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UNITED STATES PATENT OFFICE 
2,289,814 

APPARATUS FOR LURING HAT BODES 
Burling D. Wells, Danbury, Conn., assignor to 
The Mallory Hat Company, Danbury, Conn., a 
corporation of Connecticut 
Application March 2, 1940, Serial No. 321,828 

(CI. 223-20) 46 Claims. 

This invention relates to apparatus for per 
forming Operations upon hat bodies, such as 
felt hats. 
One of the objects of this invention is to pro 

wide a simple, practical and efficient apparatus 
for improving the “finish,' as by luring, of a hat 
body. Another object is to provide a depend 
able and practical apparatus for achieving de 
pendable luring of both the crown and the brim 
of a hat body. Another object is to provide an 
apparatus for effecting dependable surface treat 
ment, as by luring, of both sides of the brim of 
a hat. Another object is to provide a practical 
and efficient apparatus for effecting uniform 
Operation or action, as by luring, upon hat bodies 
and that will be capable of simple and effective 
control, yet requiring little, if any, Supervision in 
So far as its action and operation are concerned. 
Another object is to provide a machine of the 
above-mentioned character that will be of com- . 
pact construction, reliable in action, and Well 
adapted to meet the varying requirements of 
practical use. w 
Another object is to provide a simple and prac 

tical apparatus for effecting and controlling the 
heating of the tool, Such as a so-called luring cloth, 
that will be of high efficiency and productive of 
good results upon the hat body. Another object 
is in general to provide an improved apparatus 
for luring hats, to achieve Superior luring effects, 
and to provide for durability of luring tools. An 
other object is to provide a practical apparatus 
for luring hat bodies capable of operating at 
higher temperatures than have heretofore been 
possible and of achieving improved luring action. 
Another object is to provide an apparatus for 
effecting dependable and efficient relative traverse 
between the operating tool or tools, such as luring 
tools and the hat body. 
Another object is to provide an apparatus for 

dependable, safe and rapid relative shifting be 
tWeen. One or more hat-operating machines and 
one or more hat-supporting means, for bringing 
a hat body into and out of operative relation to 
the tool or tools of the machines or to replace the 
hat body by a succeeding one. Another object 
is to provide an apparatus of the above-men 
tioned character that will be well adapted for 
long continued automatic operation upon succes 
sive hat bodies and that will be capable of pro 
ducing efficient and high quality results without 
requiring continuous manual Supervision. An 
other object is to provide an apparatus of the 
above-mentioned character capable of producing 

40 
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high quality of result at a high production rate. 55 

Other objects will be in part obvious or in part 
pointed out hereinafter. 
The invention accordingly consists in the fea 

tures of construction, combinations of elements, 
arrangements of parts and in the several steps 
and relation and order of each of the same to one 
or more of the others, all as will be illustratively 
described herein, and the scope of the application 
of which will be indicated in the following claims. 
In the accompanying drawings in which is 

shown a preferred illustrative embodiment of the 
mechanical features of my invention, 

Figure 1 is a plan view of the apparatus, cer 
tain parts being in section or broken away; 

Figure 2 is a front elevation, partly in vertical 
Section, and other parts broken away; 

Figure 3 is a rear elevation of the apparatus, 
Certain parts being broken away or shown in sec 
tion; Figure 4 is a diagram of the circuit arrange 
ment for certain heater elements; 
Figure 5 is a plan view on an enlarged scale 

of one of the luring tools as seen from the top 
in Figure 2; 

Figure 6 is an end elevation of the parts shown 
in Figure 5 as seen from the right in Figure 5; 

Figure 7 is a detached vertical sectional view 
of certain of the parts of the apparatus of 
Figures 1, 2 and 3; 
Figure 8 is a detailed plan view, partly in hori 

Zontal section and on an enlarged scale of a 
clutch mechanism seen also in plan in Figure 1; 

Figure 9 is a view of the clutch mechanism of 
Figure 8 as seen along the line 9-9 of Figure 8; 
Figure 10 is a fragmentary view like Figure 1 

showing in plan certain other parts; 
Figure 11 is an end elevation, with parts omit 

ted, as seen from the left in Figure 10; 
Figure 12 is a front elevation of the hat Sup 

port carrier or bed, as seen along the line 2-2 
'of Figure 1, with parts omitted; 

Figure 13 is a view along the line 3-3 of 
Figure 12 with parts omitted; 
Figure 14 is a fragmentary elevation along the 

5 line 4-4 of Figure 13; 
Figure 15 is a plan view along the line 5-5 

of Figure 12, with parts omitted; 
Figure 16 is a detached elevation, as viewed 

from the left in Figure 15, and 
Figure 17 is a plan view, partly broken away, 

partly in section, and with parts omitted, show 
ing certain interrelationships and controls, partly 
diagrammatically, between the carrier or bed and 
the Various hat tool or operating mechanisms. 

Similar reference characters refer to similar 
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parts throughout the several views in the draw 
lingS. 

Referring first to Figures 2 and 3, I have shown 
a hat body S having a crown C and a brim B, 
both of which, to better illustrate certain features 
of my invention, may be assumed to require being 
operated upon at an appropriate stage in the 
manufacture; in so far as certain specific fea 
tures of my invention are concerned, let it be 
assumed that the hat body is is ready to be 
lured and that both the crown C and both sides. 
of the brim B are to be lured. Preferably, hat 
body f s is mounted upon a block 5 over which 
the crown C snugly fits, thus forming a depend 
able interior backing for the crown throughout, 
leaving the brim B free. 
The block 6 with the hat body 5 is prefer 

ably mounted for rotation about an appropriate 
axis, illustratively a horizontal axis, provided by 
a shaft fi mounted for rotation in a frame 8 c 
and driven at a suitable, preferably relatively 
low, rate of Speed. Any suitable or known means 
mounts the block 6 onto the shaft , such as 
a chuck 29, whose jaws are operable to release or 
engage the block 6 as by a handle 2, even dur 
ing the rotation of shaft and of the chuck 
itself. 

Preferably, I mount a number of frames 8 
With chucks 20 on a carrier or bed 9 and ar 
range for effecting successive relative movements a 
therebetween and one or more hat-operating ma 
chines; of the latter, I have shown in detail one 
of theim, With its tool or tools and related mech 
anisms preferably related to a single frame 25. 
Frame 25 has suitable pillars having bearings 

26, 27, preferably antifriction, for rotatably sup 
porting shaft 26 which carries a number of cans 
hereinafter described and which is driven at a 
Suitably slow rate of speed by any suitable means, 
preferably by an electric motor 39 (Figure 2) 
carried in a suitable upstanding frame part 3. 
The driving connection is preferably through a 
clutch which may comprise two cylindrical parts 
32, 33 (Figure 1); part 33 is splined to the shaft 
28 while part 32 is free to rotate about the shaft 
unless the adjacent toothed members of these 
two clutch parts are in engagement, as in Fig 
ure 1. Clutch part 32 may be formed in the hub 
of, or is attached to, a gear Such as Worm. Wheel 
34, which meshes with a worm 35 mounted on 
a horizontal shaft 36 which is rotatably carried 
in the upper part of the frame part 3 (Figure 
2), whence it is driven from the motor 30 by 
worm 37 on the motor shaft and worm wheel 38 
On shaft 36. With the clutch parts 32, 33 in en 
gagement, motor 30, which is of any convenient 
type and connected to a power circuit in any 
suitable way, effects the drive of cam shaft 28 at 
the desired slow rate of speed and in counter 
clockwise direction, as viewed in Figure 2. Clutch 
32, 33 is preferably constructed and automati 
cally controlled to insure the drive, once the 
clutch is engaged, of camshaft 28 throughout a 
single complete revolution. 
At that end of the frame 25 substantially un 

derneath the hat block chuck 20 when the latter 
and the mechanism carried by frame 25 are ap 
propriately alined for operation upon the hat 
body, and preferably with its vertical axis inter 
secting the axis of the chuck shaft f, an up 
standing boss 4 0 is provided in frame 25, being 
bored out, as is better shown in Figure 2, to form 
a bearing for a hollow vertical shaft 4 which at 
its upper end has formed integrally with it or 
secured to it a horizontal arm 42 and which at 
its lower end has secured to it a pinion 43, the 
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latter thus coacting with arm 42 to hold the 
shaft 4 against movement lengthwise of its 
bearing in the boss 43); the latter is suitably hol 
lowed out, as at 49a, to accommodate pinion 43 
and also to expose a suitable portion of it for 
meshing engagement with a rack 44 formed on 
a square cross-sectioned bar 45 which extends 
lengthwise of frame 25 and just above its upper 
face, suitable upstanding bosses 46 and 47 of the 
frame 25 providing bearings for slidably guiding 
the rack bar 45 for longitudinal movement. 

Near its left-hand end, as seen in Figures 1 
and 2, the rack bar 45 has secured to it an up 
standing bracket 48 bifurcated at its upper end 
where it has rotatably mounted a cam follower 
in the form of a roller 5) Which coacts With a 
suitably shaped cam 5 secured to cam shaft 28 
as by its hub 52 and pin 53 (Figure 1). Where, 
as in the present illustration, cam 5 operates 
upon cam follower 5) by its periphery, suitable 
means are employed to maintain the cam fol 
lower 50 always in engagement with the cam 5, 
such as a spring 54 (Figure 2) anchored at one 
end to the frame 25 as by a pin 55 and secured at 
its other end as by pin 56 to the rack bar 45, 
spring 54 being of sufficient strength and tension 
always to urge rack bar 45 toward the right and 
thus always to hold the cam roller 50 in engage 
ment with the periphery of the cam 5. 

Depending upon the shape of the can 5, illus 
tratively like that shown in Figure 2, a single ro 
tation of cam 5 causes rack bar 45 to partake of 
a single cycle of motion of translation which by 
the rack 44 and pinion 43 is translated into a 
Swinging of hollow shaft 4 about its axis and 
hence into a swinging of horizontal arm 42, the 
direction and rate of SWing being determined by 
the shape of cam 5. 
The outer end of arm 42 is provided with a 

sleeve-like extension 428 (Figure 2 and also Fig 
lure 7), thus providing a vertical bearing for 
the hollow shaft part 57 of another arm 58 which 
is thus mounted to Swing in a horizontal plane 
above the plane of Swing of the arm 42. Alm 
58, which carries certain tools, as later described, 
is preferably biased or yieldingly urged to Swing 
in clockwise direction, as viewed in Figure 1, rel 
ative to the oscillatable arm 42 to Which it is piv 
otally jointed as above described, and this is pref 
erably achieved by a spring 60 (Figures 2, 3 and 
7) which preferably takes the form of a helical 
spring having its one end anchored to the arm 
42, as by having it engaged in a recess 42b (Fig 
ure 7) and having its other end engaged in a 
short lever 6 having a hub 62 by which it is 
Secured, as by pinning, to the lower end of a 
shaft 63 which extends through and is rotatably 
carried by the hollow shaft part 57 of arm 58. 
The upper end of the shaft 63 is suitably shaped 
as by making it Square, as at 63, to be engaged 
by a wrench. So that it may be manually turned 
to adjust the tension of Spring 69. The shaft 
63 has at its upper end also a toothed part 64 
like a ratchet Wheel or gear With which may 
be engaged a pawl 6 pivotally carried on the 
upper face of the arm 58, thus to hold the shaft 
63 into whatever position of adjustment of the 
tension of the spring 60 that is given it. 
AS above noted, spring 60 biases the arm 53 

and the parts carried by it, as later described, in 
clockwise direction, as viewed in Figure 1, rela 
tive to the Swinging arm A2; the latter has a 
sleeve-like portion 42 which serves as a bearing 
for a shaft 67 at one end of which is a periph 
eral cam 68 for coaction with a suitably shaped 
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portion 588 of the arm 58, calm 68 having a pe 
ripheral configuration suitable to change the an 
gle between arms 58 and 42, in opposition to the 
bias of Spring 60, in accordance with certain 
factors, such as the shape or contour of the 
crown of the hat which is to be acted upon by the 
tool or tools carried by the arm 58. 
At the other end, shaft 67 has a pinion 70 

which meshes with a rack 7 formed in a cylin 
drical rack bar 72 which is slidably supported 
by and within the hollow shaft part 4 of the 
arm 42 (Figure 2) so that upon movement in 
an up and down direction rack effects rotary 
movement of pinion 70 and hence of cam 68. 
The lower end of rack bar 72 has a slot 728 in 
Which engages arm 3 of a bell crank lever that 
has a hub portion 74 (Figures 1 and 2) for piv 
otally supporting the lever by a shaft T5 suit 
ably supported by the frame 25, the latter hav 
ing an appropriate aperture to permit the other 
arm 76 of the bell crank lever to pass upwardly 
through the frame 25 for coaction with a periph 
eral cam TT secured to the cam shaft 28. Arm 
T6 is bifurcated (Figure 1) for the pivotal mount 
ing of a roller or cam follower 78 for engage 
ment with the periphery of can 77. 

