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To all whom it may concermn:

Beé it known that I, Davip CARROLL, of
Union City, in the county of Erie and State
of Pennsylvania, have invented certain new
and useful Improvements in Ships’ Logs, of
which the following is a full, clear, and exact
description. )

My invention relates to an improved nauti-
cal log for indicating the forward and leeway
motions of the ship by means of pointers and
dials, the pointers being worked by means of

© screws or wheels let down into the water
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through a well in the ship.

The essential features of the invention ¢on-
sist of a contrivance for setting the wheels in
the line of the well, for passing them through
a well of small size, and afterward swinging
them up horizontally and into position in ad-
vance of the supporting-rod, to enable the
water to act on them in advance of any dis-
turbing effect of the supporting-rod; also, of
a eontrivance of two wheels placed at an an-
gle to the ship’s keel in such a manner that
both run alike when the ship advances with-
out drifting, and indicate the advance by the
snm of their revolutions, but vary when the
ship drifts and indicate the sime by the differ-
ence of their revolutions; and the invention
also consists of certain details of apparatus,
all as hereinafter fully desecribed.

Reference is to be had to the accompanying

drawings, forming part of this specification,:

in which similar letters of reference indicate
corvesponding parts in all the figuvres.

Figure 1is afront elevation of the indicator
mechanism, with the front of the inclosing-
case and part of the dials removed to show
the said mechanism clearly. Fig. 2 is a hori-
zontal section of one of the wheels and top
view of the other, as when adjusted for use,

also a section ofthe stoek by which the wheels.

arve suspended, and of the gear connecting
them with the indicator mechanism. Fig. 3

is a side elevation of the wheels, as adjusted
below the ship’s bottom for use, and a sectional
elevation of the suspending-stock; and Fig. 4
is-a detail of the leeway-indicator.

In thig improvement I arrange two wheels,
aand b, one above another, on a vertical sup-
port, ¢, extending down through the welldin

theship’s bottom ¢; said wheels being mounted
on hollow arms f, attached to support ¢ by
pivots g, and also attached to a vertical adjust-
ing-rod, h, extending up throughthewell and
having a toothed section, %, gearing with a
pinion, 4, for shifting the wheel-arms up into
the horizontal position represented in full
lines, Figs. 2 and 3, and down into the posi-
tion represented in dotted lines Fig. 3, and
also for raising the wheels up into the well
when not to be used, and lowering them when
they areto be used. Therod/ispivotedatZto
the bearing-disks? of the wheel-arms, eccentri-
cally to the pivots g of said arms, so that when
the pinion j is turned with a erank or other
means, the first effect is to swing the wheels
down into the vertical position indicated by
dotted lines, so that said wheels will rise in a
well of no larger diameter than that of the
wheels, and the next result is the raising of the
wheelsin the well. "When the pinion is turned
in the other direction for lowering the wheels
the weight of the supporting stock and wheels
will carry all down together until a cap on
the upper end of the stock, or any other means
for stopping the deseent of thesame, comes to
rest on any suitable stop device, then the fur-
ther operation of the pinion will eause the
wheel-arms to swing up into horizontal posi-
tion for use. Above the upper wheel-arm
the stock ¢ consists of a tube, up which two
small tubes, m, extend, for inclosing the wires
n,which gear with the wheels a b, respectively,
by the wheels o and arms p, for transmitting
the motion of the_ wheels to the indicators.

‘These tubes m are tapped into the upper end

of the lower part of the stock ¢, which is bored
therefrom to the chambers ¢, where the wires
connect with their respective wheels 0. The
object of the tubes m is to conduct oil down to
the chambers ¢ for lubricating the svheel shafts
and gears, the oil being poured into the tubes
at the upper end, which tubes are sufficiently
extended above the water-level to contain oil-
columns of sufficient length to force out the
water and lubrieate the working parts. When
the wheels ¢ D shift down to the vertical po-
sition for being raised up in the well, the
worms p disconnect from the gears o, and
they engage with said wheels again when raised
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up. The wheels ¢ b are arranged obliquely to
the line of the keel s, and on opposite sides of
the same, the angles being alike for both, so
that both will revolve at the same speed when
the ship is advancing, without falling off either
way; but if the ship falls off either way, one
wheel will run slower than the other, the cause
of which will be readily understood when it
is considered that if one wheel were -on the
line of thekeel and the other at a right angle
to it, the latter would not revolve at all when
the ship goes straight ahead, and should the
ship fall off directly at right angles to the keel,

