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lNo. 762,790,

- UNITED STATES

'I’a.tented J une 14, 19_04.-. -

PATENT OFFICE.

WILLIAM WILLIAMS,

OF OAKLAND, CALIFORNIA.

' MEANS FoR ‘WoHKING SHIPS.

SPECIFICATION forming part of Letters Patent No 762, 790 dated June 14, 1904,

Apphca’ﬁmn ﬁled J a,nuary 18, 1904: Serlal No, 189,401,

(No model.)

To all whom it may concern:
Be it known that I, WiLLIAM WVILLIAMS,

citizen of the United btates, residing at Oak- |

land; in the county of Alameda and State of

| (Ja,liforma, have mvented certaln new and use-

ful Improvements in Means for Woero

tion. -
My invention relates to impr ovements in
means for working ships, the object of my

‘invention being to provide an apparatus of
this character _Whlch shall render 1t easier to

set and trim ships’ sails and enable it to be
cdone more quickly, requiring a smaller crew

and dispensing with the necessity of ascend-
ing the rigging, but enabling the whole of

the operation to be performed from the deck
of the ship. -~

My invention also has for its object to pro-
vide an apparatus of this character which will
hold the sailsin a better position to catch the

wind, thereby rendering them as efficient as

possﬂ)le one, moreover, which shall be more
economical, eﬁectmcr ) savmg in the cost of
cordage.

Vly invention therefore resuﬁles in the novel
construction, combination, and arrangement
of parts for the
specified, and particularly pointed out in the
clalms .

In the accompanying drawings, Figure 1 is
a perspective view of a rear por tlon of a ship,
a portion thereof being broken away. Fig.
9 1s a similar view, on a larger scale, Showmcr
the lower portion of the mainmast and of the
topmast. Fig.3 isahorizontal section through
the roller-carriers for the inner edges of the
Fig. 4 is a broken front view of the
upper por ‘tion of the masts and the sails Car-
ried thereby.
of the end of one of the sails.

Fig. 6 is a

 horizontal section of one of the outsuie roller-

tion.

carriers. Fig. T1s a pla,n view of the end of
the mainyard Fig. 8 is a broken side view
of the topmast, the yards being shown in sec-

In the drawings I have illustrated my ap-

paratus in connection with a single mast; but

1t will be understood that the same applies to
each ot the principal masts of a ship.

C&--

above ends hereinafter fully

Fig. 5 is a broken plan view

Fig. 9 is a plan view of one of the
double conical windlasses.

I will f' rst describe the novel means which
I use for squaring and trimming the sails.
For this purpose to the ends of the boom 1 of
the mainmast 2 are attached the mam-sheets

-3 and the main-tacks 4, the latter passing
“around forward sheaves. 5 and the sheet and
tack from each end of the boom passing in

opposite directions around a gipsy or wind-
lass 6 on the ship’s deck near the side. Upon
turning either windlass 6 in one dlrecmon the
sheet on that side will be wound in and the
tack let out, while at the same time the wind-
lass on the other side is being wound in the
opposite direction to let out “the sheet and
wind up the tack on that side. This swings

_the boom around the mast.

To the ends of the mainyard 7 are attached

,'braces 8, which passaround sheaves 9 on the

deck close to the stern, thence around sheaves
10, and thence pass to a gipsy or windlass 11
in the center of the deck, upon which they are
wound in opposite directions.

Each of the gipsies 6 and 11 is of a double

conical form, narrow in the. center, and each

of them at one end carries a gear-wheel 12,

which engages a pinion 13, which is screw-.
threaded on the inside and acts as a worm-.

wheel turning on a worm 14, so that as the
windlass is revolved the revolution of the pin-