Rotation of Cam TT thus causes bell crankie 
ver 76-3 to SWing about its axis T5 in direc 
tions and to extents according to the shape of 
cam 77, illustratively shaped as shown in Figure 
2, rack bar 72 being correspondingly moved up 
or down and through rack 7 and pinion 70 
Changing the rotary position of cam 68. The con 
nection between arm 73 of the bell crank lever 
and the rack bar 72 is preferably adjustable in 
any Suitable Way as, for example, by a screw 78 
with a lock nut 80 (see also Figure 3); by such 
means the angular relationship between can 77 
On Can Shaft 28 and can 68 on the shaft 67 
of arm 42 may be varied or set. 
Arm 58 carries a tool structure which prefer 

ably comprises a frame generally indicated by 
the reference character 8 (Figures 2 and 3) 
that has an upper frame part 8 a. and a lower 
frame part 8b joined by an upright frame part 
8 that holds the upper and lower frame parts 
together and in vertically spaced relation. 
Lower frame part 8 lb has an offset downwardly 
extending stud 8 fe (Figure 3) which is pivotally 
mounted in any suitable way, preferably as by a 
pair of combined radial and thrust ball bearings 
82 (Figure 3) Whose inner races are fitted to the 
frame stud 8e and whose outer races are assem 
bled and secured to the free end of arm 58 which 
is suitably conformed or shaped as at 58b, for 
that purpose. A relatively weak spring 89 (Fig 
ure 1) is connected between the lower frame part 
8 b and the pivoted end of arm 58 to bias the 
frame 8 about the axis of its mounting stud 
8te generally in the manner indicated in Figure 1, 
all, of course, with respect to the arm 58. With 
the cams 5 and 77 in such a rotary position that 
their respective cann followers engage parts of 
the cams that are of minimum radius, oscillat 
able arm 42 assumes a position substantially like 
that of Figure 1, being practically the extreme 
position which it assumes in counter-clockwise 
direction of movement, while cam 68 that acts 
upon the arm 58 presents such a portion of its 
periphery to the arm 58 that under the action 
of Spring 69 arm 58 and the spring-biased tool 
frame 8 assume positions relative to each other 
and to the arm 52 which carries them approxi 
mately like those shown in Figure 1, from which 

5 

3 
it will be seen that the vertical axis of the frame 
stud 8e falls substantially in a vertical plane 
through the axis of the chuck shaft , the ver 
tical axis of the hollow stud shaft 4 of arm 42 
being also substantially in that vertical plane. 
These relationships of these parts may be con 
sidered to be those that exist at the starting of 
the operation of the tool carried by the frame 8 
upon the tip portion T of the crown C of hat 5 
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(Figures 2 and 3), and also at Substantially the 
beginning and end of the later described trav 
ersing movements of the tool frame and its tools 
relative to the hat body 5. 
In this position of the tool frame 8, the latter 

presents for engagement with the tip T of the 
crown C a tool preferably taking the form of a 
strip 83 of a suitable material for operating upon 
the hat body and in luring the material of strip 
83 may be a suitable cloth, leather like chamois, 
or other appropriate material, but according to 
certain features of my invention the strip 83 is 
preferably made of woven mineral fibers like fiber 
glass of any suitable fineness of both fiber and 
mesh of weave. The luring tool 83 is stretcheu 
or supported between the upper and lower frame 
parts 8a and 8 b are preferably from those 
edges or sides of these frame parts as face toward 
the block chuck when the parts are in the above 
described positions and generally shown in Fig 
lure 1. 
Such a luring tool or strip 83 may thus be 

brought into engagement, as shown in Figures 2 
and 3, with the tip T of the crown, and, as is 
later described, may be traversed to operate also 
upon the side S of the crown. 

Preferably, also, I provide frame 8 with an 
other tool of strip material 84 preferably of the 
same nature as the material 83 and hence of fiber 
glass cloth, strip 84 being also suspended or 
stretched from upper frame part 88 to lower 
frame part 8b but from those edge or side por 
tions of the latter that make an angle of 90 
with the side portions from which the above-de 
scribed strip 83 is suspended, the two strips 83 
and 84 extending generally in vertical planes but 
at right angles to each other, as will be clear 
from Figures 1, 2 and 3. 

For both strips 83 and 84 I preferably provide 
means for convenient replacement and since the 
means that I employ are preferably substantially 
identical, it will suffice to describe only one of 
them in detail. 
Thus, considering first the tool strip 84 and re 

ferring first to Figures 5 and 6, upper frame part 
8 f is preferably in the form of an open four 
sided structure within which is a U-shaped frame 
or roll carriage 85 in the outer ends of whose 
arms is releasably mounted a pin 85 on which is 
supported the supply roll 87 of the strip material 
84. From the supply roll 87 the strip material 
paSSes Over a Suitably rounded edge of one side 
8 of the upper frame 8a being pressed against 
the inside edge or face of part 8 if by the cross 
piece 85 of the roll carriage which is pivotally 
connected to the frame part 8a, by a pin 88 suit 
ably Supported in appropriate opposed ear-like 
extensions of the upper frame part 8 a. 

Preferably, the force with which the strip na 
terial 84 is gripped between the parts 35a, and 8 if 
(Figure 6) is adjustable and a suitable arrange 
ment for that purpose may comprise a helical 
Spring 90 about the pin 88, the ends of the spring 
90 being Suitably anchored to bias the roll car 
riage or frame 85 in counter-clockwise direction, 
as viewed in Figure 6, thus to aid the factor of 
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weight of the roll carriage in pressing the car 
riage part 85a toward the frame part 8. 

Preferably one end of the spring 99 is hooked 
or secured to roll carriage 85 and the other is 
anchored to the pin 83, the latter having (Fig 
ure 5) a toothed member 9, like a ratchet or 
gear, with which coacts a pawl 92 for holding 
the pin 88 in whatever rotary position it has been 
turned for adjustment of the tension of the 
spring 90, the outer end of pin 88 being suitably 
shaped for engagement by a tool, Such as a 
Wrench or Screw driver for making the just de 
Scribed adjustment. 
Thus, the parts 85a and 3 ff. (Figure 6) depend 

ably grip the tool strip 84 at its upper portion, 
whence it extends downwardly and vertically 
(see Figure 3) over the outermost of a pair of 
parallel fluted rollers 93 and thence in between 
the rollers to be tightly gripped and held there 
between, rollers 93 being mounted in the lower 
frame part 8 b. 
The tool strip 83 is served from a supply roll 

94 (Figure 2) carried in a U-shaped frame 95 
substantially like the frame 85 of Figure 5 and 
6 and similarly pivotally mounted but in the lower 
frame part 8, and similarly spring biased in 
clockwise direction, as viewed in Figure 2, to grip 
the strip material between part of the frame 96 
and a part 8 g of the lower frame part 8b, 
whence the strip material extends upwardly to 
be gripped between two parallel fluted rollers 97 
Suitably mounted in ear-like extensions of the 
upper frame part 8a (Figures 2, 5 and 6), one 
of the rollers 97 having a toothed part 93 like a 
gear or ratchet With which coacts a pawl O 
whereby the roller is held in whatever position 
of rotary adjustment is given it as by a tool, such 
as a screw driver or wrench, the endmost por 
tion of the shaft of the roller adjacent the ratch 
et 98 being Suitably shaped to be engaged by such 
a tool. The mounting and arrangement of the 
pair of rollers 93 (Figure 3) for the tool strip 84, 
in the lower frame member 8 b, may be substan 
tially the same as the above-described mounting 
and holding arrangement of rollers 97 (see Fig 
ures 5 and 6). 
By Such a preferred arrangement, therefore, 

as the material of the strips 83 and 84 becomes 
spent by its operation upon the hat body, both 
strip materials may be advanced throughout 
suitable lengths to present new or unused por 
tions of the strip material for action upon the 
hat body. Also, it will be noted that the supply 
rolls of the luring material may be readily re plenished. 
The tool frame structure 8, in the above-de 

scribed illustrative form, thus presents two faces 
of luring material 83 and 84, each substantially 
vertical and the two making an angle of sub 
stantially 90° to each other; between the upper 
and lower frame parts 8 a. and 8 b and in the 
angle thus formed by the luring strips 83 and 84, 
I provide a Suitable means for heating the luring 
tools to a suitable temperature and preferably 
and conveniently I employ an electric heater 
element Oi (Figures 2 and 3) of any suitable 
construction, mounted as by a bracket G2 se 
Cured to the upright frame part 8c so as to be 
positioned substantially to the rear of the oper 
ative portion of the luring strip 83 and substan 
tially Similarly positioned with respect to the 
companion luring strip 84; preferably I employ a 
reflector 3 of any suitable material, such as 
sheet metal, and preferably also carried by the 
mounting bracket 02 to extend about so much 
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of the heater element as faces away from the 
luring strips 83, 84, and thereby to reflect and 
direct heat toward and onto both strips without 
material loSS. Where the luring Strips. 83, 84 are 
made of a material like glass fiber, as in the pre 
ferred form above described, the material is non 
inflammable and, moreover, can withstand op 
erating temperatures materially greater, where 
desired, than it has heretofore been possible to 
employ in the luring of hat bodies. In luring 
hat bodies the latter have applied to them in any 
suitable way substances which, under the action 
of heat and the polishing effect of the luring 
cloth, contribute to the desired polish or sheen 
in parted to the felt and the fibers thereof and 
aid also in laying the fibers down unifornly in 
the desired direction or directions. Substances 
heretofore employed for this purpose have been 
limited in Composition and in character of re 
Sult, largely due to the relatively low tempera 
tures of Operation imposed by the use of inflam 
mable luring materials but by the employment of 
glass fiber or similar mineral fiber cloth luring 
may be carried on at higher temperatures and a 
wider range of choice of materials to apply to 
the hat bodies prior to the luring is made avail 
able. 
From the heater element 9 suitable flexible 

Conductors (4, 85 lead to any suitable source 
of electrical energy but preferably I make provi 
Sion for varying the energy supplied to the 
heater element fell and for thereby controlling 
its heating effect upon the luring tools. 
A convenient and preferred arrangement may 

comprise a control device, such as a switch, gen 
erally indicated at 06 in Figures 3, 4 and 1, hav 
ing an Operating member which in one posi 
tion gives maximum flow of energy to the heater 
element f8 and hence maximum heating ef 
fect and which in another position cuts down the 
flow of energy and correspondingly diminishes 
the heating effect. 

For example, I may employ a power circuit 
(Figure 4) of the three-wire type having there 
fore three conductors 03, 99 and O with the 
voltage across conductors 8 and f being 220 
volts and the Voltage acroSS any other pair being 
110 VoltS. In Such case, the heater element Ol 
has characteristics to suit it for maximum heat 
energization When energized at 220 volts, and ac 
cordingly I arrange control device or switch G 
So that in one position of its operating part 97 
the circuit (4-5 of heater is connected 
acroSS conductors 8 and and hence ener 
gized by a current of 220 volts while in its other 
position Switch 85 connects the circuit 94-05 
across a 110-volt pair of the circuit conductors, 
Such as conductors 83-09; in the former case 
maximum heating effect is achieved and in the 
latter a lesser heating effect results. A possible 
Switch and circuit arrangement of this charac 
ter is diagrammatically shown in Figure 4. 
Switch structure f36 I preferably place under 

the control of a peripheral cam (Figures 1. 
and 3) on the cam shaft 28 with which one arm 
of a bell crank lever 2 is in engagement, lever 
2 being pivoted as at 3 to a suitable point 

on the frame 25, while switch 6 is suitably 
mounted On the frame to pcsition its movable 
or Operating member 9 appropriately for actu 
tion by the free arm of the lever 2, preferably 
as by an adjustable threaded stud 4 threaded 
into the lever ff2. 
Cam , as seen in Figure 3, therefore has 

Several portions corresponding to two different 
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radii for correspondingly holding the adjustable 
operating stud 4 and hence the Switch-oper 
ating member OT, in coaction with a suitable 
spring operating upon the latter, in either low 
ermost position for maximum heating effect or 
upper position for lesser heating effect. 
With a hat body 5 carried and rotated by 

shaft 7 and by the latter presented in operat 
ing position, as shown in Figures 1, 2 and 3, a 
control member 5 for clutch 33-32 is actu 
ated, thus connecting the cam shaft 28 to the 
driven worm wheel 34 to commence rotary move 
ment of the shaft 28 and its cams throughout 
a single revolution, the clutch being disengaged 
at the conclusion of the desired 360° rotary 
movement preferably automatically and in an 
illustrative manner later described. At the mo 
ment of commencement of the drive of the can 
shaft, arm 42 finds itself in Substantially the 
position shown in Figure 1, at substantially its 
extreme limit of Swing in counter-clockwise di 
rection, due to cam follower 58 (Figure 2) being 
in engagement with that portion of the cam. 5 
that is of minimum radius; cam follower 78 (Fig 
ure 2), however, is preferably in engagement 
with such a portion of can TT as will give the 
Cann 68 (Figure 1) Such a position that the tool 
frame 8, with lure strip 83 facing toward the 
tip of the CrOWI) of the hat body, is spaced some 
What to the left of the position shown in Figure 
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1, Such Spacing being achieved by the action of 
Cam 68, in its just mentioned position, limiting 
the SWing of tool-carrying arm 58 in clockwise 
direction to a corresponding extent. Thereby, by 
this spaced or withdrawn position of the tool 
frane 8, the tool frame is held in an out-of 
the-Way position. With respect to the movement 
or positioning of the hat body into the position 
shown in Figures 1, 2 and 3. 
The various positions of the various parts, as 

just described, are virtually their positions of 
rest also at the Sane time can is in Such a 
position that, through its follower bell crank 2 
(Figure 3), Switch 6 conditions the circuit of 
heater element of for low energization and 
hence in the arrangement of Figure 4 for en 
ergization from a 110-volt pair of power circuit 
conductors, cam permitting the SWitch mem 
ber 10 to assume its uppermost position for 
that purpose. During positions of rest, there 
fore, and hence With the luring tool 83 out of 
contact with the hat body, a lesser Supply of 
energy flows to the heater O and preferably 
Sufficient Simply to maintain the luring tools at 
or near the desired Operating temperature. 
As the can shaft 28 commences to rotate, 

cam T. (Figure 2) moves its high or long radius 
portion, which is relatively short peripherally, 
Out of engagement With the cam follower 78, thus, 
through the bell crank lever 76-73, the rack 
bar 72 and rack and pinion 70, to swing 
the cam 68 to move its high or long radius por 
tion out of engagement with the arm 58 (see 
Figure 1), thus permitting spring 60 to swing 
arm 58 in clockwise direction relative to arm 42 
and thus to bring lure sheet or tool 83 flatWise 
into engagement with the tip T of the rotating 
hat body 5 (Figures 2 and 3), the lure strip 83 
being pressed against the hat by the full force 
of the action of Spring G. Spring 89 (Figure 1) 
is of Sufficient tension or Strength to poise or 
hold the tool frame 8t, during the above-de 
scribed action, in such a position about the axis 
of its pivoting stud 8e (Figure 3) relative to the 
arm 58 as to hold the lure strip 83 With its plane 

