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1

This 1nvent1on relates to the ahgnment of guns

and sights therefor, of the type wherem the 51ghts

are not directly attached to the guns in, connec-

tion with which they are used. More partlcularly

the mventlon relates to apparatus for, aligning

separately mounted gur-s and s1ghts thexefor on
a vehicle, such .as an axrplane

. In the pr oduction’ of modern rmhtary alrcraft

.- particularly of the ﬂghter ‘type, it has. ‘heen ‘cus-

.. tomary to install the guns in the Wings ahd on

- other places distant from, the operator of the’ guns

and to sight and operate the guns by rémoté con-

- trol. . In such.an installation it is 1mpossrble to

employ the conventmnal type of gun in which

the.sight is directly. motinted" on theé barrel and

.. substantially in line therewith.  For such aircraft,

therefore it is customary ‘to motint the sights in-

. the cockplt and the guns in the wihgs, or elsewhere
N " with no direct connectlon between the two except
""through the airplane structure itself.” The con-
“ventional method of ahgnmg such . glns and
. sights, in an arrangement of this sort, ls to m
the alrplane in firing p051 or'l and then to actu-
ally line up both guns ahd sights on- ‘a, target
_ This method s rather cumbersome and; coristimes
3 considerable amount of time, sixice’ the ~fail
‘. of the airplane must’ be hfted into ﬂymg posx-
t10n before the gun 51ghts can Tt ined up on a
target ] N
B i A N tlerefore an obJeot .of “this mventmn to
) prov1de .appar atus for ahgnmg guns “and gun
51ghts on'an air craft or otheér vehicle Wlthout re-
qulrmg that: both guns and sights must be lined
_ ub on an actual target, It.is another obj ct.to
~-provide apparatus whmh will consulerably duce
_-the time hitherto requlred for’ ahgmng guns ‘and
s1ghts on miliary aireraft. It is ji

ur‘th'e'r ob'J_ect
to provrde apnaratus for thls purpose which. is
51mp1e and- easy .to operat“ .Other obJects w111
appear herelnafter

©.These objscts are. accomphshed accordmg ‘to
“the’ present inventioni, by’ mountmg ‘on” the air-

Ccraft of other yehicle. two or more. separate ﬁx-
tures heremafter descrlbed mor 1n deta1 {

- gun sight, and at least one othe’ of stch ﬁxtures
is assocrated w1th 2 gun The s1ghts and guns

ciated ther ewith, as. hereinafter descrlbed

. .This invention may be moreé easily understood,_
by reference to the aecompanylng drawmgs in

-which: Figure 1is a perspectwe v1ew, wlth parts
broken away for convenience in illustration, of
a general arrangement accordmg to the¢present
re-invention, mounted on an alrplane
. type.
»- portion of Figure 1, with the- alrplane stlucture
*omitted. “Figure 3 is a transverse section, -on-an
: _en_larged scale; through the wing of: the airplane
+ taken- along-the line.3-—3 of Figure. 1, Figure
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4 1s a v1ew taken along the 11ne 4—4 of Flgure
~Fig-

ure 5 is a V1ew c01respond1ng to F1gure 4 of an

_embodiment emnloymg a..modified form of fix-
_ture. Figure 6 is a view.taken along the l1ne 5—6

of Flgure 5, F‘lgure 7 is g side view, on an. en-
larged scale, taken along the line 7—7.0f Figure

.1, with parts of the airplane omitted for .con-
. venience in- 1llustrat10n Flgure 8isa V1ew taken

along- the 11ne 3——8 of Flgure .. Flgure 9.is a

‘detail view, in perspectlve of a, port1on of the

v» vstructure illustrated in Figures 7'and 8., Figyre
10718 a view, on a stlll larger scale taken along

15

the line 10—10 of Figure 7. Figure 11 is. an. en-

larged v1ew on the sarie, s0a1e as Flgure 10 of a

_’portlon of Fxgure 8, w1th some parts in.cr oss sec-
tion for convenlence 1n 111ustrat10n

Flrrure 12

_is.an enls rged long1tud1nal Cross sectlon of a

20,

25

© wing. In such a structure durlng actua

'50

35.

