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UNITED STATES

PaTeENT OFFICE.

SIMON LAKE, OF BRIDGEPORT, CONNECTICUT.

OBSERVING-TUBE FO R._ SUBMARINE BOATS.

SPECIFICATION iormmg part of Letters Pa,tent No. '725 570, dated April 14, 1903

~ Application filed Decemher 13, 1902. Serial Nn 135 055

{(No model.) .

To all whom it may concern:

- BeitknownthatI, StMON LAKE, a citizen of

the United States, residing at Bridgeport, In
the county of Fairfield and State of Connecti-.
cut, have invented certain new and useful .

Improvements in Observing-'t Tubes for Sub-
marine Boats,of which the following is a speci-

fication, mfel eNnce belnn* had thel eln to the ac-

companying drawings.

This invention has for its object to prowde |

a submarine torpedo-boat with means where-

by the occupants may take observations
throua"'hout the horizon above the surface of -

water while the boat remains wholly sub-

merged beneath the surface, and of insuring
~ precision of aim of its torpedoes at a hosmle |

vessel without disclosing its wheleabonbs to
the occupants of the la,bter

To this end the invention consists partly in
an observing -tube having in its upper or

outer end means for receiving an image of an

external object from any dneetwn and re-
flecting it downwardlyinto theinterior of the

~ boat, either or both by the rotation of the tube

2c

_'3c
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~and the steering-wheel.

- is a view of the upper por 1}101:1 of the appam- 1

and by a special arrangement of mirrors or.

reflectors covering partially or wholly the

entire horizon, partly in devices for measur-

ing the dlstanee of such object from said boat,

partly in a special teleseopm arrangement of.
Tording a closer in-
~spection of the object toward which the same
is directed, partly in means for indicating to
- the sbeelsman and gunner the. direction of
the hostile vessel in respect of said boat, and
partly in particular constructive featurea and
‘arrangements of the operatwe parts of such |

lenses in said device for a

devwes

The invention w111 be understood by refer--

ence to the dl&WlHﬂ'S annexed, in which—

Figure 1 is an elevabwnal view of a sub-;’ |
'merﬂ'ed submarine boat, showing the present .|
impr ovement in operation. Kig. 2isa longitu-.
dinal vertical section of the c:mnmﬂ*-bowel or:
turretand apparatus contained therein, upon
- Fig. 8 is a longitudinal
sectional elevation, upon a still larger scale,
showing the upper ‘and lower portions of the

an enlarged secale.

Observnw -tube, (of which the middle portion

1S removed ,) also the compdss-(,a,se having a

rotary ﬁlamenr holding ring, with which Smld
tube has a chain- dﬂd-SplObk@b connection,
Fig. 418 a se(:_biona,l
plan view taken on linex x ot Ifig. 3. Fig.o

| tusin external elevation, as seen from the left

of Fig. 3; and Fig 6 is a similar view, partly
in SGLEIOD at the lower end to expose the in-
ternal eunst,ruemon ‘of the supporting-stand

for the observing-tube, showing also the base
of said tube resting thereon.

vation, partly in section, of the observing-

tube, showmg maﬂ'mfymtr-lenses 1]1136‘1[)0%6(1

Fig. 7 is an ele-

55

between the reflecting-surfaces intermediate

the upper and lower ends of said tube.
The boat 1 18 shown prowded with a con-

ning-tower or turret 2, containing the steer-

ing-wheel 3, upon the supportmﬂ'-columnéL of

‘which is an inclined mirror 5, by means of

which the steersman 18 enabled to see and

read the compass 6, which is pivotally mount-
ed, as usual, by mean‘s of gimbalsin the com-

pass-case 7, dependmo' from the roof of. the
conmnmbower

70

The observmo'-tube 8 is. mserted in a hole

in the top of the conning-tower and is closely

embr aced by but adapted to be revolved with-
ng-box ot which thestationary mem-

in a stufh

75

ber comprises the two clamping-rings 9 and

10, the latter ot which has an annular cavity

conta,lmnn* the usnal packing, which is con-

fined by t,he ﬂ'land or follower 11.

