Oct. 9, 1945.

. G. SAUER

" SEWING MACHINE
Filed Nov. 9, 1942

e\
Ty "
%\_\ ‘g) R ?‘13 R
J_ 3 _ i |
D : i i Ry )
Ea [ 4 l
N SHET BT B S
| il
5 :n:m']l. : L “S
Illl:lll " |
“\)‘ LT A :g___‘\
X ML 1t
N
N R o _
3 83
-—‘P[ : .\i
! I

BY

2,386,349

6 Sheets-Sheet 1

) E
% ST 'R
SN
SSNHERYR X :
N ‘ -
N
N[® ]
X |
N XIS
N
N
a
LY .
v i \“g RN
# S
. " _{nventor

GEORCE SAUER

AL




vi |-——l

FIG.H.',/ | o

~ 0ct.9,1945. . Gsasr 2,386,349

SEWING MACHINE.

Filed Nov. 9,.1942 . 6 Sheets-Sheet 2

~ INVENTOR.
| CEORCE SAUER

BY L
- ATTORNE ,




Oct. 9, 1945.

FIG.W.

G. SAUER
SEWING MACHINE
Filed Nov. 9, 1942

6 Sheets-Sheet 3

Ny

i M : =
™" 1])

b

0O .

4\4% n a

i
]

——

¢
: “H%d%m n (:—? )

ﬂll I

"X ‘ (s

[T

j w'
L

AR NN
Q ﬂ|[\)|llh‘® -
. I um.-—

1l

ol
i

' o
SR US 8| E
I \\\\\\\\\\‘\ g 3 miii‘ .
— [° _; T
= S A , o (A=l
sy
W\ Ly ) scomes saven
i == |

AT7TORNEY .




Oct. 9, 1945, G. SAUER 2,386,349
: ' SEWING MACHmE. '

Filed Nov. 9, 1942 6 Sheets-Sheet 4

Q# |

AN\

B 774

I— ‘|, - INVENTOR.
:3:11'11.: IH: H 5 1 : e 6'50/?65'5/405/?
1Ll L L |; I 'h V ‘ BY N '

’ 7 \QN o .
J o 8 ¥ SN ; 7// « '

132

. L arTomNEY




G, SAUER
SEWING MACHINE

iled Nov. 9, 1942

Oct,- 9, l 945.

2,386,349

6 Sheets-Sheet 5

. F

|‘1|
__z__\\\\\///\/Vv __—U \\

N
ﬂ,

gF

i ,////%/// J

73| ome

|.Il|

- INVENTOR.
GEORGE SAUER

ATTORNEY |



Oct. 9, 1945,

:"”ij s {1l

Filed Nov. 9, 1942

209

//Ji
2 é

G. SAUER 2,3‘86,349.' :
SEWING MACHINE ‘

6 Sheets-Sheet 6

FI6.XIV.

||“"“Hu!'p3
83

P
NS "
A diy )

-}-311‘-

0}
£
-/

62‘~
63% 1’7

S

" INVENTOR.
GEORGE SAUER

BY
7,

 AITTORNEY .




Patented Oct. 9, '1945

2,386,349

UNITED STATES PATENT OFFICE

2,386,319
; SEWING MACHINE
George Sauner, Chicago, Ill., assignor to Union

Speclal Machine Com;

poration of Illinois

pany, Chicago, Ill., a cor-

- Application November 9, 1942, Serial No. 464,954
8 Claims. (Cl 112—256) ‘

This invention relates to sewing machines of
the lockstitch type and more particularly to pro- -

visions for lubricating the racewsy of a vertical
axls hook, or & plurality of such ‘hooks, and for
lubricating and supporting associated devices,
_ A primary object of the invention has been to
provide & particularly simple construction of the
. tharacter indicated which is readily accessible for
inspection, filling and repair, is adapted to supply
the lubricant to the raceway at a substantially

uniform rate regardless of the amount of oil

available in a reservoir, forming part of the Sys-
tem, is readily regulatable as to rate of oil flow,
and has various other advantages, to be herein-
after pointed out. ) ' : :
More specifically, an object of the invention

has been to provide & relatively large reservoir

for oil intended expressly for the lubrication of
the raceway and other surfaces associated with
& vertical axis rotary hook, the construction and
arrangement being such that the rate of flow of
the oil to the raceway is affected to a minimum

extent by variations in head resulting from the .

constantly, changing amount of ¢il in the reser-
voir. This has been accomplished by locating
the reservoir at a point remote from the. hook
and at an elevation substantially above that of

ple means for enabling adjustment of the hook
or hooks transversely of the direction of feed.
The lubricant conducting connections from the
reservoir to the hook raceways are such as to
enable this adjustment. - They are such, further-

.more, as to avoid all danger of leakage of the

- lubricant resulting from relative adjustment of
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the parts. ‘

There are numerous special features of the
construction which tend toward. simplicity in -
manufacture, assembly and operation and which
render the various devices more reliable and ef-
fective for their intended purposes. Among such
features is the provision of means for bringing
about the delivery of lubricant upwardly and out-
wardly to the hook raceway from a point be-
neath thé same and closer to the hook axis. The
lubricant so delivered is conveyed from the ele-
vated reservoir to a surface on the hook shaft
which functions effectively, upon rotation, to di-
rect the lubricant in the manner indicated, Pro-
vision is also made for directing a portion of

' the lubricant to various other surfaces on the

hook assembly requiring Iubrication, as, for ex-

28 ample, to the bearings for the hook shaft and to

the raceway and other surfaces to be lubricated.

