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To all whom it may concern. 
Be it known that I, GEORGE EARL HoFF 

MAN, a citizen of the United States, residin 
at Pensacola, in the county of Escambia an 
State of Florida, have invented certain new 
and useful Improvements in Submarine Wes 
sels, of which the following, taken in con nection with the accompanying sheets of 
drawings, i? a full, clear, and concise descrip 
tion thereof. 
The present invention relates in general 

to submarine vessels of the type customar 
rily employed for naval purposes, and is 
more especially directed to improvements in 
the construction and operation of the peri 
scope, by means of which observations on 
and above the surface of the water may be 
taken when the craft is submerged. 
The fundamental function of the periscope 

and its method of employment are matters 
of common knowledge, especially as adapt 
ed for submarine purposes, and as is well 
known the periscope is usually of a tubular 
construction having an ocular member em 
bodied in its head. The tubular portion of 
the periscope must necessarily extend down 
wardly into the interior of the submarine 
vessel and is of a rigid construction forming 
substantially an ±????!E. of the conning tower of the vesse nder the present 
methods of construction and modes of op 
eration of submarine craft, it has been found 
that one of the most vital defects, serving to 
limit the usefulness of such craft, has been 
in the vulnerability of the periscope. This 
element must necessarily protrude above the 
surface of the water when it is desired to 
take observations while the craft is sub 
merged and presents a fair target for shell 
fire. Owing to its rigidity and its forma 
tion as a substantially integral part of the 
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conning tower, if the projecting portion of 
the periscope is struck by a shell and blown 
away, the submerged vessel must either at 
once rise to the surface or founder by reason 
of the water entering through the conning 
tower at the opening left by the destruction 
of the periscope. It will be readily under 
stood from the foregoing that the necessary 
exposure of the periscope and the compara 
tive ease in rendering a submarine hors de 
combat by its destruction has presented a 
serious problem in utilizing submarine ves 
sels for offensive purposes, particularly in 

5 making attacks in well-guarded waters. 
The principal object of the present inven 

tion is to overcome or eliminate the disad 
vantages and dangers heretofore pointed out 
with relation to periscope construction as it 
now exists and to provide an observation 
element of such a construction and mode of 
operation as will render it possible for a 
submerged vessel to continue in active serv 
ice after the destruction of its periscope. This is accomplished by providing for the 
substitution of one periscope after another 
as they may be destroyed, whether the yes 
sel is operating submerged or awash, with 
out in any way affecting the serviceability 
or efficiency of the craft and its crew. 
A further object of my present invention 

isto provide a periscope sectionally con 
structed which may be automatically or 
manually elevated or lowered with dispatch 
and a minimum amount of power, and in 
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which the ocular or head member is detach 
able from the supporting or main portion 
of the device to permit of the substitution óf 
one head member, after another as the neces sity may arise. ? 

y invention also comprehends an im 
provement in periscope construction, as here 
inbefore pointed out, in which the ocular or 
head portion is automatically detached from 
the supporting part upon the former being 
rendered unserviceable, regardless of the po 
sition of the vessel on which the periscope is 
carried, means being provided to coöperate 
with the observation element and its operat 
ing mechanism to effectively seal, the peri 
scope tube when the ocular member is de 
tached therefrom, so as to prevent the in 
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flow of water to the interior of the subma 
rine when the vessel is submerged. 
My invention furthermore contemplates 

means and mechanism for detaching the 
ocular member from its support by releas 
ing stored or controlled energy to act there 
on in such a manner as to effect a rapid or 
sudden movement of the said memberin an upward direction, virtually resulting in the 
expulsion of said member, so that it will be 
thrown clear of the contiguous parts of the 
supporting structure and vessel. 

in addition, my invention is designed to 
rovide means which will automatically 

ction upon the expulsion of the ocular 
member to close the opening thereby created 
and prevent, the entrance of water to the 
interior of the vessel, said means being so 
arranged as to coöperate with an ocular 
member, which maybe substituted for that 
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destroyed, to maintain the seal during the 
operation of effecting the substitution, while 
elevating the substituted member and when 
the observation member is in normal posi 
tion. . 
Other objects and advantages of the em 

ployment of my invention will become mani 
fest as the description proceeds and I would 
have it understood that I do not limit myself. 
to any specific object herein set forth or to 
the details of construction and methods of 
operation of the various parts of my inven 
tion as herein shown and described, reserv 
ing unto myself the full range of equivalents 
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in operation and structural details to which 
I may be entitled under my invention in its 
broadest aspect, together with all uses 
wherein the employment of my invention 
may be found to be advantageous. 
I shall now proceed to 

vention with reference to the specific em 
bodiment shown in the drawings, wherein I 
have elected to illustrate certain details of 
structure in order to afford a clear and com 
prehensive understanding thereof, then point 
out with more particularity the essential 
features or elements of novelty in the ap 
pended claims. 
In the drawings: Figure 1 is an eleva 

tion, partly in section of a portion of the 
conning tower of a submarine vessel and my 
improved periscope. 
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Fig. 2 is an enlarged sectional detail of 
the ocular member of the periscope and the 
Egerating sealing means for the periscope 
tube. 