35 

AO 

50 

55 

60 

65 

70 

5 

S 
Substantially parallel to the plane of the top or 
tip T. Of the hat, thereby insuring flatWise en 
gagement of the lure cloth 83 with the tip. T of 
the hat body. 
The luring action thus proceeds, the increased 

energy supply to the heater element of insur 
ing the Supply of Sufficient heat to the lure cloth 
83 and to the portions of the hat body with which 
it engages to achieve the luring action at the 
desired temperature. A Superior luring action. 
results, particularly if, as in the preferred form, 
the luring tool 83 is made of glass fiber cloth. 
The latter, I have found, has a greatly improved 
polishing action on the felt of the hat body, and 
due to its capacity to Withstand high tempera 
tures, luring may be carried out at higher tem 
peratures than has heretofore been possible. 
But the continued rotation of the can shaft 28 

causes other portions of calm 5 to become ef 
fective upon the cam follower 50, moving the 
latter and the rack bar 45 to the left, as viewed 
in Figures i and 2, and thus effecting a rotary 
imovement, through rack 44 and pinion 43, of the 
arm 42, SWinging the latter in clockwise direc 
tion, as Viewed in Figure 1, thereby displacing 
the tool frame 8 with its lure tool 83 more and 
more toward the square of the hat, thence about 
the Square of the hat, and to the side S of the 
hat, all While the hat body is rotating, and caus 
ing also a steady traVerse of the luring tool 83 
in a direction toward the brim B of the hat. 
During this SWinging movement of the arm 42 in 
clockWise direction (Figure 1) to traverse or 
shift the tool 83 from the tip toward and over 
the Square of the hat and thence along the side 
of the hat toward the brim, arm 58 may vary its 
angular relationship to the arm 42 and tool 
frame 8 may vary its angular relationship 
about the axis of the pivoting stud 8te, all ac 
COrding to the configuration or curvature of the 
particular portion of the hat crown C with which 
the luring tool 83 is in engagement under the 
yielding pressure of Spring 6), the articulated 
and yielding connections being Such as permit 
the tool frame 8 always to assume such a posi 
tion that the luring tool 83 is always substan 
tially tangential to whatever portion of the 
CrOWn C that it happens to be in engagement 
With. Also, where the crown C is oval, the just 
described Structural arrangements permit the 
tool frame 8 and the luring cloth 83 to assume 
positions of various lengths of radial distances 
from the axis of rotation of the hat, according 
to the degree or extent of oval of the hat crown. 
By the time that the arm 42 (Figure 1) has 

Swung in clockwise direction sufficiently, to bring 
the lure tool 83 With its one vertical edge sub 
stantially closely adjacent to the brim B, the 
tool frame 8 Will have partaken, with the shape 
Of hat shown in Figures 2 and 3, of substantially 
a 90° turn in clockwise direction, as viewed in 
Figure 1, about its pivoting stud 8 e, thus bring 
ing the companion lure strip or tool 84 into 
parallelism. With the plane of the brim B, the 
traverse of lure tool 83 along the side S of the 
hat crown being of sufficient extent in a direc 
tion toward the brim B to bring the lure tool 84 
into engagement flatwise with the lefthand face 
of brim B, as viewed in Figure 2, the lure strip 
84 being preferably of a width equal to or greater 
than the radial dimension of the brim B. Lure 
tool 84, being kept in heated condition by the 
heater element Of, is now positioned and is in 
readineSS to effect a luring operation upon the 
above-mentioned side or face of the brim B. 
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But by the time lure tool 64 is brought into 

engagement With the just Stated face of the brin 
B, termed the “upper' side of the brin, I bring 
into juxtaposition thereto but on the other or 
“under' side of the brim B a luring tool or strip 

6 preferably made of a material like the lur 
ing tools 83 and 84 above described. 

Lure cloth or strip 6 (see Figures 1 and 3) is 
carried by a suitable frame structure f mount 
ed upon the end of an arm i8 that is pivotally 
mounted by a stud shaft 20 at the right-hand 
end of the frame 25, as viewed in Figures 1 and 
2, thus to be swingable in a vertical plane trans 
verse to the axis of rotation of the hat 5. 
Lure cloth 6 is, like lure strips 83, 84, prefer 

ably in Strip form, being led off of a Supply roll 
2 thereof, thence about the lower edge of the 

frame f , over the front face of a pad 22, pref 
erably of any Suitable yielding material, thence 
over the upper edge of frame i7 where it passes 
through a pair of flutted feed rollers i23 mount 
ed, supported and adjusted in the frame in a 
manner substantially the same as rollers 9 of 
Figure 5. The supply roll 2 is carried. On a 
pin f24 in a roll carriage or frame 25 pivotally 
Supported in the frame 7 by a shaft 26 and 
having a cross-piece 25 that presses and holds 
the Strip material 6 against a part of the frame 
f : 7 under the action of an adjustable Spring 2. 
By this arrangement, therefore, the feed rollers 
23 may be rotated aS by a Wrench Or Screw 

driver to advance a Sufficient length of the lur 
ing strip to bring a fresh portion of the material 
over the front face of the pad-like support 22, 
the action and operation being generally the 
same as Was above-described in connection. With 
the luring strips 83 and 84. 

During the time of traverse of the lure frame 
8 from the tip of the crown to the brim, as 
above described, the under brim luring tool 6 
preferably remains out of operative relation to 
the under face of the brim B, and this I prefer 
ably achieve by holding the luring tool. Support 
ing arm 8 in a correspondingly Suitable posi 
tion, illustratively in a position Substantially 
horizontal, as shown in Figure 1, that being the 
position of rest of the luring tool 6; when lur 
ing tool 84 is about to engage the upper face of 
the brim B, under-brim luring tool 6 is brought 
into operative position, by SWinging the arm 8 
upWardly into Substantially the positions shown 
in Figures 2 and 3. 

Control of the arm 8, in timed relation to 
the movement of other parts, as above described, 
I preferably achieve from the cam shaft 28, by 
Way of a can Structure 30-3 (Figures 1 and 
2) On the can Shaft 23. Cooperating with this 
can Structure is a cam roller or follower 32 
mounted in the bifurcated end of a lever 33 
Whose lower end is secured to one end of a shaft 
34. that extends lengthwise of the frame 25 and 

is Suitably journaled therein. The other end of 
shaft 34 has Secured to it an arm 35 whose 
free end is connected to lure-carrying arm 8 
by a link f36 preferably of adjustable length as 
by a trunbuckle 3 (Figure 1). 
The cam structure 30-3 comprises in ef 

fect a disk 30 substantially plane throughout a 
Substantial portion of its side face excepting for 
the cam portion 3 (Figures 1 and 2). The re 
lationship of the various parts is preferably such 
that the range of swing of the arm 18 and of 
the tool structure carried at its end is preferably 
always to One side of the vertical plane through 
the axis of its supporting stud 28, and hence the 
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weight of these SWingable parts is always effec 
tive, through the connecting linkages, to press, 
the can follower 32 against the side face of the 
cam structure 38-3, thereby insuring change 
in position of arm t f8 and its luring tool f6 in 
accordance with the cam structure itself. 
During the time that the tool frame 8 

traverses from the tip of the crown to the brim, 
a portion of the fiat face of can disk 30 is 
traversed or rotated relative to the can follower 
32, thus leaving arm 8 and tool 6 in their 
lowermost position. 
While in Such lowermost and Substantially. 

horizontal position, luring tool 6 is held jux 
taposed to a heater element 48 suitably mount 
ed in a lateral extension 25 (Figures 1 and 3) 
of the frame 25 and provided with a reflector 
f4 to direct its heat on to the front face of 
the luring tool 6, thus heating the latter and 
in effect storing heat into it and its backing pad. 
22, so that when swung upwardly into engage 
inent With the under face of brin B, it Will have 
a Sufficient heat content for coaction upon the 
hat and With the companion luring tool 84. Just 
about the time that the luring tool 84 is to be 
brought into engagement with the upper face 
of brin B, the can portion 3 comes into action 
upon the can follower 32 to Swing the arm f 8 
upwardly about its stud 20, the swing being 
completed to bring the now adequately heated 
luring tool 6 into engagement with the under. 
face of the brim B just about concurrently with 
the engagement of luring tool 84 with the upper 
face of brim B. Luring tool f6 thus also forms 
a suitable backing or support for the brim B 
against which the luring tool 84 continues to be 
pressed by the action of spring 60, as the brim 
is traversed between the two tools if 6 and 84 
during the continued rotation of the hat body. 

Luring of the brim on both sides thus continues, 
whence, substantially simultaneously, cam 5 ? 
(Figure 2) permits movement of cam follower to 
take place in a direction toward the right under 
the action of spring 54 and cam part 3 of the 
cam structure 30-f3 is rotated to a point where 
Cam follower 32 rides off of it and onto the disk 
part 38; by the former action and through the 
Corresponding linkages or mechanisms between 
the cam follower 50 and the arm 42, the latter 
commences to swing in clockwise direction, as 
viewed in Figure 1, to cause first the withdrawal 
of the luring tool 84 from the upper face of the 
brim B and then to cause the luring tool 83 in 
effect to retrace its path of traverse and hence 
move along the side S of the crown, about the 
Square of the hat and ultimately back to the tip 
T, to the position shown in Figures 2 and 3, spring 
60 during all this time applying sufficient force to 
press the heated luring tool 83 against the hat 
body. As the luring tool 84 is withdrawn from 
the upper face of brim B, the transition of 
engagement of cam follower 32 (Figure 1) from 
the cam part 3 to the disk part 39 effects a 
Swinging, downwardly, of the arm i? 8 and the 
luring tool 6 again to resume the substantially 
horizontal position of rest earlier above described, 
Whence it becomes juxtaposed again to the heater 
40 to become heated thereby for its next cycle of 
Operation. 
Depending upon the action or results desired to 

be achieved on the hat brim, the latter may also, 
during Such operations as are described above, 
have in action on the brim and preferably also on 
both sides additional or other tools or if desired 
the motions of the two above-described luring 
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tools 84 and 6 may be omitted, and in view of 
the relative movement, as later described in detail, 
between the bed f9 with the hat-Supporting and 
rotating devices carried thereby and the mecha 
nism or machine related to the base or frame 25, 
I may provide two suitably spaced and relatively 
stationary tools for operating upon the respective 
faces of the brim, effecting interrelation there 
between and the hat brim by the just stated rela 
tive movement. Thus, referring to Figures 2, 3 
and 10, I may provide tWo tools generally indi 
cated by the reference characters 45 and 46 
positioned with their operating faces facing to 
Ward each other and with the plane of the two 
faces or the median plane therebetween (depend 
ing upon the magnitude of Spacing therebetween) 
in line with the plane or path of a suitable por 
tion, such as the upper portion, of the brim B, so 
that, When such relative movement takes place, 
as is later described in detail, the brim and the 
two opposed tools become operatively related to 
each other and upon a subsequent relative move 
ment become disassociated from each other. In 
Figures 2, 3 and 10 the two tools 45, 46 and the 
hat brim B are shown in operative relation; rela 
tive movement therebetween in the general direc 
tion of the plane of the brin, illustratively as by 
giving the bed 9 a rotary movement, as viewed in 
Figure 10, effects bringing the hat brim into or 
out of operative relation to the two tools. 
Tools 45, 46 are preferably mounted in juxta 

position to each other upon the inner faces of tWo 
preferably parallel arms 47, 48 of a yoke or 
inverted U-shaped member f3() (Figure 2), being 
of sufficient vertical extent to accommodate tools 
likewise of sufficient vertical extent to engage the 
full radial dimension of the brim B as the hat 
body rotates. 
Yoke 50 is preferably mounted for movement 

toward and away from the axis of rotation of the 
hat body and for this purpose and illustratively 
the yoke 50 (see Figures 10 and 11) has an arm 
5 preferably integral therewith, arm 5 being 

pivoted at its outer end on a stud or pin 52 which 
is suitably fixed in the upper end of an upright 
bracket or column 53 which at its lower end is 
suitably secured to the frame 25. 
Column 53 is provided with a stop in the form 

of an upwardly extending lug 54 and shaped to 
be juxtaposed to lug 54 is a lug 55 on the arm 
15; lug 55 has threaded into it a stop screW 56 
which may be locked in adjusted position by lock 
nut 57, thereby to adjust the permissible SWing 
in counter-clockwise direction and downward 
movement of the yoke 50 with its two tools, as, 
for example, in the absence of a hat body to be 
operated upon. 
Arm 4 of yoke GC has secured to it, as at 58, 

a shoe 39 of suitable width to rest against the 
band portion of the crown C of the hat (see Fig 
ure 2), being made of metal preferably highly 
polished. It is elongated, as shown in Figure 11, 
preferably to a substantial extent in a direction 
toward the left, as at f60a, and preferably also 
curved upwardly. At its right-hand end it is also 
preferably curved upwardly as at 60°. 
Thus, with a hat body and block out of opera 

tive relation to the operating tools, the two tools 
25, 46 and their carrying yoke 50 assume a 

position of rest somewhat downwardly of the 
position shown in Figure 11 and to the extent 
permitted by the adjustable stop 56 and the fixed 
stop 54. As movement takes place to operatively 
relate the hat body and the tools, the arm 8, as 
later described, being then in substantially hori 

O 

15 

20 

7 
Zontal position, and thus with its tools out of the 
Way, and tools 83 and 84 being substantially in the 
position shown in Figure 1 and likewise also out 
of the way, and such movement preferably is a 
movement of the hat body in a direction to the 
right, as viewed in Figure 11, and into the full line 
position as there shown, the band portion of the 
Crown C engages in under the upWardly curved 
end 69 of the guide or shoe 60 while the brim B 
enters in between the two tools 45, f46. As the 
hat body continues to move toward the right to its 
full line position in Figure 11, the tool-carrying 
frame 50 is cammed upwardly and thus proper 
entry into operative relationship between the 
tools and the brim is a SSured. 
As the hat body continues to rotate about its 

axis, the weight of the tool frame 59 maintains 
engagement of shoe 6) With the side of the 
hat crown C and, regardless of the width of the 
brim or of variations in the radius of the Crown 
or of the brim, insures that the tools operative 
throughout the entire width of the brim. Where 
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the hat body is oval, these actions dependably 
take place, the tool frame or yoke 56 partak 
ing of a cyclic up and down movement as the 
oval hat body rotates. 
Upon completion of the operation, whence rel 

ative movement again takes place in a direction 
to disassociate hat body and tools, the shoe 60 
again acts as a cam to aSSure nicety of disen 
gagement between tools and brin. Preferably, 
this movement is a continued movement of the 
hat body toward the right, as Viewed in Figure 
11, and in such case the other curved end 66b 
of the Shoe f66 functions to let the hat body cam 
itself out of relationship with the tools, the tool 
frame 58 being by that action Cammed down 
wardly or in counter-clockwise direction, again 
to aSSume a position of rest in a lowermost po 
sition, as determined by the stops 34, 56. 

