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UNITED STATES PATENT OFFICE 
2,309,141 

A BRM POUNCING MACHINE 

Paul Schultze, Danbury, Conn., assignor to Doran 
Brothers, incorporated, Danbury, Conn., a cor 
poration of Connecticut 

- Application March 22, 1940, Serial No. 325,295 

(CI. 223-20) 39 Claims. 

This invention relates to machines for finish 
ing, as by pouncing, or sandpapering, the brims 
of hat bodies. 
One of the objects of this invention is to pro 

vide a hat brim pouncing machine that will be 
of high efficiency and of high precision in action, 
compact and durable in construction, and of ease 
and facility of control and operation. Another 
object is to provide a hat brim pouncing ma 
chine in which the advantages of higher Surface 
speeds for the operating or pouncing tools than 
has heretofore been possible may be achieved in 
a safe, dependable and practical Way. Another 
object is to provide mountings, drives and con 
trols for the brim operating tool or tools capable 
of dependable and long-sustained operation at 
high speeds. Another object is to provide a brim 
pouncing machine with operating tool or tools 
and a hat body support and feed that Will be 
capable of producing better and more efficient 
results than has heretofore been possible and 
capable of control and operation on the part of 
an operator, as, for example, in the insertion or 
replacement of a hat body, that Will be simpler 
and more efficient than in prior practices and 
that require less skill or manual attention or Su 
pervision over prior expedients. Another object 
is to carry out this last-mentioned object with 
mechanism that will be simple and compact and 
constructed and operated so as to afford the op 
erator complete safety and also to insure the de 
sired operation upon the hat body Without chance 
of damaging the latter. 
Another object is to provide a brin pouncing 

machine in which the upper side of the brin 
may be with complete safety to the hat body 
itself pounced or finished throughout its entire 
radial dimension, that is, up to the junction be 
tween the brim and the crown, Without danger 
of injury to the crown portion of the hat body. 
Another object is to provide a brin operating 
machine in which certain advantages in which 
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giving the brim tool a motion in a closed path 
may be successfully achieved and may also be 
made dependably and successfully effective 
throughout the radial extent of the brim With 
out endangering or harming the Crown Cf the 
hat in the region where it joins the brim. An 
other object is to provide in a brim pouncing ma 
chine a mechanism, such as a mount and drive, 
to make possible the functioning of brim pound 
ing pads, moving in a closed path, at Such high 
surface speeds relative to the brim being oper 
ated upon, as will be feasible for Sustained Op 
eration and as will produce commercially accept 55 

able and superior results. Another object is to 
provide such a high Speed apparatus with a safe 
and dependable hat support and brin feed, with 
dependable means for feeding or renewing the 
tool material, such as abrasive strip or sandpa 
per, and capable of reliable action and control 
under the Conditions of high speed, and to in 
sure Safety of construction and operation. 
Another object is in general to provide an im 

proved brin pouncing machine, to facilitate man 
ufacture and assembly, and to achieve greater 
reliability of construction and performance and 
thus to achieve improved results at less attend 
ant cost, such as maintenance, and the like. An 
other object is to provide in a machine of the 
above-mentioned character simple and depend 
able means for controlling, regulating or adjust 
ing the action of various parts. Another ob 
ject is to provide dependable and easily con 
trollable means for replacing or feeding the op 
erative material of the tool or tools, such as abra 
sive strip or Sandpaper. 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 illustra 
tively described herein, and the scope of the ap 
plication of which will be indicated in the fol 
loWing clains, 
In the accompanying drawings in which is 

shown by Way of illustration one of the various 
possible embodiments of my invention, 

Figure 1 is a Side elevation of the complete 
apparatus With part of the enclosing casing re 
moved, certain parts being broken away and 
others shown in Section in order to show cer 
tain features of the construction more clearly; 

Figure 2 is a central vertical longitudinal sec 
tional view of the complete machine; 

Figure 3 is a view on an enlarged scale, as seen 
Substantially along the line 3-3 of Figure 1, 
showing portions of the feed mechanism for the 
abrasive strip material; 

Figure 4 is a horizontal sectional view, as seen 
along the line - of Figure l; 

Figure 5 is a horizontal Sectional view along 
the line 5-5 of Figure 3, showing more clearly 
certain of the mechanism for assembling the 
housing or casing, and 

Figure 6 is a transverse or vertical sectional 
view on an enlarged scale, as seen along the line 
6-6 of Figure 4 showing certain features of the 
pad construction, - 



2 
Similar reference characters refer to similar 

parts throughout the several views in the draw 
ingS. w 

Referring first to Figures 1 and 2, I provide a 
suitable base or standard fo, preferably of round 
cross-section, and provided, as at , with Suit 
able flange means, or the like, whereby it and 
the high speed apparatus carried by it may be 
securely anchored to the floor, and carrying at its 
upper end suitable frame means which are pref 
erably built up as, for example, by two upstand 
ing curved plates 2, 3 (Figures 1, 2 and 4) of 
suitably heavy material of good strength like 
steel, their radius of curvature, preferably that 
of a circle less than the radius of the base 0, 
giving them great rigidity against distortion or 
bending. Plates 2-3 are secured as by ScreWS 
or bolts i4 at their lower ends to correspondingly 
curved flanges 6, 17 that project upwardly from 
the upper face of the base 0, whereby frame 
plates 2-3 are rigidly Supported in upstand 
ing parallel relation and preferably arranged 
concentrically with respect to their curvatures 
and the center of the round base 8. In thus 
positioning them, they are preferably located SO 
that the space between their right-hand vertical 
edges, as viewed in Figures 1 and 2, is greater 
than the space between their left-hand vertical 
edgeS. 

E. their upper ends the frame plates 2-3 
support and have rigidly Secured to them, as by 
screws or bolts 3, a frame part 20, preferably 
in the form of a casting, the latter being Suit 
ably shaped or flanged (see Figure 3) to interfit 
with the upper ends of the frame plates 2-3 
and to form with the latter a strong and rigid 
upward continuation of the built-up frame Stulc 
ture. 
Frame part 20 supports the Outer race (See 

