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The Bchedule referred to'in thess Letters Patent and making part of the same.

Toaﬂwhomstm_,;mm

Be it known that I, B. B. FUrRNEY, of Ghleapee in
the county of Hampden, and Oommonwealth of
sachusetts, have invented a new and improved Ma-
chanical Movement, and I do hereby declare that the
following is a full, cleat, and exact description thereof,
- . referenoce being ha.ﬁ tc the accompa éymg dra.wmga

" making a patt of this specification, and 'to the letters
~ and figures of reference marked thereon.

- .My invention, is herein shown and dese.rihed 88 ap-..

o hed to a windlass, having a hollow cylinder, as & con--
| venient and practncal iliustration of its operatwn in

one of the numerous. apphmtwns 0f whlch it is capa-

ble.
~“In the drawings—

' Figure 1 i8 an end elevatwn of said mndlaas, hav-
- ing my application applied theretes = -

- Figure 2 ia a side elevation of the same; -
Figure 3 is & vertical and axial aecﬁonal view of the

o gaid eyimdar, the.contained shaft and ita appmtenant |
| which project beyond the cylinder, so as to form re-

taining-flanges at the ends, 4nd the head e is remova:
Dble, to allow access to the pa.rts contamed Wlthm the

"cyhnders

parts being shown entire;
- Figure 4 .i8 a vertical axial Bection through said
| 3haﬂ'. and parts attached, as shown in fig. 3, or an axial
gectional view, mnade by the horizontal plane Z Z,in
tig. 6, the shaft being shown entire; -

Flgure 5 is a horizontal axial seetaoﬂ of the parté

‘carried upon the sha.ﬁ, through the line Y Y, in tig “ p
o -.,--'in er.

3; and

F'lgure 6 is a plan view of the shaft and other parts, 1
~-ghown in the same relativé position to the standards :

'ot the windlass which: they occupy in fig. 8. -
Figure 7. I, II, LI, show, respectively, a front,

“side, and rear view of an annular disk, having projec-

‘tions on the opposite sides, and which.mmay be denﬂm-

“inated an annular key.
Figure 8 is an end view of said cylmder, the na.p

being shown as broken away, to display the concave

- gear attached to thie interior of the cylinder, and the
“largest of the three gears upon the shaft.

Figure 9 is anend elevation ‘of the shaft and the;

three gears which are. carried upon it, the position of.

the shaft relativély to the standards bemg a8 gshown
in fig. 3.

. The nature of my mvantwn conslsta in the combi-

pation and arrangement of a sufficient number of.

such eoacting

be produced in the same machine, or to allow the

- driving-shaft to revolve without communicating to

the cylinder any motion whatever; and, further, re-
~lates tp the means by which the co-operating

parts. are retained in oue or another pomtmn of ad- |

justient.
In the ;tpphda,tmn of my invention to' the windlass

shown, vne adjustment of the coacting parts requires
twenty—hw revolutions of the crank and main shaft !

| in bearings

in %power

parts, as- are hereinafter deseribed, to-

allow several dlﬁ‘erent rates of transmitted motion to -
1 ber.

| to revolve the drum of the wmdla.sa once, tlms

increasing the transmitted: power twenty-five timea,

{ less any loss by the ﬂ‘ietion of the co-operating

In another ad]ustment, twelve and otie-half revalus.

‘tions of the main shaft praduce a sin le rotation of he

drum, the rate of ihcrease of power one-half of
the preceding rate; while the third uﬂtment re-
quires but about four and one-fourth revolutions of
the shaft to revolve the drum onos, being a'smaller

loss of apeed, or “nme, and also. a lﬁaa gain of

pOWer.. -
The coustruction may be varied, 80 as to allow a

greater number of 4d,]ustments than -apove given, and
any desired rate of increase of power, mthm pracucal_

limits, may be obtalned

The construction of my 1nvant10u is as follows 3

- The journals of the driven oylinder (' are supported
in the two standards 8 S, |
The ends of the oylinder are dlosed by heads ¢ o,

Central apertures, with proper bushings, are formed

| in- the heads o ¢, through which the main shaft

passes, these a.p-ertmea Deing the bearings of the cyl-
- Rigidly attached tc the inner face of the oylinder (¥

“is the toothéd ring G, forming a concave, ar internal
‘| gear, and having, in this' case, fifty teeth, ' This ring

18 beas located atb a
of the cyhnder, to equahze the strain upon its end

| bearings.

pomt, near the mlddla of the length

The main shaft is conmnuous, _
rectangular head for receiving tlie eye of a orank, w, -
or a pulley may be keyed.to it for racelmg the driv-

n the shaft are formed. the achd eccentric por-
tions I J K, the thrust or eccentricity of I, relatively
to the main shaft, being the least of the three, while

that of K is the. greatest...
A metallic ring, A, the ‘cross-section of whlch is -

nearly rectangular, fits upon the eccentric I, so that
+thi: latter turns free]y within the ring, and teeth gimi-

lar to the teeth upon the.concave gear G are formed
upon its convex aurfaee, bemg forby-elght in num—i

A similar nng, B, of greater thlc.kness, but of leas -
diameter, and baying forty-six teeth is camed in like
manuer upon the eccentric J.

