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UNITED STATES PATENT OFFICE. 

JAMES A. WHITNEY, OF BROOKLYN, NEW YORK. 
A PPARATUS FOR MAK NG PLUMBERS TRAPS. 

SPECIFICATION forming part of letters Patent No. 335,407, dated February 2, 1886. 
Application filed December 23, 1882. Serial No. 80,016, 

To a Zi, Luhon, it mally concer'7. 
Beit known that I, JAMES A. WHITNEY, late 

of Dobb's Ferry, in the county of Westchester 
and State of New York, but now of the city of 
Brooklyn, in the county of Kings and State of 
New York, have invented certain Improve 
ments in the Manufacture of Curved or Bent 
Pipes, Plumbers’ Traps, &c., of which the fol 
lowing is a specification. 
This invention relates more particularly to 

the manufacture of plumbers traps of wrought 
lead-that is to say, lead forced or drawn 
through a die, as distinguished from lead cast 
in molds; but the said invention may also be 
applied in the manufacture of curved or bent 
Wrought or drawn soft-metal tubes or pipes 
for other purposes. 
The object of the invention is to provide 

means whereby such articles may be manu 
factured with less outlay for labor, and less 
expense for machinery and repairs than has 
hitherto been practicable. 
The invention comprises certain novel pro 

cesses and combinations of parts, whereby 
said objects are effectually secured. 

Figure 1 is a vertical longitudinal sectional 
view of an apparatus constructed according to 
my said invention. Fig. 2 is a plan view of 
the Same. Fig. 3 is a vertical transverse sec 
tional view taken in the line acac of Figs. 1 and 
2, and Figs. 4 and 5 are detail views on a larger 
scale of Some of the parts included in said 
apparatus. - 

AA are two cylinders, which, as represent 
ed in the drawings, constitute a reservoir for 
the soft metal of which the traps are made, 
and are placed axially in line with each other, 
but which may be placed in any other suitable 
position. Between the said two cylinders is a 
partition, B, at the upper end of which is a 
core, a, around and concentric with which are 
the outer walls, b, of an annular die, which, 
for convenience, I designate by the reference 
letter c, said annular die being the annular 
space between the core a and the partsb. The 
annular die c connects at each side with the 
inner end of the adjacent cylinder A. by means 
of a passage, A". In each of the cylinders. A 
is a plunger, C. 
The cylinders. A constitute reservoirs, which 

are filled with soft metal. In other words, 

(No model.) 

both the cylinders. A have placed in them any 
suitable or requisite quantity of lead or other 
soft metal. When the plungers C are forced 
inward, the said soft metal is forced out of the 
die c in the form of a pipe. When the plun 
gers move in an equal ratio, so that the metal 
issues with a uniform velocity at all parts of 
the die c, the pipe is straight as it issues 
from the said die. When one of the plungers 
is operated to force out the metal faster than 
does the other, the pipe or tube issuing from 
the die c is curved or bent, so that by varying 
the movements of the plungers C any desired 
curve in either direction may be given to the 
pipe during the operation of forming the 
same, while by maintaining the flow at a uni 
form velocity at all parts of the die c the pipe 
may be made straight, as hereinbefore ex 
plained. Openingse are provided at the outer 
ends of the cylinders A. By withdrawing the 
plungers C to the requisite extent, these open 
ings e are made to communicate with the in 
terior of the cylinders, so that the latter may 
be filled with the soft metal in a molten con 
dition, the metal being allowed to solidify be 
fore commencing the operation of forming the 
pipe or tube, as hereinafter explained. 

I is a chamber surrounding the cylinders A, 
which may be formed of sheet metal, wood, 
or other suitable material. One end of this 
chamber I communicates by a pipe, f, with the 
upper part of a closed caldron or vessel, E, 
the lower part of which connects by a pipe, 
g, with the opposite end of the chamber I. A 
rotary or other suitable pump, F, is so ar. 
ranged as to draw the liquid contents of the 
caldron through the pipe (), thence to and 
through the chamber I, and thence through 
the pipef back to the caldron. The liquid in 
the latter may be composed of a Saturated So 
lution of common salt or of water more or less 
charged with glycerine, or may comprise any 
other suitable liquid. 
The furnace or equivalent heating appara 

