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 UNITED STATES PATENT OFFICE.

. C. SANGER, OF SALEM, MASSACHUSETTS.

REGULATOR FOR SELF-ACTING MULES.

Specification of Letters Patent No. 6,570, dated July 3, 1849.

1o all whom it may concern:

Be 1t known that I, Epenezer C. SANGER,
of Salem, 1n the county of Essex and State
of Massachusetts, have invented a regulator
or improvement in mechanism to be applied
to the self-acting mule, and for the purpose
of gradually and properly reducing to a
certain velocity the speed of the spindles
after the mule-carriage has been run out to
the extent of 1ts motion and the necessary
amount of twist has been put in the yarns
previous to the backing-off of the spindles
and running in of the carriage; and I do
hereby declare that my said invention is
fully described and represented in the fol-
lowing specification and accompanying
drawings, letters, figures, and references

‘thereof.

Of the said drawings Figure 1, represents
a top view of my mmvention and certain parts
of the mule to which it i1s directly applied.
g 2, 1s a front, and Fig. 3, a side elevation
of the above. Fig. 4, 1s a vertical section of
the depressing cam and lever of the regu-
lator, the said view being made to represent
an nner side view of the regulator. Fig. 5,
1s a side view of the twist cam, and the slide
which works or turns within it, and which

1s connected with the lever of the regulator.

In Figs. 1, 2, 3, A, denotes the main shaft |

of the mule.
B, 1s the fast pulley or that which drives

the mule while the carriage of it is running
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out, the said pulley being made fast on the
driving shaft. C, is a pulley fixed on a short
tubular shaft D, which 1s placed and runs
on the driving shaft, and has a toothed pin-
ion or gear Ii, fixed on it. The said pulley
C, 1s that which drives the mule when the
carrlage 1s running 1n. Between the pulleys
B, and C, i1s a loose pulley F, which is made

to run freely on the driving shaft, the three

pulleys B, C, and ¥, being each made of the

- same diameter.
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(x, 1s that part of the main frame of the
mule which supports the operative parts.
H, 1s the twist pulley, or that which gives
motion to the band—which drives the spin-
dles, for the purpose of twisting the yarn.
I, 1s the weighted shipper, or lever for

changing the driving belt from one of the |
pulleys B, C, and F, to the other as circum-
stances may require, the said band being
made to run through an eye piece K, pro-
Jecting from the shipper. |

L, 1s a worm or endless screw placed on

-whee] M.

which turns on a fulerum or
1ng from the plate d.

the driving shaft, the said worm being made
to engage with a train of gear wheels M, N,
O, P, the wheel N, being shown by dotted
lines as directly in rear or by the side of the
The upper wheel P, 1s fixed on
one end of a shatt (), (represented in longi-
tudinal section in Fig. 6,) which is sup-
ported 1n a bearing R, sustained in position
by arms S, S. On the opposite end of the

‘shatt (), 1s the twist cam T, within which
the rotary slide U, works or turns, the said

slide being made to turn freely on the shaft
Q. A small stud V, projecting from the

side of a lever W, rests either on the twist
~cam or 1ts slide, according to circumstances

as will be hereinafter explained. The said
lever W, turns at one end on a fulcrum or a

pin X, while at its other end it is connected

with the shipper I, by a connecting rod or
Iink Y, jointed to both.
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Z, 1s a bar which is jointed at its upper

end to about the middle part of the lever

W, and extends downward, and is connected

to a lever a, by a spring b, one end of which

1s aflixed to the bar Z, and the other end to
the lever @. The said lever @, turns on a ful-

ccrum at ¢, and 1s depressed at the proper
times, by a cam or some other suitable con-
| | 85

trivance. o
All the above described mechanism is such

‘as 1s In common use, and to which I have
“applied my improvement which I shall now
particularly describe. Before proceeding

however to an explanation of my invention,

I will state what 1s well known, viz: that
“the twist cam T, and slide U, are ordinarily
~connected by a clamp screw, which when

my invention or regulator is employed is

“dispensed with.

- On one end of the driving shaft is a cir-

“cular plate or disk d, which is firmly fixed
to the shaft and revolves with it.
nner face of this disk a lever ¢, is applied,

On the

so as to turn on a fulcrum or pin f, pro-
jecting from the face of the plate. The

‘sald lever has a ball or weight ¢, aflixed on
1ts outer end while 1ts inner end is jointed

to one arm of a small lever click or pawl A,
pin ¢, project-

The pawl A, works in connection with the

turns freely on the main shaft A, and has
a cam /, projecting from its side, and from
the external surface of a small tubular
shaft m, which is made to extend from the
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teeth of a ratchet wheel %, which plays or .
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ratchet Wheel a,ud toward the WOrm L and |

- over one end of a 1ever n, which turns on a
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fulerum or pin o, and 1s connected by a rod
», and an arm ¢, to the rotary slide U,
of the twist cam T, the arm ¢, being made'
to project from the lower part of the shde_

as seen in Kig. 5.
The lever pawl or click %, is pressed down
toward - the ratchet wheel by a spring 7,

which is fixed to the pawl and to the disk or
plate 4.