Fig. 3 is an enlarged detail sectional view showing means employed for expelling the 
ocular member and for locking ? latter in 
its normal position. 

Fig. 4 is an enlarged sectional view, illus 
trating the relative position of the locking 
parts when the ocular member has been de 
tached or expelled. ? 

Figs. 5 and 6 are detail views of the con 
struction of the means for sealing or closing 
the opening in the periscope tube after the 
Ocular member has been detached. 

Fig. 7 is an enlarged detail of the lock 
ing and releasing means shown in Figs. 3 
and 4. 

Fig. 8 is a horizontal sectional view, taken 
on the line A-A of Fig. 1, showing the 
apparatus for effecting the raising of the 
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periscope members. 
Fig. 9 is a sectional elevation of a modi 

fied construction of my invention, showing periscope in raised or normal position, 
... s. 

Fig. 10 i?a similar view, illustrating the 
relative position of the parts when the ocular 
member has been inserted and prior to its 
elevation to its observation position. 

Referring now to the drawings in detail, 
in which like characters of reference are em. 

escribe my in 

1,313,534 
ployed to designate similar parts through 
out the several views, 7 indicates the hull of 
a submarine vessel of the generally accepted 
type, which is provided with a conning 
tower 8, usually positioned amidship. 9 is 
an extension carried by the conning tower 
8, which forms a housing for the periscope, 
consisting of the telescoping tubes 10 and the 
headpiece or ocular mifomber 11, provided 
with a lens 12 and a prismatic reflector 13 
which coöperates with a reflector (not 
shown) in the base of the periscope and the 
eyeglass 14. The specific construction and 
functioning of the means for transposition 
of the light beams are well-known in peri 
scope construction and hence need not be ex 
plained herein, as they do not forman es 
sential feature of the present invention. 
The extension 9 is provided with an in 

wardly directed flange 15, surrounding its 
mouth, which flange is recessed to receive a 
packing ring 16. This forms one bearing 
for a telescoping or sliding member 17 hav 
ing an enlarged head portion 18, the lower 
end of said member being outwardly flanged 
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at 19 to form a second bearing surface. Said 
flange 19 is recessed at 20, similarly to the 

... flange 15, to provide a seat for the packing 
21. It will be observed from this construc 
tion that these bearing surfaces provide a 
most substantial support for the member 17, 
and by reason of their construction permit 
of the movement of the member 17 within 
the extension 9 with very little effort. 
For elevating the periscope to the position 

shown in Fig.1, I may employ compressed 
air or any other suitable power for the pur 
pose. In the present instance, I admit com 
pressed air to the cylinder 26 from a suitable 
source of supply 23, connected to the cylin 
der by the pipes 24 and 25, the flow of theair 
being controlled by suitable valves, such as 
illustrated at 27 and 30, whereby the pistons 
26" and 26 may be raised or lowered, the air 
acting upon the opposite surfaces of the pis 
tons in the well known manner. Connected 
to the pistons 26 and 26 are the rods 28 
and 29 which are fastened respectively to 
an enlargement or shoulder 37 adjacent to 
the upper end of the topmost tube 10 and 
the telescoping member 17. It will, there 
fore, be obvious from the construction just 
described, that, as air is admitted to the 
cylinder 26 by the proper valve, the piston 
26 will be forced upwardly, effecting the 
elevation of the ocular member 11 by the 
extension of the telescoping tubes i0 to 
their normal positions, as shown in Figs. 1 
and 9. Similarly, the admission of air to 
the cylinder 26 to impinge against the pis 
ton 26 will effect the raising of the tele 
Scoping member 17 by means of the rods 29 
connected to said piston. The ocular mem 
ber 11 and its connecting parts and the tele 
Scoping member 17 may, of course, be low 
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ered by the actuation of the controlling 
valves, whereby the air will force the pistons 
26 and 26 downwardly. 
As before stated, one of the principal ob 

