2 Sheets—Sheetl 1.

(No Model.)

E. H. WHITNEY.
COMBINED SHIP'S WINDLASS AND CAPSTAN.

No. 446,825,

Patented Feb. 17, 1891.

® e

I

0

N

\
F
/

O

_ ,ﬂ\h}

Trvveritor.

m




(No Model.)

"E. H. WHITNEY.

2 Shéets-——Sheet 2.

COMBINED SHIP'S WINDLASS AND OAPSTAN.

No. 446,825,

YME NOARIS PETEAS CO., PHOTO-

Patented Feb. 17, 1891,

IS ' -3:3
% A
} N
‘§ ----- I@ \k,
N
A Z S\
N NNl
N L& .

TFeveredor:

72, PGl
vy, _




UNITED STATES

—_— e i . e ———— ——

PATENT OFFICE.

EDWIN . WHITNEY, OF EAST PROVIDENCE, RITODE ISLAND.
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To all whomv it may concerie:

Be it known that I, Epwin IL. WHITNEY, of
Fast Providence, in the county of Providence
and State of Rhodelsland, have invented cer-

tain new and useful Improvements in Com-

bined Ship Windlasses and Capstans; and 1

~do hereby declare that the following specifi-

IO

5.

20

30

Crd
L

40

50

cation, taken in connection with the drawings
furnished and forming a part of the same, is a
clear, true, and complete deseription of my in-
Ventlon |

My sald improvements relate to that class
of apparatus which embodies steam-driven
worm-gearing for operating a windlass and
capstan. I have devised my said improve-
ments so as to secure stuch simplicity in con-
struction and organization as involves econ-

omy in first cost as well as in maintenance,

also substantial diminution in the weight of
the machkine without impairing its efﬁeleney,
accompanied with such compactness as will
economize in space.
enable the windlass to be not only driven at
different speeds, (the engines being operated
at their normal and most effective 5peed ) but
also to drive the capstan at different speeds.

T'c these ends I have for the first lime, as I

believe, so organized the capstan-gearing that

‘it may be driven directly by the engine or
main worm-shaft at one speed and by way of

the windlass-shaft at a greater speed.
Another object of my invention is to pro-
vide for not only driving the windlass-shaft

‘1n both directions, but also to drive the cap-

stan in both directions. T'he reversing of the
windlass-shaftisa matterof well-known value,
and the capacity for reversal at the capstan
enables it to be conveniently worked not only
for hoisting, but for safely lowering heavy
bodies, and also for working a continuousline
with suitable fixed blocks, as for warping

lighters, toand from a ship,or from the shore,

or awreck,and in manyotherconnections. To

‘these ends all of the coupling-connections be-

tween the driven worm and the capstan-shaft

whether directly or by way of the windlass-
shaft, are positive,although detachable, con-
nections, 1n that I employ block-keys, so that
the engines on being reversed will reverse the
rotation of the capstan or of the windlass.
Variations in the capacities and modes of
working apparatus of this general class -are

I have also sought to

| of pmeticzﬂ and substantial value, in that

they provide for effective duty under the va-
rious contingencies at any time liable to be

encountered on shipboard, and hence in mv

novel organization I have sought to secure

maximum of efficiency due £ many vmm-
tions provided for in the lines referred to.
Block-keys have long been used as couplings
in windlass and eapst&n-ﬂ earing, and so, also

has worm-gearing; but I know of no prioror-
ganization involving their use in such novel
combinations as I have now devised, all of

which will be duly specified in appropriate
clauses orf claim herecunto annexed.
Referring to the drawings, Figure 1 illus-
trates so much of one of my novel machines
as 1s deemed necessary for the purposes of
this specification, the same being partially in

front elevation and partially in vertical sec-

tion on a line with the axis of the windlass-
shaft. Ifig. 2 in plan view illustrates a por-
tion of the main or driving shaft and its worm

-a large worm-gear on Lhe windlass-shaft, cmd

a smaller worm-gearon the capstan-shaft, both
of said gears bemﬂ in engagement with the
one driving-worm, the capstan-shaft being in

section and showinﬂ the several sockets in its.

worm-gear for the reception of block-keys.
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Fig. 3 is a lateral section of the capstan-shaft

and its worm-gear, showing in top view a driv-
ing-head on Qaad bh&ft within sald gear and
seveldl sockets for block-keys. I‘lﬂ' 4 1S a
top view of a normally-loose pinion on the
c,aps'tdn-shaft with the latter shown in sec-
tion. Kig.d 18 a side view of the large worm-
gear, showmn‘ sockets for block- 1{ey5 and the
Wmdla%s-shaft in section., Figs, 6 and 7 illus-
trate,on an enlarged scale block—keys respect-
1vely for use with the main worm-gear and
with the capstan-worm and its dllVlntr-head.
Fig. 8 illustrates a direct block-key connec-
tion between the main driving-shaft and the
higher speed-gearing to the windlass-shaft.
Fig. 9 illustrates gearing the capstan-shaft to
the main driving-shaft by way of a large com-
bined bevel and worm-gear and a beveled
pinion instead of by & worm-gear on the cap-
stan-shatit,the other gearing bemn* asin Fig. 8.

