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1. General.-a. Pur pose.-This manual is publi shed primarily
for the information and guidance of ord nance maintenance perso nnel.

b. Sc1Ope.- T his manual supplements the Techni cal Manuals whi ch
are prepared for th e using arm. It contains genera l descriptive mat 
ter and det ail ed instructions for th e maintenance and repair of the
instrument s by ordnance personnel. F igures which accompany th e
manual sho w the pla cement and meth od of fastening of each of the
component parts of th e instruments.

c. R eferences.c-Tu» Appendix lists all S tandard Nomenclature
List s and other publicati ons pertaining to th ese instruments.

2. Description.-a. Genem l.- T he azimuth instruments :I\H910
and 11191OA1 ar e observing instruments used in base-end observ ing
and spotting. The instruments measure hor izontal angles from 0-3600

an d may be moved in elevation through app roximately 400 although
sca les are not provided for measurement in elevation. The princip al
parts are th e mount M1910 or M1910A1, the telescope M1910 or
M1910A1, th e tripod, typ e A, and accessories.' Th e two instruments
are similar, varying slightly in mechanica l construct ion and in elec
trical equipment.

b. T elescopes i1f1910 and l!f1910Al.- (1) The telescope 1\11910 is
sho wn in figures 1 to 4, inclusive ; the telescope 1\11910A1 in figu res
7 to 10, inclusive.
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(2) Telescope 111910 and telescope M1910A1 have identical optical
characteristi cs and are each supplied with two interchangeable eye
pieces. The opt ical cha racter istics with the eyepieces furnished ar e as
follows:

Power ._ l OX l 5X

F ie ld of vi ew________ _____ ___ _______ ______ ____ 3 ° 3°

Diameter of ex i t pupiL ____ ___ ____ _ ____ ___ ____ _ 0.3" 0.2"
E ffectiva fo ca l len gth of objective 2 -1 . 25 " 24.23"
Effective rocut le ng t b of eye p iece_____ 2. -II " 1. 3!)~ "

Appa r en t fie ld of vl ew 30° -15°

(3) The opt ical system includes an object ive (.-\.3837-1), two porro
prisms (A4343-! ), ret icle (B135il9), and two int erchangeable eyepiece s
(C56-l54 and C56455). E ach eyepiece is marked to ident ify its power
of magnification.

(4) The telescope body (D25991, figs. 3 and 4, for telescope ~1l9 1 0 ;

01' D2598,2 , figs. 9 and 10, for telescope M1910A1) posi tion s the objec
tive (.-\.38374) and contains the two porr o prisms (.::\.43134) . The
telescope body conta ins tru nnions ( .-\.43372 and B135431) by which
the telescope is secured and positioned on the mount. T he slow motion
depression arm (B13552S, figs. 1, 2, and 4; or B135445, figs. 7, 8, and
10) elevates or depresses the telescope. An open sight set in the top
of the body perm its rap id rough sigh t ing .

(5) The shutter (B 135-!-!6, figs. 2 and 4 or 8 and 10) p rotect s the
object ive when the instrument is not in use, piv ot ing on th e body when
opera ted by the lever (A43371) .

(6) T he focusing nut (.-\.43383, fig. 3 0 1' 9) perm its focusing of the
objective on the reticle, removing parallax bet ween objecti ve and reticle
at all pract ical object distances. A shoe (A43417A ) slidi ng in the
slott ed drawtube adapter (B13553-l or B135433) prevent s rotat ion of
the ret icle.

(7) Etched on the glass re ticle (B135il9, figs. 3 and 4 or 9 and 10)
is a horizont al splash scale and a cent rally located vert ical cross line.
T he sp lash scale, graduated at 0.02° in te rvals and numbered at 0.1°
intervals, extends from 1.6° to 4.4°. The vertical cross line at the
center is numbered 3°. Operation of the lend scre w (.-\.13380) moves
th e po in ter (A 43379) across the face of the ret icle. On the telescopes
M1910 and earl ier ~I1910_-\.1 the ret icle consists of cross wires, frame
(B135432), and a celluloid splash scale ( A 43403).

(8) The interchangeable eyepieces f ocus to accommodate the ob
server's eye. An earl ier type of eyepiece assemblies fo r telescope
M1910, which is no longer manufactured, will be supplied for replace
ment un til the present supply is exhausted. T he new eyep iece assem-

•

•

-'. .

-

blies (C 5645-±or C5645i5 ) cann ot be used with the old adapter (X107T)
but require th e new eyepiece adapt er (B1 35449). An amber ray filter
(A43393) moved by filter holder (A43396) provides protection against
excessive light.

(9) The mask (B16671, figs. 1, 2, and 3 or 7,8, and 9) is adjustable.
In the proper sett ing the for ehead is almost in contact with it when
the maximum field of view is visible through th e eyep iece. This con
dition is obtained when th e eye is about 0.6 inch from the eyelens.
Pressure of the observer's head against the mask should be avoided to
prevent possib le deflection of the instrument. The mas k found on
older instruments may have rubbe r padding. The present mask is
made of black nickel-plated aluminum.

c. M ounts M 1910 and 111J[)jOA1.- The mount suppor ts the telescope
and contains leveling, elevating, and azimuth mechanisms and rests
on the tr-ipod, ty pe A, or the pier mount.

(1) The mount for th e azimut h instrument ?l11910 is ShO\YIl in fig
ures 1, 5, and 6 ; fo r th e azimuth instrument ~11 9 1OA1 in figures 7,
11, an d 12.

(2) The yoke ( D25985 ~ fig. 5; or D25983. fig. 11) retains the tele 
scope trun nions wit h yoke caps (A43407) and clamping screws
(A38882, figs. 5 and 6 ; or A38282, figs. 11 and 12) . The yoke is
secured to the sp ind le of the azimut h worm wheel (C56460, fig. 5) or
azimuth gea r (C5M51, fig. 11) by a fillister head screw and a was he r
( 1\.43428) and dowel pi n.

