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‘the county of Fairf

cut, have invented certain new and useful Im-
'provements 1n Sighting or Observing Tubes

No 754, 464

UNITED STATES

Pa,tented M’a,reh 15, 1904.

PATENT OFFICE

~ SIMON LAKE, OF BRIDGEPORT, CONNECTICUT.

~ SIGHTING o-R OI'BSE-F*_V'NG"‘TUBE FORVESSELS""

. SPECIFICATIONformmg part of Letters Pa,tent No. 754 464 dated March 15, 1904

- Applmetmn filed November 12, 1903, Semel No, 180 8385.

(No model.)

To all whom it mc:by CONCETTL:

Be it known that I, Stmon LAKE, a citizen of
the United States, re31d1ng at Brldcrepert in

eld and State of Connecti-

for Vessels, of which the following is a speci-

" fication, reference being -had therein to the ac-
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vices.

companylng drawings.

This invention relates to an improvement
in sighting or observing tubes for vessels, par-
ticularly of the class shown and described in

the United States Patent No. 725,570, granted
‘tome Aprii14,1903; and it has for 1ts primary |

objeet to merease the e ectweness of such de-—

The mventlon eonsmte partly In a means of
malntaining the operative face of the reflect-

ing member in the upper or outer end of the
: tube constantly at such inclination.: irrespec-
tive of the condition of fore-and-aft trim of

- the vessel, that both the inner end of the tube
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and the external object to be inspected by the

observer within the vessel may be constantly
in range of the same; partly in a gage device

for indicating the total submergence of the
vessel while the upper portion of the sighting-
tube 1s still in operative relation above the

surface of the water; partly in a particular.
means of staylng the tube while permitting its:
rotation in respect of the vessel carrying the -
same, and partly in certain other features of

construction, whmh Wlll be herema,i‘l;er de—

‘seribed. . |
In the drawings annexed, Figure 1is an ex-
ternal elevation of the upper portion of a sub-

marine boat provided with a sighting-tube em-

bodying the present invention; and Fig. 2 is.

a sectional elevation of the same with the
sighting-tube indicated as in operative rela-
tion with 1ts upper end portion exposed above
the surface of the water, while the lower part
of the same, with the vessel by which it is car-
ried, is wholly submerged beneath the surface.
Fig. 3 is a plan of the upper portion of the
sighting-tube with the top removed at the line
x x of Fig. 2 to expose the parts beneath.
Figs. 4 and 5 are sectional elevations, respec-

tively; of the lower and upper portions of the

| t1on.

sighting-tube, taken a,t ) rwht ano*le to that of
Fw‘ 9.

AS herein shown, the eonnmg—tower 2 of

the vessel has a sighting-hood 3 with suitable
windows or dead-lights 4, having attached to

1its forward portion a eestmn“ B, eonstltutmﬂ'

the base portion of . the swhtmﬂ'-tube Wthh
is formed in two sections 6 and, 7, united to-

gether by a coupling 8, preferebly formed of

a material of less strength than the parts of
the tube which it unites, so that in case of

collision during submerﬂfence the upper por-
~tion. 7 of the tube will be broken off without

danger to the occupants of the vessel, a glass
disk 9, constituting a transparent diaphragm,
being mounted in a supporting-ring 10, se-

~--cured in the lower section 6, serving to pre-

vent the inflow of water to the interior of
the boat under such condition, while the base

portion 5 is provided with the usual stuffing-
‘box 11, surrounding such member of the tube

for Slmllarly preventing the penetration of
water along the exterior of the tube. The
tube 1s provided near the upper end with

an external annular flange 12, to which is fit-

ted so as to loosely embrace the tube a collar
13, having a series of projecting lugs 14, to
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which are connected by pins 15 the eyes of a |

series of guy ropes or rods 16, shown in Fig

1 as attached at the other ends to the top of

the conning-tower for steadying the project-

ing portion of the tube 6 7, while permitting
1t to be rotated In pertormme its-normal func-
The upper portion of thesighting-tube