The windlass A has a shaft A’ , carrying the
wild-cats @ and gipsy ends b, all as hereto-

fore, with the usual brake-band heads ¢, and
| with driving-heads « organized with lelatlon
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to the windlass-shaft and the band-heads as
disclosed in United States Letters Patent No.
403,350, issaed to IFrank S. Manton May 14,
1889.

The vertical capstan-shaft I3, as in prior
machines, is stepped in a bearing above the
windlass-shaft, so that the axes of both are
in the same vertical plane, and the capstan I3’
is, as usual, located on an upper deck, as in-
dicated.

The engine-shaft or main driving-shaft C
carriesasingle driving-worm C’,which meshes
with the large worm-gear C3; and the latter 18
loosely mounted upon a hub e of a windlass
driving-head D, which is keved to or fixed
upon the windlass-shaft. The worm-gear C
and the windlass driving-head are provided
with registering square hole or sockets j7, and
they are operatively coupled by means of one
or more block-keys 7, Fig. G, which are readily
inserted or removed from said soclkets, ail
substantially as in certain forms of prior ap-
paratus, and they enable the windlass to be
operated forwardly or backwardly, the main
shaft being driven in either direction by en-
oines which are controlled by suitable revers-
ing mechanism.

As a novel feature the capstan-shaft is so
oreganized that it may be driven directly from
the driving-worm or by
the windlass-shaft, and, as here shown, the
capstan-shaft (located in the same vertical
plane as the windlass-shaft) carries a worm-
cear B, which is at right angles to the large
worm-gear C° and wmeshes with the main
driving-worm C’ at its side, and with respect
to this portion of my invention it is obviously

immaterial in what manner the capstan worm-

oear I3? is mounted on the capstan-shaft, or
what gear-coupling devices are employed, al-
thotrgh minor portions of my invention in-
volve the use of block-keys. In an annular
recess in the under side of said worm-gear 17
there is a driving-head ¢, flixedly keyed to the

apsmn-bhaft I, and said head has a hub or
sleeve ¢, on which the worm-gear 13* is Jom-
naled, the shaft having above said sleeve
collar q*, provided with a clamp-screw for
properly securing the gear in place. BDeclow
the driving-head ¢ there is a bevel pinion or
oear N, loosely mounted on the capstan-shaft
and secured so to its vertical position by a
collar 7/ and its clamp-screw.

The upper portion or top of the worm-gear
B* is provided with four square holes or sock-
ets 7, located near the rim, so that the lower
portion of each socket 1s a slot at the inner
side of the annular rim, as clearly indicated
in Ifigs. 2 and 3. 'l'he d1*1*s*111ﬂ-]1ef1d ¢ has at
1ts peuphery slots or recesses ¢/, which regis-
ter with the slots in the gear,so tlmt cach tno
of said recesses or slots constitute, in sub-
stance, an extension of a socket 2 for the re-
ception of a bloek-key /4, I'ig. 7, thus securely,
but detachably, coupling the worm-gear with
the capstan-shaft by wiayof the duvmn head.

said worm, by way of-

oular holes 7, which are not sockets, but arc
mere gateways,-affording access to the SOClk-
ets 0 in the underlying duvmﬂ-head ¢, which
register with similar snchet% m’ in the top of
the underlying pinion /i, as indicated in IFigs.
1 and 4, for the reeception of one or two block-
keys &/. The pinion /r meshes with a large

beveled gear 1, which is keyed to or otherwise

fixed upon the windlass-shaft, its hub serv-
ing as a part of the wild-cat driving-head
before described.

