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6. Claims. 
My invention relates to trimming die mecha 

nism designed to smooth or trim the rough edge 
of a hollow article by a shearing operation per 
formed upon Such edge by a plurality of die Seg 

5 ments which are moved simultaneously outward 
relative to the line of movement of a hollow 
Vertically movable and expansible die member 
of which said segments form a part, such simul 
taneous movement being produced by cam 

0 mechanis)n arranged within the hollow ex 
painsible die member and acting upon said seg 
neints while downward novernent of Said ex 
pansible member and of said segments is pre 
vented; SO that the shearing operation is per 

5 formed while the segments are located in a 
definite and predetermined plane, and are kept 
at a constant level during the trimming Cperation. 

ihe drawings accompanying and forming a 
part of this application illustrate the preferred 
form of my invention, and the particular fea 
tures Wherein my invention consists are pointed 
out in the claims which coinclude this description 
cf Iny invention. 

in the diaWings: 
figure 1 is a view taken for the most part upon 

a vertical central plane, and showing one form 
cf inny invention. 

Figure 2 is a WieW taken upon the same plane 
as Figure i and showing the parts in different 
positions, about half of the device being shown. 

Figure 3 is a view showing a section upon a 
horizontal plane indicated by the line 3-3, 
Figure 1, looking down, and upon a much larger 
scale tian in Figure 1. 

Figure 4 is a view like Figure 1 but showing 
valicus parts of my invention as modified in 
form. 

Figure 5 is a fragmentary view showing parts 
shown in Figure 4 in different positions. 

Figure 6 is a View showing a Section upon a 
much larger scale than Figure 4, and upon a 
horizontal plane indicated by the line 6-6, look 
ing down. 

Figure 7 is a view showing certain features 
of my invention in plan. 

Figure 8 is a fragmentary view showing cer 
tain stop mechanism of my invention upon a 
vertical plane indicated by the line 8-8, Figure 7. 

Referring now to the drawings, and first to 
Figures 1 to 3, the numeral 7 designates a base 
designed to be supported by the lower stationary 
bed plate of a suitable press; and 8 is a recipro 
cating head secured to and operated by the upper 
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movable head of the press, as through a shank 
9 fitting Within an opening in said head. 

Resting upon the base 7 is a lower die member 
having an opening shaped to receive the 

article to be trimmed; the same being a dome 
shaped metallic element 2 circular in cross 
Section in this particular case. This dome 
shaped member fits closely within the opening 
So that its comparatively thin wall is supported 
by the die member, and the upper surface of the 
die member provides an annular cutting or shear 
ing edge at 3 surrounding the upper end of the 
Opening . The reciprocating head 8 is guided 
in its movement by a plurality of guide members 
4 carried by the base member 7 and extending 

into paSSages in the head. 
The numeral 5 designates a hollow tubular 

die member the wall of which has a plurality 
of circumferentially disposed slots 6 extending 
from its lower end upward and ending near the 
upper end thereof whereby said wall is divided 
into a plurality of segments the lower ends of 
Which, collectively, provide an annular cutting 
or shearing edge at 7, which cooperates with 
the cutting edge 3 to trim and smooth the 
upper free end of the air dome 2. A cross Sec 
tion much enlarged of this member is shown in 
Figure 3 and the same, being made of steel and 
being in form similar to a spring collet, I refer 
to it as a Spring collet cutting or shearing die 
member. This die member has an internal in 
clined surface f8 near its lower end; and its 
upper end is threaded and screws into a collet 
carrying plate 9 which is acted upon by a series 
of stiff compression springs 20 housed in re 
cesses in the head 8. Movement of the plate fS 
away from the head 8 as the head rises, due 
to the Springs 20, is limited by a plurality of stop 
and lost motion screws 2 f carried by the plate 
9, and the heads of which are free to move in 
paSSages provided for them in the head 8 as Will 
be understood from Figures i and 2. 
The numeral 22 designates a tubular die ex 

panding member within and extending along 
the shearing die member 5 and having a conical 
portion 23 at its lower end which, as said mem 
ber moves down Ward, acts to expand the lower 
end of the die member and cause a peripheral 
cutting edge 7 at the lower end thereof to shear 
off the free upper end of the air dome 2, as 
will be understood from Figure 2. The expand 
ing member 22 is threaded at its upper end and 
screws into a supporting plate 2A which is fas 
tened to the under Side of the head 8 and is in 
effect a part of said head. The springs 20 and 
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2 2,229,398 
the screws 2 extend through openings in the 
plate 24 in the particular form of my invention 
illustrated in Figures 1 and 2. 
A series of stop blocks 26 carried by the lower 

die member 9 in the embodiment of my inven 
tion illustrated, arrest downward movement of 
the collet carying plate 9 with the die member 
5 in a position such that the cutting edge 7 

thereof is level with or slightly above the cutting 
10 edge 3 of the lower die member, so that the two 

cutting edges Will cooperate to shear off the 
upper end of the dome-shaped member 2 as the 
lower ends of the segments provided by slots 6 
are forced outward by the conical portion 23 

