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Application ?led May 14,1906. Serial No. 316,607. 

To all whom, it ntajl/ concern; 
Be it known that we, KIRTLAND O. GARD~ 

NER and FLORENCE O. BieeERT, Jr., of Pitts 
burg, Allegheny county, Pennsylvania, have 
invented a new and useful Straightening and 
Bending Machine, of which the following is a 
full, clear, and exact description, reference 
being had to the accompanying drawings, 
forming part of this speci?cation, in which— 

Figure 1 is a plan view of a machine em 
bodying our invention. Fig. 2 is a side 
view of the same. Fig. 3 is a detail view of 
the cylinder mechanism for operating the 
bending anvils or dies. Fig; 4 is a detail 
view of the reversible hydraulic valve, and 
Fig. 5 is a detail view showing the mechan 
ism for actuating the adjusting-wedges. 
Our invention has relation to machines 

for bending and straightening metal and to 
that type of such machines which employ a 
relatively stationary head and movable head 
reciprocable toward and away from the sta 
tionary head, said heads having adjustable 
bending dies or anvils. 
The object of our invention is to provide 

means of novel, e?icient, and simple char— 
actor for securing the proper adjustments of 
the bending dies or anvils; also, to provide 
improved means for adjusting, the relatively 
?xed and movable heads. 
With these objects in view our invention 

consists in the novel construction, arrange 
ment, and combination of parts, all substan 
tially as hereinafter described, and pointed 
out in the appended claims. 

Referring to the accompanying drawings, 
2 designates the main operating-shaft, which 
is driven by any suitable means through the 
gear~wheel 3 and which has the cranks or 
eccentrics 4, actuating the connecting-rods 
5, which are connected to the slide-block 6. 
This block 6 is arranged to move horizon 
tally in suitable guides 7 on the bed 8. of the 
machine and is connected to the reciprocable 
bending-head 9 through the medium of the ad 
justable wedges 1 0. These wedges are formed 
with the dovetailed guideways 11, which 
embrace guides 12, formed, respectively, on 
the slide-box 6 and the head 9. These 
wedges provide means for securing a limited 
and exact adjustment of the head 9. For 
the purpose of actuating the wedges I pro 

vide the two cylinders 13 and 14, having 
their pistons connected by rod 15. The rod 
15 has a laterally and downwardly project 
ing lug 16, which is connected by a link 17 
with one of the wedges 10. The other 
wedge 10 is connected by link 18 and revers 
ing-lever 19 with the said lug .16. These 
cylinders are preferably operated by hy 
draulic power controlled by the valve 20. 
This valve may be of any well-known or 
suitable character, such as that shown in 
Fig. 4, in which it consists of a piston-rod 
21, having thereon the two heads 22 and 23, 
arranged to control, respectively, the ports 
24 and 25, which are connected by pipes 26 
and 27 with the outer ends of the respective 
cylinders 13 and 14. 28 designates the inlet 
of the valve, and 29 and 30 the two exhaust 
openings. The piston-rod 21 is extended 
through the head of the valve-casing and is 
connected to a link 31, which is in turn con 
nected to one arm of a controlling-lever 32, 
the movement of which serves to reverse the 
valve to open the supply to one of the cyl 
inders and allow the other cylinder to ex 
haust, the cylinders being single-acting and. 
‘exhausting through their supply-pipes into 
the valve-casing and thence through the ex 
haust-openings 29 and 30, respectively. 
The head 9 is provided with the two later 

ally-movable bending dies or anvils 33 and. 
34, which are arranged to slide toward and 
away from each other in guides 35 in the 
said head. For the purpose of moving 
these dies or anvils we provide the two 
double-acting cylinders, either steam or 
hydraulic, 36 and 37. 38 designates the 
supply-pipes for these cylinders, which are 
provided with suitable controlling-valves of 
theusual character. (N 0t shown.) The pis 
ton-rods 39 of these two cylinders are connect 
ed directly to the movable dies or anvils for 
the purpose of actuating the same. The two 
cylinders are seated in a chamber of the head 
9, as shown in Fig. 2. 

