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UNITED STATES PATENT OFFICE. 
HOWARD GRUBB, OF RATHMINES, DUBLIN, IRELAND. 

APPARATUS FOR SIGHTING OBJECTS FROM PROTECTED POSITIONS. 

978,368. Specification of Letters Patent, 
Application filed March 6, 1909. Serial No. 481,715. 

Patented Dec. 13, 1910. 

To all whom at may concern: 
Be it known that I. How ARD GRU BB, 

knight, a subject of the King of Great 
IBritain and Ireland, residing at Rathmines, 
Dublin, Ireland, have invented Improve 
ments in Apparatus for 'Sighting Objects 
from Protected Positions, of which the fol 
lowing is a specification. 
This invention relates to apparatus for 

sighting objects from protected positions 
and has for its object to provide a device 
or instrument by which it is possible to 
alternately obtain what, in the case of sub 
marine work, may be termed a hyphydro 
scopic view and in other cases a periscopic 
view corresponding to the naked eye view 
of an observer if exposed beyond the pro 
tection afforded, and a more accurate sight 
ing view, such as would be obtained by the 
use of a telescope at the exposed position. 
For this purpose the device or instrument 
embodies a series of prisms or reflectors 
and lenses, or prisms and reflectors and 
lenses, and is so constructed that by manipu 
lation of an appropriate part, the said 
prisms or reflectors or both and the lenses 
can be arranged in a system or combination 

5 

which will permit the instrument at one 
time to be used as a telescope and changed 
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in a practically instantaneous manner into 
a system or combination for use at another 
time as, what will for brevity be hereafter 
called, a periscope or vice versa. 
The effect of manipulating the device or 

instrument su that it is changed from one 
use to another, may in some cases alter the 
point of vision of the observer but in such 
an instance the eye piece or multiple eye 
pieces used is or are mounted in a carrier 
which automatically, alters in position with 
the change aforesaid. 

... The invention consists in various novel 
features of construction and in various com 
binations and arrangements of parts all as 
hereinafter more particularly described and 
pointed out in the claims. 
In the accompanying illustrative draw 

ings, Figure 1 is a front elevation and Fig. 
2 a vertical section on the line A A. of Fig. 1, 
with parts removed showing one construc 
tion of instrument embodying theinyelition, 
the instrument being in the condition for 
use as a telescope. Fig. 3 is a cross section 

55 taken on the line B-B of Fig. 1. Fig. 4 
P. is a view, similar to Fig. 2 but with the 

parts altered in position to enable the in 

strument to be used as a periscope. Figs. 
5 and 6 are views corresponding to Figs. 2 
and 4 respectively showing another construc 
tion of instrument according to the inven 
tion. Fig. 7 is a part elevation and part 
central vertical section of a further modi 
fied form of instrument arranged for use 
as a telescope, Fig. 8 is a rear elevation 
of the upper portion of the instrument, Fig. 
9 is an inside elevation of part of Fig. 8 
removed, Fig. 10 is a view corresponding to 
Fig. 8 after removal of the part illustrated 
in Fig. 9. Fig. 11 is a horizontal section 
taken adjacent to the pivotal axis of the 
Supplementary object glass, and Fig. 12 is 
a partial view corresponding to Fig. 7, show 
in altered positions. Fig. 13 is a part sec 
tional elevation of a further modification 
and Fig. 14 is a plan of part of Fig. 13. 
The device or instrument shown in Figs. 

1 to 4 inclusive comprises a tube a (intended 
to embrace any appropriate composite tu 
bular structure). SRE in the case of say a 
barbette protected gun, is or may be con 
nected to the ordinary sight mounting of 
the latter, and extends vertically to a suit 
able height above the barbette. At the up 
per end of this tube a, which is of a diam 
eter sufficient to allow of the use therein of 
an appropriate telescopic objective l, is 
mounted a right angled prism c, with, in this 
case, a reflection in a vertical plane, which 
can, if desired, be variously directed by 
turning the said tube about its longitudinal 
or other axis in any usual way. At the 
lower end of the tube at and arranged within 
a. carrying box d to one side thereof, may 
be either a single prism with two internal 

plane, which, together with the prism c at 
the upper end of the tube and a similar 
prism, with a single reflection in a ver 
tical plane, adjacent to the prism or prisms 
e, f, fulfil, when in the position shown in 
Figs. 1, 2 and 3, the conditions of an ordi 
nary prismatic eyepiece adapted, in con 
junction with the intermediately disposed 
object glass b, to produce an image upon one 
h of a pair of what are herein termed wire 

ing the movable parts of the instrument 
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reflections, or, as shown, two prisms e, f : 
with one reflection each, in a horizontal 