““plast tube ot gun barrel‘), \durlng"’aétu_

0 threaded holes i1

' taken along the ne '

d1ca ed genelally at” 16

the w1ng

51ght1ng tube employed in t_he apparatu illy
trated in’ Frrures 7 and . Vi€

“In ‘the  structire
“cated in the drawmgs the barrel 21 of, th .81
does” not pass throtigh' the leadlng ‘edge 61

GV
barrel and extends through,
Alternatively, ]

“in*the leading "'edge of ‘the ‘wing; through
the blast tube or gun barrel passes ls Ti¢
d

m111tary combat by means of a’ cover

“Both" ‘blast tube and
“are removed for ahgmng the glns, aceoy
. the’ p1esent 1nventxon and: their places taken‘by
“a bore bar 22 within' the barrel of the gun and an

j ahgmng ﬁxture I8 attached to the leadmg édge

45

“of the wing; “both ds” heremafter descrIb
greater detail, . ; .
The " slght allgmng ﬁxture 1nd1cated 'generally

YAt 10, and’ as hereinafter ‘described’ i’ grleater

50 ‘plane. It comprises two sighting tubes 105 nd

HS optical sight 61, bemg -aligned through(tube

“and 51ghts are then ‘réady for 1ise.
Referrmg now to Figures 1 and_ 2 Lthe 14

he. ﬁghter,
‘Figure 2 is an enlarged detaﬂ view of a
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curately located with respect to the points of. at-
tachment of. the Wing to the. fiiselage 14 of ‘the
airplane.

to the point is not fixed, so'that rotation of the ' ;
gun 20 about the point 23 as a pivot is pérmitted.
To accomplish this, a.supporting strut ;.(not

shown) has drilled therethrough ‘an. accurately . -
located hole through which passes a: sniigly fit--. -

ting cylindrical:stem 27 of 5 yoke member 28.. A
pin 25 passes through the arms of the yoke mem-
ber and also through lugs 28 on a two- ~piece
: adapter 29 fitting over a collar 30 on the barrel
©-21 of the gun 20, The ligs 28 fit sniigly between
the arms of the yoke member 26 -The downward-
; "with four pins 31 wh1ch fit into two holes 34 on
"Iugé 32 attached to ‘collar 30, and two holes 35 on
oppos1te sides of the housmg for the mechanlsm
: of the'gun. |
_"The pos1t1on of the supportmg strut ‘ahd 1ts
7 accurately Iocated Hole through which passes’ cy-
llndrlcal stem 2T'is made one of the bas1c ‘refer-
"‘ence or jigging points’ in the construction of the
“Wing 16, A’lock nut 33 on the threaded stem 27
i 'of the” yoke ‘Member 26 serves to draw up the as-
semblage t1ghtly and accurately maintain its po-
" sition;” Tt will be’ seen ‘that the giin 20 can rotate
about stem 217 or p1n 25 as axes, but cannot ro-
““tate about its own horizontal axis, 'Thé true lo-
’ catmn of fixed pomt 23 is seen to e the inter-
) sectmn of the axes of stém 2T and pin 28,
The, rearmost point 24 on the other hand is
. ,novable, and ‘alignment of . the gun "is ‘accom-
phshed by movement of th1s po1nt e1ther horizon-
‘tally or vert1cally until. the des1red pos1t1on is
’.' reached When ahgnment is completed the po—

. “'sition of pomt 24 with relatlon o the wing is-

ﬁxed by any convement form of permanent or
selm-permanent fastener (not shown) .
Referrmg now to Flgures 3 and 4; the ahgnmv
‘.,' ﬁxture is md1cated generally at, 8. I consists
. a plate in which several openings are accu-
rately drilled.’. Two of these’ ‘opénings; ‘coincide’in
) - Spacing w1th t paclng of the threaded holes 11,

,.the 10ng1tud1nal ax1s of the. fastener by providing

) 11ghtly w1der' than ‘the' d1ameter of

.36 are prov1ded one Of more sets of ‘horizontal
; .marks 31 which serve as reference points for the

“alighiment operatmn -
‘The_ holes 11 are accurately. located lugs ‘41
nstituting part of “the wing structure of the
- airplane, dnd made aceurate, reference or 31gg1ng
. .points in the constructmn of the wing 16.” The
shank of each ‘of the fasteners 43 fits snugly ina
'ole 17, and 1s held in place by abutment of., the

- pos1t1on as shown in Flgure 4, forces the 'vprmg
38 into_a slot. 39 at the reat end of, the 12 stener

. the way while the fixture is bemg 1nstalled Aft-
~“er installation of fixture 18, the rear end of the