Preferably, the hat body is maintained in ro 
tation not only while the tools are operating 
upon the hat body or its parts but also during 
movements to bring the hat body and the tools 
both into and Out of operative relation to each 
other, thus insuring also nicety of entry of hat 
brim in between the two tools 45 and 46 and 
nicety of exit novelinent. 
The two tools f 5, 66 may be of any suitable 

character or construction according to the ac 
tion desired upon the brim. Thus, for example, 
Where tools 84 and 6 are present in the form 
of luring tools to operate on the two faces of 
the brin B, tools 45 and 46 may be in the form 
of brushes, the bristles of which are of suitable 
texture and where in the form of brushes the 
bristles are preferably relatively long and are 
arranged to slope toward each other, as better 
appears in Figure 10, and in such case it is pre 
ferred that the inner faces of the arms 41, 48, 
preferably provided with T-slots, as better ap 
pears in Figure 10, for the reception of the backs 
or Supports of the brushes, are at an angle to 
each other, forming virtually a dihedral angle, 
thus to bring the bristles of the brushes likewise 
at an angle to each other, into the apex of which 
the hat brim moves as the brim and tools are 
brought into operative relation to each other. 
The tools 45, 45 may also be provided With 

heater elements, such as electric heater units is , 
62, respectively (Figure 10) suitably supported 

in bracket-like extensions 4a and 48a of the 
yoke arms 47 and 48 (Figures 10 and 11). De 
pending upon Warious factors, such as the nature 
of the tools employed or, according to desire, 

  



their heat on the tools or onto the hat brim or 
on both, and illustratively I have shown them 
as provided with reflectors 63 and 64, respec 
tively, positioned to reflect the radiant heat 
therefrom onto the blin faces and thus to pro 
tect the brush bristles against becoming Over 
heated. The heater elements may be connected 
in parallel, as is better shown in Figure 3, and 
by conductors 65 and 68 may be connected 
to the circuit conductors (8, 9 to be energized 
therefron. 
As is better shown in Figure 10, the extended 

portion 698 of the shoe f6) is preferably made 
in as small dimension horizontally as possible 
so as to present as little obstruction as possible 
to the lure tool 83 (Figure 2) When the latter 
reaches or approaches the end of that stroke 
of its traversing movement that brings it edge 
Wise adjacent the upper face of the brim B. 
As above indicated, I prefer to effect the rel 

ative rihovement between the rotatably supported 
hat body or hat bodies and the machine or ma 
chines to operate upon them, for bringing them 
into or out of operative relationship to each 
other, by effecting a step-by-step rotary move 
ment of the bed 9, thus to present any one hat 
body rotatably carried thereby successively to any 
desired number of machines or hat operating 
mechanisms, of which the above described na 
chine may be considered one. Thus, the bed 
9 may be mounted for rotation about a vertical 

axis, in any suitable way; thus, it may be inte 
grally formed at its under part to provide a 
cylindrical boss ) having a concentric reduced 
portion extending downwardly in the form of a 
heavy shaft journaled appropriately, as in 
a suitably heavy central base or support 2, for 
rotation, suitable provision being made, as by 
thrust bearings, and the like, for the base to 
take up the weight of the rotary bed 9 and the 
parts carried by it. 
As appears better from Figures 1, 10 and 17, 

the selected number of frames 8, each carrying 
a shaft 7 with a chuck 2, are preferably grouped 
about the axis of rotation of the bed 9, with 
the axes of the shafts extending radially of 
the rotary bed 9 and also and preferably equi 
angularly spaced about the axis of rotation; thus, 
the angular spacing between any two successive 
hat block supporting shafts fi may be, as indi 
cated in these figures, 45, so that, for example, 
eight frames 8 with hat-supporting chucks may 
be carried by the bed 9. 
The under face of the bed 9, as viewed in 

Figure 12 and as better shown in Figure 13, is 
provided with as many radial slots 3 as there 
are hat Supports, and they are correspondingly 
equiangularly spaced, being open-ended periph 
erally of the bed 9. Preferably, also, the under 
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these heater elements may be arranged to direct. at the top and the bottom of the case 75, and 

at its upper end shaft 6 has keyed to it a hub 
177 that has preferably integrally formed with it 
a segment-shaped part 78 and a crank arm. T9 
angularly related to each other, as is better 
shown in Figure 13. 
Crank arm 9 carries at its outer end a roller 
80 journaled on a suitable stud 8. These 

parts and the above-described slots and recesses 
of the bed 9 are so proportioned and related to 
each other, as is better shown in Figure 13, so 
that, with the crank 9 and segment 78 at rest 
in the dotted line position shown in Figure 13, 
a sufficient portion of the arcuate periphery of 
member 78 is mated with the recess 4 to act 
as a lock to hold the bed 9 against rotary move 
ment. But upon shaft f6 commencing to rotate 
in clockwise direction, as viewed in Figure 13, 
roller. 86 moves into position to enter slot 73, 
thereby also effecting a sufficient rotary displace 
ment of the part 78 relative to the recess 74 as 
to break the above-mentioned locking action and 
free the bed 9 for rotary movement in counter 
clockwise direction. Continued rotation of shaft 
76 enters the roller 80 further into the slot 73, 

commencing the rotary movement of bed 9 and 
continuing it until roller 80 is ready to emerge 
from that slot 73, thereby effecting a 45° rotary 
movement of bed 9. But these same actions 
have been effective to enter the segment-shaped 
part 78 into the next succeeding arcuate recess 
f74, thus effecting a new locking relation between 
the member 78 and the bed 9 and holding the 
latter against rotation. That side or edge of the 
Segment-shaped part 8 that faces toward the 
roller. 80 is, furthermore, shaped, somewhat as 
indicated in Figure 13, so as not to interfere with 
the rotary movement of the bed 9 and so as to 
permit the peripheral parts of the bed 9 and the 
part f8 to by-pass each other during the stroke 
of rotary movement of the bed 9. 

Suitable means are provided for effecting cyclic 
or periodic actuation of the just described bed 
advancing means and actuation of the hat-oper 
ating machine and its tools, all in proper timed 
relationship and in the preferred arrangement 
the above-described clutch 32-33 (Figure 1) re 
lated as above-described to the main shaft 28 
takes part. As above pointed out, this clutch con 

- Struction is preferably constructed, and con 
trolled, to cause it to effect rotation of the main 
shaft 28, for example throughout one revolution, 
Sufficient to put the various tools and mecha 
nisms Operating upon the hat body through one 
Complete cycle of operations. To better under 
Stand and to illustrate one form which this clutch 
may be given, reference may now be made to Fig 
ures 8 and 9, and also to Figure 17 where certain 
parts of the clutch structure are shown sche 

60 matically. 
face of the bed 9 is provided with arcuate cut- . 
outs or recesses 74, one between each succes 
Sive two open-ended slots 73. 
Coacting with these slots and recesses I pro 

vide suitable mechanism for effecting periodic 
rotary movements of the bed 9 throughout an 
angle of 45 where there are eight hat-Supporting 
frames 8, and for locking and holding the bed 
in position for a suitable time interval following 
each rotary movement. 
Thus, extending upwardly from a suitable case 
75 (Figures 12, 15 and 17) underneath the ro 

tary bed 9 and With which the bearing support 
f72 may be mechanically associated, is a shaft 
f76, being provided with suitable bearings, both 

65. 

70. 

The movable clutch part 32 is arranged to be 
movable axially of the shaft 28 by means of a 
lever 83 which at its middle part is provided 
with a yoke 84 where, by means of studs or pins 
'85, 86 there is pivotally connected to it a collar 
Or ring-like member 87 connected to the mova 
ble clutch part 32. This latter connection may be 
arranged as shown in Figure 8 where the connec 
tion is effected preferably by means of a com 
bined radial and thrust antifriction bearing 90 
whose outer race is fitted and secured within the 
ring 8 and whose inner face is fitted or secured 
to a hub portion of the clutch part 32. Thus, 
clutch part 32 may freely rotate relative to the 
ring 187 and by actuation of the latter through 
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the lever 83 the clutch part may be moved ax 
ially into or out of engagement with the clutch 
part 33, part 32 being splined to shaft 28 as at 
89. 
Also rotatable with the clutch part 32 is a 

cam member generally indicated at 9 having 
a peripheral can portion 92 for coaction. With 
One end of a latch member 93 and its side face, 
having a recess 94, functions with the latter also 
as a can for coaction. With the left-hand end of a 
lever 95 which is held in the position shown in 
Figure 9 by the said face but Whose end may 
enter the recess 94 when the latter becomes 
juxtaposed to it, thus to shift the position of the 
ever 95. 
Lever 95 is pivoted by a stud or pin 36 to a 

fixed or stationary bracket or part 9 carried 
by the frame 25 and latch member 93 is also 
pivoted in part 97 as by the stud or pin S8, 
being biased to SWing in counter-clockwise di 
rection by a spring 29). The right-hand end of 
lever 95 is connected with the lever 33 by a 
pivotal connection 26 preferably adjustable and 
carried in a lug extension of lever 83 as an ad 
justable stop 202 with which the latch 93 may 
be selectively engaged, either by its extreme end 
portion 938 or by a notch 93b. 
The left-hand end of lever 83 is pivoted in a 

block 23 which is slidably mounted in Suitable 
ways 204 formed in a bracket-like part 25 car 
ried by the frame 25 (see Figures 1 and 8). 
Block 203 is biased toward the frame 25 by a 
spring 206 interposed between the block and an 
adjustable abutment 207 by which the resistance 
to movement in outward direction of the block 
203 may be adjusted. 

In Figure 8 clutch parts 32 and 33 are shown 
in engagement, thus effecting drive of the oper 
ating or cam shaft 28 from the motor driven 
worm, wheel 34 and clutch part 33, through 
the clutch part 32. Its cycle of operations 
is substantially like this:-When the clutch 
is disengaged, latch 93 is in a position Where 
its notch 93 engages the stop 282 and lever 
95 has its end 95 engaged in the recess 94 

in the side face of the cam member 9, the full 
crum block 203 of control lever 83 being, under 
the urge of Spring 293, in its innermost or bot 
toming position in the ways 204 of bracket 295. 
To engage the clutch lever 83 is swung in clock 
wise direction, thus tending to move the clutch 
part 32 into engagement with the driving clutch 
part 33, but should the juxtaposed toothed mem 
bers of these parts be Out of a linement at that 
moment, spring 206 yields and fulcrum block 23 
slides outwardly along the ways 24; this swing 
ing of the lever 83 also swings the lock lever 95 
clockwise to withdraw its end 95 from the re 
cess 94, thus unlocking the otherwise locked 
clutch part 32, and stop 202 is moved out of en 
gagement with the notch 93 and becomes 
latched by the end latch portion 938 which is 
swung into latching position by the spring 29. 
An angular rotary movement approximating the 
width of a tooth suffices to bring the teeth of the 
driving clutch part 33 into mating relation with 
the teeth on the movable clutch part 32, the lat 
ter moving axially to achieve such interengage 
ment, now under the action of spring 286 which 
thrusts the fulcrum block 233 and hence the 
left-hand end of lever 83 in a direction to 
achieve such interengagement. The rotation and 
drive of shaft 28 and the parts related to it as 
above-described thus commence, whence disen 
gagement of the clutch can take place only When 
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recess 94 is again brought opposite lock-lever 
part 2958. 

Prior to the end of the desired extent of ro 
tary movement, say 360, the cam part 92, 
shaped. Substantially as is better shown in Figure 
8, rides into engagement with the short arm of 
the latch .93 and swings the latch clockwise to 
trip the latch part 93 out of engagement with 
the lever stop 22; subsequently recess 94 comes 
Opposite lock-lever 958 and thus permits lever 
83 to Swing in counter-clockwise direction to 
disengage the clutch part 32 from clutch part 33 
and to become engaged through its stop 282, with 
the notch 33 of the latch 93; while this is tak 
ing place, the movement of lever 83 in clutch 
disengaging direction, also moves the lever 95 in 
Counter-clock Wise direction to enter its end 95 a 
into the side face recess 94 of the movable clutch 
unit 33-9?, thus locking that unit and shaft 
28 inhalted position, and in readiness for a repe 
tition of the cycle, 
As is better shown in Figure 17, I prefer to 

achieve actuation of lever 83 in clutch-engaging 
direction by electromagnetic means which may 
Comprise a Solenoid winding 26 and a movable 
core 2 having connected to it an actuating bar 
22 provided with an elongated notch 213 for en 
gaging a Suitable end or lug portion of the lever 
f83, bar 22 being preferably pivotally connected 
to the core 2 i? for better permitting a spring 
24 to bias the bar 22 into engagement with 
the lever 83. 

Bar 22 I preferably also arrange to be tripped 
out of engagement with the lever 83, thus to 
permit movement thereof that accompanies dis 
engagement of the clutch, and for this purpose 
I preferably employ a cam 25 (Figure 17) 
mounted on the shaft 28 and having related to 
it and Suitably guided for sliding movement a 
can follower 26 with the end of which the op 
erating bar 22 may engage. Cam 25 is suitably 
shaped to shift the operating bar 22 toward the 
right or in clockwise direction, as viewed in Figure 
17, just about concurrently with the tripping of 
the latch 93 by the cam 92 (Figure 8) to effect 
disengagement of the clutch, so that certainty of 
clutch disengagement is assured, a spring 88 
(Figure 17) shifting the lever finally to disen 
gage the clutch parts. 

Preferably, also, I provide a Switch 27. (Figure 
17) arranged to be actuated in timed relation 
With clutch engagement and clutch disengage 
ment and for that purpose the switch 27 may 
be connected as by a link 28 to the lever 95 for 
actuation into open or closed position according 
to the position assumed by the lever 95. And 
preferably, also, shaft 28 is provided with an 
other cam 220 which through a spring biasing 
follower 22, controls the position of a switch 222, 
for a purpose later described in greater detail. 