1on causes 1t to travel longitudinally upon the -

worm. The pinion is contained within the
fork 15 of a leg' 16 of a bearing for the wind-

lass, the other leg, 17, of said be&rmo‘ travel-

ing upon a rail 18." Said fork is llkGWISB con-
nected with the leg of the forward bearing 19
by means of a lonmtudmal bar 20. Thus the

longitudinal movement of the pinion imparts

a eorrespondmo movement to the bearings of

the windlass and causes the whole Wmdlass to

travel longitudinally upon the worm. The

object of this construction is to keep the

braces and sheets and tacks taut, as the sail

s trimmed from a position square to the ship
| to one close-hauled. The sums of the distance
of the ends of the yard and boom from the

windlasses differ in these two positions, so

that it 1s necessary to take up the slack in

making the change.
To the lower topsml-yard 21 are attmched

braces 22, which pass over sheaves 23, sup-

ported upon the jigger-mast 24, thgnce to a
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windlass 25 upon the deck, around which they
are wound in opposite directions. In the same

manner the upper topsail-yard 26 has braces

27, passing around sheaves 28 on the jigger-

mastand thence to the windlass29. By turning
these windlasses the upper and lower topsails

can be set square or hauled close, as desired.
The upper and lower topgallant-sails, which
are here omitted, are operated upon the same
principle. It will thus be seen that all the
sails can be squared or trimmed from the deck
without the necessity of ascending the rig-
oing for any of ‘the ordinary operatlons for
thlS purpose.

I will now describe the means for furling
or unfurling the sails. In all cases the salls

are furled by being rolled up and are unfurled |-
by being unrolled. The mainyard 7 is sus-

pended at the center from the mainmast and

‘1salso secured to a collar 80 around said main-

mast. The lower topsail-yard 21 is secured
to a collar 31, which revolves on ball-bearings
32 around the topmast. Both the mainmast
and the topmast 33 are of steel and hollow.
The upper topsail-yard 26 is supported in

like manner by a collar 34 upon the topmast.

This collar 34 is, however, slidable upon the
topmast for the purpose of furling or unfurl-
ing the upper topsail. All of the sails are
made in two halves, one half on each side of
the mast, each half being independently rolled

upon a sleeve substantially the width of the

sall upon the corresponding yard. The two
halves of the mainsail 35 are rolled upon
sleeves 36 upon the mainyard, the two halves
of the lower topsail 37 upon sleeves 38 upon

the lower topsail-yard, and the two halves

of the upper topsail 39 being wound upon
sleeves 40 upon the upper topsail-yard. In
order to roll up the sails successfully, it is
essential that they be maintained flat and taut
while being rolled up, so that the edges do
not wrinkle and overlap. For this purpose
there 1s provided for each sail over against
the sleeve on which it i1s being wound a

straight strip 41, the inner or middle portion
of which is movably secured to the central

guide 42 for the sail by a bolt or pin 43, be-
ing pressed thereto by a spring 44, whlle the
outer portion is movable horlzontally from
the end of the yard, a spring 45 pressing
against the head of a sliding..bolt 46, the other
end of which bolt engages the end of the strip
41, normally pressing said strip against the
rope which forms the edge of the Sa,ll while
allowing the strip to move outward from the
yard as the sail is being rolled up and increas-
ing in thickness. On the lower portion of
the enlarged end of said strip are secured the
roller-carrying arms 47, connected by a spring

- 48 and carrying rollers 49, which bear against

05

the inner edge of the rope 50, forming the
edge of the sml and hold sald rope in 1its
proper position. Such 1s the construction of
these devices for the upper and lower topsail-

762,790

yafds. The construction for the mainyard

is the same, except that instead of the spring

45 on the rear side of the yard there 1s a
spring 51 around a bolt 52 upon the forward
side of the yard. Theinner edges of the sails
are maintained straight and taut by moving
between carrier-arms 86, hinged upon the
central guide 42 and drawn together by
springs 53, said arms carrying rollers 54, which
engage the rope forming the inner edge of the
sail. For the mainsail and lower topsail the
lower inner corners have eyes 55, sliding upon
steel bars 56, and the roller-carrying arms 52
are stationary:; but for the upper topsail said
arms are movable, being connected by flexible

bands 57. _
The sails are furled and unfurled in the fol-

I lowing manner: To the inner ends of the rev-

oluble sleeves on the yards are rigidly secured
the roll-up channels 58 for the chains. 59
represents a winding-up windlass for winding
up the chains for furling the sails, which chains
pass around the roll-up channels 58. This
windlass 59 is connected by beveled gear and
a transverse shaft 60 with another Wmdlass
61, which 1s used for unfurling the sails. For
this purpose there are provided for each half
of the mainsail two chains 62 63, one of which
passes around a roller 64 and” thence to the
inner corner of the foot of the sail, and the
other passes around a sheave 65, secured to
the lower end of the guide 42 for the lower
topsail, thence around a sheave 66 on the
mainyard, thence around a sheave 67 on the

end of the boom, and thence to the outer

lower corner of the sail. By winding up
this latter windlass both lower corners of the
mainsail are drawn down to the boom. This
boom consists of two pieces of metal spaced
from each other to allow the foot of the sail
to pass in between. In order to hold the foot
of the sail firmly down against the strength
of the wind, there is provided a key or clutch
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68, which can be moved inward to engage the

chain and hold 1t down, said clutch having a
stem 69, which passes through eyes 70, se-
cured upon the maln-boom, and is bent out-

