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UNITED STATES PATENT OFFICE. 
CHARLES A. WILLIAIVIS, OF DETROIT, INIICHIGAN, ASSIGNOR TO BRISCOE WIANUFAC 

TURING COMPANY, OF DETROIT, MICHIGAN, A CORPORATION OF MICHIGAN. 

IVIACHINE FOR FORMING INIULTIPLE-UNIT TUBES. 

1,028,312. Specification of Letters Patent, Pate ated June 4, i92. 
Application filed February 25, 1910. Serial No. 545,949. 

To all whom, it may concern: 
Beit known that I, CHARLES A. WILLIAMS, 

a citizen of the United States of America, 
residing at Detroit, in the county of Wayne 

5 and State of Michigan, have invented cer 
tain new and useful Improvements in Ma 
chines for Forming Multiple-Unit Tubes, of 
which the following is a specification, ref 
erence being had therein to the accompany 

0 ing drawings. 
The invention relates to the manufac 

ture of multiple unit tubes, more particu 
larly designed for use in the construction 
of radiators for automobiles, and the inven 

15 tion consists in the construction as herein 
after set forth. - 
In the drawings-Figure 1 is a side ele 

vation of the machine; Fig. 2 is a cross Sec 
tion thereof; Fig. 3 is a plan; Fig. 4 

20 is a perspective view of some of the parts 
detached; Fig. 5 is a sectional view illus 
trating certain details; Fig. 6 is a perspec 
tive view of the tube in blank form; and, 
Fig. 7 is an end elevation of the complete 

25 multiple unit tube. 
My improved machine is more particu 

larly designed for the formation of radiator 
tubes, where a “square effect” is desired, 
that is, the air tubes, instead of being ar 

30 ranged to produce diagonal lines in the ra 
diator frame, are arranged to form ver 
tical and horizontal lines, with each indi 
vidual tube substantially a square. In the 
construction of diagonal or honeycomb ra 

35 diators, multiple unit tubes have been em 
ployed, in which a large tube is fashioned 
by dies to have a Zig-Zag wall producing a 
series of adjacent Small tubes. Such a struc 
ture may be easily produced, but in the 

40 formation of multiple unit tubes, to produce 
a square effect it is necessary to fashion the 
structure by a successive action of the dies 
operating from one side toward the other. 
Furthermore, for the practical requirements 

45 of the work, it is necessary to form multiple 
unit tubes for radiators of different widths 
and heights. My machine is so constructed 
that the tubes are formed by a successive 
operation of the dies, and by a suitable ad 

50 justment any desired width or number of 
individual tubes may be obtained. 
In detail, A is a core or mandrel mem 

ber, which is built up of a plurality of 
square section units B spaced from each 

55 other in any suitable manner as by having 

the rear ends thereof of enlarged rectangu 
lar cross section, as shown in Fig. 5. These 
units B are assembled preferably by clamp 
ing the same between plates C and C, which 
are Secured to a member D slidably engag 
ing ways E upon a frame F. Any number 
of units B may be arranged in series between 
the clamping plates C C, and when secured 
by clamping bolts C they are held in prop 
erly Spaced relation to each other. The core 
A is arranged to project laterally between 
a double series of horizontally moving form 
ing dies H and I. Each of these dies is 
provided with a finger J for insertion in the 
space between adjacent core members, and 
the arrangement is such that by operating 
the pair of corresponding dies in the series 
H. and I simultaneously, the sheet metal 
blank will be forced inward to form one of 
the Square sections of the multiple unit tube. 
The dies of the series H and are formed 
of Superposed plates slidably engaging hori 
Zontal cross guides K mounted in a frame L. 
M is an actuating cam member, which has 

parallel portions N and O engaging opposed 
bearings on the die plates. These opposed 
bearings P and Q are inclined with respect 
to the direction of the movement of the 
cammed member M, and the members N and 
O are formed with coöperating inclined por 
tions R and S. The arrangement is such 
that the depression of the member M will 
Successively actuate the slidable plates of the 
series H and I in one direction, and the 
raising of the member M will successively 
actuate said die members in the opposite 
direction. The member M is arranged to 
slidably engage suitable bearings T, and is 
actuated by the reciprocatory plunger of a 
press, or other Suitable mechanism, not 
shown. 