1s surmounted by a cap 17, hzwinw a geries of

lateral openings 18 and a smﬂ‘le opening 19,

disposed above and upon the same side as one

of the openings of said series, each of said

openings being closed to exclude water by

means of a ﬂ"less plate 20.- Adjacent each

opening 181s dlspoqed a olass prism 21, mount-
ed upon a metallic frame 22, swinging upon

fixed centers 23, the Opere;tive fa,ces et each
of said prisms formmo' the upwardly and out-
wardly inclined inner “walls of the same. In-
terposed between the glass plate 20 and. each
prism 21 of the series is shown a condensing-
lens 24, adapted to increase the range of Sueh
reﬂeetmcr member, while reduemcr the scale
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of the image of an external object which it re-
ceives through the lateral opening 18 and re-

flects downwardly through the tube 6 7 upon

the receiving-prism 25, which transmits the
same through the eyepiece 26 to the observer.
Adjacent the other opening, 19, in the upper
portion of the cap 17 is dlsposed a olass prism
26,which is also mounted in a frame 27, adapt-
ed to swing upon the fixed bearmo'-centers 28.
The swinging frames 22 and 27 are pro-
vided with crank-pins 29, connected together
and to the corresponding pin 30 upon one of
the swinging lever-arms 31 in the lower por-
tion of the tube by means of a rod 32, which
is also shown provided with a suitable coup-
ling for a purpose similar to that of the coup-
ling 8 and located slightly above the transpar-
ent partition 9, through which 1t passes by
means of a sultable stufling-box. The lever-
arms 31, in conjunction with the weight 33,
attached to and connecting the lower ends of
the same, together constitute a pendulum
which maintainsa vertical position in all con-

ditions of trim of the vessel and through the

connecting-rod 32 operates to tilt .the prisms

21 and 26 sufficiently to compensate for any

defect in trim of the vessel in the direction
faced by the prism 26 and the corresponding
primary prism 21 of the series below it, whichis

similar IV directed. In order that the compen-
sation a forded by the pendulum shall not be

~excesslve, as would be the case were the In-
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clination of the tilting prisms varied equally

with that of the boat, the eccentricity of the
crank-pins 29 upon the swinging frames 22
and 27 1s made double that of the pin 30 upon

the pendulum-lever 31, thereby receivine only

one-half the degree of oscillation of the pin
30 upon the pwota,l screws 34, sustaining the
pendulum.

To afford facility in picking up an external
object by the reflecting member 26 when the
latter is directed toward the same general por-
tion of the horizon, the weight 33 is. shown
pivotally connected with a jointed hand-lever
35 36, extended laterally through the cut-away
portion 37 of thetube-section 6 into the sight-
ing-hood, where 1t may be readily manipu-
lated by ‘the lookout operating the sighting-
tube.

As indicated in Fig. 2, the lower portion of
the section 6 of the sighting-tube is cut away
at 37 to permit the partial rotation of the tube
without interference with the fixed eyepiece
26 and the operating-lever 36, and to effect
this rotation the lower end of this tube-sec-
tlon is formed with an axial bearing-stud 38
and with a segmental series of bevel-gear
teeth 39, meshing with a bevel-ninion 40,
mounted upon a spindle 41, having fixed

thereon a hand-wheel 42, by which said in-

termeshing gears may be actuated to turn the
tube.

In order to determine from the interior of.

754,464

the vessel when the boat i1s traveling in the
most effective submerged condition while still
maintaining a view of the horizon above the
surface of the water, an aperture 43 is formed
in the upper section 7 of the tube i1nterme-
diate the cap 17 and the level of the highest
point of the vessel proper, and ad]acent said
aperture within the tube is secured a small
olass prism 44. It will readily be seen that
this prism when above the surface of the
water will have a bright appearance when
viewed from the lower prism 25 by the ob-
server within the boat; but as soon as its open-
ing 43 becomes submerged the light reflected
thereby is to a large extent cut off and the
color of the water only is visible, while the
upper prisms 21 and 26 are still effective in
performing their normal functions. As this
prism 44 is disposed materially above the top
of the highest portion of the hull of the ves-