Another specific object has been to provide,
in a lubrication system of the character indi-
cated, simple, effective and readily accessible reg-
ulating: means for controlling the amount of
lubricant to be delivered to the hook raceway, de-
pending upon the requirements of a particular
machine. This regulating means is such, more-

30

certain escapement devices. :
Another special feature is a particularly ad-

_' vantageous arrangement of the escapement mech-

anism ‘associated with each rotary hook. This
is disposed in an enclosed chamber in the-bottom -
of the hook saddle or frame, thereby enabling

. the retention of a quantity of the lubricant about

35

over, that the supply of oil to each of a plurality. -

_of hooks from a single reservoir,may be effec-

tively controlled. .

A further specific object has been to provide, in
combination with the individual flow regulating
‘means for a plurality of hooks, a main flow con-
trol means whichi is conveniently located and may
‘be readily and quickly operated to render the
Tubrication system effective or ineffective at will.

- Still another -object has been to so construct
and arrange the connections between the reser-
voir and the hook raceways as to prevent, or re-
duce to a minimum, the danger of trapping air
bubbles and thus interfering with the operation
of the system. Toward this end a portion of the
duct system leading downwardly from the reser-
voir has been disposed substantially vertically so

that any trapped air will rise freely and escape -

into the reservoir. : _
A gtill further object has been to provide sim- _

40

some of the moving parts of the mechanism, the

. latter being conveniently operated by connections

from the lower end of the hook shaft. The ar-
rangement is such, moreover, as to facilitate re-
moval and replacement of certain exposed parts
of the ‘escapement mechanism and to permit ad-
justment or replacement of such parts without
completely dismantling the escapement mecha- -
nism or removing the enclosure for the othe

- parts of the mechanism, :

45

Other . objects, features and advantages of-
the invention will' appear from the detailed
description of an illustrative form of the same

- which will now-be given in conjunction with the

50
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accompanying drawings; forming  part of the
specification, in which: . o :
Fig. I is a view partly in side elevation and

partly in vertical section through a machine ém-
‘bodying the invention, a portion of the overhang-

ing arm of the machine being shown in broken
lines to avoid unnecessary details,’

Fig. IT is a someéwhat enlarged viéw, in plan,
of the work supporting portion of the machine

/
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with certain cover plates removed to show the
hook units beneath.

Fig. III is a bottom plan view of the machine
with a cover plate at the base of the standard
~ removed to dxsclose certaln parts enclosed there-
. by.

Fig, IV is a transverse, vertxcal section a.long
the line IV—IV of Fig. 1.

Fig. V is a-plan view, alf)ng the line V—V of

Fig. I, showing a portion of the, top of the ma-
chine, }

Fig. VI is an enlarged sectional view along the
line VI—VI of Fig. IV,

Fig, VII is a transverse, vertical section through
the base of the machine, along the line VII—VII
of Fig. 11,

Fig. VIII is & vertical sectmn through one of

" the hook units as vxewed along the line VIII— -

VIII of Fig. I,

Fig. IX is a fransverse, vertlcal sectlon through
said hook unit, along the line IX—IX of Fig. II.

Fig. X is a detail view showing, partly in per-
spective and partly in vertical section, half of ‘a
base plate associated with the improved rotary
hook.

Fig. XTI is a detail view, in horizontal section
along the line XI—XI of Fig, I, showing a mani-
fold member employed in the lubrxcant conduit
system.

- Pig. XII is a vertical séction along the broken
- line XII-—XII of Fig. XTI
Fig. XIII is a bottom view of one of the hock

frames with its bottom plate removed, as indi--

cated by the line XII—XWI of Fig. VII, and
Fig. XIV'is a top plan view of said hook frame

with a portion of the frame broken away for

purposes of better illustration.