Referring now again to Figures 12 and 17, 
shaft 76, which drives the bed-advancing and 
locking parts 8) and 78 (Figure 13) is arranged 
to be driven preferably by means of an electric 
motor 225, preferably positioned externally of 
the casing 5, the drive being effected prefer 
ably through a clutch comprising clutch parts 226 
and 227 (Figure 17). Thus, the shaft 228 of 
motor 225 may extend into the casing 72 by Way 
of a Suitable bearing, as shown, and on its end 
has mounted the clutch part 22T which, where 
the clutch is of the cone type, is in the form of 
the cup-like part of the clutch. The companion 
clutch part, being the cone 226, is splined onto 
a shaft 230 rotatably mounted within the casing 
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f75 preferably by a bearing structure 23 which 
may be formed in or Supported by an internal 
pillar of the casing 5 and by an end bearing 
232 through which one end of the shaft extends 
externally of the casing 75 where it has mounted 
on it a brake drum 233. The other end of shaft 
230 preferably extends, as shown in Figure 17, 
into the cup 22, thus giving it some bearing Sup 
port and also aiding in maintaining coaxial aline 
ment between the two clutch parts. 
Clutch part 226 is arranged to be shifted into 

or out of engagement with its companion clutch 
part 22 and Such an arrangement may com 
prise a collar 234 Suitably held against axial 
movement relative to the clutch part 226 but to 
permit relative rotary motion therebetween, col 
lar 23, being pivotally connected as by Suitable 
trunnions to the yoke portion of a lever 235, one 
end of which is pivoted to a fulcrum block 236 
slidably guided in suitable guides 237 provided 
within the casing 5 and biased by a spring 238 
in a direction to tend to disengage movable 
clutch part 226 from the companion clutch part 
227. 
The other end of the lever is provided with an 

adjustable stop 240 for coaction with a movable 
abutment 24. Which conveniently takes the form 
of a bell crank lever pivoted within the casing as 
by a shaft 232 and connected at one of its arms 
by a link 263 to the core 244 of an externally 
positioned solenoid having a winding 245. Ac 
cordingly, abutment 24 is movable into or Out 
of operative relation to the stop 24). A Spring 
246 connected to clutch lever 235 and anchored 
within the casing 5 biases the lever in a direc 
tion of clutch interengagement. 
On shaft 239 (Figure 17) is a Worm 25 which 

meshes with a Worm wheel 25 on the upright 
shaft 6, the latter actuating as above noted 
the bed-controlling and locking means 80 and 
f78 (Figure 13). Accordingly, with the motor 
225 running, the drive of shaft 6 may be ef 
fected and halted during Such time intervals as 
are determined by the engagement and disen 
gagement of the clutch 226, 227. 
As above described, fulcrum block 236 (Figure 

li) is shiftable along the guide 237. Its position 
is preferably controlled, in coaction with the 
Spring 238, by a cam 252 within the casing 75 
and mounted on the shaft 76, by Way of a cam 
follower preferably taking the form of a bell 
crank lever 253 pivoted within the casing as at 
254, one arm engaging the cam 252 and the other 
engaging the fulcrum block 236 through a mem 
ber 255, Such as a cap screw with lock nut, of 
adjustable length, Spring 238 thus acting through 
the block 236 to urge and hold the cam follower 
253 in engagement with the can 252. 
The various hat Supporting chucks and shafts 

carried by the table 9, each, as earlier described, 
being arranged in a frame 8 (Figures 1 and 17, 
for example), are preferably continuously driven, 
each preferably by its own motor 257, suitably 
embodied into the frame 8 and suitably geared 
to the chuck shaft. The motors 257 of the 
frames 8 on the movable bed 9 are for this 
purpose preferably connected in parallel, as by 
the circuit conductors 258 (Figures 1 and 17), 
which may be and preferably are three in num 
bel (according to the electrical characteristics of 
the motors) and for each circuit conductor there 
is provided, on the boss 70 that is at the under 
Side of the bed 9, a suitably insulated slip ring 
269, as is better shown in Figure 12, suitable 
brushes 25 i (Figure 17) bearing against the slip 
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ring 289 and connected to conductors 262, 263 
and 264 that lead to the power circuit. Thus, 
electrical energy to the motors 25 may be con 
tinuously Supplied. 
Coacting with the bed 9 (Figure 17) is also 

a SWitch Structure generally indicated by the ref 
erence character 265, comprising an actuating 
member like a rod 266 suitably guided as at 267 
for movement in a direction along a radius to 
the center of the bed 9; at its end it is provided 
With a can-like member 258 illustratively in 
the form of a half sphere for coaction with the 
cylindrical periphery f 98 of the bed 9 and suit 
ably Spaced cam recesses 2), there being one 
can receSS 27) for each hat supporting structure 
8 carried by the bed 9, illustratively eight, as 
above indicated, and being also equiangularly 
Spaced about the bed periphery 9a. A spring 27 
ul'geS the rod and its cam 288 in a direction to 
Ward the bed periphery 93. These parts are so 
located relative to the bed moving and locking 
mechanisms (Figures 13 and 14) that, when the 
bed 9 is brought to a halt, a cam recess 270 is 
brought into juxtaposition to the switch cam 268 
which thus enters it and alters the circuit in 
Which the contacts of the switch are connected. 
During movement of the bed 9, SWitch cam 268 
being cammed out of a cam recess 270 at the com 
mencement of such movement, is held in out 
Wardly projected position by the bed periphery 
A9, entering the next succeeding cam recess 270 
When the movement stops. 
Rod 266 of the bed-controlled switch structure 

265 may control several circuits, illustratively two, 
having, therefore, two contact bridging parts 272 
and 273. The contacts associated with switch 
member 22 are connected to control the solenoid 
Winding 2f ) (Figure 17) that controls the clutch 
32, 33 of the hat-operating mechanism, and since 
the latter may be duplicated at other stations or 
Such other stations may be provided with mecha 
nisms performing other operations upon a hat 
body, Such other mechanisms, therefore, prefer 
ably embody a duplication of the clutch and cam 
Shaft arrangement shown in Figure 17, including 
the SWitches 27 and 222 and solenoid 2 a-2. 
Thus, where the bed 9 carries eight hat-sup 
porting and rotating devices, hat-operating mech 
anisms may be variously arranged or grouped 
about the bed 9 according to the sequences of 
operations desired on the hat bodies or according 
to other circumstances. For example, with eight 
hat Supports on the bed f9, each hat support 
progressing through eight successive stations or 
positions of rest during a single rotation of the 
bed 9 one station might be a discharge and 
loading Station where hat bodies are replaced, and 
the remaining seven could have positioned there 
at Seven machines, including the luring machine 
above described for performing on the same hat 
body Successive and usually different operations 
thereon. Or other arrangements might be made; 
thus, every other of the eight stations could be a 
loading or hat-replacing station and at each of 
the remaining stations the machine could be a 
luring machine like that above described, whereby 
four Such machines could be simultaneously and 
Synchronously operated. Or, the eight stations 
could be Subdivided into groups, say two groups 
of four Successive stations each, where the first 
of each group is a loading or replacing station 
and at the next three stations are positioned 
three machines for performing different Opera 
tions on the hat body, including the luring ma 
chine above described. 
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Because of various such possible arrangements, 

I have not shown in the drawings any one of them 
in detail and in Figure 17 I have diagrammatically 
indicated at 275 only one of such additional or 
other machines of a group or series of which the 
above described luring machine is, of course, One. 
Machine 275, as is the case of all of the machines 
related to the rotatable bed 9, has embodied in 
it, like the luring machine, an individual motor 
drive with a cam and operating shaft 28 and 
clutch, like the clutch 32-33 described above in 
detail, together with the related clutch and SWitch 
controls, such as those above described and shown 
at the left in Figure 17; to show certain features 
of interrelationship or of interdependence of all 
of the machines, I have, as to the diagrammati 
cally shown machine 275, reproduced in Figure 17 
only the solenoid winding 2 fob, the switch 2 7, 
and switch 222b corresponding respectively to the 
parts 2, 217 and 222 related to the luring ma 
chine. A preferred circuit arrangement for in 
terrelating the various parts is also shown dia 
grammatically in Figure 17. 
Assuming that motor 225 (Figure 17) has just 

concluded the positioning of the bed 9 to advance 
the hat rotating devices thereon to the extent of 
one step, bed 9 becomes locked in that position, 
roller 80 assuming the dotted line position of 
Figure 13 and the segment part f 18 locking the 
bed 9 due to its interfitting with a recess 74; 
clutch 226-22 (Figure 17) is disengaged, can 
252 and its follower 253 is in the position ShoWn 
in Figure 17, and switch 272 of Switch structure 
265 is closed by the movement resulting from 
entry of can 268 into recess 270. 
Closure of switch 272 energizes solenoid Wind 

ing 210, solenoid winding 20, and also the sim 
ilar solenoid windings on all of the other na 
Chines. 
This energizing circuit extends from conductor 

262, conductor 276, switch 272, conductor 27, con 
ductor 28, solenoid 2 C, switch 280, and by Way 
of conductor 28 to line 263 of the power circuit; 
by way of conductors 282 and 283 the clutch sole 
noids of all the remaining machines are connected 
in parallel to the clutch solenoid 20, each through 
a hand switch, such as the switch 280, in the 
branch circuit of clutch solenoid 20 of machine 
25. 
Thus, the clutch solenoids of the various ma 

chines are all energized and each moves its Op 
erating bar 2 2 in a direction to move clutch lever 
83 in clutch-engaging direction, whence clutch 
parts 33 and 32 become engaged in the manner 
above described, latch 93 holding the clutch lever 
83, in coaction with spring 206, in clutch 
engaging position. Thus, all of the machines 
commence operation substantially simultaneously, 
the main control and camshafts 28 of all of them 
starting to rotate at substantially the same time. 
Should it be desired to maintain any One ma 

chine of the series or group out of Operation, the 
switch in the clutch solenoid branch circuit, 
such as switch 285 or switch 280°, is opened, 
thus preventing energization of the clutch Sole 
noid of the corresponding machine. 
With shaft 28 (Figures 1, 2 and 3) thus Set into 

rotation, the various operations on the crown and 
two faces of the brim, as above described, now 
proceed, the luring tool 83 partaking of a traverse 
relative to the top T of the crown, thence about 
the square thereof, and thence along the side, 
partaking also of a shift to present luring tool 
84 to the upper face of the brim B whence, all as 
earlier above described, arm 8 is SWung from 
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its Substantially horizontal position upwardly to 
present the luring tool 6 to the under side of 
the brim B, substantially opposed to the tool 84 
operating upon the upper face of the brim. 
During the continued rotation of the hat body 
the tools 45, 46 (Figures 2 and 10), illustrative 
ly in the form of brushes, are also Operative upon 
the two faces of the brim B which has been pre 
sented therebetween upon the conclusion of the 
movement of the bed 9 into the above-men 
tioned position which effects closure of the 
clutch-Solenoid controlling SWitch 22. These 
operations continue under the control of the 
shaft 28, all in the manner described in detail 
above, and by the time the shaft 28 has been 
brought to a halt, luring tool 84 has been With 
drawn from the upper face of the brim and to 
gether with luring tool 83 has been restored to 
the starting position substantially as shown in 
Figure 1, while luring tool f6 under the Con 
trol of arm 8 has been moved downwardly and 
out of operative relation to the under face of the 
brim, thus clearing these tools away from the 
hat body and its hat-supporting and rotating 
means and thereby conditioning the latter for 
subsequent movement away from or Out of Oper 
ative relation to the luring machine; in this lat 
ter connection and as above pointed out, it will 
be noted that the two tools 45, 46 (Figures 2 
and 10) are mounted in such position that their 
adjacent or juxtaposed operative surfaces lie in 

, the plane of general movement of the brin B 
of the hat so that even if these tWo tools are 
not given a movement to shift them a Way from 
the hat or its support, the hat brim is freely 
movable out of or into relationship to the tWO 
faces of the two tools, preferably, however, under 
the control of the guide shoe 60 (Figure 11), as 
above described. 
Just prior to the tripping of the latch 93 

and actuation of the lock lever 95 to discon 
nect the clutch and to halt the shaft 28, cam 
25 (Figure 17) actuates cam follower 26 no 
mentarily to swing the clutch-operating bar 22 
in clockwise direction, thus to disengage bar 22 
from lever 83, the continued energization of 
Winding 20 pulling the solenoid core and bar 
22 somewhat downwardly, thus to hold the upper 
end of the notch 233 below the upper edge of the 
end of lever 83 and thus freeing the latter for 
swinging in counter-clockwise direction when the 
clutch disengagement finally takes place Under 
the control of latch 93 and lock lever 95. 
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Thus, the machine and operations on the hat 
body are brought to a halt and by similar actions 
at all the remaining machines of the groupS Or 
series, their operations are likewise brought to 
a halt. 

But such actuation of the clutch into disen 
gaged position, at each machine, has effected, 
through the swinging movement of the lock le 
ver 95 as the latter moves to project its lock 
end 95a (Figures 8, 9 and 17) into the recess 
94 of the movable clutch part 33, a movement 

of switch 27 (Figure 17) into circuit-closing po 
sition, a similar action taking place at the re 
maining machines, such as a closure of Switch 
2b at the machine 25. When all these 
switches are closed, the energizing circuit of Sole 
noid Winding 245 (Figure 17) is closed through 
a circuit, as follows: 
Thus, from line 263, conductor 235, winding 

245, conductor 286, Switch 27, conductor 28, 
switch 27b, conductor 288 to the corresponding 
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Switches of such other machines as may be in the 
group or Series, then conductor 299 to line 262. 

Solenoid 264-245 which initiates the next Step 
in the advance of the bed 9 thus cannot become 
effective until all the machines, as determined 
by the Switches 2F, 2 b, etc., are in readineSS 
Or are prepared for the next step of noVement. 

5 

Any machine that is cut out of the group or 
Series preferably has its Corresponding SWitch 
Short-circuited as by a hand Switch 292. 

Energization of Solenoid 2:4-255 SWings the 
member 24 in clockwise direction, as Viewed in 
Figure 17, and hence in effect removes the Sup 
port for the right-hand end of clutch lever 235 
which thereupon SWings clockwise under the pull 
of spring 246 to engage clutch parts 226, 227, 
thus initiating the drive of shaft 6 and of the 
crank airn 9 and segment member 8 (Fig 
ures 12, 13 and 14), whence the shift of the bed 
9 in counter-clockwise direction commences, 
thus causing switch calm 268 (Figure 17) to ride 
out of the can recess 2 and to remain in en 
gagement with the bed periphery 98, thereby 
maintaining switches 22 and 23 opened, until 
the next succeeding cam recess is brought to 
the Switch can 268. 
With the opening of Switch 22, the clutch 

solenoid winding 2 becomes deemergized, per 
mitting the solenoid core and operating bar 22 
to move upwardly under the urge of Suitable 
Springs, such as spring 25 or Spring 29?, or both, 
this upward movement of bar 2? 2 being sufficient 
to bring the upper edge of notch 23 above the 
end of clutch lever 83 Which thus becomes en 
gaged in the notch 23 under the biasing action 
of Spring 2 on the bar 22, and thus preparing 
these parts for subsequent actuation of lever 83 
by the clutch Solenoid in clutch-engaging direc 
tion. 