I1IO

ward at right angles at its inner end in order

to more conveniently operate the same from

the middle of the main-boom. After the sails
are rolled up by means of a windlass the

chains are detached from said windlass and

are attached to claw-hooks 71. These wind-

lasses and claw - hooks are secured upon a

platform or frame 72, revoluble about the
mainmast, as 18 also the extension 73, which
supports the lower end of the central cguide
for the mainsails, as well as the roller 64.
The frame 72 supports the windlasses 59 and
61, so that these windlasses revolve about the
mammast with the sails. The lower topsails
are wound upon sleeves upon the lower topsail-

| yard by means of the roll-up channels 58,
“around which are wound chains 75, which pass

through the maintop 76 and can then be at-
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tached to the windlass 59 for winding up the
same. After being wound up they are at-
tached to claw-hooks in the same manner as
those for the mainsail. The lower inner
corners of the lower topsail are attached to
chains 77, which pass around pulleys 78, se-
cured upon the central guide, and thence
around pulleys 79, carried in the end of the

mainyard, thence around sheaves 80, sus-

pended from the center of the mamyard and

thence down to a pulley 81, thence back to

a second sheave 82 in the same block as the
sheave 80, thence around a second pulley 83,

carried in the end of the mainyard, and thence
to the outer lower corner of the sall - To the
pulley 81issecured a chain 84, which may be at-
tached to the windlass 61, so that by winding

sald windlass a pull is produced upon both
the lower corners of the sail, and the sail is |

extended. The upper tOpsaﬂs are wound
upon sleeves on the upper topsail-yard, and

for the purpose of furling these sails the

upper topsail-yard is drawn down, causing

this purpose the chains 85, which passaround
the roll-up channels 58, extend down to the

deck, and upon pulling said chains said chan-

nels and sleeves are rotated, rolling up the
sails. When the chains 35 are released the

upper topsail-yard is again raised by means
of a chain or rope 87, passing over a pulley

88, secured in the top of the topmast 83, the
 other end of sald rope or chain 87 extendmo*f
down in the hollow mainmast and being at-
tached to a heavy counterba,lance—welo’ht 90
mast as low as possible below the deck.

The weight of this counterbalance 1s sufficient

to raise the sall when the chains 85 are released.
In order to arrest the upward movement of
the upper topsail-yard due to the weight of

said counterbalance, there are pr 0V1ded two

levers 91, pivoted in the top of the central

oulide, the forward ends of said levers being

.-dra,wn up by means of springs 92, so that
their rear ends, extending toward the mast,
normally press downward. When the upper

. 'topsaill-yard comes to the proper height, these

50

levers bear down upon a cross-bar 935 attached

to two pawls 94, which are normally drawn

upward by springs 95 and force said pawls 94

down into contact with ratchet-teeth 96, car-

ried upon the ends of the sleeves, so that said
sleeves can no longer rotate. = By this means

- "the upper topsails are prevented from draw-

55
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ing out or unwinding from the force of the |

wind. The springs 92 break the shock of the

arrest of the upper topsail-yard in its upward
‘movement.

The upper topsail-yard cannot
be drawn completely down on actount of the
roller-carriers coming together and resisting
sald downward movement.

For ;

"When the upper
topsail-yard has been drawn down as far as
‘possible by means of the-chains 85, the yard
18 then secured against upward movementdue
to the ‘counterbalance by means of a chain

—

106, a,ttached to the center of the upper top-

sml—yard "This chain 1s at that time secured
to one of the door-hooks.

up and completely furling theupper topsalls
To unfurl the same, the sheets are drawn
down, and the chain 106 18 released. It will
be understood that for the sake of clearness
of illustration these carriers and rollers are

shown as very much larger than actual size
‘1n proportion -to the size of the sails.