(3) Tw o ad justable level vials, type V (A3 1 323 ~ figs. 1 and 6 or 7
and 12) , are secur ed to the flange of the yoke for leveling of th e
inst ru ment.

(4) The slow motion depression mechanism (figs. 1 and 6 or 7 and
12, sec. C-C) provides fine adjust ment of the telescope in elevation .
T humbscrews are used for the fine ad justment and locking. Rapid
mot ion of the telescope is obta ined by loosening the cla mping thumb
screw (_\43675, fig. 2 ; or A43398, fig. 8), secur ing the arm to the
trun nion.

(5) The azimut h crank (A43678, fig. 5; or .A49714, fig. 11) operates
the azi mut h "worm (B135531 or B13.5439 ) which turns th e housing
(D25992 or D25292) rela tive to the worm gear. F our leveling screws
(A43H9) are threaded in th e worm gear and bear aga inst the leveling
plate (B129179) .

(6) Coarse readin gs in azimut h are viewed thro ug h the window
(A43402, fig. 6; or A49711, fig. 12) on the azimut h scale against the
in dex (A43401), The azimuth scale is graduated at 1° intervals and
numbered at 10° intervals. Fine readings are indicated on the
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micrometer (A43681, fig. 5; or A43388, fig. 11) against the index
(A43432, fig. 5), or aga inst the index lin e engraved on th e lamp
bra cket (C70135, fig. 11). The micrometer is graduated at 0.010

int ervals and numbered at 0.10 intervals.
(7) The throw-out lever (A43404, fig. 5 or 11) meshes or unmeshes

the azimuth worm wit h th e azimut h worm wheel or gear to a110w
rapid t ra verse of the inst rument in azimuth.

(8) The azimuth slow motion arm (BI35436) permits rotation of
the housing with respect to the yok e. Thumbscr ews provid e fine
adjustment and locking.

(9) An azimut h worm wheel stop ( A43479, fig. 5) and a stop st ud
(.:\.43674 for 111910 instruments or A43433 for earl ier 111910..:\.1 in
struments) may be used to lim it t raversing of th e instrument when
required.

( 10) Th e leveling plate (B129179) suppor ts th e mount and is
threaded to receive the male t hread of th e t r ipod. The leveling plate
has a socket in which the levelin g ball (A38249) , thread ed to the "arm
gear, rotat es. The leveling screw shoes slide on the upper surface of
the leveling plate while th e instrument is leveled or oriented. The
rim of the leveling pla te is coarsely ser ra ted, forming a hand gri p to
be used when screwing the plate to the tripod or pier mount.

(11) Three lam ps, "ired in p ara llel, p rov ide illumination for th e
telescope reticle, th e azimu th scale, and th e azimuth micrometer.
A shu tter permi ts regula t ion of the reticle illumination. Azimuth
instrument ~I1910 is provid ed with snap switch (BI6S05, fig. 5).
Azimuth inst rument :\11910.-\.1 is provided with receptacle box as
sembly (C70I 34, fig. 12) in cludin g a toggle switch (fig. 15) . A
fuse and resistor un it assembly , 14- 0-6 ' (VI6A for 110 volts; V16B
for 220 volts ) (fig. 16) , redu ces th e voltage from th e line to the
lamp voltage.

d. Tri pod, type A .- (l ) The tripod , type A, consists essent ially
of a metal head and three tel escoping wooden legs.

(2) The tripod head (C70I28, fig. 13) has male threads to engage
the leveling pla te. A circular level assembly (B129517) mounted in
the tripod head is used for rough leveling of the tripod before
mounting the instrument.

(3) The legs are hinged to the tr ipod head and are secured at the
desired height by clamps, brackets, and wing nuts.

(4) A carrying strap is pro vided.
3. Operat io n .- a. Se tting u p and leveli ng.-(I ) E xtend the

t ripod legs and clamp them so that th e tripod head is approximately

II

.,
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level and at a convenient heigh t above the ground. Space th e legs
to insure stability. R emove th e plumb bob fr om th e packing chest
an d suspend it from th e plumb bob hook below the tr ipod head.
Shift the position of the tripod so that the plumb bob centers over
the point on the gro und fr om which the observ at ions are to be made.
Level th e tr ipod head with the circular level, assembly, readj ust
ing the lengths of th e legs as required.

(2 ) Remove th e mount from its packing chest and screw the
level ing pl at e (B 129I79) carefully onto the tripod head . Extreme
ca re must be exercised at thi s point to insure that th e threads en
gage properly. Approximately four turns are required to mount the
leveling plate securely, which should be ro tated usin g only the rim,
not by turning other parts of th e mount.

(3) Remove the telescope fr om its car rying case and pla ce it on
the mount, securi ng it in place with th e clamping screws, and pull
back the kn ob (A 43483, fig. 6 or 12, sec. e-C) to all ow the depre ssion
slow moti on arm to fall into place.

(4) Make the necessary electr ical connect ions-
(a) F or the azimuth instrument ~IWI0 connect th e lend wire as

sembly (C56482, shown in fig. 14) , to th e bin ding posts at th e switc h
(fig. 1) . Two leads extend fr om th e switch to t he fu se and resist or
unit (fig. 16) and th ence to th e main .

(b) For th e azimu th instrument :\I191O.AI connect the cable and
plug assemblies as shown in figure 7. T he lead f rom th e power
r ecept acle extends to th e fuse and resistor unit and thence to th e
source of power. Wh en removing the telescope or an y of the cable and
p lug assemblies, the power should be turned off at th e source of p ower
or at the fu se and resistor unit to avoi d short circuits .

(5) Level th e instrument , using th e two level vials (A31323) an d
the four leveling screws (...:\.43419) . For best results orient the level
vi als so th at each is parallel to a pai r of d iagonally op posite leveling
screws. E ach level is th en affected only by th e cor responding pair of
leveling screws. Each pair of leveling scre ws is opera ted by lowering
one screw and raising th e other. Care should be taken tha t the screws
are tightened only unt il a snug contact is made.