The upper or outer end of the observmcr-
tube is provided with a headpmce or hood 12

in which is shown a series of four latelal_

openings 13, arranged at the same level, and

an &ddlblﬂﬂal la,teral opening 14, faemw in
the same direction as one of Lhose of the Se-
‘ries but disposed above the same, each of

such lateral openings being closed by a glass

plate 15 to exclude water when the hood is
submerged. At each of the lateral openings
| 18 of the series is arranged a glass prism 16,
| having its reﬂecmng fa,cea 1nelmed at such an-

angle Wltl] the axis of the observing-tube.that
an image of an external ob,]ect recewed
Lhrouwn its respective opening will be reflect- -
ed downwa.rdly through the tube into the in-

‘terior of the conning- tower for the inspection
‘of the observer or lookout, as will hereinafter -
"ICO .
hood 12 is a similarly- dlsposed reflecting-.

appear. At the lateral a,pertule 15 in the

prism 17, which is not stationary, like bhe'
prisms 16 butis mounted adjustably by means

of the meta.lhc fmmes 18 embracing its ends,

and supported in the hood by means of piv-

‘ots 19 and an adjusting-rod 20, havingits up-
per end connected Wlth one of smd fra,mes 18

'80_.
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nected with the pin 21 of a crank-arm 22 npon
the end of arotaryspindle 23, passing Lhrounh
the wall of the tube 8§ and p10v1ded upon its
outer end with a band-wheel 24. By turning
the hand-wheel 24 the prism 17 may be ‘bllth
upon its bearing-centers 19 to compensate for
any possible defect in the trim of the vessel,
the friction of the spindle 23 in the wall of
the tube insuring the maintenance of the

prism in any of 1ts adjustments, although

positive holding means may be rlmployed
when desired.
Intermediate each ﬂ'lass 15 and prism 16 of

the series is shown mterposed a plano-con-

cave lens 25, which gives to the prism behind
it a range of vision of the required extent so
that the series will together cover the entire

horizon and refiect downwardly through the.

observing-tube an image of any obJeet with-

20
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In seeing distance in any direction from the
boat. While it is considered preferable to
construct each prism with a flat reflecting-
face and to
acondensing-lens of ther equired powerin or-
der that the prisms of the series may together
form a compound member of the 1‘6(11111‘6(1
character,such parts may,lfdemred beformed

of a 51]1““16 pleee of glass in prismatic form.

The qnwle prism 17 is shown formed with

flat faces, and therefore adapted toreflect an

1mage downwardly through the tube upon the
same scale as the object would be viewed by

the naked eye of the observer, and it is de-
signed to have a mneh smaller Vlsual angle,

even 1f similarly provided with a condensing-

lens, than the combination reflecting mem-:
ber 16 20 of the series, which latter obvmusly'_

reduces the scale of ‘ohe image which it re-
flects downwardly through the tube 8, and

hence the former may be termed a * narrow-
angle” reflector or reflecting-prism and the

LLbber a9 ‘‘wide-an rrle 77 1eﬂector or reﬂeetmf’f-
prism.

In order that the field of vision of the nar-

row-angle prism may be readily brought into
register with the center of that of the prlmar}
wide- angle prism 16 beneath it, which is simi-

larly (]II‘eLtEd the wide- anfrle prism or both
of said prisms are or may be provided di-

rectly in advance of their central points with
vertical filaments 26, as indicated in Fig. 3,
by which means the l*evolutmn of the tube 3

to bring the lower filament directly in line

with the center of the external object sighted
will enable the lookout to center the ﬁeld of
the smaller-angle prism thereon for a closer
1nspection than may be secmed by the wider-

angle reflector.
| The observing-tube 8 is shown provided in
1ts lower or inner end portion with two lat-

eral apertures 27 upon the side opposite the
upper lateral opening 14, to each of which

apertures may be apphed a telescopie eye-

piece 28 for magnifying the images reflected
downwardly through the tube from the up-
per lateral openings to the prism 29, located

oppomte the right eyepleee and Lhe gradu- i

employ in conjunction therewith

¥

795,570

ated speculum or mirror 30 behind it, the ef-
fective surfaces of both of such reflectors be-
ing ineclined upwardly and backwardly in re-
spect of salid eyepieces through which their
respective images are visible.