The invention has been. 111ustrated herein as
applied to a lockstitch sewing machine of the type
disclosed in the pending application of Oscar
Quist, Ser. No. 326,828, filed March 30, 1940, and
now matured into Pa,tent No, 2,329,484, dated
September 14, 1943. It will be understood, how-
ever, that the invention is intended for, or sus-
ceptible of, application to other types of vertical
axis rotary hook machines having any. desired
number of needles and rotary hooks and having
other forms of work feeding mechanism and
the like, ,

Referring now to the drawings, the machine
may suitably be provided with a frame having
a base portion 10, the upper surface of which
constitutes a work support At one end of the
- base there is pravided an upwardly extending
hollow standard 41 at the upper end of which is

carried a laterally projecting hollow arm {2 which,

extends over the work support and terminates
in a needle head portion 13. Journaled in suit-
able bearings, provided in the upper portion of
* the standard 1 and in the overhanging arm 12, is
a8 main drive shaft 14 having at its outer end,
beyond the outer wall of the standard, a com-
bined hand wheel and pulley {5 by .means of
" which power is supplied to the machine,

Suitable connections are provided from the

ately mounted. in the needle head and carrying
at its lower end one or more needles 1.
specific connections provided for operating the
needle bar and the particular means employed
for supporting the bar formno part of the present
invention and are, therefore, not fully disclosed
herein. The arrangement may suitably be such
as disclosed in the above-mentioned Quist appli-
cation, in which the needle bar.is not only re-
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ciprocated in a ‘substantially vertical direction,
upon each revolution of the shaft {4, but is also
oscillated to swing its lower end in the direction
of feed. This swinging movement may be of any
selected, variable magnitude and is for the pur-
pose of assisting in the feeding of the work.
However, the needle feed action may be elimi-
nated, if desired. Also mounted in the needle

“head is a spring-urged presser bar {8 carrying

10

a presser foot 19, of any suitable construction,
at its lower end. Any convenient means may be
employed for urging the presser bar downwardly,
to retain the presser foot yieldingly in engage-

- ment with the work, and for disabling the presser
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bar whenever desired.

Any appropriate means may be employed for
feeding the work across the work support. A
feed dog 20 (Fig. II), adapted to extend up-
wardly through openings 2{ in a throat plate,
may he arranged to cooperate with the presser
foot for this purpose. This feed dog may be of
the four-motion type and may receive its feeding
and return movements through operating con-
nections from the shaft- 14, including an eccen~
tric 22 (Fig, IV) adapted to oscillate & rock mem-
ber 23 having an arm connected by a link 24
with an arm 25 secured:to a rock shaft 26 which
extends lengthwise of the base {0 and is jour-
nzled in suitable bearings provided thereon. A
feed rocker arm 271 (Fig. III), secured to the
shaft 26, carries at its upper end a feed bar 28
having mounted thereon the feed dog 20. This
mechanism for imparting the feed and return
movements to the feed dog may suitably be inter- .

-connected, by means of the rock member 23, with

the devices for imparting the feed movement to

the needles 171, as more fully explained in the

above-mentioned Quist application. The length
of the feed stroke of both fhe needles and the .
feed dog may be varied by adjustment of the .
bar 29 through rotation of a thumb screw 30.
Lifting and lowering of the feed dog may be
accomplished through other connections with
the shaft 14, including a gear 31, secured to the
shaft and arranged to drive a transmitting.gear
32 mounted on a horizontally disposed shaft 33
in the standard {1, which is in turn adapted to
drive a gear 34 secured to a shaft 35. The latter-

-~ is mounted for rotation in suitable bearings in

50

&85

the base of the machine. Gears 31 and 34 are
of identical construction so that the shaft 3%
will be given one revolution for each revolution
of the shaft 14. Suitable connections, including

-an eccentric secured to the shaft 35 and cooper-

ating with a strap member 36 pivotally connected
with a downwardly extending arm 37 of the feed

. bar, serves to impart the lifting and lowering

60

-85
shaft {4 for operating a needle bar 16 appropri- -

The .
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movements to the feed dog, all as more fully set
forth in said Quist application. .
The shaft 35 also serves to operate the rotary
hooks which are designated generally at 38 and
38 in Fig. II. For this purpose there is secured
to the shaft 85 at. the appropriate points a pair
of spiral gears 40 (Figs, I and III) adapted to
mesh with spiral pinions #1 secured to shafts 42, -
which shafts support and drive, and form integral

‘parts of, the rotary components of the hooks.

The relation between the gears 40 and pinions

- 81 is such that the hook shafts will be given two

revolutions for each revolution of the shaff 85. -
Inasmuch as the two rotary hook units are
of substantially the same construction and differ
only in the particular configuration and arrange-
ment of certain parts, on account of their right
and lefthand relationship, only one of these unie



. ‘gle or multiple hook machine.
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will be descnbed in detail. Considering the unit
38, this comprises a frame or bracket 43 which
is adjustably mounted on the under side of the
base 10 of the machine.
end of the hook frame is provided with an elon-

For this purpose one '

