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WILLIAM 8. BURGESS, OF BOSTON, MASSACHUSETTS.

ALIDADE OR INDICATOR FOR SHIPS’ COMPASSES.

SPECIFICATION forming pait of Letters Patent No. 781,751, dated June 23, 1903,
Applicatibn filed July 12, 19802, Sérial No. 115,306, (No model.)

To all whom it may concern:
Be it known that I, WILLIAM S. BURGESS

‘a citizen of the Unlted States, and ales1dent

of Boston, county of Suffolk, and State of
Massachusetts, have invented an Improve-

-mentin Alidades or Indicatorsfor Ships’ Com-

passes, of which the following deseription, in
connection with the accompanying drawings,

“is a specification, like letters and numerals on
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the drawings representing like-parts.

This invention has for itsobject the produe-
tion of a highly efficient and accuratealidade
or indicator of novel construction for the

compasses-of sea-going vessels, whereby at-

all times the bearings of an object distant
from: the vessel may be readily taken and si-
multaneously and with great accuracy indi-
cated on the face of the compass-dial.

In my present invention the sighting de-
vice is rotatably mounted on the bmnacle,
while the alidade or indicating-pointer is car-
ried wholly by the compass and is angularly
movable adjacent the dial thereof, and inas-
much as the compass is maintained substan-

tially level at all times, while the binnacle:

partakes of the motion of the vessel, aconnec-
tion between the sighting device and alidade
is provided which maintains them always in
the same radial plane and angularly movable
in unison, while permitting a relative tipping

movement of the sighting device and alidade.

in such plane

The various.novel features of my invention,

* will be hereinafter described, and particularly
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pointed out in the followmw claims.
Figure 1 shows in Vertical section & ship’s
binnaele with its pedestal orstand brokeun off,

"-the eompass being shown in elevation with
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one embodiment of my invention applied
thereto.  Fig. 2 is an enlarged sectional
detail on the line 2. 2, Fig. 1, showing the

‘manner in .which the alidade is supported

and a portion of the universal joint between
it ‘and the shaft on which.the sighting de-
viee ismounted. ~Fig. 3isan enlarged detail,
in front' elevation and partly broken out,

. of the connecting member between the ali-
~-dadeand the shaft on which the sighting de-
" viece ismounted, the alidade being also shown
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with a portion of the joint attached thereto
broken out. Fig. 4 is a side elevation, en-
larged, of the parts shown in Fig. 3. TFig. 5

is an enlarged perspective view of the indi-

cating device as a whole detached from bin-
nacle and compass, and Figs. 6 and 7 aresec-
tional details of modified means for sup-
porting the alidade on the compass to be de-
seribed.

As will appear more fully hereinafter, my
novel alidade or indicating device ean be
readily applied to existing binnaclesand their
compasses in a thoroughly efficient manner,
or it way be applied during the construction
of the binnacle.

Referring to Fig. 1, the binnacle frame or
case A, of any desirable or ordinary coustrue-
tion, is provided with windows A’ for the ad-
mission of light and observation of the com-
pass C, suspended in uswal mannerin the
bowl-like base A* of the binnacle, so that its
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dial is horizontal and the attached magnetic =~ -
needle always points to the north, the usual

dial being protected by a glass plate ¢, held
in place on the annular flange ¢’ by a ring ¢*
The indicator, pointer, or needle D, here-

‘inafter called the ‘“alidade” and best shown

in Figs. 3, 4, and 5, is rotatably mounted on
the compass and movable adjacent the dial
thereof just above the plate ¢, and in Figs.
1and 2 I haveshown one very efficient means
for supporting the alidade. A small disk d,
preferably of glass, has a central npright
metal pin or stud d* secured firmly toit,and
the disk is cemented to the upper surface of
the glass plate ¢ of the compass, the stud d*
being located at the center of the plate di-
rectly over the center of the compass-dial.
The pin or stud d* projects some little dis-
tance above the plate ¢ and forms a bearing
upon which the alidade D is rotatably mount-
ed, and referring to Fig. 2 the alidade has
rigidly secured to it an upright post d’' at
right angles to it and in alinement with the
center of the alidade, the latter having a cen-
tral hole d? to receive the reduced end d? of
the post, the latter having a longitudinal hole
d* therein to receive the bearing-pin or stud
d*. The upperend of the post is enlarged in