In operation, a flattened tube of sheet 
metal a of the contour illustrated in Fig. 6, 
having parallel sides, is engaged with the 
core member A, and is sustained thereby 
intermediate the series H and I of the slid 
able die members. The member M is then 
reciprocated and in its downward movement 
will cause the successive inward movement 
of the dies, the fingers J of which will press 
the sheet metal into the spaces between the 
members B and form the individual tube. 
During this operation, the sheet metal is 
drawn upward, and the blank tube is suf 
ficiently large to provide all the metal need 
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ed for forming the inward projections. 
Upon the return movement of the member 
M, the dies with their fingers J are succes 
sively withdrawn, and upon the competion 
of this movement, the core A is withdrawn 
laterally, preferably through the medium of 
a handle. U, thereby disengaging it from 
the formed multiple unit tube (shown in 
Fig. 7). A stripper W is arranged to engage 
with the inner edge of the finished work to 
hold it from movement as the core is with 
drawn. 
My machine is adapted for the forming 

of multiple unit tubes, having any number 
of individual tubes, not exceeding the num 
ber of dies in the series H and I, and when 
ever necessary these series may be increased 
by the addition of other dies. Thus the 
machine is adapted for a large variety of 
Work. 
What I claim as my invention is: 
1. A machine for forming multiple unit 

tubes comprising a core member for engag 
ing a blank tube and having a series of re 
cesses or pockets therein, a series of die 
members each movable in a rectilinear path 
and laterally with respect to the core mem 
ber for forcing the metal of the blank into 
said recesses, and means for operating Said 
die members successively. 

2. A machine for forming multiple unit 
tubes comprising a core member formed of 
a series of spaced sections and adapted to 
engage a blank tube, a Series of die mem 
bers each movable in a rectilinear path at 
substantially right angles to the core mem 
ber for forcing the metal of the blank into 
the spaces between the Sections of Said core, 
and means for operating said die members 
Successively. 

3. A machine for forming multiple unit 
tubes, comprising a core member formed of 
a series of spaced sections, a Series of pairs 
of die members respectively upon opposite 
sides of said core member and adapted to 
engage the spaces between the Sections of 
said core member, and means for actuating 
said die members successively with the mem 
bers of the same pair operated simultane 
ously. 

4. A machine for forming multiple unit 
tubes, comprising a core member having a 
series of spaced sections, a series of pairs of 
die members arranged upon opposite sides 
of Said core member and movable laterally 
with respect thereto into engagement with 
the spaces therebetween, and means for suc 
cessively operating the pairs of dies and for 
Withdrawing the same. 

5. A machine for forming multiple unit 
tubes, comprising a core member formed of 
a series of spaced sections to which said 
Sections are secured, a series of die mem 
bers for engaging the spaces between said 
sections and movable laterally with respect 
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thereto, and a reciprocatory cammed mem 
ber engaging said dies to actuate the same 
Successively. 

6. A machine for forming multiple unit 
tubes, comprising a core member for en 
gaging a blank tube and having a series of 
recesses or pockets therein, a series of die 
members for forcing the metal of the blank 
into said recesses, and a cam traveling lon 
gitudinally of the series of die members for 
operating the latter successively. 

7. A machine for forming multiple unit 
tubes, comprising a core member for engag 
ing a blank tube and having a series of re 
cesses or pockets therein, a series of die 
members for forcing the metal of the blank 
into said recesses, said die members being 
provided with alining apertures, and an 
operating member having a portion thereof 
positioned within said alining apertures. 

8. A machine for forming multiple unit 
tubes, comprising a core member for engag 
ing a blank tube and having a series of re 
cesses or pockets therein, a series of die 
members for forcing the metal of the blank 
into said recesses, said die members being 
provided with alining apertures, one of the 
Walls of each aperture being cammed, the 
cams arranged upon the outer end of the 
die members and a reciprocatory cam mem 
ber having portions positioned in operative 
relation to the cammed surfaces of the die 
members. 

9. A machine for forming multiple unit 
tubes comprising a core member formed of 
a series of spaced sections adapted to en 
gage the blank tube, a series of die mem 
bers arranged upon one side of the blank, 
and a second Series of coöperating die mem 
bers positioned upon the opposite side of 
the blank, and means for effecting a rela 
tive movement between the corresponding 
die members of the two series and for actu 
ating the die members of the series suc 
cessively. 

10. A machine for forming multiple unit 
tubes comprising a core member formed of 
a Series of Spaced Sections adapted to en 
gage the blank tube, a series of die mem 
bers arranged upon One side of the blank 
and a second series of corresponding die 
members positioned upon the opposite side 
of the blank, and means for effecting a rela 
tive movement between the corresponding 
members of the two series and for operating 
the members of one of the series Succes 
sively. 

11. A machine for forming multiple unit 
tubes comprising a core member formed of 
a series of Spaced sections adapted to en 
gage the blank tube, a series of die members 
arranged upon one side of the blank, and a 
second series of coöperating die memberspo 
sitioned upon the opposite side of the blank, 
and means for effecting a successive oper 
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1,028,812 
ation of the die members upon opposite 
sides of the blank. 

12. A machine for forming multiple unit 
tubes comprising a core member formed of 
a series of spaced sections adapted to en 
gage a blank tube, a series of die members 
arranged upon one side of the blank tube, 
and a second series of corresponding die 
members positioned upon the opposite side 
of the blank, and means for effecting a rela 

3. 

tive movement between the corresponding 
members of the two series for successively 
operating upon opposite sides of the work. 

In testimony whereof I affix my signa 
ture in presence of two witnesses. 

CHARLES A. WILLIAMS. 
Witnesses: 

GEO. TAILINGEN, 
GRACE NEWELL. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 