With my machine thus organizea it will be
seen that when the block- Leys fare in the
sockets £/ the worm-gear (* will be ready [or
service, and that with the bhlock-keys & and
I’ removed from sockets i and m m/ the worm-
oear B* will be free to revolve without rotat-
ing the capstan-shalt I3, and that the pinion
. may also freely revolve. Under this ad-
justment the windlass may be driven as here-
tofore, and at a speed, say, of one revolution
to fifty revolutions of the main shaft and its
vorm. If the block-keys f be removed and
the bloek-keys /& inserted in the small worm-

cear I, and the worm -shalt operated, the

windlass will rest and the capstan may be
rotated at a speed of, say, nearly two and one-
half revolutions to Ilfty revolutions of the
main shaft. If the block-keys f be again in-
serted, as for driving the windlass, the block-
keys & removed, and the Dlock- Ley% L7 in-
serted, the capstan may be rotated in the
saIme dil"'ectiml as before by way of the large
beveled gear n. The main shaft revolved,
say, fifty revolutions will impart one revola-
tion to the gear n, which will in that time
cause the capstan-shaft to make, say, four
revolutions; or, in other words, the capstan
will be rotated much faster than when driven
directly by way of the worm-gear I3~

Althoueh the capstan I3 has a ratchet and
foot-pawls, as indiecated, the pawls can be in-
operatively adjusted and the capstan driven
backwardly at either of the two speed adjust-
ments by reversing the engines, which are
coupled to the main shaft C.

When the capstan-gearing is wholly un-
coupled from the driving-head ¢, it is obvious
that the windlass can be operated in cither
dircction at one speed, or at a slower speed
when the large worm-gear C*is freed from its
keys and the capstﬂm gearing coupled, power
being then communicated by way of the
small worm-gear and the pinion to the large
bevel-gear 2. In thus operating the windlass
the capstan would also be rotated, and this
simultaneous operation 18 sometimes desir-
able,and although objectionable at times it is
not wholly so, as 1t will serve to keep the cap-
stan-shaft journals in good condition and he
conducivetoeasyoperation under hand-power
by the use of handspikes, as when in cases of
necessity both worm-gearsmust be uncoupled
and the windlass operated either forwardly
or backwardly by way of the capstan. It will,
however, involve no departure from certain

The worm-gear B2 has also in its top rectan- | portions of my invention if the worm-gear 13°
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be c&pable of being coupled directly to the
bevel-pinion gear w1thout the intervention of
the drwuw—he%d g—as, tor instance, as illus-

. trated in I‘w 8, wherein the worm-gear B2
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- stan-shaft .

has a wide rim extending below its worm-
teeth provided at its lower edge with notches
or recesses &°. Theupper portion of the bev-
eled pinion /v is of such a diameter that it

‘nearly fills the annular recess in the worm-

gear B3% and at its periphery it is provided

- with sockets registering with the noteches /2,

thus enabling laterally-inserted block-keys /3

to be employed as connections, which will en-
able the main worm to slowly drive the wind-

lass either backwardly or forwardly without
rotation of the eapstan-shaft

Although certain portions of my invention
depend upon the use of a worm-gear on the
capstan-shaft in direct connection with the
driving-worm, certain other portions of my
invention are not so restricted, because the
advantages incident to compactness and to
the two speeds of the capstan and to its eca-
pacity for backward and forward rotation

are attainable without that worm-gear on the

capstan-shatt—as, for instance, as illustrated
1n Ifig. 9, wherein the windlass driving-head
D’ and the lar oe worm-gear-C°are so arranﬂed
that the gear is at the inner side of the head
iustead_of at 1ts outer side, asshown in other
figures. This large gear at the side of its
rim is provided with beveled teeth, which
mesh with a beveled pinion B°on the cap-
The driving-head D’ and gear
detachably eoupled by block-keys f, as
, and when uncoupled,instead of the

C? are
before

~large Worm- gear being functiounless, as be-

40

45

55

60

fore, it now opemtes sole]y for gearing the
cfmpsmn -shaft to the driving-worm, so th’tf the
capstan may be driven substautmlly as when
in direct connection with the driving-worm
by way of a worm-gear, and therefore the cap-
stan-shaftisg em*ed to Lhe main shaft for work-
ing at one speed, and also geared to the wind-
lass-shaft for working the capstan at a higher
speed, as well as to enable the windlass to be
operated at low speed by way of the capstan.
The driving-head g and Dblock-keys & and %’

may be here used, asin the preferred form, and

the block-keys £* here shown directly couple
the gear BB® with the beveled pinion /i, as in
Fig. 8, for proper Opera,tlon with the lm*ﬁ"e
beveled oear 1. |

Yhile I prefer to embody all of 'the mech-
anism shown, so as to provide for all of the
capacities and modes of operation described,
certain portions of my invention involve the

use of sub-combinations of the mechanism

shown—as, for instance, the main driving-
shaft having a worm meshing with worm-

oears, respectively, carried by the shafts of

the windlass and the capstan constitutes a
novel and valuable feature, regardless of the

provisions: by which the capstan and the

windlass maybeseparately operated,orwhere-
by either or both may be backwardly driven

Y

windlass and meshing

5o, also, it is a novel and valuable feature to

connect one reversibly-driven worm -shaft

with two worm-gears, respectively, coupled
by block - key connections to the windlass-
shaft and the capstan-shaft, because then
elther or both the capstan and the windlass
may be driven not only forwardly, as hereto-
fore, but both or either may also be driven
backwardly.