To stretch the outer lower corner of each
upper topsail, there is provided a chain 97,
attached thereto, which passes around a pul-
ley 981in the lower topsail-yard, thenc¢e around
a pulley 99, carried by the center of the lower

topsail-yard, thence around a pulley 100, near .

the lower end of the central guide, thence

‘around a pulley 101, carried by the center of

the main lower topsail-yard, and thence to the
lower inner corner of the upper topsail. To

The chains 85 may
then be still hauled down, at the same time
letting out the sheets therefor thus rolling

2
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the pulley 100 is attached a chain 102, which -

deck.
the lower one (for the malnseuls) has its upper

end attached to the center of the mainyard -

and 1ts lower end attached to the extension 73
of the frame at a considerable forward ob-
liquity downward. The object of this up-

ward and downward slope is to enable the sails
to be swung around when close-hauled to clear

the shrouds. The two upper central guides

for the sails are both secured to the lower tOp—

sall-yard.

It will be seen that with this constructlon_

all the operations of working the ship can be

leads around suitable direction- pulleys to the

Of the three central guides for the sails go

95

100

pertormed from the deck without the neces-

sity ot ascending the rigging. Therefore a
much smaller crew 1s required, and the Shlp
can be worked with much greater safety

storms. Also the sails can be furled much
more quickly than as at present. - This is of
especial importance in case of a storm com-

ing on very quickly. - It will also be observed

that all the sails are set and held flat and
square to the wind, the lower edge of each
sail is stiffened by a stiffener-piece 105, and
the whole sail when set can be drawn as tw‘ht
as 1f 1t were a sheet of metal. This prowdes a,
sail much more effective in driving the ship.

‘A tfurther advantage is that there is the sav-
Ing in the cost of cordawe, which at present 1S

a greab item of expense in a ship.

Tt will be understood that while the dra,w-
ings illustrate only a single mast of a ship the
same principles are appllcable to all the masts

and also to the upper and lower topgallant-

sails. The sails of each of the forward masts

will be braced from the mast immediately to

the rear in the same way as those of the masts

105
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here shown are braced from the jigger-mast. -

To the jigger-mast will be secured fore and aft
sallsin the usual manner; but these are omitted
as forming no part of the present invention.
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I claim—
1. In means for squaring and trimming the
sails of aship, the combination with the main-

mast and the mainsail, of a boom secured to
the lower edge of the rnainsail, main - sheets

and main -tacks attached to the ends of said
boom, sheaves forward of the boom around
which the tacks. pass, and a windlass around
which the sheet and tack from each end of the
boom pass in opposite directions, substan-
tially as deseribed.

2. In means for squaring and trimming the
salls of a ship, the combination with the main-
mast and the mainsail, of a boom secured to
the lower edge of the mainsail, main - sheets
and main-tacks attached to the ends of said
boom, sheaves forward of the boom around
which the tacks pass, and a windlass at each

side of the ship around which the sheet and

tack from the corresponding end of the boom
pass in opposite directions, substantially as
described.

3. In combination with braces for a ship’s

vard, a windlass of double conical form, nar-
row 1n the center, around which said braces are
wound in opposite directions, a gear-wheel se-
cured to said windlass, a pinion meshing with
said gear-wheel and screw-threaded on the in-
side, a worm upon which said pinion travels,
and means whereby the movement of the worm
imparts a corresponding longitudinal move-
ment to the windlass, substa,ntlally as de-
scribed.

4. The combination,with the masts of a ves-
sel, of yards suspended therefrom, sleeves rev-
oluble upon said yards, sails attached at their
upper edges to sald sleeves, and means for roll-
ing and unro]hncr the sails upon the sleeves,
substentlally as described.

5. The combination, with the masts of a ves-
sel, of yards suspended therefrom, sleevesrev-
oluble upon said yards, on each side of the
center, sails attached at their upper edges to
sald sleeves, and means for rolling and unroll-
ing the sails upon the sleeves, substantially as
deseribed.

6. Thecombination, Wlth the masts of a ves-
sel, of centrally-suspended yvards, sleeves rev-
oluble upon said yards upon each side of the
center, two-part sails attached at their upper
edoes to sald sleeves, roll-up channels upon

the inner ends of the sleeves, and chainsor hal-

vards passing around sald channels and lead-
ing therefrom to the ship’s deck whereby the
sleeves may be revolved upon the yards to furl
and unfurl the sails, substantially as described.

