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UNITED STATES 

JOHN GRANT, OF CHICAGO, ILLINOIS, 

PATENT OFFICE. 

ASSIGNOR TO HIMSELE AND DAVID 
O. JAMES, OF SAME PLACE. 

MACH NE FOR MAK N G B EAM - HANGERS. 

SPECIFICATION forming part of Letters Patent No. 506,197, dated October 3, 1893. 
Application filed March ll, 1892. 

To all whom, it may concern. 
Beit known that I, JoHN GRANT, of Chicago, 

in the county of Cook and State of Illinois, 
have invented certain new and useful Im 
provements in Beam-Hanger Machines; and I 
do hereby declare that the following is a full, 
clear, and exact description thereof, reference 
being had to the accompanying drawings, and 
to the letters of reference marked thereon, 
which form a part of this specification. 
This invention relates to machines for form 

ing stirrup irons or beam hangers, such as 
are used for connecting ceiling joists with 
their supporting timbers. - 
The invention consists in the matters de 

scribed in the following specification and 
pointed out in the appended claims. 
In the accompanying drawings illustrating 

the invention: Figure 1 is a view of a ma 
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Fig. 2 is a plan view of the machine. 

chine embodying my invention in sectional 
side elevation taken on line 1-1 of Fig. 2. 

Fig. 3 
is a horizontal or plan section thereof taken 
on line 3-3 of Fig. 1. Fig. 4 is a transverse 
vertical section taken on the line in Fig. 1 to 
which the arrows 4-4 are applied, showing 
parts seen when looking in the direction of 
said arrows. Fig. 5 is a transverse vertical 
sectional view taken upon the same line as 
that on which Fig. 4 is taken, as seen when 
looking in the direction of the arrows 5-5 
applied to said line. Fig. 6 is a vertical longi 
tudinal sectional view similar to Fig. 1, show 
ing a changed position of the parts. Fig. 7 is 
an enlarged detail sectional view of the clamp 
ing device for holding the blanks. Fig. 8 is 
a perspective view of one of the beam hang 
ers or stirrups which the machine is designed 
to make. Fig. 9 is a transverse vertical sec 
tion of the machine, taken on the line 9-9 of 
Fig. 1, and showing the form and construc 
tion of the spreader-finger. 
The machine illustrated is designed to re 

ceive a straight metal blank and to automati 
cally, by successive operations bend, and 
shape said blank into a stirrup or hanger, A, 
(Fig. 8) having a central loop, a, to receive 
the end of a joist, and hooked arms, a', a ', 
extending at right angles to the central loop 
of the hanger which latter is provided in the 
ends of its sides or legs with quarter twists, 
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a, a, by which the hooked arms are adapted 
to fit over the top of a supporting beam or . 
stringer, while the central loop forms a socket 
to receive the end of a joist arranged at right 55 
angles to said beam or stringer. 
As shown in the said drawings, the main 

frame of the machine is formed by two par 
allel frame plates, B, B, connected at their 
upper parts by a horizontal plate or table, B, 6o 
B', and at their lower portions by suitable 
cross-girts, b b. Above the table B', is lo 
cated a horizontal top plate, B, the rear or 
inner part of which constitutes a die or fixed 
former about which the ends of the blanks 65 
are bent to form the hooked arms a' a' of the 
hanger. Said top plate is separated from the 
said table by a space, and said table and top 
plate constitute guides for the horizontally re 
ciprocating form-block, C, which slides with- to 
in the space between the same and which 
constitutes a movable former or die about 
which the central part of the blank is bent 
to form the loop of a stirrup; the table and 
top-plate having grooves in their upper and 75 
lower surfaces, respectively, which extend 
longitudinally of the machine, and in which 
Works the block C. Said form block has the 
shape of a long and narrow bar, and is at 
tached at one end to a horizontally recipro- 8o 
cating plate or carriage C, which is arranged 
horizontally between the side plates BB, and 
is held or guided in its reciprocatory motion 
by guide grooves or ways, B, B9, formed on 
the inner faces of the said frame plates at the 85 
end of the machine remote from that at which 
the top plate B is located. The said form 
block C is preferably made of vertical depth 
greater than the distance between the table 
Band the top plate B, and said table is pro- 9o vided with a longitudinal guide groove, b, in 
which the said form block rests and slides; 
the top surface of the said form block being 
beneath and in contact with the top plate B. 
Adjacent to and beneath the inner margi- 95 