If the matters of simplicity and economy
in space and construction should be in a
measure ignored, certain advantages of por-
tions of my improvements may be secured if
In accordance with my inveuntion a main driv-
ing-shaft be reversely-operated and provided

with separate worms for respectively driving

the capstan and the windlass, provided both
of the co-operating worm- -gears are fturnished
with block-key connections, and the gearing
between the capstan-shaft md the .WlﬂdlélSS*

B
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shaft be so organized that either shaft may

rotate in both directions, either independ-
ently of orin proper harmony with the other
as in my windlass. - |

Having thus deseribed my invention,I claim
as new and desire to secure by Lc,ttels Pat-
ent—

1. Ina (,ombmed ship windlass and cap-
stan, the combination, substantially as here-
111before deseribed, of a8 maln worm - shaft
adapted to be driven in either direction by its
reversible engines, a windlass-shaft, a cap-
stan-shaft which is detachably g eared to said
main shaft and also to the Wmdlass shaft, a
worm-gear engaged by the main Worm-shaft,
a driving-hea,d ﬁxed on the windlass-shaft,
and block-keys for detachably coupling said
driving-head and worm -gear, whereby the
windlass may be driven either backwardly or
forwardly and with or without operating the
eapsmn-slmft |

. In a combined ship WllldlELSS and cap-
Stan the combination, substantially as here-
inbefore described, of a main worm -shaft
adapted to be driven in either direction by its
engines, and a windlass-shaft and a capstan-
shaft, each having ifs own worm-gear and its
own driving-head and both provided with
block-key couplings, whereby the windlass

and the capstan may be separately or simul-
taneously rotated either forwar dly or back-

wardly according to the direction in which
the main shaft is driven.

. In a combined ship windlass and cap-
stan the combination, substantially as here-
inbefore dese: "1bed, of a main driving-shaft
carrying a single worm, & wmdl&ss—-shaft
capstan-shaft, and two worm-gears, 1*ebpect-
ively carried by the shafts of lhe capstan and
at right angles to each
other with the worm on the driving-sha;ft-.

4. In a combined ship windlass and ecap-
stan, the combination, substantially as here-
inbetore described, of a main worm adapted

-to be reversibly driven by its engine, a cap-

stan-shaft, a worm-gear meshmﬂ* with said

or the capstan operated at different speeds. | worm and dumclmbly coupled to the capstan-
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~shaftbymeansof bloek-keyeconnections,abev-

{O

eled pinion carried on and detachably keyed
to said capstan-shaft, and a windlass-shatt
having a beveled gear fixed thereon and mesh-
ing with said pinion, whereby the windlass
may be driven atlow speed either backwardly
or forwardly by the main shaft or by way of
the capstan when the worm-gear on its shatt
15 disconnected therefrom.

5. In a combined ship windlass and cap-

stan, the combination, substantially as here-

inbefore described, of a main shaft carrying.

a single driving-worm, a windlass-shaft, a
worm-gear detachably coupled to the wind-

Jlass-shaftand engaging with said worm, a cap-

stan-shaft, and a worm-gear detachably con-
nected to the capstan-shaft and also engaging

with said driving-worm, whereby power may

be separately communicated from the one
main driving-worm to the capstan or to the
windlass, or to both, simultaneously:.

6. In a combined ship windlass and cap-
stan, the combination, substantially as here-
inbefore described, of a main shaft having a
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driving-worm adapted tobe reversibly driven
by its engiunes, a windlass-shaft, a capstan-
shaft, a worm-gear meshing with the driving-
worm and detachably coupled to the capstan-
shaft by means of block-key -connections, &

| beveled pinion on the capstan-shaft detach-

ably coupled thereto by means of block-key
connections, a beveled gear meshing with said
pinion and fixed upon the windlass-shatt, and
a worm-gear meshing with the driving-worm

and detachably coupled with the windlass-
shaft by means of block-key connections,

whereby the main shaft may drive the wind-
lass and the capstan at different speeds, sepa-

rately or together and forwardly or bacl-

wardly, and also whereby the capstan and

- the windlass may be disconneceted {from the

main shaft and the windlass operated either
forwardly or backwardly by rotating the caps-
tan-shaft by way of the capstan.

- - EDWIN I, WIIT'TNIY.
Witnesses:
WALTER I, ANGELL,

I'REDERIC K. CARPENTER.

30

35

40




	Drawings
	Front Page
	Specification
	Claims

