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UNITED STATES

PAaTENT OFFICE.

LOTHIAN KERR SCOTT, OF FARNBOLOUGH, ENGLAND. .

SIGHT FOR

ORDNANGE;~

SPECIFICATION forming pa.rt of Letters Patent No. 658 287, dated September 18 1900,
| Appheetlen flod Deeemher 29, 1397. Serial Ne. 664,263 \No modeld

To all whom it Mmay cCOncerw:
Be it known that I, LoraIiAN KERR SCOTT,

" lieutenant-colonel,. late Royal Engineers, a

- lating to the Sighting of Ordnance, (for which

IO

(5.

- is socom bined with the gun that all that need

20

eul)Ject of the Queen of Great Britain, resid-
ing at Forest Lodge, Farnborough, in the
county of Hants, Enigland, have invented cer-
tain new and useful Improvements in and Re-

I have obtained a patent in Great Britain, No.

159, dated January 3, 1894,) of which the fol-

lowmg is a qpeuﬁcatlen reference being had
to-the accompanying drawings..

- My invention relates to 1mprovemenl;s in
sights for ordnance.

The object of my said. mventwn is.to con-
struct a sight which is of such a nature and

be done when laying the gun is to bring the

line of sight upon the object aimed at, no inat-

ter at thb range the object may be, which

. sight when turned with the gun effects auto-

. ing to the position of the. gun, is properly

25
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matically the adjustment required for range,
provided that an initial adjustment, accord-

made. The said sight-serves also 48 & range-

indicator. It is a very important feature of-

~the sight. that by its special construction it
'can be employed to correct, mechanically any

errors in laying which may arise by reason of

irregularities in the level of the racer of the
platform or by reason of alterations in the

vertical heightof the gun above the sea-level |

and to variations in the tide. My improved
sight is particularly useful for guns situated

at an elevation above the sea and for guns,

inland, on commanding positions above level
ground oraboveground which undulates more
or less uniformly over the field of fire. The
employment of such a sight would render

night firing at moving objects-illuminated by
.the eleetrie light not only easy but effective,
for 1n its use there is no time lost in range-
ﬁndmg and in-adjusting the sight for eleva-

tion by hand, for no such operation is needed,

and, moreover, it would-tend to resulb in the

qmckemnw of accurate fire from a group of

guns'and when necessary would supply each |
gun with the means of lte own mdependent:

- eelt defense.

DO

- In-oyder that my invention. may be clearly
‘under eteod I wﬂl now pmeeed to deecrlbe the

same, wn;h reference, by way of example,. to
the accompanying drawings, wherein—

Figure 1 is a side elevation, partly in sec-
tion, of one form of sighting apparatus con- 55
_strueted aceording to my invention and of as
much of 2 gun-mounting as is necessary for .
the purposes of explanation; and Fig. 2 isan
elevation of the same at right angles to Fig.,
1. Fig. 2® is a section through the telescope, 6o
‘taken on the line 1 1, Fig. 1. Fig. 2*isase¢-
tion on line 2 2, Flg 1, omlbbmg the wheels
P’ Q', the segments P? Q* and the plate D2,
Fig. 3.is a side elevation of & modified con-

| struction of the sighting appemtus Fig. 4 63

| is a detail sectional view ehowmw more clearly
‘the.““range-curve” employed in this modifi-
cation. Fl“‘ 4* is a section taken on the line

3 3, Fig. 4. Fig. 4° is a detail side elevation
of the scale shown in Fig. 4. Fig. 5isatrans- 70
verse seetion on the lme 11o0f Fig. 4. FKig.6 -

| is a part-sectional view showing a modifica-.

tion of the elﬂ‘hl}ing apparatus. Fig. 7isade-
‘tail sectional view showing the bl'a,veler made
adjustable and hereinafter explained. Fig. 75
8 is a side elevation of a modified constr ac-
tion of the automatic 51ght elevating gear
shown in Fig. 3. 3

Like letters of reference indicate snmla,r
parts throughout the drawings. 8o

Referrmg more particularly to Flwe. 1 and —
‘2, A is part of the carriage. -

B is one trunnion of the gun, 1'estmg in a
beari mg on the carriage.

C is tue cap of the bearing. 8

D is a fraine secured to the trunnion.

- D' D’ are brackets whlch extend from the
frame D.

E is a tube gmdua,ted externally, closed at

. the end by suitable caps and held in jaws 9o

formed in the brackets D’ in a position par-
allel to the axis of the gun. The said tube
can be turned in the bmekebe about 1ne own

| dKlS

and F isa worm journaled in one of the brac’.-
ots I)y and geared with the worm-wheel ¥,

F'-is a milled head whereby the worm B
ean be rotated to turn the tube E in thy J&WS |
ef the brackets, 100

(3 is a hollow Shdmg rack provided with

| teeth G, which pass through a slot E? in the

R’ is .a.‘wm ‘- wheel ﬁted upon hhe tube K. 95

&
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tube H.
* and is movable endwise in the tube and
provided with prejections G® which extend

through a slot E° side by ‘:Ide and have a;

roller G‘i hereinafter termed a * traveler,”

jour 11&16(1 between them fora purpase hereln~.
- after specified.

“be dispensed with and a projection from tho

The roller may, if desired,

hollow rack employed instead.