nal part of the top plate B which constitues 
the form or die, the table B' is cut away, as 
seen at b” (Figs. 1 and 3) to afford room for 
the action of the reciprocating bending and 
forming dies which act in connection with too 
the Saidinner part of said top plate B°in form 
ing the final bends or hooked arms a'a' of the 
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stirrup, the said recesses to b° extending in 
wardly to the side faces of the form block C 
so that the parts of the said table at either 
side of the recesses are connected only by a 
narrowbar, b, (Fig. 4) of the same width or nar 
rower than said form block; said barb form 
ing with the bottom of said guide grooveb' a 
continuous support or guide for the lower sur 
face of the form block in its reciprocatory 
motion. Said form block and the carriage C. 
to which it is attached are actuated, in the 
construction shown, from a revolving shaft, 
D, mounted horizontally in the frame plates 
so as to extend transversely thereof at the 
rear of said carriage C, through the medium 
of arms D on said shaft, which arms are pro 
vided at their outer ends with a crank pin, d, 
carrying a roller, d, which acts upon the in 
ner surface of a cam yoke, C°, attached to 
the carriage C. Said yoke C is provided 
with a segmentally curved surface, c, extend 
ing downwardly from a point horizontally op 
posite the shaft D, said surface forming, ap 
proximately, one quarter of a circle having 
the same radius as the arm D'. A vertical 
bearing surface, c', extends upwardly from 
the upper end of said segmentally curved 
surface c and a second vertical bearing sur 
face, c', extends parallel with the bearing sur 
face c’ rearwardly opposite the latter. Said 
bearing surfaces c c' care adapted for con 
tact with the roller d' during the rotation of 
the shaft D and are So arranged that the ac 
tion of said roller upon the vertical surface 
c effects the backward or in Ward movement 
of the carriage C, the action of said roller on 
the opposite vertical surface c' acts to throw 
said carriage forward, while the contact of 
the said roller with the surface c at the time 
the carriage C' is thrown forward, as seen in 
Fig. 1, holds said carriage at the forward limit 
of its stroke and prevents any backward or 
rearward movement thereof during the time 
said roller is traversing said surface c. 
E E designate two bending rollers, which 

are located vertically between the table B' 
and top plate Bat opposite sides of the path 
of the form block C, Said rollers being located 
at a distance from the sides of the form block 
approximately equal to the thickness of the 
metal strip to be bent, and operating during 
the forward movement of the said form block 
between them to bend toward and into con 
tact with the sides of the form block the parts 
of the metal strip or blank which form the 
side portions of the central loop of the hanger. 

In the particular construction shown the 
rollers E E are mounted in sliding blocks, E', 
E’, which are held and guided in transverse 
guide grooves, e, e", formed opposite each 
other in the upper surface of the table B' and 
in the under surface of the top plate B, in 
the manner illustrated in Fig. 1. For adjust 
ably holding the said blocks in position, the 
same are shown as provided with outwardly 
extending externally Screw threaded Stems Or. 
rods, E, E, which extend through plates, e', 
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e', secured to the sides of the machine frame, 
and are provided at opposite sides of the said 
plates with nuts, e, e", serving to hold the 
blocks firmly in position, and as a means of 
adjusting the same and the rollers mounted 
therein toward and from the side faces of the 
form block. 