(6) If conditions perm it , test th e ad justm ent of th e level vials as
descr ibed in paragraph 50.

b. FOC1.l.Sing.-To focus th e telescope on a target two operations are
required.

(1) F ocus the eyepiece on th e reticle by rot~t i ng th e eyepiece until
th e retic le markings appear clear and distinct. The lower po wer eye-
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micrometer (A43681, fig. 5; or A43388, fig. 11) against the index
(A43432, fig. 5), or aga inst the index lin e engraved on th e lamp
bra cket (C70135, fig. 11). The micrometer is graduated at 0.010

int ervals and numbered at 0.10 intervals.
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adjustment and locking.

(9) An azimut h worm wheel stop ( A43479, fig. 5) and a stop st ud
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threaded to receive the male t hread of th e t r ipod. The leveling plate
has a socket in which the levelin g ball (A38249) , thread ed to the "arm
gear, rotat es. The leveling screw shoes slide on the upper surface of
the leveling plate while th e instrument is leveled or oriented. The
rim of the leveling pla te is coarsely ser ra ted, forming a hand gri p to
be used when screwing the plate to the tripod or pier mount.

(11) Three lam ps, "ired in p ara llel, p rov ide illumination for th e
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A shu tter permi ts regula t ion of the reticle illumination. Azimuth
instrument ~I1910 is provid ed with snap switch (BI6S05, fig. 5).
Azimuth inst rument :\11910.-\.1 is provided with receptacle box as
sembly (C70I 34, fig. 12) in cludin g a toggle switch (fig. 15) . A
fuse and resistor un it assembly , 14- 0-6 ' (VI6A for 110 volts; V16B
for 220 volts ) (fig. 16) , redu ces th e voltage from th e line to the
lamp voltage.

d. Tri pod, type A .- (l ) The tripod , type A, consists essent ially
of a metal head and three tel escoping wooden legs.

(2) The tripod head (C70I28, fig. 13) has male threads to engage
the leveling pla te. A circular level assembly (B129517) mounted in
the tripod head is used for rough leveling of the tripod before
mounting the instrument.

(3) The legs are hinged to the tr ipod head and are secured at the
desired height by clamps, brackets, and wing nuts.

(4) A carrying strap is pro vided.
3. Operat io n .- a. Se tting u p and leveli ng.-(I ) E xtend the

t ripod legs and clamp them so that th e tripod head is approximately
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level and at a convenient heigh t above the ground. Space th e legs
to insure stability. R emove th e plumb bob fr om th e packing chest
an d suspend it from th e plumb bob hook below the tr ipod head.
Shift the position of the tripod so that the plumb bob centers over
the point on the gro und fr om which the observ at ions are to be made.
Level th e tr ipod head with the circular level, assembly, readj ust
ing the lengths of th e legs as required.

(2 ) Remove th e mount from its packing chest and screw the
level ing pl at e (B 129I79) carefully onto the tripod head . Extreme
ca re must be exercised at thi s point to insure that th e threads en
gage properly. Approximately four turns are required to mount the
leveling plate securely, which should be ro tated usin g only the rim,
not by turning other parts of th e mount.

(3) Remove the telescope fr om its car rying case and pla ce it on
the mount, securi ng it in place with th e clamping screws, and pull
back the kn ob (A 43483, fig. 6 or 12, sec. e-C) to all ow the depre ssion
slow moti on arm to fall into place.

(4) Make the necessary electr ical connect ions-
(a) F or the azimuth instrument ~IWI0 connect th e lend wire as

sembly (C56482, shown in fig. 14) , to th e bin ding posts at th e switc h
(fig. 1) . Two leads extend fr om th e switch to t he fu se and resist or
unit (fig. 16) and th ence to th e main .

(b) For th e azimu th instrument :\I191O.AI connect the cable and
plug assemblies as shown in figure 7. T he lead f rom th e power
r ecept acle extends to th e fuse and resistor unit and thence to th e
source of power. Wh en removing the telescope or an y of the cable and
p lug assemblies, the power should be turned off at th e source of p ower
or at the fu se and resistor unit to avoi d short circuits .

(5) Level th e instrument , using th e two level vials (A31323) an d
the four leveling screws (...:\.43419) . For best results orient the level
vi als so th at each is parallel to a pai r of d iagonally op posite leveling
screws. E ach level is th en affected only by th e cor responding pair of
leveling screws. Each pair of leveling scre ws is opera ted by lowering
one screw and raising th e other. Care should be taken tha t the screws
are tightened only unt il a snug contact is made.

(6) If conditions perm it , test th e ad justm ent of th e level vials as
descr ibed in paragraph 50.

b. FOC1.l.Sing.-To focus th e telescope on a target two operations are
required.

(1) F ocus the eyepiece on th e reticle by rot~t i ng th e eyepiece until
th e retic le markings appear clear and distinct. The lower po wer eye-



CM 9-1675
3 ORDXA?-.""CE DEPART:\IE?-.""T

AZI1IUTH IXSTRG:\IE", T S

TM 9-1'
3-4

Poi nts to be obser ved

( 1) Ob serv e ge nera l ap pe arancr
and check f or bent .or missing
parts.

(2) The line of sigh t sho uld in
tersect th e optical line of sigh
within appro xim ately 5 mils.

(3 ) Note if chec ks or frost pat
terns appea r in t he field of view
Such de fects are evide nce 0 :

loosen ing of the balsam used ir
cementing lenses and, if seve re , re
quire the return of the ins t ru
merit to an arsenal for over haul
Note presen ce of objec t io na bl.
scra tches on lenses.

(3) Optical system.

(2) O pen sight.