100 
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platesh, h;mounted on the faced of the 
prism box d at the lower end of the tube a, 
where it is viewed by an ordinary positive 
eye piece i, the whole constituting a sight 
ing telescope giving erect images. The ex 

110 



3. 

pression “wire plate” is intended to em 
brace any suitable, support for intersecting 
filaments such as are variously employed in 
sighting instruments. The lower prising 
is capable of being moved about the axis of 
the tube a relatively to the pirism or prisins 
cf. Say through an angle of 180°, so that 
the image can be directly orined upon the 
other it of the pair of wire plates, as will. 
be apparent front Fig. 4, the act of chang 
ing the position of the novable prising 
ject.g 

5. 

20. 

E. also to interpose a supplementary oil 
assi between the lower of main ob 

ject glass 5 and the upper prism c and to 
bring a periscopic nozzle k into positioi for 
use in front of the upper prism. So as to 
(Fig. 4). . . . . 

In the example, the lower movable prism 
g is mounted within a tube no rotatable with 
in the main tube a and extending sufficiently 

adapt the instrument for use as a periscope 

far to carry the telescope object, glass , a 

25. 

circular or segmental externally toothedrack 
in and an internally screw threaded coilar n. 
The Supplementary object glassi pertaining 

- to the periscopie combination, and which 
serves, as heretofore, to render the rays 
issuing from it parallel or nearly parallel to 

30 
each other, is hinged to the outer or main 
tube a of the device or instrument, as at it, so that it can be moved into operative posi-. 
tion within and across the tube a, or be fold ed back into, an inoperative position within 

35 
a pocket a designed for its reception, while 
the periscopic nozzle k, which is or may be 
provided, as usual, with a short focus or 
view forming lens k and a 'condenser k on 
which an image of the view is formed, is 
mounted upon a hood or cylinder o capable 

40 

45 

of being rotated on the outer or main tube a 
and provided with a glass window o' which 
occupies a position opposite to the upper 
prism 6 when the periscopic nozzle is not in 
use; see Fig. 2. This hood or cylinder 0 
serves as a cover to keep dust or water out 
of the instrument. The inner tube m of the 
instrument is provided with means, such as a 
spindle m', which passes through the bottom 

50 
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of the prism. box at the lower end of the 
outer or main tube a and carries a handle 
on by, which it can be turned, the motion of 
rotation serving to impart axial movement 
to a nut p which is externally screw threaded 
to engage the internal screw thread of the 
collar in before referred to. This nut p is 
prevented from rotating by the engagement 
of a fork p thereon with a spindleg having 

60 

two pinions d', q', one of which, viz, d, en 
gages.the exteriorly toothed rack in and the 
other, viz. q, an internally toothed rack o' 
formed upon the rotatable hood or cylinder, 
ô of the instrument. The arrangement is 
such that as the inner tube an is rotated, the 

65. nut p controlled thereby causes means, such as an angle piece p with which it is pro 
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vided, to effect. movement, through a suitable 
finger, i, of the supplementary object glass 
i for the periscope, to place the same in op 
erative or inoperative position at the same .. 
time that the rack and pinion arrangement 
effects corresponding positioning of the peri 
scopic nozzle ic. With such an instrument. 
employed hinged to a carrier . So that they 
can be individually brought into use either 
when the instrument is being used as a tele 
scope (Figs. and 2), or as a periscope (Fig. 

a i 

4), the carrier r being mounted to slide in 
guides ' below the wire plates h. h of the 
prism box ?aid provided with a rack Sen. 
gaged by a pinion is upon the spindle m of 

three eyepieces of various powers might be 

75. 