- In the form of the improvement illustrated
in Ifigs. 1 to 6, inclusive, the primary wide-
angle prism 16 IS 80 mmnﬂed in relation to
the graduated speculum or mirror 30 that the
image reflected by it will be directed there-
upon, as illustrated in Fig. 4, while the rela-
tive dlprblblOHS of the narrow-angle prism
17 and the other prisms 16 of the series with
reference to the lower prism 29 is such that
all the images therefrom are received by the
latter in their relative positions and reflected
through the lateral aperture 27 into its re-
spective eyepiece 28. Thus with the present
improvement the lookout or observer, who
would preferably be the captain of the ves-
sel, having full power to direet, the entire op-
eration of the eraft, may scan with one eye
simultaneously every portion of the entire
horizon and also more c¢losely inspect the ves-
sel toward which the instrument may be di-
rected, while with the other eyve he may
measure 1ts distance away, being thus able
to 1dentify the vessel, and therefore to deter-
mine 1ts known actual length, which by
comparison with the length of the image
measured upon the speculum 30 renders it a

75

30

Qo

95

simple matter to calculate its distance from

the boat or to determine the same by refer-
ence to a suitable table which may be pre-
pared for use under such conditions. Al-

though the parallel lines of thescale upon the

speculum are represented in IFig. 4 as dis-
posed equidistantand lying in vertical planes

parallel with the axial lines of the eyepieces

25 merely for the purposes of illustration, it
is evident that the graduations would be in
practice properly calibrated by aectual trial,

S0 as to Insure &chraey in the measurement

of distances.

The rigid cylindrical casings of the eye-

pleces 28 mayserve as handles for usein turn-
ing the tul 0e 3 to enable it to maintain its
primary refiector or reflecting-face trained
upon the external cbject being observed; but

1t 1s evident that special handles may be pro--
vided at the lower end of the tube for the pur-

pose.
The observing-tube is &dapted to be l*al'sed
and lowered to nlaee 1t, respectively, in op-
erative and umpel&twe position by means
of a jack-serew 31, to the upper end of which
1s keyed the hub of a hand-wheel 32, at-
tached to the lower end of the tube 8 by a
swivel-joint formed by a flange 33 on said
huband a flanged ring 34 of t,he said tube,
the said serew havmﬂ' fitted thereto a nut .35
mounted 1n the upper end of a tubular qta,nd
36, attached to and resting upon the floor of
the conning-tower, which receives the thrust
of the screw when manipulating the hand-
wheel to operate the observing-tube.
Surrounding the stand a() isa tubul&r onard

100
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o 40

guard being rigidly secured mthm a socket_
~ in the hub of the hand-wheel 32.
- ing the hand-wheel for operating the screw.

o to-:t,he latter, with the attached observing-tube,

72_5,57‘0

or sheath 37 closely embracing sa,1d stand 1a contact stud 51, Whlch wllen the tube is

either d1rectly or by means of dlsta,nce pleces
or rings 38 and 39, the former being attached

to or farmed upon the interior of the lower

end of the guard 37 and the latter to the ex-
terior of t.he upper end of the stand 36, said

is raised or lowered, the guard 37 protectmn'

~ the occupants of the conning-tower from con-
tact with the screw and also serving mate-

rially to steady the observing-tube by reason
of its’ greater surface of contact with the

_sta,nd 36 than the screw 31.

In order that the lookout may indicate mth-

feeltaﬂnty to the steersman the exact. direc-

20

20

tion of a hostile vessel or other external object
from the submarine boat, the dewce now to

be described is employed.

~Secured to the follower 11 is 5h0wn 9 f&s-

tening-ring 40, having an annular rabbet in
~which 18 ﬁhted a - ﬂcmﬂ'e upon the hub of a

sprocket-wheel 41, Wmeh latter 1s fitted also

to the exterior of the tube 8§, Whl(,h 18 MOV-
-The hub
-of this sprocket- wheel is provided with a de-
pending lug 42, carrying a set-screw 43, by
which the sprocket -wheel may be fixed £0 10~
~ tate with the tube 8 in any of the latter’s po-

able vertically through the same.