(7) See that the clamping screw (A38251), clamping thumbscrew
(A38260), and leveling screws (A 43419) , are properly tightened. Onc e
the instrument is properly oriented, these screws mu st not be dis
turbed. Verify the azimuth indication and the center of the datum
point on the reticle.

d . Ob serving.-( l ) Motion of the te lescope in azimuth is obta inecl
by means of the azimuth work cra nk, and the azim uth indi ca t ions are
indi cat ed on the azimut h scale (coarse, 10 d ivi sions ) and azim uth
micrometer (fine, 0.01'J div isions). The az imuth ","arm crank may be
di sengaged , if des ired, by mea ns of the az im uth worm throw-out cam
lever (A 43404) , so as to perm it ra pid t rave rs ing of t he instrument, but
the fina l setting and read ing should be mad e wit h t he worm in mesh.

(2) The pointer (A43379) is moved across th e fa ce of the r eticle by
rotat ing the knurled handle of th e lead scre w (..:\.43380). The p ointer
indicates la tera l dev iations of fire by marking th e point of splas h,
wh ich can th en be referred to the grad ua ted scale on the reticle.

(3) T o move the telescope qui ckly in elevation , first loosen the
clam ping screw (A43675, fig. 2; or A43398, fig . 8) . The depression
slow motion mechanism (fig. 6 or 12, sec. G-C) is used for fine
adjustme nt.

4 . Ins pection.- I nspection is made for th e purp ose of determining
the cond it ion of the azimuth instrument, whether r epairs or ad just.
ments are r equired, and the remedi es necessary to in sure se r v iceab ility
an d proper functi oning.

a. T el escopes i!11910 and .111910..:1 1.
Parts to beinspected

(1 ) Exposed mechanical parts.
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piece offers a wider field of view and a brighter, stead ier image than
that obtained with th e higher power eyepiece. H ow ever, the focusing
procedure is the same with eit her eye p iece.

(2) F ocus the eyepiece and reticle on the objecti ve by turning- the
focusing nut unti l parallax between the r et icle and image has been
removed.

c. Orienting .- ( l) Set th e azimut h slow-motion thumbscrew
(A-l34S0, fig. 6 ; or A-l9901, fig. 12) so ' that the slow motion arm
(B 135-l36) is. approxim ately in mi dpos it ion. T his thumbscrew is
cla mped or un clum ped by t he cla m ping t h umbscrew (A38260).

(2) If necessary, loosen th e arm clamping screw (A38251) and
rotat e the yoke relati ve to th e azi m ut h h ousing so that the telescope is
in the posit ion shown in figure 1 or 7. This places the azim uth worm
crank conven ien t to the ri ght hand of th e observer .

(3) Select a datum point of k nown az im uth and, by mea ns of the
az imuth worm cra nk, set th e azim uth scale and micromet er to indicate
t he exact numbe r of degrees an d h undredths of degrees of this azim uth .
T his setting should no t be d ist urbed during th e remaining orient ing
opera t ions.

(4) In the case of the model 1910A1 , release the fo ur level ing screws
an d ro ta te the entire upper pa rt of the mount relat ive to t he leveling
p late, taking care not to unscrew the leveling plate from t he tripod
hea d, unt il th e dat um point appea rs ap proxima te ly in the cente r of
th e field of vie" of t he telescope. In th e 1910 mod el, one of the level
shoes is fitted to t he leveli ng pla te.

(5) L evel the instrument aga in (par. 5c) , loosening the cla mping
sere " (A3 8251), and rotat ing t he yoke re la tive to t he azimut h housing,
if necessary , to aline the level vials properly. A fter leveli ng , r eturn
the yoke to its previous positi on and ti g hten t he clam ping scre w. T he
vert ica l lin e of th e reticle sho uld appea r approxi ma te ly on the da tum
point.

(6) By mean s of the azim ut h slow moti on thumbscrew , released by
the clamping th umbscrew (A38260) , bring the vertical line of the
reticle to appea r exac tly on the datum point. If addi t iona l t ra vel is
required , t he clamping scre w (A38251) , may be loosened temporarily
to permit moving th e azimu th slow m otion arm (B1 35436) a small
distance. It should be rooted , however, that a large amo unt of mo tio n
a t this point will pla ce th e azi muth worm cran k in a posi t ion incon
venient to the r ight hand of the observer. E xcep t fo r th is difficulty,
this motion alone could be used for orientat ion p urposes instead of
loosening the leveling scre ws.
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by means of the azimuth work cra nk, and the azim uth indi ca t ions are
indi cat ed on the azimut h scale (coarse, 10 d ivi sions ) and azim uth
micrometer (fine, 0.01'J div isions). The az imuth ","arm crank may be
di sengaged , if des ired, by mea ns of the az im uth worm throw-out cam
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the fina l setting and read ing should be mad e wit h t he worm in mesh.

(2) The pointer (A43379) is moved across th e fa ce of the r eticle by
rotat ing the knurled handle of th e lead scre w (..:\.43380). The p ointer
indicates la tera l dev iations of fire by marking th e point of splas h,
wh ich can th en be referred to the grad ua ted scale on the reticle.

(3) T o move the telescope qui ckly in elevation , first loosen the
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slow motion mechanism (fig. 6 or 12, sec. G-C) is used for fine
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piece offers a wider field of view and a brighter, stead ier image than
that obtained with th e higher power eyepiece. H ow ever, the focusing
procedure is the same with eit her eye p iece.

(2) F ocus the eyepiece and reticle on the objecti ve by turning- the
focusing nut unti l parallax between the r et icle and image has been
removed.

c. Orienting .- ( l) Set th e azimut h slow-motion thumbscr ew
(A-l34S0, fig. 6 ; or A-l9901, fig. 12) so ' that the slow motion arm
(B 135-l36) is. approxim ately in mi dpos it ion. T his thumbscrew is
cla mped or un clum ped by t he cla m ping t h umbscrew (A38260).

(2) If necessary, loosen th e arm clamping screw (A38251) and
rotat e the yoke relati ve to th e azi m ut h h ousing so that the telescope is
in the posit ion shown in figure 1 or 7. This places the azim uth worm
crank conven ien t to the ri ght hand of th e observer .

