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UNITED STATES PATENT OFFICE 

2,065,546 
METHOD OF AND APPARATUS FOR PRO 
DUCING CELLULAR METAL BUILDING 
UNITS 

James Howard Young, Pittsburgh, and George 
Edward Black, Sewickley, Pa., assignors to H. H. 
Robertson Company, Pittsburgh, Pa., a corpo 
ration of Pennsylvania 

Application December 16, 1933, Serial No. 702,28 
8 Claims. 

This invention relates to a method of and to 
Eatus for producing cellular metal building 

S. 
One object of the invention is to provide a 

novel method of and also novel and efficient ap 
paratus for producing a cellular metal building 
unit by welding together a plurality of metal 
members, at least one of which is corrugated, in 
a manner Such that successive units may be 
rapidly and economically produced. 
A further object of the invention is to provide 

a novel and efficient apparatus for producing 
a cellular steel flooring unit comprising two 
component steel members, at least one of which 
is corrugated, and in which provision is made for 
maintaining and moving the component steel 
members in predetermined relation to one an 
other, and for performing the Welding opera 
tions in such manner as to efficiently unite com 
ponent members into a strong practical unit 
without liability of injury to the steel. 
With these general objects in View, and Such 

others as may hereinafter appear, the invention 
consists in the method, in the apparatus, and 
in the various structures, arrangements and 
combinations of parts hereinafter described and 
particularly defined in the claims at the end of 
this specification. 
In the drawings illustrating the preferred em 

bodiments of the invention, Figs. 1 and 2 are 
wiews in plan and elevation respectively of the 
conveying mechanism for feeding the component 
metal members to and from the welding mech 
anism; Fig. 3 is a cross-sectional view on the line 
3-3 of Fig. 1; Fig. 4 is an end view of Fig. 3 
viewed from the right; Figs. 5 and 6 are front 
and sectional views of the welding mechanism; 
Fig. 7 is a sectional view taken on the line 7-7 
of Fig. 1; Fig. 8 is a wiring diagram for the 
welding mechanism; Figs. 9, 10, 11 and 12 are 
views illustrating the sequence of positions of 
the different welding electrodes with relation to 
the work; and Figs. 13, 14, 15, 16 and 17 are de 
tails in perspective and end elevation of the 
component metal members from which the pres 
ent cellular building unit is produced and of two 
forms of the completed unit. 

In general, the invention aims to produce a , 
cellular metal building unit from two component 
metal members, at least one of which is cor 
rugated. The corrugations are preferably ar 
ranged to extend longitudinally of the members 
and to form a plurality of cells which render the 
unit exceedingly strong and particularly useful 
for various commercial purposes. One form of 
cellular building unit is adapted to be produced 
by the present method and apparatus com 
prises the cellular steel flooring illustrated in 
and forming the subject matter of United States 

(CI, 219-4) 

Patent No. 1,867,433. In accordance with the 
present method, the component members are 
aSSembled in superposed and contacting relation, 
and provision is made for moving the assembled 
component members as a unit into operative 
position with relation to Welding means. Con 
tact under pressure of the welding means with 
the external surfaces of the metal members is 
effected and a Welding current caused to flow 
to cause the welding operation. The unitary as 
Sembled metal members are then moved from 
welding position and with relation to the weld 
ing means whereby to prevent adherence of the 
metal members to the Welding means. In the 
preferred form of apparatus which is particular 
ly designed to produce a cellular steel flooring 
of Patent No. 1,867,433, the assembled compo 
nent steel sheets are fed and maintained in pre 
determined registered relation to one another 
by feed rolls shaped to fit into corrugations in 
one and preferably both component members. 
The feed rolls operate to move the assembled 
component members between welding electrodes, 
and provision is made for causing the electrodes 
to contact with the external Surfaces of the Com 
ponent metal members under sufficient pressure 
so that when a welding current is caused to 
flow between the electrodes a satisfactory Weld 
will be produced. The welding electrodes may 
and preferably will be arranged in staggered 
relationship to afford opportunity for cooling 
and dissipation of heat, and the movement of 
the assembled metal members is regulated SO 
that the welded portion or portions thereof are 
moved from the zone or region immediate the 
electrodes whereby to prevent adherence of the 
Welds to the electrodes. 

