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UNITED STATES

PATENT OFFICE.

ORANGE M. CHAMBERLAIN,

OF BOSTON, MASSACHUSETTS, ASSIGNOR TO

JAMES E. WHITNEY, OF SAME PLACE.

SEWING AND PLAITING MACHINE.

SPECIFICATION forming part of Letters Patent No, 645,911, dated March 20, 1900.

Application filed February 11,1896, Ronewed February 28,1899, Serial No. 707,225,

To ail whom it may concern:
Be it known that I, ORANGE M. CHAMBER-
LAIN, of Boston, in the county of Saffolk and

State of Massachusetts, have invented an Im-

provement in Box- Plalb Sewing-Magchines, of
which the following is a spec1ﬁeat10n _ :

The object of my invention is to providea
sewing-machine which will intermittently
form box-plaits or form and fold a portion of

a double box-plait and then stitch such por-

tion formed in the strip of fabrie, and thus
alternately fold and siitch box-plaits in a
very rapid manner, the folding and stitching

devices acting automatically and in succes-"

sion without stopping the machine or chang-
ing the speed thereof; and it consists in the
construction, combination, and arrangement
of the several parts or devices with a com-
mon singlée-thread sewing-machine orany suit-
able sewing devices heretofore in general use,

as hereinafter more fully deserlbed and spe-

cifically set.forth in the elaims.
Inthedrawingshereto annexed, which form
a part of this speelﬁeatlon 1eferenee is made.
Figure 1 represents a front elevation show-
ing a box-plait sewing-machine constructed
according to my invention, the sewing-ma-
chine arm and needle-bar being omitted or
broken away, as not essential fo my present
invention. Fig. 2 representsahorizontal sec-
tion showing a portion of cluteh, shaft con-
nections, and speed-gears, drawn on an en-
larged scale, being a detail view. Fig. 3 rep-
resents a right-hand end elevation of the ma-
chine shown in Fig. 1 -and drawn on the same

scale and looking toward the left hand of

Tig. 1. TFig. 4 represents a vertical section
taken through Fig. 1 at the point indicated
by thedottedline4. Fig. 5represents asimi-
lar vertical section taken through the same
figure at the point indieated by the dotted
line 5, each section, as seen, looking to the
left. Fig. 6 represents asimilar vertical sec-
tion taken through the same figure at the
pointindicated by the dottedline 6. Each of
the above vertical sectional views are to the
left hand. Tigs. 4, 5, and 6 are somewhat
in detail. Some of. the parts are necessa-
rily omitted from some of the figures, so as
not to obscure or confuse the parts shown.
Fig. 7represents an elevation of the left-hand

“with the box-plait mechanism.
sents a top plan of a box-plaitsewing-machine .

(No model

end of a box-plait machine made according

tomyinvention, the stitching or sewing mech-
anism being omitted, as any single-thread
machine will serve to attach to or connéct
Fig. 8 repie-

constructed', combined, and arranged accord-
ing tomyinvention, the sewing-machine arm
and needle-bar, vslth the bhread tension de-
vices, being broken away to show the oper-
ating devmes ‘beneath. ' Fig. 9 represents a
sectlonal end elevation showm@ the folding

.devices for forming the box- plalts in one of

their positions dlﬁelenb from that shown in
Fig. 6, it being a vertical section at the point
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represented by the dotted line 9 in Fig. 1,

looking to the left hand. -

.. Iprefer to employ thesewing devices as con-
structed in the well-known Willecox & Gibbs
single-thread sewing-machine to sew the box-

jo

pldlts 1nterm1ttently as a portion of the box: "
plait is folded and held beneath the elongated - -

presser-foot, as hereinafter more- fully de-
scribed and bhOWl’l in Fig. 8.

‘A represents the bed- plate or base of the
machine, and B the vertical supports forming
the main frame of the machine, to which the
several operating devices are attached, and
C represents the driving-shaft,to which power
and rotary motion are given in the usual man-
ner-heretofore employed for the purpose.