(3) Select a datum point of k nown az im uth and, by mea ns of the
az imuth worm cra nk, set th e azim uth scale and micromet er to indicate
t he exact numbe r of degrees an d h undredths of degrees of this azim uth .
T his setting should no t be d ist urbed during th e remaining orient ing
opera t ions.

(4) In the case of the model 1910A1 , release the fo ur level in g screws
an d ro ta te the entire upper pa rt of the mount relat ive to t he leveling
p late, taking care not to unscrew the leveling plate from t he tripod
hea d, unt il th e dat um point appea rs ap proxima te ly in the cente r of
th e field of vie" of t he telescope. In th e 1910 mod el, one of the level
shoes is fitted to t he leveli ng pla te.

(5) L evel the instrument aga in (par. 5c) , loosening the cla mping
sere " (A3 8251), and rotat ing t he yoke re la tive to t he azimut h housing,
if necessary , to aline the level vials properly. A fter leveli ng , r eturn
the yoke to its previous positi on and ti g hten t he clam ping scre w. T he
vert ica l lin e of th e reticle sho uld appea r approxi ma te ly on the da tum
point.

(6) By mean s of the azim ut h slow moti on thumbscrew , released by
the clamping th umbscrew (A38260) , bring the vertical line of the
reticle to appea r exac tly on the datum point. If addi t iona l t ra vel is
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(2) Circular level.

c. Tripod, type A.
Parts to be inepect ea

(1) Exposed mechanical parts.

Parts to be in Bp ect ed

(4) Reticl e.

(5) Eyepiece assemblies .

b. J10!mts .111.910 and Ji J:'J10A 1.
( 1) Exposed mechanical pa r ts ,

(2) Worm mechanism.

(3) Azimuth micrometer .

(4 ) Level vials.

(5) Illuminati on.

(6) Worm "heel felt st r ip.

Points to be observed

(4) T est for verticality of the
cross line of the reticle by sighting
on a p lumb line with the instru
ment level.

(;)) U sing the collimating tele
scope (No. 98 ~ opt ica l rep air ki t ),
f ocus the eye piece for sharpness
an d cla r ity of definition.

(1) Obser ve general appear
ance , smoothness of opera tion of
kn obs, etc . and check for an y bent
or missin g parts. Graduations
should be clearly legi ble.

(2) Opera te th e azimuth worm
c r a n k (AA3678 or A49714)
through out en tire range and. check
for backlash or ti ghtness. The
uzim uth throw-out, lever (..:\.43404),
should. functi on properly.

(3) Turn the crank unt il ::
gradua t ion on the azimuth scale
is ul ined exactly with its index.
Th e zero g raduation on the mi
crometer should then be exact I)'
a linec1 with it s index .

(4') See th at the two level vi als
(.\31323) are secure in their
housings and unbroken. L evel
th e instrument and obse rve
wh ether the bubbles remain cen
t ral when the yoke is slowly ro 
tated through 360 0

•

(5 ) Ch eck the lamps, switch,
and the fuse and resist or unit.

(6) When the yoke and housing
have been sepa rated, exami ne th e
fel t st r ip. If not in good condi
tion it should be repl aced.

•

a,

.~
c;

,.

P iJ int ll to be observed
(1 ) Observe g enernl appearance

smooth working of legs, win g
nuts, clamps, etc.

(2) The circula r level should b<
secure and unbroken.

5. Maintenance a n d repair.---<1. Tool s.-(l) Optical repair ld
f or harbor defense-s-Xi: optical repa ir ki t conta ining the necessarj
tools, fixtures, cements, oils, etc., for USe with this instrument is fur
n ish ed to seacoast shops. A complet.e list of th e items compr ising tlu
kit is conta ined in a blueprint whi ch is fa stened in the cover of tilt
ches t . Every item in the kit is designated by u number equivalent tc
the compa r tment num ber. Most of th e items as screw drivers, etc.
r equire no description as their uses are self-exp la natory . The col
Iimating te lescope, No. 98, which is furnished with the kit is an orcli
nary, noner ecting type. It is adjusted for parallax by focus ing th
eyepiece on the cross wir es and then removin g parallax by turning th
fo cusing nut to focus th e objective. The magnifying power of th
colli mat ing telescope is 8.13X j the field of vie" is 3°.

(2) Oth er tools.- Other tools required for this instrument ar
described in paragraph 7.

b. Di81Z~semb ly and assembly .- Dis assembli ng of the instrument rna
be required for cleaning or repai r . Repairs which necessita te dis
assembly and reassembly are lim ited to those whi ch do not affect th
opt ical ali nement of the instrument. Repairs in volving realinemen
r emoval, or repla cement of opt ica l parts, or repa irs which cannot 1:
made with the facilities available, will requ ire that the instrument 1:
turned in to th e base shop or arsena l. Assembly may be made b
reversin g steps taken in disa ssembly except where indi cated. Refe:
ence to the figure s "ill indi cate r elat ionship of parts.

(1) Telescopes ilf1910 and M1910Al.- (a) B ody.-The CO'\"E

(B135535 or B135430) may be removed to dust or clean th e parr
prisms in position.

(b) R eticle lamp assemblp,
1. T elescope M1910 and early M1910A1.-To remove lam

socket assembly, press the knurled colla r in and turn 1

the left.
'E. T elescope M1910A1 , present manufacture.- T o remove lam

socket assembly, unscrew from th e lamp holder (B 13805
fig. 10), using the knurled colla r (A34886).
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(4 ) Level vials.

(5) Illuminati on.

(6) Worm "heel felt st r ip.
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on a p lumb line with the instru
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(;)) U sing the collimating tele
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uzim uth throw-out, lever (..:\.43404),
should. functi on properly.