jects of the present invention is to provide 
for the expulsion of the ocular or head 
member 11 of the periscope in case of in 
jury thereto, as so to maintain the vessel in 
service. To attain this end, the said ocular 
or head member 11 is formed with recesses 
31 at its base to provide housings for a plu 
rality of expansion springs 32, the upper 
ends of these springs bearing against the 
upper walls 33 of the recesses 31, while the 
lower ends abut against the shoulders 34 
supported on a collar 35 surrounding the 
upper end 36 of the topmost tube 10. The 
base or lower end of the ocular member i 
is formed with an annular inwardly directed 
flange 38 which is adapted for engagement 
by the hooks 39, said hooks being pivotally 
mounted at 41 on the collar 35, as clearly 
shown in Figs. 3 and 4 and turned by trig 
gers 43 engaging them at 40. It will be ap 
parent from the construction so far de 
scribed that when the ocular member is in 
serted so that the springs 32 will be under 
compression by abutting against the shoul 
der 34 and the walls of the recesses 31, the 
heads of the hooks 39 will engage the flange 
38 and firmly hold the ocular member on 
the seat provided therefor by the upper sur 
face of the collar 35. Any suitable number 
of the hooks 39 may be employed, but I have 
found it suficientformy purposes to position 
four of them diametrically opposite to each 
other as shown in Fig. 7. Adjacent to the 
base of the ocular member 11, when in nor 
mal elevated position and locked to the col 
lar 35, H form an annular receSS 42 in the . 
wall of the telescoping member 1 within 
which I position a plurality of spring 
pressed triggers 43 pivotally mounted in 
recess 42. Assuming that the ocular orhead 

5 member 11 of the periscope is destroyed, and 
it is desired to effect the substitution of a 
new member, the shoulder 37, is elevated 
through the medium of the rods 28, as here 
tofore explained, until the triggers 43 en 
gage at 40 on the hooks 39, this rocks the 
hooks on their fulcrum points moving them 
to the position shown in Fig. 4, thereby 
throwing them out of engagement with the 
annular flange 38, whereby the expansion 
of the springs 32, which are held under con 
siderable tension, will expel the ocular 
member 11 from the telescoping member 17, 
sufficient force being exerted thereupon to 
throw it clear of all adjacent portions of 
the submarine vessel. 

It is obvious that, if the submarine vessel 
is running submerged, as the head or gcular 
member 11 is expelled from the telescoping 
member 17, means must be provided to pre 
vent the entrance of water to the interior of 

the vessel through the tubes 10 and the bore 
of the member 17. This is accomplished by 
the employment of a plurality of closures 
or shutters positioned in the enlarged por 
tion 18 of the telescoping member 17. These 
shutters or closures may be of any type suit 
able for the purpose, but, in the present em 
bodiment, I have shown them as of the form 
commonly known as the iris shutter, similar 
to shutters used in the practice of photog 
raphy. Each shutter is housed in a recess 
48º provided therefor in the enlarged por 
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tion 18 of the telescoping member 17 and 
consists of a plurality of segmental leaves 
or sections 44 adapted to be actuated by the 
springs 45 to close and effect an overlapping 
of the sections or leaves, so as to form a.com. 
plete closure in the well known manner. As 
the ocular member 11 is expelled, these shut 
ters, under the action of their springs as 
just described, close in sequence, the lower 
most first and the remaining ones in rapid 
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succession, thereby effectively sealing the 
orifice produced by the exit of said member. 
To substitute an ocular member for that 
which has been expelled, the piston 26 is 
functioned to contract or telescope the tubes 
10, so that the new ocular member may be 
positioned upon and locked to the collar 35 
under tension in the manner heretofore de 
scribed. . It is obvious that when this sub 
stituted member is elevated to its normal position, that during the elevating period 
and until it reaches such normal position, 
the entrance of water to the interior of the 
submarine must be guarded against, and I 
have found it desirable to make the top of 
the ocular member of a conformation such 
äsillustrated in Fig. 1, comprising a plu 
rality of zones of graduated circumferential 
äreas and embodying perpendicular and in 
clined surfaces such as indicated at 11 and 
11. The leaves or sections of the shutters 
46 are so formed as to register with the vari 
ous zones of the top portion 11 of the ocular 
member 11, so that the inner peripheries of 
at least two of the shutters, when in par 
tially closed position during the elevating 
period, will be in close contact or engage 
ment with a specific zone and absolutely pre 
vent seepage of water between the wall of 
the ocular member and the inner edges of 
the shutters bearing thereagainst. In the 
present showing, all of the shutters will, of 
course, bear against the wall of the ocular 
member, but as is well known from the con 
struction of iris shutters, it is impossible to 
conform their leaves so as to obtain true 
circles of different diameters in a single de 
vice, and it is to overcome this feature in the 
employment of these shutters that I have 
deemed it advisable to use a series of shut 
ters as specifically shown in Fig. 2. In 
Figs. 9 and 10 I have illustrated another 
form of head 11 for the ocular member, 
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whereby the number of shutters may be de 
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creased, the principle of operation being, of 
course, the same as that described with ref 
erence to the construction shown in Figs. 
1 and 2. 
When the ocular member is elevated to its 

