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1 Claim.

1

This invention relates to the method of and
apparatus for forming units composed of panels
and reinforeing elements and more particularly
for use as side wall units for railroad. cars.

An object of the invention is to provide an
economical method of fabricating welded rail-
‘road car side units on an assembly line.

Another object of the invention is to provide
a method of fabrication by means of which the
elements of a railroad car side are progressively
assembled and welded together at stations along
an assembly line.

- Ancther object of the invention is to provide
a jig for welding panels together in which the
adjacent edges of the panels are held in definite
fixed relation during the welding operation.

Another object of the invention is to provide
a welding machine with a pneumatic means for
counterbalancing the gantry so that it may be
raised and lowered accurately and with minimum
effort.-

Another object of the invention is to provide
a welding machine with mechanism that will ac-
curately raise and lower the gantry.

Another object of the invention is to provide
2 welding head with dual hold down means for
the sides of an element being welded to another.

- A further object of the invention is to provide
a welding machine in which a movable platen
serves the dual purpose of moving welding equip-
ment up and down and at the same time clamp-
ing together the elements being welded.

These and other objects of the invention will
be apparent to those skilled in the art from a
study of the following description and accom-
panying drawings, in which:
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Figure 1 is an upside down side elevational '

view of a side wall blanket for railroad cars
formed of a plurality of welded fogether panels.

‘Figure 2 is an upside down side elevational
view of the side wall blanket having a bottom
side sill welded thereto.

Figure 3 is an upside down side elevational
view of a completed side wall unit showing the
stakes, top angle plate and bottom side sill welded
to the blanket.

‘Figure 4 is a plan view of the first portion of
a continuous jig.

Pigure 5 is a fragmentary sectional view of the
jig shown in Figure 4 taken on line 5—8.

Figure 6 is an enlarged fragmentary vertical
sectional view through the first welding machine
and jig showing the welding and clamping de-
vices in welding position with the blanket panels.

PFigure 7 is a sectional view of the second weld-
ing machine taken on line T—T7.of Figure 8.
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Figure 8 is a side elevational view of the weld-
ing machine at the second station. )

Pigure 9 is a plan view of the weldmg machine
at the second station.

Figure 10 is a plan view of the jig at the second
station. ’

Pigure 11 is a fragmentary sectional view of the
jig taken on line {1—I1{ of Figure 10.
| Figure 12 is a front elevational view, partly
in section, of the welding machine at the third
assembly line station.

Figu're 13 is an end view, partly in section, of
the welding machine and jig at the third station
in the assembly line.

Figure 14 is a plan view of the jig at the third
welding station in the assembly line.

Figure 15 ig a fragmentary sectional view of
the jig taken on line i5—Ii5 of Figure 14. i

Figure 16 is a sectional view of the jig taken on
line 16—16 of Figure 4.

A permanently assembled side wall unit ( for
a railroad car is shown in Figure 3, the unit
being designed for a hopper car for illustration
purposes. This unit is composed of a plurality
of sheet metal panels 2 welded together along
their adjacent edge portions 3 to form a blanket.
The upper portion of the blanket is bent to slope
inwardly along line 4, To this blanket there is
welded a top L-shaped angle plate & and a
U-shaped bottom sill §. Stakes T are welded to
the blanket, the top angle plate and the bottom
side sill and are arranged so that they overlie
the welds 3. ‘'There are also stakes located be-
tween the welds 3.

The component parts of the car side unit are
welded together at three stations along a con-
tinuous assembly line, the assembly line being
in the form of a jig 8. Longitudinally extend-
ing I beams 9 and transversely extending I beams
{6 form the base structure of the jig. Beams 9
are suitably secured to the floor i1 and beams
10 are secured across the tops of beams 9 by
clamp means 12 permitting adjustment of beams
{0 in a longitudinal direction. Rollers 13 are
located adjacent each of the transverse beams
and are rotatably mounted on carriers {4 fixed to
rods {5 extending into cylinders {6 suitably se-
cured to the adjacent beams 10. Rods {5 ex-

tend into the cylinders and have pistons 17 se-

cured thereto. Air under pressure is controlled
to flow into the cylinders at either end of the
pistons through air hose connections {8 and 18,
such hoses being connected with a suitable source
of air under pressure and under the control of a
manually operable valve. Rollers 13 provide an
elevated means for supporting the panel blanket
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when it is to be moved from one welding station
to another, and when such movement is to take
place zir is admitted into the cylinders to ele-
vate the rollers to a position above a work sup-
porting table mounted on the jig base. After
the blanket has reached each welding station the
rollers are lowered below the top surface of the
sunpporting table.