H is a rod fixed eencmlly in ‘bhe hollow,;

rack G,

Iisa 5p1 m o placed between the plug at the

front ena of the rack and the rear end of the

tube I tortake up backlash in the gearing

‘hereinatter specified and to keep the Lube E
pressed to the rear.
clearance is left-between the rear face of the
forward bracket D' and the adjacent collar
on the tube to permit the tube fto have a

slight endwise movementin the bracket dur-
ing recoil, so that the-spring may lessen the
effect of the shock. apon the sighting ap--
| pdrrti s,

_ The spring I encircles the rod H,
which servesto prevent it from buekling ex-
cessively. Moreover, a spring I’ is pl.swed

around the réar end of the tube between the

rear cap thereof and the rear bracket to as-

- sist in 1iemmhzmg the shock of reeoil.

20
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| OR DY
from the tube E and are conuected by a cross-

Pl%b I2° for a purpose hereinafter speclﬁed | -'
slotted arc L.

J I8 & tele&,(’{)pe havingan internal pointer

and an internal adjustable -scale for lateral
Itis hinged

d(*ﬂt}GBIOI'l as is well understood
at J to Lhn tube B and is fitted with a Cross-

level J*and a longitudinal adjustable level J3,
which can be operated in a vertical plane by

theinteraction of the spring J4 and dd]ustmg-_

- 8crew J°.

K is & (*an'l-plat.e-,-heremafter'1'-eferred to as
a ‘‘range-cuarve.” Itis firmly held in lugs.J@

on the telebeape J by the screws JY so that

1t can- be replaced by other range-curves of
~different curvature, as may.be desired.

45

55

b0

A pin J7 projects from each side of the ob

ject-glass end of the telescope and is guided
in the slots of the cheeks E The telescope
can be adjusied non-automatically between
the cheeks E* about its hinge J', if desired,

by means of the &dJusmnw-bcww J10, the ob-

- jeet-glass end of the telescope bemg thus

lamed orlowered and the anglethrough which
it-passes being read by mneans of a smle JH
on one of the cheeks BE* and a vernier J® on

the telescope. The serew JU is removed

when the sighs is used automatically, or in |

the apparatus shown in Fig. 4 the guide E?

may be graduated and g vernier on the frame
i3 raised or lowered on thescale thus formed |

by. meaus of a screw socket or nut s and a
serew 59 fixed to the frame %3 and eugaging

with said socket or nut to effect the same pur-
pose. - In this manner the telescope can be

used s an ordinary sighting-telescope, as is

‘well understood by artillerists.
J°is.a spring attached to the Lelweope and

©arrauged to bﬂ&r upon the cross-picce K° to |

It is (*lcsc-:ed at one end’ by the plug |

A slight amount of
said, to the upper side of ‘the telescope. .

are slotted cheeks which extend down*:

'rla,ﬂ*e

"are otherwise fu'mlv' secured together. |
the spindle Q are ]uurnaled the wheel Q a,nd.

658‘,287 -

press the teleqcope upwmd to keep the edge
of the range-curve I between the pm]ectmns
G2 and'in close contact with the traveler G,
or such contact can-be insured by “over

balaneing” the telescope when using the con-
‘struction.shown in Figs. 8'and 4.

Phe angle
contained between the axis of the .telescops.
J and that of the tube E eorre%ponds with

what is technically called in gunnery *‘the

sight angle of elevation”—that is to say, the
angle ma,de by the line of sight with the aXis -
of the gun—-and its amount is governed by

the movement of the roller d;IOICl“‘ the range-

~eurve, which curve 1is- (,dlculated for the
| helght of the horizontal axis of the gan above

sea-level and is preferably fixed, as afore-

mller or traveler G* is inoved leHﬂ' the tube

'E when the elevating-gear of the gun is op-
.emted by gear heremafte: descr 1bed which
is operated by the movement of the gun-trun--

nion relatively tothe. gun-carriage and which

‘isadapted to multiply that movement in order
| to render the a,d,]uetment and -indications of

75
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the'device less mlnute thm W(}uld ot.helmse '

,‘be« the case.

The arra,nn'emenb o“f the 0‘6&1‘11]“‘ whereby

| 'the sights are laid &11'(0111.:1131(3.1,1137 in the lmove-.
ment ‘of the gun will now be described.

Lisa slotted are fixed to the gun- mountmg
M is a segmental ldck ad,]nsmhle in [he

‘N'is a: bloek whl(,h is 1101*md11y kept by

,imefms of a qprmﬂ* "N, in contact with a cam
O, pivoted in the arc and adapted to bear on

| the block N’ to depleSb the latter and cause
_the spring N to bear with '-‘suﬁlt:lent pressure .
on the rack M to clamp. it. In any position to"

which adjusted in the are. Any suitable

| elamping device may be used'in lieu of the -

cam . The level-m m of the cam is elastic,
80 as to spring into place behind a st.ud I at
one extreme of its movement. -

Where the gun-platform ls permdnently'

95

ICC

‘o5

TG

level, the rack M need not be made adjust-
able, ‘but can be perm.—mem Ly ﬁxed Lo the car- .

P and Q are non-rotatable bplndles sup-

‘ported in the upper pa,lt of the frame D.and
in the front plate D3, fonmnﬂ part thereof.

 1 15

Upon the spindle P are ]oumdled the wheel

~Upon

the segment Q?, which also are fixed together.