normal position, and all of the shutters are 
open, their inner peripheries abut against 
the wall of said member and an hermetic 
joint is formed between the wall of said 
member and the mouth of the enlargement 
18 of the member 17 by the employment of 
suitable packing 18 positioned in an annu 

° lar recess 18P. For revolving or rotating the periscope 
so as to take observations from different 
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bracket 50 and having 

points of the compass any of the well known 
means may be used, or this may be accom 
plished through the medium of a flexible 
shaft 47 connected to a 
with the teeth 49 formed on the periphery 
of the collar 35, the lower end of said shaft 
being journaled in a suitable bearing on the 

a beveled gear 51 
meshing with a beveled gear 52 keyed to a 
spindle 53 journaled in bearings 54 and 55 
on the brackets 50 and 56. It is obvious 
that rotary movement may be imparted to 
the ocular member 11 by the rotation of the 
crank or handle 57 keyed to the spindle 53, 
the revolution of the ocular member being 
facilitated by the provision of suitable ball 
or roller bearings 58 on which the collar 85 
is supported, these roller or ball bearings op 
erating in a race within the enlargement or 
shoulder. 37 as clearly shown in Fig. 3. 
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It is manifest that other means than com: 
pressed air may be used for elevating or low 
ering the periscope, and its coöperating 
members, and that, in lieu of the springs 82 
I may employ other forms of energy for 
effecting the ejection of the ocular or head 
member 11; also that other forms of sealing 
or closing means for the orifice left by the 
expulsion of the ocular or head member 11 
may be provided and that the locking and 
releasing means for the ocular member may 
be so constructed as to be automatically op 
erable upon the destruction of said member, 
without departing from the spirit and scope 
of my invention, which is broadly directed 
to the fundamental idea of having the ocu 
lar or head member of the periscope detach 
able from its supporting medium without 
affecting the efficiency of the submarine ves 
sel of which it normally forms a part. 
While I have described my invention with 

particular reference to its adaptability to 
lends itself to application to various other 
uses, such for instance as a medium for tak 
ing observations on land, with especial ref." 
erence to the requirements of the so-called 
trench warfare. 
Having thus described my invention, what 

pinion 48 meshing 
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I claim as new herein and desire to secure 
by Letters Patent, is: 

1. A periscope having an ocular member 
formed with means for the storage of ener-. 
gy, whereby said member may be forcibly 
detached from its supporting medium. 

2. A periscope having a head member, 
supporting means therefor, and means for 
locking said head member in engagement 
with said supporting means, said locking 
means being capable of actuation to release 
said head member from engagement with 
Said supporting means. 

3. A periscope having an ocular member, 
Supporting means therefor, and means for 
effecting a sudden movement of said ocular 
member away from said supporting means. 

4. A periscope having an ocular member 
and Supporting means therefor, means for 
locking said member to said supporting 
means,' and means for detaching said mem 
ber from said supporting means, said latter 
means operating upon said locking means to 
effect such detachment. 

5. A periscope having a head member and 
supporting means therefor, means for nor 
mally locking said head member in engage 
ment with said supporting means, means for 
actuating said locking means to effect the 
release of said member from said support 
ing means, and means for accelerating the 
supporting means. 

6. A periscope having a head member, 
supporting means therefor, said head mem 
ber being detachably connected to said sup 
porting means, and means for imparting a 
Sudden movement of said member away from 
? supporting means when detached there 
O 

7. A periscope having a detachable head 
member, and means for applying a form of 
energy to said member to impart a sudden 
movement thereto in a direction away from 
its supporting medium. 

8. A periscope having a head member and 
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disengagement of said member from said 
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a supporting means, and means for automati- . 
cally detaching said head member from said 
supporting means. 