~ gitions- of vertical adjustment, while in its

~ extreme raised position two lateral pins or

35

studs 44 upon its lower portion are caused to

straddle a pin 45, depending from the hub of

~ the sprocket- Wheel 41 to establish a positive

~ driving connection therewith. Thesprocket-

wheel 11 is connected, by means of a metallie

- chain 46, with a procket wheel 47, of equal |
size, ﬁbted to and revoluble in resnect, of the

- compass-case 7, bV which it is ‘sustained.

B The sproeket wheel 47 carries two dependmﬂ" |

- 45

pins 48, between which is stretched a filament

49, extendmn‘ across the center of the field
of the compass and inter mediate the compass
6 and the steersman’s mirror 5.

The driv-

~ing-sprocket 41 is coupled to-the tube 8 for

~ operation by first turning the tube, so that
~its fore-and-aft line 50 eo:.responds in rela-
tion to the vessel’s center-line with that of |

the compass when the set-screw 43 is tight-

ened or the clutch-pins 44 and 45 btouﬂ'ht;
- into engagement, as the case may be, and the
turning of the observing-tube there.;i,ftel to
direct its principal _narrow-anglé prism hav-

55,

~ ing the vertical filament 26 upon the exterior
. - object, with both filaments crossing the cen-
. - ter of the latter, will cause a corresponding

60

‘movement of tha sprocket-wheel and filament-
holding ring 47, which clearly indicates to
- the steelsman by means of his mirror 5, the

T exact duecl‘,ton of the ObJeot as well as the

o -,Ielatlon of the course m Whmh he is steeuuo*

 to 1t.

In order to insure the ﬁ11n0' of Lhe bmpedo'_

dlrectlv at the mark at whleh the observing-

By tarn-
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directed preelsely in the fore-and-aft line of

the vessel makes contact with an insulated

indicator 56 being also mterposed in the cir-

7(.. o
contact-spring 52, connected by an electric

conduetor or conduetmﬂ'—wwe 53, throucrh a
suitable switch or nush button 54 WIth an

‘electric battery 55, an electric bell or other

cuit, of which one terminal is erounded upon

the wall of the vessel with which the other .

consisting of the stud 51, is also metalhcally o

conneeted through the sprockeb -wheels4land .
80

It is evident that as the observer continues

to follow the hostile vessel or other target with

47 and the observmn'-tube and compass-case.

the observing-tube.and the steersman turns

the course of the vessel to the direction indi-
cated by the filament 49 the electrical alarm-
circuit will be closed by the contact of the

‘stud 51 with the contact-spring 52, theswitch
| 54 having previously been closed. Thering-

ing of the alarm-bell thus indicates posnwely

___tha,t the course of the vessel is directly to-
ward the object to be attacked and apprises

90

the gunner with certainty of such times at

whleh he may properly opel ate the torpedo-
ejecting apparatus.
In order to prowde a G'a,ﬂe for settmﬂ' the

tionary t Domtel or indicating-finger 57 is at-
tached to the ring 10, the robatwn of the tube

05 o
observing-tube in initial .;LXI&I position, a sta-

to bring its fore- nd aft lme 50 into register .

with thh pointer insures the finding of the

100

correct position for the eonneebmn thereto of :

the sprocket-wheel 41.

By reference to Fig. 7 115 Wlll be obsel ved_ﬂ'

‘that in order to mao*mf y all the 1ma,ges re-
flected downwardly from the upper prisms
upon the lower prism 29 a maﬂ‘mfylntr-lens |
58 may be 1nterposed between the.same, in

105 R

which case an image reflected from the pri- - : |

mary wide-angled lens may also be separately
magnified and directed upon the speculum

30 by méeans of the lens 59, or, as indicated -
in dotted lines in said . ﬁﬂ'ure a lens 60 may

circumstances may demand.

- As the boat is required to be propelled rap- -
1d1y through the water when submerged, as -
‘when tmvelmﬂ' under surface condltlons it
is important tha.t the observing-tube be sus-
tained rigidly in l]p['l”’ht pos1t1011 in order .
that its resistance in the water may not cause
it to be disarranged from its normal or oper-
ative position, and thus not only reduce its -
effective elevation above the top of the hull,
but throw out of opemtwe relation the re- .

be interposed only between bhe narrow-angled .
lens 17 and the reflector receiving its image
in the lower portion of the obqervmg-tube, as

15

120

‘125

flactor or reflectors in its upper or outer end.