3

the under surface of the main body 56 of the

. rotary component of the hook. A needle guard

gated slot 44 adapted to receive a screw 45 -

threaded into a lug 46 extending downwardly
from the work supporting portion of the base.
The opposite end of the saddle is forked, as in-
dicated at 47 (Fig. VII), and is adapted to be

clamped, by means of a screw 48, about a bear- -

. ing sleeve 49 (Fig. III) in which the shaft 35 is
journaled. ~ By loosening the screws 45 and 48,
» the hook frame may be shifted longitudinally of-
the base, i. e., transverse to the line of feed of
the work. This permits a variation in the spac-
ing of the needles in a multiple needle machine
and permits adjustment of the rotary hook with
respect to its cooperating needle in either a sin-
“When the hook
frame is adjusted in the manner indicated, the

associated driving gear 40 will also need to be

adjusted and for this purpose it is simply neces-
sary to loosen a set-screw 50 which secures the
driving gear to the shaft 35. .

The hook shaft 42 is journaled at its lower end
in a bushing 51, carried by a portion 52 of the
frame, and it is journaled at its upper end in
‘a bearing 53, mounted in a portion 54 of the
frame.,' The driving pinion &i secured to the
hook shaft is disposed between the two portions
52 and 54 of the frame and is fitted snugly be-
tween ‘the two bearing sleeves §{ and 53 which
take the end thrusts of the shaft.” At its upper
end the shaft 42 is fSared outwardly to provide
a frusto-conical section 55 which extends into
the main body 56 of the rotating component of
the hook. The shaft 42, section 55, and main
_‘body 56 are preferably formed as an integral
unit, although they may be formed in two .or
more separate parts, if desired. Within the usual
cavity in-the top of the hook body there is dis-

.10 (Figs. II, VII and VIII) may be secured to the

hook by a plate portion inserted between. the
plate 68 ‘and the main body 56. The inner, an-
nular surface T{ of the plate 68 is of frusto- -
conical form, conforming with that of the section

- 55-of the hook but spaced slightly therefrom, so

10

as to provide a small annular channel, for the
passage of the lubricant, in continuation of that
formed at the upper end of the sleeve 53. The
downwardly projecting portion 67 is formed, also,

-~ with an-outer frusto-conical surface 12, inclined

15

in the opposite direction from the surface T1.
Surface 12 is spaced slightly from g correspond-
ing frusto-conical surface 73 formed at the inner
edge of the enlarged portion of the opening 66

* in the plate 65, and sérves to sling or impel down-

20
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posed o stationary bobbin carrier 51 which is .

held against. rotation with the rotary compo-
nent, by appropriate means of well known con-
struction. The bobbin carrier is provided with
an interrupted rib 58 adapted to cooperate with

45

a raceway 99 formed in the wall of the rotary -

" component 56. It is the lubrication of this race-
way which constitutes an unportant purpose of
the present invention. .

Referring now to Figs. VII to X, mcluswe
- means, to be hereinafter described, are provided
for delivering lubricant at an appropriate rate to
a fitting 60 having screw-threaded engagement

-‘wardly, during rotation of the hook, any oil which

reaches the surface 72, One or more smal] out-
let ports 14 extending through the bottom of the
main body 56 of the hook serve to deliver oil from
the channe] between the surfaces 55 and 11 to the
interior of the hook body.

It will be apparent that oil delivered to the

“recess 61 and through the passage 63 to the sur-~

face 55 will, upon rotation of the rotary com-

. ponent of the hook, be distributed upwardly and

outwardly along this surface by centrifugal ac¢-
tion and will be forced through the passage 74
to the interior of the rotary component and
thence to the raceway 89. Any oil which tends
to accumulate in the small pocket formed in the
upper surface of the plate 65 will, upon rota-
tion of the hook, be forced downwardly by cen-
trifugal- action due to the configuration of the
surface 12 and the escape of the lubricant at this
point is avoided without the provision of any
closely fitting sealing means due to the relation-
ship of surfaces 72 and 13. A spiral groove 15
formed in the inner surface of the bushing 53
permits some of the lubricant to pass downwardly
along the outer surface of the shaft to lubricate -
the upper bearing and the teeth of the driving
gears. However, during rotation of the shaft,
this lubricant will be forced upwardly by the vis-
cous pump action of the spiral groove so as to
prevent objectional leakage of the lubricant from

_the base of the bushing.