D represents & parallel shaft geared with
the said shaft C, as hereinafter described, the
said shafts having suitable journal-bearings
provided in the said vertical supports, as
shown in thedrawings. The extreme inward
end of the said shaft D is provided with the
common rotating thread-looping hook, (not
shown,) as employed in all well-known single-
thread sewing-machines, and need notbe fur-
ther described, as the sewing devices are not
embraced in my present invention and are
only employed asauxiliaries theretoorin com-
bination therewith, Now in order that the

shaft D mayberotated intermittently with the
said shaft C, so as to operate the folding de-
vices and then the sewing mechanisms alter-
nately, the said driving-shaft C is formed in
two seetions C and (', the portion C being pro-
vided with a loose gear E, held in position
thereon between the collars e e, so as to mesh

75

8o

85.

90

95

100



I0

20

25

30

35

40

45

590

55

6o

65

5 645,911

with the gear IV, rigid on the said shaft D,
and in order to fasten the said loose gear E
when desired to operate the mechanism con-
nected and operated therchy, as hereinafter
described, the shaft Cisprovided with a hori-
zontalor longitudinal sliding clutch-sleeve G,
made to fotate with the shaft C by meansof a
spline and groove, as shown in Fig. 2. Now
in order to cause the said loose gear I to ro-
tate with the said shaft C the outward end
of the said sliding clutch-sleeve G is provided
at one side of the shaft C with a parallel slid-
ing pin II, which is at the proper time forced
outward and through the rigid collar ¢ and
thence through a hole formed in the said
loose gear E, adapted to receive the end of
the said pin H and thereby cause the said
gear K to drive the said gear I and operate
the sewing devices alternately and intermit-
tently with the folding devices, as hereinaf-
ter described. The inward end portion of

‘the said sliding cluteh-sleeve G is provided

with a peripheral or coneentric groove a and
the extreme inward end with a clutch-face c,
which is adapted to engagewith a eorrespond-
ing face bon the end of the said line-section of
shaft C',s0 as to cause thesaid sectional shafts
C and C' to rotate simultaneously when de-
sired,as hereinafter described and asshownin
Figs.1,2,and8. Nowinordertoslidethesaid
clutch-sleeve G back and forth on the said
shaft C as desired I provide the said shaft
D with a large coarse-threaded screw-sleeve
J, secured rigidly thereon, as shown in Figs.
land 8. Then I provide a bent right-angle
pivoted actuating-arm K, having a short
downward-projecting pin g, which enters the
sald concentric or peripheral groove g, formed
in the cluteh-sleeve G, and a very short down-
ward-projeeting pin f, which enters the groove
between the coarse screw-threads on the said
sleeve J, as shown in thesaid views, Figs. 1 and
8. Nowinordertosoactuate thesaid bentarm
K as to effect the desired resunlt contemplated
the said arm K is extended at its outward
swinging end and enters through a long slot
or opening d, formed in the right-angle actu-
ating-frame I, provided with an arm I, which
oxtends rearward and is pivoted to the said
vertical support-frame B, as shown in Figs.
3,4,and 5. This pivoted actuating-frame L
is drawn downward by means of the coiled
spiral spring M, secured to the said frame L
and to the bed-plate of the machine, as shown
in Figs. 3, 4, and 5. Now the said bent actu-
ating-arm K extends from the said projecting
pin ¢ horizontally a considerable distance in
the opposite direction and then is bent at a
right angle and extends downward to the bed-
plate A of the machine, where the lower end
is pivoted between or to the pivoted vertical
guide-arms h, provided on the circular cap-
plate N, one side of which plate has a seg-
mental slof 7, through which loosely passes a
retaining - serew j, which permits the said
plate N and arms /» to rotate or move a short
orlimited distance about its axis and to which

one end of a common flat clock-spring O is
secured in the cavity formed in the bed be-
neath the said plate N, and the opposite end
of the spring is so secured to the bed-plate
within the cireular cavity as to be coiled up
more closely as the extreme outiward or oppo-
site swinging end of the said right-angle or
bent arm K is forced inwardly through the
action of the said rotary screw - threaded
sleeve J upon said pin f, extending from the
swinging or vibrating arm or the said bent
actuating-arm K into the serew-groove of the
said rotary sleeve J, which forces the said
arm against the action of the said spring O
inwardly, as shown in Figs. 1 and 8, so that
wlhen the said pin f reaches the left-hand in-
ward end of the serew J, above deseribed,
an eccentric cam P, provided on the said
shaft C', rotates forward, so as to contact
with the downward-extended end R of the
said pivoted arm I, so as to force or raise
the said pivoted armm I upward, which lifts

