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. COI\IBINATION

5 Clarms

Th1s inventlon refers to a submarlne per1scope
designed to be'used for determining the distance
of an obJect ship-and its course; the distance be-
ing. determined from the known-height of-any

‘5 part of the ship, such 45 the height of* the smoke
~ stack measured: from ‘the water ‘Tevel; and the
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course being found from the horiZontal dimension

of the image of ‘the ship as’ referred to'the known
length ~of :the' ship. Devmes achieving: tthese
measurenients -have’ been used before and are
known as stadimeters! L

Usually a stadlmeter ‘when employed on'a sub-
‘marine periscope ‘has been made in: the'shapé of
a small attachment to +thé eyepiece; madé detach-
able: so that. the periscope could be:used for-or-
dinary’ observation” when réquired; and for oh-
" taining the range and course angle ifithe stadim-
eter had been attached. “This method has va-
rious. serious drawbacks. ~The ‘mechanical thick-

ness “of the stadimeter introduced ‘between : the: .

front of ihe eyepiece lens-‘and the eye pupil short=

ens the eye distance cons1derably, so* that'some
times the visible field is rediced and sighting is
‘rendered ‘uncomfortable | under--all” ‘conditions.
Furthermore, since. "the- stadimeter’- attachment

~produces two images, one in one half and the

other in:the other: half of the field, the eye pup11
takes in only the barts of both 'irnages lymg nesr
the dividing line and it is difficult under ‘certain
conditions to make satisfactory measurements ‘

Also, since the doubhng up of tHe 1mages -is

. obtained by having one or more prismatic wedges
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of ‘variable angle, these’ wedges introduce: pns-

matic "colors which mterfere ‘with- clear’ vision. .

‘Another drawback is that the angles measured
with-the stadimeter ‘outside ‘of the: eyeplece are
affected: by ‘the pos1t1on ‘of the eyepiece- when
focussed for the eye of the: observer; so- that dif-
fernt 'readings are obtained by different’ ‘observ-
ers; which makes it necessary to-set the ‘eyepiece
for one definite focus and correct for 'the’ indi-
vidual focus. of .each observer by means:of addi-
. tionallenses. “Both the wedges‘and the: add1t1onal
lenses. d1m1n1sh the lrght transmlssmn of the
‘periscope.

' In another type of range: and course measurmg
periscope, wedges with variable-angle’ have been
used: between ' the-large: iens. usually- referred to
‘as the lower objective: and the eyepiece. In this
case the eye distance’ of the'periscope- does ot
become . shortened and the: measurement is not
dependent on the individiial focussing of the peri~
scope, but: the errors due:to the ‘prismatic ‘shape
of the wedges are st111 ‘present and even more
noticeable.

¢ ‘This ‘invention ‘overcomes all these d1fﬁcult1es

" TFor the purpose of obtaining a-double image one

0 v

of the ‘large lens: in.the interior:of” the- ‘peri=
. -Scope tube, preferably the lower gbjective, is:di=
vided m two substantrally equal'parts:and mount-

(Cl 88—2 7)

ed in such a way that the two halves are slid-
sble against each. other, in-a plane normal to
the optical axis of the perlscope
halves are in such & p031ton as to supplement each

other:to form a ‘tull ‘¢ircle, 4 single image is vig= "

ible in the eyepiece and the periscope ‘can then
be used ‘for ordinary  observations. ‘It is “not
necessaty. that the lens be divided into two-sub-
stantially equal parts, nor that the two images
formed.: be - of ‘approximately equial: intensity.
Other arrangements, such as a three-part lens,
two of which parts are stationary with respect
to each other, wotld serve as well. -
essary that'all parts of the lens bé movable; simi-
lar results” ¢an be obtained with only-one mov-
ing part. .For-the purpose of this description,
however, the lens is considered.as being d1v1ded
into two halves of substant1ally the same s1ze and
shape. -

; When it is deswed to determme the range and

course of an:enemy ship, a hardle convemently ‘

located ‘near the eyepiece is rotated This : ro-
tation: is transferred by means “of “suitable gears
or other mechanical means to the mounts of the

two: objective Halves; ‘which’ then begin to slide
“This sliding produces two -

sgainst one another.
images of approx1mately equial intensity - in’ the
field of view, both' images being just as- cléar and
sharp: as those produced by -the objective when
in its observation position. The movement is

When the two
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continued until the waterline of one image.co-

incides:with the top of . the smoke stack of -the
'other jimage.:
mension of the obJect ship’ may of couirse be
chosén.) ~The'movement of the knob at the same
timerotates a scale convemently located near the
eyepiece, and’ after the desiréd’ coincidence has
peen effected, the observer can read ‘the range
upon th1s scale agamst the known helght meas-~
ured.".