Each hook unit is provided’ thh an escape-
ment mechanism adapted to function in a well
known manner. This mechanism may comprise

~ 4 finger 16 (Fig. II) oscillated upon each cycle

55

with a recess 61 at one side of the hook bracket .

or frame 43. A passage 63 in the frame places
the recess 61 in communication with a notch 64
in the upper end of the bearing sleeve 53. On its
inner surface, the upper end of this bearing sleeve
is flared outwardly to conform with the frusto-
conical section §5 of the hook shaft but it is spaced-
slightly from the latter fo provide an annular
channel for the flow of the lubricant along the
surface of this frusto-conical section. At the
top of the main body of the hook frame, there
is secured a plate 65 which closes the. top of a

_portion of the passage 63. This plate is provided
".with an annular opening 66  surrounding the
_upper end of the bushing '53. Above the end of
‘this bushing the opening: 66 is enlarged to bro-
vide a small annular pocket surrounding a por-

tion of the frusto-conical section 55. Into this .

pocket extends a downwardly projecting portion,
87 of an annular plate 68 secured by screws 69 to

60
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of operation of the machine to carry its end into
engagement with a projection 171 on the bobbin
carrier for-the purpose of turning the latter
slightly against the frictional drag of the rotary :
hook. . This is to permit the thread loop to be
released from the usual projection on the sta-
tionary component of the hook which normally
holds the latter against rotation.  Pinger 16 is ad-
justably carried by an arm 18 by means of an
elongated . slot 79 in the finger and a retaining
screw 80. The arm 18 is secured by means of a
clamping screw 81 to the upper end of a rock
shaft or pin 82. The latter is vertically disposed .
(Fig. IX) in a hole 83 which extends vertically
through the hook saddle and forms a bearing for
the rock shaft. At the lower end of the rock shaft
there is secured a two-armed member 84, of bell-
crank shape, having pivotally attached thereto,
at its elbow, one end of a pitman 85 whose oppo-

- site end is apertured to form a strap cooperating

76

with an eccentric 86 provided at the lower end
of the hook shaft 42, -The arm 87 of the member
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84 extends beneath the pltman 8% end serves to

retain the latter in proper engagement with the -

eccentric 86. In the assembly of these parts, after
the pitman 85 has been applied to the' eccentric,
the member 84 is raised with the rock shaft 82

- to the proper position, at the same time engaging

the bearing aperture in the arm 84 with the pivot
pin 88, which has a tight fit in the pitmagn. Arm
18 is then pressed downwardly over the shaft 82

~until the bottom of its forked end engages the

top plate 65 of the hook unit and it is there
clamped in position. During this adjustment of

10

the arm T8 the shaft 82 is held raised in its proper .

position by means of pliers which may conven-
iently be engaged with a tongue 89 extending up-
wardly from the end of the shaft 82 above the

surface of the arm 18. -
" As best shown .in Figs. VII, VIII and IX, the

escapement operating members 84 and 85 are dis- -
© posed in an L-shaped chamber or recess 90 pro-

vided in the bottom of the frame 43, this cham-

. ber being closed by & plate 84 and a gasket 92
‘secured by screws 93 to the bottom of the frame,

A passage 63a (Fig. XIV) formed through a por-
tion of the frame communicates at one end with

16
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cant continuously, as required, to- the ﬁtting 60 of
each hook unit of the machine. - Referring to
Figs. I, IV and VI, there is provided at the top.of
the vertical standard i{ & relatively large lubri-
cant reservoir 94, This may suitably be formed

of sheet metal, or an appropriate plastic or the -

like, and provided with a flange 95 adapted to be .
clamped between a flat surface 86 provided at the
‘top of the standard. { I and the under surface of &
cap or closure member 91 which is secured by
screws 98 to the top of the standard. Suitable
gaskets 99 may be provided above and below the
flange to insure a tight seal. In order to provide _
maximum lubricant capacity at a substantial ele-

vation above the work support, the reservoir may,

in transverse cross section, have an L-shaped con-

figuration, as illustrated in Fig. IV, ‘The reser- '

" voir may be filled with the desired lubricant
* through an opening 100 in the closure member

20

87, this opening being normally closed by & spring
cap. A gauge of any suitable type is preferably
provided to indicate readily and at all times the

_ extent to which the reservoir is filled. A plug 101,

. formed of Lucite or similar material, extending .

256

the oil passage 63 and at 1ts opposite end with the

interior of the hole 83. In this way, a portion

of the oil delivered through the fitting 60 is sup-

plied to the bearing for the rock shaft 82." This
oil, descending along the rock shaft, enters and
may €ventually fill the chamber 99 at the base of

" the hook frame, or, if this is otherwise filled, it

will be kept constantly replenished. Thus, all of
the relatively moving parts of the escapement
mechanism will be thoroughly lubricated. . More-
over, some of the oil from the chamber 96 will

;work upwardly inte the bearing 51 and thus

lubricate the lower end of the hook shaft. Ac-
cordingly, the lubricant delivered to the hook
frame through the fitting 60 will be supplied to
all of the relatively sliding surfaces of the hook
unit, some going to the hook raceway and to the
upper bearing for the hook shaft, as well’ as to
the driving pinion on the latter, and some going
to the rock shaft 82 and thence into the chamber

90 and serving in part to lubricate the escape-.

ment ‘mechanism and the- lower bearing ‘for the
hook shaft.