Referring now to the drawings, in the machine 
illustrated therein for welding the two component 
members of the illustrated cellular metal flooring 
unit, O represents the frame of the machine 
which is arranged to support a plurality of pairs 
of welding elements or electrodes 2, 3. In one 
form of the invention the welding electrodes pref 
erably take the form of wheels rotatably mounted 
in yokes 4, 5 upon supporting rods 6, 7, slid 
ably supported in suitable bearings 8, 9, and 
provision is made for effecting movement of the 
electrodes 2, 3 toward and from one another 
during the operation of the machine as will be de 
scribed, in order to exert pressure upon the two 
component sheets to be welded and to thereby 
enable the requisite Weld to be obtained by the 
passage of the welding current through the elec 
trodes and through the portion of the sheet 
pressed between the same, as will be described. 
The machine is further preferably provided with 

means for Supporting, positioning and moving a 
pair of superposed sheet metal members 20, 22 
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2 2,065,546 
through the machine, and as herein shown the 
machine is provided with a series of sets of posi 
tioning and feeding rollers, as shown in FigS. 1, 
2 and 3. Each set of rollers 24, 26 is journalled 
in suitable bearings 28 and 30 in brackets 54 and 
56 Supported on longitudinally extended Support 
ing members 3 forming a part of the frame, and 
provision is made for driving a plurality of the 
Sets of rollers in order to positively feed the Super 
posed sheet metal members 20, 22 after they have 
been once positioned and without disturbing their 
predetermined relation to one another, so that 
the Web portions between adjacent corrugations 
pass between the Welding electrodes or wheels 2, 
3 in the mannel illustrated. As illustrated in 

Fig. 3, the positioning and feeding rollers 24, 26 
are preferably shaped to snugly fit the corruga 
tions in both component members and the end 
rollers 27 to Snugly fit into the recess formed by 
the marginal lips at the side of the preferred form 
of building unit, SC as to definitely maintain the 
component members in predetermined relation to 
one another during their movement through the 
machine. When one of the members of the build 
ing unit is uncorrugated, as shown in FigS. 13 and 
17, one set of the rollers 24, 26 serve as feed roll 
ers Only, and the desired positioning is effected 
by the reception of the end rollers 27 in the mar 
ginal recesses 29 of the unit. 
The plurality of sets of feed rollers 24, 26 are 

driven either continuously or intermittently, as 
Will be described, depending upon the character 
of Welding operation to be performed and when 
Such rollers are to be continuously driven the 
rotations of a motor 32 are transferred through 
a variable speed drive, indicated generally at 34 
and Which may comprise any usual or preferred 
form of Such drive now upon the market and 
thence through a worm and worm wheel speed 
reducing unit 35. The worm wheel shaft 36 is 
provided with a pulley 38 around which a belt 
40 runs and the rotations of the worm shaft are 
transmitted through the pulley belt and a second 
pulley 42 upon a counter shaft 44 to and through 
a clutch 46 to a driving shaft 48 extending length 
Wise of the machine frame. The driving shaft 
is provided with a series of bevel gears 50 which 
are arranged to cooperate with bevel gears 52 
upon the extended end of the shafts 53 of the 
lower sets of feed rolls, as illustrated in Fig. 3. 
Provision is made for gearing together the upper 
and lower sets of rolls 24, 26 comprising each 
pair of feed rolls, and as illustrated in Fig. 3, the 
extended shafts 65, 66 of the upper and lower 
feed rolls 24 and 26 are provided with cooperating 
Spur gears 68 and 70. In order that the machine 
may accommodate different thicknesses of mate 
rial forming the component floor members, pro 
Vision is made for yieldably mounting the upper 
feed rolls 24 and, as illustrated in FigS. 3 and 4, 
the bearings 28 for the opposite ends of the apper 
feed roll shaft are provided with grooves 5 and 
arranged to slide upon slides 55 in the standards 
54 and 56, and the bearings are yieldingly held 
downwardly by heavy coiled springs 58 and 
pressed by adjusting screws 60 screwed through 
threaded holes 62 in the croSS members 63 form 
ing the top of the standards and having lock nuts 
64 for maintaining the parts in their adjusted 
positions. 