Although the location of point 23 is
fixed, the orientation of the gun with referénce

that the shank of the fastener Is larger 1s d1ame- :

On each side” of’ ‘the opening 5:

4

. gun 20 is mampulated unt11 the bore bar is in
“line with'the épening 36. * The'Bére! bar is then
_ﬁ_brought forward by means of handle 42 through
“the opening 36 until it is substantially flush with
the face of thé'fixture 8. Lateral alignment is
“'gecomplished either visually or by inserting a
..feeler gauge, of predetermined thickness between
the’bore har-22 and one edge of the slot 36, and
‘theén maniptlating the rear end of the gun until
10,.the feeler gauge contacts both bore bar and slot.
Vertrcal alignment is obtained by similar ma-
n1pu1at1on until a horizontal mark 4{ on the
_ front face of the bore bar is in line with the re-
qulred set ‘of’ marks 31 “'When 'both lateral and
157 vertical | , alignments “have béen completed “the
S r end of the gun'is fastened securely in plakce,
the fixture 18 remgved; the ‘blast tubes ahd fair-

: 1ngs replaced and the gun is ready for firing. -
From the above descr1pt1on, it will be ‘seen’;’in
20 _effect, that the g’ is sighted on the ﬁxture 18.
ance the' pomt 28 at about the center of the gun
20 is flxed ad;ustment being’ accomphshed by
g \hor1zonta1 or vert1ca1 movement of the vear'end
of ‘thé gun)'it i§ seen that this’is substantlally

"o equlv ent to 51ght1ng the gun on' a distant tar-
get Smce the po""tlons of the holes 1T and’ the
pomt 23, are very accurately ocated or jigged'in
*the manufacture ‘of the airplane, it’is seen”that
the plate ﬁxture IB W1th the pomt 23 provrdes a

3

n." Smce ‘as’ heremafter pomted out, the" gun
ght is accurately allgned in g smular fashion
e gun and s1ghts therefor are very eas1ly and
accurately ahgned ‘in the proper pos1t10n

,.v”’The proper: pOSlthn for: the. marks 31 and ‘the

40 stitable distance. In practlce 1t has been fotind
“ that 250 ‘yards is the ‘most’ ‘satisfactory, ‘“With
..this arrangement, the guns can then be’ ahgned
“to provxde converging fire at 250 yards The hole
36 is. then accurately drilled to- cooperate W1th

4., “thé o bar 22, and this fixture ma¥ then be used
on all’ ubSequent alrplanes of “the’ same type
The pos 'on of “the marks 371 "are’ accurately

Iocated in the’ same fashmn The sdine plate 18
) ay somet1mes be used on dlﬁerent sub-varx-
es of the ,,same general type of axrplane, but in

nay 'k 1 ’eably employed_ in the ‘sa¥ne
05 Jairplane. For "example, some airplanes may be
H prov1ded W1th 30 cahber and other airplanes with
50" caliber’ guns In ‘this’ ¢ase dlﬁerent s1ght1ng
ﬁxtures 18, or different marks 37 ‘thereon, may
be employed
70 Aslightly” different type of fixture, which can
: be used in the place of the fixture” I8, is sHown
in Flgure 5. This’ ﬁxture indicated generally
at 48, i provided Wwith' a’ pair of fasténeérs 50
*~'§imilar'to the fasteners 43 in Flgure 4,” The plate
7848 contalns & large ceniral opening covered over
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" by a second plate member 49. The latter is held

in place by means of bolts 52 fixed in holes in
plate 48 and passing through slots 51 in plate
49. The plate 49 is then moved vertically un-
til the alignment marks 53 on plate 48 are in
line with the corresponding alignment marks 54
on plate 49. When this adjustment is made the
plate 49 is fastened securely in place by tighten-
ing the wing nuts 55 on bolts 52. The alignment
is then accomplished, as in the case of the em-
bodiment of the invention shown in Figure 2,
except that the front end of the bore bar has
a horizontal alignment mark 58 and a vertical
mark 58 to be put in line with the correspond-

ing alignment marks 58 and 57 respectively on |

the plate 49.

The marks shown on the plates and bore bars
of the embodiments shown in FMigures 4 and 5
may be of any convenient type, such as paint

. markings, grooves, ridges, efc., or may be an edge

portion of either plate or bore bar. The term

L “mark” is understood to inelude such alternative
~ forms of marking.