Supported on the base of the jig and particu-
larly on beams 18 is table structure which differs
slightly at each of the three welding siations o
accommodate the location of the weldment.

The table structure consists of longitudinally
extending side beams 28, transverse beams 22 ex-
tending between and secured to beams 29, and a
central longitudinally extending support made up
of heams 2! extending hetween and secured fo
beams 22. Pads 23 are adjustably secured be-
neath the beams to pads 23’ welded on the bops
of transverse base heams 8. Angle members 20’
are .coextensive with and secured to one side of
the longitudinal beams 29 and filler strips 24 are
suitably secured across the tops of the beams 28,
angle members 28’ and intermediate beaing 21.

Suitably secured on the top of some of the beams 2

22 at the first welding station and substantially
coextensive therewith is an angle member 25
formed of copper. The other beams 22 at this
welding station are’higher than the copper capped
beams so that the top surface thereof is in align-~
ment with the top surface of the copper members
25. "The copper members are preferably located
in positions where the panels are to be welded
together as indicated at-3. It will be noted that

the longitudinal beams 29 are adjustable trans- &

versely to accommodate different sizes of car side
blankets. Along each side of the table at the
first welding station are arranged bell crank
clamps 28 pivoted at 27 to brackets 28 fixed on

beams 8. Control rods 29 are pivoted tothebell -

crank clamps and terminate in pistons located
within cylinders ‘30 wherein compzressed air is
supplied to actuate the pistons. The blanket
panel sheets 2 are laid sidewise adjacent each
other on the jig table and are held hy clamps 26
along the top and bottom edges against members
"24.on the longitudinal table beams 28 whereupon
these component parts are ready for the welding
operation to join them together. Such welding
‘is preferably of the submerged arc type.
The.welding is done at three stations along the
jig line by welding machines 31 having many simi-
lar characteristics which .will now be described.
These machines are mounted on tracks 32 ex-
tending outgide of the jig and parallel with beams
8 so.that the machines can be moved longitudi-~
ndlly at.each station for a proper placement with
respect .to the work to be welded. The gantry is
secured on trucks ‘33 carrying flanged wheels 3%
and. at.each end of each.truck is secured a column
structure .35 .on top of which is mounted a rec-
dangular top.framework made up. of end girder
structures.38 and side girder structures 31. Driv-
.ing .motors .38 .are mounted on the columns at
one.end of the trucks and operate gears 38 mesh-
ing with-drive gears 48 fixed on.axles 41 on which
wheels 34 .are .mounted. Suitable mechanism
«(not shown) is provided for. controlling the motor
for driving .the welding -machine longifudinally
with respect to-the.assembly line jiz. .Braces 53
.reinforce the connections between. the top frame-
avork -and. theseolumns-while gusset plates 84 re-
inforce the-corners of the top framework.
JAwvertically adjustable platen P is.carried by the
gantry. The platen consists of a rectangular
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frame having front and rear beams 42 and lon-
gitudinal beams §5 extending hetween columuns
35 to which is fized internally threaded nuts 43
through which elevating screws £4 extend. These
screws are anchored at their base portions to the
trueks and extend through suitable bearings 45 in
the top framework. = At the upper ends of the ele-
vating screws are fixed gears 45 meshing with
gears 47, and gears 47 are fixed on shafts 48
mounted in suitable bearings in the top frame-
work., Gears 49 on shafts 48 mesh with gears 50
on shaft 51. This shaft is driven by reversible
motor 52 which drives belt §2’ to rotate jack shaft
54’ having a driving connection through chain 68
with shaft 5f. The motor is suitably controlled
1o cause the elevating screws 44 to be rofated in
opposite directions and thus the platen may be
raisedq or lowered as degired.. The platen carries
means for clamping together component parts of
the side unit to be welded in close proximity 1o the
lines of weldment. At each corner of the platen
there is a shoe 55 having a bearing portion .en-
gaging a vertically extending guide rod 57 fixed
in each gantry column by means of angle irons
58.