A third ring, C, of still greater thickness, and of a

sinaller diameter th an B,and having thirty-eight teeth,

is applied to the eccentric K.
The respective thickness of the three toothed rings,

or gears A B (), is such that thethmatofthelrsev-' |

and has at ope end &



~eral eeceutncs at each révolution of the main sha.ﬁ;

- will cause either of the gears which is in line with the
- concave gear @, to mesh with it af one point In the |
o ;revolutmn, as shown in fig. 3, where the gear B is rep-

. the revolution of the main shaft be cantmued one
.. tooth after another of B will be thrown outwar d by
. the eccentric J; 80 a3-to mesh wzth the cozrespondmg.-
. .teethofG - | o

o Iris HEGEESMY f’h&t whﬂe thﬁ main “haft rev 01"-’33: the gears A B C describes, during one revoiution of =
- the gears A B O should’ not revolve rélatively to'| the main shaft, a perfect cm..le the radius of which

o “the standards of the machine, but still’ should be | will be equal to the eecentrmlty of tha,t pa,rt of the: | : h : |

o left free to move in and out relatively to .the axis ~shatt whith carries the gear.

It is this constant evolutmn of clrcles by tha BEV-’ SRR

B ~of the main sha.ﬁ; mth the eccentrlcs which c&rry: | .
| | eral teeth which successively engage with the teethof

' "””Zfﬁj.fthem

T will, therefore, desc.rlbe the means Whl@h 1 em- | the concave gear G, which caunses the vevolution of the R

cylinder O, each successive tooth a.ddlng an mcrement' R
| of' motion to the cylinder, - o
 *The'progress of the surface of the ¢ hnder a‘t each: s
| revolutwn of the main shaft will, thexefme be equal
{ to the diameter of one of the equal circles, whmh are
| formed, as afor sald by the ends of the taeth of that
| gear, A or B, ¢ » (, which. is at the time eng&ged mthf o
- the gear G on he mmde of the cylinder. o

SRR .ploy to plevent this' revolution of the gears, and at |
.. the same time allow them’ ﬁ‘eedt}m ‘to follow the thl ust
-~ of the eccentries., |

.+ The gleeve E eneloses the ma.m shaﬂ: D a.nd ha.s a.?
. collar, ¢ at its. mner end, of‘ a dia.meter a llttle less'
- than the gear A.

Three f.ucuhr recesses s‘ .32 s’ a,re formed m the

~ sleeve, and a rod, R, haﬁrmg a feot—plate, ¥, is ar-
. ranged to have a vertical movemmt 111 ways cut m 1

-._;.thesmndardﬁ o | RS
A spiral spring, set- ina recess mn: the standard | the cylinder, 'intil tha detent r entera the prnpel- re-- SERPEERNE
:_cessmthesl :eve, o AR
In ‘large mcwhmes thm Ehdmg of the “main shaftf S
{ would requi-e the use of levers, or other common me-
1. chanical deices, and the rod R worked by foot-pewer,' S
-may be dis;ensed with, and a. small le,ver, tobe Werkedi{ ST
{ by hand, be substltuted therefor. N
1 -As 1t i3 sometimes desirable, With a llght load t;o;_ e
~use the full rate of speed. Whmh is applied to the ma- SRR
_¢hine, I propose to-attach a cluteh to the main shaft,
1 wher eby the eylinder ¢’ may be driven direetly bythe -
- ghaft, without allowmg the gears A, B, O, aud G to
1 mesh together. - I