Referring now to Figures 1,7, 8 and 9, the gun

“sight aligning device T8 consists of a triangular
-. support mounted on a frame, the apparatus be-

ing placed in the cockpit I8 of the airplane. The

. frame comprises two - longitudinally extending

base bars T{ and 72 and a transversely extend-
ing base bar 13.
tached to two leveling pads 74 and 15 which
serve to level the device about the longitudinal
axis of the fuselage {4. These leveling pads are
rested on lugs 78 and 717, respectively, attached

" to longerons 78 and 719, respectively, of the airs:

plane fuselage 14. The positions and orienta-
tions of longerons 18 and 79 are hasic reference
points or jigging points in the construction of
the fuselage 14. Thus, it is very accurately
located with respect to the center line of the:

“alrplane and to the points of attachment of the

fuselage to the wing {6, and with respect to the
general aspect of the airplane during flight.
The base bar 7i is connected to base bar 72

‘through parallel links 89 and an adjustable link

8i. After the device is rested on lugs 78 and

11, the base bar 712 is allowed to drop until it

" rests on lugs 82 attached to longeron 18. The

" wing nut 85 is then tightened to maintain the rel-

“‘ative positions of base bars 7{ and 72,
" the aligning device 7% is moved as a whole, to
“the right (Figure 8) until pad 83 and plate 84,

Finally,

“situated at opposite ends of base bar 72, rest

- . passing through holes in bar 1.
~-blage is held together by means of wing nut 93
.- on threaded stud 92.

[3d

‘against inner edge 88 of longeron T8. This serves

to level the device about the transverse axis of

" ‘the fuselage {4, and also orients it correctly about

the vertical axis of the fuselage. The device is

“'then in line with the center line of the airplane.

“Transverse base bar 713 is tubular in structure,
and is strengthened by means of parallel tubular
transverse bar 90, to which it is connected by
tubular cross-braces 87, 88 and 89. Bars 13 and
90 are welded to plate 84, and all connections be-
tween tubular elements 73, 87, 88, 89 and 98 are

.. also welded. Longitudinal base bar 1! is also con=

nected to plate 84, but the latter connection is
detachable. It is effected by two studs 91 and a
third threaded stud 22 welded to plate 84 and
The assem-

Transverse rigidity is se-

..eured by two short horizontal tubular braces §4
rpand 95, welded at their opposite ends to plate

84 and. to a short vertical tubular brace 96.
A horizontal cross piece 97 is welded to the two

The transverse bar 13 is at--

vertical tubular braces 81 and 96. At opposite
ends of the cross piece 97 are journaled two tubu-
lar legs {01 and 102, provided with cross braces
103. At the upper end of legs 18I and 102 there
is rigidly mounted a support 104 for a tubular
sight 105. A third tubular leg 11§ is journaled
at its lower end:on cross brace 88, and is welded
near its upper end to a diagonal member {12. A

b' “second support (i4 for a second tubular sight

0

115 is adjustably and removably mounted near

.. .the upper end of tubular members ({1 and (112,

" of connecting leg 101 to leg 141.

Figures 10 -and 11 illustrate the mounting for
sight supports 104 and 114, and also the method
The means for
mounting sight support 104 is simple, and con-
sists merely of a member 106 welded to legs 101

-~ and 102 and sight support {04. The mounting for
.support 114, however, consists of a bracket (16

-

20

25

welded at the ends of the upper arm (17 along
the length of support {i4. The angle of the
bracket is pivotally mounted.in bearing pillows
provided at the fore and aft ends of a plate 120.
Welded to plate 120 is a bolt {8 which also passes
through a second plate 123 which is welded to
members 11 and {12. Plate 120 is oriented with

. fespect to plate 123 by means of two studs 121

30

35

40

45

a0

GO

G3

70

and 122 welded to plate 120 and passing through
plate 123. Plates 120 and (23 are held together
by means of wing nut {19 threaded on bolt 118.
Stud 122 is elongated, and has loosely fitted over
its shank, in order, a spring 124, hemispherical
element 125, a slot in lower arm 126 of bracket
i16, and a knurled adjusting nut 127. : It is eas-
ily seen that movement of the sight (14 through
an arc at right angles to the line of sight may be
effected by manipulation of nut 127. In addition,
the entire sight 115, together with its support and
adjusting mechanism, and plate 120, may be re-
moved from fixture 70 by merely removing wing
nut 119, . .