(3) Turn the crank unt il ::
gradua t ion on the azimuth scale
is ul ined exactly with its index.
Th e zero g raduation on the mi
crometer should then be exact I)'
a linec1 with it s index .

(4') See th at the two level vi als
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•
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tion it should be repl aced.

•

a,

.~
c;

,.

P iJ int ll to be observed
(1 ) Observe g enernl appearance

smooth working of legs, win g
nuts, clamps, etc.

(2) The circula r level should b<
secure and unbroken.

5. Maintenance a n d repair.---<1. Tool s.-(l) Optical repair ld
f or harbor defense-s-Xi: optical repa ir ki t conta ining the necessarj
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n ish ed to seacoast shops. A complet.e list of th e items compr ising tlu
kit is conta ined in a blueprint whi ch is fa stened in the cover of tilt
ches t . Every item in the kit is designated by u number equivalent tc
the compa r tment num ber. Most of th e items as screw drivers, etc.
r equire no description as their uses are self-exp la natory . The col
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b. Di81Z~semb ly and assembly .- Dis assembli ng of the instrument rna
be required for cleaning or repai r . Repairs which necessita te dis
assembly and reassembly are lim ited to those whi ch do not affect th
opt ical ali nement of the instrument. Repairs in volving realinemen
r emoval, or repla cement of opt ica l parts, or repa irs which cannot 1:
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(1) Telescopes ilf1910 and M1910Al.- (a) B ody.-The CO'\"E

(B135535 or B135430) may be removed to dust or clean th e parr
prisms in position.

(b) R eticle lamp assemblp,
1. T elescope M1910 and early M1910A1.-To remove lam

socket assembly, press the knurled colla r in and turn 1

the left.
'E. T elescope M1910A1 , present manufacture.- T o remove lam

socket assembly, unscrew from th e lamp holder (B 13805
fig. 10), using the knurled colla r (A34886).
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s. Pull out the shutter (B135434, figs. 4 an d 10), after removing
the stud (..:\.43376) .

4. To replace either of the two windows (..:\.43374), r emove the
retainer (..:\.43375) and its locking screw.

s. To replace the reflectors (A43384 or A43385), remove the
securing filliste r head screws.

(c) R eticle pointer.-To t ake up longit udin al play, tighten the sp lit
round nut (..:\.43381, fig. 4: or 10) . T o remove the po inter m echanism,
withdraw the two fillister head scre ws (fig. 3 or 9) and p ull t he mecha
nism out. Care should be taken to avoid bending the pointer or
scratch ing the reticle.

(d) Eyepiece assemblies.- T he eyepiece assemblies ma y be inter 
changed by un scr ewing one eyepiece assembly from the ad ap ter , and
screwing the other eyepiece assembly into the ad apter. One eyep iece
assembly should always be left in t he telescope to avo id accumulat ion
of du st or moisture.

(e) Slow motion depression mm.-Remove. the washer (.:\.43373,
fig. 4 or 10) and its three retainin g screws. U nc la rnp the arm and
sli p it off th e trunn ion.

(i) lif ask.-To rem ove the mask assemb ly (CH262) loosen the
th umbscrew (..:\.39576, fig . 4 ; or A43508, fig. 10) .

(g) S kutter.- Remo,-e the lever (A43371, fig . 4 or 10) secured to the
shaf t (A43476) by a taper pin and withdraw the shaft. R emove the
p lunger (A43477) and the compress ion sp ring (A43415) . If th e
pl unger is jammed or corroded in it s sea t it ma y be pus hed or tapped
out with a pin th rough the access hole shown in figure 4 or 10.

(2 ) i.lfounts Jf1910 and lif1910A1.-(a) Y oke and hOllsing.- Re
move the fillister head sere ', (B C CX I B A ) and washer (.:\.43428, fig.
is or 11) . F or mount ~W)lO and ea rly mount ~r1!HOA1 , r emo ve the
sto p (A43479) . T hrow th e azimuth worm ou t of mesh wit h the azi
mut h gear and lift both yoke and housing off the spindle of th e
azi mut h gea r . T o sepa rate the yoke and housing remove th e f our
screws and washe r (A43424) .

(b ) A zimuth index.-T he azimuth index (..:\.43401), t he window
(A43402) , and th eir two re taining scre ws (fig. 6 or 12 ) may be
removed after the yoke an d housin g have been di sassembled .

(c) L ec elinq plate .- Remove th e flat head locking screw
(BCLX3DD, fig. 5 or 11) and unsc rew the leveli ng ball (A38249).

(d) A zimuth worm mechanism.
1. U nscrew the specia l filli ster h ead screw (..:\.43679, fig. 5; or

A-l3387, fig. 11) .

'~
' . .

•

g. Remove the crank (A43678 or A49714) , the micrometer
(A43681 or A38388) , and wa sher (A4990'2, fig. 11) .

3. Remove th e lamp bracket (B135529 or C70135) , and its lock
mg screw.

4. R em ove the cover (B 135435) secured by five screws.
5. R em ove the worm bearing sup port (A43389, fig. 6 or 12)

secured by two filli ster head screws.
C. R em ove the special screw (.-\.43399) on which th e worm

h ous ing (B13.5.530, fig . .5 : or B 135442, fig . 11) pivot s.
7. Push worm in side to clear az im uth ho using and remove with

'Washer (A49903, fig . 11).
8. R em ove the special headless screw (A4 3680, fig . 5) or screw

( A43409, fig. 11) and slide out th e bu shing (B 135533 or
B135440).

9. Pull the worm out of the worm housin g.
10. Disassemble t he throw-out lever (A43404) driving out the

taper pin securing it to th e cam (A43422 ).
(e) Clamp£nq screws .- T o re move the clampi ng sc rews (A38882,

fig . 6, sec. C-C ; or A3828 2. fig . 12, sec. H -H ) , rem ov e the sec uring
r ound nut in the cou nte rbored recess on the under side of each yo ke
cap. When r eassembling mak e su re th at the nu t h as been run up
snu gly agains t the shoulder of the thu mbscrew.