Although I prefer to construct the tube

w1th 1&1)61&1 apertures through which the re-

flecting-prisms may receive 1dteraully and re-.
| flect. downwardly or ‘inwardly through the
tube images of external objects, it is ewdent o

‘that by prowdlnfr the outer end of the ob-. -
tube s pomted the eham 46 18 p10v1ded mth 1 servmﬂ*-tube wmh a tmnsparent cap h&vmg,; S
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the general character of the mspeetlon -dome | with an observing-tube pasqmw throu oh the -

formmw the subject of the United States Pat-
ent No, 717 ,101, granted to me December 30,
1902, such 1nd1v1dna1 apertures for the sev-

eral reﬂectors or 1‘eﬂeet1n g-surfaces would not

be required.

It will be readily seen that masmueh as the
most important part of the horizon which
should be visible to the oceupants of the boat
when submerged 18 that part in advance of
the boat the prisms or refiectors at the upper
or outer end of the observing-tube may each

be directed so that collectively they cover

only such half of the entire horizon, the ap-

paratus in such case being revoluble or held
in fixed axial relation to the boat, as the re-

quirements may determine; but a seriesof
reflectors, having visual a,nﬂ'les collectwe]y
covering the entire horizon mt:mnted inarev-
oluble vertlmlly movable observing tube, as
shown and described herem 185 conmdered
preferable. |

It 18 to be understood from the foxetromw.

description that the present invention 1s not
limited to any of the details of construction

~and arrangement of parts above described,

40

45

50
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nor to the employment of lenses in combina-
tion with the inclined reflectors, (each of
which may obviously be of any desired or suit-
able character,) nor to the number and ar-
rangement of such reflectorsin either the up-
per or lower portion of the observing-tube,
such matters beingin a large degree governed
by the requirements of individual cases, the
essential feature of the present invention be-
ing the provision of the observing tube with
a reflector or reflectors in its upper or outer

end, so arranged or operated as to adapt it to
give an extended view of the horizon.

Having thus set forth the invention, what
I claim herem, and desn'e to secure by Letter
Patent, is— - -

1. The combination with a .&,ubma.rmehoat
of an observing-tube passing through the wall
of the same and surrounded by a stuffing-box
by which it is heid rigidly in upright position
but 1s permitted to slide outwardly and in-

wardly and to be revolved in respect of sald |

boat, amirror orreflectorin the upperor outer

end of said tube adapted to receive laterally

an image of an external object and to reflect
it downwmdly through said tube, and means
for raising
surrou ndm o gtu ﬂmmbox

2. In a aubmarme boat, the comblnabmn.

with an observing-tube passing through the
wall of the same sm*rounded by a atufﬁnn*-box
and having in 1ts outer end an 1nchned mir-

ror or 1eﬂect01‘ for receiving laterally and re-.
fleacting inwardly through sald tube an image’
of an external object, “of means eonnecbed -

with the inner portion of said tube for mov-

ing it outward and inward through said stuff-

mg-bm comprising a ]aek-screw and a stand
having a nut fitted thereto, and means for
tummn‘ one of said parts..

o and lowermn‘ said mlbe throu frh ltS

{
A

wall of the same surrounded by a qtuﬂin o-box
and having in its outer end an mclmed mir-

Ior Oor 1eﬂector for receiving laterally and re-
flecting inwardly through said tube an image
of an external object, of a jack-serew having

one end swiveled to the inner end of said tube
| and provided with means for turning it, and

a stand provided at theend adjacent said tube

with a nut fitted to said jack-screw for re-

celving the thrust of the latter.
4. In a submarine boat, the cmnblnﬂmon

with an observing-tube passing through the

wall of the same Surmunded by a stu ffin g-box
and having in its outer end an mclmed mir-

70

75

S0

ror or IeﬂeOEOI‘ for receiving laterally and re-

flecting inwardly through said tube an lmage

of an external object, of a jack-screw having
one end swiveled to the inner end of said tube
and provided with means for turning it, a
stand provided at the end adjaceat said tube
with a nut fitted to said jack-serew for re-
ceiving the thrust of the latter, and a guard
or sheath rigidly connected with said: tu be &nu

cloaelv embracing said stand.
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5. The combmatlon with a submarine hoat,

of an observing-tube projecting from the same
and provided at its upper or outer end with
means for simultaneously receiving later-
ally and reflecting downwardly or mwm'dlv
through said mlbe images of all DbJBCtS

'throuﬂ*hout the horizon.

