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.To all wlom ¢ 'nmy CONLCErT:
Be 1t known that 1, WALTER H. STEWART,

- of Franklin, in the eoumy of Merrimac and

10

State of N ew Hampshire, have invented cer-
taln new and useful improvements in Knit-
ting-Machines, of ehleh the following 18 a
spemﬁcatlon |

. Myinvention relates to knlttmg machines of

the class adapted for the production of ribbed
fabrics, such as are used for the tops of half-
hose, cuffs for shirts, Cardigan-jacket sleeves,
leggins, drawers, &c., which machines employ
two sets of needles one set working heuzen
tally and the other set vertically.

It 1s the object of my invention to sunphfy
and render certain of operation the means in
machines of the class mentioned for automati-

~cally producing welts, slack courses, &ec., em-

ployed in making clreuleu ribbed fa,brles of
the character mentloned

It 1s also the object of my invention to pro
vide improved means for taking up and main-

- talmng uniform and proper tension on the fab-

25
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ric as it is knitted by such machines.

I will now proceed to deseribe my invention,
so that others skilled in the art may be able to
make and use the same, reference being had to
the accompanying drawings, and to the letters
of reference marked thereon, forming a part
of this specification, the same letters indicat-
ing the same parts wherever they occur.

Of the drawings, Figure 1 represents a side

elevationof aknitting-machine embodying my |

improvements. Iig. 2 represents a-similar
view looking in the direction of the arrow 1,
Fig. 1. Fig.3 1satop plan view of the same.

- Fig. 4 isa plan view of the cams for operating

1€

the dial-needles, the pivot-pins connected

therewith being shown as in section. Fig. 5
representsafrontelevationandasectional view

of the devices immediately connected with the |

stitch-cam of the cam-cylinder for moving the

. same to eftect the knitting of loose or slack

45
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~ inafter referred to.

courses. TFig. 6represents a front, a rear, and
a side view of a part shown in Iig, 5, and here-
Kig, 7 represents front

and side views of the yarn-guide detached.
- Fig. 8 represents a front and rear view and a
development of the cam for operating and con-
trolling the operation ef the devwee for mov:
ing:the dial-cams. .

. Asa glance at the dra,wmgs shows,, my im-

|

[

| provements have been wrought upon a circu-
lar-knibting“machine employing two sets of
needles—a set operating vertically in grooves
of a cylinder, commonly called ‘‘eylinder-nee-
dles,’”” and a set operating horizontally in
orooves of a dial-plate, commonly called ‘‘dial-
needles ’? In the production of plain ribbed
work both sets are operated, the dial-needles
intermediate of the cylinder-needles knitting
from the samé yarn. To produce what are
commonly known as ““slack courses’”—that
is, a course by which to ‘‘cut off”’ and a course
for “plekmg on’’—the stitch-cam of the cyl-
inder-needleis moved so as to malke sald nee-
dles form a course of longer or slacker loops
than are formed in the body of the web, and
for knitting a welt—that is,courses which form
a finished edge to the euff or top of the stock-
ing—the cams which project and retract the
the dial-needles are so controlled as that for
one or more courses they may be projected far
| enough to take the yarn, but not sufficiently

far to carry the loops thereon beyond or below

the latches,and then retracted, holding two or

33
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more loops in their hooks, while two or more

courses are knit on the cylinder-needlesalone,
when the dial-needles are again brought fully
into operation and kmttmg proceeded with,

as before.

In the performance of this work 1t~

80

is necessary that the knitted work should be -

kept under a certain uniform degree of ten-

sion in order to secure the desired results.

The methods by which the recited objects

are accomplished and with which my improve-

ments have to deal are matters of common

knowledge to knitting artisans, my invention
extending only to the means whereby the
methods are practiced, such means being made
simpler in construction and arrangement and
entirely certain of eperation. -

Referring to the drawings, A represents the
base of the machine, and A’ the suPporbmg
frame.

B indicates the needle-cylinder, secured to
the base and provided with vertical groovea,
to receive and guide the cylinder-needles & in
thelr movements.

C indicates a revoluble cam-cylinder pro-
vided on its interior with cam:grooves and

‘cams of common form for engaging the heels of
| the eylinder-needles b to reciprocate the same

| in their groovesa. Of these needle eperatmg
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more than the stitch or drawing-down cam ¢,

- which is represented in Sectlon 1n I‘W o and
- hereinafter referred to.