80 

the inner tube in so that when changing the 
optical combination, the center at which any 
eye piece i can be placed, is altered from One 
wire plate. it or h to the other. 

if the use of multiple eye pieces i be con 
sidered undesirable on account of the time 
occupied in changing from one to another, a 
single, eye piece in the form of a paneratic 
day eyepiece i, such as shown in Figs. 5 and 

35 

90 
6, may be employed, with automatic adjust 
ment for focus with varying powers, as con 
monly used in gun directing telescopes. In 
this case, as the eyepiece it re-inverts the . 
images, it is necessary that the position of 
the lower movable prism g and the position 
of the eye piece carrier it shall be reversed 
as compared with the prism and eye-piece 
position shown in the previous example, so 
that the light rays from an object being 
sighted will be transmitted directly into the 
eye piece it when the instrument is used as a 
telescope. (Fig. 5), and transmitted indi 
rectly by the inverting prism or prismse f 
when used as a periscope (Fig. 6), all as 
will be apparent from an inspection of Figs. 
5 and 6. v. 
According to a further modification, 

wherein a pancratic eyepiece is employed, 
the erecting prismatic arrangement e if 
shown at the lower end of the instrunkent 
in Figs. 5 and 6 may be dispensed with and 
a set of small erecting prisms e. f be sub 
stituted in front of the view forming lens 
k' of the periscope nozzlek, as shown in Figs. 
13 and 14, thereby avoiding the necessity of 
employing a movable lower prism g and traversing the eye piece is when changing 
the condition of the instrument, it being 
only requisite to manipulate the hood or 
upper cylinder othereof by any suitable 
means, the inner tube n, in the example, be: 
ing shown provided for this purpose with 
a rack n’ operated from the spindle m' 

Instead of through the rear wheels m'. 
mounting the hood carrying the periscope 
nozzle to rotate upon the upper end of the 
tube, it may be arranged to slide endwise 
therein so that the periscopic nozzle can be. brought opposite to the upper prism or 

C. 
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moved away from this position, as may be 
required. This movement of the hood 
might be effected either directly by hand or 
indirectly through intermediate mechanism 
from a hand operated. device at the lower 
end of the tube, such endwise movement of 
the hood being adapted through any suitable 
mechanism to move the supplementary ob 
ject glass into and out of the operative posi 
tion as required. In a construction of this 
kind, the lower prism or prisms is or are 
or may be fixed, the only movable parts be 
ing the lood with nozzle and the supple 
mentary object glass and connections. 
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In the constructional example of a modi 
fication of the arrangement last referred to, 
shown in Figs, 7 to 12 inclusive of the draw 
ings, a as before, is the main tube, b the 
telescope object glass, 0 the upper prism, 7 
the lower prism, which latter is stationary, 
and t the pancratic eyepiece. In this re 
spect the telescope combination (Fig. 7) is 
the same as that described with reference to 
Fig. 5 except that the wire plate is not in 
corporated in the eyepiece E. is fixed in 
the nozzle d into which the eyepiece is 
screwed. The wire piate may thus be said 
to be fixed in position with regard to the 
eyepiece. When a periscopic view is de 
sired, a negative lens combination it is ar 
ranged in front of the upper prism c, the 
cell of the lens combination being secured 
to a sliding plate at which is slotted at at 
and arranged to move in guides at formed 
in a front piate it detachably fixed to the 
hood o which, in this instance, is stationary. 

4) 
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o' is the glass window of the hood O. 
is a pinion the pivot of which is carried 
by the front plate u', and is a rack mount 
ed upon the sliding plate it for operating 
the pinion v. ' is a segmental rack en 
gaging the pinion ) and secured to the pivot 
of the supplementary object glass i. The 
inner tube im, of the instrument in lieu of 
being rotatable is mounted to slide longitu 
dinally within the tube a being, for this 
purpose, provided with a rack 0 engaged by 
a segmental rack v' adapted to be moved 
to a definite angular extent by a handle at: 
having a spring controlled locking catch us". 
The sliding plate at is provided with a 
driver aty engaging a slot in the tube im, 
so that movement of the said tube m, is trans 
mitted to the sliding plate it'. ( is a slot 
in the tube a to permit the driver at to 
operate, and mi are cut away portions in 
the tube on to permit it to clear the supports 
of the object glass b and the supplementary 
object glassi as the latter moves into and 
out of its pocket (t'. 
The use of a negative lens combination 

such as at results in the formation of a vir 
tual image instead of the actual image of a 
positive combination and obviates the neces 