diameter and provided with a longitudinal

bore d°, and the bored part of the post islon-
gitudinally slotted from its upper end down
to the bottom of the bore at d° Figs. 2, 3, 4,
and 5. The slots df are diametrieally oppo-
site each other, and such diameter is at right
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angles to the length of the alidade D, the post
constructed as described constituting one

‘part or member of & universal-joint connec-

tion between the alidade and the shaft upon
which the sighting device is mounted.

The top o of the binnacle is provided with
a central hole to receive the lower end of an
upright rotatable shaft, carrying atits unpper
end a suitable sighting device and at its lower
end connected with the alidade by a univer-
sal-joint connection of peculiar and novel
construction, to be deseribed. Theshaftcom-
prises three sections, as herein shown—a tu-
bular main section b, longitudinally slotted
at b’, an upper tubular end section b3, slid-
ably mounted withinit and held from rotation
by a fin b® entering the slot &', (see Figs. 1 and
5,) and alower end section 0% A clamp orset-
serew b* in the opposite ears 4 at the upper
end of the main section serves tomaintain the
section b®in longitudinally-adjusted position,
and the sections b’ and b* are connected and
also held from relative rotative movement by
a suitable serew 0%, mounted in the former
and adapted to enter a socket 5 in the latter.
(See Fig.1.) At its upper end the section 02
is longitudinally slotted in the plane of the
slot b’ to present parallel upturned ears b7,
between which enters a depending Ing €%,
fast on the sighting device E, shown as a
bar having alined hinged sights e’ at its ends,
a clamp-serew ¢, passing through the ears b’
and lug €%, constituting a fulerum on which
the sighting device can be tipped when in
use, said fulerum being at right angles to the
device E and also to the ears D"

Anysuitablesighting device, such as a tele-
scope, may be used instead of the sighting-

- bar shown, the particular structure thereof
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being immaterial so far as my present inven-
tion is concerned.

By loosening the set-screw b the shaft-see-
tion b® can be raised or lowered, as desired,

in the section b to thereby bring the sighting

device to a level convenient for use by the
observer and then clamped, while the plane

" in which the device E can tip will always in-
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‘tersect the lougitudinal axis of the sectional

shaft and maintain a fixed radial position
relative thereto.

The section b?is reduced in diameter at its
lower portion to form a shoulder 6, and the
reduced portion has mounted upon it an ex-

ternally-threaded sleeve 7,having an enlarged

flat circular flange or head 8, adapted to rest
upon the binnacle-top «*, said flange abut-
ting against the shoulder 6, and thereby ver-
tieally supporting the sectional shaft, the
sleeve passing down through the hole in the
binnacle-top and being rigidly clamped there-
to by a nut 9 on the threaded portion of the
sleeve, as shown clearly in Fig. 1, the foot of
the shaft-section b® passing down through the
sleeve into the binnacle. The nut 9 when

set up bears against the under side of the-

binnacle-top, said nut and the sleeve retain-
ing the sectional shaft in place on the binna-

731,751

cle and providing a long firm bearing in which
it can rotate.

The end section 0? is longitudinally bored
to receive a rod-like extension 10, herein
shown as having a longitudinal groove 12,
entered by a feather 13 on the section 0 to
prevent rotation of the extension, longitudi-
nal movement thereof being prevented by a
suitable set-screw 14, Fig. 1.

By the longitudinal adjustment of the ex-
tension 10 I provide the apparatus for binna-
cles of different heights, the distaice between
the dial of the compass and the binnacle-top
o* varying very considerably in different
structures.