. the wheel set.in that position would revolve
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and the other would not. The wheels arealso
constructed in the form of their arms at ¢, to
enable them to run with as little obstructions
aspossible when receiving the water obliquely.
The wheels ¢ b thus arranged are geared to
the leeway-indicator train, which is the lower
indicator of the drawings, by the right and left
worms, u, worm-wheels v, and the compound
wheel consisting of the three bevel-wheels w,
and the worm-disk z, said disk gearing with
the wheel y, which turns the small friction-
roller # that runs against the friction-disk «'
on the post 0 of the unit-hand which tra-
verses the leeway-dial ¢, so that it will be
seen that the respective wheels drive in oppo-
site directions. Consequently when they are
both running at the samespeed their effect on
the pointers of the indicator will be neutral-
ized by the middle bevel-pinion, w, of the com-
pound wheel simply turning on its axis in
disk @, without giving any rotation to the
disk #; but when said wheels ¢ b turn at dif-
ferent speeds, the disk 2 will be turned one
way or the other, according as one wheel over-
runs the other, or to the extent of the differ-
erence between the motions of the two wheels
@ b; hence, when the ship falls to leeward the

- pointers of the leeway-dial will be turned for-
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ward or backward as she falls to port or star-
board and indicate the same, The wheels a b
are geared to the upper headway indicator-
train, so that both drive on it in the same di-
rection by the worms &, both pitched alike,
wheels ¢, and the compound wheel consisting
of the three bevel-pinions f’ and worm-disk
¢, said disk gearing with the indicator-train
similar to that of the leeway-indicator, and
consisting of a wheel, y, friction-pinion 2, and
frietion-disk ¢, said disk being on the post
of the unit-hand ¢’ of the indicator for the
headway movement of the vessel, from which
it will be seen that when both wheels ¢ & run
at like speed the upper indicator will indicate
the maximum speed of said wheels; butshould
one wheel run slower the indicator will fall
short of the maximum speed to the extent of
the difference of the speeds of the two wheels,
which will be the amount of the leeway drift
indicated on the lower dial. In thisstatement
of the case it is assumed that the leeway is in
direct proportion as the difference of the
speed of the two wheels, but practically it
is five times the difference, and therefore the

disk @ of -the leeway-indicator is constructed
with five threads to the turn to speed up the
leeway-indieator to that extent faster than the
other indicator whose worm-disk ¢ is con-
structed with but one thread to the turn.

To ascertain the ship’s position, we meas-
ure on the chart from the starting-point in
the line the ship is held on by the compass,
the distance indicated by the headway-indi-
cator. Fromthe pointthusreached wemeasure
to leeward the distance indicated by the lee-
way-indicator, and thus arrive at the ship’s
position. Should the wind change and cause
the ship to fall to leeward in the reverse di-
rection,the pointer of the leeway-dial will run
back to zero when the ship returns to the
headway-line on whichshe started. The wires
n extend ‘above the upper indicator, where
they connect with each other by the flexible
sections §/, and the compound wheel consist-
ing of the bevel-pinions % and the disk 7,
the object of "which is to provide a ready
means of testing the accuracy with which
the wheels are adjusted with reference to
their inclination to the keel when the instru-
ment is put in the vessel, which may be done
as follows: Put the vessel on a straight line
with the wind, so she will not fall off or make
leeway, by a steam-tug if a sailing- vessel.
Then watch the middle bevel-wheel, &/, of the
compound wheel, which should stand at rest
if wheels @ b are set rightly; but should said
wheel &’ turn slightly, the support ¢ of the
wheels ¢ b must be turned to right or left to
shift said wheels, until said middle wheel, ¥/,
ceases to turn on its own axis, when the wheels
&b will be right. Thesaid support ¢ will have
any suitable cap-lever or other device at the