In member 106 there is provided s cylindrical
socket 107, Into this socket there is fitted an ex-
tension 108 of member {1{. The two legs 181 and
{11 are held in place by means of a set screw 08
seating into a depression on extension 109. Mem-
bers 102 and 1i2 are held together by, similar
means.

Referring now to. Figures 12 and 13, the tubu-
lar sight 185, to which sight (15 is similar, is
composed of a peep—opening 131 and a lens 132, on
which are mounted cross-hairs 133, Alignment
of optical sight 61 is effected by looking through
the peep-opening 131 towards the lens 132, and
then adjusting. the position of the optical sight
61 until its cross-hairs coincide with the Cross-
hairs 133. Similarly, alignment of ring sight. 62
and bead sight 63 is effected by means of the sec-
ond tubular sight (15, until the ring and bead
sights coincide w1th the cross-hairs 133 of sight;
{15.

It is seen that 51ght 1186, its support and mount-
ing may be removed entirely from the apparatus

by merely removing wing nut ({9 and. then lift-

ing the sight. and mounting. This is desirable
because in some varieties of planes only a single
sight is provided. The gun sight aligning device
itself, when removed from the airplane, may be
collapsed and stowed in a small space. This may
be accomplished by loosening set serew (08, lift-
ing legs 10t and 192 from members {11 and 112,
and then collapsing all three legs downwards
about their lower pivoted ends, Longitudinal
base bars Tl and 12 are then separated from the

--remainder ‘of  the apparatus by removing: wing

(f ]

nut 93,
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- +'Thegun sight aligning device 10; ince it aligns
“the sights with respect-to the center-line of the
an'plane may be used on any alrplane on which
: 'un ahgnmg fixtures 18 are used.- It is hot neces-
v to provide different devices 10:for' different
#‘sub-varieties of airplane.’
- The apparatus of the present 1nvent10n is pref-
v erably employed jnan airplane ‘or other vehicle
~having’ &' 'standardized- donstruction, that~is, in
~which the hasic reference -or jigging points are
“lyniformly located in all airplanes of a-given type.
BE I—IoWever,’ﬁhe ‘invention is 'also applicable to air-
~iplaties-or other vehicles it which the construction
wigless §tandardized, but in which the guns, sights
Yor other‘éqguipment are often removed for modi-
ﬁca;tmn adJustment ‘cleaning; servicing, replac-
“ing'of 'hroken or wWorn parts, or other treatment.
In thiscase a separate set of fixtures is provided
“fof éach ‘airplane or othervehicle.. After the guns
“”and sights in- & vehicle are’ initially aligned by
heé conventional method and the fixtures cali-
Yrated thérewith, these fixtures constitute part
>of ' the! eqmpment of that'veliicle and provide a
: \method ahd ‘teans- for realigning- the guns and
*igights when they gre replaced in the vehicle.

The-'above discussion-has been in connection
¥ with: ) specific form ‘of the invention. It is obvi-
«pus:-however, that many changes may be made
“Yn thi§ formy without departing’ from the spirit of
wthe-invention. - It is to bé understood, therefore,
"that the 1n've'n'tion is' not tobe limited except as

deﬁned in the appended claims.

© We' claim:

-1 Apparatus for aligning: a gun and a gun-
?“-sig’ht ‘séparately’ mounted in a vehicle, the gun
vheihg ‘pivotally attached to the vehicle at a basic
“rpeferénce’ point for' the construction of said ve-
- hieley ‘g “bar ‘member - for- slidable insertion into
v the'barrel of said gun, a plate member mountable

in a fixed position with respect to another basic.

peference point for the construction of said ve-
hlcle, ah-openihg in sald ‘plate member for dater-
“mining alignment of ‘said Bar member therewith,
g, support-ahd a'sighting device mounted in pre-
i determmed relation thereon for optically deter-
‘Omining’ the ‘alichinent of the gun sight, said sup-
port bemg arranged for seating upon ‘said ve-
“Rielein predetermlned telationship to still other
' pasic “teference points for the construction of
= ald Vehicle.
49 Apparatus for'aligning a-gun mounted in the
wmg iand a gunsight mounted in the fuselage of
“an rafrplane; said ‘sun being pivoted at a point
gecurately located with respéct to a basic refer-