By reference to Flgs VIII and XIIT, it wlll be.
noted that the construction and arrangement of !
" the escapement mechanism and other parts asso-

ciated with the hook shaft is such that the latter
may be readily removed and re-inserted through
the top of the hook frame without removing the

. blate 91 which closes the recess.98. To remove
. the shaft, it is simply necessary to loosen the set-

screw which retains the pinion 41 and the shaft
may then be lifted out. The connection between

30
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through the closure member 871 and having its
lower end of tapered or wedge-shaped construc-
tion may advantageously be employed for this
purpose. The construction and operation of such
a gauge is more fully disclosed and is claimed in
my application Ser. No. 337,499, filed on May 27,
1940, and issued as Patent No. 2,301,460 on No-
vember 10, 1942.

The lubrlcant may be discharged from the res-
ervoir 94 through an apertured fitting 102, pref-
erably extending through the bottom of the res-

- ervoir at its lowest point. This fitting, which con-
" stitutes a valved outlet port, has a screw-threaded -

40

" may become trapped .in the conduit.

the eccentric 86 and the strap portion of the pit-

man 85 permits ready disengagement and re-
engagement, for this purpose. Furthermore, the
lower end of the eccentric 86 is tapered slightly
or beveled, as shown in Figs. VII and VIH, to
facilitate its introduction into the opening in the
pitman 85. As will be seen in Fig. XIII, the re-
cess 90 is of such narrow dimension that the
pitman 85, when disconnected from the eccentric,
cannot be displaced very far from it§ normal path
of movement, so that the beveled end of the ec-
centric may always be readily inserted in the strap
opening. Moreover, the relation between the
opening 66, in the plate 65, and the portion 81,

of plate 88, is such as to permit the indicated ‘

removal and assembly of the hook shaft. .
- We tum now to the means for supplying lubri-

G0
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neck (03 extending through an opening in the
reservoir bottom and is elamped in place by g nut
‘104. "A gasket (05 between the underside of the
reservoir and a Shoulder on the fitting serves to
prevent leakage of the oil around the fitting. At
its lower end the member 102 is connected with .
a tube or conduit {06 formed of any suitable ma-

5 terial, such as brass or a plastic composition or
the like, this conduit being attached to the fitting

by means of a suitable coupling 107. For & con-
siderable distance downwardly from the reservoir
the conduit (06 is disposed in a substantially ver-
tical position and is free from sharp bends. This
insures the ready escape of any air bubbles which
Such air
bubbles will rise freely through the vertical tubing
and be released into the reservoir. At its lower
end the conduit has a portion 108 which is curved
aver a sweeping arc and carries at its terminal
a coupling 109 -adapted to receive the screw-
threaded end of a tube 110 which passes through
a vertical wall 1 If forming a downward extension
of the inner wall of the standard {f., Tube {id
forms part of a manifold member {12 which, as
best shown in Figs. XTI and XII, is provided with
a passage 118 adapted to deliver the lubricant
into a cross channel {{4. This, to facilitate man.
ufacture, is closed at one end by a removahle
screw plug 115. Small ports {16 extend down-

wardly from the cross channel (14 and commu- - -

nicate with separate channels (17, formed in
branched extensions of the manifold member.
For the purpose of regulating the flow of oil
through each of the small ports 11§ into its
related channel 117, a suitable valve is provided. -

.Each of these valves comprises an adjustable

screw-threaded plug 118 having a conical poin:
119 &t its inner end adapted to close the port



116 to any desired extent. The rlug may be
retained in any desired position by means of &
lock nut 120." In each of the extensions provided
. With the channels {17 there is inserted a nipple
121 adapted. to be connected by a coupling 122
with a conduit 123. The conduits 123 are con-
nected with the respective fittings 60, above de-

scribed, " associated with the two hook frames.

Each of theconduits 123 is provided with a large -

loop section 128 to permit adjustment of the
hook frames, in the manner previously explained,
without disturbing in any way the connection
of the conduits with the hook frames or with
the reservoir or with any other member. .

Returning now to the reservoir (Figs. IV and
VI), convenient means -is brovided for either
opening or closing, at will, the valve associated
with the fitting 102. For this purpose a conical
valve surface 125 is provided at the lower end of
a long valve stem {26 which projects upwardly
- through the closure member 91 and is provided
at its upper end with a suitable knob i21. A
spring 128, acting between the under surface of
the closure 97 and g washer 129 carried by the
valve stem, urges. the latter downwardly. A pin
130 extending through the valve stem, adjacent
its lower end cooperates with the upper end of
the fitting 102 and may either engage the main
flat portion: of the top of this member or may
register with a pair of V-notches 131 formed in
the rim of the member. When the valve stem
is in the position indicated in Fig. V1, in which
the pin (30 registers with the notches 131, the
valve {25 is seated and the flow of lubricant into
the conduit 106 is cut off. However, if the valve
stem is rotated through a small angle, it will be
cammed upwardly, as a result of the pin 130 rid-
ing up the sides of the V-notches and onto the
flat portion of the top of member 102, thereby

opening the valve and permitting the flow of u-

bricant into the conduit 106. The knob 127 may
suitably be formed with a rib 132 or some other
indicating means to show. whether the valve is
closed or open. - oo