For SOme purposes it may be desirable to effect 
the intermittent movement of two component 
sheets to be welded together to form the building 

75 unit, and Suitable driving connections are provided 

for effecting this result, as clearly shown in Figs. 
1 and 7. 
A pulley 72 on the worm wheel shaft 36 is belted 

to a pulley 74 on a counter shaft 76 by a belt 
78. An adjustable crank 80 fast on the end of 
the counter shaft 76 transmits its motion to a 
ratchet 82 fast on the driving shaft 48 through 
the connecting link 84 connected to one arm 86 of 
a bell crank lever loosely mounted on the shaft 48. 
The other arm 87 carries a pawl 88 which cooper 
ates with the ratchet 82 to turn the shaft 48 and, 
consequently, the feed rolls 24 and 26 through 
the cooperating bevel gears 50 and 52. In order 

O 

to change the length of travel of the component 
members 20 and 22, carried between the feed rolls, 
from one setting to another as desired, the length 
of strcke of the crank arm 80 can be adjusted to 
vary the stroke of the pawl arm 8 and thereby 
change the number of teeth in the ratchet 82 
which the pawl can push forward during one cycle 
of the intermittent movement of the machine. A 
block 90, which carries a stud 92 to which the 
link 84 is attached, is slidably and adjustably 
mounted between set screws 94 and 96 in the crank 
arm 80. This arm which is securedly fixed to the 
counter shaft 76 as described above is provided 
With a T Slot into which the block 90 fitS. 

Provision is made for disengaging the continu 
ous driving mechanism, when intermittent motion 
is desired, by means of the clutch 46 which is pro 
vided with an operating handle 98 to control the 
operation thereof. Conversely when continuous 
motion is desired, it is necessary to disengage the 
pawl 88 from its ratchet 82, and engage the clutch 
46 into its operative position. 
From the description thus far, it will be ob 

served that mechanism is provided whereby two 
COmponent members, at least one of which is cor 
rugated, forming a cellular metal building unit, 
may be positioned in predetermined relationship 
and maintained in predetermined relationship as 
they are moved through the machine, and that 
provision is also made for moving the said unit 
through the machine either intermittently or con 
tinuouly, as desired. 

In order that the requisite welding pressure may 
be applied by the electrodes during the welding 
Operation without causing the work to become 
bent or distorted and thereby avoiding any perma 
nent bowing or distortion of the work, provision 
is made for applying to the work pressure by 
each of the Coperating pairs of electrodes in such 
a Inanner that the Welding pressure does not dis 
tort the Work. Accordingly, as shown in Figs. 5 
and 6, the electrodes are mounted in floating re 
lationship and provision is made for effecting 
movement of the electrodes 2, 3 toward each 
other under equal pressures. As shown in Fig. 5, 
the upper portions of the supporting rods 6 of 
Said electrodes are provided with pins OO adapted 
to be received in the slotted ends of levers O2 
which are pivotally mounted on the frame and 
Connected at the opposite ends to the plunger rods 
f04 of the hydraulic cylinders O5. The hydraulic 
Cylinders may be connected with any well known 
means for Supplying pressure thereto. In order 
to insure that the cooperating electrodes will be 
actuated to quickly close the weld, springs O6 are 
provided between ends of the hydraulic cylinders 
05 and collars fo8 fast on the rods 04 thereof. 
Provision is made for cooling the Welding elec 
trodes and, as shown in Fig. 5, each electrode is 
formed with an internal cooling space in a hollow 
hub O which may be connected with any Suit 
able Supply of cooling water. 
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2,065,546 
From the above description, it will be observed 