Figure 2) of a combined thrust and radial anti 
friction bearing 2 whose inner race Supports, as 
by a bushing, as shown, the lower end of a main 
operating shaft 22 provided with eccentrics as 
later described. At its upper end shaft 22 S 
rotatably supported by a companion combined 
thrust and radial antifriction bearing 23 whose 
inner race is secured to the shaft and Whose 
outer race is secured in or carried by a frame 
part 24 which is preferably in the form of a cast 
ing and has two horizontally spaced downwardly 
extending parts 25, 26 (Figures 1, 2, 3 and 4), 
preferably curved and cross-ribbed, as appears 
better in Figure 4, to provide strength and rigid 
ity. Side parts 25, 26 are of Sufficient downward 
extent to meet correspondingly Spaced upward 
extensions 27, 28 (Figures 1, 2, 3 and 4) of the 
frame part 20, these meeting pairs of parts being 
rigidly secured together as by ScreWS or bolts 30. 
The operating shaft 22, driven preferably at 

high speed, as is later described in detail, actu 
ates two tools or tool structures, generally indi 
cated by the reference characters 3 and 32, be 
ing preferably, as is later described in detail, in 
the form of suitable abrasive material Suitably 
backed up preferably as by a suitable resilient 
material, like rubber, for Operation upon the 
respective sides of the brim B (Figures 1 and 2) 
of a hat body generally indicated by the refer 
ence character 33 and supported and fed in a 
preferred manner later described. Preferably, 
the tools 31, 32 are actuated, preferably in 9p. 
posite directions relative to one another, so that 
their operating faces move in a closed path With 
in their respective planes; in Order, however, to 
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the linear velocity should be of a high order of 
magnitude and in brim pouncing machines here 
tofore proposed it has been impossible to achieve 
the magnitude of Velocity desirable for accom 
plishing high quality and high efficiency of action 
and result. In accordance with certain features 
of my invention, however, I am enabled to 
achieve Velocities of motion of a magnitude and 
in a manner to make commercial achievement 
of high quality of brin pouncing feasible. 
A form of mechanism for giving the tools 3, 

32 Sustained high velocity of motion in closed 
paths is ShoWin in the drawings and may con 
prise the two above-mentioned eccentric por 
tions 22a and 22b of the operating shaft 22 co 
acting, respectively, with lower and upper tool 
carriers, generally indicated at 34 and 35, and 
related coacting parts later described in detail. 
Tool carriers 34-35 are preferably made of a 

Suitable alloy having lightness and strength, Such 
as a magnesium alloy, and With the parts they 
respectively carry, including the tools, they are 
preferably of generally similar construction. 
Thus, carrier 35 may comprise a sleeve-like 

part 36 (Figure 2) within which is a bushing-like 
member 37 suitably stepped at its two ends to re 
ceive the outer races respectively of two com 
bined thrust and radial antifriction bearings 38, 
39 Whose inner races are carried by or mounted 
upon the eccentric portion 22 of the main shaft 
22, that eccentric portion being conveniently, 
and, as ShoWn, formed out of two axially Spaced 
parts of the shaft. 
In the illustrative embodiment, eccentricity 

of the portion 22 is 6', as is also the case with 
the other eccentric portion 22, these two por 
tions being Spaced from each other 180. 

Extending to the right (Figure 2) from the 
Sleeve part 35, the carrier 35 has an extension 4 
Which Supports the tool. 3; and extending to the 
left and diametrically opposed to the extension 
4 is a sleeve-like eXtension 42 in which is fitted 
and Secured, as by a pin 3, a cylindrical member 
44. Which is preferably constructed to be strong 
and Wear-resisting but relatively light, prefer 
ably taking the form of a relatively thin-walled 
Steel tube. It is of sufficient extent in a direction 
toWard the left (Figure 2) to be slidably received 
Within a bearing member 45. Bearing member 
45 is preferably lined, as indicated in Figure 2, 
With suitable bearing material, such as a self 
lubricating material, as indicated at 46, and it 
may also be constructed to accommodate suitable 
means, for retaining a lubricant, such as felt 
Washers 4. With the operating shaft 22 driven 
at a Suitably high speed, illustratively 3600 
R. P. M., the member 44 oscillates or slides back 
and forth relative to the bearing member 45 at 
high Surface Speed and at a high rate, partaking, 
in the illustration, of 7200 strokes per minute, 
But because of the circular motion of translation 
which the eccentric 22 gives to the sleeve part 
36 of the carrier 35, bearing member 45 is ar 
ranged to Oscillate about a pivot preferably pro 
Wided by a stud shaft 48 which extends through 
a lateral extension 45 (see Figure 4) of the bear 
ing block or member 45 and which is rigidly sup 
ported in a manner later described. - 

Carrier 34 (Figures 1 and 2) is, as above noted, 
constructed substantially similarly as carrier 35; 
it has a central sleeve portion 50 from which ex 
tends toward the right an extension 5 which 
carries the tool 32, and a sleeve-like extension 52 
(Figure 2) toward the left in which is secured 

achieve the advantage of such a path of motion, 75 as by pin 53, a steel tube member 54, like member 
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44, slidably guided in a bearing member 55, like 
the member 45, and mounted as by the sleeve-like 
bearing extension 55 to Oscillate about the up 
right shaft 48. Shaft 48, as better appears in 
Figure 4, may be made tubular, as of steel tubing. 
In the preferred arrangement the upper tool 

carrier 35 is, by the earlier above described as 
sembly to the operating shaft 22, held against 
movement in a direction lengthwise of the oper 
atting shaft 22, the rigid Support for the latter, 
provided by the above-described vertically spaced 
bearings 2 and 23, in the lower bearing frame 20 
and the upper bearing frame 24, permitting it de 
pendably to take up and dissipate to the frame 
structure moments of force or thrust, such as 
could be transmitted to the shaft by the reaction 
of or pressure exerted by the tool 3, it being 
noted that the tool carrier 35 is in turn and to 
better transmit such thrusts, carried by the shaft 
22 by the bearings 38, 39, which are of substan 
tial spacing lengthwise of the shaft. Thus, rigid 
ity and precision and integrity of structure are 
dependably maintained. The tool carrier 34 with 
its tool 32 is, however, preferably arranged for 
Controllable movement axially of the shaft 22 
but in a manner to insure the dependable trans 
mission to the shaft 22 and to the Supporting 
frame structure monents of thrust or force due 
to the reaction of or pressure exerted by the 
tool. 32. 
A preferred arrangement for so mounting the 

tool carrier 33 comprises the above-mentioned 
sleeve part 50 which is preferably considerably 
elongated axially to provide an axially long bear 
ing relative to an internal sleeve 56 also of Sub 
stantial axial length and which is carried by the 
axially spaced eccentric portions 228 of the shaft 
22 by means of correspondingly axially spaced 
Combined radial and thrust antifriction bearing 
5 and 58, the inner races of which are fixed to 
the crank portions 22 and the outer races of 
which are fitted and fixed internally of the 
sleeve 56. 