The weight of the platen P is counterbalanced
by pneumatic means in order to relieve the pres-
sure on the elevating screws 44 and nuts 43 to
thereby reduce to a minimum the power required
to raise  or lower the platen. This pneumatic
means takes the form of two opgposite cylinders
53 mounted on the tops of trucks 3% and carry-
ing pistons §f having rods €2 connected there-
with. These rods extend through the tops of the
cylinders and are connected with the side beams
55 of the platen. ‘These cylinders have &-.connec-
tion 63 by means of which compressed -air can
be admitted below the pistons at a desired pres-
sure which normally is approximately the foree
needed to counterbalance the weight of -the
vlaten.

The platen ‘P carries -the welding equipment
and the means for holding the pieces to be welded
together. At the first welding station on the jig
assembly line a welding equipment supporting
beam 05 extends between and is secured on the
‘tops of longitudinal platen beams 8. The weld-
ing . equipment carried by beam 855 consisis of a
head having a base carriage §6, a bottom-housing
61, driving motor §8, electrode wire reel €3 and
a flux containing -hopper ¥8. -'The -head-is-driven
along the supporting beams §5 by a drive-roller
71 rotated by the motor and engaging a rail T2
fixed to the supporting bearn §5. The carriage'is
maintained in position by a guide roller 13 en-

.gaging a track 14 on veam 65 and another guide

roller 15 engaging the rail i2 on the opposite
side from the driving roller 1. Flux fube 16 ex-
tends downwardly from the hopper 70 and the
electrode wire ‘77 that iz wound around reel 69
projects downwardly through tube 78. The elec-
trode 17 is electrically connected with a suitable
welding generator mounted on the upper frame-
work of the gantry. It has been seen that ths

platen can be adjusted up and down on the gantry

and, through a suitable control of motor 68, the

electrode carriage can be ,moved'transversél_y of

the jig and the platen to make the weldment 3.
The electrode and the flux tube are located by
adjustment. of the platen, operation of motor 68
and by the position of the gantry on its tracks
to place the electrode dirvectly above the abutting
ends. of the side unit panels 2 at the point where
the weld. is fo he started. ' Upon operation of the
motor 88 the welding carriage and electrode will
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be moved along the junction of the panels 2 until
the adjacent edges 3 are welded together, the
current being grounded through the copper plate
25 attached ‘to the metallic table and base
structure on which the panels are clamped.

The platen P of the welding machine at the
first station also carries means for holding the
adjacent edges of panels in position for weld-
ment against the copper plates 25.  Two series
of ¢lamping devices are provided and each series
is arranged in rows. Each device consists of a
clamp finger 80 fixed on the end of lever 81 that
is ‘pivotally mounted on a bracket 82 welded to
an angle iron section 82’. These angle iron sec-
tions 82’ extend transversely between platen
beams 55 and are secured by bolts 822 to sup-
porting plates 83’ extending transversely be-
tween and secured to the platen beams 55. Outer
hollow beams 85 extend transversely between

the platen beams 55 and are secured thereto by -

angle irons 85’. Within each beam 85 and co-
extensive therewith is arranged a beam: 87 hav-
ing a top plate 87’ with which a screw member
89 cooperates to raise and lower the beams 87.
These screw members are threaded through the
top portion of beams 85. An inverted cup-shaped
member 83 is co-extensive with and fixed to the
under side of each of the beams 87 and beneath
the top of such cup-shaped member and coex-

tensive therewith is arranged an air tube 86. Be-.

neath the air tube and coextensive therewith,
within the cup member 83, is an actuator plate
88 with which is engaged a series of plungers 98
extending through guides 91 and engaging levers

81. The tubes have a suitable connection with *

a source of air under pressure and they will ex-
ert ‘a uniform pressure against plungers 99 to
thereby exert a similar pressure against the
clamping fingers 80 to hold the adjacent edges
of panels 2 against the copper plates 25. These
clamping devices are fixed to and move with the
platen beams 55 so that they are properly lo-
cated by adjustment of the gantry and the platen.
When the adjacent edges of two panels are
welded, the gantry is moved along its tracks to
the next adjacent edges of panels 2 to be welded
and is positioned for such welding operation.