P’ and segment P?, which are in one plute or .
‘120

The wheel P’ gedrh into the rack M, tshe seg- '

‘ment P? gears into the wheel Q/, aud the seg-

ment Q? gears into the rack G.
R 18 a nut serewed onto the c-.pmale Q and

provided with a-handle R’, whereby it can be .

operated to move the Spiudle endwise to jam

the wheel Q" and segment Q* against the in- -~

ner face of the plate D® to prevent them from
rolatmg when it is dequed vo loek the train

-of gearing.
On moving the gun by means of the clevit:
ing-serew the movement of the train of gear-

130
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ing P’ | Q Q?® with the trunnion will ecause | Vatlng ogear.
_the wheel P’ to be rotated by reason of its

‘movement over the stationary rack M, where-

on movement will be communicated from the -

wheel P’, through the multiplying-gear P2 Q'
Q*, to the %lldmu* rack ', which will move the

traveler G*along the range-curve K to permit

the telescope J to be adjusted by the spring

| J% at-snch angles to the tube E that the line

10

15

of sight at any instant is directed upon the-
point at which the fire of the gun in its cor-
responding position happens to be directed.
In other words, the traveler and the range-

curve coact to detel mine the sight-angle for
each range, so that when the telebcope is di-

rected upon a target in the manner hereinbe-

20

- traveling with regard to the graduated tube

‘vet.

fore specified the requisite elevation will be
gwen to the gun to enable it to hit that tar-
A convenient indieation of the range is
aﬁm ded at any moment by the position of the

E and the gr ddll&t&d range-curve. Thus un-

~ der the condltmns specified the apparabus is

25

a range-finder, as well as a sight.
With apparatus constructed and arranged
in the manner hereinbefore specified irregu-

- larities in the level of the racers of the pla,t*

- which will now be explained. Transverse in-

30

35

form-can be readily corrected in a wmanner

equalities are corrected by means of the e¢ross-
level J*on the telescope, which is leveled by

rotating the tube E, and thereby insuring
Longitadinal in-

the verticality of the swht

equalities are cor reeted as follows: The gun
1& first tmversed to a position where the

‘racers” have been ascertained o be level-
This is re--

transversely and longitudinally.

eorded by a,tuachmg a level permanently to

40

gan.

g3
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the gun-carriage in such a manner that its
bubble will be central so long as the racers

"~ remain level at that place. The range-curve

is ealculated or is shaped by actual practice
‘In accordance with the datum height of the
Consequently the axis of Lhe gun will

have when the carriage is properly d(l] nsted

the correct eleva,tmn to hit any one of the’

targets on which the telescope can be laid
by the elevating-screw of the gun for ail po-
sitions of the traveler G* on the range-curve
K. Next, both the cross-level J? and the
longltudmal level J® are to be leveled, the
former by turning the bar E and the 1a,l;tel
by its own levenng screw J° . Then the
train of gearing P’ 'P? Q" Q? must be locked
to the plate D? by turning the handle R’ and
the beﬂ'llielltd.l toothed mck M must be un-

-clamped by suitably operating the lever-arm

of the cam O, whereupon the gun shouid

be pointed in - the direction and in advance
o ‘of the target,assuming the latter to be mov-
- +ing across the line of fire.
t.hus pointed, . level both the levels if they |
~“have -been put out of level by the yneven- .

ult

When the gun is

ness of the racers. The cross-level must be
leveled by turning the tabe E, as before, but

the logitudinal leVﬁl must be. leveled by |

elevation lost or gained by the axis of the gun
in its transit along the racers, as shown by
the disturbance of the bubble of the longi-
tudinal level, will have been compensated for.

After these adjustinents to cause the sight
to act automatically reclamp the seginental

toothed racl of the gun and unclamp the
train P' P* Q' Q=. Then the cross-wires of the
telescope are brought onto the target by the

| elevating-gear of the gun, whereby. the proper .
elevation will have been given to the axis of

the gun to enable it to hit the mark in spite

of any previous loss or gain of quadrantal

elevation which may have resuited from ir-
reguldrltles of the racers, as aforesaid.
If the gun is employed against a floating

-target, the telescope should be laid on the wa-

ter-line of the target by the elevating-gear of

the gun, or-if the tide be below the datam-

level to which the range-curve is calculated

 the line of sight should be laid on a point

above the water-line. Now level the cross-
level J*® by turning the tube E and level the
longitudinal level by its ownscrew, Thelev-

_elmg of the longitudinal level at this stage
supplies the datum level or level of refer--

ence for checking and correcting, if neces-

- sary, the gunadrant angle of the gun for the

succeeding shot, for the same or any other po-

"By this means any quadrantal

75
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90

95

sition. of Lhe gun-carriage on theé racers, and

it obviates the necessity for let.mversmg to
the original ‘datum position on the racers on
each occasion. I cancompensate for the rise
aud fall of tide in one of three ways—that is
to say, by mechanically increasing the sight

angle of elevation given automatically to the

telescope by the movement of the rolleralong

| the range-curve, raising or lowering for this,

00

I0§ '

purpose the cross-wires of the telescope up

or down a vertical scale therein, or by sup-

plying different range-curves made inter-
g™ »

changeable upon the belescope, for Instance,

1n a series on a rotatable collar, or by using
‘only one range-curve, which th been ealcu-.-'
lated for hwh water level, and by directing
the. Lelebu)pe above instead of on the water-
line of the target for a lower tide.to such an

extent as is muurht b} the experience of prac-
tice. | |

My improved blﬂ'hb can. either be ased to
act automatically, as described above, or.-by
turning the elevating-screw of the gun -and

so moving the roller to zero on_the range-

curve, t,hen clamping the train. of gedring
in the position it then assumes and anclamp-
ing the segmental toothed rack from the car-
riage it can be used in' conjanction with a

110
115
[20

125

wmduated are or spiral, like the ordinary and

well kuown ¢“Seott telescopic sight,” and can
be given by hand the requisite s
nometer clevation for ranges commumca.ted

froin a range-finder to.the gun.