The lower end of the standard (Fig. I) is pref-
erably closed by a bottom plate 133 and a gasket
134 to provide a lubricant chamber serving as
8 reservoir for a suitable lubricant for the var-
ious bearing surfaces within the standard and,
if desired, in other parts of the machine also.
The gear 34, secured to the shaft 35, may be ar-
ranged to dip.into the lubricant in this chamber

and disperse it throughout the standard. The lu--
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3
ever the machine. is idle, the valve 125 will be
closed by positioning the indicator 32 on the
knob 127 in the direction shown in Fig. V. When
it is desired to start the machine after an idle
period, the knob {27 is rotated slightly, through
about 90°, to carry the pin 130 out of the V-
notches 181 and onto the flat upper surface at
the top of the fitting 102. This will permit the
flow of oil from_the reservoir through the con- .
duit 108 to the manifold (12, From the.trans-
verse channel {14 of the latter a portion will pass

" through each of the vertical ports {i6. The rate

of flow tkrough these ports should be suitably
regulated, by proper adjustment of the screw
plugs 118, so that just the right amount of oil

.to supply the lubrication requirements of the

vertical hooks will be delivered to the latter. A
portion of this lubricant will be passed through

. the channel 63 and the opening 64 to the frusto-

‘conical surface §5, at the upper end of the hook

shaft, and upon rotation of the latter will be
forced upwardly and outwardly by centrifugal

. action and delivered through the passage 74 to

25
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the interior of the hook and thence to the race.-
way. When the rotary hook is stationary, be-
tween the formation of successive seams or lines
of stitching, the oil will simply accumulate in the
small clearance space around the conical sur-
face 55 and in the small pocket in the top of
plate 65. It will be understood that during these
brief idle periods of the hooks, the valve 125 will
be left open. However, the flow of oil will not. be

. sufficient at these times to cause any substantial

loss of lubricant around the depending portion
of the plate 68. The frusto-conical surface 712
of the latter will, during rotation of the hook,
serve to throw or impel the oil downwardly into

" .the small pocket and from the latter into-the
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bricant. may also be dispersed to a certain extent .

by the rocking of the arm 25. A gauge 135, hav-
ing its upper end flush with the.top of the work
supporting surface, adjacent the standard, and
which may suitably be of the type disclosed in
the above-mentioned Sauer application, may be
provided to show at all times the level of ‘the
lubricant within the chamber.

The operation of 'the machine is believed to be
clear from the foregoing. A b¥ief résumé, how-
ever, will now be given. Periodically, say once
or several times a day, depending upon the ex-
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tent of use of tte machine, s suitable lubricant,
preferably of a light, stainless type, is introduced -

trough the filling opening 100 into the reser-

voir 94 until the transverse indicating line on-

the gauge 0| is reached. Whenever required,
additional lubricant, preferably of a somewhat
heavier type, may also be introduced into the
reservoir at the base of the hollow standard. A
suitable opening, not shown, may be provided in
the wall of the standard for this purpose. ‘When-
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passages communicating with the raceway. This
not only prevents the escape of the lubricant dur-
ing the periods of operation but also provides
space for the subsequent accumulation of oil dur--
ing idle periods. A part of the oil delivered to
the surface 56 will descend through the spiral

- groove 1§ into the bearing 53 and provide ade-

.in'any way, the conduits which

quate lubrication of the latter. Some of this oil -
will find its way even to the teeth of the gear
81, During rotation of the hook shaft, however,
there is a-tendency to impel the oil upwardly -
within the bushing 83, due to the sense of the
spiral groove 15, so that no appreciable amount,
of oil will escape from the bushing. Another part: °
of the oil delivered to the recess 81 in the hook
frame will be diverted through the passage 63a
to the bearing aperture 83 in which the rock
shaft 82 is mounted. Thus, this rock shaft is
adequately lubricated and any excess lubricant

‘descending along the shaft is delivered into the

small L-shaped chamber 80 at the bottom of the
hook frame, This oil will serve to Iubricate the
operating linkage for the escapement mechanism,
including the eccentric -86. - /
oil will also find its way into the bearing sleeve
§1 to lubricate the lower end of the hook shaft 42. .

Srould it be desired, for any reason, to adjust
the hook units with respect to each. other or to
the line of stitching, the adjustment may be very
simply effected by loosening and subsequently
tightening the screws 45 and 48, which retain
the hook frame, and the set~-screws 80, which re-
tain the gears 40 in proper relation on the shaft
35, It is not necessary to disconnect, or. disturb
deliver the lubri-

cant to the hook frames. - = : ‘
While an illustrative form of the invention has

A portion ‘of this =
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'been described in considersble detail, it will be

. understood that numerous variations may be-

made in‘ the construction and arrangement of
the several parts without departing from the gen-
.eral ‘principles and scope of the invention. The
terms and expressions used herein have been em-
ployed as terms of descrxptmn and not of llmlta-
tion.