After the welding operations have been fin-
ished at station one the gantry platen carrying
the welding head and the clamps is elevated and
rollers 13 are moved upwardly pneumatically to
carry the blanket wall consisting of the welded
together plates 2 above the level of the jig table
at station one whereupon the blanket can be
moved down the assembly line table to station
two where the top angle plate and bottom side
sill are welded to the blanket. The portion of
the jig at station two is shown in Figures 7, 10
and 11 and the welding machine employed at
this station is shown in Figures 7, 8 and 9.

At the second station in the assembly line the
channel or U-shaped bottom sill 6 is placed on
the wall blanket adjacent the bottom edge there-
of and the top angle plate 5 is placed on the other
edge portion of the wall blanket in a direction
extending longitudinally of the assembly line jig.
At this station the middle beam structure 21 is
eliminated and the side table beams 20 and 20’
have fastened thereon longitudinally extending
copper plates (00 and 101 which form a contin-
uation of similarly located plates 24 at the first
jig station. On top of the beams 22 between the
copper plates is a filler plate 24’, The wall
blanket rests at its ends on the copper plates and
along its intermediate portion on the filler plates
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24’, Plate 100 has an upstanding lip 102 against
which a leg of the top angle plate is positioned
and the top edge of the wall blanket projects
over the top of a portion of this leg of the top
angle plate. The top angle plate is positioned
against the lip 102 of the copper plate by & se-
ries of clamping heads 103 having rods 104 ex-
tending into cylinders (05 fixed on top of the
beams 10 and within the cylinders are pistons
{06 connected with the rods i84. These cylin-
ders are provided with air connections {07 and
108 that are connected with a source of com-
pressed air whereby the clamping heads (03 can
be controlled for release of or to engage and hold
the top angle plate in position for welding.

The top angle plate is also held in position by
a series of vertical clamps 109 that engage the
top of the uppermost leg of the angle plate as
located on the jig. These clamps are operated
by rods {10 that are connected with pistons {11
operable within cylinders 1{2. Suitable connec-
tions 113 and (14 are associated with the cyl-
inders to admit air under pressure on opposite
sides of pistons !i{ and in this manner the se-
lection of the air inlet will actuate the bell crank
clamps (09 vertically into pressure engagement
with the leg of the top angle plate or they will
be released from such position. The clamps are
guided by pins {08’ and the pivotal connection
1992 rides in a slot in bracket 1107 fixed to beam
20. The jig is provided with a plurality of roll-
ers 145 for positioning the edge of the blanket
adjacent the bottom side sill 6. These rollers are
carried by brackets {16 fixed on base members
147 secured between adjacent base beams 10.
The table is also provided with rollers {73 on
which the panel blanket is supported. The roli-
ers {3 are actuated in the same manner at this
station as they were at the first station. During
the welding operation the rollers lie below the
wall blanket and when the welding operation is
completed the rollers are elevated so that the
blanket clears the welding table and can be
pushed on to the third jig station. :

The general characteristics and structure of
the welding machine at station two was pre-
viously described. As was the case with the weld-
ing machine at station one, the platen P of the
welding machine at station two carries clamp-
ing means and the welding equipment.

The clamping means on the welding machine
for the channel bottom side sill at station No. 2
consists of a hollow beam structure 128 having
an internal hollow beam structure (24 carried
by a screw 122 that is adjustable with respect to
beam 120. The beam 128 extends longitudinally
of the jig between platen beams 42 and is suit-
ably secured at its ends thereto. A housing 123
is secured to the bottom of beam {28 and en-
closes a rubber tube {24 bearing against an ac-
tuator plate 125 that is coextensive with housing
123. At intervals along beam 20 is arranged
clamping heads 126 projecting below beam 120
and bearing against actuator plate 125. These
plunger clamps [28 are arranged to bear at in-
tervals against the uppermost base portion of
the bottom side sill § and a suitable compressed
air connection is associated with tube 124 to
force the plungers 126 against channel sill mem-
ber 6 as may be desired to hold it in position
during the welding operation.

