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7o all whom it may concern:
Be it known that I, Georees RirrLArD, 8

" citizen of the Repubhc of France, residing

10

at New York, in the county of Bronx and
State of New York, have invented certain
new and useful Improvements,in Jig Sys-
tems for Aeroplane Manufacture; and I do
hereby declare the following to be a full,
clear,and exact description of the 1nvent10n,

‘such as will enable-others skilled in the art to

which it appertains to make and use the
same, reference being had to the accompa-
nying drawings, and to characters of refer-
ence marked thereon, which form a part of

} I this specification.

-
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The present invention relates, generally,
to mechanism for use in the manufacture and
construction of body frames or fuselages for
aeroplanes; and the invention has reference,
more pa,rtlcularly, to a novel construction
and system of jigs for forming and assem-
bling the elements of a body frame or fuse-
lage of an aeroplane.

The invention has for its principal ob]ect
to provide a novel construction and arrange-
ment of jigs, adapted to be mounted upon
a suitable work-bench, and.which are oper-
atable to bend the longltudmal chords of the
aeroplane frame-work or fuselage into
proper shape, and then correlate the same
with each other so that the stanchions and
stretchers may be properly. assembled there-
with ready for the attachment of the wire
ties or truss members which -are adapted to
secure the elements of the frame-work or
fuselage in assembled relation. The use of

the novel construction of jigs results in a

great saving of time and labor in the con-
summation of the work of assembling an
aeroplane body frame-work or fuselage, and
also permits of the employment of unskilled
labor for such work in place of the hereto-
fore necessary highly skilled labor.

Other objects of the present invention, not

at this - time more particularly enumerated,-
will be clearly understood from the follow--

ing detailed description of the same,

With the various objects of the present in--

vention in view. the same consists, primarily,
in the novel arrangement and construction of
jigs, for the purposes above mentioned, here-

inafter set forth; and, the invention consists,

furthermore, in the novel arrangements and

. combinations of the various devices and

parts, as well as.in the details of the con-
struction of the same, all of which will be

more fully described in the following speci-
fication, and then finally embodied in the
claims appended thereto.

The invention is clearly illustrated in the

‘accompanying drawings, in which :—

Figure 1 is a top or plan view of my novel
construction and system of jigs, illustrating
how the same are employed in assembling
the elements of an aeroplane frame-work or
fuselage.

Fig. 2 is a vertical longitudinal section
1]:}11 ough the same, taken on line 2—2 in’ said

F1g 3 is a transverse or cross-section,
drawn on an enlarged scale, and showing a
jig element on one side in vertical section,
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while the oppos1te ]1g element is shown in -

side elevation.

Fig. 4 is a detail view showing in part
side elevation and in part longitudinal ver-
tical section a portion of the system of novel
Jjig elements, said view being also drawn on
an enlarged scale

Similar characters of reference are em-
ployed in' all of the hereinabove described
views to indicate corresponding parts.

Referring now to the said drawings, the
reference character 1 indicates a suitable
bench or work-table upon which the novel
construction and arrangement of jig ele-
ments are mounted. The said jigs are
mounted -or arranged in transversely dis-
posed sets, longitudinally spaced apart at
proper intervals. Each jig set comprises a
transverse rail 2, preferably constructed of
channel iron, fixed with its channeled side
downward to extend across the bench or
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table 1, with its ends projecting slightly .

beyond the side marginal edges of said
bench or table. Mounted upon said rail, for
slidable movement thereon, are a pair of op-

- posed jig standards or frames, each compris-
- ing a base-portion 3 having side flanges 4

adapted to embrace said rail 2, and upright
members 5 and 6 extending upwa,rdly from
said base-portion in suitably spaced relation
one to the other, the same being connected
together at their upper ends by means of a