The range bemg thus obtamed 1f the course

angle is required the rotation of ‘the kxiob is con- -

tmued until ‘the maximum dlsplaeement of the
images is reached. At this point both objéective
halves together: begln to rotate and turn exactly
90°, so that dlsplacement of the images is . no

1onger in-a vertlcal but'in'a horizontal direction.

The: observer theh reverses the direction of, the
knob-and. continues ‘until: the bow of the _ship
in_one image ‘coincides with: the stern- of ‘the
ship‘in -thé other image,"and can: ‘then ﬁnd the
course angle. on either the same or another scale
against. the known length of the ship. After
this he continues rotation until again one image
is ‘obtained, and further rotation will bring ‘the
two objective halves to a full'stop in the original

(Any other known vertical ‘di- g
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.vertical position, where they are secured by -an. 3

automatic: detent, so-that' the periscope is again
ready for ordinary observation. ‘The terms “ver-
tlcal” and “horlzontal” in this deserrptmn are

60
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used With reference to the image as seen through

“the periscope.

The advantages of this invention over pre-
vious constructions are that-there is a first class
optical quality free from all errors introduced
by wedges, no loss of light transmission and no

shortening of the eye distances. - -
.In another form for carrying out this inven-

ton, it would of course be possible t6 bisset (ot

otherwise divide) the upper objective of the peri
scope in‘a similar manner at right angles-to that
of the lower objective for obfaining .course an-

gles, and displace the two hal¥es

tive to a horizontal position without depaiting
from -the:spirit of the ‘invention, It would also

" be ‘pessible. to bisect or otherwise divide only
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one  ebjective, and to produce the lateral dis-
placement of - the portions of the lens by one
means,: and the rotation by another, with sub-
stantially the same results.

With the foregoing ang other objects in view,
as will hereinafter.. become apparent, - this in-
vention comprises the constructions, combina-
tions and arrangements of parts, hereinafter set
Ii)rth;»disclosed and shown on the accompany-
ing drawings. . In these drawings, ‘

. Figure 1-is & _cross sectional view -through that
poertion of the periscepe containing the lower ob-
Jjeetive lens and mountings, the center tube being
partially broken away to show the construction
therein, . - " :

- Figure 1A is a cross section of the eyepiece and

- prism box, showing the means for revolving and
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displacing the ebjective halves, ‘
. Figure 2 is a sectional view:taken on line 22

of Figure 14; - - PRI L :
-Figure 3 is a sectional view taken on line 3—3

of Figure 1, . . . .

- Figure 4 is @ sectional view taken on line 4—4

-of Figure 1, showing elearly. the shape of the

- slots or grooves in the track,
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_ Pigure 5 is a diagrammatic view indicating the
arrangement of the optical elements which are
in the periscope, ] o )
--Figure - 6 is a modified" view . shown dia=
grammatically wherein two lens are biseeted,
each operated independently of the ofher, and

.- Figures 7; 74, 8, 8A, 9, 9A, 10.and 10A are dia-

grammatic. views showing .the different positions

of :the lens. during the’ course of operation; to-~
gether with a representation-of the image pro-
duced in each .of these positions, ‘
.- There-is shown at 15 o periscope tube or hous-
ing to which this invention has been applied, it
being observed: that the invention is not limited

to- the particular mechanical details which are -

hereinafter shown only for the purpose of ilius-
trating an operative device embodying this in-
vention. - Mounted in the side of the tube 15 is

the {usual periscope eye piece 16 directed toward

the usual reflecting prism -17; which receives its
light through the usual field lens 18, the light
being refracted- through the various lens of the
periscope from the upper reflector 19. . .

‘This invention consists principally -in taking

one of the objective lens of the periscope, pref-

erably the lower objective lens 20, and in trans-

versely dividing this-objective lens 20 into two or

more-sections, only.two sections 21 -and 23 ‘being
shown in:‘the preferred form.  The -objective

‘lens 20 ‘isso mounted in. the periscope that its

bisected portions :21. :and 22 ‘are under the con~
trol ‘of -the observer, whereby they may be “dis-
placed longitudinally from ‘each -other, rotated

by -a ‘sébaiate
mechanism instead of rotating the lower objee-..

1,988,731 R

through a quarter circle as a4 unit when so dis-
placed, then replaced into coincidence with each
other and then reversed back through the quarter
circle to the original pesition. -. - - .-

Each objective 1ens sedtion 81 and 22 is mounted
in a:mount or frame 23, which it will be observed

: ‘has a lateral flange 24. *Guide pins project from

the frame or mount 23, preferably at the three

Dositiens shown, one pin being on the lateral
~fiahge 24, a second pin being on a projection

25, and-a third pin -mounted on a frame inter-
mediate these positions.

