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To all whom & mal concern:

Be it known that I, GEORGE AMBORN, Jr.,
of Lincoln, in the eounty of Providence and
State of Rhode Island, have invented certaln

= new and useful Improvements in Wax-Thread

Sewing-Machines;and I do hereby declare that

the following specification,taken in connection

with the drawings furnished and forming a part

of the same, is a clear, true, and complete de-

to seription of the several featnres of my inven-
tion. |

All of mysaid improvements have been de-

vised with special reference to their nuse in or

upon what are known as the ‘‘lock - stiteh

15 Campbell machines’” with a view to enabling |

them to better perform certain special duty,
but other forms of straight-hook-needle ma-
chines are receptive of said improvements.
The special duty thus referred to is thestitch-

20 ing of ‘‘uppers’’ to soles in the manufacture
of boots or shoes, whick Is anoperation here-
tofore franght with more or less difficulty or
objection, because straight needles and the
straight awls used therewith must occupy such

2¢ positions, practically rectangular to the top
surface of the edge of a sole or of a welt, that
the adjacent portions of a shoe-upper are lia-
ble to serions defacement through possible con-
tact therewith of an awl or a ncedle, or both,

30 as well as with thread-delivery arms, hereto-
fore in their movements projected between the
path of the needle and the adjacent portion of
the upper. The protection of the upper from

an awl or a needle is fairly well secured by
35 means of certain forms of presser-foot shanks,
but these latter have been slofted to afford
space into which the outer end of the thread-
arm moves when delivering thread to the nee-
dle-hook, thus exposing the upper to more or

10 less pounding contact with said arm during
the stitching of a shoe. Various forms of ro-
tative thread-arms have heretofore been used
with hook-needles, but these arms of necessity
at times occupy space between the needle and
presser-foot, or between said needle and the
~upper of a shoe while being stitched; but the
necessity of having the path of the necdle
closely adjacent to the coincident surface of
the npper in the performance of this special

5O

porbion of a presser-foot shank between the
upper and the needle when prior vibrafing
thread-arms are used, or to project any portion

of a rotary thread-arm betweea the needle and
the shoe-upper. 1 have now, as I believe, for 553
the first time combined with a hook-needlie a
thread-arm above the work-plate which in
supplying thread to the hook does not mate-
rially projeet or pass beyond or to the front
side of the vertical plane or path of the nee- 6o
dle toward a shoe-upper as the shoe is being
moved along the work-plate during the oper-
ation of stitching, thus not only avoiding con-
tact of the arm with the upper, but also, if de-
sired, enabling a thin unslotted presser-foot 65
shank to be interposed between the needle and
the shoe-upper, and thereby afford absolute
protection to the upper. _-

In a lock-stitch machine having a straight
awl and hook-needle itisobviousthata thread- 70
arm could not bethus operated and restrieted
as to its movement toward the front side of
the needle-path or the upper of a shoe if the
hook-needle did not execnte certain co-opera-
tive movements—as, for instanee, with the
nsual mere vertical reciproecating movement
thehook-needle of the Campbell machine could
not be fed by such a thread-arm as 1 employ,
and hence I have now go organized the needle
and its bar that the needle 18 not ouly longi-
tndinally reciprocated, but also axially or ro-
tatively reciprocated, for furning 1its hook
toward said arm and enabling 16 to receive the
thread, and then while moving downward with
the thread it turns backward, so as to prop-
erly present the thread-loop for the entrance
and passage of the shuttle. T'hiscomplexion-
oitudinal and axial reciprocation of a hook-
needle is quite old and is found 1n several
forms of the earliest wax-thread machines
known in the art; but so far as I know no
needle has heretofore been thus operated for
attaining the ends now accomplished by me,
nor used in combination with a thread-arm
which vibrates only toward and from the path
of the needle and whollyat the rearside therof,
and opposite to thal side at which a shoe up-
per eould be presented,and which did nob and

80

olod
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could not pass or project materially beyond

duty renders it impracticable to interpose any | said path to the frontside of the needletoward 100




- the path of vertical coincident portions of ma- | scale.