‘horizontal portion 7. Secured upon said

rail 2 in the rear of each jig standard or
frame, are stop-devices 8 against which the
jig standards or frames are brought to rest,
when retracted, to determine their normal
initial ,positions‘ The means for imparting

the sliding movement of said jig standards

or frames upon said rail comprise lever means
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9 pivoted to each end of said rail by means
of the transverse shafts 10 extending through
the latter. Said lever means 9 are provided
with hand-grasps or operating handles 11
which are yoke-shaped so as to extend around
the ends of the rail. Interconnecting the
free ends of said lever means 9 with the base-
portions of said jig-standards or frames are
connecting-links 12, Pull spring means 13
are provided for assisting the forward op-
erative sliding movement of said jig stand-
ards or frames on said rail, the same being

anchored by one of their ends to an interme-

diate portion of said rail and by the opposite
ends to the base-portions of said jig stand-
ards or frames. ' :
In order to lock said jig standards or
frames in their forwardly moved operative
position, there is provided in said rail 2 be-
neath each base-portion 3 of each jig stand-
ard or frame a longitudinally extending
slot 14. Arranged in the channel of said
rail 2, beneath each jig standard or frame,
is a clamp plate 15, through which extends
a bolt 16, the shank of which projects
upwardly through said slot 14, and thence
through an opening 17 provided in the base-
portion 8 of each jig-standard or frame.
The upper end of said bolt shank is threaded
to receive a lock-nut element 18 provided
with the hand-wheel flange 19 for manipu-
lating the same. By screwing down the
lock-nut element 18 the clamp-plate 15 is
drawn upwardly and the base-portion 8 of
the jig-standard or frame is forced down-

- wardly into frictionally bound or clamped
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‘relation to said rail 2, thereby locking the

jig-standard or frame immovably to and
upon said rail.
In order to determine the proper amount

- of inward or forward movement of the jig

standards or frames, when sliding the same
to operative position, there is provided in
connection with said rail 2, intermediate the
opposed jig standards or frames, a templet
member or stop-plate 20, the same being se-
cured in fixed relation to the rail 2 by means

of a nut and bolt 21, or any other suitable

fastening means.
The uprights 5 and 6 of each jig stand-
ard or frame are provided with upper ver-

_tical slots 22 and lower vertical slots 23.

The upper slots 22 of the respective uprights

are alined opposite to each other, and in the .

same manner the lower slots 23 are likewise
alined opposite to each other. Arranged in
connection with said upright 5. of each jig

standard or frame, in association with the -

upper slot 22 thereof, for vertical adjust-
ment relative to the jig standard or frame,

is a guide-block comprising two membeérs 94 -
and 25, which are secured together by clamp .

screws 26 for clamping said two members
together in proper adjusted position rela-
tive to the upright 5. In like manner, ar-

1,308,596

ranged in connection with said upright 6 of

“each jig standard or frame, in association

with the upper slot 22 thereof, for vertical
adjustment relative to the jig standard or
frame, is a guide-block comprising two mem-
bers 27 and 28, which are sccured together
by clamp-screws 29 for clamping said two
members together in proper adjusted posi-
tion relative to the upright 6. The respec-
tive guide-blocks comprised by the parts 24
and 25 and 27 and 28 are adjusted and ar-
ranged in relative horizontal alinement one
with the other. Said guide-block com-
prised by the parts 27 and 28 is provided
with an opening 80 in which is slidably
mounted a stem or shank 31, provided at
one end with an annular collar or flange 32
from which project outwardly a pair of
fork-arms 33 slidably disposed in openings
34 provided in the guide-block comprised
by the parts 24 and 25. A compression
spring 35 arranged about said stem or shank
31 between the guide-block comprised by
the parts 27 and 28 and the collar or flange
32 tends to normally force said stem or
shank forward to project said fork-arms 33
normally outward from the outer face of
said guide-block comprised by the parts 24
and 25. ~ Connected with the rearward end
of said stem or shank 81 is a head 36 which
normally rests against the outer face of said

-guide-block comprised by the parts 27 and

28. Extending transversely through said
head 36 is a wrist-pin 37. Pivoted on each
end of said wrist pin 87, so as to be disposed
one on each side of said head 36 are a pair
of éccentric cams 38. Said cams are inter-
connected together, for simultaneous oper-
ation, by means of a lever loop 39 whereby
the cams are operated. The said cams bear
with their peripheries against the outer face
of said guide-block comprised by the parts
27 and 28, against which they thrust to im-
part a retracting movement to said stem or
shank 31 which serves to retract said fork-
arms 33 from their normal outwardly pro-
jecting position relative to said guide-block
comprised by the parts 24 and 25.
Arranged in connection with said up-

rights 5 and 6, in association with the re-

spective lower slots 28 thereof, is a mecha-

nism similar to that immediately above de-
scribed, as will be apparent from an inspec-
tion of the drawings, wherein similar char-
acters of reference are employed to indicate
the same detail structure of said mechanism.