(I ) Lenei ciols.s-T» remove t he level via ls (.\31323, fig. 6 or 12 ) ,
d isa ssemble t he ho lder (B 135444) from the yoke. U nscrew the plugs
(A 43478) and r emove all broken gla ss and old pack in g from the
cavity. Place new vial in posit ion. center gradua tions in opening,
and pack level vial lightly in position with paper str ips . Sec ure
with ca lcined gypsum (plaste r of pa ri s) wh ich h as bee n mixed to
med ium con si ste ncy. R epl ace p lugs. R emove excess p las te r from
su rfaces a ft er plast er has set. F or adj ustment a fter reassembly to
yoke see c below.

(g) S101L' motion. depression meclianism-s-T'« remove the plunger
(A43423, fig . 6 or 12) , un screw the pl ug (A4342D) .

( h ) Slou» motion. azimut h. mechanism.- To rem ove the plung er
( A38252, fig . 6 or 12) , unscrew the plug ( A389 82 or A3 8283) .

(i ) B inding posts (mount 1'11910 and ea rly M1910A1 only ) .
1. T o remove binding post (A..-13510, fig. 6, sec . F -F) , unscrew

the special filli st er head screw (A43511) . I n reassembl y
m ake su re th at th e b in d ing post is in sulated f r om the
hou sin g.

g. B inding post (.-\.43673) sh ould be di sassembled only when
the yo ke and housin g have been disa ssembled f r om the
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. azimuth gear, ' Unscrew the hexagon nut (A43426, fig.
6, sec. G-G), and withdraw the binding post and insu
la ting "asher and bushi ng.

(j) Receptacle box assemblu (M1910A1, presen t manufacture
on ly).- To r emove the receptacle box assembl y (C70134, fig. 12) ,
withd raw the two long fillist er head screws securing it to the hous ing
afte r the box has been disconnected from the source of power.

c. A dju.stment.- (l ) Levels.-LBvel the instrument and observe the
level bubbles as th e instrumen t is rotated slowly in azimuth. If th ey
remain centr al, the levels are in correct adjustment. If one or both
bubbles move, th e following adjustment is to be made:

(a) Set the level to be adjusted parallel to a pair of diagonally oppo
site leveling screws and adjust the pair until the bubble is central.

(b) Turn the instrument 1800 in azimuth.
(0) By mean s of the level adjusting screws (BCGX3DG, fig. 6 or 12)

return the level bubble halfway to its original central position.
(d) Relevel the instrument, rotate it 1800

, and again note the posi
tion of the bubbl es. Repeat the operation, if necessary, until the best
possibl e adjustment is obtained.

(2) A zimuth micrometer.s-Li the azimuth micrometer requires
adjustment, turn the azimuth cra nk un til a graduation on the azimuth
scale alines exactly with its index. L oosen the three filli ster head
scre ws in th e end of the micrometer (fig. 5 or 11) and turn the crank
un til the microm eter zero graduation is alined with its index. Tighten
the three screws,

(3 ) A zimuth uiorm. and gear.-To vary pressure between the azi
muth worm and gear, move aside the sp r ing cover (Q2A, fig. 5) and
turn the headles s flat-point screw (A43680) then exposed, or remove
the speci al fillist er head scr ew (A43485, fig. 11), and turn the headless
flat-point screw (B Cr1FK) with a screw driver until the desired
pressure is obtained.

6. Care and preservation.-a. Care in handling.-(l) The in
strument contains delicate and highly accurate mechanism and the
telesc ope contains precise optical parts. Careful handling is impera
tive to avo id damage caused by unnecessary shocks, st ra ining, etc.

(2 ) An eyepiece assembly should always be left in th e eyepiece
ad apter even when the instrument is not in use.

(3) L evelin g and clamping screws must not be tightened beyond a
snug contact. Excessive " ear of threads and other damage are there
by avoided.

(4) The azimuth throw-ou t lever must not be snapped into mesh.
When disengaging the warm and worm gear , move the lever suffi-

G
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ciently to allow the teeth to clear. W ith this procedure, excessive
wear and burring of the teeth can be avoided.

(5) When the instrument is not in use it should be protected by the
cover provided or should be placed in its carrying case and chest.
Cover the objec tive with the shutter "hen the instrument is not in use .

b. L ubrication.s-Tu« moun t shou ld be lubricated occas iona lly wi th
lubricants fu rnish ed by the Ordnance Depar tment for fire-control
instrument s.

(1) The prescribed lubricants are-
(a) Oil, lubricating, for aircr aft instrument s and machine guns.
(b) Grease, special, low temperature. This lubricant is used

where a soft or medium grease is required. .
(2) Only a few drops of oil at long intervals are required in the oil

cups provided.
(3) External contact sur faces should be spa ring ly greased or oiled.

The telescope trunnions should be lightly oiled or greased before
assembly to mount. The plunger mechanisms should be sparingly
1ubricated.

(4) The azimuth worm and ge ar sho uld be lightly greased with
grease , special, low temper ature, at long intervals. Application of
new grease should be preceded by thorough cleaning of old brreas e and
dirt from the parts with solvent, dry-cleaning.

(5 ) Exc ess oil or grease should be wi ped off.
c. Optical parts.-( 1) To obtain satisfacto ry vision , it is necessary

to keep the exposed surfaces of the lenses and other p arts clean and
dry. Corrosion and etch ing of the glass surfaces can thus be pre
vented or retarded.

(2) Moisture due to condensation may collect on the optical parts
of the instrument when th e temp erature of the instrument is below
that of the sur rounding air. This ma y be removed by placing the
instrument in a warm place. Heat from strongly concentrated sources
should never be applied directly as it may cause unequal expansion of
parts with resulting inaccuracies in observation.

(3) For dusting optical parts use only a clean camel's -hair brush.
For wiping, use only the paper specially intended for cl eaning optical
glass-paper, tissue, lens.