Tuastead of the stationary mck and the gear
‘hereinbefore referred to-I: may employ a pen-
‘dulum “of - other suitable appliance : prefer-.

sight . or eli--

36"

9levatmg or depresmng the aun by l;ha ele- 4 ably carned by the: t.ube E and becommgop-

wa
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erative to move the traveler at a suitable
“rafe along the range-curve as the gun is ele-
vated or depressed. -

- T will now refer to

In this case the telescope J is arranged

ward end to the frame e, which is equivalent

" to the hollow tube E referred to in Figs. 1

10

- geribed. - The slotted are L instead of being

20

and 2, and contains the sliding rack G. The

range-curve is situated below the telescope
J and’is constructed in a -different manner to

the range-curve K, as will be hereinafter de-

arranged above the trunuion is situated be-

‘low it, and instead of being attached to the
‘mounting is attached to a collar ; embracing
the trunnion B, such collar being provided
with an arm 7', the end of which projects be- |
tween two elevating-screws 8 §' for the pur-

pose hereinafter stated. The telescope J is
provided with a vertiéal scale J¥, up and

- down which the pointers or cross-wires can

‘be moved by turning the milled head J Hfor |
the purpose of compensating for the rise or
fall of tide, as previously referred to. Dbe-
fore proceeding to describe in detail this

-~ modified construction of sighting apparatus

j'f.3o

I would here state that there are certain gen-

eral principles required to be observed for

‘the correct automatie sighting of guns, with-
out the fulfilment of which the system of

- sighting with my improved apparatus (where

35
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- the projectiles fired from the guus have to
strike their targets, such as ships,.as entire
~ ghells)is absolately useless, although it might |
prove of value for field-guns, the projectiles

of which have to strike their targets at short

- ‘ranges ‘and burst before striking such tar- |
oets. These principles have. already been |
~contemplated in the foregoing description,.
although they have not been specially men- }
‘tioned, and may be stated as follows: First,
tlie platform on which the gun rests must

be absolutely level; second, the height of

" the axis of the trunnion of the gun above

the horizontal plane must be constant, and,

‘third, the explosive employed with the gun

“must be of uniform and constant strength.

~ guns as a rule are not absolutely level, and if |

‘As a matterof fact the platforms for heavy

made so at the time of their construction they

rapidly get out of level from continued firing,

and where the guns arve for coast defense the

-39

rise and fallof tide will prevent the height of.
~ theaxis of the gun above the horizontal plane

~ remaining constant, and the explosives em-

) 'pflqg_{-e.d_usﬁallydeteriorate by keeping. There-
. fore an automatic sight to be of any value for:
6o

- must embody in itself mechanical principles-
" which ean eliminate automatically as far as

sighting a gun which has not a level platform

- possible theerrors in shooting caused by the
" inaccuracy in laying due to want of level in

the platform, and such automatic sight must

‘also have the mechanical power of connect-

ring,mltomatica{lly the variation in the shoot-

[ Figs. 3 to ‘5, wherein T
hiave shown the apparatus somewhat modi-
fied. . o~ .
above the rack G and is pivoted at its for-

ing, due to variations in the height of the
axis of the gun’s trunnions above the level of
the sea, owing to the rise and fall of the tide,

70

and also have mechanical means for correct-

ing the varying strength of the explosive..

"o make an automatic sight (with orwith: ~

out telescope) for a gun on a perfectly-level
‘platford is a far easier matter than to make
one for » gun on an unlevel T |
fact of the gun-platforin’ being absolutely.
level would remove a considerable complica-.
‘tion in the construction of an automatic sight;
‘but there still remains the difficulty of pro-
viding the mechanical means for correcting
the sighting for rise and fall of the tide and
other errors which must be common to all-
“such sights when used for firing to sea fromn
land positions. .~ SRR R

preferred to provide mechanical means for-

In my present -con'Stmnlcti__on of sight I have

“than to make 75
platform. - The

80

correcting all errors in shooting due to un-
level platforms and to varying heights of the

_axis of the trunnions above the sea-level, ow-.
ing to rise and fall of the tide, which gives
the sight a complicated appearance; bat if

90 

the causes of error in the shooting do not ex-
ist it stands to reason that the mechanical

‘complications for their removal will be also
correspondingly reduced  and that the re- .
quired sight will agsume a more simple form.

95

In order to explain the value and the working

of my invention, I will enumerate the errors
in shooting caused by irregularity in the
| level of the platform and by a varying height
of the axis of the trunnions above the seain
thé case of coast-batteries and how to remedy-

| them, special reference being had to Figs. 3 .

- S 1 <

 Brrors due to irregularities in the level of :
the platform.—The platform may be trans-
rsely or longitudinally inelined, or both.

to 5 of the drawings.

versel

Where the platform is inclined to the right,-

the sights will bé inclined to the right, and

the gun when laid by the sight will carry to
‘the right and short of the target. ‘There 'i8

therefore an error in ‘the direction and in
therange. Toremedy these defects, the sight
‘mist be made eapable of angular movement
{-about an axis parallel to the axisof the gun,

so as to assume a truly-vertical position.

This is accomplished in Fig. 3 by construct-
ing the tube e, to which the telescope 1s.piv-
oted at J', with end trunniouns ¢, working in
‘bearings d', one of said trunnions being fur-
‘nished with a toothed arc €*; with which a
| worm ¢ engages, the said worm having a
milled head e for enabling it to be operated. -
By turning the said milled head the sight
can be brought into the desired vertical po-
sition, which will be indicated by the eross-

level J%..
~ When the |
nally—. e., dips to the front or rear-—~the gun

‘when traversed will assume different quad--
rantal elevations automatically and quite in-

dependently of the elevating-scxew of the

platform is inclined longitudi-

100

TI0

15

120

135

30

| gun, which at the same time works the sight-



ing apparatus. Thisautomatie alteration in
elevation or depression of the gun «(dueto the
irregularity of the platforin must be cor-

-rected before the automatic laying of the gun
by means of the range-curve can be begun.

