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- Patented Nov; 3, 1931 L EEe

PATENT OFFICE

| HARLEY C. MOULTON, 0F ' MAPLEWOOD, MISSOURI, :ASSIGNOR TO LEWIS INVISIBLE
- STITCH MACHINE COMPANY, OF §T:.LOUIS, MISSOURI, A CORPORATION -OF MAINE

" PIERCING MACHINE ..

-t

~“ kppltcation fled August 4, 1928. -'Seifd] No. 297,573,

- The invention: génez%ziﬁy \félates ‘to piercing

machines having rotatable piercing awls and

~..being adapted for ‘simultaneously piercing

e

numerous superposed layers of clothto mark

- the intended positions-of button:holes, but-

tons:or’the like in'aceordance with a master
pattern; and ‘the :said"invention primarily
has for its‘object to-provide-certain new and

- useful improvements ‘over ‘the “piercing ma-

10

chine ‘structure disclosed in‘the ‘patent to
Connor 1,398,419, issued ‘November:29,71921,
whereby-a more:compact #nd efficiently oper-
able ‘piercing machiue ‘s provided, one”in

- which the parts may 'be more easily-assem-

15

bled :and disassemibled; ‘and in"which is ‘pro-
vided ‘a-safety ‘device to hold the:piercing
awl elevated in-a manner assuring against

- nadvertent dropping‘orlowering of'the said

20
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awl and ‘the carfyingparts.’ = =

- More specifically, the'invention has for its
object tto- provide ‘in :a machine of the ‘type
stated, nevel ‘means:to guide ‘the movement
of the piercing awl; novel ‘mesns to mount

and center the stanidard:tube on:the'support-
5 ing.‘base; a ‘novel “motor-head ; movel com-

- posite ‘telescopic tubés and ‘meansto:secure

80

g dropping. oo e
. Another object-of theinvention fis.to-pro-

them individually #nd:collectively:to'the mo-
tor head in :a manner permitting: removal

«0f the metor’head with:orwithout said com-

posite tiibes; ‘novel mieans to’'guide-and per-
mit-relative movement: ofthe:telescopic com-
posite and standard tubes,:and a‘novel safety
means ifor securing ‘the:telescopic tubes at
the -elevated  position:‘against “inadvertent

" vide.an:indirect.gear-drive between the-motor

- head.and the.rotatable:awl to.impart a more

- powerful torque to thesaid-awl. - -

40
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:Amother object of the invention.is to pro-

“vide.a standard base unit,-a standard motor

head unit and a:gear case, whereby the. base
s b - - 7

unit and the head unit may be directly con-

nected to provide a ‘direct drive machine, or

5 indirectly connected, by ‘interposition of the

- gear case and substantially without change,

~to provide an indirect or'gear drive machine.
- 'With these and ‘other objects'in view which

~will ‘more-fully ‘appear; the nature “of the .
invention will be-more:¢learly understood:by

‘bayonet:slot equipped tube, co

following -the .-description, ‘the ‘appended
claims, and the several -views illustrated in
the accompanying drawings. :
*In-the accompanying drawings: =
“Figure 1 is:a side -elevation of & geared
drive:machine, the parts being shown at the
lower limit -of .2 limited stroke operative
eondition, ' o S
- Figure 2is a 'view similar to Figure 1, the
parts being in-the-elevated.or non-operative
position, ' s IR S
‘Figure -3 is a-central longitudinal section
of the machine shown-in Figure 1, :
Figure 4 is a perspective view of -the

Figure 5 is a detail sectional pei‘s‘pective

“view-of the upper-end of the standard tube,

~Figure 6. is a-horizontal section taken -on
the line 6—6 of Figure 8, S
Figure 7 is an-enlarged horizontal section
taken‘on the line 7—7-of Figure 3, -

- - Figure 8.isa horizontal section taken on

the line 8—8.0f Figure 3, e
~Figure 9 is a“horizontal section taken on
the line:9—9-of Figure 3, Ce