15 cooperating with the inclined surface f8 as here 
ibefore explained. 
The lower end of the expanding member 22 

has a guide 2 which is slidable within the air 
done f2 and Which serves to keep the expanding 

20 member properly centered relative to the tubular 
die member 5, and particularly relative to the 
inclined surface 8 inside and at the lower end 
of said die; and within this member 22 and ex 
tending ongitudinally thereof is a holding down 

25 member 28 the upper end of which is acted upon 
by a compression Spring 29 housed within a re 
cess in the head 8, and the lower end of which 
acts to press the air dome 2 against a Support 
ing and expelling plunger 30 at the lower end 

30 of the opening , and which plunger is shown 
as abutting against the upper Surface of the 
base 7. This plunger acts to lift the dome 
shaped member 2 operated upon after the shear 
ing operation has been performed to permit Said 

5 member to be removed and replaced by another, 
to which end a pivotally supported lever 3 is 
provided which acts to lift said plunger 30. This 
lever is acted upon by a second lever 32 which 
later is operated by a tappet member 33 carried 

40 by the head 8, at the end of the upward move 
ment of said head from the lowermost position 
in which it is shown in Figure 2, after Such up 
ward movement has withdrawn the guide 27 
from the member 2 and moved the die member 

45 5 into a position high enough above the lower 
die C to permit the removal of a trimmed air 
dome and the substitution of an untrimmed 
dome therefor, as will be understood. 

Figure 1 shows the positions of the parts after 
50 an air dome to be trimmed has been placed in 

the opening and when downward movement 
of the head 8 has moved the collet carrying plate 
9 into contact with the upper ends of the stops 
26, and the hollow die member 5 into the lower 

55 most position in which it is shown in Figure 1. 
Before attaining the position shown in Figure 

1, the head 8, the hollow die member 5, the 
plate 9, the expanding member 22 and the guide 
27 were moved into a higher position than the 

60 position in which they are shown to Operate 
the ejecting plunger 3), and to permit the re 
moval of the air dome trimmed during a previous 
operation and the placing of an untrimmed air 
dome in the opening fl; upward movement of 

65 said parts having been communicated to the 
plate 9 through the stop and lost motion screws 
2i. During its return movement from this higher 
but not illustrated position the guide 27 moved 
into the new untrimmed air dome, and the parts 

O attained the positions in which they are shown 
in Figure 1. While in this higher position the 
lost motion screws 2 prevented the Springs 20 
from moving the collet carrying plate 9 too far 
away from the plate 24 which Supports the ex 

5 panding member 22, and from the under side of 

5 

the upper head 8 with which said plate 24 is 
always in contact. 
Returning now to Figure 1 and remembering 

that the head 8 is already moving downward, 
that the collet carrying plate 9 has come into 5 
contact With the upper ends of the stop blocks 
26, and that the lower end of the die member 
f5 is in approximately the same plane as the 
upper surface of the die (), continued downward 
movement of the head acts through the Spring lo 
29 and the holding member 28 to press the air 
dome 2 into contact with the plunger 30; and 
as downward movement of the head continues 
against the opposing force of the springs 20 
(downward movement of the collet carrying 15 
plate 9 being arrested by the stops 26) the 
collet expanding member 22 moves downward 
and the conical portion 23 thereof cooperates 
with the inclined surface f8 inside the collet, to 
expand the lower end of the collet and cause the 20 
cutting edge to shear off or trim the upper 
edge of the air dome 2, as shown in Figure 2. 
The head 8, the plate 24, the collet expanding 

member 22 and the holding member 28 and guide 
2 are next moved upward (movement of the 25 
collet carrying plate 9 and of the Spring collet 
member 5 being delayed by the springs 20) thus 
removing the conical portion 23 from the in 
clined surface 8 and permitting the lower end 
of the collet member 5 to collapse, see Figure 30 
1. After this and as the parts move into a still 
higher position not illustrated the lost motion 
Screws 2 cause the collet supporting plate 9 to 
move upward along with the head thereby mov 
ing the spring collet 5 high enough to permit 35 
the trimmed air dome to be removed and another 
to be put in place for a following sequence of 
operations such as are hereinbefore outlined; 
the ejecting plunger 30 having meanwhile been 
operated to lift the trimmed air dome and permit do 
another to be placed in the opening as above 
explained. 
In the form of my invention shown in Figures 

4 to 8, the numeral 40 designates a base de 
signed to be supported by the bed plate of a suit- 5 
able press; and 4 is a reciprocating head Se 
cured to and operated by the upper movable 
head of the preSS. 