“The ‘other-6bjective lens section 22 is identi-
cally. meunted. The pins 26 are received in a
coffiplementary shaped track 28 in a flange 29
formed in the lens mount tube 30, it being ob-
served that there are six such tracks 28 ‘ap-
propriately placed in the flange 29, one for each
of the pins 26. As will be ‘obvious, -the two
objective lens. sections 21 and 22 can be slig
along -their tracks 28 either into coincidence, as
shown in Figures 3, 4, 7 and 10, or can be longi-

‘tudinally displaced from each other, as shown

in Figures -8 and 9. 'The means- for so sliding
these sections toward or away from each other
and for rotating them includes a rotating track
31, which is formed as a flange on a geared
cylindrical “seetion 32, gear teeth 33 being ‘pro-

vided. for-cooperation with a pinion 34. Formed

within the track 21 is a pair of cam slots 35,
one- of -the pins 26 Jbreferably that one mounted
on the projection 25 being extended downward
se -as to project into its cam slot 35. .
"A stop pawl and detent 36 is mounted on the

. enclesing -stationary cylinder ‘55 and projects

through a slot 56 thersin infto one of two stop
depressions 57 located 90° apart on the outside
of lens barrel 30 so as to limit its rotation to
exactly a quarter of a cirele or 90°, the pawl and
detent being so conmstructed that it will retain

the Iens barrel 30 in either of its rotated posi-

tions until a sufficient amount of turning force is
applied, whereupon it will release and allow ‘it
to rotate. - . ‘ :

The pinien 34 is mounted on the end of a
shaft .37-provided with ball bearing mountings
38 and controlled by a bevel gear 39 on the other
end -thereof. This bevel gear 39 meshes with &
bevel gear 40 mounted on a control shaft 41
prejecting threugh the periscope tubing or hous-
ing 15 and terminating ina handle knob 42 for
convenient. eperation. by the observer. Also in
mesh with this bevel gear 40 is another bevel
gear 43 mounted on' a-shaft 44, which in turn
operates a range or course meter 45 provided with
suitable graduations 46,

-In- operation, the lens sections 21 and 22 are
left- in-coincidence as in Figure 7 when the peri-
seope -is -being used for ordinary’ observation, a
single image as shown in Figure TA being forined
through the objective lens 20 in the usual man-
ner. When it is desired to determine the range
of the object, a control kneb 42 is actuated, caus-
ing the lens sections 21 and 22 to. be longitudi-
nally .displaced from ‘each -other ‘as the rotating
track 31 is rotated thereby. :

When the sections 21 and 22 are displaced
longitudinally -of ‘each other, two images are
formed, one by each section of the lens, as-shown
in Figure 8A. The handle knob 42 will be ro-
tated-until the two images-are vertically-displaced
of -each «other until the water. line of ‘one-image
coincides with the top of the smoke stack of the
other image; as shown in Figure 8A. The oper-
ation -of -the handle knob 42 will simultaneously
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“the objective lens:sections until those parts. of.
10
"as shown in Figure 8A.

15

.-commence. to approach each other

: x S lwo 1,986,781
- operate the range meter 45 and by applying the
. known distance between the height of the smoke
"stack and the water line of the ship being ob-
served to. the graduations 46, the exact range,
can be immediately read off there, Any. other:

known vertical distance of the observed ship
may be-used, it-only being necessary ‘o so move

the observed ship of which a distance is known
are placed in horizontal line with each other

“Tn order to take an observation of‘ the course

_angle of the observed ship, the knob 42 is then
continued  in rotation until the objective lens-

sections have moved to their maximum separa-

“tion, at which time the pawl and detent stop 36

will let go permitting the lens mount barrel 30

_to rotate exactly 90°% whereupon ‘the pawl and.
e detent 36 will operate to prevent further rota-
o 20°

tion. . The rotation of a handle knob 42 will then
be reversed and the lens sections 21 will'then
longitudinally
towards the coincidental position.. When the

* lens sections have been allowed to approach-each

25

a5
" servation position of megure T through the opera-

" other until the fore part of one -image is in

contact with the aft part-of the second image,
as shown in Figure 9A, the apparent‘length of
the image as foreshortened by its course- angle,

‘v~ is read off against the known length on the scale
30

.- After this is completed, the knob 42 is Totated
t0 bring the objective lens sections 21 and 22 into
“‘coincidence -as in Figure 10 and further rotation

46, and the course angle thus determined.