D represents the dial-plate, ]_-:arowded with
radial grooves for the reception and guidance

of the dial-necedles d, adapted to operate at

‘right angles to and between tha. cylinder-nee-

[0
~ with the eams 1, 2, and 3, (shown in Fig.4 and

20

dlesb
Ii represents the dial-cam plate provided

in dotted lines in Fig. 3,)- which cams are con-
structed and arranged to engage the heels of
the dial-needles and project and retract the
same, the push-ont cam 2 and drawing-in cam

3 being adapted to be moved and controlled so

as to effect the kmttlng of a welt, as 11e1 embe |

fore mentioned.

I indicates the y oke or fuch secu red at its
ends to cam. c¢ylinder C and: emblacmﬂ' and
being secured to the center arbor or shal’t, (,
to which arbor G cam-disk E is also secured..

H represents a bevel-gear secured to the
driving-shaft M, the teeth of said gear H en-
gaging like teeth (not shown) formed on the

lower part of cam-cylinder C, whereby said

30

cam-cylinder and, through the medium of yoke

F and arbor G, cam disk B may be rotated,
needle-cylinder B and dial D being held sta-

tionary with the bed A. B
The foregoing description is considered as

-'being sufficiently full to give a knitting arti-
‘san of common skill an uudmst‘mdmﬁ ot my

1mprovements.

AL
L
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Having reference to lugs 3 and 4 1 lepxe -

sents the stationary cam of the cam- dlsL, 2 the
push-out cam, and 3 the drawing-in eam; and
the position i1n which said cams are pictured
is that requisite for the performance of plain
work; but when a welt is to be formed the po-
sition of cams 2 and 3 is changed, cam 2 being
first moved inward slightly, so as to project
the dial-needles far enough only to take yarn
from the yarn-guide, but not so as to carry the
loops thereon beyond the latches, and subse-
quently moved inward, so as not to project
the dial-needles at all, cam 3 with this last op-
eration being also moved inward, with the ef-
fect of holding the dial-ncedles in retracted
position with two or more loops in the hooks
of the same untii the eylinder-needles knit two
or more courses; as before explained, when
cams 2 and 3 are moved outward together, so
as to cause the dial-needles to knit, as before.
Cam 2 is pivoted to the cam-disk by means of
stud or pivot 4 and cam 3 by means of stud or
pivot b, stud 6 being the means ﬁherebv cam

-1 is secured to the cam-disk.

I represents an angular lever pivoted at its
inner end to the cam-disk and provided at its
angle point with a slot, ¢/, and at its outer end

with a slot, ¢, a stud or pin, &/, secured to |

drawing-in cam 3, extending up through a
slot in cam-disk If and mtoslot 4, and a simi-
lar stud or pin, @, secured to push-out cam 2,
extending also through a slot in cam-disk K
and 1nfo slot 7 of lever I. The form of slots

‘inder (C,

381,963

cams I have not deemed it necessary to show | ¢ < issuch that lever I may be moved mward

toward arbor G one-half the distance of the
movement of which it is capable or permitted

push out ecam 2, but without affecting the po-
sition of drawing-in cam 3, and then lever

I may be moved fully inward, with the result

of moving both cams 2 and 3 fully inward,

when level I may be moved fully outward,

bringing cams 2 and 3 back to their first-men-

tioned position, all for the purpose of assist-

ing in the farnnllon of aw elt as heleml)eione

‘explained.

The means for moving lever I to effect a

‘change in position of the cams 2 'md 3 will

next be described.
- J indicates a lever rigidly Secured at its
outer end to an arbor, X, arranged so as to

tOE 2o e b 70
to have and effect a slight moving inward of

¢

rock in bearings in a bracket, L, sccured to |

cam-cylinder C, the inner end of lever J be-

[ ing loosely connected, as at ¢, to lever 1. A

lever, N, is rigidly connected at its inner end
to atbm K, and at its opposite end extends
out over a small barrel or cylinder, O, pro-

vided with a cam path or groove, o, into which
‘a stud or roller, », from’the free end of lever
‘N extends, as mosb clearly seen in Fig. 3. To

the outer %1de or end of barrel or cylinder O
1s secured in any suitable way ratchet-wheel

P, which is adapted to be operated by a paw],

P, secured to one end of an angular lever, p,

pivoted on a stud, p°, secured to the cam-cyl-
ratchet-wheel I

the barrel O and
being also adapted to turn on said stud p°.