For convenience the above mentioned
mechanisms may be respectively referred to,
generally, hereinafter by the terms “upper

-~ fork mechanism” and “lower fork mecha-

nism ”.
In order to normally determine and fix

the positions of said upper fork mechanism
and lower fork mechanism relative to each

other and to the jig standards or frames
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upon which they are mounted, there is pro-
vided in connection with each upright 3,
of each jig standard or frame, a templet
member or stop plate 40, which is fixed upon
said upright 5 intermediate the respective
upper fork mechanism and lower fork mech-
anism by means of a nut and bolt 41, or by
any other suitable fastening means.

The above description defines the detail
structure of one jig set. In practice a plu-
rality of such jig sets are utilized all con-
structed in like manner,

The jig sets are mounted on the bench 1

in a spaced relation one to the other adapted °

to best position the same to produce, when
operated, the desired curved contour in hori-
zontal plane desired to be produced in the
longitudinal chords of an aeroplane body-
frame or fuselage. The respective upper
fork mechanism and lower fork mechanism
of each jig standard or frame, are normally
fixed in vertically adjusted position relative
to each other adapted to best position the
same to produce, when operated, the desired.
curved contour in vertical plane desired to
be produced in the longitudinal chords of
an aeroplane body-frame or fuselage.

In operation, the jig sets, thus arranged,
are employed in the following manner:—

When operations are begun, the jig stand-
ards or frames of each set, are retracted to

_ normal initial positions against their re-
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spective  stops 8. This results in position-
ing the jig standards or frames on each side
of the sets thereof in relative straight aline-
ment one with the other in a vertical plane,
as shown by the dotted representation of
portions of said parts illustrated in Fig. 1
of the drawings. '

The templet members or stop plates 40 of
each jig standard or frame are of predeter-
mined size or length so as to position the
upper fork mechanisms of each jig set rela-
tive to the upper fork mechanisms of the
other jig sets to produce the vertical plane
curvature desired to be imparted to certain
of the longitudinal chords of the aeroplane
body frame or fuselage, and in like manner,
the templet members or stop-plates 40 pro-
vide a positioning guide for determining the
position’ of the lower fork mechanisms of
each jig set relative to the lower fork mech-
anisms of the other jig sets to produce the

-vertical plane curvature desired to be im-

parted to certain of the other longitudinal
chords of the aeroplane body-frame or fuse-
lage. The respective upper and lower fork
mechanisms of ‘each jig set are adjusted on
the jig standards or frames in stepped rela-
tion to said templet members or stop-plates
40, and are then immovably fixed in such
positions by clamping the guide-blocks com-
prised by the parts 24 and 25 and 27 and 28
upon the respective uprights 5 and 6 in such
positions.

8

When thus positioned the eccentric cams
38 are manipulated to retract the stem or
shank 31 to withdraw the fork arms 33
from projection beyond the face of jthe
guide-blocks comprised by the parts 24 70
and 25,

The workmen, preferably two upon each
side of the bench and jig sets, now take a
length of straight material from which a -
longitudinal chord 42 for the aeroplane 75
body-frame or fuselage is to be formed, and
positioning the same relative to the inner
faces of the jig standards or frames, begin
to apply the same to the jigs. Preferably,
the workmen begin the work at the interme-
diate jig set which determines the highest
point of the curve to be formed, and operate -
the upper fork ‘mechanism of said jig set
to project the fork arms 33 to embrace the
chord material at such point. - Each work-
man now proceeds to work toward the re-
spective free ends of the chord material,
and by bearing down on the latter registers
or alines the same with the upper fork mech-
anism of the next adjacent jig set, thus be-
ginning the curvature desired to be imparted
to the chord material. When the chord ma-
terial is thus positioned and alined opposite
the upper fork mechanism of the next ad-
jacent jig set, the workman operates the
eccentric cam mechanism 88 to release the
stem or shank 81 from retracted position,
so that the spring 35 may move the same
forward to project the fork arms 83 to em-
brace the chord material and thus hold the
same to the curvature to which it has thus
been forced. Thus the workmen proceed
from jig set to jig set until the ends of the
chord material are reached, and it will thus
be seen, that the desired curvature in ver-
tical plane is imparted to the chord material.
In the same manner, the workman operating
with the lower fork mechanisms of the sev-
eral jig sets impart to or set up another
length of chord material in the desired
curvature in vertical plane, and thus all
four chord members 42 are shaped to the
required curves in vertical plane.