that by mounting the electrodes in floating rela 
tionship as described and by continuously apply 
ing equal amounts of pressure by each cooperat 
ing pair of electrodes, no bending or distortion of 
the work can take place while it is being Welded 
Since the electrodes are automatically moved into 
engagement with the opposite sides of the Work 
and thereafter exert equal pressures on the Work, 
thus insuring that the work remains in an undis 
torted condition during Welding. 
In commercial operation the electrodes have a 

tendency to flatten out by reason of the heating 
effects and the pressure used for welding so that 
in operating the present machine, if the floating 
arrangement of electrodes above described was 
not used, the level of the lower electrode Would 
not be in the plane between the guide and posi 
tioning rolls 24, 26 and, as a result, the welding 
pressure of the upper electrode would force the 
work downwardly into contact with the lower 
electrode and the Work would be welded in this 
arched or bowed position. In addition, in the 
machine embodied in a plurality of pairs of weld 
ing electrodes, different electrodes wear and 
Squash down at different rates and, as a result, if 
the aforesaid floating arrangement was not used, 
one part of the work would be bowed with respect 
to another part, while by the use of the floating 
arrangement of welding electrodes the welding 
pressure is prevented from forcing the sheet from 
its normal position irrespective of the flattening 
of either the top or bottom electrodes. 
From the description thus far, it will also be 

observed that in accordance with the present in 
vention the work is mounted in absolute align- . 
ment both vertically, laterally and longitudinally, 
and the electrodes function merely to pinch to - 
gether the component metal members during the 
welding operation. 

Provision is made for supplying a current 
through the electric welding rolls, as diagram 
matically illustrated in Fig. 8. The current is 
taken from a suitable source of power and passed 
through a transformer ff2, thence through upper 
and lower welding rolls 2 and 3, and then 
through the cooperating welding rolls of the same 
Set, as clearly illustrated in the drawings, 

Provision is made for making and breaking the 
Current at proper intervals, as when intermittent 
movement of the work is desired, and, as herein 
shown in Fig. 7, this may be accomplished by 
means of a cam 20 fixed on the main driving 
shaft 48 and adapted to make and break the cir 
cuit at predetermined intervals during the opera 
tion of the machine. A can roller 22 which co 
Operates with the can 20 is mounted on the end 
of one arm 24 of a bell crank lever 26. The 
other arm 28 carries a contact member 30 which 
is adapted to come in contact with a second con 
tact member 32 mounted on and properly in 
Sulated from the Supporting member 3. The cam 
roller 22 is yieldingly held in cooperating rela 
tion with the cam 20 by means of a spring f34. 
The bell crank lever 26 is pivotally mounted on 
a stud. 36 secured in a bracket 38 which in turn 
is fastened to the underside of a plate 40 form 
ing part of the machine frame. 

Provision is also made for breaking the circuit 
when the sheets pass from between the welding 
rolls and, accordingly, each Welding unit as 
shown in Fig. 5 is provided with a pair of contact 
members 50 and 52 properly insulated from 
the machine frame. The contact member 50, 
mounted on the end of lever 02, is arranged to 

3 
come in contact with the stationary member 52. 
The stationary contact member 52 is mounted 
on a supporting piece 54 secured to the ma 
chine frame. When a pair of sheets to be welded 
is passed between the welding rolls or electrodes 
2 and 3, the roll 2 will be raised upward and 

thereby cause the lever 02 to pivot on its fulcrun 
56, bringing the contact member 5 down in 

contact with the member 52. This contact will 
close the circuit to allow the Current to flow 
through the welding rolls as illustrated in the 
wiring diagram in Fig. 8. When the sheets have 
passed from between the welding rolls, the roll 2 
will drop down and cause the circuit to be opened 
at the contacts 50 and 52. 