6. The combination with a Snbmm'me boa,b

of an observing-tube projecting from thesame

and provided at its upper or outer end with a
plurality of mirrors or reflectors for simulta-
neously receiving laterally and reflecting
downwardly or mwmdlv through said Luhe

images of all objects thmunhout that half of
the hmu?on upon one side of said tube.
| Thecombination with a submarine boat,
of an observing-tube projecting from the same

7.

and provided at its upper orouterend with a
plurality of reflectors or mirrors for receiving
laterally and reflecting downwardly or in-
wardly through said tube images of all ob-
jects tlerLlfrhout the horizon.

3. Thecombination with a submarine boat,
of anobserving-tube projecting from the same
and provided at its upper or outer end withan
annular series of prisms directed each toward
a different portion of the horizon and adapted
toreceive laterally animage of an external ob-
ject and to reflect it downwal d]y or IIZIWELI‘("]IJI
through said tube. |

9. The combination with a submarine boat,

of an observing-tube projecting from thesame

and provided at its upper or outer end with a

‘series of prisms directed each toward a dif-
ferent portion of the horizon and adapted to

receive laterally an image of an external ob-
ject and to reflect it downwardly or inwardly

through said tube, said observing-tube being

1‘@&701111316 in I'esp_ect of said boat. |
10. The combination with a submarine
boat, of an observing-tube projecting from

3. In a submarine boat, the cmnbmamon | the same and provlded th its upper or outer
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end with a series of prisms dlrected each to- ] per or outer end w1th a series of prlsms of uni-

ward & different portion of the horizon and

adapted to receive laterally an image of an
external object and to reflect it downwardly
or inwardly through said tube, and a series

. of condensing-lenses of which each lens is

10

15

20

dlsposed in. the ﬁeld of vision of one of said
prisms. |

11. The combination with a submmarine.
boat, of an observing-tube projecting from
the same and prowded at its upper or outer
end with two inclined mirrors or reflectors

each having a different visual angle from the
other but directed in the same vertical plane

and adapted to receiveand toreflect inwardly
through smd tube an image of an external ob

Jecb
The combination w1th a submarine
boa,‘r., of an observing-tube provlded at 1ts

upper or outer end with two inclined mirrors -
or reflectors each having a different visual

angle from the other but d1rected in the same
ver mcal plane and adapted to receive and to

- reflect inwardly through said tube an Image
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of an external object, said observing-tube
being revoluble in respect of said boat.

13. The combination with a submarine

boat, of an observing-tube provided at 1ts
upper or outer end with two inclined mirrors
or reflectors each having a different visnal

angle from the other bub being directed in
_the same vertical plane and adapted to re-
ceive and to reflect. inward!ly through said
‘tube an image of an external obJecb and a

vertical filament arranged in the field of vis-
ion of said wmirror or reflector having the
greater visual angle, said observing-tube be-
ing revolable in respect of said boat.

14 The combination with a submarine

;boa,t of an observing-tube prowded at 118

upper or outer end with a series of prisms of
uniform visual angles each directed toward a

different portion of the horizon, and a prism

having a smaller visual angle d1rected toward
the same portion of the horizon asone of the

- prisms of said series, each of said prisms be-

ing adapted to receive an image of an exter-

. nal object and to reflect it downwardly orin-

5'5.0
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wardly through said tube.

15. The combmatwn Wlt,h a sabmarine

boa,t of an observing-tube revoluble in re-
Specb of said boat and provided at its upper
or outer end with a series of prisms of uni-

form visnal angles each directed toward &
different portion of the horizon, and a prism
having a smaller visnal angle dlrecbed toward
the same portion of the horlzon as one of the

prisms of said series, each of said prisms be-

‘ing adapted to receive an image of an exter-
nal object and to reflect it downwardly or -

inwardly through said tube, and a vertical
filament dl‘;p()bed in the field of vision of
that prism of the series directed toward the
same portion of the horizon as said pr 1sm hav-
ing the smaller visual angle.