s 

rangement being such that when the handle 
nu' is lowered from the position shown in, 
Fig. 7 to the position shown in Fig. 12, the 
sliding plate it is correspondingly elevated 
to bring the lens combination it in front of 
the prism c. At the same time, the rack 2' 
has rotated the pinion and caused the Seg 
mental rack n' to move the supplementary 
object glass from its pocket at into its po 
sition across the tube a. If desired, a wiper 
comprising say a strip y of india-rubber or 
other suitable material, mounted in a holder 
y that has a handle / and is mounted to 
slide in guides / may be arranged in front 
of the front plate it' so that by moving it up 
and down between the limits indicated by 
Figs. 7 and 12, the window o' in the hood to 
can be cleaned if it becomes wet or soiled. 
y' is a spring catch by means of which the 
wiper can be held in its uppermost position 
if required. In this example it will be seen 
that every portion of the optical combina 
tion which constitutes the telescope is rigidly 
and firmly attached to the instrument and 
incapable of movement one with respect to 
another and all the movable parts in which 
there might be a possibility of mechanical 
loss or error in position are used only in 
connection with the naked eye viewing con 
dition of the instrument, which is therefore particularly applicable for sighting pur 
poses. - 

The instrument is constructed in an al 
most air tight manner and can be desiccated 
before assembly of the parts to avoid any 
possibility of internal dewing. 
What I claim is:- 
1. Sighting appaiatus comprising optical 

elements and means for arranging such ele 
ments in different orders to enable the appa 
ratus to be used at one time as a telescope 
and at another time as a periscope. 

2. Sighting apparatus comprising station 
ary optical elements common to a telescopic 
optical system and to a periscopic optical 
system, movable elements for completing the 
periscopic system and means for alternately 
bringing the said movable elements into and 
out of operative relationslip with the sta 
tionary optical elements. . . . . 

3. An instrument for sighting objects 
from protected positions comprising a tubu 
lar structure having a view orifice at its ex 
posed end and a viewing orifice at its other 
end, a reflecting prism opposite each of said 
orifices, a telescopic objective between said 
prisms, a supplementary object glass adapt 
ed to be brought into an operative position 
between the telescopic object glass and the 
prism of the view orifice and to be moved 
into an inoperative position, a lens carrier 
adapted to be brought opposite the prism of 
the view orifice and to be removed there 
from, and means for simultaneously bring 
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sity of employing inverting prisms, the ar-ling the supplementary object glass into the 130 
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with respect to the ray reflecting meanisat, 
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operative position and moving the lens car 
rier opposite the view orifice of the tubular 
structure and for simultaneously moving 
these parts into the inoperative positions. 

4. An instrument for sighting objects 
from protected positions, comprising a tubu 
lar structure having a view orifice at its 
exposed end and a viewing orifice at its 
other end, a reflecting prism opposite each 
of said orifices, a telescopic objective be 
tween said prisms a supplementary object 
glass adapted to be brought into an opera 
tive position between the telescopic object 
glass and the prism of the view orifice and 
to be moved into an inoperative position, 
a lens, carrier adapted to be brought oppo 
site the prism of the view orifice and to be 
removed therefrom a pancratic day eye 
piece disposed opposite the viewing orifice, 
and means for simultaneously bringing the 
supplementary object glass into the opera 
tive position and moving the lens carrier 
opposite the view orifice of the tubular 
structure and for simultaneously moving 
these parts into the inoperative positions. 

5. An instrument for sighting objects 
from protected positions, comprising a tubu 
lar structure, a second tubular structure 
within the other tubular structure, a tele 
scopic objective mounted within the inner 
structure so that it cannot move endwise, 
means at the exposed end of the outer struc 
ture for reflecting iight rays to the viewing 
end thereof, an eye piece at the viewing 
end of such structure, means for reflecting 
light rays from the interior of the instru 
ment into the eye piece, a carrier movable 
the exposed end of the instrument, a lens 
combination on Sich carrier, a supplemen 
tary object glass between the telescopic ob 
jective and the ray reflecting means at the 
exposed end of the instrument, means for 
producing relative movement between the 
inner and outer tubular structures, and 
means whereby said movement simultane 

50 
tive relationship with both of the saic 
ously moves the lens combination and sup 
plementary object glass into or out of opera 

i ray 
reflecting means. - - ... ' 