tus G of the caldron should be so constructed 
and controlled as to heat the liquid to a point 
approximating, but still below, the melting 
point of the soft metal. Thus, for example, 
when the pipes, traps, or the like are to be 
made of lead, the temperature of the liquid 
may be, say, 600 Fahrenheit. This circula 
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from the die c. In order to thus rapidly cool 
the metal as it issues from said die, the core a 
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tion of the heated liquid around the cylinders 
A maintains the lead in a condition which, 
while still solid, is extremely soft and plastic, 
so that it may be forced to and through the 
die, as hereinbefore explained, with a com 
paratively slight expenditure of power. In 
as much as the tube of soft metal at this rela 
tively high temperature is extremely weak and 
plastic, it is necessary that it be rapidly cooled, 
in order that it may not become misshapen or 
deformed by its own weight as the metal issues 

is made tubular, its internal passage extend 
ing through the lower part of the partition B 
and thence connecting by a pipe, h, with a re 
frigerating box or chest, H, filled with broken 
ice, over which is preferably sifted a small 
quantity of common salt. This refrigerator 
H connects by a suitable pipe or passage, i, 
with a fan-blower, I, so arranged as to force 
air from the external atmosphere through the 
refrigerator H, thence through the pipe h and 
tubular interior of the core a to the upper end 
or outlet of the latter, so that the cold air 
issuing from the said core and expanding 
within the tube or trap as the latter issues 
from the die rapidly cools and stiffens the 
same to the requisite degree. 
The plungers C are provided with suitable 

piston-rods, j, connected with pistons j', which 
work in hydraulic cylinders J, which, being 
of the usual or any suitable construction, need 
no particular description here. These hy 
draulic cylinders J communicate by pipes ic 
with a pipe, K, common to both, which in its 
turn communicates with a pump, L, such, for 
example, as is ordinarily used as part of hy 
draulic presses from which the water is forced 
to the cylinders J, to operate the pistons there 
in, in substantially the same manner as is done 
in an ordinary hydraulic press. 
The pump IL, being of the usual construction, 

requires no specific description here. The 
pipes lick and K branch from and are united 
by a valve-chamber, L, which latter is more 
fully represented in Fig. 5. In the valve 
chamber L is placed a slide-valve, M, con 
trolling the port m, leading to the pipes kic, so 
that when the valve is moved to one position 
the water supplied through the pipe k will be 
allowed to pass equally to the cylinders J 
through the pipes k c, in order that their plun 
gers C may be actuated by an equal pressure 
to force the metal equally from opposite sides 
of the die, thereby forming a straight tube; 
but when the valve is moved one way or the 
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other to supply a greater proportion of the 
water to one or the other of the cylinders J as 
the case may be, the plungers C, being thereby 
unequally operated, force an unequal propor 
tion of metal from opposite sides of the die 
which impart a curvature to the pipe or tray 
as the latter issues from the die c, as herein 
before explained. Thus by moving this valve 
one way or the other the curves of the pipe or 
trap may be formed alternately in opposite 
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directions as the same issues from the die c, 
and the straight portions of the tray or other 
tube may be formed by properly placing for 
the time being, as hereinbefore explained, the 
valve M with reference to the inlets of the 
two pipes k. 

In order to give the requisite movement to 
the slide-valve M, the latter, as shown in the 
drawings, is provided at its opposite ends with 
laterally-projecting arms in, to which is attached 
a yoke, r, which extends outside of the cham 
ber L and has formed in it a notch, a, which 
receives the edge of a cam-wheel, N. This 

insure its retention in position. 
may be of any usual or appropriate construc 
tion, and need not differ materially from those 
which are used for insuring rectilinear move 
ments in ordinary mechanical structures. 
This cam-wheel has its edge of such contour 
that when it (the said cam-wheel) is rotated by 
means of its shaft P, the curves or cam por 
tions upon its edge or circumferential sur 
face will move the yoke r, and consequently 
the slide-valve M, one way or the other, in 
order to regulate the flow of water to one 
or the other of the two hydraulic cylinders J. 
In due course the straight portions-that is 
to say, the portions more distinctly in a plane 
at right angles to the shaft P of the said cam 
wheel-hold the valve stationary at any de 
sired point, so that the cam-wheel, being made 
with a proper configuration, regulates by its 
rotation the movement of the valve M, and 
thus by regulating the relative supply of wa 
ter to the hydraulic cylinders J regulates the 
flow of the metal through the die c, and there 
fore determines the shape and contour of the 
pipe, tube, or trap, as the case may be, as the 
same issues from the said die. 