Shaft S (Figures 17, 13 and 14) rotates in 
clockwise direction to advance bed 9 throughout 
its intended extent, Such as 45, such advance 
being halted by the withdrawal of crank roller 
from its slot 73 in the bed; can 252 (Figure 17), 
during the latter portion of this advance of bed 
9, SWings and holds bell crank lever 253 in coun 

ter-clockwise direction, thus depressing the full 
crum block 236 along its guideway 237 and 
against the action of Spring 238, thereby also 
raising the right-hand end of clutch lever 235 
to prepare it for the return movement thereun 
der of the Solenoid-controlled abutment 24. 
As the cam follower 258 of the Switch struc 

ture 265 enters the cam recess 2AD that is brought 
into juxtaposition to it at the end of the advance 
of bed 9, Switch 22 closes, thus energizing the 
clutch solenoids 29, 2 b, etc., whence the cycle 
of operations to effect engagement of the clutches 
32-33 in all of the machines recommences, 
thereby also effecting opening of the Switches 27, 
27b, etc., and thus deenergizing winding 235 
(Figure 17) and permitting member 24 to be 
swung in counter-clockwise direction under the 
urge of spring 293 to restore it to position un 
derneath the right-hand end of clutch lever 235 
which is still held in suitable or raised position by 
cam. 252 and lever 253. Member 24 being thus 
restored, shaft 76, continuing its rotation in 
clockwise direction, moves the crank roller 80 to 
the dotted line or starting position shown in Fig 
ure 13 and moves also segment member 58 into 
locking relation to the newly positioned receSS 
T4 in the bed 9, whence cam 252 (Figure 17) 
permits the cam follower 253 to drop off of the 
steepest part of the can and to aSSume the po 
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Sition shown in Figure 17, thus permitting spring 
238 to shift the fulcrum block 236 upwardly 
along its Ways 23 and thus through clutch lever 
235 to disengage clutch part 226 from the motor 
driven clutch part 22, these actions taking place 
just as shaft fié is positioning the crank arm 
roller i85 at its starting point, indicated in bro 
ken lines in figure 13 and being accompanied 
by a braking action upon brake-drum 233 as is 
later described in detail. 
During the above-described step of advance of 

the bed 3, the tools 33, 84 and 6 remain out 
of the Way, as above described, the path being 
thus cleared for the movement of the hat body 
With its Supporting and rotating means, out of 
Operative relation to the machine and to replace 
the hat body by another carried in the next suc 
Ceeding hat-Supporting and rotating means on 
the bed 9. The hat body that is in course of 
removal from the machine or apparatus, moving 
toward the right as viewed in Figure 11, cams 
itself, by engagement with the side of its crown 
With the curved part f68b of the shoe or guide 
60 out from in under the tool-supporting frame 
56, the brim B passing neatly out from in be 

tween the two opposed tools f 45, f45, these ac 
tions being aided by the continued rotation of 
the parts of the latter with which the shoe 60 
and the tWO Opposed tools 45, 66 engage dur 
ing this movement. 
The next succeeding hat body, also moving 

toward the right, as viewed in Figure 11, cams 
itself into position, the rotary movement of the 
brin aiding in neatly entering it in between the 
tWo tools 45, 46 while the curved shoe exten 
Sion f65 Coacts during this movement with the 
Side of the rotating crown, all as earlier above 
described in detail. 
The operations of the tools 45, 46 on the brim 

B of the hat may thus commence immediately 
that the hat becomes operatively related thereto; 
but, as above noted, the clutch-controlling sole 
noids are actuated to initiate again the opera 
tions of the various machines of the group or 
Series, whence the cycle of operations above de 
Scribed is repeated. 

Referring to Figures 15, 16 and 17, it will be 
noted that shaft 239, which is driven. Whenever 
clutch 226-22 is in engagement, extends out 
Of the Casing 75 where it carries, as earlier 
noted, a brake drum 233; about brake drum 233 
is a brake band 294, one end of which is adjust 
ably anchored as at 295 (Figure 15) and the 
Other end of Which is secured to a threaded rod 
295 whose upper end passes through a pin. 297 
carried in the bifurcated end of one arm of a 
bell Cranklever 298, a nut 350 at the upper end 
Of threaded rod 296 serves with the adjustment 
at the anchorage 295 to suitably adjust the brake 
band to respond to actuation of bell crank lever 
298. 

Lever 298 is pivoted to Swing about a horizon 
tal axis provided by a stud or pin 39 suitably 
Supported in a lug on the upper side of the cas 
ing 5 and by means of a universal type of piv 
otal connection 302 lever 238 (Figures i5 and 16) 
is pivotally Connected to a link 33 whose right 
hand end (Figure 15) is shaped to provide an 
elongated eye 304 extending transversely of the 
link 33 to receive therein one end of a lever arm 
35 secured to the shaft 242 to which is secured, 
Within the casing 5, the abutment 24 (Figure 
17) that coacts with the clutch lever 235, so that 
actuation of the abutment 26 by the solenoid 
244-245 causes arm 395 to be similarly actu 
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ated. A spring 306 biases link 303 in clockwise 
direction about the axis of its left-hand pivotal 
Connection and hence toward the upper end of a 
lever 30 pivoted externally on the upper side of 
casing 5 as by stud 308 and whose lower end 
is provided with a cam follower in the form of a 
roller 30 to coact with a cam 3 on the verti 
cally extending shaft 6, a spring 32 biasing 
lever 397 in a direction to hold the roller 30 in 
engagement with the cam periphery of cam 3. 
The free end of lever 307 coacts with the link 33 
which is provided with a notch or seat 33 with 
which lever 30 becomes engaged or disengaged 
according to the action of cam 3 and the lever 
arm. 305. 
When Solenoid Winding 245 becomes deemer 

gized, as above described, to permit abutment 
24 to be moved in Under the right-hand end of 
the clutch lever 235 (Figure 17), this taking 
place in the manner above described, arm 365 
(Figure 15) moves in counter-clockwise direction 
and hence to the position shown in Figure 15, 
permitting link 393 under the urge of spring 306 
to move clockwise into the position shown in Fig 
ure 15, thus positioning the notch 313 in the path 
of movement of the upper end of lever 307, the 
latter being held in a position displaced clock 
Wise Several degrees from that shown in Figure 
15 due to the portion 3 fa of the periphery of 
cam 3. 

But as the shaft 6 approaches a position 
Where the crank roller 80 is at the starting point 
(the broken line position shown in Figure 13), a 
relatively steep portion 3 lb of the cam 3 
Swings the lever 37 counter-clockwise to en 
gage its upper end into the notch 33 and thus 
to thrust link 303 to the left and swing bell crank 
lever 298 clockwise (Figure 16) to tighten the 
brake band 294, thus to prevent overstepping of 
the drive of shaft 6 and related parts following 
the disengagement of clutch parts 226-227 un 
der the control of can 252 (Figure 17). 
With the halting of shaft f6, the brake-con 

trolling parts remain in the position just de 
scribed and as shown in Figure 15, but upon the 
subsequent energization of Solenoid 244-245 un 
der the control of machine switches 27, 27b, 
etc., as above described, the withdrawal of the 
clutch lever abutment 24 (Figure 17) that fol 
lows is accompanied by a clockwise movement of 
arm 365 (Figure 15) to swing link 33 upwardly 
and thus to trip its notched part 33 out of en 
gagement with the cam lever 30, thus releasing 
the tension on the brake band 294 and freeing 
the drive of shaft 230, commenced when clutch 
parts 226, 227 are engaged, from the action of 
the brake. 

SWitches 222, 222b, etc., of the various ma 
chines (Figure 17), each controlled by a cam 220 
on the cam shaft 28 of each machine, are Con 
nected in series by conductor's 35, 36, etc., and 
by Way of conductors 37 and 3 3 are bridged 
across or connected in parallel to the contacts 
of switch 273 which by conductors 320 and 32 
is connected in circuit with one pair of the Con 
ductors (8, 99, G of the main power line but 
through the winding 322 of a control SWitch gen 
erally indicated by the reference character 323 
which is interposed between the line conductors 
8-9- ) and the circuit conductors 262 

263-264, respectively. Switch 323 is so con 
structed that energization of winding 322 holds 
the switch 323 closed and deemergization thereof 
effects opening of the switch. Cam 220 of the 
luring machine, and likewise the same cam on 
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the other machine or machines of the group or 
series, are shaped to have a portion of Small 
angular extent for moving the cam follower in 
SWitch-closing direction just prior to the halting 
of the cam shaft 28 which, as above described, 
takes place when the part 958 of the lock lever 
05 enters the recess 94 in the slidable clutch 
member 33 and for releasing it from switch 
closing position only after a small subsequent 
angular or rotary movement of shaft 28 takes 
place in response to a subsequent engagement of 
clutch parts 33, 32. 
During the interval between movement of 

SWitch 222 (and also of the corresponding 
Switches, such as Switch 222b of the other ma 
Chine or machines) into closing position and its 
movement into open position, switch 273 (Fig 
lure 17) is Open, for it is during that interval that 
the advancing movement of bed 9 takes place. 
Switches 222, 222, etc., thus maintain the cir 
cuit of control winding 322 closed while switch 
273 is open, and vice versa, thus holding the 
safety Switch 323 closed. But should any action 
take place during the operation of the apparatus 
to Open Switch 273 (as would happen if a rotary 
Ilovement of bed 9 took place accidentally, or 
otherwise) while switches 222, 222b, etc., are 
Open (and the machines corresponding to the 
latter Switches operating), control winding 322 
is immediately deemergized and safety switch 323 
opens, halting motor 225 and open-circuiting 
other parts connected to the main circuit; should 
anything happen to any one of the machines, 
Such as a jamming of any part, a breakage, or 
the like, such as, for example, a condition in 
which any one of these switches remains open 
Or becomes opened during the commencement or 
continuatoin of an advancing step of movement 
of the bed 9, the latter being accompanied by 
opening of switch 213, control winding 322 be 
comes deenergized and safety switch 323 opens. 
Thus, it will be seen that there has been pro 

vided in this invention a method and apparatus 
in Which the Various objects hereinbefore noted, 
together with many thoroughly practical advan 
tages, are Successfully achieved. It will be seen 
that the apparatus is of thoroughly dependable 
action and control, is efficient in operation and 
is thoroughly Safe and dependable in action. 
As many possible embodiments may be made 

Of the mechanical features of the above inven 
tion and as the art herein described might be 
Varied in various parts, all without departing 
from the Scope of the invention, it is to be under 
stood that all matter hereinabove set forth, or 
shown in the accompanying drawings is to be 
interpreted as illustrative and not in a limiting 
SeSe. 

I claim: 
1. An apparatus for operating upon the crown 

and the two sides of the brim of a hat body, 
comprising a frame carrying means for support 
ing and rotating a hat body, a frame movably 
Supporting three operating tools, one for the 
Crown, one for the upper brim side, and one for 
the under brim side, means operating in repeated 
cycles to effect relative movement between said 
tWO frames into successive relative positions in 
One of which said hat Supporting and rotating 
means With a hat body supported thereby and 
Said tools are operatively related and in the other 
of Which they are out of operative relation, 
means operating in repeated cycles to traverse 
said Crown tool from the tip of the crown to the 
band portion thereof and thereby to move said 
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second tool into position to operate upon the 
upper side of the brim and to move said third 
tool into position juxtaposed to Said Second tool 
to operate upon the under side of said brim, 
Whereby said tWO brim tools mutually Support 
Said brim for each other, and then to return said 
tools to their respective starting positions, and 
control means for insuring Synchronization of 
said two cyclically operating means. 

2. An apparatus for operating upon a hat body 
comprising a frame carrying means for support 
iing and rotating a hat body about an axis sub 
Stantially at right angles to the general plane 
Of the briin, a frane Supporting a tool for opera 
tion upon a hat body, means mounting said 
frames for relative movement therebetween into 
Successive relative positions in one of which said 
hat-Supporting and rotating means With a hat 
body supported thereby and said tool are oper 
atively related and in the other of which they 
are Out of operative relation, means constructed 
and operating, when made effective, to cause said 
tool, in a single cycle, to be operative to perform 
an operation upon a hat body and to be inop 
erative, said last-mentioned means comprising a 
train of mechanisrin including a clutch according 
to the condition of which said tool performs an 
operation or is inoperative, with means altering 
the condition of the clutch in response to the 
performance of the desired operation upon the 
hat body, means for effecting relative movement 
between Said frames, and means responsive to 
the condition of said clutch for controlling said 
last-mentioned means. 

3. An apparatus for operating upon a hat body 
Comprising a frame carrying means for support 
ing and rotating a hat body about an axis Sub 
stantially at right angles to the general plane of 
the brin, a frame Supporting a tool for opera 
tion upon a hat body, means mounting said 
frames for relative movement therebetween into 
SucceSSive relative positions in One of which said 
hat-Supporting and rotating means with a hat 
body supported thereby and said tool are opera 
tively related and in the other of which they are 
Out of Operative relation, means including a 
clutch for controlling a function of the operation 
of Said tool on a hat body With means interrupt 
ing Said clutch Substantially upon the completion 
of Said function, means for effecting relative 
in OWement between said two frames and means 
operating in timed relation thereto for actuating 
Said Clutch in engaging direction. 

4. An apparatus for operating upon hat bodies 
Comprising a group of mechanisms each con 
prising a hat operating tool and means including 
a clutch for controlling the operation of the tool 
With means for disengaging the clutch following 
a certain operation of the tool, a group of devices 
each for supporting and rotating a hat body, 
means supporting Said tWO groups for relative 
movement therebetween to effect relative pro 
gression between the hat-supporting devices of 
One group and the operating mechanisms of the 
other group into and out of operative relation to 
each other, means operating, when made effec 
tive, to cause relative movement between said 
two groups by an amount sufficient to progress 
said hat-Supporting devices of said one group out 
of Operative relation to respective mechanisms of 
the other group and into operative relation to 
respectively Succeeding mechanisms of said 
group, and means dependent upon the disen 
gagement of all of said clutches for controlling 
the effectiveness of said movement-effecting 
leaS, 
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5. An apparatus for operating upon hat bodies 

Comprising a group of mechanisms each com 
prising a hat operating tool and means including 
a clutch for controlling the operation of the tool 
With means for disengaging the clutch following 
a certain Operation of the tool, a group of de 
Vices each for Supporting and rotating a hat 
body, means supporting said two groups for rela 
tive noVennent therebetween to effect relative 
progreSSion between the hat-Supporting devices 
Of One group and the Operating rechanisms of 
the other group into and out of operative rela 
tion to each other, naeans operating, when made 
effective, to cause relative movement between 
Said two groups by an amount sufficient to pro 
greSS Said hat-Supporting devices of said one 
group Out of Operative relation to respective 
mechanisms of the other group and into opera 
tive relation to respectively succeeding mecha 
nisms of said group, means dependent upon the 
disengagement of all of Said clutches for con 
trolling the effectiveness of said movement-ef 
fecting means, and means responsive to comple 
tion of a step of relative movement by said 
In Ovement-effecting means for reengaging all of 
Said clutches. 