Sleeve 56 is preferably made of material like 
Steel and preferably its external cylindrical face 
is machined to provide two axially spaced bear 
ing surfaces adjacent the respective ends of the 
sleeve 56; internally of the sleeve part 5 of the 
carrier 34 I preferably provide axially long bush 
ings 6), 69 of a suitable bearing material, such as 
a self-lubricating or so-called oilless bushing ma 
terial for coaction, respectively, With the just 
mentioned external bearing surfaces at the ends 
of the internal sleeve 56. 
Accordingly, during drive of the shaft 22, the 

inner races of the upper spaced bearings 38, 39, 
related to the upper tool carrier 35, rotate with 
the eccentric portion 22b of the shaft 22 but rela 
tive to the non-rotating parts 35, 3 of the upper 
tool carrier 35 which partakes of notion of trans 
lation that is in a closed circular path as far as 
the parts 38-3 are concerned, while the inner 
races of the lower spaced bearings 57, 58 of the 
lower tool carrier 34, rotate in a similar Way with 
the eccentric portions 22a of the shaft relative to 
the non-rotating internal sleeve 56 which is given 
a motion of translation in a closed path that is 
circular; a similar motion is by the sleeve 56 con 
veyed to the sleeve part 5 of the tool carrier 34 
but during such actions tool carrier 34 may be 
moved in an axial direction relative to the axially 
immovable internal sleeve 58, thus to vary the 
distance between the faces of the two tools 3A, 32, 
the large coacting bearing surfaces between the 
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internal sleeve 56 and the bushings 60, 60 and 75 

3 
their axially Spaced relationship insuring not 
only long wear but also freedom from play and 
dependable transmission to the Shaft and 
through the latter to the frame structure of 
thrusts caused by or at the tool 3. 
The two tool carriers, being thus moved in 

opposite phase relations, are, with respect to 
each other, preferably dynamically balanced in 
any Suitable Way. Preferably, to make up for 
the axially elongated slidable bearing arrange 
ment provided between the internal sleeve 56 and 
the sleeve part 50 and the resultant weight of 
these parts, as compared to the shorter axial 
lengths related to the upper eccentric 22, mem 
ber 3 is shaped or machined to be of Substan 
tially the same weight with its tool carrier 35, as 
is the internal sleeve 56 with its tool carrier 34, 
related to the lower eccentric 223, thus to sub 
stantially equalize the maSSes or weights of the 
aggregate entities respectively Set into and main 
tained in motion by the two eccentric portions 
22a and 22b and thus at the high speeds of 
operation to counteract tendencies to set up 
couples or forces creative of harmful stresses or 
vibration. With the two eccentric portions 22a. 
and 22b operating 180° out-of-phase from each 
other, the masses respectively moved by then 
move Substantially in opposite directions and the 
moments of force they respectively set up, being 
very Substantial at the high velocities of motion, 
substantially counteract and neutralize each 
other, with negligible or minimum effect so far 
as the apparatus as a Whole is concerned, 
For a preferred embodiment for effecting safely 

high speed of drive, at say 3600 R. P. M., I prefer 
to employ an electric notor 62 (Figures 1 and 2) 
mounted with its shaft 63 extending vertically 
and preferably in Substantial aiinement With the 
operating shaft 22; preferably, motor 62 is ac 
commodated between the curved upright frame 
plates 2-3, being entered in between then 
through the Wider opening or Space at the right 
hand edges thereof and being substantially Snug 
ly accommodated therein aid secured thereto 
as by a composite bracket 84 which preferably 
comprises a plate-like member 65 bridged across 
and internally interfitted with the frame plates 
2-3 and secured thereto as by bolts $5, thus 

also strengthening the frame structure 2-3. 
Plate-like member 65 is provided with vertically 
extending ways 6 with which is slidably inter 
fitted a suitably conformed pcrtion of a com 
panion plate-like part 63 which is secured to the 
motor frame 62 as by screws . , the two parts G3 
and 63 being clamped together, as by a clamping 
screw , this arrangement permitting adjust 
ment of the notor 62 in a vertical direction. 
At its upper end motor shaft 53 carries a 

pulley 72 which, through a suitable belt, prefer 
ably a V-shaped rubber belt 3, drives a pulley 
74 secured together with a companion pulley 75 
and supported for rotation on a downwardly pro 
jecting stud Shaft 6 carried by a leftward ex 
tension (Figures 1 and 2) of the lower bearing 
frame 25. Pulley 75, through a suitable belt 77, 
also preferably a W-shaped rubber belt, drives a 
pulley 8 secured to the lower otherwise free end 
of the operating shaft 22. 
Stud shaft 76 that supports the double pulley. 
4-5 is preferably adjustably mounted so that 
the tension of the belts 3, may be fixed or 
adjusted. Conveniently, for this purpose, stud 
shaft 6 has an upper portion 6a that is slid 
ably received in a slot 8 in the extension of 
frame 29, slot 86 extending in the direction of 

  



4. 
the line joining the axes of shaft 76 and shaft 
22, and upon fixing the position of stud shaft 16 
it may be clamped in place as by a clamping nut 
8 between which and a collar 82 on the Stud 
shaft the slotted frame portion becomes clamped. 
By thus transmitting the drive from motor 

shaft 63 to the operating shaft 22, I am enabled 
to achieve a number of advantages. With a 
motor of fixed speed characteristic, I am enabled 
by appropriately varying the pulley diameters 
to achieve a different rate of drive of Operating 
shaft, 22. Also, I am enabled substantially to 
isolate the motor and the operating shaft and its 
related mechanisms from each other, thus avoid 
ing the imposition upon the operating shaft and 
its connected parts of strains or stresses or vibra 
tions inherent in the motor or its Operation and 
vice versa. Also, I am enabled thereby to isolate 
from the high speed brim operating mechanism 
the drive of other parts of the apparatus, such as : 
the feed of the hat brim between the two operat 
ing tools 3, 32, as is later described. 
With the operating shaft driven as above de 

scribed, thus giving the adjacent faces of the op 
erating tools 3, 32 motions of translation at high . 
velocity but in closed paths within their own re 
spective planes, the drive need not be inter 
rupted to insert or replace a hat brim between 
the two operating tools or, as is later pointed Out, 
to effect a feed of the abrasive Strip which is : 
the preferred form given the operating parts of 
the two tools. The latter operate upon the brim 
B while pressed toward the respective sides or 
faces of the brim with a suitable pressure, and 
where, as in the preferred form, the lower tool 
carrier 34 with its tool 32 is movable axially, I 
prefer to apply to the tool carrier 34 suitable 
means for urging it and hence the tool 32 up 
wardly; such means may comprise a spring 83 
interposed between the extension 5 of the tool 
carrier 34 (Figure 2) and a suitable part of the 
lower bearing frame 29, the Spring 83 by its 
tendency to expand urging the carrier 34 to slide 
upwardly with its sleeve part 59 relative to the 
axially immovable internal sleeve 69. Preferably, 
the action of spring 83 is adjustable and this may 
be arranged by fitting its lower end over the up 
per end of a threaded stud 84 threaded into the 
frame part 29 and provided with a knurled flange 
85 by which its axial position, and hence the 
compression of the spring 83 adjusted, a lock nut 
86 being provided to fix or set the adjustment. 
To effect separation of the tools 3i, 32, I pro 