This having been accomplished the jig
sets ‘are now operated to move the chord
members into proper assembled position rela-
tive to each other, and at the same time pro-
ducing therein the desired curvatare in hori-
zontal plane to which they are necessarily '
to be shaped. This operation is effected by 120,
placing between horizontally opposite chords
42, at an intermediate point between their
ends, the stretcher members 43, then by og-
erating the levers 9 of opposite jig stand-
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ards or frames of intermediate jig sets, such 125 -

jig standards or frames are carried slightly
forward so as to engage the chords 42 with
the ends of the stretchers 43, and stanchions
44 are engaged between the vertically oppo- _
site chords 42 at the same points ready to 130
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have yoke-bolts 45 associated therewith for
securing the parts together. The workmen
now, as may be convenient, slide forward
the jig standards or frames against the posi-
tioning templet members or stop-plates 20,
at the same time placing in position the sev-
eral stretchers 48, and stanchions 44 until
the chords 42 are finally curved in horizontal
plane to the shape required: It will be ap-
parent that the throw or movement of the
several jig standards or frames varies in
each jig set to conform to the amount of
curve at the location of each jig set, and
that such throw or movement is determined
by the templet member or stop-plate 20 of

"each jig set, said templet members or sto

plates being of predetermined lengths requi-
site to the result required.

It will be apparent that the chord ma-
terial does not have to be shaped prior to
use, thus avoiding much labor heretofore re-
quired under the hand built system of fabri-
cating aeroplane frame bodies or fuselages.

It will also be apparent that by the use of
the jigs much time and labor may be saved,
and also that comparatively unskilled labor

~may be employed in place of skilled labor.

When the chords 42, stretchers 43 and
stanchions 44 have been assembled together
in the jigs, as above described, the stay-
wires or trusses 46 are secured in intercon-
necting relation with the said parts in the
usual way, and after the completion of this

work the jig standards or frames may be -
retracted on the rails 2 to normal initial po-

sition, thus releasing the completed body-
frame for removal from the jigs.

I am aware that some changes may be
made in the several arrangements and com-
binations of the various devices and parts,
as well as in the details of the construction
of .the same without departing from the
scope of my present invention as set forth
in the foregoing specification and as defined
in the appended claims. Hence, I do not
limit my invention to the exact arrange-
ments and-combinations of the several de-
vices and parts as described in the foregoing
specification; nor do I confine myself to the
exact details of the construction of the said
parts as illustrated.in the accompanying
drawings.

I claim :— : :

1. A system of jigs for assembling the
elements of an aeroplane body-frame or the
like -comprising, a plurality of jig sets
mounted in suitably spaced relation to each
other, each jig set comprising a fixed rail,
opposed jig standards slidable upon said
rails, each jig standard having upper fork

- mechanisms and lower fork mechanisms for

embrac¢ing and holding the longitudinal
chords of an aeroplane body-frame in a de-
sired produced curvature in vertical plane,
and means for sliding said jig standards

1,303,596

forwardly on said rails for producing a de-
sired curvature of said longitudinal chords
in horizontal plane and thus positioning a
plurality of said longitudinal chords rela-
tive to each other for securing thereto in as-
sembled relation therewith the stretchers,
stanchions and trusses of the aeroplane
body-frame,