The lower end of the extension 10 has rig-
idly secured to it a cross-bar 15, parallel to
the fulerum ¢* on which the sighting device
E rocks, the described connections between
the several parts of the sectional shaft abso-
lutely preventing their relative rotation, and
consequently always maintaining the said
fulerum and cross-bar in the same plane and
one which intersects the longitudinal axis of
the shaft.

A downturned yoke 0% having upturned
ears 1Y, is pivotally connected with the cross-
bar by pointed pivot-screws b, (see Fig. 3,)
extended through the ears and seating in con-
cavities 16 in the opposite ends of the cross-
bar, suitable set-serews 0'? holding the pivot-
screws immovable in the ears, the pivot-
serews providing for taking up wear. The
yoke can thus rock or swing fore and aft rela-
tively to the sighting device, but has no move-
ment in a transverse direction relatively to
the upright shaft, the downtonrned ends of the
voke being provided with parallel hubs 0%,
Figs. 4 and 5, at right angles to the pivot-
screws D0, the opposite ends of the hubs hav-
ing depressions 17 therein (see dotted lines,
Fig. 4) for a purpose to be described.

An open extension member of peculiar con-
struction, now to be described, completes the
connection between the upright sectional
shaft and the alidade, so construeted and ar-
ranged that whatever the rolling, pitching, or
other movements of the vessel the alidade D
will move angularly in unison with the sight-
ing device when the latter is turned upon its
upright support—viz., the sectional shaft—
and in a plane intersecting the longitudi-
nal axes of the alidade and sighting device,
respectively. The extension meinber com-
prises, as herein shown, two like X-shaped
upright sides I, provided at the upper and
lower open or bifarcated ends thereof with
pairs of opposite inturned pivot-screws ff/,
respectively, the former being held in ad-

_justed position by set-screws 18, and having

their inner ends pointed to enter the depres-
sions 17 in the opposite ends of the hubs 0,
One side F is thereby pivotally connected at
its upper end with each hub, the sides being
adapted toswing transversely to the sighting
device.

The pair of pivot-screws f’ at the lower end
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of each side of the extension member are held
in place by set-screws 20 and are also in-

turned. and opposed, their. inner ends being

pointed to enter depressions 19, Fig. 4, in the
opposite ends of shortarms 7 rigidly secured

‘to the ends of a cross-bar f* at right angles

thereto, and consequently parallel to eaeh
other, the arms being so placed that the dis-

“tance between the centers of the two pairs of

pivot-serews f' is exactly equal to that be-
tween the pivot-screws f. Consequently the

sides K will alwaysremain in parallelism, and
~the cross-bars 15 and f* will -also be main-
‘tained in parallelismunderall circumstances.

It is.to be observed, however, that the cross-
bar %, which forms the foot of the extension
member, can’swing fore and aft relatively to

.the sighting device about the pivot-secrews

b1 as fulcra, and it can also move longitu-
dinally in a direction traunsverse to the swht-

ing device, but alwaysin parallelism With its

fulerum €. At its center the bar or foot f*

.has a ball-like enlargement f1° which fits
freely in the bore d° of the upturned post d’

of the alidade, the upright slots df receiving
the bar at each side of ‘the enlargement, as
will beclearly understood from the. drawings.
The bar or foot f* of the extension member

may thus rise and fall in the slotted. foof:

away from or toward the alidade and at
right angles ‘to the longitudinal axis of the
ahdade or.pointer D, the connection between
the latter and the extension member being
practically a universal or ball-and-socket
joint. -So, too, any bodily rotative movement
of the extension member, due to rotation of
the upright sectional shaft when the sighting

. deviceis swung to take a sight, will be trans-
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mitted simultaneously and equally to the
alidade by the cobperation of the bar f* and
the slotted -post d', the rod or extension 10
being so adjusted that under all conditions
the connectmn at the part 1 will be main-
tained.