Resting upon and secured to the base 4) as by 
screws 42 is a supporting member 43 for a cover 50 
plate 44, having an upwardly extending neck 45 
to be trimmed at its upper extremity; the Sup 
porting member having an annular bushing 46 
which fits within the neck and which is in effect a 
part of the supporting member 43, and a central 55 
passage which guides the lower end 47 of a die ex 
panding member 48 the structure and function of 
which will hereinafter appear. The reciprocat 
ing head 41 is guided in its movement by a plu 
rality of guides 49 carried by the base 40 and 60 
extending upwardly and into passages in the 
head. 
The numeral 50 designates a hollow tubular die 

member made up, as shown in Figure 6, of sixteen 
segments or parts identical in form With one an- 65 
other and the lower ends of Which, considered 
collectively, provide an annular cutting or shear 
ing edge at 5 which cooperates with an annular 
shearing edge 52 upon a die 53 to trim the upper 
end of the neck 45 of the cover plate 44 as indi- 70 
cated in Figure 5. The segments of this shearing 
die member operate between an upper collet car 
rying plate 54 and a lower annular guide 55; the 
tWO being spaced apart by an annular spring re 
taining member 56 and held together by a series 75 
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of screws, one of which is indicated by the nu 
neral 5. 
The segments of the die member 50 which cor 

respond in structure and function With the seg 
ments of the spring collet member 5, are mov 
able radially between the plate 54 and the guide 
55 to an extent sufficient to accomplish the shear 
ing of the upper end of the neck 45, as appears in 
Figures 4 and 5; and a series of springs 58 One 
only of which is shown are housed in radial re 
cesses in the spring retaining member 56, and act 
through pushers 59 to force the segments of the 
die member 50 inward and toward the axis of said 
member. 
A series of stiff compression springs 6 act 

against the upper collet carrying plate 54; and 
downward movement of said plate as the head 4 
is moved upward to raise the die carrying plate 62 
and die 53 to permit the removal of a trinned 
cover plate and the replacement thereof by One 
the neck of which is to be trimmed, is limited by 
a series of stop and lost motion screws 6f acting 
the same as the screws 2 in the form of my in 
vention illustrated in Figures 1 and 2 and as here 
inbefore explained. The upper collet carrying 
plate 54, the lower die carrying plate 62 to which 
the die 53 is secured, and as necessarily follows 
the expansible spring die member 50 are guided 
in their movements by guides depending from the 
head 4 and one of which is indicated by the nu 
meral 63. 
The segments of the cutting or shearing die 

member 50 have each an internal inclined surface 
64 at its upper end, and an internal inclined sur 
face 65 at its lower end; and the die expanding 
member 48 hereinbefore referred to has external 
conical portions 66, 67 each comprising series of 
flattened surfaces, as shown, and which conical 
portions engage the internal inclined surfaces 6, 
65 as the said member is forced downward, to 
thereby force the segments of the die member 
outward and trim the upper extrernity of the 
neck 45 as shown in Figures 4 and 5; during 
which movement the lower end 4 of the expand 
ing member is guided Within the bushing 46 as 
hereinbefore explained. The expanding member 
48 is secured to the upper head 4f so as to move 
therewith by an annular supporting member 68 
Secured to the under side of Said head, and co 
operating with a peripheral flange 69 at the up 
per end of said expanding member; and the nu 
meral 7 ) designates a series of circumferentially 
Spaced lifting screws carried by the die carrying 
plate 62 and extending through holes in the guide 
55, in the annular spring retaining member 56 
and in the collet carrying plate. 54 and which 
screws act to lift the die carrying plate 62 when 
the heads of said Screws come into contact with 
the upper surface of said plate 54 as said plate 
is moved upward by the lost motion screws 6 to 
permit a trimmed cover plate 44 to be removed 
and an untrimmed plate to be substituted there 
for, as hereinbefore explained; the neck 45 of the 
cover plate surrounding and being positioned by 
the upper end of the bushing 46 as will be under 
stood. The numerall designates one of a series 
of compression springs weaker than the springs 
60 and which surround the screws 70, and which 
yield after downward movement of the die carry 
ing plate 62 is arrested and during continued 
downward movement of the parts 54, 55, 56 and 
of the die member 50 from their uppermost posi 
tion not shown, and into the position in which 
they are shown in Figures 4 and 5, as will next 
appear. 