S 1f0mes the enlarged end » of the rod upwald, as a de-
~  ‘tent into.one or the other of the recesses iu the sleeve, |
- thus prevenbmg the latter ﬁom revolwng w1th the-

| -'mam shaft.
T A longltudmal ohannal extends along the hue of' 3‘ |
. 828, 8o that the sleeve is still prevented fram turmng
S _When moved longitudinally. | 1
- The three recesses are 80 Ioeated,,that when the de— ;
o }tent is in the first vecess 8!, the largest gear A will
- engage with the conocave gear G, and when the sleeve
. is drawn out, so that the detent is in the second re-
. ocess, the middle gear B will mesh with G, as is shown
- in ﬁg 3, while if r be entered in the third recess s |
the ama.llest gear will be brought into action, and the |

other two will be dlsengaged, only one of- the convex
gears acting at a time,

To connect the gears with the 3leeve 80 that
the two shall not revolve with the ma.m shaft, I
make use of three annular keys, 1, 2, 3, one for. each

ear. -

g The key 1 is shown in ﬁg 7 ‘and has two eqmdlaa
tant projections, rectangular in form, dd,d d,oneach

face, the four being planed at the four quar ters of the

annular disk.
Projections are formed on the other keys in the

‘sale manuner, and the three keys correspond nearly-

in diameter to the three gears A B C.

- A rectangutar channel is cut diametrically in the
collar e, to receive the projections d & on one side of
the rlng 1, and a corresponding channel at a right
angle to the. former, in the gear A, in which the
projections & @, on the other side of the rmg 1, wxll
glide.

“In like manner, the annular key 2 is pla.ced between

" the gears A and B channels at a right angle to- one
another being formed in the adjacent faces of the two
geais, to receive the pro,]ectlons on the opposite gides

of the key 2.

- In the same way, the key 3 is. ad;usted between the

gears B and O.

- To: retain these several pa.rts in pla.ce upun the

main shaft, the collar F is plnned to the shaft at the
crank-end, ‘and the collar B is also seoured -to the
shatt beyond the third gear O. r

~ The operation of the annular keys, 1 in al]owmg the
- gears freedom of motion relative to the eccentries,
while preventing their revolution with fhe main shaft
“can best be seen by removmg the oylmder, and bhen

1 9“1%4

‘replacing the main, shaﬂ; in 1t.s bea,rmgs upon the
"st&ndards o o
Tt will then be readlly obser ved that the debombed; o
A | :a,rlangement of the annular keys and channels per- =
- Tesented as engaged with the concave gear (&, and if | mits the eccentrics to operate their respective gears
freely, while the latter are still coupled by the sliding
| keys to the stcmtmumy C;Ieu.’é and thel efore do 11013 re-
volve, N

It wﬂl EﬁbO be ev}dént th&t the end of each toojgh of

~The operati.n of ‘shifting the rate of speed is per-

formed by sin ply sliding the main shaft in or out of .

It will be seen that the space betwean the teet;h of }

any two adjacent gears is sufficient fo allow the teeth

of G to enter this space, and there rema.m without
engaging with either A, B or C.

In .this position of the parts, the main Bhaﬂ; can .
be revolved without moving the c¢ylinder, ‘and the

main shaft would -necessarily be brought to this posi- -

tion, if it were to be coupled directly to the cylinder -
by a clatch or any similar device. |

The use of any pawis upon the nain shaft, in the

windlass shown, for the purpose of .pr event.mg any .
backward moveiment, if the ,crank should be released,
is uuneeessa.r;,, inasmuch as the relation of the coact
ing parts is suck, that while the cylinder is revolved
by turning the mam shafl, the latter cannot. be te- .

volved by turning the Lylmder, which result is, in mmany

applications of this mechanical movement, of great
value, in simplifying the construction, and in prevent-
| ing accidents to the maehmery ltselt' and to thoae Op- -

erating it.
The same mechamsm herein: daacribed ma.y be ap—

plied to many inachines in which & complicated system .
.of gearing, or pulleys and belts, is now necessary to

obtain different rates of motion in the same machine,
and may be used with a vertical main 5haft, a3 well
a8 the horizontul one shown. |

Having described my invention, +

What I claimx as new therein,; and desire to secure
by Letters Patent, is— -

1. The combination of the cylmder havmg a con-
cdve gear, ‘G, applied thereto, main Bhaﬂs D, having
0ne or- more eccentric purl:mns I J K, and a gear,

A, B, or C, for each of such. ewentrws when such |
-gears are left free to follow the thrust of their re- -
{ spective eccentrics, but are prevented from revolv-
 ing with the main “shaft by means of the sleeve and
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-3
annular keys, substantially as and for the purposes | In witness whereof, I have hereunto- set my hand,
8pecified. | L | this 17th day of August, A. D. 1868,
2. The construction cf the annular keys 1, 2, 3,in | E. E. FURNEY.
combination with the channelled rings A, B, or O, car- Witnesses: - | -
ried upon eccentrics, and with the stationary chan- | |
uelled disk, or collar ¢, substantially as and for the pur- J. P. BUCKLAND,

- poses set forth,

! E. J. SOMMER.
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