In order to prevent overheating of the metal 
of the component members of the building unit 
during the Welding thereof, the machine is pref 
erably provided, as above stated, With a plurality 
of Sets of cooperating pairs of Welding electrodes 
2, 3 and successive pairs thereof are Spaced 

lengthwise of the machine sufficiently to prevent 
overheating of the metal between the portions of 
the unit which are being Welded at One time. AS 
illustrated in Figs. 9 through 12, successive pail's 
of the welding electrodes are disposed in differeint 
lateral positions, thus further assisting in the 
dissipation of the heating during the Welding 
operation. It will therefore be coServed that this 
Spaced disposition, as illustrated, of the plurality 
Of pairs of electrodes With the Sinultaneous Weld 
ing of the component metal nenbers together 
at a plurality of points Spaced laterally and longi 
tudinally of the unit insures rapid production and 
at the same time guards against Overheating of 
the metal. 
From the description thus far, it will be ob 

Served that the present cellular building unit is in 
accordance With the present method, as practiced 
in the machine illustrated and described herein, 
adapted for the commercial production of the 
cellular metal building units in a rapid, economi 
cal and practical manner, and an important 
feature of the present method resides in the 
movement of the component members of the unit 
with relation to the Welding means both into and 
from Welding position whereby adherence of the 
molten metal forming the Weld to the Welding 
electrodes is prevented. In performing the weld 
ing operation upon the thicknesses of sheet steel 
of which it is desirable to produce building units 
suitable for use as flooring units and the like, 
the relative movement of the component mem 
bers of the unit being Welded into Welding elec 
trodes before adherence of the Weld to the elec 
trodes has taken place is important, and in 
accordance with the present invention the feed 
or movement of the building unit through the 
machine is so regulated as to prevent adherence 
of the material of the Welds to the electrodes. 
While the preferred for in of appalatus has been 

herein illustrated and described, it Will be uidel 
stood that the invention may be embodied in 
other forms within the scope of the following 
claims. 

Having thus described the invention, what is 
claimed is:- 

1. A machine for making a cellular metal 
building unit Such as a flooring unit from com 
ponent metal members at least one of which is 
corrugated having, in combination, a plurality of 
pairs of Welding electrodes, conveying means for 
supporting and moving the assembled component 
metal members, said welding electrodes being 
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4. 2,065,546 
component metal members being moved through 
the machine to cause the electrodes to succes 
Sively engage the members at points between 
laterally spaced corrugations, electrode support 
ing means having provision for permitting move 
ment of the electrodes into engagement with the 
Opposite Surfaces of the metal members irrespec 
tive of the exact position of the metal members, 
and fluid Operated means for effecting heavy 
pressure between the electrodes, and means for 
Stopping and Starting the Welding operation. 

2. The method of making a cellular metal 
building unit which comprises in assembling 
component metal members, at least one of which 
has longitudinally extended corrugations having 
Substantially flat bottom walls, So as to form a 
plurality of cells having substantially flat bot 
tonn walls and web portions contacting inter 
mediate said cells, and welding the Web portions 
of said members along paths disposed so closely 
adjacent the side walls of said cells and length 
Wise thereof as to structurally close said cells and 
form thereby a plurality of parallel beams of 
maximum load-carrying capacity. 

3. The method of making a cellular metal 
building unit which comprises in a SSembling Com 
ponent metal members, at least one of which has 
longitudinally extended corrugations having Sub 
stantially flat bottom Walls, SO as to form a plu 
rality of cells having substantially flat bottom 
walls and web portions contacting intermediate 
said cells, moving the component metal members 
thus assembled in the direction of the length of 
said cells, maintaining the component metal 
members in their assembled relation during Said 
movement, and welding the web portions of Said 
members along paths disposed So closely adjacent 
the side walls of said cells and lengthwise thereof 
as to structurally close said cells and form thereby 
a plurality of parallel beams of maximum load 
carrying capacity. 