Devices for forming the twists or quarter 
turns a a in the arms of the stirrup consist 
of vertically reciprocating spreading fingers 
FF acting on the upper edges of the blank, 
and vertically reciprocating pressing dies, G, 
G, which act upon the lower surface of the 
blank to press the part of the same adjacent 
to the said bends or quarter twists flat against 
the under surface of the top plate B°. The 
purpose of the spreading fingers FF is to 
enter between the upper margin of the blank 
and the side of the form block when said 
blank is clamped against the side of the form 
block by the rollers EE, and to thereby press 
or force said upper margins of the blank out 
Wardly a Way from the form block in a man 
ner to make partial twists or spiral bends 
therein. For this purpose the said spreading 
fingers FF are adapted to reciprocate verti 
cally through openings or apertures, bb, in 
the top plate B, and are adapted to pass 
downwardly at opposite sides of the form 
block, which latter is preferably provided 
with vertical notches, c, c, in which the in 
ner edges of Said fingers extend, and said 
spreading fingers are provided with oblique 
or inclined outer edges or surfaces, f, f, which 
operate with a wedge action to force or press 
outwardly the upper edges of the parts of the 
blank which rest in a vertical position against 
the sides of the form block. In the particular 
construction shown, the spreading fingers FF 
are formed upon or secured to the ends of os 
cillating arms, F, F, which are mounted on 
a rock-shaft, F, extending transversely of the 
machine near the forward end thereof. Said 
rock-shaft is actuated by means of an arm, F, 
which is held in position to retain the spread 
ing fingers elevated above the surface of the 
form block by means of a coiled spring, F, 
connected at one end at its other end with said 
arm F and with the machine frame, and said 
arm F is moved in a direction to depress the 
spreading fingers by the action thereon of a 
projection or stud, h, upon a revolving wheel, 
H', which is mounted upon a shaft, H, ex. 
tending across the machine below the table B'. 
The dies G G are secured to the forked or 

bifurcated upper end of a sliding plate, G', 
which is mounted between and adapted to 
slide vertically in guide grooves or ways, G, 
G, upon the inner faces of the opposite frame 
plates of the machine (Fig. 5). Said sliding 
plate G' is notched or bifurcated at its upper 
end in order to pass at opposite sides of the 
form block C when the plate is lifted to carry 
the dies G G toward the top plate B2. Said 
dies G G are provided with horizontal work 
ing faces which act against the horizontal 
lower Surface of the top-plate B°near the rear 
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edge of the same to press into contact with 
said table the parts of the blank adjacent to 
the twists therein and to thereby bring the 
end portions of the blank at right angles to 
the sides of the central loop thereof. The 
formation of said twists is therefore accom 
plished by the spreading fingers and the dies 
G G, said spreading fingers operating to 
spread apart the upper margins of the blank 
and thus bring the end portions thereof into 
an inclined position, and the dies serving to 
bring the portions of the blank which have 
been so thrown into an inclined position by 
the action of the spreading fingers, flat against 
the lower surface of the top plate B', and thus 
complete the formation of the twists in the 
blank. 

Devices illustrated for actuating the die 
carrying plate G consist of a cam plate, G, 
secured to the plate G at right angles to the 
latter, and a revolving arm, H, secured to the 
shaft H. and provided with an anti-friction 
roller, h', acting on the said cam plate G8 to 
lift the 
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plate G when the arm H is moving 
upwardly and to allow the said plate G' to fall 
when said arm H passes forward of and free 
from said cam-plate. Buffer springs or cush 
ions, G. G', located at the lower ends of the 
guide ways G* G* serve to arrest the motion 
of the plate G' in its descent. 
The final right angled bends, a, a (Fig. 8), 

by which the hooked ends of the stirrup are 
completed are formed by means of recipro 
cating dies, I, I, J, J, which move in an oblique 
direction toward and from the end and top 
surface of the top plate B°in such manner as 
to first bend the end portions of the blank 
against the vertical rear surface of said plate 
and to then bend the extreme ends of the 
blank downwardly against the top surface of 
said top plate. The die I which acts upon 
the end face of the top plate B is provided 
with a vertical working face, i, parallel with 
the vertical face of said top plate, and which 
is carried toward and from the said vertical 
face of the top plate by movement in a path 
inclined downwardly and in Wardly from the 
said vertical surface of the top plate, and 
which acts upwardly against the horizontal 
ends of the blank to lift the same and to 
thereby carry said end portions of the blank 
into a vertical position and against the verti 
cal surface of the top plate, against which 
they are pressed by the vertical Working face, i. 
of the die, to complete the right angled bends 
therein. Said dies I are arranged at opposite 
sides of the path of the form block C so as to 
act upon the parts of the blank which rest at 
opposite sides of said form block. Said dies 
II are attached to a sliding plate, I', which 
is held at its side margins in inclined guides, 
I, I, formed upon the inner faces of the frame 
plates AA (Figs. 1 and 4). The said plate I' 
is provided with a central recess at its upper 
end giving a bifurcated or forked form to the 

the connecting bar, b, of the table. The dies 
II are secured to the upper surface of the 
forked ends of the plate I' in such position 
that when the said plate is elevated the work 
ing face i of the die comes opposite the ver 
tical face of the top plate B°. Said, plate I' 
is actuated, in the umachine shown, from a re 
Wolving shaft, K, through the medium of a re 
volving arm, K, attached to the shaft and 