The top end of the wall blanket- is held against
the leg of the top angle plate overlying the copper
plate 180 by pressure clamping devices similar
to those previously described in connection with
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the hold down means for the adiacent edges of
the wall panels at the first station in the as-
sembly line. In the present instance there isa
beam {27 extending between plafen beams g ancl
secured thereto at its ends. This hollow bgain
21 encloses a hollow boam 128 supported

screw member 128 amustably associated le;h the
top portion of veam i271. Eousing 28 is & ed
Lo the bottom of heam 128 and encloses a &
tubmg 130 under which lies an autua.tor Pl

5]
132 eaﬂh of whlch cooperaues wn;h a plvoted lever

433 carrying o clamping finger 138. A suxtabln
compressed air connection is provided for tube
138 so that the plungers can be meved to Bress
the clamp Dangers 134 agalnsb the tcp edge f the
wall blanket at a desived pressure 10 hold the top
angle plate in position for the welding opera‘moq
ab this station. The gantry at tbe second sta-
tlon in the assembly line carries g weldxng head
structule 135 wh1ch 1» uuppozted on a hollovr
portlons of plamen bnaﬂls 42 ThlS Weldmg head
s,t,, ucture in clurle= a rev e1s1ble clectlm motor !31

A 19

side sill.

the motor 162 is driven it will rojate shaft 163

tracks l65 and frlctmnally dmve the ca}nxage
member ﬁorward or bac_l_«:ward between i:he @laten

the Jlg assembly lme and Jl;he platen 1s lowered
to place the electrqd 5. in a desired position at
ong end of the top anvle plate and the bettom
Operation Qf motors 135 and 82 will
cause the welding heads to move aleng such car
side members From one end te the 'otbel eng,

20

a ,rack 439 ﬁxed to the boa,nﬂ 5353
head aho carr*e,: gmde rollers '69 and !4!

The Weldmg
Alco

s

tnc Weldmg generator Mﬁ is sa_ltably ”ornef’te'l
w1th the electmcle of thls wel qu sad 135, Tlm
wdinally of the
i m is operated
as the rotatlon of roller i38 Py t the sta‘uonaly
track (39 will cause the wel head carrier to
move in a longltudlnal mrectvon Eugh longi-
tudinal movemeny of the Weldl"l" haaﬁ Wﬂl cause
the electrode to move along the top edge of the
wall blanket for Weldmg it- to. the top angle
plate 5.

Another welding head structure (50 is ar-
ranged to carry two electredes for Weldmrr the
legs of the channel bo‘ftom sl 6 to the wall
bianket. The welding eeu1pment is mounted on
a structure consisting of a rectangula,r upper
framework 15! haying legs §32 depending from
each corner thereof and sueh legs are lastened
to beams 42 of t"le platen. A v«eld' g equlpment

carrier structure overiies this supportmg struc-

ture and is composed of a top rectangular f1 ames
work 183 and legs 154 tha,t have a carr;ag_e 165
fixed thereto. This carriage supports fux hop-

pers 188 and guide arms 157 at the encls of which
are mounted guide rollers ¥ Electlode wire
reels 159 are also earried by thlu carriage and
the wiring 159’ extends downwar dly and is suit-
ably located behmd the rfu:le rollers lﬁﬂ The
electrode and gulde means may he ﬁh1ft°d rela-
t1vely by mechamsm that includes a shaft lEﬂ
driven from motor {61 mounted on lhe carriage,
such shaft havmg opposi itely dlsposed worm gears
cooperatmg w1th means on the hoppers f01 causs
ing suuh relatwe movement of the hoppers to and
from each other. This adjustment serves to
) the rollers and the elgctrodes in the proper
posmon w1th respect to the lower eclg of the
bottom legs of the side sili §. In the ubper part
of the framewcnlr 1‘53 is ﬁxed = reversmle motor
{62 geared to 1o’caﬂ:e shaft 162 on whlch rollozs
164 are mounted. ThlS shaft Ies is also rouatably
mounted in the upper framework 153 and the
rollers i54 frictionally engage tr ack surfaces {68
extendmg along the top of framﬂwork {51, When
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. their preper posmxons on the wall blanket.

clamps released and the rellers 13 elevated 'izv‘ ere-
upon the Wall blanket can be pusned on to he

on.