IO
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25

arm is quite 1mperative,

terial moving on the work plate during the
operation of stitehing. Nor do I know of any

prior machine in which the needle was thus
operated, wherein the thread delivering and
controlling devices were located above the
“work-plate at the rear of the path of the nee-

dle, so as to enable a shoe tobe placed in front
of the needle for stitching the upper to the
sole, it being obvious that such daty could not

“be practically performed by passing along the

rear of the needle and beneath the usual over-
hanging arm of a machine. This protection
of a shoe upper {rom defacement is of special

value whether the stitching of an upper to a |

sole be performed without a last inside of the
shoe or with one; but if a last be thus used
this protection of the upper from the thread-

inasmuch as the
leather, when backed by an unyielding last,1f

struck or pounded by the end of the bhread -

arm, is badly dented and liable to be so de-
ffwed as to seriously impair the mercantile
value of the goods, and especially if these be
of the fancy or high-grade varieties.

It may be proper to here state that the ear-
liest stitehing of uppersto soles with straight-

- needle machines of the lock-stitch type is of

20

~comparatively recent date, and it is still more
recent that this duty was first executed while

the shoes are held to form on the lastson which

- they are made.

35
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. to the hook of a needle.

50

Having thus indicated the general status of
my said improvements in thisart, I will, after
describing in detall the mechanism 1llastrated

in the drawings, specily the features of con-

struction and combination deemed novelin the

several clauses of claim hercunto annexed.

Referring to the three sheets of drawings,

Figure 1 illustrates in side elevation a Camp-

bell machine embodying my said improve-
ments.
tached bracket on which the thread-deliver-
ing arm 18 vibrated to and fro, together with
said arm, as in position for delivering thread
Fig. 31sa plan view
of said bracket and discloses the guiding-slot
therein, from which the thread delivering arm

is suspended and in which 1t is guided and

moved. Fig. 4 is a top view of the thread-de-
livering arm, a hook-needle, and a thread-con-
trolling arm, all as when thread is being de-
livered to the hook of a needle. Fig. 5 illus-
trates the two arms in position after the nee-
dle has carried down the thread and justafter
the controlling-arm has released the thread.
IMig. 6 illustrates said arms in position just be-
fore the rise of the needle, the delivering-arm
being in its most rearward position. Fig. 7

jllustrates said arms as when the needle is as-

- cending, the thread-controlling arm having

been swung around for picking up the stand-
ing thread and the delivering-arm being just
ready to advance toward the needle and re-
suming the position indicated in Fig. 4. Iig.
§ in top, front, and two side views illustrates

the thread - delwermﬁ* arm on an enlarged | were used with soft wax only, and under such. -

~the thread-controlling arm.

head.

Fig. 2 illustrates in side view a de-

388,752

Fig. 9 in top and side view illustrates

in side view a shuttle-rail and 1its plate de-
tached from beneath the arched work-plate,
Fig. 1, and disclosing the guide-bearing for

the needle-bar, ifs cross-head, and the link by

which it is coupled to its operating-lever.
Fig. 11 is a side view of the needle, needle-
bar, and cross-head. Figs.12and 131llustr'1te

Iig. 101llustrates

70

7o

sections of the parts shown in Ifig. 10, respect-

ively, on linesxandy. Fig. 14 isa side view of
a needle-bar of a different form and 1ts eross-

plate and such a bar as is shown in Fig. 14,

with its bearings, on a line eorreSpondmn* to-

line z of Fig. 10. |
The m“tchme shown in Ifig. 1 1llustrates,
aside from my improvements, what i1s well

known as a ““Campbell wax-thread’’ machine

Fig. 15 1s a sectional view of a rail- 8o

of the ‘‘arch’’ pattern, in that its work-plate

A 18 *‘arched’”’ crosswise of the machine, and
its shuttle i1s curved and traverses an arched
rail or raceway beneath said. plate. In de-
scribing my invention I shall deem it only nec-

9O

essary to particnlarly refer to and describe

certain portions of said machine, and for a

better understanding of the remainder thereof

reference can be had, if need be, to United

States Letters Patent to Duncan H. Oampbel]
No. 253,156, dated January 31, 1882.