9. In combination with a submarine ves 
sel, a periscope having an ocular member, 
supporting means connected thereto and po 
sitioned within the vessel, means for detach 
ing said, ocular member from said support 
ing medium, and means for preventing the 
entrance of water to the interior of the ves 
sel upon the disconnection of said member 
from its support. 

sel, a periscope having a detachable head 
portion, and means for sealing the remain 
ing portion of said periscope when said head 
portion is detached therefrom. 

11. In combination with a submarine ves 
sel, a periscope having a detachable head 
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portion, and yielding means for effecting 
the sealing of the remaining portion of said 
periscope upon the disconnection of said 
head member therefrom so as to prevent the 
entrance of water to the interior of said 
vessel. 

12. In combination with a submarine ves 
Sel, a periscope having a detachable i head 
portion, and spring actuated means for 
effecting the sealing of the remaining por 
tion of said periscope upon the disconnec 
tion of said head member therefrom so as 
to prevent the entrance of water to the in 
terior of said vessel. . . ... 

13. In combination with a submarine ves 
sel, a periscope havinga detachable head 
portion, means for sealing the remaining 
portion of said periscope upon the discon 
nection of said head portion therefrom, and 
means for effecting the substitution of a 
Second head portion upon the disconnection 
of said first named head portion, the func 
tioning of said sealing means to prevent the 
entrance of water to the interior of said 
vessel being constant. ? 

14. In combination with a submarine ves 
sel, a periscope having a detachable head 
portion, means for expelling said head por 
tion away from said vessel, means for seal 
ing, said periscope upon the detachment of 
said head portion, means for inserting a 
Second head portion, and means carried 
thereby adapted to coöperate with said seal 
ing means to prevent the entrance of water 
to the interior of said vessel upon the substi 
tution of said last named headportion. 

15. In a periscope, the combination of a 
plurality of extensible members, a head por tion detachably supported thereby, means 
for rotating said head member, and means 
for automatically detaching said head mem 
ber from said extensible portions and effect 
ing a sudden movement thereof in a direc 
tion away from its supporting medium. 

16. In combination with a submarine ves 
sel, a periscope having a detachable head 
portion, means for elevating and lowering 
said periscope, means for rotating said head 
portion, means for automatically detaching 
said head portion from the remainder of said periscope, and means for maintaining 
a constant seal between said periscope and 

55° 
portion. 

its supporting medium, said means being operable to effect the sealing of the peri 
scope opening independently of said head 

17. In combination with a submarine ves 
sel, a periscope, means for elevating and 

tions of said ¥st???: and sliding within 
er, 

member. 
lowering said periscope, an ocular member 

detachably connected to the extensible por: 60 
tions of said periscope, a telescoping support 
for said ocular member, said member slid 
ing within said support, and means for 
maintaining a constant seal between said 
telescoping member and said ocular mem- 65 
ber to prevent the entrance of water to the 
interior of the vessel, means for automati 
cally releasing and expelling said ocular 
member from said telescoping member, said 
sealing means functioning independently of 70 
Said ocular member and forming a water 
tight closure. . 

18. In combination with a submarine ves 
sel, a periscope, means for elevating and 
lowering said periscope, a telescoping mem: 75 
ber having bearings in a portion of said 
vessel, means for elevating and lowering 
said telescoping member, an ocular member 
detachably connected to the extensible por 
tions of said periscope and sliding within 
said telescoping member, means for rotating 
said ocular member, means carried by said 
telescoping member and coöperating with 
said ocular member to seal said telescoping 
member against the entrance of water to the 
interior of the vessel therethrough, means 
for detaching said ocular member from its 
support and expelling it out of engagement 
with said telescoping member, and means 
automatically operable to seal said telescop 
ing member upon the expulsion of said ocu 
lar membeir. 

19. In combination with a submarine ves 
sel, a periscope, means for: elevating and 
lowering - said periscope, a telescoping mem 
ber having bearings in a portion of said 
vessel, means for elevating and lowering 
said telescoping member, an ocular member 
detachably connected to the extensible por 

95 

said telescoping member, means for rotatin 
said ocular member, means carried by sai 
telescoping member and coöperating with 
said ocular member to seal said telescoping 
member against the entrance of water to the 
interior of the vessel therethrough, means 
for detaching said ocular member from its 
support and expelling it out of engagement 
with said telescoping member, and means 
automatically operable to seal said telescop 
ing member upon the expulsion of said ocu 
lar member, said latter means being formed 
to coöperate with an ocular member during 
its movement to narrhal position to main 
tain a constant water-tight joint between 115 
said ocular member and said 
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