~Figure 10 is.a detail ‘perspective view of

the ;guide spider, : : _
Figures 11 and 12 are-top.and bottom per-
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spective ‘views respectively of the gear case,

Figure 13 is a perspective view -illustrat-
ing the inner.and:outér tube members sepa-
rated :but in -associdted relation, - o

- Figure 14 is-an inverted perspective view

of the standardized motor head,

- Figure 15 is a-perspective view of a stand-
ardized -base unit.complete, . T
- ‘Figure 16 is a perspective view of a head
unit-complete, the ‘same being .of the direct
drive type, = e ‘
' Figure 17 ds a central longitudinal sec-
tion of the upper half of a-direct drive ma-
chine, 7 - R Co =
“PFigure 18 is-a horizontal ‘section taken on
the line 18—18 of Figure 17, and = .. .

Figure 19 is:a detail section taken on the
line 1919 of Figure 5. O

* Like reference numerals designate corre-
sponding: parts throughout-the several fig-
ures-of ‘the.drawings. : .
~:dn the practical - deévelopment of the inven-
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2.

-tion, I employ a base rmg 1 providing a cen-

tral opening to permit passage of the pierc-
ing awl or tool and for sighting the material

to be pierced to facilitate the positioning of

the tool. Integrally formed spider arms 2
extend upwardly from the ring and carry &

clamp-collar 8 which is split as at 4 and ex--

tended to form a clamp ear 5 opnosed to one....
ardized motor head whic¢h is shown opera-

spider arm, the ear and the opposed spider
arm beino provided with apertures to receive
a clamn bolt 6. ‘

A tnbnlar Q’r‘mdard 7 is securely clamneﬂ
in unright position in the-collar 8 and with
its lower end evtendine slichtly -below the

said collar as at 8 to seat in the annular cen--
tering seat 9. formnd in the onide snider 10°

“which. is-eoninped with: ears bv which it'is
gerow-seenred as at 11 to the collar 3.

© i Mhe onide snider hag a centrally disngeed

ariide eallav19-in which a gnidé member 13
is removablv mounted and secured as at 14,

“Tha provicion of. the removable - gnide
member -enahlag the qnb‘:hfﬂﬁoﬂ Of 0‘“1(195

40 a~eard with the niercing tool in nse at a

ﬁorhmﬂnr +ime. snd hv. reagon of the pro-
victan of the extended end and geat mount-
ino R and 9. the nositioning of the said stand-
ard in triie axial alinement with the Gulde

: jao' Tﬂomrer 18 is assured.

The -standard 7 js provided qt 1ts onfer
face with” eradustions or indicating mark-

" inos15 by which the qfroke or depth of vene-
“tration of the pieréine tool-mav be deter-

35.

~_wall,

40

‘mined. and adiacent its-upmer end the snid
‘gtandard.-is rvecessed as ot 16 and frovided

with a slot 17 exten Aino throuoh the recessed:

recess and has one end thereof screw- -sectired

as ot 19 to the recessed wall, and the other'
) and free and provided with a ﬁnn'er 1ift por-

tiam 20. The free end of the spring earries

50
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a defent 21 which works the sonoh the slat 17
and nrofects into the interior of the trhular
standard. . The detent mav be withdrawn

~from nrmectmn into the hollow of the stand-

ard bv enoaging the free end of the spring
with fhe fincer and mnlling it ontwardly.
A stop serew 221 ‘provided and is positioned
to enoage the detent and limit ontward Te-

D fraction thereof. A enlit-stop collar 93 1s
«lidable on the standard and has provision at

24 -for being’ ‘clamped at selec ted’ nOsltlons
on-the standard, the markines 15 servmg; to
facilitate such positionine. . The purnose of
the spring detent and of the stop collar Wﬂl
be-explained later.

