
3 sheets-Sheet 1. 
H. E. HARBAUGH. 

CIRCULAR KNITTING MACHINE, 

(No Model.) 

Patented July 14, 1896. No. 564,176. 

)) 

    

  

  

  

  

  

  



(No Model.) 

No. 564,176. 

3 sheets-Sheet 2 
H. E. HAR BAUGH. 

CIRCULAR KNITTING MACHINE, 

Patented July 14, 1896, 
  



(No Model.) 

No. 564,176. 

3 Sheets-Sheet 3 
H. E. HARBAUGH. . 

CIRCULAR KNITTING MACHINE, 
. Patented July 14, 1896. 

22.8. 
  



Cd 

UNITED STATES PATENT OFFICE. 
HOWARD E. HARBAUGH, OF KENOSHLA, VISCONSIN, ASSIGNOR TO TIHE 

CHICAGO-ROCKFORD HOSIERY COMPANY, OR SAME PLACE. 

CIRCULAR-KNITT N G MACHINE. 

SPECIFICATION vorming part of Letters Patent No. 564,176, dated July 14, 1896. 
Application filed September 15, 1894, Serial No, 523,167. (ro model.) 

To all who?, it ??? concern: 
Beitknown that, HOWARDE. HARBAUGH, 

a citizen of the United States, residing in the 
city and county of Kenosha, in the State of 
Wisconsin, have invented certain new and 
useful Improvements in Knitting-Machines, . 
of which the following is a specification. 
The object of my invention is the improve 

ment of the knitting-machine shown and de 
scribed in the specification and drawings of 
Letters Patent of the United States No. 
482,173, granted to myself September 6, 1892; 
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and it consists of certain new and useful fea 
tures of construction and combinations of 
artshereinafter fully described, and specific 

ally pointed out in the claims. Referring to the accompanying drawings, 
which form a part of this specification, Fig 
urel is one side of a vertical section of a knit 
ting-machine containing my improvements. 
Figs. 2 to 5, inclusive, are views of detailed 

i parts shown in operative relation and con 
nection in Fig. 1. 
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Fig. 6 is an intérior view 
of the operative parts of the cam-cylinder of 
the machine. Fig. 7 is a view of the head of 
the machine minus its interior parts. Fig. 
8 is a bottom plan view of the sinker-slide 
cam-ring. Fig. 9 is a top plan view of a frag 
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ment of the same. • 
Like letters of reference indicate corre 

sponding parts throughout the several views. 
A is a needle-cylinder having a series of 

vertical radial grooves Atherein correspond 
ing with the number of needles in the ma 
chine and provided with a horizontal annu 
lar bearing Aanda circular horizontalsinker 
slide bed and sinker cam-ring bearing A, 
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which is supported by a part G, to be de 
scribed hereinafter, and prevented from turn 
ing om said needle-cylinder by means of a set 
screw A. 
Care needle-elevating cans which are sup 

ported by and are freely rotatable on the 
bearing A, which is driven upon and thereby 
rigidly connected with the needle-cylinder A. 
D is a needle, the shank D' whereof tel 

minates in a hook D'. 
Eis a needle-slide havinga matrix E'there 

in-the counterpart of the hook D on the 
shank of the needle D, which it receives 

aad provided with a lug Eº, a stop Eº, an in 
clined friction-stop Eadjacent to the stop 
E, and a needle-bearing E, the functions 
whereof will be fully explained hereinafter. 
The construction of the hook D, the ma 55 

trix. E", and the bearing Eso locks the hook 
into the matrix that the needle D has rigid, 
connection with the needle-slide E when 
is, toward the part G. - 
F is a combined presser and stop having a 

bearing F" on the part G, resting on the nee. 
dle-cylinder A, and to be described herein 
after, whereon it may be oscillated. . . . . 
F is a spring norinally impelling the com 

pressed toward the outer edge thereof... that 

|bined presser and stop F into engagement 
with the stop E and adjacent friction-stop E. 
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G is an annular support for the combined. 
presser and stop F and its spring F. The 
support G rests on the annular projection G' 
on the needle-cylinder A, and has a series of 
vertical grooves Gºtherein corresponding in 
number and coinciding with the needle-slide 
grooves A in the needle-cylinder A. 
G is a ring for securing the springs F in 

the slots G° in the annular support G. The 
springs Fare not attached to any of the parts 
composing the machine, but are simply held 
loosely in the slots G by means of the ring G. 
H is a cam-cylinder, having a stop-cam H., 

rigidly connected there with. The stop-cam 
H', while compelling the needle - elevating 
cams C to rotate synchronously with the cam 
cylinder H, allows them to travel up and 
down with the needle-cylinder A, as indicated 
by dotted lines in Fig. 6. The object of the 
construction. just described is to cause the 
stop E on the needle-slide E to travel upward 
into engagement with the combined presser. 
and stop F at every revolution of the cam 
ring. H. - . . . 
His a standard for supporting the yarn 

carrier and other parts of the machine. 
I is a sinker cam-ring, having a sinker-slide 

groove I therein, and provided with sinker 
side casus ?, piy?ted thereto at Iº. 

are springsnorisally impelling the sinker 
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slides I, through the sinker-slide cams I, 
against the workin the machine. Jare adjustable projections, screws being zoo 
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shown, one of which the standard Halways. 
engages when it rotates to operate the ma 
chine. 
K is an arm jointed by one cnd, by means 

of a pivot K', to the standard II' and termi 
mating in a double-armed bracket K', having 
vertical slots Kin the free ends of the double 

| armed bracket K°, one of said slots IX* only 
being shown, Fig. 7. 
L is a needle-latch-controlling ring-seg 

ment resting rotatably on the sinker cam 
ring I, the ends whereof are provided with 
opposite inclines L'. 