4. The method of making a cellular metal 
building unit such as a floor unit, which comprises 
in assembling component metal members, at least 
one of which has longitudinally extended corru 
gations having substantially flat bottom walls, 
so as to form a plurality of cells having Substan 
tially flat bottom walls and Web portions Con 
tacting intermediate said cells, moving the Com 
ponent metal members thus assembled in the 
direction of the length of said cells, maintaining 
the component metal members in their assembled 
relation during said movement, and progressively 
welding selected spaced apart web portions and 
successively welding other selected Spaced apart 
Web portions simultaneously with the first Se 
lected web portions along paths disposed SO 
closely adjacent the side walls of said cells and 
lengthwise thereof as to structurally close Said 
cells and form thereby a plurality of beams of 
maximum load-carrying capacity Without over 
heating the component members of Said building 
unit. 

5. The method of making a cellular metal 
building unit which comprises aSSembling two 
metal members both of which are provided with 
longitudinally extended corrugations and at least 
one of which with corrugations having Substan 
tially flat bottom walls, and with the corruga 
tions in one member opposed to the corrugations 
in the other member so as to form a plurality of 
cells having substantially flat bottom Walls and 
contacting web portions intermediate Said cells, 

and welding said web portions along paths dis 
posed So closely adjacent the side walls of said 
cells and lengthwise thereof as to structurally 
close said cells and form thereby a plurality of 
parallel beams of maximum load-carrying ca 
pacity. 

6. A machine for making a cellular metal build 
ing unit Such as a floor unit from component 
metal members, at least one of which is corru 
gated So as to form a plurality of cells having 
Substantially fiat bottom walls and web portions 
contacting intermediate said cells, said machine 
having, in combination, a plurality of pairs of 
Welding electrodes, conveying means for sup 
porting and moving the assembled component 
metal members, said welding electrodes being 
Spaced with relation to each other and arranged 
With relation to said web portions to cause the 
electrodes to weld the said web portions along 
pathS SO closely adjacent the side walls of Said 
cells as to Structurally close the said cells and 
form thereby a plurality of parallel beams of 
maximum load-carrying capacity, electrode Sup 
porting means having provision for permitting 
movement of the electrodes into engagement with 
the Opposite Surfaces of said metal members irre 
Spective of the exact position of the metal mem 
bers, fluid-operated means for effecting heavy 
pressure between the electrodes, and means for 
Stopping and starting the welding operation. 

7. A machine for making a cellular metal 
building unit such as a floor unit from component 
Inetal members, at least one of which is corru 
gated SO as to form a plurality of cells having 
Substantially flat bottom, walls and web portions 
Contacting intermediate said cells, said machine 
having, in Combination, a plurality of pairs of 
Welding electrodes, conveying means for Support 
ing and moving the assembled component metal 
members, said welding electrodes being spaced 
With relation to each other and arranged with 
relation to said web portions to cause the elec 
trodes to Weld the said web portions along paths 
So closely adjacent the side walls of Said cells as 
to structurally close the said cells and form there 
by a plurality of parallel beams of maximum 
load-carrying capacity, and electrode supporting 
means having provision for permitting move 
ment of the electrodes into engagement with the 
opposite surfaces of said metal members irre 
Spective of the exact position of the metal 
memberS. 

8. A machine for making a cellular metal 
building unit such as a floor unit from component 
metal members, at least one of which is corru 
gated So as to form a plurality of cells having 
substantially flat bottom walls and web portions 
Contacting intermediate said cells, said machine 
having, in combination, a plurality of pairs of 
Welding electrodes, conveying means for sup 
porting and moving the assembled component 
metal members, said welding electrodes being 
Spaced with relation to each other and arranged 
With relation to said web portions to cause the . 
electrodes to weld the said web portions along 
paths. So closely adjacent the side walls of said 
cells as to structurally close the said cells and 
form thereby a plurality of parallel beams of 
maximum load-carrying capacity, and electrode 
Supporting means. 

JAMES HOWARD YOUNG. 
GEORGE EDWARD BLACK. 
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