3. 
The numerals 72, Figures 7 and 8, designate a 

Series of stop blocks carried by the die carrying 
plate 62, and which engage hardened abutment 
plates 3 carried by the base 40 at the end of 
doWinWard movement of the plate 62, to thereby 
arrest downward movement of said plate in a po 
sition such that the upper surface of the die, 53 is 
at the proper level to bring about the shearing 
operation illustrated in Figure 5; and the nu 
merals 74 designate a like number of stop blocks 
carried by the die carrying plate 54 and arranged 
in line with the stop blocks 72, and the purpose of 
which is to arrest downward movement of said 
plate and of the expansible die member 50 in a 
position such that the lower ends of the segments 
thereof are in or slightly above the plane of the 
upper surface of the die 53, so that the cutting 
edges 5, 52 may trim off the upper end of the 
neck 3, as illustrated in Figures 4 and 5. Down 
Ward movement as aforesaid is transmitted from 
the head 4 to the die carrying plate 62 through 
the Springs 60, the die carrying plate 54 and the 
Springs 7, and to the plate 54 and expansible die 
5 through the springs 6 alone; and after down 
Ward movement of the plates 62 and 54 have been 23 
arrested by the stop blocks 2 and 74 further 
doWinWard movement of the expanding member 
43 causes the inclined surfaces 66 and 67 to act 
upon the inclined surfaces 64 and 65 upon the 
segments of the die member to thereby force said 30 
SegmentS OutWard as shown in Figure 5 to accom - 
plish the shearing of the upper end of the neck 
45 of the cover plate. 
Before a trimming or shearing operation the 

parts are in a position sufficiently above that in 33 
Which they are shown to permit the removal of 
a trimmed cover plate 44 and the placing of an 
untrimmed plate upon the supporting member 
43 with its neck surrounding the upper end of 
the bushing 46; and during the movement of the 4f) 
parts into this higher but not shown position 
the expanding member 48 has moved upward 
With the head 4, the plate 54 and the expanding 
die member 59 have been lifted by the lost motion 
screws 6 f, and the die carrying plate 62 has been 45 
lifted by the screws 70 sufficiently high to permit 
the removal of a trimmed cover plate and the 
Substitution of an untrimmed one therefor as 
hereinbefore explained. 
DOWinWard movement of the parts moves the "...} 

die carrying plate 62 into engagement with the 
cover plate A4, and the stop blocks 72 carried 
thereby into contact with the abutment plates 
3, thus positioning the die 53 properly for the 
trimming operation to be performed upon the 
neck 45. This position of the die is in substan 
tially the same plane as the upper surface of the 
annular bushing 46, although the bushing plays 
no part in determining the level of the die 53. 
Continued downward movement acting through {:} 

the SpringS 60 compresses the springs thus 
pressing the cover plate against the supporting 
member 43, and moving the plate 54 downward 
to cause the stop blocks 74 carried thereby to 
contact with the upper surface of the die carry- 65 
ing plate 62, thus positioning the lower ends of 
the segments of the expanding die member 50 
properly, as shown in Figure 4, for a shearing 
Operation when the segments are forced out 
Ward during further downward movement of 70 
the head 4 and die expanding member 48; and 
final downward movement of the head and of the 
die expanding member subjects the springs 60 
to compression and causes the conical portions 
66, 67 of said member to force the segments of 75 
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4 
the die member outward, by cooperation with 
the internal inclined Surfaces 64, 65, thus accom 
plishing the shearing operation as illustrated in 
Figure 5, during which final movement the heads 
of the stop and lost motion screWS 6 move up 
Ward in the passages in the head 4 in which they 
are housed. 