QO

I1CO

The end of lever p opposite that at which the

pawl p’ is pivoted thereto extends downward
and in its normal position rests against a pin,
»°, extending outward from the base of the
cam-eylinder, as seen in Fig. 2.

R indicates an elbow-lever, pivoted at » to
a portion of a bracket, Q, secured to the base
A. The vertical arm of lever R extends
through a slot in base A, and the horizontal
arm 7 extends out over and rests upon a cam,
S, adapted to turn with an arbor, T, having
bearings in bracket Q.

srepresentsaspring secured at cneendto the
vertical arm of lever R and attheotherend to
the bed, whereby arm 7 1s held 1in contact with
cam S. DBy this constraction, as cam S is ro-
tated, the upper end, ", of the vertical arm
of lever R will by the form of said cam be

moved into the path of travel of the end of the

downwardly - extending arm of lever p, re-
sulting in the rocking of said lever on its ful-
crum p® so as to move ratchet-wheel P, and
with it barrel or path cam O, the distance of
one tooth of said ratchet-wheel, pawl p" being
carried back, so as to take another tooth of
the ratchet-wheel by the gravity of that por-
tion of the lever to which it is atfached, and
the upper end of lever IR being moved out of
the path of travel of the downwardly-extend-
ing arm of lever p by means of spring s.

When arm » of lever R is on the lower face,
§', of cam S, (see TFig. 1%,) the upper end of
the vertical arm or lever R will be in position

IC§
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‘to strike lever p; but when it is on the hlgher
part, §°, it will be moved out of the path of smd

lever p.

ot represent ratchet-wheels on arbor T

and adapted to be operated intermittingly by
means of a two-part pawl, 4, pivoted at «’ to
the outer end of an arm, %* secured at its in-

- ner end to astud, «*, extending up through the

10

base A,and to the upper end of which isrigidly

secured one end of a lever, u*, adapted in its
normal position to be held pressed against a

| pi-n, %°, on the base A by means of a spring, 4"
- { represents a stud extending downward

~from a small bracket, ?, secured to the cam-

IS

cylinder C and adapted as said cam-cylinder is
revolved around cylinder B to strike lever ',
move it back against the tension of spring «?,

~and so, through the mediam of the parts con-

necting lever ' with pawl «, move said pawl,

S0 as to rotate either ratchet. wheel Uor U’,or

both, the distance of one tooth. | -
Ratchet-wheel U’ has one tooth cuf away, as

“at?’; so as that it will not be rotated when pawl

25
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- the ratchet-wheels, so that one part of said di-

~other part the other ratchet-wheel, a thinstrip

35

% reaches the point where such tooth is cut
away, and said ratchet-wheel U’ is. moved, so
as to cause pawl « to engage the teeth thereof
by means of ratchet-wheel U, which is mounted
loosely on arbor T, all as will be presently ex-
plained. . Pawl « is slotted or divided in the
center of the end which engages the teeth of

vided end engages one ratchet-wheel and the

of metal, #, extending down from the base A
between said ratchet-wheels.

To ratchet-wheel U is secured a sprocket-
wheel, V. over which runs a chain, v, and to

~ the ehaln v 1s secured the laterally PI eJectmn'

10

pinv/, adapted asratchet-wheel U is rotated to
engage a pln, v*, extending radially from arbor
'T,-to which said last- mentioned pin i8 rigidly
Seeured so that the movement or rotation of -

- said arbm T will also rotate ratchet-wheel U’

4.5

and so carry 1ts'mutilated tooth past the op-
erative point of pawl ». . When pin ¢*is car-

ried around to a position slightly beyond an

- imaginary horizoutal line, pin v" will slip off
"~ therefrom and both ratchet-wheels will be op-

5O

erated in unison by pawl « until said pawl
reaches the cut-away tooth in ratchet-wheel
U’, when the latter will remam quiescent un-

tll again moved by pin ¢’ on pattern-chain v,

~ as before explained. This provision of chain

55
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v and ratchet-wheel U and their adjunets is,

as will be readily understood, for the purpose

of economizing or reducing the size of ratchet-

wheel U" and cam S, the latter, as has been
seen, being rotated by ratchet- wheel U, fast

on arbor T

W indicates a rod depending from braeket'

Q, to which rod is secured. g collar, w, pro-
vided with a laterally-extending pll] W', un-

der which chain v passes, and by which said

chain is kept 1n proper place or position.