L* are screws inserted through the slots K 
in the bracket K and set into the ring-seg 
ment L, which construction permits the ring 

... segment Lto be freely raised and lowered and 
still requires it to rotate synchronously with 
the standard H. 
M is a yarn-carrier, from which project 

needle-latch openers M' integral or rigidly 
connected there with. 
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Mare ways, formed by the opposite inclines 
L' on the ring-segment I and the counterpart 
opposite inclines M on the lower edges of 
the needle-latch openers M'. 
N is a slide for maintaining the needle D 

in action. 
Fig. 1 represents the parts of the machine 

in proper position to knit around and around 
to form the legs and feet of stockings. As the 
machine starts in to knit the, heel or toe of a 
stocking, the slides N descend out of engage 
ment with the needle-slides E. The springs 
F', operating through the combined pressers 
and stops F, will throw the lower end of the 
needle-slides E over to O and about half of 
the needles D of the machine will go out of 
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action, and while these needles remain out of 
action the inclined friction-stops E will rest 
upon the corresponding inclined adjacent 
surfaces P on the combined pressers and stops 
F, and thereby maintain said needles, through 
their slides E, suspended until they again go 
into action. Obviously the stops E will pre 
vent the needles D from traveling any farther 
??????????? in the machine than indicated in 
Fig. 1. - 
The ring-segment, L prevents the latches of 

the needles D from closing when the machine 
is knitting and the needles are in the position. 
shown in Fig. 1, which is the highest point 
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that they can reach in the machine. When 
the machine is running idly, the latches of 
the needles are often wholly or partially shut, 
in which event, as the needles reach the nee 
dle-latch openers M', they are opened thereby 
and pass down through the ways M. 
The needle-cylinder A has vertical adjust 

ment to cause the machine to knit its work 
more or less loosely, as may be desired, in 
which adjustment the needle-elevating cams 

C, resting on the bearing A, rigidly connected 
with the needle-cylinder A, the sinker cam 
ring I, and the ring-segment L. participate. 
The slot-and-screw connection between the 
ring-segment L and bracket K'permits the 
yarn-carrier AI to always remain at the same 
elevation. 

claim 
1. In a knitting-machine, in combination, 

a needlehaving a shank terminating in a hook, 
and a needle-slide, furnished with a needle 
bearing, on its inner edge, and provided with 
a matrix, the counterpart of the hook on the 

o 
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needle-shank, said needle-bearing and matrix 
affording provision for locking said hook into . 
the needle-slide, substantially as 
purpose specified. 

2. In a knitting-machine, in combination, 
a needle cylinder or bed, a needle-slide pro 
vided with a lug, a stop, and an inclined ad 

and for the 

jacent friction-stop, and a combined oscillat 
ing presser and stop having a bearing on said 
needle cylinder or bed and engaging the stops 
on the needle-slide, and a spring normally im 
pelling the combined oscillatory presser and 
stop into engagement with the stops on the 
needle-slide, substantially as and for the pur 
pose specified. 

3. In a knitting-machine, in combination, 
the cam-cylinder, the needle-slides, the com 
bined pressers and stops and their actuating 
springs, the needles, the needl?-elevating canus 
vertically movable in the cam-cylinder, and 
the needle-cylinder provided with a horizon 
tal bearing for supporting and elevating said 
calms and needles, substantially as and for the 
purpose specified. Y 

4. In a knitting-machine, in combination, 
the needles, a needle-cylinder, a needle-latch 
controlling ring-segment, the ends whereof 
are provided with opposite inclines, the com 
bined yarn-carrier and needle-latch openers 
located between the inclined ends of the ring 
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segment and forming with them ways down 
which the latches of the needles travel after 
being opened by the latch-openers, substan 
tially as and for the purpose specified. 

5. In a knitting-machine, in combination, 
the needle-cylinder provided with a bearing 
for a sinker cam-ring, a sinker cam-ring, rest 
ing thereon, a needle-latch-controlling ring 
segment resting on the sinker cam-ring, and 
a bracket connected with the ring-segment to 
drive the same, and also having provision to 
permit it to move vertically, independently 
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of said bracket, substantially as and for the 
purpose specified. 

IIOWARD E. HARBAUGH. 
Witnesses: 

L. L. MORRIDEN, 
NELLIE BUNKER. 