2. A system of jigs for assembling the
elements of an aeroplane body-frame, or
the like, comprising a plurality of trans-
versely disposed jigs sets mounted in suit-
able longitudinally spaced relation to each
other, each jig set comprising a fixed trans-
verse rail, a pair of transversely opposed jig
standards slidably mounted on said rail for
movement toward each other, stop means for
determining the normal retracted position
of said jig standards, lever imechanism
pivoted to the ends of said rail and inter-
connected with said jig standards for im-
parting movement thereto, a templet-mem-
ber secured to said rail intermediate of said
opposed jig standards for determining the
inward sliding movement of the latter, and
each jig standard having upper fork mech-
anisms and lower fork mechanisms for em-
bracing and holding the longitudinal chords
of an aeroplane body frame in a desired
produced curvature in vertical plane,

3. A system of jigs for assembling the
elements of an aeroplane body-frame, or
the like, comprising a plurality of trans-
versely disposed jig sets mounted in suit-
able longitudinally spaced relation to each
other, each jig set comprising a fixed trans-
verse rail, a pair of .transversely opposed
jig standards slidably mounted on said rail
for movement toward each other, stop means
for determining the normal retracted posi-
tion of said jig standards, lever mechanism
pivoted to the ends of said rail and inter-
connected with said jig standards for. im-
parting movement thereto, a templet-mem-
ber secured to said rail intermediate of said
opposed jig standards for determining the
inward sliding movement of the latter, and
each jig standard having upper fork mech-
anisms and lower fork mechanisms for em-
bracing and holding the longitudinal chords

of an aeroplane body frame in a desired.

produced curvature in vertical plane, each
fork mechanism comprising vertically ad-
justable forward and rear guide-blocks in
horizontal alinement, means for clamping
said guide-blocks to said jig standards, a
stem slidable through said rear guide-block
having an annular shoulder at its forward
end to abut against said forward guide-
block, vertically alined fork arms slidable
through said forward guide-block for pro-
jection from the outer face thereof, an eccen-
tric cam mechanism connected with the rear-
ward end of said stem to coSperate with
said rear guide-block for retracting said
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stem to withdraw said fork arms from pro-
jected position relative to said forward
guide-block, and templet members fixed
upon said jig standards intermediate said
upper and lower fork mechanisms for deter-
mining the operative position of said fork
mechanisms relative to each other and to the
fork mechanisms of associated jig sets.

4. A system of jigs for assembling the
elements of an aeroplane body-frame, or
the like, comprising a plurality of trans-
versely disposed jig sets mounted in suit-
able longitudinally spaced relation to each

- other, each jig set comprising a fixed trans-

verse rail, a pair of transversely opposed jig
standards slidably mounted on said rail for
movement toward each other, stop means
for determining: the normal retracted posi-
tion of said jig standards, lever mechanisms
pivoted to the ends of said rail and inter-
connected with said jig standards for im-
parting movement thereto, spring means for
assisting the forward movement of each jig
standard, locking mechanism for clamping
said jig standards in their forwardly moved
positions, a templet member secured to said
rail intermediate of said opposed jig stand-
ards for determining the limits of the .for-
ward movement of said standards, each jig
standard having upper and lower fork
mechanisms for embracing and holding the
longitudinal chords of an aeroplane body-
frame in a desired produced curvature in
vertical plane.

5. A system of jigs for assembling the
elements of an aeroplane body-frame, or the
like, comprising a plurality of transversely
disposed jig sets mounted in suitable longi-
tudinally spaced relation to each other, each
jig set comprising a fixed transverse rail, a
pair of transversely opposed jig standards
slidably mounted on said rail for movement
toward each other, stop means for de-
termining the mnormal retracted position
of said jig standards, lever mechanisms
pivoted to the ends of said rail and in-
terconnected with said jig standards for
imparting movement thereto, spring means

for assisting the forward movement of each -

jig standard, locking mechanism for clamp-
g said jig standards in their forwardly
moved positions, a templet member secured
to said rail intermediate of said opposed jig
standards for determining the limits of for-
ward movement of said standards, each jig
standard having upper and lower fork mech-
anisms for. embracing and holding the lon-
gitudinal chords of an aeroplane body-
frame in a desired produced curvature in
vertical plane, each fork mechanism com-
prising a horizontally movable stem having
fork-arms for projection beyond the imner
face of each jig standard, means for slidably

supporting said stem and its fork-arms, and

an eccentric cam mechanism for imparting

S
desired movement to said stem and its fork-
arms,

6. A system of jigs for assembling the
elements of an aeroplane body-frame, or the
like, comprising a plurality of transversely
disposed jig sets mounted 1n suitable longi-
tudinally spaced relation to each other, each
jig set comprising a fixed transverse rail, a
pair of transversely opposed jig standards
slidably mounted on said rail for movement