This is effected by providing the supplemen-
tary elevating-screw 8’ beneath the ordinary

- elevating-serew S of the gun, which enables

10

L3

<0

-8, which when turned raises or lowers the .
~arm " and the gun together, thereby correct-
ing any 4 alterations in the quadrantal ele-

the automaticsighting apparatas a nd the gun
to beelevated or depressed together withoutin
any way altering the angle between the sight-
ing apparatus and the axis of the gun, or, in
otherwords,withoutsetting in motion the frav-
eler G',on which the range-curve rests. Thisis
arrived at by fixing the segmental rack M to
the collar [, which is arranged around the
trunnion B-of the gun, fitting it well, bus
lousely. This collar has an arm 7', which ex-
tends as far as the ordinary elevating-serew
S ofrthe gun and below it.. This arm 7', with

the elevating-screw, rests upon and is sup-
ported by the supplementary elevating-serew -

~ vation of the gun due to dip in the platform
- without disturbing the automatic sighting

3o

apparatus.  This arrangement of the seg-
mental rack M and thé collar I, with its arm
[" located below the ordinary elevating-gear,
Is very advantageous, because in the. event

of the trunnions jumping on shock of dis- |

- charge the rack M and the gear-wheels con-
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Screwed spindles §' s?, which are

neeted therewith jump together, and conse-

quently are not likely to get out of gear with

each other.  The said elevating devices § S
are ‘each composed of a nut s, receiving
opposttely.

threaded, the screw s’ of the upper elevating

device being hinged at «* to the gun and the
screw s®thereof being hinged to the arm I’ at
s'. - The screw s’ of the lower elevating de-

vice is also hinged to the arm at s!, and the
screw s° thereof is hinged to the carriage at s°.

The aforesaid so-called “‘automatic” adter-
place in the:

ations which should not take

~ quadrantal elevation of the gun by travers-

ing a pivoted gun across an unlevel platform

' ~are automatically indicated either by a tell-

5O

35

60

‘tion with their bubbles in the center

tale level 7% attached to the sight itself, or by
a cross-level 2 and longitudinal level P set at
right angles to each otherin a hinged frame,
suitable means being provided for adj usting

the said levels. The levels are attached to
the arm{ of the collar to which the rack M

is fixed, the longitudinal level being parallel
to the axis of the gun. When the maximum
depression has been given to the gun, from |
which the rest of the range-curve for that |
position has to be calculated, as it were, from

zero, these telltale levels are fixed ‘in posi-

tubes, the one for the sight itself being pref-

erably located on a curve-plate %, pivoted at
J" to the same center as that of the range-
~curve, and the other being preferably adjust-

ably attached to the movable arm 7. as al--

of the-

tale level is actaated by a voller j*, working
on the same spindle as that of vhe traveler
G* and parallel to it. Such curve should be

of a form that the bubble will remain in the
| center of the level during the movement of

the gun from its maxinum depression to its
highest angle of elevation, and the level must

‘be parallel to the axis of the eun.

If the bubbles of the longitaudinal levels do

| not remain in their center during the traverse

of the gun, it shows that the gun has been
elevated or depressed Ly an irregularity in
the level of the platform, and therefore this

longitudinal level must be brought back to
its original level by the supplementary ele-

vating-screw of the gun before laying the
gun onto the target by the upper elevating-
screw., ' o

- Lirrors due to varying height of gun abore

the sea owing to the rise and fall of tide. A
different range-curvae is necessary for every
alteration in height of the gun above the sex.

For instance, the curve constructed for a U

two hundred feet above the sea at high tide
will not be accurate for two hundred and ten
feet above the sea at mean tide, because wheun
the gun receives elevation by the elevating-
screw the telescope isautomatically directed

| by the traveler on the point which should be

struck by the shot at any given elevation of
the gun. _
telescope at high tide and the range-carve of
the telescope iy made for high tide, it will be

struck by the shot; but if the target be seen

at mean tide ten feet lower with the same

elevation given to the gun the rarget’ witl

not be struck, because the target in order to

be seen by the telescope munst be farther off.

The true way to corréct thiserror with aceu-
racy and automatically isto change oralterthe
curve to suit the rise and fall of tide. To ad-
migof this, I make the range eurveadjustable
tosuit any height above the horizontal plane.
For this purpose I construct the range-curve

| of a series of movable parallel blocks or teeth

! -I'Fadﬁ’ sfé.fpd._ The cn'rve-plate J? of the tell-
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When the targer is seén by the
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k, each furnished with a serew-stem %’ at one

end to enable them to be adjusted by screw-
nuts k% working in the frame %% above the

I3

curve. By these means I can set the said

teethintoany desired position toforma curve.
at their free ends suitable to the altering

height above the horizontal plane at any time

of tide. The free ends of these teeth are
‘bridged over by a flatspring k4 or other suit-

able. means, .such spring being sufficiently

‘the teeth from the weight of the telescope

and curve above—that is to say, it is suffi-
ciently strong to act as a counterpoise and

reduce, as required, the pressure on the trav-

120

thick to preveut any indentation between -

125

eler underneath, soas toenable the spring I, -

‘which aets on the traveler G, to have suffi-

130

cient power to keep the teeth of the rack (on

1ts return journey) against the teeth of the
-pinion Q* of the multiplying-gear, and thus
i keep the two in continual contaet and avoid



. lossof § ime. The aforecaid teeth are adjusted

10
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niuts k% by a 'suitable tool.
employ any other suitable means tor ad]usf-
ing the said teeth. - :

1:

iy revolving the
I My,

in the example illustratea

- Instead of constructing th(, curve ot a series
of teeth alterable at will, as above’ stated,

several interchangeable 1ed,dv made curves
of different curvature could be elllp]{}) ed for-

attachment to the curve-frame.