4O designates the relatively ?xed head, 
which is mounted in guides 41 of the bed 8, 
to be adjusted toward and away from the 
head 9. _ This adjustment is preferably ef 
fected by means'of the two screws 41’, pro 
vided with bearings in the upwardly-extend 
ed portion 8a of the bed-frame and which 
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engage nuts 42 in the said frame portion. 
The screws 41’ are provided with worm-gears 
43 , which are engaged by worms 44 on the 
transverse shaft 45, driven by a motor 46 
through the medium of the gears 47, the 
motor 46 being mounted on the frame por 
tion 8“. 
The head 40 has the two movable dies or 

anvils 48 and 49, which are mounted to move 
toward and away from each other in the 
guides 50, which are actuated by means of 
the two double-acting cylinders 51 and 52, 
whose plungers are connected by the rods 
53 and 54 with the heads 48 and 49, respec 
tively. (See Fig. 4.) The cylinders 51 and 
52 are provided with supply-pipes 55, con 
trolled by any suitable valve mechanism 
(not shown) located within convenient 
reach of the operator, said pipes, as well as 
the pipes 38, having the necessary ?exible 
connections to adapt themselves to the 
movements of the heads. 

It will be readily seen that by means 'of 
the cyliiider arrangement described the 
bending dies or anvils can be quickly ad 
justed to the desired relative positions, all 
that ' is necessary being the manipulation 
of the proper valves controlling the supply 
to and exhaust from the respective actuating~ 
cylinders. Afurther advantage of the above 
described means for operating the adjusting 
wedges consists in the fact that all that the 
operator has to do is to move the lever 32 
to open the controlling-valve. It will be 
readily seen from the drawings that when the 
cylinders are operated by the opening of the 
valve the movement of the pistons will, 
through the link 31, automatically return the 
valve to its former position. This relieves 
the operator from the necessity for manually 
closing the valve. The screw adjustment 
for the head 40 is used where a wider adjust— 
ment of the machine is required, the wedge 
adjustment of the head 9 being used to ob 
tain closer and more accurate adjustments. 
Various changes may be made in the de 

tails of the construction and arrangement of 
parts without departing from the spirit and 
scope of our invention as set forth in the 
claims. 
What we claim is— 
1. In a bending or straightening machine, 

a bending-head, a bending die or anvil later~ 
ally movable in said head, and a power-cylin 
der for actuating the die or anvil and having 
its piston connected thereto; substantially 
as described. ’ 

2-. A bending or straightening machine 
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having its bending-heads provided with lat 
erally-movable dies or anvils, and power-' 
cylinders mounted in the said heads and hav 
ing their pistons directly connected to the 
dies or anvils to actuate the same; substan 
tially as described. 

In a bending or straightening machine, 
a bending-head having guideways therein, a 
bending die or anvil mounted in said guide 
ways for lateral movement, and a power 
cylinder seated in the said head and having 
its piston directly connected to the die or 
anvil to actuate the same; substantially as 
described. 

4. In a bending or straightening machine, 
a power-shaft, a slide-block connected there 
to, a bending—head, and wedge members con— 
necting the said head and block adiustably 
for the purpose of adjusting the said head, 
power means for actuating the wedge mem 
bers, and controlling means whereby said 
members are simultaneously actuated; sub 
stantially as described. 

5. In a bending or straightening machine, 
a power-shaft, a slide-block connected there 
to, a bending-head, movable wedge members 
forming an adjustable connection between 
the slide block and head, and power-cylin 
ders for actuating the wedge members; sub 
stantially as described. 

60 

65 

75 

85 

6. In a bending or straightening machine, ' 
a reciprocating head, means for actuating the 
same, adjustable wedge members forming a 
part of the connection between the head and 
the actuating means, power-cylinders having 
their pistons connected to the wedge mem 
bers, a revcrsing?valve for controlling the 
cylinders, and connected to the pistons 
thereof to be automatically closed by the 
movement of the pistons, and means for 
opening the valve; substantially as described.‘ 

7. In. a bending or straightening machine, 
a power-shaft, a slide-block actuated there 
by, a reciprocating head, adjustable wedge 
members forming a connection between the 
slide-block and head, power-cylinders having 
their pistons connected to the wedge mem- ' ‘ 
here, a reversing-valve for controlling the 
cylinders, and a lever for controlling the 
valve; substantially as described. 

In testimony whereof we have hereunto 
set our hands. 

KIRTLAND O. GARDNER. 
FLORENCE C. BIGGERT, JR. 

WVitnesses : > 

JOHN MILLER, 
H. M. CoRwIN. 
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