By the construction deseribed a univetsal-
joint connection is thus interposed between
and connects the lower end of the upright

..shaft and the alidade, the connection being
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gelf-adjusting for all movements of the bin-

nacle relatively to the compass-dial, which -

remains substantially horizontal.
It will be manifest from the foregoing de-

seription that the longitudinal axes of the |

alidade and the swhtmrf device will always
be maintained in the-same radial plane and

~‘compelled to move angularly in unison, no

matter what may be the inclination of the up-

. right shaft relative to the plane of the ¢com-
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pass-dial, sothat under all conditions of piteh-
ing, rolling, or. vibrations of the vessel the
universal and self-adjusting connection bhe-
tween sighting device and alidade will be pre-
Whlle they are maintained in the

' ‘sameradial plane, it will be obvious that rela-
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tivetippingof the sighting device and alidade
in such plane is permltted by the connection
between them, so that in taking bearings the

3

sighting device can be tipped on its fulerum
€* as may be necessary or desirable.

The extension member by reason of its sep-
arated sides ¥ and the distance between the
yoke df and the cross-bar f* presents asight-
opening, through which a free and unob-
structed view of the lubber-mark and alidade
is afforded, and instead of making the sides
F straight they may be bent or bowed out-
ward, if desired, toincrease the sight-opening.

The alidade being movable close to the com-
pass-dial, the reading of a bearing observed
by the aid of the sighting device is made very
accurate.

In order to apply the apparatus to a binna-
cle and compass, it is only necessary to make
the shaft-hole in the top of the former con-
nect the bearing-sleeve 7 therewith and in-
serti the lower end section ? of the shaft and
fix therein the extension-rod 10, as deseribed,
and mount the alidade on the compass. .

In Fig. 6 T have shown means for support-
ing the alidade, which is a modification of
the means shown in Figs. 1, 2, and 5, the ali-
dade D and the upper end of the post d' be-
ing bored and slotted substantially as here-
inbefore described; but the lower end of the
post is extended and reduced in diameter to
form an annular shonlder d*, which rests on
the top of the glass eover ¢ of the compass,
and a pin d*, which rotatably enters a hole in
said cover. Thus the alidade is directly sup-
ported in a rotatable manner by the cover c.

Yet another modification of -the alidade-
supporting means is shown in Fig. 7, wherein
I employ a split ring ¢, having an infernal
annular groove ¢ to receive the periphery of
a circular plate ¢®, of glass, the ring ¢* being
set down into the holding-ring ¢?, sothat there
is a space between the plate ¢** and the glass
cover ¢. The plate c¢* has secured to it at its
center an upturned sleeve ¢, preferably of
metal, and the lower end of the post d' is re-
duced in diameter and elongated, as at d%,
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to enter the sleeve and project below it, the -

alidade being attached to the projecting end
of the part d%, so that it rotates between the
glass plates cand ¢®*. Theannular shoulder

.d% on the post rests on the top of the sleeve

¢®, and is thereby vertically sustained.. In
this construction the alidade is protected by
the superposed plate ¢*.

The connection between the alidade and
the sighting device is that hereinbefore de-
scribed whatever the mode of supporting the
alidade on the compass, and whatever the
manner of supporting the alidade there will
be no obstruction to a clear view of its ex-
tremities.

Thavehereinshown and described one plac~
tical embodiment of my invention as a whole
and several different forms of supporting
means for the alidade, and my invention ac-
cordingly is not restricted to the precise con-
straction and arrangement herein shown and
described, as the same may be modified: or
changed in various particularsor detailg with-
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out departing from the spirit and scope of my |

invention.

Having fully described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. A binnacle, a compass therein, an ali-
dade or indicator mounted on and positively
connected with the compass and rotatable ad-
jacent the dial thereof, an upright shaft ro-
tatably mounted on and extended above the
top of the binnacle and having a sighting de-
vice at its upper end, and a eonnectlon be-
tween s8aid shaft and bhe alidade or indicator

to maintain it and the sighting device in the |

same radial plane and permit relative tipping
movement of the alidade and sighting device
in such plane.

2. A Dbinnacle, a compass therein, a central
support fixedly mounted on the compass, an
alidade or indicator rotatable on said support
adjacent the compass-dial, an upright rotata-
ble shaft centrally mounted on the binnacle
and having asighting device at its upper end,
and a connection between the lower end of
the shaft and the alidade or indicator, to
maintain it and the sighting device angularly
movable in the same plane and permit rela-
tive tipping movement of the alidade and
sighting device in such plane.