(4) To remove oil or grease from optical surfaces, apply ethyl alco
hol very sparingly with a clean camel's-h air brush and rub gently
with clean lens paper. If alcohol is not availa ble, breathe on t he
glass and wip e off with clean lens paper; repeat this ope ration several
times until clean. The porro pris ms ma y be swa bbe d if required
through th e access hole covered by th e open sight.
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(5) To remove dust, bru sh the glass lightly with a clean camel's
hair brush and rap the brush against a hard body in order to knock
out dust particles clinging to the hairs. Repeat until dust is removed.

(6) Do not wipe lenses or windows with the fingers.
(i') Polishing liquids or pastes are not . to be used for poli shing

lenses or windows.
7. Accessories.-a. The electrical equipment f urnished with th is

inst rument includes a fuse and resist or block for 110 volts Il l ' 220
volts only . Four inclosed car tri dge fuses, i350-vo lt, 3-amp: and fin
special short candelabra-base lamps, rat ed at 2 cp , 34: to 38 volts: 0.2 to
0.24 amp , and a unit resi stor are included.

b. A carrying case furni shed with each telescope provides seats for
the telescope and the second eyepiece.

c. A packing chest furnished with each mount provides holders for
the following items : pl umb bob, camel's- hair brush : sash tool brush , A
ad justing pins, screw driver. "

(1) T he plumb bob furnished wiOl a 60-inch plumb line is used for
locating the inst rument over a point on th e g round.

(2) Th e camel's -hai r brush is used for removin g dust fro m the
telescope lenses. It should be kept clean and dry and should not come
into contact with grease or oil.

(3) Th e sash tool brus h is oval -shape d an d ha s the brist les la id to a
chisel edge. It is used for removing d ust fr om the dry met al surfaces
of th e instrument and is not to be used on opt ica l parts.

d. T he canvas cover provided with th e inst rument is used for pro
tection when the inst rument is left mounted on th e trip od or pier
mount.
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(5) To remove dust, bru sh the glass lightly with a clean camel's
hair brush and rap the brush against a hard body in order to knock
out dust particles clinging to the hairs. Repeat until dust is removed.

(6) Do not wipe lenses or windows with the fingers.
(i') Polishing liquids or pastes are not . to be used for poli shing

lenses or windows.
7. Accessories.-a. The electrical equipment f urnished with th is

inst rument includes a fuse and resist or block for 110 volts Il l ' 220
volts only . Four inclosed car tri dge fuses, i350-vo lt, 3-amp: and fin
special short candelabra-base lamps, rat ed at 2 cp , 34: to 38 volts: 0.2 to
0.24 amp , and a unit resi stor are included.

b. A carrying case furni shed with each telescope provides seats for
the telescope and the second eyepiece.

c. A packing chest furnished with each mount provides holders for
the following items : pl umb bob, camel's- hair brush : sash tool brush , A
ad justing pins, screw driver. "

(1) T he plumb bob furnished wiOl a 60-inch plumb line is used for
locating the inst rument over a point on th e g round.

(2) Th e camel's -hai r brush is used for removin g dust fro m the
telescope lenses. It should be kept clean and dry and should not come
into contact with grease or oil.

(3) Th e sash tool brus h is oval -shape d an d ha s the brist les la id to a
chisel edge. It is used for removing d ust fr om the dry met al surfaces
of th e instrument and is not to be used on opt ica l parts.

d. T he canvas cover provided with th e inst rument is used for pro
tection when the inst rument is left mounted on th e trip od or pier
mount.
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ApPEXD IX

LIST O F REFERE~CES

1. Standard Nomenclature Lists.
Instrument, azimuth, ~I1910 and ~IH110A1

(d egrees) . S~L F - SJ.

Optical repa ir kit for harbor defen se S NL F-!):3.
2. Technical Manuals.

Cleaning and preserving material s_______ _______ T~I 0-850.
Mater iel inspecti on and repair T~I 9-1100.

3 . Field Manual.
F ire-control and position finding , seacoast

ar til lery F:JI 4-L3.

( .\. G. ooz.n (D- 15-l 1) . ]

B y OUDER OF TIlE SECI~ J::T.\HY OF ,V.\R :
G. C. MARSHALL,

Cliie] oj8ta11".
OFFI CIA L '

E. S. ADA.~IS ,

Jlajol' General,
Til e A dj utan t General.

DrSTnmGTIOX :

134 (2); IR4 (2) ; Bn 9 (2) ; ro 9 (4).
(F or exp lanation of symbols see F}f 21-6.)
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Chief o f O rd na nce
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1. General.-a. Pur pose.-This manual is publi shed primarily
for the information and guidance of ord nance maintenance perso nnel.

b. Sc1Ope.- T his manual supplements the Techni cal Manuals whi ch
are prepared for th e using arm. It contains genera l descriptive mat 
ter and det ail ed instructions for th e maintenance and repair of the
instrument s by ordnance personnel. F igures which accompany th e
manual sho w the pla cement and meth od of fastening of each of the
component parts of th e instruments.

c. R eferences.c-Tu» Appendix lists all S tandard Nomenclature
List s and other publicati ons pertaining to th ese instruments.

2. Description.-a. Genem l.- T he azimuth instruments :I\H910
and 11191OA1 ar e observing instruments used in base-end observ ing
and spotting. The instruments measure hor izontal angles from 0-3600

an d may be moved in elevation through app roximately 400 although
sca les are not provided for measurement in elevation. The princip al
parts are th e mount M1910 or M1910A1, the telescope M1910 or
M1910A1, th e tripod, typ e A, and accessories.' Th e two instruments
are similar, varying slightly in mechanica l construct ion and in elec
trical equipment.

b. T elescopes i1f1910 and l!f1910Al.- (1) The telescope 1\11910 is
sho wn in figures 1 to 4, inclusive ; the telescope 1\11910A1 in figu res
7 to 10, inclusive.
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