Having thus described and explained my in 
vention I claim and desire to secure by Letters 
Patent: 

1. In trimming die mechanism of the class de 
scribed, a lower die member having an annular 
shearing edge at its uper end; a vertically mov 
able upper die member having a plurality of radi 
ally movable segments each having a Shearing 
edge, and which shearing edges are arranged to 
cooperate With the shearing edge of Said lower 
die member; means for arresting down Ward 
movement of said upper die member when said 
shearing edges are all substantially in one single 
plane; and means for simultaneously forcing all 
of said segments outward and transverse to the 
direction of movement of said upper die mem 

40 

) 

6) 

ber. 
2. In trimming die mechanism of the class de 

scribed, a lower die member adapted to provide 
external support for a tubular article to be 
trimmed, and having an annular shearing edge 
at its upper end; a hollow vertically movable up 
per die member having a plurality of radially 
novable Segments each having a shearing edge, 
and Which shearing edges are arranged to co 
operate with the shearing edge of Said lower die 
member; means for arresting downward move 
ment of Said upper die member When said shear 
ing edges are all substantially in one single 
plane; and means within said upper die member 
for Simultaneously forcing all of said segments 
outward and transverse to the direction of move 
ment of said upper die member. 

3. In trimming die mechanism of the class de 
Scribed, a lower die member having an annular 
shearing edge at its upper end; a hollow verti 
cally movable upper die member having a plu 
rality of radially movable Segments each having a 
shearing edge, and which shearing edges are ar 
ranged to cooperate with the shearing edge of 
Said lower die member; means for arresting 
downward movement of said upper die member 
When Said shearing edges are all substantially 
in One single plane; a die expanding member 
Within said upper die member, and means where 
by movement imparted to said member is trans 
mitted to said segments to move them simultane 

5 ously outward and transverse to the direction 
of movement of said upper die member while 
dOWinWard movement of Said upper die member 
is arrested as aforesaid; and means for operat 
ing said die expanding member. 

4. In trimming die mechanism of the class de 
Scribed, a lower die member having an annular 
shearing edge at its upper end; a hollow verti 
cally movable upper die member having a plu 
rality of radially movable segments each having 
a. Shearing edge, and which shearing edges are 
arranged to cooperate with the shearing edge of 
Said lower die member; means for arresting 

2,229,393 
downward movement of said upper die member 
when said shearing edges are all substantially in 
one single plane; a vertically movable die ex 
panding member Within said upper die member 
and having an inclined surface which acts to 
force all of said segments OutWard While down 
Ward movement of Said upper die member is 
arrested as aforesaid; and means for operating 
said die expanding member. 

5. In trimming die mechanism of the class de 
Scribed, a stationary base having a support for 
an article to be trimmed; a lower vertically mov 
able die carrying plate located above said base; 
a lower die member carried by said plate and 
having an annular shearing edge at its upper 
end; an upper Vertically movable die carrying 
plate; an upper hollow expansible die member 
carried by said second plate and having a plu 
rality of radially movable Segments each hav 
ing a shearing edge, and which shearing edges 
are arranged to cooperate With the shearing edge 
of said lower die member to trim an article held 
between said first named plate and said Support; 
a vertically movable head; spring mechanism be 
tween said head and said upper die carrying 
plate and through which force is transmitted to 
Said plate; means whereby said second plate 
is lifted by said head, and whereby said first 
plate is lifted by said second plate; a series of 
Stops for arresting downward movement of said 
lower die carrying plate; a second series of stops 
for arresting downward movement of said upper 
die carrying plate when the shearing edges afore 
Said are all Substantially in one single plane; 
and a vertically movable die expanding member 
carried by Said head and extending into said hol 
low upper die member, and having an inclined 
Surface which acts to force all of said segments 
Outward When downward movement of said two 
plates is arrested by said two series of stops. 

6. In trimming die mechanism of the class de 
Scribed, a stationary base; means associated with 
said base for Supporting an article to be trimmed; 
a lower die member having an annular shearing 
edge at its upper end; a vertically movable die 
carrying plate; a hollow expansible die member 
Carried by Said plate and having a plurality of 
radially movable segments each having a shear 
ing edge, and which shearing edges are arranged 
to cooperate with the shearing edge of said lower 
die member to trim an article supported by said 
Supporting means; a vertically movable head; 
Spring mechanism between said head and said 
die carrying plate and through which force is 
transmitted from said head to said plate; means 
whereby Said plate is lifted by said head; a se 
ries of stops for arresting downward movement 
of Said die carrying plate when the shearing 
edges aforesaid are all substantially in one single 
plane; and a vertically movable die expanding 
member carried by said head and extending into 
Said hollow upper die member, and having an 
inclined Surface which acts to force all of said 
Segments OutWard When downward movement of 
Said die carrying plate is arrested by said series 
of stops. 

WILLIAM. H. STEFFEN. 
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