vide means, preferably manually actuated, to ef 
fect movement of the movable tool carrier, ill- . 
lustratively tool carrier 34, acting in opposition 
to spring 83. This means preferably comprises 
a handle 87 (Figures 1, 3 and 4) projecting nor 
mally in a general upward direction to One Side 
of the tools 31, 32 where it is thus located for 
convenient manipulation by the operator, han 
dle 87 being secured at its lower cnd to a shaft 
88 projecting from and rotatably carried in a 
suitably shaped portion 98 of the lower bearing 
frame 20 and secured, as onto the shaft 88, to 
swing or move with the lever 87, is a toothed or 
rack member 9 which meshes with the toothed 
or rack portion 92 of a lever 93 rotatably mount 
ed on a stud shaft 94 projecting from the frame 
part 2. At its outer end lever 93 has pivotally 
connected to it a link 95 whose upper end Siidably 
carries a ball member 96 that rests in a socket 
part 97 at the outer end of a U-shaped yoke, 
generally indicated by the referCnce character 
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mits adjustment of the effective length of link 
95. 
The two sides or arms 98a and 98b of the yoke 

98 (see Figures 4 and 2) extend toward the 
opposite side of the upper frame part 24, passing 
directly over the tool carrier extensions 52 and 
5, respectively (Figure 2), and at their ends are 
pivoted by a suitable stud or pin 62 (Figure 3) 
to the opposed sides of the part 26 of the upper 
bearing frame 24. The tool carrier extensions 
52 and 5?, where they underlie the yoke arms 98. 
and 98b, respectively, are suitably recessed to re 
ceive wear plates 3 and 04, respectively, and 
the two yoke arms 98a and 98b where they over 
lie these carrier extensions 52 and 5, respec 
tively, have pivotally attached to them shoes 05 
and 06, respectively, whose under faces are pref 
erably provided with suitable Self-lubricating al 
loy, such as is employed for so-called oilleSS 
bushings. Spring 08 biases yoke 98 upwardly 
(Figure 3). 
Accordingly, if handle or lever 87 is swung in 

clockwise direction, as viewed in Figure 1, the 
rack 9 rotates lever or link 93 in counter-clock 
Wise direction, through its engagenhent with the 
rack 92 thereon, thereby pulling link 95 (Figures 
1 and 3) in downward direction, and Swinging 
yoke 98 in clockwise direction (as viewed in Fig 
lure 3) about its pivot support 02 and against 
the action of spring 08 (Figures 1 and 2), this 
movement of the yoke bringing its contact shoes 
65 and 06 (Figures 2 and 3) into engagement 

with the wear plates fo3 and 04, respectively, of 
the moving tool carrier 34, and thereafter slid 
ing the latter downwardly relative to the inter 
nal sleeve 46 along the axis of the operating 
shaft 22. 
The range of resultant motion in downward 

direction that is given to the tool 32 is sufficient 
to achieve a Separation between the adjacent tool 
faces sufficient to remove the brin) of a hat body 
and replace it by another. Preferably, the tool 
moving mechanism is constructed so as to lock 
or hold the movable tool in its position of tool 
separation and preferably, for this purpose, link 
95 and the rack lever 93 (Figure 1) are propor 
tioned and related to function as a pair of toggle 
levers, the range of counter-clockwise rotary 
movement of lever 93 being sufficient to bring the 
pivotal connection thereto of link 95 over to the 
right-hand side of the axis of rotation of rack 
lever 93, thus locking the parts in Jowermost po 
sition against the action of Spring 83. To restore 
the displaced tool 32, lever 87 is simply moved in 
reverse direction, namely, it is swung in counter 
clockwise direction and as soon as the pivotal 
connection between links 95 and 93 passes to the 
left of the axis of link 93, the retrograde or up 
Ward movement of the parts to operating posi 
tion is aided by the action of Spring 83 on car 
rier 5 and Spring 08 on yoke 98. 

During such actuation of the movable tool its 
high Speed of actuation, as above described, con 
tinues; as the tool carrier 34 slides with its sleeve 
5) (Figure 2) downwardly relative to the inter 
nal sleeve 56, or upwardly, as the case may be, 
the bearing member 55 (Figure 2) in which the 
tube extension 54 of the tool carrier continues 
to reciprocate partakes of a corresponding down 
Ward or upWard sliding novement relative to the 
stationary stud shaft 48. The latter is fixed to a 
bracket 40 secured as by screws to extend 
toward the left of the lower bearing frame 20. 
To insure greater rigidity for the stud shaft 48, 

98; a nut OO with a lock nut O (Figure 3) per- 75 aside from its anchorage in the outer end of 
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backet f, the latter has similarly anchored to 
it a member 2 substantially identical to the 
stud shaft 48, being spaced from the latter but 
extending parallel to it, with the upper ends of 
the two members 3 and 2 rigidly tied together 
by a cross-piece 3. Thus, any tendency of the 
stud shaft 3 to flex is resisted not only by its 
OWn rigidity and that of its mounting, but also 
by that of the companion member 2. With 
Such an arrangement, the major portions of the 
bearing members 45 and 55 (Figures and 2) ex 
tend between the two parallel members 33 and 

2 and, if desired, and as indicated in Figure 1, 
the members 45 and 55 may be externally shaped 
or Cut away to insure ample clearance between 
them and the member 2, as they partake of 
Oscillation about the axis of their supporting 
member 48. Illustratively, part 48 is tubular and 
part 2 solid. 

Also, it Will be noted that the rapidly moving 
parts or tool carrier extensions 4 and 5 thus 
become confined laterally between the two up 
right nenbers 48 and 2 and above and below 
by the cross-piece 3 and the heavy bracket 9, 
respectively. 
With such control of the separation of ap 

proach of the two tools, the brim B of a hat 
body 33 (Figures 1 and 2) may be quickly in 
Serted between the faces of the two tools or re 
moved therefron; to facilitate replacement of 
the hat body and a feeding action upon the lat 
ter to cause the brim to be progressed during 
the Gperation thereon of the two tools, I prefer 
to employ a mechanism and arrangement better 
shown in Figures 1 and 2. At the 10We part of 
the apparatus provide a housing-like member 

5 having a top wall 5a from which extend 
downwardiy and outwardly, in suitable curvature, 
opposed side walls 3b and 50 and an end Wall 
f 5d, for purposes later described. Extending 
upwardly from the upper Wall 5 is a Standard 
or column, preferably in the form of a tube 6, 
suitably secured at its lower end to the member 

5 as, for example, by interfitting it. With a 
suitable internally flanged aperture in the nein 
ber 5 and locking it in place as by a set SCreW 