When the platform is transversely mdmed_
and the sight correspondingly inclined, the

traveler, actuated by the elevating - screw,

will arrive at the range on the curve of the
teleseope before the gun hasactually received
“the eievation to hit it;
turned intoa vertical pO‘:l[lOH to correct there
~will still remain a slight error in range, which
can be rectified by correcting the angle be-

tween the axis of the telesmpe and that of
the gun by turning the milled head J of the

.telewo pe, and thus a,ltermg the position of the

pointers on the vertical scale in the Lelescope

© (See Fig. 4%.)
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the traveler G2

thegun it is the greatest.

Omwr to having to .;Ldftpt. tlus dutfnn.«ttlc_'
system of Hl”hfmﬂ" to different gun-mount-

ings and for ur‘her reasons it might be neces-

sary to modify the general mechanical ar-

rangeiment of 18 dlﬂ?erent parts and at the

‘{aine time to mamtdln in their entirety or

otherwise, according to the platform, the theo-
retical principles considered ne(,em..-u'v for
the correct working of an automatic swht, for
coast- batteries and for quick - firing ‘guns.

Such being the case, I will deseribe the modi-
fications that mmight become necewaty or be

of advantage to :LdOph
Itmight be necessary

curve. The po:,blhlelen oth nflhelange -curve

Is regulated by the maximuin movement of

the vertical movement of the dxis of the gun
in elevation is the least and at the breech,of
1t is evident, there-
fore, that if I apply to the multiplying-gear
in 1ts present position a movement corre-
sponding to a ten-degree arc at the breech

- instead of a ten-degree are close to the axis

50

-of the trunnion of the gun I shall get a cor-

respondingly-incereased movementof the trav-

eler, and consequently a very much longer

curve would become available and would of

. course give much larger graduations for each

55

hundred yards range all along the curve.
st modafication. Dispensing with {he
range-curve and traveler and using a.cam to

rase the stghi-bar or telescope instead. —If the

sight is attached to the trunnion of:-the gun,

~as showninthe drawings, the curve and. tm_v-

60

eler can be dispensed with, if a cam with ad-

iustable teeth forming Lhe suitable range-

carve be attached to the axle Q of the tmm

of wheels and brought into contact with the
under part.of the sight-bar or telescope to

however,

but, if the sight be

end of the gun,

-to havea lon gerran u'e—-

f | the serew-sleeve
At the trunnion of the gun

658,287

| A arrangement of this Kind isshown in Fig.

8,in which thesightisatiached tothe trannicn

-_of the gun and operated in a sitnilar manr:er

to the ;u'mntreulem, shown in Fig. 8. @i this
figure, hm%vm, the segment, range-curve,
and tra veler are replaced bythe(*.ﬂ.m Q2 which

constitutes the range-curve and upon which
The telescopeis

75

the telescope- hraeket rests.
hinged at J', as previously described, and
when the auntomatic sight-elevating screw is

pivot: Q, as the gun is elevated or depressed,

-and- so give t.he nwehsar.} {td]usmlenb fur-

mmre

Second modzﬁcaz‘wn. Ifthe plaifwm 28 per- _'
fectly level, there is no need of a leveling-screw
for the s:ght norof a supplementary eZ@fzﬁaz‘zfng— .

screw,range-curvetraveler,multiplying-gear,

1 and for short ranyes a telescopw wll not be re-
quired.—In this modification a tangent-sight
or back-sight is only necessary to be raised
L and lnweled so that the line of sight will point
~on the t.;u'u-eh as soon as the gun hm got the
‘elevation reqmred to hit it. |

Refeumﬂ'to Fig. 6 Lhedd]ustmemt’or range .
18 given by the direct action of an automatic

'mghtmw vear-wheel upon the ordinary tan:-.
gent-sight of the gun through the interme-
‘diary of an inclined plane or screw consti-

tuting’ the range-curve. A* is the breech
The elevating-screw is di-

70

f- Opel““e‘j the cam is eaused to move aboutthe

80

g'o
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vided into two parts—viz., a lower part s,

| forming the erdinary elevating-screw and op-
erated by the ordinary elevating gear-wheel
s%, and an upper part %, by means of which

the gun can be elevated or depressed and at

the same time the necessary adjustment of
This screw s°

the sight for range be given.
is pivoted to the gun at ¢*and is operated by
and hand-wheel s..- The up-
per end of the screw s is provided with an

annular groove §°, and a smooth part at the
lower end of the sleeve s fits over the upper .
110
‘be capable of rotating thereon, by means of
screws s which pass t,hmuwh the said-sleeve

end of the screw s" and is retained, so as to

and pro,]ecb into the groove s°. K is an in-

100

1'05

clined plane or screw “fixed to the upper sur-

face of the hand-wheel. carried by the sleeve
s and GOIleltllllllfr the range-curve.

e'is a
tangent-sight of 01d1nm'y wnstructmn car-

115

ried in a sleeve fixed to the gun and capable

the range-curve I& by gravity. s’ isaspring

situated between the screws s’ and s* totake
R*isa graduated -
clinometer-level of ordinary comtructlon |

up any possible backlash.

suitably attached to the gun. - Upon turning

the elevating screw-wheel s° the gun will be_.
elevated or depl essed without giving any ad-

justment to the tangent-sight for range; but
upon turning the elev Ltll]“‘ oear- wheel car-

raise it, as the former revolves exactly as it is t ried by the sleeve s the guu will be elevated
rcwsed by the traveler actmg on the curve. | or depreseed and at the same time the neces-

of moving vertically through said sleove, and
€™ is a roller pivoted to the end of said tan-
gent-sight and normally kept in LOHD&GB with

120

125

1.30
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sary de ustment for mnn'e given (thrmwh the |- longitndinal axis’ substantiall y as descnbed

mediuin of Lhe range-curve K) to the tangent-
sight.