1(’. The combination With a submarme

form visnal angles each directed toward a dif-
790

ferent portion of the horizon, and a prism hav-
ing a .smaller visual a,na']e directed toward
the same portion of the horizon as one of

5

the prisms of said series, each of said prisms

‘being adapted to reeeive an image of an ex-

ternal object and to reflect it downwardly or
inwardly through said tube, and-oune or more

‘inclined mirrors or reflectors at the inner end
portion of said tube for receiving and reflect-

ing said images laterally from sa.ld tube.
17 .‘The comblna,mon with a submarine
b()dt, of an observing-tube provided at its up-

per or outer end with a series of prisms of uni-

form visual angles each directed toward a dif-

ferent portion of the horizon, and a prismhav- -

ing a smaller visual a,ntrle directed toward

.Lhe same portion of the horizon as one of

the prisms of said series, each of said prisms

75
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being adapted to recewe an image of an ex- -

| ternal object and to reflect it downwa,rdly or .
inwardly through said tube, and an inclined

mirror and a prism with inclined reflecting-
face in the inner or lower end of said observ-
ing-tube, all but one of the prisms of sald se-

9o

ries and the narrow-angle prism-at the outer

end of said tube bemcr arranged to reflect
their images upon one of said lower reﬂecbmg

‘members and the remaining wide-angle prism

adjacent the narrow-angle prism to reflect its

image upon the other of said lower members.

18. The combination with a submarine
boat, of an observing-tube promded at its up-
per or outer end wﬂsh a series of divergently-
directed prisms and a single prism directed

95 -
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correspondingly with one of the prisms of said - '

series but havmg a smaller visual angle, a

oraduated mirror or reflector in the inner or
lower end portion of said tube adapted to re-
ceive an image of an external object reflected

105

from the prism of the series directed similarly

to the narrow-angle prism and & prism adja-

cent to the gradu&tted_ mirror or reflector for
and reflecting laterally images’ re-
flected from all the other prlsms in the other

receiving

end of said tube. |
- 19. The combination W1Lh a submarme

boat, of an observing-tube provided at 1ts up-
per or outer end with a series of divergently-

110

15

directed prisins and a single prism directed

correspondingly with one of the prismsof said
series but having a smaller visual angle, an

inclined gradunated mirror or reflector within
the boat beneath said prisms adapted to re-
ceive an image of an external object reflected

120

from that prism of the seriesdirected similarly .

‘to the narrow-angle prism, a prism adjacent

to said craduated mirror or reflector for re-

125

celving “and reflacting laterally images re-

'ﬂeeted from all the other prisms-at the upper

end of said tube, and & mao‘mfymo‘-lens in-
130

terposed between said narrow-angle prism at
the upper end of the observmw-tube and the

reflecting-face of said -lower prism.

20. The combination with a submarine

boat, of an observing-tube provided at its up- i boat, of an observing-tube provided at its up-

-;.15:1;
. A ,1
N EPRRE ;,:’1 ._'.'."*i-'

i"'rulk:.nﬂ' i

: o : .I I' T, ‘; I. I-II 3 ?II: 4 I. .:_"‘":;I--I. II:" I,":Ir-"lh' . -_ .
el || i g e TR e |‘ .m.LJ Lt I A J.TJ1IJJ J‘l

L|. -"-z v
,...u




I0

15

20

&

per or outer end with a series of divergently-
directed prisms and a single prism directed
correspondingly with one of the prisms of said

‘series but having a smaller visnal angle, an

inclined graduated mirror or refiector in the
inner or lower end portion of said tube adapt-
ed to receive an image of an external object
reflected from that prism of the series directed
similarly to the narrow-angle prism, a prism
adjacent tosaid graduated mirror or reflector
for receiving and reflecting laterally images
reflected from all the other prisms at the other
end of said tube, and telescopic eyepieces ap-
plied to said tube and directed t‘mpegtivelv,
toward said graduated mn ror m](l the adja-
cent prism.

21. The combination with a submarine
boat, of an observing-tube having in its up-
per or outer end two similarly-directed mir-
rors or reflectors of dilferent visual angles
adapted to receive images of external objects
and to reflect the same downwardly or in-

wardly through said tube, a graduated specu--

lum within the boat beneath the said mirrors
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or reflectors in the upper or outer end of said
tube, and a lower mirror or reflector adjacent
said graduated speculum and adapted to re-
ceive and reflect laterally the image reflected
from one of said upper mirrors or reflectors
while the image from the other of said upper
mirrors or reflectors is received by said spec-
ulum.