”éon’ip‘ri‘sing a bar member for slidable insertion
“Uihto " the “barrel of said 'gun, a''plate member
iotiithble! in & fiXed position with respect - to
s aflother basic refarence ‘point” for the construc-
t10n of said airplane at the leading edge of said
twing, ‘an operiing in said plate member for deter-
“fhining the slignment of said: bar member there-
¥Syith,-marks on said bar member-and said plate
“-meémber’ for accurately determining the align-
Jament of ‘said bar member and said plate member,
» a-support ‘mountable in-the fuselage of said air-
+ plane, atubular sight accurately mounted on said
-~ support, said support-comprising a-frame having
~ g transverse frame member and s longitudinal
« frame member detachable from-each other, legs
- attached at one set of -their ends to said trans-
.:. verse frame member and at their-opposite -ends
-to said tubular -sight, said- legs being detachable
at one set of ends thereof and pivotally mounted

ce’ point’ for the construction of said airplane,.

: 8
~at the opposite ends:thereof; and stops on said
'qungiﬁildinalf frame meniber for:accurately orient-
ing said ‘frame with respect to'the loligitudinal

“center line of said airplane.

§ 3. Apparatus for ‘aligning a-gun. mounted lin a
“'yehiele, said gun being’ pivoted at a point -accu~
-~ ‘rately located  with respect to a basic reference
~point:for the construction of said vehidle,” com-

“prising: a -bar meémber for'slidable irisertion into
the barrel-of said gun, a platé thember mouritable
in o fixed’ position with respect to another basic

‘veference ~point “ for. the- construction *of ~-said
© yehicle; an opening-in said plate ‘member for
< aligning-said bar member therewith; and marks

15 ‘onisaid bar member and-said-plate:member,.

4. Apparatus for aligning a gun mounted inithe
wing of ‘an airplane, said gun-Yeing pivoted at a
! point- accurately located with respect to-a: basic
reference point for ‘the construction of said: air-
plane, - comprising’ a  bar -member for islidable
~insertion into the barrel of said-gun; a plate'mem-
ber mountable in & fixed position: with respect: to
another basic reference point for the construction

_of said airplane at the leading edge of-said'wing,

25 :an opening in said plate member for aligningsaid
-'5bar ‘meinber - therewith, and marks ‘on said:bar

~inember-and- said- plate- member - for-accurately

- adjusting the giignment of 'said bar member- and
~said plate member.

30 5. Apparatus for aligning a gunsight- mounted
- in the fuselagé of an airplane, comprising a-sup-

port mountable ‘in- the fuselage of said airplane,

+ o tubular sight accurately mounted on said sup-

- -port,- said support comprising a frame having a
g5 transverse frame member and a longitudinal

frame member ‘detachable from: each -other; legs
attached at one set of their ends tosaid trans-

- verse frame member and at the opposite ends:-to

“said tubular sight, said legs being detachable: at
40 one set-of ends thereof and pivotally mounted at

--the opposite ends thereof and steps on-said-lon~
gitudinal frame member for accurately orienting
said frame with respect to the longitudinal- cen-
ter line of said airplane.

- 6:-Apparatus for aligning a gun s1ght‘mounted
in the fuselage-of an airplane; comprising s sup-
port: mountable in ‘said fuselage, said -support
comprising a frame having a transverse meraber

sand a longitudinal member, legs pivotally -at-

50 tached at their lower ends-to:-said-transverse

frame member and detachably-connected-to:each

‘other at their upper ends, said legs when sc-con-

- nected defining with said transverse frame mem-

ber a substantiaily triangular support; a sighting

55 device for-optically determining the-alignment of
- the gun sight mounted on one of said legs near

the -apexof said triangular -support, -and stop
racans. in- said- longitudinal frame member<-for
- orienting- said frame with-respect to-the-longi-
go tudinal axis of said airplane.
CLEM G. TR,IMBACH
JOHN C. PARKIN.

' REFERENCES CITED

65 - The following-references are of record in’ the
- file-of this patent:

UNITED STATES PATENTS -

10

20

45

Number Name Date
70 1,295,075 -~ " 'Sheppard - ... ““Feb. 18,1919
1,309,429 Stephen __________.__ _July 8, 1919
1,400,772 - Schileth ___________; Dec’” 20, 1921
~ 1,959,551  Schubert _.._______ May 22 1934
: 2144 838 PFalge - . __ Jan 24; 1939
2,380,501 ' ~Christian et al, - _.__- - July: 31 1945