.What I claim is: '

1. A lockstick sewing machme havmg g base
with g work supporting surface, a standard rising

from one end of said basé, a rotary hook unit’

mounted in said base with its axis normal to said
work supporting surface, said hook unit having a
rotary component and g stationary component
with a raceway therebetween, said rotary com-
ponent including an axially extending driving

2,386,340

ponent for oscillating said rock-shaft, a lubri-
cant reservoir spaced from said hook unit and
disposed above the level thereof, means for de-
livering lubricant from sald reservoir to said hook
unit and for directing the lubricant so delivered
to said bearings for said shaft, to said raceway
and to said rock-shaft and the operating connec-

. tions therefor,
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shaft, bearing means for said shaft, a lubricant

reservoir carried by said standard above said work
support, a conduit extending from said reservoir
to said hook for delivering oil to a surface on said
rotary component, said surface being so con-
structed and arranged as to induce a pumping

20

action upon the oil to force it into said raceway, . -

means forming an annular lubricant collecting
pocket extending about said surface, and means
for delivering lubricant from said pocket in one
direction to said raceway and in another direc-
tion to said bearing means for said shaft.

2. A lockstitch sewing machine having a base
with & work supporting surface, a standard rising
from one end of said base, g rotary hook unit
mounted in said base with its axis normal to said
work supporting surface, said hook unit having a
rotary component and a stationary component
with’ a raceway therebetween, said rotary com-
ponent including an axially extending driving

shaft, bearing means for said shaft, a lubricant

reservoir carried by said standard above said work
support, a conduit extending from said reservoir
to said hook for delivering oil to a surface on said
rotary component, said surface being so con-
structed and arranged as to induce a pumping
action upon the oil to force it into said raceway,
means forming an annular lubricant collecting
pocket extending about said surface, and means
responsive to the condition of rest or rotation of
said rotary component for delivering lubricant
from said pocket alternately to said raceway and
‘to said bearing means for said shaft.

3. In a lockstitch sewing machine having a base
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" with a work support, a rotary hook unit having & -

:frame, a rotary component including a shaft hav-
ing its axis normal to said work support and a sta-
tionary component, upper and lower bearings in

said frame for said shaft, said rotary and sta-

tionary components having a horizontally dis-
posed raceway therebetween, escapement means
‘arranged to engage said stationary component
during each cycle of the machine, said escape-

ment means including a rock-shaft journaled in,

said frame, connections from said rotary com-
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4, In a sewing machine a vertical axis rotary
hook, said hook comprising a rotary component
including a shaft and a stationary component
Having a rib in bearing engagement with a race-
way in said rotary component, a bearing for said
shaft, a main lubricant reservoir disposed at a
point remote from said rotary hook, and lubri-
cant conducting means for delivering lubricant
from said reservoir to a surface at the periphery .
of said rotary component, the construction and
arrangement being such as to provide passages
through which the lubricant so delivered to said
surface will be discharged therefrom alternately
to said raceway upon rotation of said rotary com~
ponent and to-said bearing when said component
is at rest.

5. In a sewing machine, a vertical axis rotary
hook comprising rotary and stationary compo-
nents, a shaft adapted to support and actuate
said rotary component, a bracket in which said
shaft is journaled, a lubricant-containing recess
in the lower end of said bracket into which said
shaft extends, escapement means cooperating
with said stationary component, actuating means
for said escapement means housed in said recess
and connected with said shaft, the connection
between said shaft and said actuating means com-
prising an eccentric at the lower end of said shaft
wholly within the projection of the periphery of
said shaft, said actuating means inciuding a
part having an axially sliding fit with respect to
said eccentric so as to permit removal and replace-

.ment of said shaft from above with consequent

engagement and disengagement of said connec- -
tion. with said actuating means without a.ccess to
said recess,

6. In a sewing machine, a vertical axis rotary
hook comprising rotary and stationary compo-
nents, a shaft adapted to support and actuate
said rotary component, & bracket in which said
shaft is journaled, a lubricant-containing recess
in the lower end of said bracket into which said
shaft extends, escapement means cooperating

" with said stationary component, actuating means

for said escapement means housed in said recess
and connected with said shaft, the connection be-
tween said shaft and said actuating means com-
prising an eccentric at the lower end of said shaft

“wholly within the projection of the periphery of

said shaft, said actuating means including a part
having an axially siding fit with respect to said
eccentric so that engagement and disengagement
thereof may be effected by a simple upward axial
sliding movement of said shaft.

GEORGE SAUER.