T. Extending through the column 6 and ro 
tatably supported thereby is a shaft 8, as by 
anti-friction bearings 2 and 2, Suitably 
mounted at the respective ends of the column 6 
and acting preferably also as thrust bearings, 
thus to hold the shaft 8 against axial move 
ment, relative to the column 5. 
At its upper end shaft 3 carries a riheariS for 

engaging with the inside of the crown C of the 
hat, body, and in a preferred form it. COmprises 
a metal hub £2 secured to the shaft 8 to be 
rotatable therewith and having a member 23, 
like a tie, extending peripherally about the hub 
:22, being made preferably of a material that 
can engage the felt or other material of the hat 
body with a good grip free from substantial slip 
page and preferably also being yieldable or re 
silient; a paripheral member 23 made of rubber, 
preferably of substantial radial dimension, as 
indicated, and of an outside diameter approxi 
natirig the minor axis of oval hat Crowns to be 
operated upon, I have found to give good resultS. 
It is secured to the metal hub 22 in any Suitable 
way, as by cementing, and to avoid exposing any 
rough edges or rough parts of the construction 
I preferably surmount the rotary structure 
is 2-23 by a curved cap 24 which conveniently 
is in the form of a segment of a Sphere and 
which conveniently also is internally threaded, 
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as at 2 to serve as a nut to clamp the hub 
member 22 onto the shaft 8, though I prefer 
also to employ other means, such as a key, to 
inSure that the hub 22 partakes of the same 
rotation as does the shaft f8. 
The peripheral face of the yieldable rotary 

member 23 is preferably frusto-conical and ill 
lustratively may partake of a, 12° taper relative 
to itS axis of generation or rotation. Shaft 8 
With its supporting column 6 and the housing 
like member 5 are supported as a unit from 
the lower portion of the apparatus but in such 
a Way that the hat-engaging member 23 may 
move toward or away from the outer or front 
edge portions of the tools 31, 32 and this I pref 
erably achieve by providing a pivotal connection 
or support for the housing part fis with respect 
to the firane Structure of the apparatus. This 
pivotal Support may comprise two laterally spaced 
brackets 26 and 2 (Figures 1 and 2) having 
Curved portions to seat externally against the 
curved faces of the frame plates 2 and 3, re 
Spectively, to which they are secured as by bolts 
or screws 28 and 29, respectively, the two 
brackets presenting toward the front of the ma 
chine (the right as seen in Figures i and 2) 
spaced but allined eyes 268 and 28, respectively, 
for the reception of pins or boltS 39 and 3 to 
form pivotal connections With brackets 32 and 
A33, respectively, that are secured to and inter 
nally of the opposed side Walls 5b and 50 of 
the housing-like support 5. 
These parts are so proportioned that when they 

are swung as a unit in counter-clockwise direc 
tion about the axis of the just described pivotal 
connection and to the position shown in Figures 1 
and 2, the Substantially horizontal plane of the 
lower edge of the frusto-conical face of the hat 
engaging member 23 is just about coincidental 
with or slightly below the plane of the under 
face of the upper tool. 3 so that, With the lower 
tool 32 moved into lowermost position, as above 
indicated, a hat body appropriately related to 
the member 23, as is later described, has its 
brim carried into the space between the sep 
arated tools, while if swung in reverse direction, 
after separation of the tools, a hat body has its 
brin removed from in between the Separated 
tools. 
Coacting with the member 23 is a table-like 

support f35 carried by the column 6, pref 
erably adjustably, so that its upper face 35, 
which is substantially flat, may be given an 
angle Suited to such factors as the angle of 
taper of the crown-engaging part 23, the angle 
between the crown side and the brin, or the like. 
Table member 35, aside from the top Wall 

or top face portion 35a, is preferably construct 
ed to have depending skirt-like flanges or Walls, 
such as an end wall 35b, which may be sub 
stantially straight and Which preferably ex 
tends at right angles to the longitudinal hori 
ZOntal axis of the apparatus and a single Wall 
350 curved or shaped to comprise opposed Side 

walls and an opposite end wall; the Wall por 
tion 35c may be, in plan, substantially Semi 
circular. With such preferred construction, the 
mounting of the table 35 to the column f6 and 
the mechanism for adjusting its angle, may be 
embodied within the hollow under side of the 
member 35 and is preferably constructed to 
provide for up and down adjustment of the 
table 35 relative to the column 6 and also 
for adjustment of the angular relationship 
therebetween, 
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A suitable mounting means of this character 

may comprise a sleeve-like bracket 36 through 
which the column f 6 extends, bracket 36 being 
split and provided with a clamping screw 37 
so that the position of the sleeve bracket 36 
lengthwise of the column f6 may be set as de 
sired, as well as, where necessary, the angular 
relationship thereof about the axis of column 

6 determined. Sleeve bracket 33 is provided 
with trunnions 38 preferably one on each side 
of the bracket f36 and hence one on each side 
of the column 6, to receive the split sleeve 
portions f 4.0a of two brackets 43 which extend 
along and underneath an internal rib 35° to 
which they are secured as by screws Al, the 
split sleeve portions 40 having clamping ScreWS 
42. By this arrangement the angle of tilt of 
the top face 35a of the table 35 about the 
axis of the trunnions 38 may be adjusted. The 
left-hand central portion of the table 35, as seen 
in Figures 1 and 2, is, of course, suitably shaped 
to accommodate the column 6 and to provide 
adequate leeway for such adjustments as have 
just been described. 
A preferred and illustrative adjustment of 

these parts is shown in Figure 2 from which it 
will be seen that the plane of the table face 
35a inclines downwardly toward the right when 
the parts are in position to present the brin B 
of the hat between the two tools, the plane of 
the top face, if extended toward the left, just 
about intersecting the extreme left-hand lower 
edge portion of the member 23. With a hat 
body resting upon the table face 35 and with 
the crown C thereof taking over the driven ele 
ment 22-f 23, the major portion of the brin. 
of the hat rests upon the table face 35 but at 
such an angle as to present the junction be 
tween brim B and crown C where the latter is 
internally engaged by the element 23 to the 
lower edge of a member 44 that coacts with 
the rotary element 22-23 to fix the position of 
that junction relative to the two moving tools 
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and to maintain such position of the junction . 
fixed as the hat body is rotated by the element 
22-23. 
Member 44 is preferably constructed in the 

form of a bar of rectangular cross-section, as 
is better shown in Figure 4, and is preferably 
rigidly supported at the outer ends of tWO par 
allel rods 45, 46, whose inner ends are Sup 
ported in suitable bores 25 and 26 of the upper 
bearing frame 24 (Figures 4 and 5), Where 
they are secured or anchored in any Suitable 
Way. 
The inner face 448 of the bar-like member 