in order that the pipe, tube, or trap, as the 
case may be, may be severed at a suitable dis 
tance from the die c, there is provided a cut 
ting apparatus arranged to sever the desired 
portion from that more immediately adjacent 
to and issuing from the die, as aforesaid. As 
represented in the drawings, this apparatus 
comprises a circular saw, R, arranged in a 
horizontal position upon the lower end of a 
vertical mandrel, S, which revolves in a ver. 
tical bearing, u, at the outer or free end of a 
horizontal arm, T, on the upper end of a ver 
tical shaft, U, which rotates in suitable fixed 
bearings, and which has at its lower extrem 
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ity a short lateral arm, w. This arm w, by 
means of a rod, b, connects with a yoke, c', 
which is passed over the circumference of a 
cam, B, on the shaft P, the parts being so 
proportioned that when one revolution of the 
cam N has determined the formation of a 
specific length of pipe or tube-as, for exam 
ple, of a plumber's trap-the cam B, acting 
through the rod b, draws upon the arm w, and 
turning the shaft U around its own axis swings 
the arm T inward, thereby bringing the saw 
R against and through the pipe or tube and 
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severing the same from the metal below. The 
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saw R has a pulley, f', upon its boss, which 
connects by a band, g, with a pulley, h, which 
is loose on the shaft U, and which has attached 
to it another pulley, lc’, also loose upon the 
shaft U, and which is rotated by a belt, n', 
from any suitable driving pulley, so that the 
saw is caused to rotate continuously. Inas 
much as the upward movement of the metal 
issuing from the die c will tend to iift the 
saw, the mandrel S is capable of a vertical 
sliding movement in the bearing it, so that 
the saw yields in an upward direction simul 
taneously with its passage through the metal. 
As the length or piece of pipe or tube-as, 
for example, the trap, formed as herein before 
explained-is severed by the action of the saw 
R from the metal below it is grasped by the 
hand of the attendant or operator, protected 
by a suitable cloth, thick gloves, or the like. 

Inasmuch as my invention provides for au 
tomatically legulating the movement of the 
plungers C, I am enabled to dispense with the 
labor of a skilled attendant for such purpose; 
and inasmuch as the movement of the valve M 
is regulated by the action of a mechanical 
device, which may be made of any shape re 
quired to meet the conditions under which the 
plungers C are required to act upon the metal, 
it follows that such device may be so formed 
as to throw the preponderance of the liquid 
from one to the other of the hydraulic cylin 
ders in such proportions and by such gradual 
change as to avoid interference with the inertia, 
of the metal, which, if too suddenly resisted 
or changed in direction, would tend to rupture 
the reservoir or cylinders in which it is con 
tained; and inasmuch as my Said invention 
provides for automatically severing the length 
of tube or pipe-as, for example, a plumber's 
trap when formed from the metal more imme 
diately issuing from the die c-it follows that 
the labor of the attendant is proportionally 
lessened; and inasmuch as my said invention 
provides for the vertical movement of the sev 
ering device simultaneously with the severing 
action thereof, it follows that the pipe or tube 
is cut straight across, thereby avoiding the 
waste of material which occurs when the metal 
is sawed off by hand, and therefore necessa 
rily more or less obliquely and irregularly. 
Further, inasmuch as my said invention pro 
vides for maintaining the soft metal in the 
reservoir-in other words, in the cylinders A 
uniformly at a temperature approximating but 
below the melting or fusing point of the metal, 
it follows that the metal is maintained in the 
most plastic condition possible, and that in 
which it may be forced through the die with 
the least expenditure of power and the least 
strain upon the mechanism, so that the latter 
may require less material in its construction, 
will last longer, and require less frequent re 
pair. 
What I claim as my invention is 
1. A machine for making plumbers’ traps, 

curved pipes, tubes, &c., comprising the fol 
lowing elements in combination, viz: an an 

nular die, devices for forcing the material in 
variable quantities from opposite sides of said 
die, and mechanism for automatically control 
ing the said devices. all substantially as and 
for the purpose herein set forth. 

2. The method of making soft-metal traps, 
tubes, &c., which consists in forcing the metal, 
softened by a surrounding temperature slight 
ly below its fusing-point, from and through a 
tubular die, and subjecting the same as it issues 
from the die to a cooling medium to stiffen 
and set the formed tube, said cooling medium 
being supplied through the body of the die 
around and from which the tube issues, sub 
stantially as described. 