upward the said connected frame I, having

the elongated opening d, which receives the
free swinging end of the said extended bent
arm K, and thereby raises it up just suffi-
ciently to draw upward the short projecting
pin f from the thread of the said rotary sleeve
J, when the action of the said flat spring O
with that of the coiled spiral spring S2%, con-
nected to the said arm X and bed-plate A of
the machine, act together, so as to force the
said arm K outward or to the right-hand end
of the said screw-threaded sleeve J; but the
act of raising and swinging the said bent arm
K is not sufficient to withdraw the said pro-
jecting pin ¢ from the peripheral groove a,
formed in the said sliding clutch-sleeve G.
Consequently the clutch-sleeve G isslid back
or outward on the said driving-shaft C, and
thus the sliding pin H enters the said loose
gear E, and thereby causes it to rotate with
the said shaft C, as shown in Fig. 1. To the
top portion of thesaid right-angle frame there
is provided a horizontal sliding spring pin-
catch Q; which has a normal bearing at its
inward end, when the said frame L is at its
lowest position, against the vertical face of the
catch-support S, as shown in Figs. 1 and 8,
and when the said eccentric cam P has been
rotated forward, so as to raise upward the
pivoted arm I, vertical portion R, and right-
angle-counected frame L, the said spring pin-
catch Q hasits contact end, with the said sup-
port S, forced upon the top end of the said
supportSashortdistance. Thisaction is pro-
duced in order that the said swinging arm K
may be retained in itselevated position, with
the said short pin f thereby removed and re-
leased from the screw-thread of thesaidsleeve
J, while thesaid bentswinging arm I{ springs
outward through the action of the said springs
O and $? and the rear extreme end of the said
bent swinging arm K strikes against the ver-
tical end of the said elongated opening d,
which end is formed by a vertical arm at-
tached to the spring-catch Q, and thereby
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knocks thesaid spring pin-catch Q off from the
said support 8, and thereby permits the bent
swinging arm K to drop down freely into po-
sition, with the said screw-sleeve J at its out-
ward or right-hand end in the proper position
to be forced inwardly by such action of the
said screw J, as above described and shown.
To the right-hand end portion of the said
driving-shaft section C' is rigidly secured a
small gear T, which meshes with a larger
gear U, rigid on the horizontal parallel shaft
V, which has also a smaller gear W, also
rigid on shaft V, which meshes with a cor-
responding gear X?, loose on the said driv-
ing-shaft section C'. By means of gears T
and U the revolutions of the said shaft V
are reduced in relation to the said shafts C

. and D about four times; but the said speed-

20

25

reducing gears may be varied relatively in
size or connected in-any other manner. de-
sired from that shown in Figs. 2 and 8. The
cam P is connected to the gear X*in any suit-
able manner so that the two revolve together,
and by a proper arrangement of the size of
the gears T, U, W, and X? the cam and .gear
are timed to codperate -at proper intervals
with the arm R.  Now upon the tops of. the

- said vertical supports B, I secure a thin hori-

30

zontal plate, forming a work-table A? pro-
vided within a suitable slot or opening, and

projecting slightly above the upper surface
. of ‘the table at intervals is a well-known re--

ciprocating toothed feed-dog B?, operating in
the usual manner inconjunction with an elon-
gated presser-foot C®and a common sewing-
needle D% arranged and adapted to feed for-

- ward or inward the folded box-plait fabric

. 40

and sew or stitch the same alternately with
the folding of the fabric, as hereinafter de-
scribed. - These feed andsewing devices being
old and well known need not be further de-