75 

provided at its free end with an anti-friction . 
roller, k, which is adapted to act upon a cam 
plate, I, secured to the central part of said 
plate I at right angles to the latter and in the 
same plane with the said roller k. The plate 
It is lifted to bring the dies II against the 
blank by the action of the arm K'upon the cam 
plate, and said plate is drawn back to be re 
tracted by the action of gravity when the said 
arm in its rearward movement passes free 
from the camplate I. 
ions, I, I", are desirably provided to receive 
the impact of the plate I" in its descent after 
it has been lifted by the action of the arm K. 
The die J is provided with a horizontalwork 

ing surface, i, which acts against the top sur 
face of the top plate B°to bend the end portions 
of the blank over against the said top sur 
-face, said working face? being made of such 
width as to act upon both ends of the blank 
which are bent over or around the edge of the 
top plate, parallel with each other, as clearly 
seen in the plan view, Fig. 2... Said die J has 
a reciprocatory motion toward, and from the 
top plate B° in an upwardly and rearwardly 
inclined path; said die acting against the ends 
of the blank when they starid in a vertical po 
sition. So as to bend or throw the same for 
wardly and downwardly until brought into 
contact With the top plate and thrust against 
the same by the action of the horizontal work 
ing face of the die. Said die J is, as herein 
shown, attached to a sliding plate, J, mounted 
in guides, J, J, upon the inner faces of the 
side plates B, above the carriage C' in the 
manner illustrated. The said plate J and 
the die attached thereto are advanced toward 
the top plate by the action of a revolving arm, 
L' secured to a transverse horizontal rotating 
shaft, L, which has bearings in the frame. 
plates at the upper part of the machine; the 
free end of said arm L' being provided with 
an anti-friction roller, l, which acts upon a 
cam-plate, J, Secured to the plate J in the 
same vertical plane with the said roller l. 

Buffer springs or cush 
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The said plate J is drawn back or retracted 
by means of a coiled spring, L', which is se 
cured at one end to the rear margin of the 
plate J and at its opposite end to a cross 
piece or girt, b, of the machine frame. 
The devices for actuating the several shafts 

D, H, K and L, consist, in the machine shown, 
of the gear wheel, H', which as before de 
scribed, is attached to the shaft Hand car 
ries the stud, h, for actuating the spreading 
fingers, and three intermeshing gear wheels, 

upper part of the plate to enable the same to D, K" and L, secured respectively to the 
pass at either side of the form block C and I shafts D, K and L; motion being transmitted 

I 25 
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to one of said gear wheels D° from a driving 
shaft, M, carrying a drive pulley, M', by means 
of a gear pinion, M, which intermeshes with 
said gear wheel D°. 
The form block C has a reciprocatory mo 