44, preferably extends vertically (Figures 2 
and 4) and is positioned so that its plane is 
just about coincident with the edge portions of 
the upper tool 3 when the latter is in its ex 
treme right-hand position, while the horizontal 
plane of the lower or under edge of member 
44 is substantially coincident with the horizon 

tal plane in which the under face of tool 3 lies 
or operates. At a middle portion of its right 
hand face, as viewed in Figures 2 and 4, the bar 
like member 44 is cut or milled away, as at 44, 
preferably along a curved plane which is tangent 
to the right-hand edge of the upper face, as at 
the point ac (Figure 4) and which is tangent 
to the left-hand edge of the lower face, as at 
y, the plane of cutting or milling being virtually 
cylindrical. It is against this curved face 44b 
that the band or lower portion of the crown C of 
the hat body (Figures 1 and 2) is pressed by 
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the rotating element 22, 23, and since at the 
point y the thickness of member 44 is negligi 
ble or just sufficient to avoid presenting a sharp 
or cutting edge, and since the left-hand face 
44a of the member 44 is substantially at the 

limit of the stroke of tool 3 in a direction to 
ward the right, the entire radial dimension of 
the upper face of the brim B is thus exposed to 
the Scope of Operation of the tool and main 
tained so exposed as the hat body rotates under 
the action of the rotary element 22, 23, for 
the same pressure exerted by the yielding rotary 
feed element 23 to grip and rotate the hat is 
effective to press the band portion of the crown 
always against the curved face f44b of the mem 
ber 44, thus insuring that the entire radial 
dimension of the brim B, as the latter progresses 
around and around, is exposed to the operating 
surface of the tool 3. 
While the upper tool. 3 is operating on the 

upper side of brim B, the lower tool 32 is oper 
ating upon the under side of the brim, being 
pressed upwardly by the action of Spring 83 
(Figures 1 and 2) by a pressure which may be 
determined by adjustment of the spring 83 as 
by the adjusting elements 84-85-86 (Figure 2). 

Preferably, the extent to which spring 83 urges 
the lower tool 32 through its tool carrier 34 up 
wardly, is limited to a sufficient extent to prevent 
the two tool faces from operating against each 
other in the absence of a brim B therebetween. 
Such limiting action may be achieved by setting 
the uppermost position of the yoke 98 (Figures 
1, 2 and 3) with the handle 87 in uppermost or 
normal position; this may be accomplished by 
setting the position of the ball member 96 (Figure 
3) relative to the link 95 by means of the adjust 
ing nuts 00-0. Thus, as appears clearly in 
Figures 2 and 3, it will be noted that the under 
faces of the shoes 05, 96 of the yoke 98 are at 
such a position as to permit a slight further up 
Ward movement of the tool carrier 59 under the 
action of Spring 83 (Figure 2) before the wear 
plates 3 and f(04 are brought into contact with 
the shoes fo5, 206. Thus, though the brim B be 
removed from in between the tools 3, 32, as 
viewed in Figure 2, the tool 32 is permitted to ap 
proach tool 3 beyond the position shown in Fig 
ure 2 but limited by the leeway between wear 
plates 03, 94 and the yoke shoes (5, O6, re 
spectively. 
With the tools actuated preferably at such 

a high speed as noted above, the cutting speed 
of any abrasive particle on the tool faces is high 
and is substantially the same as that of any other 
point or particle on the tool face, with the result 
that a unifornity of pouncing action through 
out the radial extent of the brim B surpassing 
prior practices is achievable; the brim is operated 
upon on both sides throughout its entire radial 
extent and it might be noted that it has hereto 
fore been impossible to achieve action at those 
regions of the upper brim side closely adjacent 
the crown. The rotary pressure and feed, element 
23 takes part in assuring these actions, main 

taining that portion of the brim that is between 
the two tools always in proper relationship to 
the latter and due to its relatively slow rotary 
movement it insures the dependable steady pres 
entation of successive portions of the brim into 
the operative region between the two tools. 
The rotary feed and pressure element 23 is 

rotated at a speed to give its peripheral hat-en 
gaging surface a relatively very low Surface 
speed; with an external diameter on the order of 
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5' or 5%', the element is rotated at a speed on 
the order of 17 R. P. M. It is driven preferably 
by Way of the shaft 8, as above indicated, and 
preferably by diving connections to the high 
Speed motor 32. 
In effecting drive of the shaft 8 from the 

motor 62, I preferably employ a speed-reducing 
mechanism and a flexible driving connection to 
permit freedon of tilting of the housing-like car 
rier 3 which supports the column f6 and the 
hat-Supporting table 35 and related parts. 
Thus, and illustratively, I preferably provide a 
casing generally indicated at 58 (Figures 1 and 
2) preferably proportioned and constructed to 
fit in batWeen the curved frame plates 2-3 
and to rest upon the upper face of the base () to 
Which it is secured preferably adjustably by Suit 
able lugs 5 and bolts or screws 52 (Figure 2). 
Casing 58 may be and preferably is of a built-up 
construction, having a base part 53 from which 
a sleeve-like part 5 extends vertically and up 
Wardly to rotatably support, as by bearings 55, 
f58, a shaft 57 at whose upper end is mounted 
a pulley 58 which, by a balt 59, is in driving 
connection with a pulley 66 upon the lower end 
of the motor shaft 63. Preferably, pulley f6) is 
smaller than pulley 58, thus to achieve one step 
of speed reduction. 
At the lower end of shaft, 5 is a Worm 62 

which drives a worm wheel 63 carried by a shaft 
$64 that extends horizontally and transversely of 
the base portion 33 of the casing which provides 
for it suitable bearings (not shown), thus driving 
shaft 63 at a further reduced speed. Shaft 54 
carries a Worm 35 which drives at corresponding 
speed reduction a worn wheel 66 secured to the 
lower end of a shaft 67 which extends vertically. 
and upwardly through a casing section 68 where 
it has secured to it a pilley 63 which by a belt 
f) drives pulley on the lower end of shaft 

8. 
Shaft S is rotatably supported by suitable 

bearings, such as a bearing 2 in the base por 
tion 53 of the casing and two spaced bearings 

3, it in the sleeve-like portion of the casing ; 
section 63 which, like the casing section 54, is 
provided with suitable means for securing it to 
the base casing section 53. 
By such an arrangement a speed reduction of 

from 3600 R. P. M., the illustrative speed of the 
motor 62, to 17 R. P. M., the illustrative speed for 
the rotary pressure and feeding element 23, is 
achieved. Like the belt drive between the motor 
82 and the main operating shaft 22, these driv 
ing and speed reducing connections are located , 
in an out-of-the-Way position and, moreover, Will 
be seen to be nicely and neatly compacted in the 
space between the main frame plates 2-3 and, 
as far as the belt and pulley are con 
cerned, underneath and Within the housing-like 
support or bracket 5. The arrangement, fur 
thermore, will be seen to place the axis of pivot 
ing of the structure 5-S, as determined by 
the pivot pins or studs 39, 3 (Figures 1 and 2) 
in close proximity to the line or plane of the driv 
ing belt 7a, as better appears from Figure 2; the 
belt , like the other belts, is preferably a 
W-shaped belt and preferably of a Suitable rubber 
composition having a suitable degree of elasticity. 
Accordingly, tilting of the tiltable structure 
a 5- S, etc., in clockwise direction, as viewed in 
Figures 1 and 2, and to the broken line position 
shown in Figure 1, appropriate to remove or in 
sert the brim B relative to the tools, may thus 
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with a minimum amount of stretch of the belt 
f7 9. 
The adjustability of mounting of the casing 