70

75

toward each other, stop means for determin-

ing the normal retracted position of said jig
standards, lever mechanism pivoted to the
ends of said rail and interconnected with
said jig standards for imparting movement
thereto, a templet-member secured to said
rail intermediate of said opposed jig stand-
ards for determining the inward sliding
movement of the latter, each jig standard
having upper fork mechanisms and lower
fork mechanisms for embracing and hold-
ing the longitudinal chords of an aeroplane
body frame in a desired produced curvature
in vertical plane, each fork mechanism com-
prising a horizontally movable stem having
fork-arms for projection beyond the inner

80
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face of each jig standard, means for slidably

supporting said stem and its fork-arms, and
an eccentric cam mechanism for imparting
desired movement to said stem and its fork
arms.

7. A system of jigs for assembling the ele-

96

“ments of an aeroplane body-frame, or the

like, comprising a plurality of transversely
disposed jig sets mounted in suitable longitu-
dinally spaced relation to each other, each
jig set comprising a fixed transverse rail, a
pair of transversely opposed jig standards
slidably mounted on said rail for movement
toward each other, stop means for determin-
ing the normal retracted position of said
jig standards, lever mechanisms pivoted to
the ends of said rail and interconnected with
said jig standards for imparting movement
thereto, spring means for assisting the for-
ward movement of each jig standard, lock-
ing mechanism for clamping said jig stand-
ards in their forwardly moved positions, a
templet-member secured to said rail inter-
mediate of said opposed jig standards for
determining the limits of the forward move-

-ment of said ‘standards, each jig standard

having upper and lower fork mechanisms
for embracing and holding the longitudinal
chords of an aeroplane body-frame in a de-
sired produced curvature in vertical plane,
each fork mechanism comprising vertically
adjustable forward and rear guide-blocks in
horizontal alinement, means for clamping
said guide-blocks to said jig standards, a
stem slidable through said rear guide-block
having an annular shoulder at its forward
end to abut against said forward guide-
block, vertically alined fork-arms slidable
through said forward guide block for pro- :
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jection from the outer face thereof, a spring
means arranged between said rear guide-
block and said shoulder of said stem for im-
parting a forward thrust to the latter, an ec-
centric cam mechanism connected with the
rearward end of said stem to codperate with
said rear guide-block for retracting said
stem to withdraw said fork arms from pro-
jected position relative to said forward
guide-block, and templet members fixed

upon said jig standards intermediate said

upper and lower fork mechanisms for de-
termining the operative position of said fork
mechanisms relative to each other and to the
fork mechanisms of associated jig sets.

8. A system of jigs for assembling the ele-
ments of an aeroplane body-frame, or the
like, comprising a pluralify of normally
alined and paralle]l jig standards, each jig
standard having upper and lower fork
mechanisms for embracing and holding the
longitudinal chords of an aeroplane body-
frame in a desired produced curvature in
vertical plane, and means for moving said

jig standards inwardly in relative varying

1,303,506

degrees to produce a desired curvature of
said chords in horizontal plane.

9. A system of jigs for assembling the
elements of an aeroplane body-frame, or the
like, comprising a plurality of normally
alined and parallel jig standards, each jig
standard having upper and lower fork mech-
anisms for embracing and holding the lon-
gitudinal chords of an aeroplane body-frame
n a desired produced curvature in vertical
plane, means for moving said jig standards
Inwardly in relative varying degrees to pro-
duce a desired curvature of said chords in
horizontal plane, stop means for determin-
ing the inward movement of each jig stand-
ard, and means for locking each jig stand-
ard in its inwardly moved position.

In testimony, that I claim the invention
set forth above I have hereunto set my hand
thig 8th day of November, 1918.

GEORGES RIF»FLARD.

Witnesses: :
- Georee D. Rrcuarbs,
Marion M. BanTa.
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