Tn order to pmv'lde means for altering at_

will the anigle between the axis of ‘gun ‘and
the axis of teleseope independently of those
provided by the elevating-serew of the gun,
the traveler may have a sliding - movement
siven to it in the direction of the curve to
the richt and left of the zero, as shown in
Fig. 7, - where G is the traveler, promded with

| -doveta,ll edges working in corresponding

1.5

20

25

grooves for med in the hmeket. or bar G. The

bdld traveler is furnished with: mea,u.s, such
as the arm g-and the pinch-screw g', where-

by it can be readily ad;n%ed in the requwed j

position and locked.

Instead of construeting the ura,veler so that

it will be capable of independent adjustment,

as to be capa,ble of longitudinal adjustinent

‘in the cam-frame.

What I claim is—

- 1. A sighting apparatus. for ordnance com:
prising & tube attached to the gun parallel

to the longitudinal axis thereof, a telescope

“and ““ range-curve ” hinged to one end of said

30
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tube, he..-;man pm]ectmg from the opposite
end of said tuhe pins projecting from the

¢Gbject-glass end of the telescope and sliding |
in said bearings, a traveler carried by said
tube and btla,mw on the ‘‘range-curve,’ .ak

spring for maintaining said ¢ range-curve’

in contact with said tr avelel and means for
operating said traveler when the gun is ele-
vated or depressed so as to automat.lca.ll)

effect the proper adjustment of the angle be-
tween the telescope and tube in accordance

with the range at which the target is situated,
Htletdﬂtchlly as described and ' for the pul -

| lJUS@ bpeﬁlﬁ Ld

2. In sighting apparatus for ordnance the

 combination with a tube carried in bearings
.. upon the gun and parallel to the longitudinal

4%
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axis thereof, of a telescope hinged to. said

‘tube, a level hinged to said telescope and ad-
3uatdble in a plane parallel to the longitudi-.
nal axis thereof, an :Ld,]ucmble Heﬂ’mentdl_

rack carried by bhe gun-mounting a,ud gear-

ing between said ldbk and .‘adld telebcope'

whmeby the position of the latter is varied

with the adjustment of the gan in elevation,

substantially as described and for the pur-

pose specified.

3. In sighting dppcuatuq for ordnance the
wmbmauon with & tube parallel to the longi-

tadinal axis.of the gun and rotatable about
itslongitudinal axis in bearings upon the gun,
~of a telescope hinged to said tube, a level

hinged to said telescope and adjustable in a
planie parallel tothe longitudinal axis thereof,

an adjustable begmenml rack carried by the-

gin-iounting, gearing between said rack and
suid telebwpe whereby the position of the
latter is varied with the adjustment of 'the
gun in elevation, 8 cross-level, and mechan- |

as above stated, I may arrange the curve so |

and for the purpose specified.
4. In asighting apparatus for ordnance the

‘eombination with a tube attached to the oun

parallel to the Iontrltudma,l axis thereof, of a
telescope and ‘‘ range-curve” hinged to said

tube, a toothed rack movable in qa:d tube, a

traveler carried by said rack, an adjustable
toothed rack carried by the gun-mounting,
mechanism gearing the rack in the said tube

‘with the rack on the gun-mounting, means

for clamping said mechanisin, and means for
taking up ‘‘ backlash” in the gearing, sub-
stantially as deseribed and for the purpose
speclﬁed |
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5. Ina swhtlng apparatus for ordnance the

combination with a tube attached to the gun
parallel to the longitudinal axis thereof, of a

telescope and ‘“range-curve” hinged to said

tube, a toothed rack movable in said tube, a
traveler carried by said rack, an adjustable

toothed rack carried by the gun-mounting,

mechanism gearing the rack in the said tube

with the rack on the gun-mounting, means

for elamping said me(,hams:n means for tak--

ing up “ backlash” in the gearing, and means
for minimizing the effect of recoil on the ap-
paratus when the gun is fired, substantially
as described and for the purpose specified.

6. Inasighting apparatus forordnance the

Q0

95

‘combination with a tube carried in bearings

upon the gun and parallel to the longitud mal' .

axis bhereof of’a telescopeand ‘‘ range-curve”

hinged to %md tube, a toothed rack movable
in said tube, a traveler attached to said rack
for operating said range-curve and telescope,
an adjustable toothed rack: carried by the
gun-mounting, mechanism gearing the rack
carried by the tnbe with the rack carried by

the gun-mounting, and a spring one end of

[CO

105

which bears against the rack carried by the

tube and the uthel end of which bears against
one of the closed ends of the said tube so as
to take up ‘‘backlash” in the said gearing,

110

substantlalls AS debcubed for lhe pl.'rrpose

specified.