The awl bar B, its straight awl a, and their
operating mech anism are all as describedinthe

said Letters Patent, the feeding of the leather
or other fabric bemgj performed by the awlin

the nsual manner.
The straight hook- needle b is as heretofore,
but its needle bar, ¢, Fig. 10, is constructed

and operated quite_ unlike the needle-bar of
The needle-bar formerly had

sald machine.

tCO

105

only a right line reciproeation, but now it has .

in addition thereto an axial or rotative recip-

rocationof ninety degrees,sothat theneedle,in-
stead of receiving thread intothe throator hook
of the needle when said hook stands crosswise

to the work-plate and to the underlying shut-

tle - rail, now receives 1ts thread while the
hook stands parallel with the feed-line, or
lengthwise of the work-plate, and it turns a
quarter of a circle as it descends, so as to then

stand crosswise of the shuttle-rail for properly .

presenting the loop of thread carried down
for the entrance and passage of the shuttle.
As hereinbefore indicated, 1t 1s not new in
wax-thread machines to impart to a bhook
needle-bar this complex rotary and longitudi-
nal reciprocation, and it is to be understood

110
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120

that the mechanism heretofore employed to

this end may be employed in this machine
without departure from certain portionsof my
present invention, although certain other por-
tions thereof pertain to features of construction
which I have devised 1n .this particular con-
nection.. The said early types of wax-thread
machines containing hook needle-bars which
were operated with the said complex reecipro-

125
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‘cation were intended for service with and
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conditions as {o the relative sizes of needle,
awl, and thread as to enable said machines
to operate fairly well in sueh light lines of
leather stitehing as were then performed.
The present conditions are widely different
in that hard wax 1s now used, and the awls,
needles, and- thread employed therewith are
so proportioned in size that the thread is

‘packed solidly in the leather, and the latter

is stitched regardless of its bulk or character
as to density or hardness, and for successfully
working under these conditions the complex
moving needle-bar must be operated ina man-
ner and by means quite unlike what might
have served fairly well under said old condi-
tions. These pwsent conditions involve spe-
cial accuracy in movement and in the rests or
dwells of the necedle and bar, and greater
strains are borne thereby while making the
complex movements, and hence 1 have formed
on the needle-bar a bearing for what may be
termed a ‘‘cross-head,’”” in which the bar may
rotate, and said cross head is semi-cylindrical
and fits the same guide-bearing to which the
needle-bar is fitted and in which 16 recipro-
cates. These features of construction are fully
illustrated onSheet 3, Figs.10 to 15, inclusive.
The seemental shuttle rail-plate D 1s,1in the
main, as in prior Campbell machines, the path
of the needle-bar C being through the arched
shuttle-rail 1), and bﬂld b'u has the usual
needle clamp at -

The cross-head  is located near the lower
end of said bar, the latter being at that point
reduced In dimneter, S0 as to rotatively oceupy

its bearing within the eross-head, the latter
being cylindrical for more than one hundred

and eighty degrees, and to that extent of the
same external diameter as the needle-bar, so
that both fit and smoothlyslide 1n the vertical
vnide-bearing e in the rail-plate, said bearing
being slotted at ¢ for a portion of its length
for receiving the protruding portion of bhe
cross-head, which 1s squared up at its sides, so
as to aceumte]y fit said slot. The link ¢* 18
coupled to the usual needle- driving lever.
(Not shown.) DBelow saild cross-head there is
a rotative sleeve, ¢, and nuts ¢* ¢’ are tapped
on the threaded lower end of the bar, each nut
having one set of squared-up wrench-faces,
but they are otherwise eylindrical, and hence
they afford a guide - bearing surface for the
lower end of the needle-bar pelow the cross-
head.,