structure 50 (Figures 1 and 2) provide sufficient 
leeway for adjusting the tension of the belts 59 
and and in the preferred arrangement the 
axes of the motor shaft 63, casing shafts 57 and 
A6, and the shaft 8 of the feed and pressure 
element 23 are alined along the central longi 
tudinal plane of the apparatus. 
The tool structures 3f, 32 (Figures 1, 2 and 3) 

are preferably of identical or Symmetrical con 
struction and hence only one need be described 
in detail. Each tool structure is built up onto the 
right-hand extensions and 5 (Figure 2) of 
the respective tool carriers 35 and 36 and, consid 
ering the details of construction of the two, ref 
ei'ence may be had to the detailed arrangement 
of construction of the upper tool 3, better shown 
in Figures 4 and 6. The tool carrier extension if 
terminates in a flat portion 4 a that is in general 
trapezoidal in shape, being of lesser width at its 
Outer end than near its inner end in a ratio com 
InenSurate Substantially with the ratio of the in 
ner and outer circumferences of the brim B. On 
its under face it has a recess 4 b (Figure 6) of 
connen Surate trapezoidal shape and in the re 
ceSS is Secured, as by cementing, or the like, a pad 
280 cf a suitable yieldable material, preferably 
resilient, like rubber, being of a thickness greater 
than the depth of the recess 3b and having along 
its oblique or Outwardly converging side edges 
A 86a and 83, pad extensions 8 , 82; exposed 
faces are inclined or beveled off to substantially 
merge into the under face gie of the carrier ex 
tension. A . The front edge of the latter end of 
the pad 88, being the right-hand faces or edges, 
aS Seen in Figure 4, coincide, as indicated at 4e in 
Figure 4, and extend at right angles to the longi 
tudinal axis of the entire tool carrier 35. 

It is against the under face of pad 3 (Figure 
6) that the operative material of the tool, pref 
erably taking the form of a suitable abrasive ma 
terial in Strip, sheet, or band-like form, usually in 
the form of So-called sandpaper, is held or sup 
pCrted to partake of the movement of the pad 
Structure itself, and in Figures 2 and 6 the sand 
paper in band form is indicated at 85, being of a 
width commensurate with the length of the pad 
fie along the longitudinal axis of the tool car 
rier and With its front or right-hand edge, as 
viewed in Figures 2 and 4, allined or coinciding 
with the corresponding edge or face of the pad 
f36. The band material 85 extends preferably at 
right angles to the just-mentioned longitudinal 
axis 2nd extends over the oblique edges 8a and 
18 of the pad 89 and is provided with suitable 
reans for holding it taut and preferably with 
traeans for effecting an advancing movement 
thereof to move worn abrasive portions away 
frcin the under face of the pad 33 and to bring 
new or unused abrasive portions into operative 
pCsition. 

For these purposes, a preferred arrangement is 
as shown in Figure 6. Thus, from the right-hand 
oblique edge 8 of the pad 8 the band mate 
rial 85 passes over an arcuate support or guide 
** whose surface is preferably cylindrical and 
which is preferably supported so that the axis of 
curvature of its surface is parallel to the oblique 
edge 8. Thus, the tool carrier extension 4 
may have at its one end, as seen in Figure 6, a 
flange extending parallel to the pad edge Sb 
and to which is secured a member 8 to which 

take place without interrupting the drive and 75 in turn the arcuate guide 86 is secured as, for 
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example, by providing the member 8. With 
longitudinal slots in its upper and lower faces and 
providing the sheet metal guide 86 with in 
wardly directed fianges respectively received in 
the slots of member 8. 

Passing over member 86, the band material 
85 then passes over a roller 98 Suitably Sup 

ported so that its axis is parallel or approximate 
ly so to the oblique pad edge 86°, as by a stud 
shaft, 9 carried at its opposite ends in flange 
parts 4 g and 4 h of the carrier extension 4 f. 

Roller 9) is preferably provided with a yield 
ing external covering, such as a rubber sleeve 
like part 92, and pressing against the band na 
terial 85, as the latter lays against the resilient 
roller 90-92, is a shoe 94 provided With a 
wear plate 95 of a material like steel and Suit 
ably mounted for movement to adjust the pres 
sure with which the wear plate 95 presses the 
band material 85 against the roller 90-92. 
Such a mounting may comprise a stud shaft 93 
rigidly supported at its ends in the flange parts 
dig and 4th (see Figure 4) of the tool carrier 
extension 4, so that the axis about which the 
shoe f 94 may be moved is parallel to the axis of 
roller 99-92. 
Suitable means are provided for adjusting the 

position of shoe 34 and hence for adjusting the 
pressure with which the band material 85 is 
gripped or held between the wear plate 95 and 
the yieldable roller 99-92. Such a means may 
comprise a thumb screw 98 (Figures 4 and 6) 
whose threaded shank 99 is threaded through 
an extension 94a (Figure 4) of the shoe 94, 
the free end of the threaded Shank bearing 
against an abutment 43 (Figure 4) of the tool 
carrier part 4. 
Accordingly, if thumb screw 98-99 is turned 

in one direction so as to move the shoe extension 
1948 upwardly, as viewed in Figure 4, and a Way 
from the abutment 4, the pressure of the shoe 
94 against the roller is increased. A Suitable 
means, such as a leaf spring 200 (Figures 4 and 
6) coacting with the notched periphery of the 
thumb wheel 98 serves to hold the thumb ScreW 
in the position in which it is Set. 
With Such an arrangement, therefore, the re 

sistance to movement of the band material i85 
lengthwise of itself and crosswise of the face of 
pad 80 in a direction away from the roller and 
shoe structure 99-95, may be set or deter 
mined at will, and to hold the band material f85 
taut across the face of pad 33 and to effect, When 
desired, movement thereof in opposition to this 
resistance, I provide suitable means, such as a 
roller 2 (Figures 4 and 6) journaled On a Stud 
202 carried at One end in a bracket 203 secured 
to the upstanding flange-like part i?, and Sup 
ported at its other end in the upstanding fiange 
part 4 h, the axis of roller 20 being parallel to 
the other oblique edge C3a of the pad 8), 
whence the band material 85, after passing over 
the roller 2 , passes between suitable means for 
holding and, when desired, effecting a pull upoil 
the band material. Such a means may comprise 
two toothed drums 2 and 295 mounted upon 
shafts 293 and 28, respectively, preferably with 
the axes at an angle approximating parallelism to 
the axis of roller 28 . The toothed drums 24, 
2 (5 mesh with each other and receive the band 
material 85 therebetween, in the manner bet 
ter shown in Figure 6, whereby the band mate 
rial may be tightly gripped and, if either or both 
of the drum members are rotated, a pull is ex 
erted on the band material 85 against the re 