_upper end for so shifting it, and also for hold-

ing said support when adjusted. The friction-
rollers z of the indicator-trains are fitted to
their shafts, so as to slide along them toward
and from the center of the disks «', for adjust-
ing the speed of the clock-trains, and they are
arranged between the prongs m’ of a yoke fitted
on an adjusting-screw, », for shifting them.
The shafts o’ of said rollers are mounted in
frames p’, suspended on rods ¢, and -fitted
with aspring, s, that pressesthe rollers against
the disks to produce the requsite friction for
driving the indicator-trains. The leeway in-
dicator-train comprises only the means for
working two posts, & and ¢, for two hands to
count one hundred, above which the record
must be kept by tally; but the train for the
upper indicator turns three hands for counting
up to one thousand. It is to be understood
that the wheels ¢ b and their support ¢ are so
arranged that the wheels swing up to their
working position in the forward direction, so
as to get the best effects of the water in ad-
vance of the disturbing influence of the sup-

port ¢, the wheel-supporting arms, and the

adjusting-rod .. The arrangement of the two
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wheels so that both shall be eonstantlyin mo- -
tion is better than an arrangement in which
the leeway-wheel is so placed that it does not
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revolve when the ship advanees without lee-
way, because in that case the wheel is not so
sensitive and will not run with the leeway
movement until the movement is of consider-
able extent, while in this arrangement the
wheels are sensitive to the slightest change

" and indicate the same promptly.
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Having thus described myinvention, I claim
as new and desire tosecure by Letters Patent—

1. In a mnautieal log, two wheels, a b, ar-
ranged obliquely to and on opposite sides of
the keel and geared reversely, to the leeway-
indicator and directly to the headway-indi-
cator by combination or differential wheels,
substantially as described.

2. In a nautieal log, the
continnously - revolving wheels arranged to

‘run alike by the headway of the vessel and to

vary in speed by the leeway of said vessel, a
headway - indieator geared with said wheels
differentially and indicating the sum of the
speeds of the wheels if they run alike or vary

in speed, and a leeway-indicator also geared

differentially with said wheels, and indicating
the difference of the speeds of said wheels,
substantially as deseribed.

- 3. The combination, in a nautical log, of
two wheels, a b, arranged obliquely to and
on opposite sides of the keel, and geared, by
wires n, right and left worms u, wheels », and
compound wheel w z, with the leeway-indica-
tor train, substantially as described.

4. The combination, in a nautical log, of
two wheels, ¢ b, arranged obliquely to and on
oppositesides of the keel, and geared, by wires
n, worms d’, of like piteh, wheels ¢, and com-
pound wheel /¢, with the headway-indicator’s
train, substantially as described.

5. The combination, in a nautical log, of
two wheels, a b, arranged obliquely to and on
opposite sides of the keel, and geared by

wires n, right and left worms, u,wheels v, and |

compound wheels w z, with the leeway-indi-
eator also geared by said wires », worms d,
of the like pitch, wheels ¢, and compound

combination of two

wheels 7 ¢/, with the headway-indicator train,
substantially as desecribed.

6. Ina nautical log consisting of two wheels,
a b, arranged obliguely to and on opposite

sides of the keel, a headway-indicator and a s

leeway-indicator geared together by the wires
n; and differential mechanism, as described,
the said wires = coupled above the indicators
by the flexible sections j/, and compound
wheel %’ , for an indicator to adjust the wheels
@ b, substantially as described.

7. -A nantical log having wheels « b, dr-
ranged on a supporting-stock, ¢, fitted in a
well, d, through the bottom of the ship, said
wheels connected, by arm f and pivots g, with
the stock, and provided with means for ghift-
ing them info the line of the stock for draw-
ing them “into the well, and also for shifting
them into and maintaining them in the work-
ing position, substantially as deseribed. -

8. A nautieal log having wheels ¢ b, mount-
ed ona stock, ¢, projecting from the ship into
the water, said wheels arranged on said stock
to project forward in advance of the same to
receive the water in advance of and undis-
turbed by the influence of said stock on the
water, substantially as deseribed.

9. The combination of the shifting-rod A,
with the wheel-supporting arms f, pivoted to
the stock ¢, substantially as deseribed.

10. The shifting-rod h, connected with the
wheel-supporting arm f, pivoted to the stock
¢, extended up through the well, and geared
by a toothed rack, 4, with a pinion, j, for ad-
justing the wheels thereby, substantially as
described. :
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11. The tubes m, in combination with the

wires 2, stock ¢, and the wheel-gears o p, for
lnbricating the same, substantially as de-
seribed.

DAVID CARROLL.

Witnesses:
ELMER E. GREGORY, _
CHAS. S. BrROOKS.