3 A bmnacle a compass therein, a support
fixedly mounted on the compass, coax1a1 with
the needle, an alidade or pointer rotatable on
said support, adjacent the compass-dial, a
sighting device rotatably mounted on the bin-
nacle, and connecting means between said
device and the alidade or pointer to maintain
them in the same radial plane and permit
relative tipping movement of thesighting de-
vice and alidade in such plane.

4. Abinnacle, a compass therein, a support
fixedly mounted on the compass at the center
of the dial, an alidade or pointer rotatable on
said support adjacent the dial, an upright
shaft rotatably mounted on the binnacle, a
sighting device mounted to tip on the upper
end of the shaft in a plane intersecting the
longitudinal axis of the latter, and a connec-
tion between the lower end of the shaft and
the alidade or pointer, to maintain it and the
sighting device in the same radial plane and
permitrelative tipping movement of thesight-
ing device and alidade in such plane.

5. In an alidade for ships’ compasses, a ro-
tatable vertical shaft supported centrally in
the binnacle-top, a sighting device pivotally
mounted on the upper end of the shaft to tip
in a plane intersecting the longitudinal axis
of the shaft, an alidade or pointer, a bearing
on which it is rotatably mounted adjacent
the compass-dial, means to rigidly sustain
said bearing on the compass at the center of
the dial, and a connection between the lower
end of the rotatable shaft and the alidade or
pointer, to maintain the latter and the sight-

ing device in the same radial plane and per-
mlt relative tipping movement of said sight-

"ing device and the alidade in such plane

731,751

6. In an adjustable alidade for ships’com-
passes, a rotatable, lonwtudmally extensible
shaft supported centrally in and extended
above and below the binnacle-top, a sighting
device on the upper end of the shaff, an alic
dade or pointer rotatable adjacent the com-

' pass-dial, a central bearing for the alidade,
| fixedly mounted on the compass, and a con-
' nection between the lower end of the shaft

and the alidade, to maintain the latter and
the sighting device in the same' radial plane
and permit relative tipping movement of said
device and the alidade in such plane.

7. A Dbinnacle and its compass, an alidade-
support fixedly mounted on the compasscen-
trally of the dial, an alidade or pointer rota-
tably mounted on said support adjacent the
dial, an upright shaft centrally and rotatably
mounted in the binnacle-top and having a
sighting device at its upper end, and a con-
nection between the lower end of the shaft
and the alidade to maintain it and the sight-
ing device in the same radial plane and per-
mit relative tipping movement of the alidade
and sighting device in such plane, said con-
nection including a member having a sight-
opening affording a clear view of the ahdade
and the lubber-mark within the binnacle.

8. A binnacle, a rotatable, upright, longi-
tudinally-extensible, sectional shaft mounted
in the top thereof and having on its upper
end a sighting device, a transverse fulerum
on which the latter may tip, the compass
mounted within the binnacle, a central bear-
ing above the compass-dial, an alidade or
pointer rotatably mounted onthe bearing and
angularly movable adjacent the dial, a fixed
cross-bar on the lower end of the shaft, par-
allel to the fulerum of the sighting device,
and auniversal connection between the cross-
bar and the alidade, to maintain the latter
and the sighting device in the same radial
plane and permlt relative tipping movement

of the alidade and sighting device in such

plane.

9. A binnacle, a rotatable, upright shaft
mounted in the top thereof and having on its
upper end a sighting device, the compass
mounted within the binnaele, a bearing above
the center of the compass-dial and fixedly
mounted on the compass,analidade or pointer
rotatably mounted on said bearing and an-
gularly movable adjacent the dial, and a con-
nection between the lower end of the shaft
and the alidade to maintain it and the sight-
ing device in the same radial plane while per-
mitting them to tip relatively in such plane,
said connection including a member uni-
versally jointed to the shaft and having its
depending sides laterally separated to con-
stitute a sight-opening.