7. The combination with the masts of a ship,
of centrally-suspended yards, sleeves revo-
luble thereon on each side of the mast, sails
attached at their upper edges to said sleeves,
roll - up channels upon the inner ends of the
sleeves, chainsor halyards passing around said

channels and extending to the ship’s deck for
turning said channels to furl and unfurl the

sails, sheets connected with the lower corners

762,790

of the sails, direction-pulleys mounted in the

stationary portions of the yards, around which

pulleys said sheets pass to the deck of the ship,
substantially as described.
8. The combination, with the masts of ashi D,

of centrally- suspended yvards, sleeves revolu-
ble thereon, sails attached at their upper edges
to said sleeves, sheets connected with the lower
edges of the sails by which they may be un-
furled, roller-carriers attached to the ends of
the yards and rollers mounted therein, said

rollers being adapted to engage the belt-ropes

upon the vertical edges of the sails to control
the same when being rolled up, substantially
as described.

9. The combination with masts of a ship, of
vards suspended therefrom, revoluble sleeves
upon said yards mounted between the center
and the ends of the yards, sails aftached at
their upper edges to sald sleeves, means for
rolling and unrolling the sails upon the revo-
luble sleeves, arms carried by the yards be-
yond the revoluble sleeves, rollers journaled
on the arms, and adapted to engage the ver-
tical belt-ropes of the sails, and demees by
which the roller-carrying arms may be moved
to adjust the rollers to or from the yards to
conform to the thickness of the roll of the sail

as it is rolled up, substantially as described.

10. The combination, with the masts of a

ship, of yards suspended therefrom, sleeves

revoluble upon the yards between the center
and ends thereof, sails attached at their upper
edges to the sleeves, means for revolving the
sleeves to furl the sails, means for extending
the lower edges of the sails and connecting
them with the yard below when set, carriers
and rollers carried thereby, said rollers engag-
ing the inner edges of the sails, and vertical
ouides upon which said carriers are slidable
in unison with the furling and unfurling of the
sails, substantially as described.

11. The combination with the masts of a
ship, of yards supported thereby, sieevesrevo-
luble upon said yards, sails attached at their
upper edges to said sleeves, means whereby
the sleeves are revoluble to furl or unfurl the
sails, rollers engaging the outer vertical edges
of the sails, arms carrying said rollers and sup-
ported by the ends of the yards, rollers en-
gaging the inner edges of the sails, arms car-
rying said rollers, central ouides for sald arms,
and springs for drawmﬂ' the arms together to
retain therollersin engsgement with the edges
of the sails, substantially as described.

12. The combination with the masts of a
ship, of yardssupported thereby, sleeves revo-
luble upon said yards, sails attached at their

70
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upper edges to said sleeves, means whereby

| the sleeves are revoluble to furl or unfurl the

sails, rollers engaging the outer vertical edges

of thesails, arms carrying said rollers and sup-

ported by the ends of the yards, rollers engag-
ing the inner edges of thesails, arms carrying

said rollers, central guides for said arms, and

125

130




IO

15

762,790

springs for drawing the arms together to re-

tain the rollers in engagement with the edges
of the saills, eyes attached to the inner lower
corners of the sails, and slide-bars upon which
said eyes slide when the sails are furled or un-
tfurled, substantially as described..

13. The combination-with the masts of a

ship, of yards suspended therefrom, sleeves

revoluble upon the - yards between the center

and the outer ends, sails attached at their up-
per edges to said sleeves means for revolving
the sleeves to furl or unfurl the sails, a rope
or chain connected with the center of tbe yvard.
a pulley journaled in the mast over which said
rope passes, a vertically-movable counterbal-

ner ends of the sleeves, ropes or chains pass-
ing around said channels and leadmg to the
deck of the ship, and means for securing the

ends of said ropes or chains, substantlally as
described. -

. |

ance connected with the opposite end of the
rope, roll-up channels connected with the in-

20

In mtness whereof I ha,ve hereunto set my

hand in the presence of two subscrlbmo' wit-
nesses. |

W. WILLIAMS.

Witnesses: o _
Franors M. WRIGHT,
BESSIE (ORFINKEL.
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