The nuts and sleeve ¢ provide against any
lost motion of the necdle-bar longitudinally,
and the sleeve being rotative the bar is semi-

rotated within the cross-head with but little

friction, and the bar, the needle - clamp, and
the nuts at its lower end, with the semi-eylin-
drical portion of the omss head, being within
and closely fitting the guide- b aring e, 16 18

obvious that the Teedle-bar can be {}pemted-

under the heaviest piercing strains ever in-
volved without any liability of springing, and
that during 1ts longitudinal movements 16 1s
free to besemi-rotated. This semi-rotation of

bl

the needle-bar I have provided for in practice

by several different ways, two of which are
illustrated. In Figs. 10, 11, and 12 the baris

spirally slotted, as at f, said slot affording a V-
shaped bearing-face engaged Ly the ¥ -shaped
tip /7 of atransverse pin, f% servingasaguide,
and rendered adjustable longitudinally by
means ofa foreing-serew, /7, abuiting againstits
outerend,and itisfirml y locked agal nsbrotation
by atransverse clamp-serew, /. Thisarrange-
‘ment is very reliable, affords compensation for
wear of the contacts, and securely confines the
bar when af rest against rotation during the
heavy torsional strains incident to operating
the needle-clamp ¢ while applying and remov-
ing needles.

In Figs. 14 and 15 the needle-bar has a flat
spiral bearing-face, f°, and against this a roller,
1% serving as a guide, 1s firmly pressed, said
roller being mounted upona transverse longi-
tudinally-adjustable sliding bar, /7, oceupying
a guide-groove, the needle-clamp, eross-head,
- sleeve, and nuts being the same as on the bar
previously deseribed, and the adjusting-screw
1% performing the same funetion as the screw
J* which is used with the other form of bar,
and the clamp-serew f* here shown performs
a function similar to that of the clamp-screw
f*, in that it prevents axial movement of the
bar 7. As a rule, 1 prefer to employ the V-
shaped spiral gunide-face and the guide having
the V-shaped tip.

In the Campbell machines as heretofore
constructed two arms above the work-plate at
the rear of the needle co operate for delivering
the thread to the needie and controlling it
properly daring the downward movement of
the needle. Insaid prior patent, No. 253,156,
one -of these arms is termed a ‘ vibrating
thread-eye,”” sald eye being on an arm which
delivers thread to the hook of the needle, and
the other was termed a “*thread-arm.’”” Ialso
employ two arms; but as one of the arms de-
vised by me has not only a thread-eye, but also
a nofched finger co-operating therewith, I now
callita ‘‘thread-delivering arm’’ and the other
a “thread-controlling arm.’’ |

The thread- de]welmg arm B is, I believe,
radically new in its construction and in its
mode of operation in presenting thread to the
hook of the needle. Said arm has a thread-
eye, ¢, which may be as shown in said prior
patent, so as to be threaded only by introdue-
ing thread thereto longitudinally; but a more
convenient form 1s shown in Fig. §, wherein
the eye i1s open abt the side by way of a slot
onarded by a spring, ¢, which enables the eye
Lo be threaded fmd unthreaded by lateral
movements of the thread. Haid arm E has
also-a notched finger, N, so located with reler-
ence to the thread-eye that the end of thearm
is forked, so as to aftord an infervening space,
¢, which is oceupied by the necedle when thread
| is delivered to its hook. The noteh 27 of the
finger 2 i1s horizontal and at the end thereof, so
that thread passing downward through the
eye g, and thence horizontally, will ocenpy sald

-
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notch and lie in a direct line across the space | prehended by observing Fig. 4, wherein the

¢ in a position favorable for presentation to the
hook of the needle.

. The lower side of the notch 4" is projected.
slightly beyond the upper side, and also

slightly depressed for enabling 1t to better en-
gage with and to maintain its hold upon the
thread. Between the finger 4 and the eye ¢
this arm has also a curved web, %, which so

overlies sald finger that the thread cannot 1n

kinking fly over and on top of thefinger when

released by the thread-controlling arm I dar-

ing the descent of the needle.