"seribed, being sufficiently shown in Figs. 6
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and 8 toillustrate their purpose. Nowin or-
der to fold the fabric automatically as it is
fed inwardly to the stitching mechanism of
the machine, so as to form single or double
box-plaits, as desired, the fabric is previ-
ously formed into the desired width of strips
and hemmed on the edges, or as may be de-
sired for the purpose. The said work-table
A? is extended forward on an incline, forin-
ing a supporting or folding work-table A3, as
shown in Figs. 4; 5, 6, and 9. At the front
of the machine to the bed-plate A are pivoted
the lower ends of two vertical vibrating arms
B? and B® and between the upper ends of
which are pivoted two horizontal supporting
guide-bars D? and D¥, leaving a long narrow
space between the top.and bottom one, as
shown in Figs. 3, 6, and 9. Now to the in-
ward faces of the said guide-bars D? D% are

 secured the outward ends of the upper and

65

under thin spring sheet-steel folding-blades
E? and F?, the inward end portions of which
are provided with a series of narrow parallel
slots, leaving a number of long flexible nar-
row teeth the points of which are quite sharp,

and as the said folding-blades are secured in
position so as toincline toward each other the
extreme inward point ends of the teeth con-
tact or meet with a slight yielding pressure, as
showninFigs. 3,6,and 9. Now directly above
the said incline folding-table A?is pivoted be-
tween the vertical supports B" and B the
top or upper incline folding clamp-plate C?,
the front or inward edge of which is provided
with an opening n, surrounding the front
curved end of the presser-foot C%, as shown in
Figs.8and 9, with its front edge forced down-
ward into contact with the fabrie resting on
the folding-table or work-table A2 at the com-
meneing-point of the incline portion A3, as
shown in Figs.8and 9. Now in order to hold
the folded or plaited fabric in position under
the curved front end of the presser-foot CF,
as hereinafter deseribed, I provide the said
shaft C' at a point in line with the sewing-
needle D beneath the work-table A%, with an
eccentric cam E?, secured rigidly on the said
shaft.C’, so that whén rotated the eccentric
cam E? contacts-with the free end of the piv-
oted or spring arm or bar F3 which is pro-

vided with a vertical projecting sharp-point- -

ed pin G* which is theréby forced upward
through the fabrie at the proper time, so as
to hold the same when the said folding-blades
E*and F? have formed a fold or plait in the
fabric, as hereinafter deseribed, so that the
said folding-blades cannet draw the fabric
backward as they are reciprocated or forced
back and forth by the action of the horizon-
tal reciprocating bar H? one end of which is
connected to the crank-pin 13 in theé rotating
disk J? secured on the extreme opposite end
or outward end of the said shaft C', the op-

posite end of the said reciprocating bar H? -
 being pivoted to the said vertical vibrating

arm B3, as shown in Figs. 1 and 7. Now it
will be seen-and understood that in order to
elevate and depress the front edge of the said
folding or clamp plate C® the left-hand end
of the same has a support-piece K3 secured
upon the upper surface and extending nearly
to the front edge thereof and to which is piv-
oted the lower end of the short connecting-
bar L3, the upper end of which is pivoted fo
the horizontal or spring actuating-arm M2,

_the rear end of which is pivoted to the ver-
-tical rear frame-support BS,as shown in Figs.

3,7,and 9. This horizontal actuating-arm M3
has a vertical downward-projecting right-an-
gle arm N3, the lower end of which is brought
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to contact with the rotary eccentric cam P%,

loosely secured upon the outward left-hand
end portion of the said horizontal shaft C' and
secured to the inward face of the loose gear
uPand caused to rotate therewith at intervals.
The extreme forward end of the said horizon-
tal actuating-arm M? has connected thereto
the upper end of the vertical spiral spring
R?, the lower end of which is secured fo the
said vertical support-frame B, whereby the
said actuating-arm M?®and vertical extension
N? serve to operate the said connected mech-
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anismsg, as shown and above described. Now
in order to produce the desired speed rela-
tively in relation to the said intermitently-
connected shaft C' with the said shaft Vand
the shaft V3, the said shaft V has rigidly se-
cured thereon, near the left-hand end thereof
beneath the inclinefolding-table, asmall gear
33, and outside the frame a rigid gear T3, and
the extreme outward left-hand end portion of
the said shaft C’ with a loose gear U?, which
meshes with the said rigid gear T%, as indi-
cated by theteeth and dotted linesin Fig. 7.
Now there is provided a horizontal parallel