After the wall blanket is moved to station three
on the jig lme rollers 33 are lowered below the
surface of the welding table. At this lacation
the jig has the same base supporl; consisting of
beams § and J9 and table beams 20 and 22 as
nrekusly descnbed beams 28 hav*ng top pla.tes
24 thereon and beams 22 having copper plates
thereon in th» panel unit where the:stakes. are to
be welded. On the ends of some of the table
bearns 20 are fixed brackets l'm on which angular
umcer arms i34 are plvotally mounted. The free
ends {72 of these pivoted spacer arms are formed
to straddie stakes T and thnreby locate them in
No
side elamps are 1equlred at this sbamon as the
panel blapket wil be located by brackets 178 on
each side of the table,

ThlS station of the jig assembly line employs
a sevies of rollers 573 between the spager arms,
upon which the panel blanket rests The jig at
this statlon also has the locator rell,ers 45 as
previously described. The welding machine used
at the third station for welding the stakes to the

; wall blanket has generally been heretofore de-

scribed In this instance uhe platen P earries the
the stakes in pos tlon durlng the. Weldmg opera-
tion. Such welding equipment is of the dual head
type descrlbed in connsgtion with the welding
machine at statlon two and the clampmg means
is sxmllar to. that deucubed in eonnection with
the machine at station two for holding the
bottom side sill in position. The same numerals
gmployed: in Figure 7 in. describing the welding
equipment and. the hold down. mechanism are
used in this instanee. At this station the gantry
is moved aleng tracks 32 te the desired pesition
over the blanket as each: stake is to be welded,
the platen P is lowered to clamp the stake in
welding position and to loeate the guides and elec-
trodes. Motor 162 is actuated to move the weld-
ing head carriage along the edges of the stakes
bearmg aaamst the side Wall blalnket in a manner
Thxs operatlon is repeated for each posmon in
wh1ch the: gan,try is located for Weldmg the stakes

»»»»»

is elevated and the rollers l.i are elevat“d where-
upon the assembled side wall strugture. can be
rolled on for further treatment.

The invention may be modified in various re-
spects as. will occur to those skilled in the art
and the exclusive use of all modlﬁcatlons as.come
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within the scope of the appended claim is con-
templated.

What is claimed is:

The method of progressively fabrlcatmg a rail-
road car side wall which consists of placing

a plurality of metal plates in side by side rela-
tmn on a table at a first station, clamping the

" plates on the table ai the first station with their

adjacent sides in abutting relation, welding the
abutting side edges of the plates together to form
a blanket, unclamping the blanket from the table
at the first station, shifting anti-friction elements
vertically into engagement with the undersuriace
of the blanket, elevating the anti-friction ele-
ments to raise the blanket out of frictional en-
gagement with elements of the table at the first
station, sliding the blanket on the anti-friction
elements to a position akove a table at a second
station, lowering the anti-friction elements at
the second station wherelLy to deposit the blanket
on the table at the second station, clamping lon-
gitudinally extending reinforcing members, re-
spectively, to each of the longitudinal edges of the
blanket, welding the longitudinal members to the
blanket whereby to stiffen the blanket longitudi-
nally, shifting anti-friction elements vertically
into engagement with the undersurface of the
planket, elevating the anti-friction elements to
raise the blanket out of frictional engagement

with elements of the table at the second station, -

sliding the blanket on the anti-friction elements
to a position above a table at a third station, low-
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ering anti-friction elements below the level of the
table at the third station whereby to deposit the
blanket on the table at the third station, applying
and clamping transversely extending reinforcing
members to the blanket between the longitudi-
nally extending members, and welding the trans-
versely extending members to the blanket while
so held thereon.

ARTHUR C. SCHANZ.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date

1,648,409 Runey —cceeeeee Nov. 8, 1927
1,772,735 Romine .. .. ____ Aug. 12, 1930
2,021,893 Mitehell _ oo Nov. 26, 1935
2,139,288 Shipley — e Dec. 6, 1938
2,140,263 MOSS emm e Dec. 13, 1938
2,142,109 Burke o Jan. 3, 1939
2,176,664 Burke _____________ Oct,. 17, 1939
2,301,636 Nicol _ e Nov. 10, 1942
2,314,978 GUNN. oo Mar. 30, 1943
2,379,531 Lippart e July 3, 1945
2,444 834 Landis ___________ July 6, 1948
2,553,947 Shipley - May 22, 1951

OTHER REFERENCES

Weld. Handbook, 1942 edition, pp. 243-267, pub-
lished by the Americ. Weld. Society, 33 West 39th
St., New York, N. Y. (Copy in Div. 14.)

Amer. Mach., Feb. 12, 1948, p. 121.