tion through a distance sufficient to bring its 
forward end to a position at the rear of the 
top plate B, as seen in Fig. 6, and in the op 
eration of the main parts above described, 
the straight blank is placed horizontally and 
transversely of the machine with its central 
part resting in contact with the end face of 
the said form block C, and said form block 
is then moved or carried forward until its for 
ward end is brought between the rollers EE, 
by which the end portions of the blank are 
bent horizontally around the angles of the 
blank so as to form two right angled bends 
therein, and is pressed against the sides of 
the form block and held in contact with the 
same When the form block has completed 
its forward movement, the spreading fingers 
E F then act to bend outwardly away from 
the form block the upper edges of the end 
portions of the blank and the dies G then 
rise and press the outwardly turned or bent 
parts of the blank flat against the under sur 
face of the top plate B'. During this action 
of the lower dies the parts of the blank con 
stituting the sides of the central loop of a 
hanger are held against the sides of the form 
block by the rollers EE, as clearly shown in 
the plan view, Fig. 2, so that the adjacent 
parts of the blank are held in a vertical po 
sition between said rollers and the form block 
and in a horizonital position between said dies 
G G and the bottom of the top plate, thereby 
giving a twisted form to the blank in its 
parts located between said rollers and dies. 
After the dies G. have acted in the manner 
described the dies II are then lifted so as to 
lift and bend upwardly the end portions of 
the blank, which being so bent upwardly, ex 
tend in the same plane with the bottom of the 
top plate, the said end portions of the blank 
being forced against the vertical face of the 
top plate, whereby the right angled bends, a”, 
a', are formed. The die J then advances 
against the end portions of the blank which 
stand vertically above the top plate and 
thrusts said end portions of the blank for 
wardly and downwardly against the top sur 
face of the top plate thereby making the final 
bends, C., a. 
For the purpose of holding the end portions 

of the blankin place laterally as they are bent 
against the face of the top plate by the ac 
tion of the dies II, guides, N, N, are secured 
to the rear margin of the top plate B° and ex 
tend rearwardly therefrom; said guides hav 
ing inner parallel vertical guide surfaces ar 
ranged at a distance apart equal to the dis 
tance between the outer edges of the arms ct 
a' of the hanger. Said guides act to hold ac 
curately in place the ends of the blank as 
they are bent around the rear margin of the 
top plate, thereby insuring that the hooked 
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end portions of the stirrup shall be accurately 
perpendicular to the plane of the central or 
loop portion thereof. 

Devices for clamping the central part of the 
blank against the end of the form block are 
provided as follows: C is a bar forming a for 
Ward extension of the form block C and lo 
cated below the level of the top of the table 
B', and resting within the guide groove b' of 
said table (Fig. 7). On the said bar C, adja 
cent to the end of the form block is mounted 
a clamp jaw, O, adapted to slide toward and 
from the end surface of the form block, said 
clamp jaw being conveniently held from lat 
eral displacement by means of a guide rib on 
the bar Cengaging a groove in the under sur 
face of the clamp jaw. 
O' O* indicate the two members of a toggle 

which are pivoted to the clamp jaw O, and to 
an abutment block, O, mounted on the for 
ward end of the bar C. The middle joint of 
the toggle rests within a recess, c', formed in 
the bar C9, and its pivot pino is provided with 
rollers, O', which act upon a cam surface, o', 
formed in the table B' below the level of the 
said bar C. Said cam surface o° is so ar 
ranged as to lift the center joint of the toggle 
and thereby straighten the toggle arms so as 
to bring the clamp jaw against the end of the 
form block when the latter begins its forward 
movement in the bending of the blank, and 
to allow the flexing of the toggle members as 
soon as the form block returns to its starting 
point, so as to release the finished stirrup pre 
paratory to the removal thereof from the form 
block. For this purpose the said cam sur 
face o° is shown as provided with a depressed 
part or recess, O, to receive rollers o' o' when 
the form block is at the rearward limit of its 
movement, the outer part of said cam surface 
o° being conveniently made flush with or form 
ing part of the bottom surface of the guide 
groove b'. 
To provide for differences in thickness of 

the blank and for adjustment of the pressure 
of the clamp jaw, the abutment block O is 
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preferably made separate from and arranged 
to slide upon the bar C, and is held in place 
by a set screw, O', which is engaged with said 
abutment block and with a lug, c', upon the 
forward end of the said bar C8. 
To provide for adjustment of the parts of 

the machine in order that stirrups of different 
sizes may be made thereon, devices are pro 
vided as follows: For the purpose of making 
the central loop of the hanger wider or nar 
rower, plates of the proper thickness are se 
cured to the sides of the form block shown, 
but the same result may be accomplished in 
a familiar manner by making the part of said 
form block over which the blank is bent, in 
the form of a removable block for which wider 
or narrower blocks may be substituted. 
To permit of the adjustment of the spread 

ing fingers F F to correspond with such 
change in the width of the central loop, the 
arms F. F supporting the same are made 
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separate from each other, and are adj ustable 
longitudinally on the shaft F, which shaft is 
conveniently provided with a spline, f', which 
serves to hold the arm from turning on the 