In Fig. 8 I have shown frout end rear end
views of path-cam o,as also,as at 0%, a develop-

ment of the periphery or face of said can, 0"

being the front end of said cam and o™ the rear
end,

When the machine I8 belnﬂ' operated to pro- 70
duce plain ribbed work, the dial-cams will
be in the position represented In Figs. 3 and
4, with stud or roller » of lever N in cam-
groove o at the point z, Fig. 8. A point in
the knitting having been reached for the pPro- 75
duction of a welt, arm » of lever R will have
dropped on the lower surface, §', of cam S,
bringing the upper end of arm R into the
path of travel of lever p, so as to turn path-
cam o the distance of one tooth of ratchet- 8o
wheel P af each revolution of the cam-cylin-
der G, at the first operation of which path-

cam o stud » will move to the point 2, mov-

ing the push-out cam inward slightly, so that
the dial-needles will take the yarn from the 85
yarn-guide, but not pass their latchesthrongh
the loops held by said needles. A¢t the sec-
ond operation of path-cam o stud n will move

to the point %, which will effect the full draw-
ing in of both cams 2 and 3, so that the dial- go
needles will not be projected at all. A¢t the
next two movements of path-cam o studn will
move successively to the points 2° 2%, knitting
being performed on the cylinder-needles only.
When next path-cam o isoperated, stud # will g5
be moved from the point 2* to the point 2°, ef-
fecting the drawing out of the cams 2 3 to their

first - mentioned position and operating the

dial-needles with the ¢ylinder-needles to com-
plete the welf, the next and (for the present) 100
final operation of path-cam o carrying stud »

to the point x, the place of starting, and arm
r,Tiding up on the raised faces’ of cam B, mov-

ing the upper end of the vertical arm of lever

R out of the path of travel of arm p, and so 105

stopping the rotation of path-cam o.

Before the knitting of a welt was begun a
slack course was formed by the vertical nee-
dles, as before explained, and the manner in
which this was or is accomplished will next be 110
described. -

The stitch-cam ¢ for the eylmder needles—
that i3, the cam which draws down or de-
presses said needles—is secured to a slide, ¢, |
which is adapted to have a limited vertical 115
movement in cam-eylinder C, and to said slide
1s secured a stud,¢’,extending outward through
a vertical slot in the cam-eylinder, as shown
in section in Fig. 5. A lever, ¢ similar to
lever p, is fulerumed on stud ¢, and i8 pro- 120
vided with a pawl, ¢%, similarto pawl p’,which
engages a Small rafthet-wheel, ¢, adapted to
turn loosely on stud ¢*. Said ratchet-wheelis
provided with an elongated hub, ¢*, to the in-
ner end of which is secured a cam, ¢', (see Fig. 125
6,) adapted to rest and operate against the

lower end or face of a block, ¢, secured to cam-

cylinder C, so that, supposing the lower face,
¢’, to be resting against the lower face of block
¢’, by the rotation of ratchet wheel ¢° the dis- 130
tance of one tooth said cam ¢' will be carried
around so as to bring one of its high points ¢"”
to bear on the lower face of block ¢*, and in this

 way depresging slide ¢’ and its attached stitch-




.. against.
SRR ;DI(}SSGd sulmce 3 or raised surface s’ of cam S,
oo the apperend, » of 1eve1 Iy avill be ont of the
. path of travel m 1evel

o gudes up: on the: plojectmn s of eam S the end

oo oo plished  bwice for: the formatmn of ‘a: slack |
oo oconrse fo eutioff by and another fo pl(_';]a_ on by
11 by constructing two: raised points, s, on cam
10 Sat the proper points, or but one, as shemn'

10
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cam ¢, and the next 1otati0n of ratiehet wheel ¢’ /]
swill bring a lower face, ¢”
of.or to: beal on the ]{}Wel end of block ¢, thus
;-permlttmg stiteh-cam ¢ to be raised by the ac-:
- tion of the heels of the Gylmdei needles there-
18 . on: either: the. de- :
| with each other.

“When arm s

but when said arm 2

Tof lever R wi 1 be moved: into the path of

rise.

before the welt isiformed, and may be aecon:-

in the drawings, for a slack pick-on course.

the machine by means of theslotyin the shank
y'. For the sake of clearness of descrlptlon

I have not shown the yarn guide, which is old

and of common construction, as attached to-

the machine in the full gener al views thereof.