10. A binnacle, a compass therein, a bear-
ing fixedly mounted on the compass at the
center of the dial, an alidade or pointer rota-
table on said bearing adjacent the dial, an
upright rotatable shaft mounted centrally in
the binnacle-top and having a sighting de-

70

75

8o

85

90

95

100

105

1o

15

120

125

130



781,751

b

vice atits upper end, alongitudinally-adjust-

- ablerod mountedin the lower end of the shaft

and depending into the binnacle, a yoke piv-
oted to said rod transversely to the sighting
device, an extension member pivoted at its
upper end to the yoke to swing transversely

‘thereto, and a sliding, ball-and-socket con-

nection between the lower end of said mem-

- ber and the alidade, to maintain the latter

IC
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and the sighting device in the same radial
plane and permit relative tipping movement
in such plane.

11." A binnacle, a compass therein, an ali-

dade or pointer rotatably mounted on the-

compass and movable adjacent the dial there-

.-of, an upturned, longitudinally - bored post

rigidly secured to the center of the alidade
and havingoppositelongitndinal slots, a shaft
rotatably mounted in the binnacle-top and
having a sighting device mounted on its up-
per end, and a depending extension member
fulerumed on the lower end of the shaft to
swing transversely to and alsolongitudinally
of the sighting deviee and comprising -two
separated sides, and a foot or ¢ross-bar con-
necting the lower ends of the sides, and a
ball-like enlargement central on the cross-
bar, to enter the bore of the post, the slots of
the latter receiving the eross-bar and main-
taining it transversely to the alidade, the de-

.. seribed connection between the sighting de-
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viece and alidade maintaining them angularly
movable in unison in the same radial plane
and permitting relative tipping movement
thereof in such plane.

12. A binnacle, a compass: therein, an ali-
dade or pointer angularly movable adjacent
the compass-dial, a bearing rigidly connected
with the compass and on which the alidade is

‘rotatably mounted, an upright shaft centrally

and rotatably mounted, in the binnacle-top
and having a sighting device at its upper end,
and a universal-joint, tipping connection be-

“tween the shaft and the alidade, to permit

45

irregular movement of tlie shaft relative to
the compass-dial and maintain the sighting

‘device and alidade angularly movable in the

same radial plane.

5

18. In an alidade or indicator for ships’
compasses, the compass, its cover-plate, an
upright bearing rigidly secured to the center
thereof, an alidade pivotally mounted on said
bearing to move angularly above the cover-
plate, an upright, rotatable shaft, a sighting
device mounted on the upper end thereof, a
sleeve-bearing for said shaft, adapted to be
secured to the binnacle-top, a rod adjustable
loungitudinally in the lower end of the shaft

and extended into the binnacle, and a uni-

versal, longitudinally-extensible connection
between said rod and the alidade, maintain-
ing it and the sighting device angularly mov-
able in unison and permitting tipping move-
ment of the sighting device relatively to the
alidade.

14. A binnaele, a compass therein, an ali-
dade or pointer angularly movable adjacent
the compass-dial, a bearing rigidly connected

with the compass and on which the alidade is

rotatably mounted, an upright shaft centrally
and rotatably mounted, in the binnacle-top
and having a sighting device at its upper end,
a yoke pivotally connected with the lower end
of the shaft within the binnacle, to swing fore
and aft of the sighting device and having
transverse, parallel hubs at its ends, an ex-
tension member comprising sides pivoted at
their upper ends to the ends of the hubs, to
swing transversely of the yoke, a ¢ross-bar or
foot having transverse, parallel arms at its
ends, pivotal connections between the ends
of the arms and the lower ends of the sides,
whereby the latter are maintained in paral-
lelism, the cross-bar being maintained par-
allel to the yoke, and a ball-and-socket, slid-

.ing connection between the cross-bar at ifs

center and the alidade, substantially as'and
for the purpose described.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

WILLIAM S. BURGESS.

Witnesses:
GEO. W. GREGORY,
MARGARET A. DUNN.
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