6. An instrument for sighting objects 
from protected positions, comprising an 
Öuter tube having a view orifice at its ex 
posed end and a viewing. Orifice at its other 

55 end, a reflecting prism opposite each of said 
orifices, a telescopic objective between said 
prisms, a tube longitudinally movable with 
in the outer tube; means for moving the 
inner tube, a guide carried by the outer tube, 60 a carrier movable in said guide, a negative 
lens combination mounted on said carrier, 

65 

a supplementary object glass between the 
telescopic objective and the prism of the 
view orifice, means connecting said carrier 
to the inner tube.so that it moves in unison 

therewith, and means upon the carrier for 
moving the supplementary object glass into 
position within the inner tube simultaneously 
with advancement of the negative lens com 
orifice. 

7. An instrument for sighting objects 
from protected positions, comprising an 

bination into position opposite the view 

outer tube having a view orifice at its ex 
posed end and a viewing orifice at its other 
end, a reflecting prism opposite each of Said 
orifices, a telescopic objective between said 
prisms, a housing into which the supple 
mentary objective glass is adapted to be 
moved to allow the instrument to be used as 

70. 

75 

3. 
a telescope, a tube longitudinally movable . 
within the outer tube; means for moving the 
inner tube, a guide carried by the outer 
tube, a carrier movable in said guide, a 
negative lens combination mounted pn said 
carrier, and adapted to be positioned in 

85 

front of the view. orifice when the instru 
ment is used as a telescope, a supplementary 
object glass between the telescopic objective 
and the prism of the view. orifice, means 
connecting. said carrier to the inner tube so 

90 

that it moves in unison therewith, and means. 
upon the carrier for moving the supple mentary object glass into the said housing 
when the inner tube is operated to remove 
tion opposite the view orifice in the act of 
converting the instrument into a telescope. 

8. In an instrument for sighting objects. 
from protected positions, a tubular structure 

95. 
the negative lens combination from its posi. . . 

O 
having a view orifice at the exposed end of 
the instrument, a glass window protecting 
such orifice and means for wiping said win 
dow from within the protected position. 

9. An instrument for sighting objects 
from protected positions, comprising an 
posed end and a viewing orifice at its other 
end, a reflecting prism opposite each of said 
orifices, a telescopic objective between said 
prisms, a tube longitudinally movable with 
in such outer tube, a rack on the iner tube, 
a pinion mounted on the outer tube engag 
ing said rack, a handle outside the outer 
tube for operating the pinion, a guide adja 
cent to the view orifice, a carrier movable in 

105 

outer tube having a yiew orifice at its ex 

10 

said guide, means connecting said carrier to. 
the inner tube, a negative lens combination 
mounted upon the carrier, a supplementary 
object glass between the telescopic objective 
and prism at the view orifice, a housing to 
one side of the outer tube to receive the stip 
plementary object, glass, a toothed segment 
connected to such object glass, a rack mov 

o 

able with the carrier aforesaid and a pinion 
rotatable about a stationary axis for trans 

120 
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mitting motion from the rack of the carrier 
to the toothed segment of the supplementary 
object glass. a 

i0. An instrument for sighting objects . 
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from protected positions, comprising an 
outer tube having a view orifice at its ex 
posed end and a viewing orifice at its other 
end a reflecting prism, opposite, each of said 
orifices, a telescopic objective between said 
prisms, a tube longitudinally movable with 
in such outer tube, a rack on the inner tube, 
a pinion mounted on the Outer tube engag 
ing said rack, a handle outside the outer tube for operating the pinion, a guide adja 
cent to the view orifice, a carrier movable in 
said guide, means connecting said carrier to 
the inner tube, a negative lens combination 
mounted upon the carrier, a supplementary object glass between the telescopic objective 
and prism at the view orifice, a housing to 

one side of the outer tube to receive the sup 
plementary object glass, a toothed segment 
connected to such object glass, a rack mov 
able with the carrier aforesaid, a pinion ro 
tatable about a stationary axis for trans 
mitting motion from the rack of the carrier 
to the toothed segment of the supplementary 
object, glass and a pancratic day eye piece 
disposed at the viewing orifice of the in strument. 
Signed at Dublin this 13 February 1909. 

HOWARD GRUBB. 
Witnesses: 

IRosUCY R. GRUBB, 
FREDI. E. LADD. 
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