For operating the thread-delivering armn K,

I employ mechanism similar to that in the
prior machines, but with certain variations,
which will be designated. Said arm is mount-
ed upon a stud or spindle, /, pendent from and
sliding in a guide-slot, 7, in a bracket, %, and

actuated by means of rods, levers, and a cam,

as in said prior patent. This slot k" is, how-
ever, really a mere guide-slot, whereas in said

patent the corresponding slot was a cam-slot,

by which the thread-eye was not only guided
to and fro, but made to partially encircle the
path of the needle, aud in the prior machines
and in said patent the cam which imparted the
movement to the thread eye caused the latter
to retire from its most forward position earlier

or quicker than the cam now used by me, be-

cause after the hook-needle now engages with
the thread and turns 1n its descent it carries
that part of the thread standing down from
the eye around to the front side of the awl-

‘hole, and if the eye should retire too soon it

would pull the thread over toward the rear

side of said hole and put a twist or cross into

the two sides of the loop or bight of thread
carried down by the needle, and cause a ten-

dency of the loop to be twisted or turned, so

as to prevent the proper entrance of the nose
of the shuttle. The thread-controlling arm F
performs generally the functions of the cor-
responding arm in the prior machines and
some additional functions. In the prior ma-
chine said controlling-arm co-operated with
the thread-eye for holding the thread in posi-
tion for presentation to the needle, and then
releasing it as the needle descended; but now
sald arm co-operates with the thread-eye in
enabling the notched finger % to properly en-
gage with the thread. The controlling-arm
vibrates beneath the delivery-arm, butinsuch

close proximity thereto that the finger/ sweeps

along and in contact with a part of the upper
surface of the controlling-arm, and 1t is there-

fore enabled to assuredly pick up and engage

with that part of the thread which passes from
beneath the eye ¢ over the controlling-arm.
This controlling-arm F ig pivoted in its bear-
ings, and 1s semi-rotated by means of a rod,
levers, and cam, as in the prior machines; but

arm I is shown in the act of delivering thread
to the needle b, and the arm F 1s shown 1In
position as when after it has drawn thread
laterally and downward through the eye g
and is holding it taut. Asthe needle descends,
the controlling arm IF'swings toward the nee-
dle, giving off thread, until said arm reaches
the position shownin Fig. 5, the delivery-arm
meantime remaining in the same position, the
thread being thus fully released from the con-

trolling-arm.. Then the controlling-arm stands .
still and the delivery - arm retires until 1t
reaches the position shown in Fig. 6, thereby
so locating the inclined standing thread below

the eye ¢ that when the controlling-arm next
swings it will engage therewith, as shown in
Fig. 7. Now, when the delivery arm next

advances,-its notched finger h will pick ap the
thread from the surface of the controlling-arm

and continue to advance into the original po-

sition, as shown in Fig. 4, the ‘hook of the
needle then being again in proper position to:

receive the thread. -
In explanation of my useof the terms ‘‘{front

side?’ and ““rear side?’ in connection with the

needle and its path, it should be uunderstood

that the front side is that side of the needle.

and of the machine which is faced by the

operator during thestitching of solestouppers, -

and that in the particular form of machine

70

75
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shown the rear side is the side toward the

frame-arm, because the line of feed is at right

‘angles to said arm; but in a machine wherein
"the line of feed is parallel wicth the frame-arm-
the operator would stand facing one side of
the frame-arm, and also facing what would
then be the front side of the needle and 1its
| path, and the rear side in that case would of
“course be the side most remote from the op-

erator, as in the machine shown.

Now, referring to Fig. 1, it will be readily

obvions that it would be impracticable and
even impossible to locate a shoe at the rear of

100

110

the needle and beneath the frame-arin while -

stiteching the upper to the sole, and that by

restricting the thread delivery and controlling

devices to positions wholly at the rear of the
needle and its path, the front side of said nee-
dle and path can be occupied by the upper
of ashoe, indicated in dotted lines, in perform-
ing the duty stated, and that the surface of
the upper can be located closely adjacent to
the front side of the needle without liability