6. An apparatus for operating upon hat bodies 
Comprising a group of mechanisms each com 
prising a hat operating tool, a group of devices 
each for supporting and rotating a hat body, 
imeans supporting said two groups for relative 
noverinent therebetWen to effect relative progres 
Sion between the hat-Supporting devices of one 
group and the operating mechanisms of the 

; other group into and out of operative relation to 
each other, means operating to cause relative 
movement between said two groups by an 
amount Sufficient to progress said hat-support 
ing devices of Said one group out of operative 
relation to respective mechanisms of the other 
group and into operative relation to respectively 
Succeeding mechanisms of said group, said 
movement-effecting Ineans including a clutch 
having means for disengaging it following the 
completion of a step of movement as aforesaid, 
and means dependent upon the completion of 
the respective operations of all of said tools of 
Said group of tools for reengaging said clutch. 

7. An apparatus for Operating upon hat bodies 
comprising a group of mechanisms each com 
prising a hat Operating tool, a group of devices 
each for Supporting and rotating a hat body, 
means Supporting Said two groups for relative 
movement therebetween to effect relative pro 
gression between the hat-Supporting devices of 
One group and the operating mechanisms of the 
other group into and out of operative relation 
to each other, means Operating to cause relative 
movement between said two groups by an 
amount Sufficient to progress said hat-support 
ing devices of Said one group out of operative 
relation to respective mechanisms of the other 
group and into Operative relation to respectively 
Succeeding mechanisms of said group, said move 
ment-effecting means including a clutch having 
means for disengaging it following the comple 
tion of a step of movement as aforesaid, means 
Operating in timed relation to the disengagement 
Cf Said clutch for initiating the operation of tools 
of Said group of tools upon the respective hat 
bodies Operatively related thereto, and means re 
Sponsive to the completion of certain functioning 
of all of Said tools upon the respective hat bodies 
Operatively related thereto for reengaging said 
clutch. 

8. An apparatus for Operating upon hat bodies 
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comprising a group of mechanisms each com 
prising a clutch and a hat operating tool, a group 
of devices each for Supporting and rotating a hat 
body, means supporting said two groups for rela 
tive movement therebetween to effect relative 
progression between the hat-Supporting devices 
of one group and the operating mechanisms of 
the other group into and out of operative rela 
tion to each other, means operating, When made 
effective, to cause relative movement between 
said two groups by an amount Sufficient to pro 
gress - said hat-supporting devices of said one 
group out of operative relation to respective 
mechanisms of the other group and into opera 
tive relation to respectively Succeeding mecha 
nisms of Said group, said movement-effecting 
means comprising a clutch With means for dis 
engaging it following the completion of relative 
movement as aforesaid, means dependent upon 
completion of said relative movement for engag 
ing all of the clutches of said tools, and means 
dependent upon disengagement of the clutches 
of all of Said tools for engaging the clutch of 
said movement-effecting means. 

9. An apparatus for Operating upon hat bodies 
comprising a group of mechanisms each corn 
prising a hat operating tool at least one of said 
mechanisms having a movably mounted tool, a 
group of devices each for supporting a hat body, 
means Supporting Said tWO groups for relative 
movement therebetween to effect relative pro 
gression between the hat-supporting devices of 
one group and the operating mechanisms of the 
other group into and out of operative relation 
to each other, means for effecting relative move 
ment between said tWO groups to achieve one 
step of relative progression, means including 
clutch means for making the tools of Said mech 
anisms operative upon hat bodies respectively 
presented thereto and for effecting movement of 
said movable tool of said one mechanism to 
traverse it relative to the hat body presented to 
it. When said clutch means are in One condition, 
with means responsive to completion of the op 
erations of said tools upon the hat bodies to alter 
the condition of said clutch means and thereby 
halt the operations of Said tools, said means for 
effecting relative movement between said two 
groups including clutch means operative When in 
one condition to effect said relative movement 
and means responsive to the completion of a step 
of relative progression to alter the condition of 
said second mentioned clutch means, and means 
dependent upon the achievement of the said al 
tered condition of one of Said clutch means for 
putting the other of said clutch means in said 
first-mentioned condition. 

10. An apparatus for operating upon hat bod 
ies comprising a group of mechanisins each COin 
prising a hat Operating tool at least one of Said 
mechanisms having a movably mounted tool, a 
group of devices each for supporting a hat body, 
means Supporting said two groups for relative 
movement therebetWeen to effect relative pro 
gression between the hat-Supporting devices of 
one group and the operating mechanisms of the 
other group into and out of operative relation 
to each other, means including clutch means for 
effecting relative movement between said two 
groups to achieve relative progression. When said 
clutch means is in one condition, With means al 
tering the condition of said clutch means to halt 
Said relative novement and thereby complete one 
step of relative progression, means for making 
the tools of said inechanisms operative upon hat 
bodies respectively presented thereto and for ef 
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fecting movement of said movable tool of said 
One mechanism to traverse it relative to the hat 
body presented to it, means for restoring said 
clutch means to its first above-mentioned condi 
tion, and means dependent upon the position of 
said traversing tool of said mechanism for con 
trolling said clutch-restoring means of said 
movement-effecting means and thereby acting to 
prevent a movement of progression between said 
two groups only after said traversing tool as 
Sunes a position. Where it is not in the path of 
relative movement of progression between a hat 
body and a hat-supporting device moved into or 
out of operative relation thereto. 

11. An apparatus for Operating upon a hat 
body comprising a device for Supporting and ro 
tating a hat body, about an axis at right angles 
to the general plane of the brim, a mechanism 
having tool means for treatment of a hat body, 
Said tool means comprising a frame supporting 
tWo tools facing toward each other for action 
lupon the respective sides of said brim and com 
prising other tool means having means mounting 
it for movement relative to the hat body, means 
for moving said hat-supporting device to move 
a hat Supported by it in a direction to carry a 
portion of the brim between said two facing tools 
for treatment by the latter of the two sides of 
the brim, and means. Controlled by said mecha 
Inism for effecting movement of said other tool 
means relative to the hat body to cause said 
Other tool to be effective upon the hat body 
While Said two facing tools are treating the two 
sides of said brim. 

12. An apparatus for operating upon a hat 
body comprising a device for supporting and ro 
tating a hat body about an axis at right angles 
to the general plane of the brin, a mechanism 
having tool means for treatment of a hat body, 
Said tool means comprising a frame supporting 
two tools facing toward each other for action 
upon the respective sides of said brim, means 
mounting Said device and said mechanism for rel 
ative movement therebetween to bring a portion 
of the brim of the hat body into or out of oper 
ative relation to said two tools, means mount 
ing Said frame for movement in a direction to 
Ward Or away from Said axis, and cam-like means 
asSociated With said frame and positioned to en 
gage said hat body during said relative move 
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ment and thereby shift and position said frame 
and Said two Spaced tools to avoid collision. With 
the crown of the hat body. 

13. An apparatus for operating upon a hat 
body comprising a device for supporting and ro 
tating a hat body about an axis at right angles 
to the general plane of the brim, a mechanism 
having tool means for treatment of a hat body, 
Said tool means comprising a frame supporting 
tWO tools facing toward each other for action 
upon the respective sides of said brim, means 
mounting Said frame for movement toward or 
away from the axis of the hat body, means 
mounting Said device and said mechanism for 
relative movement to bring a hat body into or 
out of Operative relation to said two tools, means 
limiting movement of said frame in a direction 
toward Said axis and operative to limit such 
movement when said hat body and said two tools 
are out of Operative relation to each other, and 
a shoe for said frame on the side thereof toward 
the Crown of a hat body for engaging the crown 
of a hat body during relative movement between 
said devices and said mechanism to bring a hat 
body and said two tools into operative relation. 

14. An apparatus as claimed in claim 13 in 
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which the said means mounting said device and 
said mechanism for relative movement is con 
structed to effect Said relative movement in the 
general direction of a tangent to the side of the 
crown of the hat body, said shoe being extended 
in a direction of Said relative movement to en 
gage the side of the crown of a hat body and 
to can said frame into or out of position as said 
relative movement takes place. 

15. An apparatus for operating upon hat bod 
ies comprising a group of mechanisms each com 
prising a hat operating tool at least One of said 
mechanisms having a movably mounted tool, a 
group of devices each for supporting a hat body, 
means Supporting said tWo groups for relative 
movement therebetween to effect relative pro 
gression between the hat-supporting devices of 
One group and the operating mechanisms of the 
other group into and out of operative relation to 
each other, means for effecting relative move 
ment between said two groups to achieve one step 
of relative progression, and means associated with 
Said movably mounted tool to engage a part car 
ried by that one of said devices related to said 
One mechanism during said relative movement 
between said two groups and acting to cam said 
tool into operative relation to the hat body sup 
ported by said device. 

16. An apparatus for operating upon the crown 
and the two sides of the brim of a hat body 
comprising means for supporting and rotating 
a hat body, a frame movably supporting three 
Operating tools, one for the crown, one for the 
upper brim Side, and one for the under brim side, 
and means for traversing said crown tool from 
the tip of the crown to the band portion there 
of and in response to said traversing of said 
CrOWI) tool, to nove said second tool into position 
to operate upon the upper side of the brim, and 
means operating in timed relation thereto to move 
Said third tool into position juxtaposed to said 
Second tool to operate upon the under side of said 
brim, whereby said two brim tools mutually sup 
port Said brim for each other, said traversing and 
moving means being effective thereafter to return 
Said tools to their respective starting position. 

17. An apparatus for operating upon a hat 
Conprising means for supporting and rotating 
a hat, a tool for operating upon the hat as the 
latter rotates, means for effecting relative move 
ment between Said Operating tool and said hat 
Supporting means to bring said tool into or out 
of Operative relation to the hat, said tool having 
means for heating it, means adapted to change 
the heating effect of said heating means, and 
means operating according to the position of 
said tool relative to the hat body for controlling 
said heating effect changing means. 

18. An apparatus for Operating upon the crown 
and the two sides of the brim of a hat body com 
prising means for supporting and rotating a hat 
body, a frame movably supporting three operating 
tools, one for the crown, One for the upper brim 
side, and one for the under brin side, there 
being means relating said first and second tools 
to each other at an angle approximating the 
angle between the brin and crown side of 
said hat body, means for traversing said 
first and second tools as a unit With the first 
tool contacting the crown and to bring Said 
second tool into engagement with the upper side 
of said brim, and means for moving said third 
tool into position juxtaposed to said second tool 
to operate upon the under side of said brin 
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whereby said two brim tools mutually support 
Said brin for each other. 

19. An apparatus for Operating upon the 
crown and the two sides of the brin of a hat 
body comprising a frame carrying means for 
supporting and rotating a hat body, a frame hav 
ing three operating tools, one for the crown, one 
for the upper brim side, and one for the under 
brim side, means movably supporting said first 
and Second tools Substantially as a unit and from 
Said frame and with the two tools making an 
angle With each other commensurate with the 
angle between the brim and crown side of Said 
hat body, mechanism for controlling movement 
of said tool unit to effect traverse of the crown 
by the crown tool thereof and to effect opera 
tion by the brim tool thereof upon the upper 
brim side when the tool unit is positioned in the 
angle between the crown side and brim and for 
retracting said tool unit, means operating in 
timed relation thereto for moving said third tool 
into Operative relation to the under brim side and 
for retracting it, and means for effecting rela 
tive movement between said two frames in timed 
relation to the movements of said tools to bring 
Said hat-Supporting means and said tools into 
Or Out of Operative relation to each other. 

20. An apparatus for operating upon the crown 
and the two sides of the brim of a hat body com 
prising means for Supporting and rotating a 
hat body, a frame having three operating tools, 
one for the crown, one for the upper brim side, 
and one for the under brim side, means mov 
ably Supporting said first and second tools sub 
stantially as a unit and from said frame and 
With the two tools making an angle with each 
Other Commensurate With the angle between the 
briin and crown side of said hat body, mecha 
nism for controlling movement of said tool unit 
to effect traverse of the crown by the crown tool 
thereof and to effect operation by the brim tool 
thereof upon the upper brin side when the tool 
unit is positioned in the angle between the crown 
side and brin and for retracting said tool unit, 
and means operating in timed relation thereto 
for moving said third tool into operative relation 
to the under brim side and for retracting it. 

21. An apparatus as claimed in claim 20 in 
Which there is means for heating at least one 
of Said tools, means for changing the heating ef 
fect of said heating means upon said one tool, 
and control means operating upon said changing 
means and Operating according to the position of 
said tool relative to the hat body. 

22. An apparatus as claimed in claim 20 hav 
ing heating means for at least one of said tools, 
said heating means having means supporting it 
adjacent that point in the path of movement of 
said tool Which the latter reaches when in re 
tracted position, whereby said tool is Subjected 
to heating by said heating means while the tool 
is in retracted position. 

23. An apparatus as clained in claim 20 hav 
ing heating means for at least one of said tools 
and means Inouriting said heating means for 
movement with its tool, means for altering the 
heating action of Said heating means and means 
controlled in accordance with the position of 
said tool relative to the hat body for operating 
Said altering means. 

24. An apparatus for operating upon the crown 
and the two sides of the brin of a hat body 
comprising means for supporting and rotating 
a hat body, a frame having three operating tools, 
one for the crown, one for the upper brim side, 
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and one for the under brim side, means movably 
supporting said first and Second tools Substan 
tially as a unit and from said frame and with 
the two tools making an angle with each other 
commensurate with the angle between the brim 
and croWn side of said hat body, mechanism for 
controlling movement of said tool unit to effect 
traverse of the CrOWn by the crown tool there 
of and to effect operation by the brim tool there 
of upon the upper brim side when the tool unit 
is positioned in the angle between the crown side 
and brim, and means mounting said third tool 
to operate upon the under brim side in Substan 
tial juxtaposition to said second tool. 

25. An apparatus for operating upon the croWn 
and the two sides of the brim of a hat body con 
prising means for supporting and rotating a hat 
body, a frame having three operating tools, one 
for the crown, one for the upper brin side, and 
one for the under brim side, means movably Sup 
porting said first and second tools substantially 
as a unit and from said frame and With the tWO 
tools making an angle With each other COmmel 
Surate with the angle between the brim and 
crown side of said hat body, mechanism for con 
trolling movement of said tool unit to effect trav 
erse of the crown by the crown tool thereof and 
to effect operation by the brim tool thereof upon 
the upper brim side when the tool unit is posi 
tioned in the angle between the crown side and 
brim and for retracting said tool unit, means Op 
erating in timed relation thereto for moving said 
third tool into operative relation to the under 
brim side and for retracting it, and driving means 
for said tool-moving means and having means 
for halting the drive thereof upon completion of 
retraction of said tools. 