'sel it wﬂl be seen that it serves as a gage
in 111(11(3&131110‘_130_ the occupants the total sub-—

mergence of the vessel, thus constituting the

sighting-tube a depth-indicator, as well as-af-

for dmo' a means of scanning the horizon from
beneath the surface of the water. By the use
of this gage device in connection with the

sighting-tube any accidental rise of the ves-

sel to expose a portion of its hull above the
surface may be readily prevented, as the first

appearance of a bright light reflected from
the prism 44 operates as a warning to apprise

the navigator of the approach of the vessel to
the surface and enables him to counteract such
effect by suitable manipulation of the means
provided for such purpose. *
- From the foregoing description it wﬂl be
observed that the Several features of the pres-
ent improvement may be considerably varied
without departure from the spirit of the in-
vention and that the claims annexed hereto
are not to be understood as limited 1n scope
to the particular constructive features herein
shown and described. It will further be un-
derstood that while glass prisms are consid-
ered preferable as the reflecting members to
be employed in the sighting-tube, as herein
set, forth, other forms of reflectors may be
substituted without changing the character of
the present improvement, of which such fea-
ture 1s not an essential part.

Having thus set forth the nature of the in-
vention, “what I claim herein is—

1. The combination witha vessel, of a swht—_

ing-tube having in its upper or outer end a re-
flector movably mounted therein for receiv-
ing and reflecting inwardly an image of an ex-
ternal object, and means connected with said

reflector and automatically controlled inde-

pendently of the trim of the vessel for main-
taining sald reflector trained toward external
objects at the level of the water.

9. The combination with a vessel, of a sight-
ing-tube having revolubly mounted in its up-
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- per or outer end a reflector for receiving and

10

reflecting inwardly an image of an external
object, and means connected with said reflec-
tor and automatically controlled independ-
ently of the trim of the vessel for maintaining
said reflector trained toward externa,l objects
at the level of the water.

3. The combination with avessel, of asw*ht—
Ing-tube, an inclined reflector movably mount—
ed in the upper end of said tube, a pendulum,
and a connection between said pendulum and
said reflector whereby the degree of inclina-

tion of the latter is varied with the movement
of the pendulum.

4. The combination with a vessel, of a sight-
-ing-tube, an inclined reflector plvotally moun_t—

~ed 1n the upper end of said tube, a pendulum
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mounted in the lower end of'said tube, and a
connection between said pendulum and said
reflector Whereby the degree of inclination of

the latter is varied with the movement of the

pendulum.

5. The combination with a submarine ves-
sel, of a sighting-tube, an inclined reflector
movably mounted in the upper end of said
tube and adapted ‘to receive and reflect in-
wardly through said tube an image of an ex-
ternal object, a second reflector disposed be-

- neath and normally in the range of said first-
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named reflector, and means for ¢ controlling the
inclination of said irst-named reflector gov-
erned by a device operating independently of

the trim of the vessel whereby said second-

named reflector and said external object may

be maintained constantly in the range of said-

first-named reflector.
6. The combination with a submarme ves-

sel, of a swhtmﬁ'-tube an inclined reflector |

mounted 1n the upper or outer end of said

Sel of g

3

tube and adapted to receive an image of an
external object and to reflect it mwardly
through said tube, and a second reflector in-
termediate said first-named reflector and the
inner or lower end of said tube, disposed
slightly above the level of the hlcfhest por-
tion of said vessel andat a distance below said
first-named reflector toserve as a gage for in-
dicating the total submergence of said vessel

while the first-named reﬂector remalns above

the surface of the water.

7. The combination with a submarine ves-
Sel, of a sighting-tube extending upwardly
above the highest portion of the same, a re-
flector mounted 1n the upper end.of the said
tube and adapted to receive and to reflect in-
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wardly through the same an image of an ex-

ternal object, and a gage carried by said tube
materially below sald reﬂector but above the
highest portion of said vessel and adapted to

indicate when the latter is totally submerged.

8. The combination with & submarine ves-
sighting - tube mounted revolubly
upon the same, and provided in its upper end
with a reﬂector adapted to receive and to re-
flect downwardly through said tube an image
of an external object, a collar loosely.embrac-

ing salid tube and locked from longltudmal
‘movement thereon, guys connecting said col-
lar with said boat for staying said tube agalnst

lateral di‘S];)lacem'ent, and means for turning
said tube in respect of said boat.

In testimony whereof I have signed my name
to this specification in the presence of two sub-

Scrlbmg Wltnesses
SIMON LAKHE.
Wltn esSses:

K. G. GALLAGHER,
Henry J. MILLER
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