The narts thus far doecmbed may be said .

t6 constitute a standardized-base unit.. The
head unit. which when mounted on the hase

" unit-ecomnletes the maohme commrises a

standsrdized motor head. a- tool stock and
tool driven bv. the motor of the head, and
composite tnbe members adapted to TemoY-
ablv: and telescopically fit the base standard

‘and to serve as tool stock supportlncr and

A leaf sprine 18:is. nositioned in the -

bearlng and encasmcr handle prov1d1ng
means, - -

‘1,830,404 o et

The tube memberq are secured to the motor -

head to-complete the head unit, one of the
direct drive types of which is disclosed in
Flgure 16 of the drawings. A base unit is
shown in Flgure 15. .

1 will now proceed to descrlbe the stand-

tively mounted in Figures 1,2, 8; 16 and 17,

- “and-dismounted and’ equlpped for an indirect

or intermediate gear drive mountmo in Fig-
ure14.
The head comprises a motor casmg 25 hav-

ing a top hub 26 equipped with a thrust take.

up head 27 to hold the armature shaft 28
against longitudinal play.

The armature shaft is rotatable in. uppel
bearings 29 mounted in the top hub, and in
lower bearlndq 30 mounted in the lower cross
wall 81 with Whlch the caging is prov1ded ad-
jacent its lower end which said casing is cut
off short at right angles-to the axis of the
armature shaft as indicated at 82. -~

‘"The motor head is equipped with the usual

10

%

80

ui

fie!d 33, armature 84 and commutator 35, the -

latter belno engaged in the usual manner by
spring Dressed br11°hes 36.- A disc 37 is
mounted on the armature shaft above the

brushes and serves to throw excess lubricant :

away from contact with the commutator and

“ brushes and- thereby ‘assures clean. and effi-

cient contact of thésaid parts.

A suitable attachment means is prov1dnd’

on the head by which.cord attachment with

i0v

a source: of electric current supply may con-

veniently be made. and the sunnlying of cur-
rent to the motor is-controlled by a switch 38
also carried by the said head.

The cross wall equipped lower end of the
motor casing is cored out-as at 39 to provide
an apnular: Se’\t]TNT flange 40 and abutment
sho1ﬂders to facilitate mounting of the re-
maining parts which are attached to-the
motor head. to make up the head unit.. For

“this purpose also. the field mounting bolts 41
- are. extended a distance’throngh the cross

wall and threaded as at 42. The manner-of

emploving the extended bolt ends W111 be ex-

plained later. See Figure 14.

‘When the motor head is mounted for use, a
cmmhncr head 4815 secured omn-the lower end
of the armature shaft to extend below the
motor head and interlock with a similar cou-
pling head 44 secured on the upper end of the

-tool stock 45 which carries the tool clamping
~chuck 46 atits Tower end. By reason of the
'arrang:ement of the armature and tool stock

shafts 28 and 45 in. loncltudmal alinement;
and connecting: them' bv the loose. counling

4844 to immart the rotation of the shaft 28

to the said shaft 45, it is possible to. remove
the motor head without disturbing the bear-
ings of elther of the shafts 28 or 45, the con-

1“‘)
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hégtiori‘ ‘between ‘the shafts béing -feadily
brokeén:at the-loose:coupling. -+ =~ oo

.-+ The tool stockis mounted in an inner tube

BES S

tion bearing 51 for the said stock: -

io

member 47 equipped. ‘with- an upper counter
bore 48:in which is'mounted an anti-friction
bearing 49 for thestock 45, and.a lower coun-
ter-bore:50 1n. which: is:mounted an anti-fric-

The tube 47 is.equipped at its upper end
with ‘a. mounting plate head 52 by which it

" may be secured to: the motor head in a man-
- ner soon. to be described, and the said:head.52

‘outer face of the tube member47 and ter-

s provided with holes'53 to space-fit over the
~ bolt:projections 42. - NOES

A longitudinal slot: 54 is. fdrxﬁedi in the

© minates at its lower ‘end in a right angled
. 7 t=} {=)