26. An apparatus for operating upon the croWn 
and the two sides of the brim of a hat body Com 
prising a frame carrying means for Supporting 
and rotating a hat body, a frame having three 
operating tools, one for the crown, one for the 
upper brim side, and one for the under brim side, 
means movably supporting said first and Second 
tools substantially as a unit and from said frame 
and with the two tools making an angle With 
each other commensurate with the angle between 
the brim and crown side of said hat body, mecha 
nism for controlling movement of said tool unit 
to effect traverse of the crown by the crown tool 
thereof and to effect operation by the brim tool 
thereof upon the upper brim side when the tool 
unit is positioned in the angle between the crown. 
side and brim and for retracting said tool unit, 
means operating in timed relation thereto for 
moving said third tool into operative relation to 
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the under brim side and for retracting it, means 
mounting said first frame for movement relative 
to said second frame to bring a hat body into or 
out of operative relation to said tools, and means 
controling actuation of said tool-moving means 
in accordance with the position of said first frame 
relative to the Second. 

27. An apparatus for operating upon the 
crown and the two sides of the brim of a hat body 
comprising a frame carrying means for support 
ing and rotating a hat body, a frame having three 
operating tools, one for the crown, one for the 
upper brim side, and one for the under brim 
side, means movably supporting said first and 
second tools substantially as a unit and from 
said frame and with the two tools making an 
angle with each other commensurate with the 
angle between the brim and crown side of said 
hat body, mechanism for controlling movement 
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of said tool unit to effect traverse of the crown 
by the croWn tool thereof and to effect operation 
by the brim tool thereof upon the upper brim 
side When the tool unit is positioned in the angle 
between the crown side and brim and for retract 
ing said tool unit, means operating in timed rela 
tion thereto for moving said third tool into 
operative relation to the under brim side and for 
retracting it, means mounting said first frame 
for movement relative to said second frame to 
bring a hat body into or out of operative relation 
to said tools, and means controlling movement of 
said first frame relative to said second frame in 
accordance With the positions of said tools. 

28. An apparatus for operating upon the crown 
and the two sides of the brim of a hat body com 
prising a frame carrying means for Supporting 
and rotating a hat body, a frame having three 
Operating tools, one for the crown, one for the 
upper brim Side, and one for the under brim side, 
means movably Supporting said first and second 
tools Substantially as a unit and from said frame 
and with the two tools making an angle With 
each other commensurate With the angle be 
tween the brin and crown side of said hat body, 
mechanism for controlling movement of said tool 
unit to effect traverse of the crown by the crown 
tool thereof and to effect operation by the brin 
tool thereof upon the upper brim side when the 
tool unit is positioned in the angle between the 
crown side and brin and for retracting said tool 
unit, means operating in timed relation thereto 
for moving said third tool into operative relation 
to the under brim side and for retracting it, 
means mounting said first frame for movement 
relative to Said Second frame to bring a hat body 
into or out of operative relation to said tools, con 
trol means for said tool-moving means operating 
to effect movement thereof throughout a com 
plete cycle ending in retracted positions of said 
tools, and means for controlling said control 
means in accordance with the position of said 
first frame relative to said Second frame. 

29. An apparatus for operating upon a hat 
body comprising a frame carrying means for Sup 
porting and rotating a hat body about an axis 
substantially at right angles to the general plane 
of the brim, a frame Supporting a tool for op 
eration upon a hat body, means mounting said 
frames for relative movement therebetween into 
Successive relative positions in One of which said 
hat Supporting and rotating means With a hat 
body supported thereby and said tool are op 
eratively related and in the other of which they 
are Out of operative relation, means Constructed 
and operating, when made effective, to effect rela 
tive movement between said two frames, through 
out a single cycle, into successive relative posi 
tions in one of which said hat-Supporting and ro 
tating means With a hat Supported thereby and 
said tool are operatively related and in the other 
of which they are out of operative relation, means 
constructed and operating, when made effective, 
to effect, in a single cycle, Operativeness of Said 
tool upon the hat body and inoperativeness of 
said tool, locking means effective to lock one of 
said cyclic means against operation upon the com 
pletion of a single cycle, and means responsive 
to the action of said locking means for making 
the other of said cyclic means effective. 

30. An apparatus for operating upon hat bodies 
comprising a group of mechanisms each com 
prising a hat operating tool and means including 
a clutch for controlling the operation of the tool 
with means for disengaging the clutch following 

  



a certain Operation of the tool, a group of devices 
each for supporting and rotating a hat body, 
means Supporting Said tWO groups for relative 
movement therebetween to effect relative pro 
gression between the hat-Supporting devices of 
One group and the operating mechanisms of the 
Other group into and out of operative relation to 
each other, means operating, when made effective, 
to cause relative movement between said two 
groups by an amount Sufficient to progress said 
hat-Supporting devices of said one group out of 
operative relation to respective mechanisms of 
the other group and into operative relation to 
respectively succeeding mechanisms of said 
group, electro-responsive means adapted upon ac 
tuation to make said movement-effecting means 
effective, and a plurality of means, one for each 
of Said clutches, for conjointly controlling said 
electro-responsive means. 

31. An apparatus for operating upon a hat 
body comprising means for supporting and rotat 
ing a hat body, tool means having two operative 
portions making an angle to each other substan 
tially like the angle between the side and brim 
of the hat body, means movably supporting said 
tool means to traverse it to cause one of its por 
tions to traverse a path including the tip and 
side of the crown and to bring the other tool por 
tion into engagement with the upper side of the 
brim, said tool-supporting means comprising a 
Supporting arm, means mounting said arm to 
Swing about a pivot and means pivotally Support 
ing said tool means on said arm to pivot relative 
thereto, and actuating means comprising means 
controlling the swing of Said arm about its pivot 
and means controlling the pivoting of said tool 
means relative to said arm. 

32. An apparatus as claimed in claim 31 in 
which said last-mentioned means includes oper 
atting connections coaxial with said first-men 
tioned pivot. 

33. An apparatus for operating upon a hat 
body comprising means for supporting and rotat 
ing a hat body, two operating tool means, means 
movably Supporting one of said tool means for 
movement relative to the hat body in a path to 
treat at least a portion of the hat body on the 
crown side of the plane through the brin, means 
mounting the other of said tool means to treat 
the under side of the brim, cam means for con 
trolling the movement of said movable tool means 
and for controlling the operation of both of Said 
tool means, driving means including a clutch for 
driving said can means, means for disengaging 
said clutch upon completion of a certain treat 
ment by said tool means of said hat body, means 
movably supporting said hat-Supporting and ro 
tating means for movement of the latter into or 
out of operative relation to said tool means, 
means for effecting engagement of said clutch, 
and means for controlling said clutch-engaging 
means according to the position of said hat-Sup 
porting means relative to said tool means. 

34. An apparatus for operating upon a hat 
body having a brim comprising means for Sup 
porting and rotating a hat body, two brin tools, 
Cne for the upper side of the brim and the other 
for the under side of the brim, means mounting 
one of said brim tools for movement into or Out 
of engagement with a side of the brin in a direc 
tion substantially at right angles to the plane 
of the brim, means mounting the other of Said 
brim tools for movement into or out of engage 
ment with the other side of the brim along a 
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brim, mechanism for actuating said two mount 
ing means, mechanism for effecting movement of 
Said hat-Supporting means into or out of opera 
tive relation to said tools, and means for con 
trolling the actuation of said two mechanjsms in 
timed relation. 

35. An apparatus for operating upon a hat 
body having a brim comprising means for Sup 
porting and rotating a hat body, two brim tools, 
One for the upper side of the brim ald the other 
for the under side of the brim, means mounting 
One Of Said brim tools for movement into or out 
of engagement with a side of the brim in a di 
rection substantially at right angles to the plane 
of the brim, means mounting the other of said 
brim tools for movement into or out of engage 
ment with the other side of the brim along a 
path substantially parallel to the plane of the 
brim, whereby the paths of movement of said two 
tools into or Out of operative relation to said brim 
are Substantially at right angles to each other, 
actuating means for said first-mentioned mount 
ing means to effect movement of the tool 
mounted thereby, actuating means for said sec 
ond-mentioned mounting means to effect move 
ment of the tool mounted thereby, and mecha 
mism causing said two actuating means to oper 
ate in timed relation to each other. 

36. An apparatus for operating upon a hat 
body comprising means for supporting a hat 
body, a tool for treating the hat body, means 
movably supporting said tool comprising a main 
support having means mounting it to pivot about 
an axis and an auxiliary Support carrying said 

; tool and having means mounting it for shifting 
relative to said main support, whereby the angul 
lar relationship of said tool to the hat body may 
be changed during movement of the tool in re 
sponse to movement of the main support about 
its pivot, means carried by said main Support 
adapted to shift said auxiliary support relative 
to the main support and including a toothed 
member extending adjacent said axis, means for 
actuating said main support to swing about said 
axis, and actuating means coaxial with said axis 
and having toothed means for Operating said 
toothed member. 

37. An apparatus as claimed in claim 36 in 
which said last-mentioned actuating means is 
non-rotatably slidable in the direction of Said 
axis and its toothed member is in the form of a 
cylindrical rack, whereby said main support may 
move about its axis without having said toothed 
means actuate said toothed member, and means 
for controlling the sliding axial movement of said 
actuating means. 

38. An apparatus for operating upon a hat 
body comprising a frame carrying means for 
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Supporting and rotating a hat body about an 
axis Substantially at right angles to the general 
plane of the brim, a frame supporting a tool for 
operation upon a hat body, means mounting said 
frames for relative movement therebetween into 
successive relative positions in one of which said 
hat-supporting and rotating means with a hat 
body Supported thereby and said tools are oper 
atively related and in the other of which they are 
out of operative relation, means including driv 
ing means for effecting relative movement be 
tween said two frames with means making said 
driving means ineffective upon a certain relative 
movement having taken place, braking means for 
halting relative movement between said two 
frames, and means making said braking means 

path substantially parallel to the plane of the 75 effective to prevent overstepping in relative move 
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ment upon said driving means being made in 
effective. 

39. An apparatus as claimed in claim 38 pro 
vided with means for making said driving means 
effective to commence a succeeding step of rela 
tive movement between said two frames, and 
means coacting thereWith to effect release of said 
ea.S. 
40. An apparatus for operating upon hat bodies 

comprising a group of mechanisms each com 
prising a hat operating tool and driving means 
coacting with the latter with control means 
making said driving means ineffective following 
a certain operation of the tool, whereby each of 
said mechanisms determines the operating cycle 
of its tool, a group of devices each for supporting 
and rotating a hat body, means Supporting said 
two groups for relative movement therebetween 
to effect relative progression between the hat 
Supporting devices of one group and the operat 
ing mechanisms of the other group into and out 
of operative relation to each other, means Oper 
ating, when made effective, to cause relative 
movement between Said two groups by an amount 
Sufficient to progreSS Said hat-Supporting devices 
of said one group out of operative relation to 
respective mechanisms of the other group and 
into operative relation to Successively succeeding 
mechanisms of said group, control means for said 
movement-effecting means, and means inter 
locking the control means of each of said mech 
anisms and Said last-mentioned control means. 

41. An apparatus as claimed in claim 40 in 
which each of Said group of mechanisms has 
also control means for making said driving means 
effective, Said interlocking means comprising also 
means actuating Said last-mentioned control 
means in response to the completion by Said 
movement-effecting means of the aforesaid 
amount of relative movement. 

42. An apparatus as claimed in claim 40 in 
Which Said interlocking reans comprises a 
pluarlity of switch means, one for each of said 
mechanisms, with means conditioning the Switch 
means according as said driving means is effec 
tive or ineffective, an electro-responsive means 
controlled by said plurality of Switches for con 
trolling said control means for said movement 
effecting means. 

43. An apparatus as claimed in claim 40 in 
which said interlocking means comprises a 
plurality of elements, one for each of said mech 
anisms and actuated by their respective mecha 
nisms at Substantially the same points in the 
respective normal operating cycles of said mech 
anisms, whereby Said elements are in actuated 
condition at the same time so long as said plural 
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ity of mechanisms operate with their cycles in 
Substantial Synchronism, and means operative 
upon the control means for said movement-ef 
fecting means and responding in accordance With 
whether or not said elements are in actuated con 
dition at the Same time and hence whether or not 
said plurality of mechanisms are operating in 
Substantial synchronism. 

44. An apparatus for operating upon hat bodies 
comprising a group of mechanisms each compris 
ing a hat operating tool and driving means co 
acting With the latter With Control means making 
Said driving means ineffective following a certain 
operation of the tool, whereby each of said mech 
anisms determines the operating cycle of its tool, 
a group of devices each for supporting and ro 
tating a hat body, means supporting Said two 
groups for relative movement therebetween to 
effect relative progression between the hat-Sup 
porting devices of one group and the operating 
mechanisms of the other group into and out of 
operative relation to each other, means for effect 
ing relative movement between said two groups, 
each of said Ymechanisms having a driven means 
operating Substantially synchronously with the 
driving means of its mechanism, whereby the 
driven means of all of Said mechanisms operate 
Substantially synchronously as long as the said 
operating cycles of said mechanisms are Substan 
tially in step With one another, control means 
for said movement-effecting means, and means 
for controlling the latter including means con 
trolled by said plurality of driven means and 
acting in accordance with whether or not the 
latter are in Substantial Synchronism. 

45. An apparatus as claimed in claim 44 in 
Which the control means for said movement 
effecting means comprises electro-responsive 
means, Said driven means of each of said mech 
anisms comprising switch means, said controlled 
means comprising circuit connections between 
said plurality of switch means and said electro 
responsive means. 

46. An apparatus for operating upon a hat . 
body comprising means for Supporting a hat 
body, a tool, means mounting said supporting 
means and Said tool to effect relative traversing 
movement therebetween during the time that 
Said tool performs an operation upon the hat 
and to effect movement of retraction of said tool 
relative to the hat, heating means, and means 
Supporting Said heating means adjacent that 
point in the path of movement of retraction of 
Said tool which the latter reaches. When in re 
tracted position, whereby the tool becomes heated 
When in retracted position. 

BURLING D. WELLS. 
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