5 shaft, while the arms are provided with set 
Screws, f, by which they may be secured from 
movement when adjusted to the proper lat 
eral position. The slots or openings, b, b.5, 
through which pass the fingers FF are made 

Io of Sufficient length as seen in the drawings, 
Fig. 2, to admit of the necessary lateral ad. 
justment of the fingers. 
The dies G. G. are connected with the upper. 

end of the plate G' by means of dovetailed 
I5 tongues or grooves allowing the dies to be 

shifted laterally to correspond with the width 
of the form block placed between them. Said 
dies G G are made of such width as to oper 
ate in connection with the widest blank which 

2o the machine is adapted to operate upon, thus rendering unnecessary any adjustment of the 
said dies to correspond with the width of the 
Said blank. - 
The dies II are made detachable from the 

25 plate II and are made adjustable laterally 
thereon by means of the bolts i', which en gage T-shaped slots, i, in the upper ends of 
the lateral parts of the said plate’. Lateral 
adjustment of the dies II is necessary when 

3o the central loop of the hanger is made wider 
of narrower, and it becomes necessary to sub 
stitute wider or narrower dies to correspond 
With the width of the metal blank used, for 
the reason that said dies I in the act of bend 

35 ing the blank must pass between the outer 
side faces of the form block and the inner 
faces of the guide pieces, N, N, which are at 
tached to the rear margin of the top-plate B?. 
The bolts i' and T-slots i, enable said dies 

4o to be conveniently adjusted laterally, and re 
moved from the plate I' when desired. The guide pieces N are adapted for lateral adjust 
ment upon the top plate B°by means of hori 
Zontally arranged bolts,n, which are provided 

45 on their inner ends with heads engaging a 
groove, b, T-shaped in cross-section, in the 
Said top plate. To provide for variations in 
the width of the hooked ends of the stirrup, 
plates of a varying thickness may be secured 

5o to the top surfaces of the top-plate B° so as 
to make wider or narrower, vertically, the ver 
tical Working face of said plate, and provis 
ion is made for adjusting the die J so as to 
correspond with such change in the top plate 

55 by making said die adjustable vertically upon 
the plate J' which supports the same. Such 
Vertical adjustment, in the construction 
shown (Figs. 1 and 2) is provided for by 
means of vertical dovetailed guide flanges, 

6of', on the front surface of said plate J', which 
guide flanges engage dovetailed grooves 
formed in the inner face of said die, and 
means are provided for moving the said die 
vertically and holding it in its changed po 

65 sition, consisting of a screw-shaft, J', which 
is supported vertically in the said plate J' 
by means of a bearing adapted to hold the 

said screw-shaft from endwise movement but 
to allow the free rotation thereof. Said Screw 
shaft is provided in its lower part with a 7o 
screw-threaded part engaged with the cen 
tral inwardly - extending lug or projection. 
upon the die. A hand-wheel,j, enables the 
screw-shaft to be easily turned for vertical 
adjustment of the said die J. 75 

I claim as my invention 
1. The combination with a reciprocating 

form block, of means for bending the blank 
into contact with the sides of the form block, 
and means for giving a twisted form to the 8o 
blank comprising reciprocating spreading fin 
gers moving in a direction at right angles to 
the path of the form block, having inclined 
surfaces which act against the blank, a sta 
tionary plate or die having working faces at 85 
right angles to the sides of the form block, 
and a reciprocating die acting to press the 
blank against said working faces of the plate 
or die, substantially as described. 

2. The combination with a reciprocating 9o 
form block, of two bending rolls located at 
opposite sides of the form block, two recip 
rocating spreading fingers moving in a direc 
tion at right angles to the path of the form 
block, and provided with inclined surfaces 95 
acting on the blank, a stationary plate or die 
having working faces at right angles to the 
sides of the form block, and a reciprocating 
die acting to press the blank against the said 
working faces of the plate or die, substan 
tially as described. 