20

- into the slotway 54-55 and the tube member-

turn orlateral portien 55-which-is stepped up
over a. portion of its.upper wall to:provide a
stop lip 56, The:spring detent 21 projects

* 47 is telescopically moun‘ed in the standard

so.that it may be raised asindicated in Figure

- 2 to-elevate. the:piercing tool but.of contact

' with the work.. The engagement of the de-

- tent in. the portion-55-holds the head -unit
-elevated and.-until: the ‘head. unit has been
- lifted- slightly to- clear .the lip ‘56 and. then

30

turned: slightly to bring the detent.in reg-

“ister with the slotway b4, the said head unit

cannot be’ lowered..” Thus: the machine is

provided: with--a. safety equipment .assuring

~ against. inadvertent- dropping. of the head
_unit from its elevated: position.- - -

A composite sleeve member 57 surrounds

. .the'standard and acts as a handle for carry-
- Ing the machine as a whole and for. lifting

and: lowering, the head. unit.  The member
57 comprises an inner tube of metal and. an

‘outer, covering shell of hard rubber or the

like;. and to. provide for mounting the said

-member. the metal tube has a.securing plate
- head 58 welded or: otherwise secured on the

upper end.thereof:as at 59. “The metal and

5 hard: rubber tube. members are secured to-

gether as. a unit by the:screw 60. See Fig-
ure 3 and.13... ~ ‘

The plate head 58 is pi’évi&éd» wi‘t-,hb holes

61 which-register with the holes 53.0f the'plate
head 52 and are countersunk to receive the

“ socket screws 62 by which.the plate heads 52

and 58 are clamped together and t6 the motor

~head. It will be observed. by reference to:
- Figures 18 and 17 that the head 52.fits within

5 the flange 40 of the motor head.and is cent-

ered. thereby, assuring proper.alinement of

-the armature shaft and. tool stock, and by
_.‘reason of the mounting of the composite tube
. with the inner tube, that tube too is thus held

s |
- ~mounting the. tube also provides for shorten--

4.

in proper axial alinement.. This manner of

ing'the overall length.of the machine and-al-

lows: for the removal of thé motor head in:-

dividually or collectively wi‘h. the inner tube
and composite sleeve member. v

3

A-cam grooveway .63 extends through the
lower end of ‘the:inner tube: and leads:into

‘the' lateral- portion: 55 of' the bayonet slot.
'Thus when the head: unit has been removed
from the base unis andit is again desired to.

replace ity it is placed:with the end of the in-
ner tube over the standard and with the de-
tent 21 in position to enter the grooveway 63
and is then forced down: to bring the spring
detent into the bayonet slot and cooperatively

assemble the’ parts in position such as is in-

dicated in Figure 2-of the drawings.... -

The contacts by which the motor may b
cord at‘ached to a source of current supply
areindicated at 64.. . . v ‘

A lubricant retaining disc: 65 is mounted
beneath the bearing. 51 to.prevent. leakage
of lubricant-down over the chuck and: onto
the .awl or piercing tool 66 clamped in the
chuck, ' e .

- It will be observed by reference to Figutes
1. and- 3 of the drawings that the composite
tube or sleeve 57 seats on the stop or gage
collar:28:and limits. downward movement of
the head unit insthe:intended: degree.