In order to counterbalance any improper |
centrifugal strain, which might or would

be produced by the action of the weighted

"lever e, T employ another and similar Jever

7, Whloh I place on the opposite side of the

mam shaft, and made to turn on a ful-
‘crum or pin s, projecting from the face of

plate ¢, see I‘1D‘ 7, which repreeeute a sec-
tion of the two Tevers e, and 7, and the con-
necting ring ¢; between them ; "the said sec-
tion belncr taken in a plane pamllel to the

plate d.

The said connecting ring ¢, is placed and
turns loosely on the main shmit and between
the ratchet wheel %, and plate 4. It is con-

" nected with each of the levers ¢, and 7', by

“means of a small arm %, which 1s made to

~ extend from each lever and between two
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- at a velocity

- the lever 7' or to the ring
‘spring @, 1S attached the SELId spring being |

ears v, w, projecting from the slide ring
as seen 1n I‘ 1g. (. To elther the arm , of

also attached at its other end to the plate d.
~ While the main shaft is kept in revolution
which will 1mpart to the

- spindles a speed above that at which we de-
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sire to reduce them, just

of the lever e, will so throw said ball in a

direction toward the circumference of the

plate d, as to cause the lever to turn on its
fulormu in such manner as to lift the lever

pawl A, out of gear with the teeth of the
ratchet - wheel beneath it. Consequently

- while it so remains out of gear with them, 1t
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~wheel,

produce no revolution of the ratchet
nor of the cam thereof. As soon
however as the speed of the main shaft falls
or lessens so as to allow the ball to fall back
sufficiently to throw the click or pawl A4,
into gear with the ratchet wheel, the latter
will be turned on the shaft, and will so
move around the cam [/, as to carry it
against the lever =, and depress the end
thereof directly under the cam. Such de-
pression of the end of the lever will be at-
tended with a consequent elevation of the
opposite end of it. This elevation of the

can

This momentum D'raduall

{, one end of a

previous to the |
performance of the baeklucr off, the centrif- |
ugal force generated in the ball or weight

6,670

opposute end creates a partml rotatlou of
the slide U ; such a one as will cause the stud

of the slide U. When this takes place the
shipper I, falls over from a vertical posi-
tion, into an inclined one and toward the
stud V, and so as to carry

C.

upon the pulley

While the dmvmﬂ' belt is on the pulley B _
'the slide U, of the twist cam T, 1s statlou-
ary, the twmt cam 1n motion or revolutlon, |

fmd the stud V, is resting on the periphery
of the twist cam. When the shipper 1s

‘thrown up, by the machinery of the mule

which actuates the lever a, the driving belt
is moved from the fast pulley to the loose

V, to fall from the part v, down to the part
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_ the driving belt
from the loose or middle pulley F to and
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one, the twist machinery being still 111 mo- -

tion tinder the momentum generated in 1it.
deoreases until
the velocity of the Spmdles 1s reduced to
the speed Wthh they are to have when the
driving belt 1s shifted from the loose pulley

to aud upon the third pulley, or that Whlch' -
89

produces the running in of the carriage.
And while the momentum 1s belng 1educed

the stud V, rests on the perlphery of the

80

slide U, whwh as - soon as the reduction has

‘been effected is put in motion so as to per-

mit the stud to fall from the extremity v,
down upon the part z, of the slide as before
mentioned. Thus it will be seen that the
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stud V., is suffered to remain on the slide,

while the momentum 1is being reduced, and-
does not fall from 113 while the momentum 1S
oreatest as it does 1n the usual way hereto-
fore practiced. -

Having thus descrlbed my 1nvent10n, that |

which T olalm a8 New 1s—
1. The regulator constructed and made to
operate subeta.utmlly as above described ; the

welghted centrlfucral lever e, the lever pawl
or click i, the ratchet wheel fe, 1ts cam [,
and the lever n, applied tocrether and to the
main driving. shaft A, ond the slide U, of

fied.

9. And as aumhary to the above I clalm |

the second centrifugal Wewhted lever 77,

and the ring ¢, and retractive Spring in com-

bination thereW1th the same bemg for the

purpose above explamed

In testimony whereof I have hereto set
my slgnature thls fhifth day of Feby ‘A. D.

1849.
EBENEZER C SANGER
Wltuesses
- GEo. O. HARRIS,
F. M. CREAMER.
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same consisting of the combination of the =
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the twist cam T, essentlally as ‘above spem- |
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