3. The combination, with a reciprocating 
form block, of means for bending the blank 
into contact with the sides of the form block, 
means for forming quartertwists in the blank, 
in its parts at the sides of the form block and 
means for forming right angled bends in the 
blank, consisting of a stationary plate located 
above the path of the form block and having 
horizontal and vertical working faces, recip 
rocating dies located below the said plate and 
moving toward and from the lower horizon 
tal face of the die, and other reciprocating 
dies movable obliquely toward and from the 
vertical working face of said die, substan 
tially as described. 

4. The combination with a reciprocating 
form block, means for bending the blankinto 
contact with the sides of the form block, 
means for giving a twisted form to the blank 
in its parts at thesides of the form block, and 
means for forming the hooked ends of the 
blank comprising a stationary die having 
horizontal upper and lower and vertical Work 
ing faces, obliquely moving dies acting against 
the vertical working face of the stationary 
die, and other obliquely moving dies acting 
against the horizontal working face of said 
stationary die, substantially as described. 

5. The combination with a reciprocating 
form block, of two bending rollers located at 
opposite sides of the form block, means act 
ing on the endportions of the blank for throw 
ing the same into an inclined position, a sta 
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tionary plate having horizontal top and bot 
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tom and vertical working faces, vertically re 
ciprocating dies acting against the bottom 
face of the said plate, obliquely moving dies 
acting against the vertical surface of said 
plate and an obliquely moving die acting 
against the top surface of said plate, substan 
tially as described. 

6. The combination with a reciprocating 
form block, and a plate located over the same 
and provided with horizontal top and bottom 
and vertical working faces, of rollers located 
at the sides of the said form block, spread 
ing fingers having a reciprocatory motion at 
right angles to the form block, and provided 
With inclined working faces, reciprocating 
dies acting against the bottom surface of the 
Said plate, obliquely reciprocating dies act 
ing against the vertical surface of said plate, 
and a reciprocating die acting against the 
top surface of said plate, substantially as de 
scribed. 

7. The combination with a reciprocating 
form block and means for bending and hold 
ing the blank against the sides of the form 
block, of spreading fingers moving at right 
angles to the path of the form block having 
oblique working surfaces, and a rock shaft 
provided with oscillating arms supporting 
and actuating said fingers, substantially as 
described. 

8. The combination with a reciprocating 
form block and means for bending the blank 
into contact with the sides of the form block, 
of spreading fingers having oblique working 
surfaces, and a rock shaft provided with os 
cillating arms supporting said fingers, said 
arms being laterally adjustable on said rock 
shaft, substantially as described. 

9. The combination with a reciprocating 
form block and a stationary plate or die hav 
ing horizontal bottom and top and vertical 
working faces, of obliquely reciprocating dies 
acting against the vertical working face of 
Said plate, and a sliding plate carrying said 

dies, said dies being detachably connected 
with and laterally adjustable upon said plate, 
substantially as described. 

10. The combination with a reciprocating 
form block, of a stationary plate or die hav 
ing bottom, top and end working faces, recip 
rocating dies acting against the end working 
face of said plate, an obliquely reciprocating 
die acting against the top working face of 
said plate, and a sliding plate carrying the 
said die last mentioned, said die having ver 
tically adjustable connection with the Said 
plate which supports the same, substantially 
as described. 

11. The combination with a reciprocating 
form block, means for bending the blank into 
contact with the sides of the form block, 
means for forming twists in the blank and 
means for bending the ends of the blankinto 
hooked form, of a device for actuating the 
form block comprising a revolving arm and 
a cam-yoke having surfaces against which 
the said arm acts to give forward and rear 
ward movement to the form block, and a 
curved surface by which the form block is 
held at the forward limit of its movement, 
substantially as described. 

12. The combination with a form-block and 
a reciprocating carriage carrying the same, 
of a clamp-jaw mounted on the carriage and 
movable toward and from the block, a toggle 
for actuating said jaw, said toggle being piv 
oted to the jaw and to the carriage, and a 
stationary cam surface on the machine frame 
adapted to engage the central joint of the 
toggle for actuating the same, substantially 
as set forth. 

In testimony that I claim the foregoing as 
my invention I affix my signature in presence 
Of two witnesses. 

JOHN GRANT. 
Witnesses: 

C. CLARENCE POOLE, 
GEORGE W. IIIGGINS, Jr. 
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