Jn-the foregoing descripion, I have dis-
closed-a standardized motor head, a-standard-
ized base unit, and standardized intermediate
tube ‘members cooperatively assembled. as
shown in Figures 16, 17 and 18 to provide a
machine of the-direct drive type wherein the
armature shaft.and the tool stock are.coax-
ially aligned and directly connected. = "

- It may: be desired at times, however, to.in-
directly: drive the tool stock by speed reduc-
tion gears:to apply a slower speed but more
powerful torque- to-the piercing tool and.I
have shown such an arrangement in Figures
1,2, 8 and 6 of the drawings. Ceet

In this adaptation of the invention the

same-standardized parts above described:are

used, it:being necessary only to-interpose a

gear case-between the tube members and the

motor head and to-mount the small and large
gears: on-the armature shaft and tool stock
respectively in-place: of the direct interlock-
ing: couplings. - As ‘the standardized parts
are.constructed in the sanie manner as in the
direct type previously described are given
their same reference characters, new char-
acters: being applied only to.the new parts
that are useds. - ¢ Lo

70

80

85

90:

95

100

105

110

~In. this form of the invention a spacer

sleeve-67 :is ‘mounted -in the upper counter
bore 48 to. raise-the. upper bearing to adapt
it for taking a like constructed but.slightly.
longer tool stock 45 having a large gear 68
secured thereon as at.69. =~ « - .

. A:small.gear 70 is secured on-the armature
shaft by hub and set screw equipment 71 and
a bearing collar 72 is carried by the small
gear hub, P Lo
- A gear case 73 is-provided and is cored out
as at 74.to. provide chambers: for the gears, a
centering bore 75 being also provided through

125
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‘the lower face of the case to receive the tube
- plate head 52, and abutment shoulders 76 to.
abut the said "head 52 when it is clamped to -

position. -See Figure:12.:

:The upper face of the gear case is prov1ded
Wlth an upstanding’.centering hub 77 which
will seat ‘within the motor Tead flange 40
when the partsare assembled, and with a 2 bore

78.to rotatably receive the gear collar 2.

See Figures 8 and 11.
- In this form of the 1nvent10n longer socket

serews 79 are employed o secure the gear'case
‘to the motor head, and they-are ﬁtted throuoh

holes 80 in the gear case.
“To remove the head unit from the base umt
it is only necessary to elevate the head unit

to the: position illustrated in Figure 2 when

the spring detent. equipmert may be-finger
manipulated to release the detent and-enable
separation of the said units.

No screws or.other wholly rémovable ele-
ments that might be lost when removecl are
emplovecl in this connection. -

In the foregoing description, T have dls—
closed an 1mpr0ved piercing machine having

©adv antages of simplicity and. compactness of

gp

-construction and neat in appearance, in which

novel means is provided. for: centering the

“tubular members relatively to each other and

to the piercing tool, novel standardized and

interchangeable umt structures, and -novel

means to cooperatwely and compactly asse"n—
ble the said units;”

Ttis.of course to be understood that the cle-
tails of structure and arrangements of parts

may bevariously changed and modified with-

out departing from the sp1r1t and scope ot

my: invention. -

40

TLclaim: :
‘1. In a device of the class descrlbed a sup-

:‘port having a sight opean' and a central'

piercing- element receiving opening; an elec-

tric motor head 1ncluclmg an armature shaft,

- two telescopic members one connected to the

-’50

support and the other with the motor head,

a tool stock adapted to be rotated by the ar-

mature shaft and movable with and rotatable

within one telescopic member, a- piercing tool

carried by the stock, one telescopic. member:

having a bayonet slm therein including a lon-

gltudmal slot portior and a ‘lateral slot por-

tion, a detent carried by the other telescopic

* member and projected into the bayonet slot to
~guide telescopic movement of-the telescopic

¢o

members and to entér the lateral slot portion
and hold the members at the tool raised po- -
sition, and a safety stop lip projecting-into:

the-lateral slot portion to-be engaged by the

detent to lock the parts against inadvertent -

collapse said detent being mounted on a fin-

ger releasable spring support

66

2. In a device of the class described, a sup-
port-having a sight orening and 4 central
piercing elemient Teceiving opening, an elec-
tric motor head in cludmcr an armature shaft,

