interior of said body
comprising a rotative shank, laterally-sepa-
rated nurling-wheels rotatively mounted on

the advance end of said shank and provided

~on their outer surfaces with oppositely-dis-
posed spiral groovesand ribs, sald wheels be-
ing conical and smaller at their outer than at
| thelr inner ends.

4. Inan apparatus for nurhnﬂ* the mtermr
surface of tubular bodies, the combmamon
- with a die adapted to receive and closely

45 embrace said tubular body, a nurling-tool |

ary, A, D 1898.

adapted to enter the interior of said body,

-comprising a rotative shank, laterally-sepa-
‘rated nurling-wheels rotatwely mounted on

the advance end of said shank with their axes
of rotation parallel with the axis of the shaft, so
and provided on their outer surfaces with op-—'
positely-arranged spiral ribs and intervening

grooves, said Wheels being conical and smaller
at their outer:than at their inner ends and

means for varying the distance between smd 55 .

1 cutting-tools.

forholding the samein proper posﬂslon with re- |

spect to the nurling-tool, comprising clamp-
ing-jaws provided onthe promma,te faces with -

. In an appafatus for nurhnﬂ‘ the interior
surface of tubular bodies, the combmatwn

with a die adapted to receive and closely em- .

brace said tubular body, of a nurling - tool 6o
&da,pted to-enter the interior of the body,
comprising a rotative shank, laterally-sepa-
rated nurling-wheels rot&twely mounted on
the advance end of said shank, said shank be-
ing provided between said Wheels with a lon- 65
mtudmal slit, and means engaging said slit
to vary the dlstance between said wheels

6. In an apparatus for nurling the interior
surface of tubular bodies, the comhmamon-

with a die adapted to réceive and closely em- 5o

brace said tubular body, of a nurling-tool
adapted to enter the interior of the body,

comprising a rotative shank, laterally-sepa-

rated nurling - wheels 10tat_1vely seciured to
the advance end-of said shank, said shank be- 75
ing provided between said tools with a longi-
tudmal slit, and means engaging said sl1t to
separate S&ld tools, comprising an expanding-
screw having a conical head adapted. to en-
gage ta,peled surfaces at either s1de of said 8o
slit in the shaft. = :

In testimony that I elaim the foreﬂ'omg as
my invention I affix my signature, in pres-
ence of two witnesses, this 25th day of I‘eb1 u-

JOSEPH N ATHANIEL HALIPAX.

Witnesses: -
C. CLARENCE PQOLE,!' |
TAYLOR K. BROWNE.
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