3. The combination of the annular die c, 
passages A, cylinders A, plungers C, hydraulic 
apparatus J. valve M, and means, substan 
tially as described, for automatically actuating 
said valve, substantially as and for the pur 
pose herein set forth. 

4. The combination, with the annular die 
c, of means, substantially as described, for 
directing a blast or forcibly impelled cur 
rent of air upon or against the surface of 
the hot metal immediately after it issues from 
the die in the direction of movement of the 
forming-tube, substantially as and for the pur 
pose herein set forth. 

5. The combination of the annular die c, 
having a tubular core, means, substantially as 
described, for directing a blast or current of 
air through said core away from the mouth of 
the die, and means, substantially as described, 
for cooling the air, all substantially as and for 
the purpose herein set forth. 

6. The combination, with the annular diec, 
having a tubular core, of a blower for forcing 
air in due relation thereto and a refrigerator 
for cooling the air, substantially as and for 
the purpose herein set forth. 

7. The combination, with a machine for 
forming soft metal substantially as described, 
of a cutting device arranged to sever the pipe 
into lengths during the process of its formation 
and its movement from the die. 

S. The combination, with a reservoir hav 
ing an annular pipe-forming die and a sur 
rounding chamber for receiving a heated cir 
culating liquid, of a pump for impelling said 
liquid to and through said chamber and pis 
tons for impelling soft metal from said reser 
voir through the said pipe-forming die, sub 
stantially as described, for the purpose speci 
fied. 

9. The combination, with the annular pipe 
forming die, of a cutting implement arranged 
and supported to be moved to and from the 
metal issuing from said die to sever said pipe 
during its projection from said die, substan 
tially as described, for the purpose specified. 

l0. The combination, with the pipe-forming 
die and the pistons for forcing the metal from 
said die, of a circular saw for severing the 
pipe during the process of its formation, hav 
ing a rotary notion and a sliding movement 
in the direction of the moving pipe, whereby 
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the saw yields in a direction with the moving 
pipe simultaneously with its passage through 
the same. 

11. The combination, with a seamless-pipe 
forming die substantially such as described, 
of a pipe-cutting implement having a rotary 
motion, a movement in the direction of the 
length of the pipe being severed, and a move 
ment to and from the pipe, a reservoir con 
taining the soft metal, and piston for forcing it 
therefrom through said die, substantially as 
described. 

12. The combination of the annular die c, 
partition B, cylinders A, plungers C, hydraulic 
apparatus J, and means, substantially as de 
scribed, for automatically varying the action 
of the hydraulic apparatus to give a variable 
movement to the plungers, all substantially as 
and for the purpose herein set forth. 

13. The combination of the annular diec, pas 
sages A, cylinders A, plungers C, hydraulic 
apparatus J, and the valve M, arranged to 
control the hydraulic apparatus in its action 
upon the plungers, substantially as and for the 
purpose herein set forth. 

14. The combination, with the annular die 
c, in a machine for making Soft-metal pipes, 
traps, &c., of a saw arranged to sever the pipe 
in a plane substantially parallel with the face 

of the said die, substantially as and for the 
purpose herein set forth. 

15. In an apparatus for making curved 
pipes, traps, &c., the combination of the foll 
lowing elements, to wit: an annular die, c, a 
saw for severing the pipe or tube as the same 
issues from the die, means for varying the 
flow of metal at opposite sides of the die, and 
means for automatically feeding the saw at in 
tervals to sever the pipe or tube, all substan 
tially as and for the purpose herein set forth. 

16. In a machine for making plumbers’ 
traps, curved pipes, tubes, &c., from soft 
metal, the combination of the following ele 
ments, viz: a cylindel' or reservoir for con 
taining the soft metal, an annular die through 
which the metal from the reservoir may be 
forced, devices for causing a variable flow of 
the material at opposite sides of said die, a 
hydraulic press for actuating said devices, and 
mechanism, substantially as described, for au 
tomatically controlling the hydraulic pressure 
to automatically regulate the variable flow of 
the material through the die, substantially as 
and for the purpose herein set forth. 

JAMES A. WHITNEY. 
Witnesses: 

THOMAS E. CROSSMAN, 
RUDOLF H. R.JELLMAN. 
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