22. The combmdtmn with a submarine
boat provided with a steering-wheel, of a rev-
oluble observing-tube rising above the same
and provided with an inclined mirror or re-
flector for receiving an image of an external
object and reflecting it downwm_dly or in-
wardly through said tube, a revoluble holder
carrying a filament or other direction indica-
tor disposed near said steering-wheel, and a
connection between said observing-tube and
sald revoluble holder whereby the rotary

movement of said tube communicates a corre-

sponding movement to said revoluble holder.

23. T'he combination with
boat, of a revoluble observing-tube provided
with an inclined mirror or reﬂectox' for receiv-
ing and reflecting downwardly or inwardly
through said tube an image of an external
OD]GGL a compass, a revoluble holder ¢ CATIY-
ing afilament or other direction indicator dis-
posed near sald compass, and a connection
between said observing-tube and said revolu-

ble holder whereby the rotary movement of

sald tube communicates a corresponding
movement to saild revoluble holder.
24. T'he combination with a submarine

boat, of a revoluble observing-tube provided

with an inclined mirror or reflector for receiv-
ing and reflecting downwardly or inwardly
through sald tube an image of an external
object, and means for indicating the coinci-
dence of the center of the field of vision of
salid mirror or reflector with the direction of
the fore-and-aft line of said boat.

. The combination with a submariue |

a submarine .

)

725,570

boat, of a revoluble observing-tube provided .
with an inclined mirror or reflector for recetv-

ing and reflecting downwardly or inwardly
through said tube an image of an external
object, a compass, a revoluble holding-ring
mounted upon the compass-case and carry-
ing a filament crossing the field of the com-
pass, and a connection beftween said observ-
img-tube and filament-holding ring for effect-
ing a rotary movement of said members in
unison. |
26. The ‘combination Wlth a submarine
boat, of a revoluble observing-tube provided
with an inelined mirror or reflector for receiv-
ing and reflecting downwardly or inwardly
through said tube an image of an. external
object, a vertical filament stretehed across
the center of the field of vision of said mirror

I or reflector, and means for indicating the co-

incidence of the axial relation of said filament
to said tube with the fore-and- ..-1ft3 line of said
boat.

27. The combination with a submarine
boat, of a revoluble observing-tube provided
in its upper end with an inclined mirror or
reflector for receiving and reflecting down-
wardly or inwardly through said tube an 1m-
ace ol an external ObJeGU, a compass, a evo-
lable holding-ring mounted upon the inclos-
ing case of said compass and carrying a fila-
ment diametrically cerossing the field of the

| compass, a connection between said observ-

ing-tube and filament-holding ring whereby

they effect a rotary movement in unison, an |

electrical indicator, an electrical circuit com-
prising a contact device having normally in-

sulated contact members one of which is car-

ried by the connection between the holding-
ring and the observing-tube and the other of
whleh 18 stationary ::md adapted to engage
the first said member only at a single pointin
the revolution of said connected parts.

28. The combination with a submarine
boat, of a revoluble observing-tube provided
in 1ts outer end with an inelined mirror or re-
flector for receiving and reflecting down-
wardly or inwardly through said tube an im-
age of an external Objecb a compass, a revo-
luble holding-ring mounned,upon the inclos-
ing case of said compass, a metallic chain and
sprocket-wheels connecting said holding-ring
and observing-tube, an electric bell, and an
electrical circuit comprising a contact device
of which one ef the insulated members is sta-

tionary and adapted for engagement with the
movable member which is carried by said

chain, wheraby the circult is closed to cause
said bell to ring when the initial line of the
COMPASS cmncldas indireetion with th&t of the

I sald filament.

In testimony Where(}f I have signed my
name to this specification in the presence of
two subseribing witnesses.

SIMON LAKI.

Witnesses:
Il. A. KORNEMAN
. J. MILLER.

75

30

go

95

I 00

105

'IlID

115

20

125




	Drawings
	Front Page
	Specification
	Claims