It 1s essential to the k mttmﬂ' of perfect work
that the goods or fabrie should be taken up in
such manner as to keep the stitches on the
needles under even tension, and to secure this
end 1 bhave produced the “tml{e ap mechan-
ismy,’? so called, which will next be deseribed.

Seeured to main shaft M is a gear, d, which
engages and drives a tooth-gear, d, JOUI naled
on a stud d*, secured to the frame A

d’ indlcates a cam secured to gear d, and
adapted, also, to turn on stud -

e mdlcates a roller adapted to turn loosely
on an arbor, ¢, having bearings in uprights
¢ &, Secmed to the bed A“

f 1S a roller similar to roller e, Journaled in
the outer ends of arms 1’ 1/, the i Inner ends of
which arms are rigidly secured to arbor ¢

¢ indicates a fluted roller Joulmled 1n boxes
g’y adapted to slide in slots ¢* formed in the
lower pmb of the uprights ¢, said journal-
boxes ¢ being held pressed in the direction of
the arrow z, Fig. 2, by means of springs ¢,
bearing at one end against said journal-boxes
and at the other qgmnst the forward ends of
serews g°, by which latter means the tension
or force with which the springs bear on the
journal - boxes is regulated. Another fluted
roller similar to roller g, and in Fig. 1 hidden

of cam ¢ olz»poszte;

16 will be understoed of ‘course, that theé;
T atuhet wheels: U: I, cam S, pattern-chain », |
- and theiradj unctsareso: cmstructed and tlmedé
a8 to have the knitting of slack courses and a
20 welt take place ab: the proper: tlmes or pmnts&
N m the operation: Gf the machine. |
SERRRRRRRNERS ¢ represents the yarn-guide, (Shw n'in. flOllt% |
FEEEEE .md side view 1n Fig:§,) which yarn-guide is:
o ‘ulapted to be abtqched to any smele part of’

:tl..wel of lever ¢, though out of the path of |
Ctray el of lever p, :31,1:1(1 50 strllz:e and : oper atele- .
ver ¢ and effect the rotation of cam ¢, so as |
{or one course to depress stiteh-cam: ¢ aud n
the next course: operate ratchet:wheel ¢, s0 as -
;to move cam ¢ again to pelmitsmch cam¢ {o
‘L'hisoper ation of knitting aloosecourse, :
;wlm,h will now be readily nndexstood OCCUTS |
-Ei.pln }v - s -
7 'indicates an: anfrulav lever %ecmod to a?
éstud Uy adapted to tarn in bearings formed in
{'the frame A’ 'the upper end of which leveris g 11 1
[ adapted to be br@ught in contact with camd® ™+ 1 1
1 on stud ¢, the lower end: of said lever being: @
provided Wlth a pawl, £ adapted: to: enfrqgu
the teeth of and to: ﬁpem,te ratchet-swheel 7% 000 01
secured on one of ‘the journal-studs & of: the g5 =
Rigidly secured atoneend 7100
to journal-stud ! is-an arm, ¥, the outeror 1
| free end of 'which ‘arm :is provided with a: |
welght operating with'a tendency to keepthe i

of uprights ¢’

and: preferably adJu%m e on Sdl{l arm.
‘the end of arbor ¢ opposite that at which arm
7118 secured thereto: is rigidly attached the
lower end of an arm, %, from the upper end
o1 whlch the};e pmjectq latemlly a %‘Ezml or:

- 381,963

rear fiuted roller.

upper end of lever [ in contact swith cam &’ as

from rotating back ward by a holding - pawl,
m', seeured to the outer end of an ar m m, at-
ached at 1ts other end to the Uprlﬁ*htS e’

m” 1s a lever pivoted at 2’ to lever !, and
adapted to rest on pin or stud %" of arm k.
Lever m® is provided with a notch or offset,
m', with which stud %" is adapted to enrrage
when arm % 1s moved in {he direction of the
arrow 2, Iig. 2.