in.this same reversed direction will then rotate
the lens mount sections 21 and 22 back to the ob-

tion of the pawl and detent 36 letting go when the

©.- sections have come into"coincidence as of Figure

40

10 and taking hold again when the sections are

back in the observation position of Figure 1.
Although the objective lens 20 has been shown

as divided into two halves 21 and 22, it will-be

obvious that the transverse division of this lens

~-is not limited to either division in halves-or to
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division in two sections. Further, this invention
is not limited to merely transversely dividing the

lower objective lens, but.if desired both the up--

per and lower objective lens may be divided, one
at right angles to the other, as schematically
shown in Fig. 6, thereby eliminating the necessi-
ty for rotating the divided sections. :

“In Fig. 6 the lower objective lens 60 is divided

" into'two lens sections 61-and 62 capable of longi- .

tudinal displacement relative: to each other by

‘the remote control knob 63, this lower objective

lens 60 being then used for one observation only

o as for range observation.. The upper objective"
“iens 64 will be transversely divided at right an- -
" gles to the division of the lower objective lens 60.

into two sections 65 and 66 controllable for longi-

" ‘tudinal displacement- relative 0" each other by

70
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the remote control kriob ‘67 whereby the upper

objective lens 64 may be used for course angle ob-.

servation. ‘ ‘

As will be apparent, suitable meters will be
geared to the remote control: knobs 63 'and 67'in
the same manner as in the preferred form, there-
by serving for the same purpose.

With this invention the applicant has provided |

. periscopé which also: serves as a stadimeter

without, however, having the’ usual “objections.

present in the conventional stadimeter. The im-

‘ages produced with this invention are free from

all “aberrations thereby guaranteeing great. ac-
curacy in measurement.’: There is no decrease in

: ‘, 3
light transmission through the interposition of
additional stadimeter. lens nor is the eye dis-

tance. changed cutting down the field of . obser-
vation and thus convenient and comfortable. ob-

.gervation is produced. The necessity of moving

the eye- across the dividing line in order to see
two.imsages as is necessary in all stadimeter at-
tachments is eliminated. -Further, the stadimeter
effect of this'invention is instantly available un-
der all conditions and it is not necessary to at-

~‘tach and detach a stadimeter in order: to. con-

10

vert this periscope for ordinary observation pur- ‘

poses to range or course angle observation pur-,

poses. e
The novel features and the operation of this
device will be apparent from the foregoing de-

15

seription. While the device has been shown and. *

the structure described in detail, it-is obvious that

this is not to be considered limited to the exact -

form disclosed and that changes may be made
therein within the scope of what is claimed with-
out departing from the spirit of the invention,

‘Having thus set forth and disclosed the nature
of this invention, what is claimed is: ‘

1. A combined periscope and stadimeter, an
objective lens in said periscope, said objective lens
being bisected, said bisected objective lens form-
ing part of said stadimeter, means for symmet-
rically moving the bisected halves of said objec-
tive lens longitudinally of each other and in a
plane normal to the optical axis of said lens, and
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means for rotating said longitudinally displaced

bisected halves of said objective lens.. .

2. A periscope including an objective lens; said

objective lens being bisected, and means for sym-
metrically moving  said bisected objective lens

‘sections ' longitudinally of- each' other and in a

plane normal to the optical axis of said lens and
for then rotating said longitudinally displaced
objective lens sections as a unit.

3. A periscope including an objective lens, said.

objecting lens being bisected, means for sym-
metrically moving said bisected objective lens sec-
tions longitudinally of each other and in a plane
normal to the optical axis of said lens and for then
rotating said longitudinally placed objective lens
sections as-a unit, said latter means being re-
versible to first move said longitudinally displaced
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bisected objective lens sections into coincidence '

and then rotate said objective lens:to its original

- position.

-50

4. A combination periscope  and stadimeter o

bisected sections of said objective lens longitudi-

. nally of each other and in g plane normal to the

optical axis of said lens, means for rotating asa

‘comprising & bisected objective lens in said peri- -
scope, means- for symmetrically  displacing the

56

unit said longitudinally displaced objective lens .

“sections one-quarter of & revolution, and means.

for messuring the amount of displacement.

‘5. A combination periscope and stadimeter' for
obtaining range and course angle measurements,
including a bisected objective lens in said peri-
scope, means for ‘symmetrically displacing said
bisected objective lens sections longitudinally of
each other and .in a plane normal to the optical
axis of said lens, means for measuring the longi-
tudinal displacement in'terms of range, means

‘for rotating said longitudinally displaced objec-

tive lens sections as a unit, said displacing and
rotating means being reversible to replace the
bisected objective lens portions toward each other,
said measuring means measuring the replacement
of said lens sections in terms of course angle.

. PREDERICK L. G. KOLLMORGEN.,

60

65

70

7%