115

120

of contact therewith, and that, if need be, the

space between the needle and the upper may |
be occupied by a very thin portion of a presser-

foot shank. It should be observed that in

would be if a shoe-sole were interposed be-
tween it and the work-plate, and 1t should
also be observed that although the gage-plate

said arm is slightly different in form and of | » and its standard »’ are not shown in said

greater dimensions and has an offset or bend
atm for affording amplespace for the delivery-
arm when at its most rearward position. The

operation of these arms will be readily com-

_ 125
Fig. 1 the presser-foot is not elevated, as 1t

130

prior patent, they constitute no portion of the
present invention and perform no duty in the

stitching of uppers to soles, and also that 1if

| they were removed theimpracticability of pass-
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ing a shoe beneath the frame-arm would be the |

same, because the shoe must be held firmly by
both hands of the operator and guided with
the greatest care whileforcea with much press-

ure against the front face of the presser-foot

and 1fs shank.
With the use of hot hard wax, needles as
usually reciprocated are frequently liable to

- become so roughened or coated as to involve

10

much power in forcing them through leather,
and I find with the present complex recipro-
cations of the needle that this diffienlty is prac-
tically obviated and the machine can be op-

erated with much greater ease and {acility |

than when the needle has no axial reciproea-

tion, and it is to be understood that if said |
axial movement be no greater than fifty de-

oreesthe thread will bedelivered to the needle-

- hook with reasonable certainty. _—

20

23

40

45

Having thus deseribed my invention, I claim
as new and desire fo secure by Letters Patent—
1. The combination, with a hook-needle, of

a forked thread-delivering arm located at

and restricted in its movements to the rear
side of said needle and its path, substantially
as described, whereby free space is afforded

at and closely adjacent to the front or oppo- |

site side of said needic and path for the pres-
ennce of materials in the process of stitching,

forobviating the liability of their defacement |

heretofore incident to the contact therewith of
a thread-delivering arm.

2. The combination, with a longitudinally
and axially reciprocated hook-needle, of a re-

, ciprocating forked thread-delivery arm and a

vibrating thread-controlling arm,substantially
as described, whereby when sald needleis ele-
vated and its hook presented at the rear side
of the needie-path thread will be delivered to

the needle-hook by said arm without mate-

rially projecting any portion of said arm Dbe-
vond the path of the needle, and the thread
properly controlled while ecarried by the de-
livery-arm to said needie, and also daring the
rotative movement of the latter in carrying
downward a loop of thread. |

——

3. The combination of a hook-needle with
a thread - delivering arm provided with a

| thread-eye, and also with a notched finger,

and having an intervening space befwen said
eye and finger for occupation by the needle
during the delivery of thread to its hook, sub-
stantially as deseribed. | |

4. The thread - delivering arm having a
thread-eye, a slotted finger, and a guard on
top of said finger and extending toward said
eye, substantially as described.

5. The eombination, with the eylindrical
needle-bar and the slotted guide-bearing, in
which said bar is longitudinally and axially
reciprocated, of a semi-cylindrical cross-head
axially coupled to said bar and fitted to said
bearings and to the slot therein, substantially

a8 deseribed.

| 6. The combination, with a longitudinally-

and axially reciprocated needle-bar having a
cross-head thercon, in which said bar can ro-
tate, of a guide-bearing to which said bar and
cross-head are mounted, and bearing-surfaces
on said bar above and below said cross-head,
substantially as deseribed. _

7. The combination of a needle-bar having
a spiral guide-face thereon, a guide engaging
with said face, a serew for forcing said guide
against said face, and a clamp-serew for eon-
fining said guide in position, substantially as
described. S

8. The combination of the needle-bar pro-
vided with a V-shaped spiral guide-groove, a
cylindriecal guide-bearing in which said bar is
reciprocated longitudinally and axially, a stud
or pin V-shaped at its end oceupying said
spiral groove, a set serew for foreing said stud
longitudinally, and a clamp-screw for confin-

GEORGE AMBORN, J=r.

Witnesses:
DANIEL MCNIVEN,

Epwp. M. NEWRY.
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ing said stud against rotation, substantially as 85
" described.
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