1,830,404

two telescopic members one connected to the
~gupport and the other with the motor head,

a tool stock adapted to be rotated by the ar-
‘mature shaft and movable with and rotatable

within one telescopic member, a piercing tool
carried by the stock, one telescopic: member

having a ‘bayonet slot therein ‘including &

lonmtudmal slot portion and a:lateral slot

Tortmn, a detent carried by the other tele-

scopic member and projected into the bayo-
net slot to guide telescopic moverient of the
telescoprc members and to-enter the lateral
slot portion and hold the members at the tool
raised position, and a safety stop lip project-

_ing into the lateral slot portion tobe engaged

by the detent to lock the parts against inad-

-vertent collapse, said detent bemg mounted

on a finger releasable spring support coun-
tersunk into the outer wall of one of the tele-

scopic members and access1ble ‘when the tool
'1s fully raised. g

8. In a device of the class described, a

- support:-having a sight opening and a central

plercing element receiving opening, an elec-
trie motor head mcludmg an armature shaft,

two telescopic members one connected'to the
support and the other with the motor head, a

tool stock adapted to be rotated by the ar-
mature shaft and movable with and rotatable
within ‘one telescopic member, a plercing tool
carried by the stock, one telescopic member
having a bayonet slot therein including a

) longltudmal slot” portion and-a lateral slot

portion. a spring detent-carried by the other
tele~ copic member and projected into the bay-
onet slot to guide telescopic movement of the
telescopic.members and to enter the lateral’
slot portion and hold the members at the tool
raised position; and a safety-stop lip pro-

jecting into the lateral slot portion to'be en- -
-gaged by the detent to lock the parts against

inadvertent collapse, said" bayonet slot
equipped telescopic member having a. cam
slotway extending through the ‘end thereof
adjacent the lateral slot portion to facilitate
movement of the spring detent into the bayo-
net slot when assembhng the telescop1c mem-
bers to coactive relation. -

* 4. In a device of the class described, a sup—
port  having ‘a sight opening and a Ccentral
piercing element receiving opening, an. elec-
tric motor head including an armature shaft,
two telescop1c members one connected to the
support-and the other with the motor head, a .
tool stock adapted to be rotated by the arma-
ture shaft and movable with and- rotatable

70
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within one telescopic member, a piercing tool

carried by the stock, one telescopic member
having .a bayonet slot therein including a
longitudinal ‘siot portion and a lateral slot
portion, a detent carried bv .the other tele-:
scopic member and projected into the bayo-

net slot to guide telescopic movement of the

telescopic members and to enter the lateral
slot portion and- hold the members at the tool

[
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 raised position, and a safety stop lip project-

ing into the lateral slot portion to be engaged -

by the detent to lock the parts against inad-
vertent collapse, said detent being mounted
on a finger releasable spring support counter-
sunk into-the outer wall of one of the tele-

-scopic members and accessible when the tool .

is fully raised, and a stop screw to limit re-

- - leasing movement of the detent.
10-

5. -In a device of the class described, a sup-
port having a single opening and a central
piercing element receiving opening, an elec-
tric motor head including an armature shaft,

- two telescopic members one connected to the

29

support and the other with the motor head, -

‘a-tool stock movable with and rotatable with-

in one telescopic member, ‘meshing - speed
change gears on the armature shaft and tool
stock adapted to impart rotation from -the
former to the latter and to offset them, a gear -
case to house the gears and secured to the mo-
tor head and to the said other telescopic mem-
ber, a piercing tool carried by the stock, one -
telescopic member having a bayonet slot
therein including a longitudinal siot portion

and alateral slot portion, a detent carried

by the other telescopic member and projected

 into the bayonet slot to guide telescopic move-

ment of the teléscopic members and to exnter

‘30 the lateral slot portion and hold the members
.~ at the teol raised position, and a safety stop -
~~lip projecting into the lateral slot portion to

40

45

“signature,

be engaged by the detent to. lock the parts -
. _against inadvertent collapse. - _ >

In testimony whereof I hereuht,o affix my

~ HARLEY C. MOULTON.
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