shaft V& having secured thereon beneath the

incline table, near the end portion thereot, a
larger gear W, which meshes with the said
small gear S%on the said shaft V, and theex-
treme outward left-hand end of the said shaft
V3 has secured thereon a removableirregular-
curved eccentric variable-faced cam Y, as
shown in Fig. 7. This peculiarly-shaped ec-
centriccam Y serves a most essential and im-
portant featurein my box-plait-folding mech-
anism in connection with the small friction-
wheel Z, which has a yielding bearing on the
irregularcam-eccentricactuating-facethereof
through the action brought to bear by the
vertical spiral spring X, the lower end of
which issecured to the bed A of the machine
and the upper end attached to the forward
end of the upper horizontal actuating-arm
72, the rear end of which is pivoted directly
to the lower parallel actuating-arin Z3, the
rear end of which is pivoted to the vertical
frame portion B of the machine, as shown in
Fig. 7. Nowthesaid compound pivoted par-
allelactuating and spring-yielding horizontal
arms Z* and Z® are connected together near
their forward end portions by a short spiral
spring d? so as to form a slight bearing on
the guide-pin €2, projecting ontward from the
short bar ¢* rigidly secured to the end of
the said supporting guide-bars D*and D3, as
shown in Fig. 7. The said guide-bars D?and
D?® are provided with two adjustable guide-
blocks ES ES, between which the end of the
strip of fabric to be formedinto single, double,
or triple box-plaits is placed and then carried
between the toothed folding-blades forward
into the machine to be drawn through by the
action of the feed mechanism to theneedle to
be stitched intermittently with the forming of
the box-plaits by the action of the reciprocat-
ingorfolding blades,which act upon thefabric
on the bottom incline, so as to fold the plates
beneath, and then on the top incline, so as to
fold the plaits above, the strip of fabric be-
ing folded and pressed into position beneath
the upward-curved front end of the presser-

foot prior to being carried by the feed-dog to

the sewing-needle. Now it will be seen and
understood that the said irregular-curved
variable eccentric - faced operating-cam Y
may be removed and a different-faced cam
substituted, so that the folding-blades may
be reciprocated in various horizontal planes,
whereby the fabric may be folded so as to
form either single, double, or triple box-plaits
or various other forms, as may be desired,
the corresponding relative movements of the
actuating mechanism being controlled so as
to coincide therewith intermittently, as de-
sired, so as to produce the result confem-
plated without departing from the essential
features of my present invention, as herein-
before described, and shown in the drawings
hereto annexed.

Having thus described my invention, I
claim—

1. The combination in a box-plait sewing-
machine, of the shaft having a rigid gearand
screw-thread, and the shaft having a loose
gear and a sliding sleeve having a project-
ing pin at one end adapted to securesaid loose
gear to its shaft, and the opposite end having
a clutch adapted to engage with a separate
shaftin line therewith, the swinging arm hav-
ing a pin connecting with the sliding sleeve,
and a pin adapted to engage with the serew-
thread, whereby the arm is moved in one di-
rection, and the cam to release the pin from

the screw-thread, and the spring to return

the arm to its former position, and the con-
nected folding and stitching devices, sub-
stantially as described.

2. The combination in a box-plait sewing-
machine having folding and stitching de-
vices, as described, of the shaft having a
rigid gear and screw-thread, and the shaft
having-a loose gear and a sliding sleeve hav-
ing a projecting pin at oneend adapted to se-
cure said loose gear to its shaft, and the op-
posite end having a clutch adapted to engage
with a separate shaft in line therewith, the
swinging arm having a pin eonnecting with
the sliding sleeve and a pin adapted to en-
gage with the screw-thread, the eccentric
cam P, pivoted arm I having at a right an-
gle the frame I, and the spring eateh-pin Q
adapted to rest upon the vertical support,
whereby the pin of the sald swinging arm is
held out of connection with the screw-thread
of the main shaft during the movement of the
swinging arm over the screw-thread, and the
connected spring to return the arm to its for-
mer position, substantially as deseribed.

ORANGE M. CHAMBERTAIN.

Witnesses:

SYLVENUS WALKER,
HENRY HOUGHTON.
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