The operation of my take-up will now be
readily understood. When the work isloose
or comparatively loose, welghted arm 7 will
operate journal-shaft ¢, so as to move the up-
per end of arm £ in a direction opposite to
arrowv 2, and so permit weighted arm I* to
bring the upper end of lever /in contact with
cam ¢’ and permit pawl I* to operate ratchet-
wheel I, operating the fluted rollers to take
up the work, which, when being drawn taut
or put under more tension, will draw down on
roller f, swinging arm % in the direction of
arrow 2 and causing stud %" on said arm to
engage the offset or natch m' of lever m* draw-
ing the lower end of lever 7 in the same direc-
tlon and the upper end in the opposite direc-
tion and away from cam @, stopping the take-
up operation of the ﬂuted roilers. In this
way the work will be drawn down in a man-
ner to preserve uniform tension on thestitches
held by the needles, and though I have men-
tioned the work as running slack at times,

| this slackness is of such a nature as only to

| from sight by said roller ¢, is' secured to or: i1
forms a part of journal-studs 7, also adapted: : =
to turn in bearings:formed in:the lower: part. SRR
The fluted rollers mentioned = =
| are adapted in their normal positions to have = '
thelr peripheries or surfaces roll in contaet: 11
The work on leaving the =
‘needles passes: down. by and' under: roller e,
| up and overroller f, andidown between fluted: =+ =
rollers g, which are operated to draw it off or?-?
;take it up, as is to'be presently explained.

4 indicates an arm rigidly secured at its'in- 1
‘ner or forward end to arbor ¢ and provided
on its outer end with a wmght, J'y Secured to

To:

1001
1the latter 1s rotated, to cause pawl ¥*:to oper- |
ateratehet-wheel 7, which ratehet-wheeliskept ' 101 0
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the needles.

| comprlsmn* my invention, as herein shown, it

‘the limits of mechanical skill without depart-

ject of my invention, what I claim is-——

‘the studs of said push-out and drawing-in

‘while the slot for the reception of the stud

__the cam-dial and prowded with studs or pins

381,963

permit of the 0pera,t10n of pawl {* on ratchet-
wheel /) the weighted lever j serving to pre-
serve umformlty of tension on the goods SO
far as such tension affects the stltehes held by

Although I have gwen a full descmptlon of
the form and arrangement of all of the parts

is obvions that these may be varied mthm

ing from the nature or spirit of the improve-
ments. |

Having thus explained the nature and ob-

1. The combmetlon with the dial, dial-

needles and cam- dlsk of the push- out and
drawmg -1n cams pwoted to the cam-disk and
prewded with studs extending through slots
formed in the cam-disk, a lever pivoted on the
cam-dial and prowded with slots fo receive

cams, the slot in said lever for the receptlon
of the stud fromr the drawing-in cam being
constructed to permit the lever to havea lim-
ited movement without acting on said stud,

from the push-out cam is constructed to per-
mit of no movement of the lever without op- i
eratmg the last-mentioned cam, and mechan-
ism, substantially as set forth, for intermit-

tmgly operating said lever, as and for the
purposes set forth.

2. The combination, with the dial, dl&l
needles, cam-disk,and its cams 2 3, pwoted to

a’ a? -of lever I, provided with slots ¢ 7/, levers
J and N, albor K, path-cam O, and mechan- .

ism, substantiaily as set forbh for intermit-
tingly rotating said cam, as and for the pur-
poses seb forth.

3. The combination, with the statlenal y
base and rotary cam- cyhnder of the path-cam
O, journaled on a stud secured to said cam-
cylinder, a ratchet-wheel secured to said path-
cam, lever p, provided with a pawl to engage
said ratchet-wheel, lever R and its support,
and rotary cam S, as and for the purposes set
forth. -

4, The eembmatlen with the needle-cylin-
der, cylinder-needles, and retaly cam-cylin-
der, of the stiteh- -cam ¢, slide ¢’y journal- etud

¢, ratehet wheel ¢, prowded w1th the cam ¢/,

block ¢®, lever ¢, provided with pawl ¢, and
means for 1nterm1tt1ngly operating said 1ever,
as set torth.

5. The combination, with machine frame or
support of the fluted take up rollers,uprights
¢*, shaft ¢, journaled therein, and roller e,
adapted to turn thereon, arms f’, secured by
one end to said shaft, roller f, journaled In
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the other end of said arms, weighted arm 7,

lever I, pawl I, ratchet-wheel ’, weighted arm
I, notched lever m?, arm £k, prowded with pin
k" and a rotary cam, @', as and for the pur-
peses set forth.

In testimony whereof T have elgned my namne
to this specification,in the presence of two sub-
scribing witnesses, this 27th day of May, A.
D. 1887. .

WALTER H. STEWART.

Witnesses: _
S. S. JEWETT,
5. K. BLACKSTONE.
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