7. In asighting appar d,'f as forordnance the

combmatlon with a tabe carried in bearings
upon the gun and parallel to the lOIlgltlldllldl
axis thereor of atelescopeand “ range-cur ve”

hinged to0 said tube, méchanismn gearing said
‘““range-curve’”’ and telescope- to the gun-

| mounting, and means applied to said tube for

lessening the shoek of recoil when the gun is
fired, subsmnbmlly as deseribed. -

8. Ina sighting apparatus for ordnance the'
combmatmn w1th a tube carried in bearings
upon the gun and parallel to the longlbudma.l
axisther eof Jf atelescope and ¢‘ range-curve”
hinged to sald tube, a toothed rack movable

in smd tube, a traveler attached to said rack
for operating said ‘‘range-curve’ ’ and tele-

scope, an adjustable toot,hed rack carried by
the gan-mounting, mechanism gearing the
rack carried by the tube with the rack car-
ried by the gun-mounting

, and a spring in--
isa-for moving the tube a,nﬂ‘ula,rly about its ; terposed bebweeu a collm at one extremity_

[1I5
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of said “tube. and its bédr'iﬁg- at that end to

b

~minimize the shock of recoil when the gun is.

| '-"Qp_e-vaftit)_n._.of'f'th‘e"_elevati_n_g" device the adju
‘ment for range is given and ‘the gun is ele-
. vated or depressed, and means whereby the |

“telescope may be '

fired, substantially as described.

9, In sighting apparatus

for 01'dnamj'e_ the

‘ecombination with a telescope and ‘“range-
_curve” hinged to the gun, of mechanism gear-
ing said telescope and ‘‘range: curve” to the |
_gun-carriage, so that by means of a single

]

nst--

used as an ordinary sight-

1ng-telescope withont ‘the adjustment for

20

‘means'whereby the gun and telescope can be
‘together elevated or depressed without alter-
ing the said angle, substantially as described
“and for the purpOseisp'eciﬁed.; L S

Tange being offected by bh_eﬁ_élevating-_-gear'_Of

the gun, substantially as described.

1

. 10.. In.sighting apparatus for ord n'a,n_c;e"- thé _.

combination with means whereby the angle
‘between the line of sightand the longitudinal

axis of the gun is antomatically alte red so as’
to give the necessary adjustment for range .

when the gun is. elevated or depressed, ol

“"11. In a-sighting apparatus for ordnance.

‘the combination with the tube attached to the
gun and parallel ‘to the longitudinal ax
o I.:.t:h-eI'BOf-j_ of a tBIGSGOPG and ¢ 1‘&1;1ge.-eurve“"f’i
30

axis

hinged to said tube, a traveler for operating |

" gaid “‘range-curve” and telescope, means for
 operating said traveler when the gun is ele-
“vated or depressed so as to automatically ef-

35

- fect the adjustment of the angle between the
telescope
‘range at which the. t:
“means whereby the telescope and tube ¢an be
moved together with said gun (when the lat-.

e and tube:in accordance with the
target is situated, and

o ter is elevated or depressed) withou? altering

the angle between them substantially as de-

~seribed-and for the purposeé gpecified. -
' 12. In a sighting. apparatus the combina-
" tion of a collar embracing one of the gun-

~ trunnionsand provided with a segmental rack.
45 M, of an. a by
. two independent elevating

M, of an’.arm carried by such collar and of

_gerews one of

~ which is connected to the said arm and the

. gun, and the other of which is connected 1o |

L 13. In ? s_igl’l-lij,llg.‘;afpp
with, the arm: of ‘the
of the gun-trunnions,

~ the said arm and a fixed point below i, for
50 .

the purpose specified. ..
aratus the combination
‘collar embracing one

other; of & frame for receiving said-levels.

| nected, of a ¢urved plate

| with the series of para |
resilient strip adapted to

| my hiand this 13th day

ted 1 anions, of two spirit-levels lo- |
o cated thﬁreﬂn&ndsﬁt ab I‘ight, !‘;’aﬂglesto each |

- 658,287

and_.gf-' means whereby said frame and its
levels can be adjusted either vertically or
“horizontally for the purpose specified.

' 14. In sighting apparatus the combination

with the pivot to which the telescope is con-

‘upon by the roller j* and of a longitudinally-
‘plate substantially as described and forthe
| purpose specified. . e '

" 15. In sighting apparabus 2 range - curve

‘Gomprising aseriesof parallelly-disposed mov-

"-\\L . .

adapted to be acted

60

arranged adjustable level carried Dby sueh

‘able blocks or teeth mounted in aframe and

“purpose specified. -

stems on each of the said movable bloeks or

| teeth, and of nuts carried by said ste ms and

| 17, In sighting_appamtus

adapted to be revolved substantially as de-
seribed. | R

3 _ | llelly-disposed movable
blocks or teeth of a res
cover,the free ends of the said blocks or teeth
‘and fixed at one of its ends substantially as

. - .

described and for.the purpose specified..

parallel to the longitudinal axis
telescope and

"capable of independent adjustment for-the
o SRET 1S
| .16, In sighting apparatus, 2 range Jeurve:i
comprising aseries of parallelly-disposed mov-:
able blocks or teeth mountéd in a frame form- -
l'ing part of ‘the telescope-support, of SCTOW- -

the combination

- 18. In sighting apparatus for ordnance the
combination with a tube attached to the gun.

3 thereof; a-
‘¢ range-curve’” hinged to said.

75

80. |

tube, a rack movable in said tube, a traveler N

| attached to said rack,

v i

vhtache ck, and means for shifting ¢
‘the position of the said traveler on the mov-

able rack, substantially as described and for

‘the purpose specified.

.19, In sighting appat?atusfol"ofdﬁa,nc_é-the |

combination with a tube attached to theé gun
parallel to the longitudinal axis thereof, a
‘telescope and range-curve” hinged to said
‘tube a rack having a dovetail groove therein
and movable in said tube, a traveler having
o dovetail capable of sliding in said groove
in the movable rack, and alug
geribed and for the purpose specified.. -
. In testimony

of December, 1897,
o - LOTHIAN KERE SCOTT
~ Emep C. HARRIS.

—

whereof I have hereunto sob

95

10Q

| | and clamping-
‘serew on. said traveler, substantially as de-

105
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