O 

20 

30 

40 

45 

5 5 

60 

5 

2,309,141 
sistance offered by the roller and shoe structure 
190-95, thus to give the band material 85 an 
advancing movement relative to the face of pad 
8. 
It is desirable to adjust the spacing between 

the two toothed drum members 24, 285 to ad 
just them to different thicknesses of band na 
terial or to insure adequate tightness of gripping 
of the band material between the meshing toothed 
elements of the drums, I preferably provide an 
adjusting arrangement so coacting With other 
means that also the drums may be quickly Sep 
arated, as might be necessary to feed or insert 
the band material therebetween by hand and to 
permit quick restoration thereof into gripping 
relation, without disturbing the just-mentioned 
adjustment. 

Such a preferred arrangement may comprise 
mounting the toothed drum member 204 on its 
shaft 25 so as to be driven thereby and pro 
viding a fixed support for the shaft 26, as by 
suitable journals in the upstanding flange parts 
4k and 4th (Figures 4 and 6). Drum member 
235 is, however, mounted on its shaft 207 So as 
to be rotatable relative to the shaft, the latter 
being provided with eccentric end portions one 
of which is journaled in the front upStanding 
flange part 4th and the other of which is jour 
naled in the upstanding fange part 4 k through 
which a crank-like extension thereof extends into 
the sleeve portion of a bracket 2 (Figures 1, 
2 and 6). Bracket 2 f has a portion that over 
lies the upstanding flange part lik where it is 
acted upon by a screw 2 ?, provided with a lock 
nut 22, threaded through an arm 23 of a brack 
et 2 fl movably mounted upon the upStanding 
flange-like part 4 k, as by a threaded stud 215 
secured in the part 4 k and provided with a 
thumb nut 2 6 by which the bracket 2 ft may be 
clamped or anchored in position relative to the 
part 4 k. 
By anchoring the bracket 2:4, by means of the 

nut 25, so that the arm 2 f3 thereof with the 
screw 2 overlies the bracket 24), as appears 
better from Figures 4 and 6, the screw 2 ?, slotted 
at its upper end SO as to be operable by a tool like 
a screw driver, may be set relative to the now 
fixed airn 23 to move and hold the bracket 2 
in a doWinWard position. Such that, through its 
Crank-like Connection. With the eccentric Shaft 
20, the latter is so SWung or rotated as to press 
the upper toothed drum 285 toward the lower 
toothed drun 2A, With the band material 85 
therebetween, with the desired force or pressure, 
So as to grip the band material f S sufficiently to 
hold it taut and also to pull it, When the toothed 
members are rotated in appropriate direction, 
against the holding or gripping action of the roller 
and shoe structure 9-94; the lock nut 212 
permits locking of the Screw 2 in its adjusted 
position so as to insure maintenance of the de 
sired setting. 

If, however, it becomes necessary to quickly 
separate the toothed drum member 25 from its 
companion member 284, as, for example, when 
stringing or threading the band material fi5 
through the various parts, thumb nut 26 is 
loosened up, thus permitting the bracket 2:4 to be 
swung about the axis of the threaded stud 2 5 SO 
as to move the arm 23 with its adjusting Screw 
2 out of the position over the bracket 2 i, thus 
releasing the latter for manual movement up 
wardly and through its crank-like Connection 
with the eccentric shaft 237 to rotate the latter 
throughout a sufficient angle to effect separation of 



2,309,141 
the two drum members to the desired extent. Hiaw 
ing strung or threaded the band material through 
the mechanism, bracket 2) is manually de 
pressed, whereupon bracket 24 is swung back to 
bring its arm 23 and screw 2 over the bracket 
20, whence tightening up of the hand wheel or 
thumb nut 25 to lock the bracket 24 in its re 
stored position effects also a restoration and hold 
ing of the bracket 2 9 in its initial position and 
With the initially adjusted gripping pressure 
therebetween cf the band material restored. 
Drum 204 has spaced peripheral grooves 204, 
284b into which extend two upstanding guides 
2a, 27b of U-shaped member 27 to guide band 
85 off of drun 24 and upwardly. 
As indicated in the drawings, the band na 

terial 85 extends from roller 90 upwardly to a 
magazine generally indicated by the reference 
character 28 (Figures 1 and 2) where a roll of 
the band material is accommodated. Magazine 
28 is preferably of generally cylindrical Con 
struction and preferably comprises two separable 
parts 29 and 229, of which part 2 9 is preferably 
fixedly secured in any suitable way to a bracket 
22 fastened to the upper part of the upper bear 
ing frame 24, as by bolts or screws 222. 

Part 29, closed by the end face of bracket 22, 
and part 225, closed by its end face 223, together 
form a substantially completely enclosed cylin 
drical container or magazine, the cylindrical Walls 
of the parts 29 and 229 being cut away to provide 
a slot or opening 224 through which the band 
material 35 emerges from the interior of the 
magazine and passes on downwardly to the tool 
carrier, specifically to the roller and shoe Struc 
ture 96-94 (Figure 6). 
As better appears in Figure 1, end part 22 of 

the magazine 28 is preferably arranged to be 
detachable from the part 29 and the two parts 
are constructed to form a ready and convenient 
support for a roll of the band material 86. A 
preferred arrangement comprises a rod or shaft 
225 fixed, as at 226, at the center of the disk-like 
end part 223 so as to form with the part 22-223 
a single unit or entity. Rod 225 is of greater 
length than the length of the magazine 28 and 
its left-hand end (as viewed in Figure 1) is of 
smaller diameter to be received into a hole 227 in 
the bracket 22 where it is releasably anchored 
or held, as by a pin 228, pressed in Wardly as by a 
leaf spring 23), thus to cause the pin 228 to enter 
a peripheral slot in the end portion of the rod 225. 
Accordingly, by withdrawing the pin 228 against 

the action of spring 236 sufficiently to release the 
inner end of rod 225, the end magazine part 228 
with the rod 225 may be removed, a roll of band 
material may then be slipped onto the rod 225 and 
the latter with the magazine section 229 reassen 
bled to the bracket 22 and the magazine Section 
219, the rod 223 thereafter functioning as an axis 
to support the roll for such rotary movements as 
correspond to the advancing movement of the 
band material relative to the pad of the tool 
structure. 

Preferably, as is better shown in Figure 2, I pro 
vide a roller over which the band material 85 
moves as it, is drawn out through the slot 224 of 
the magazine 2:3. In Figure 2 the roller is in 
dicated at 23 and it is mounted upon a stud shaft 
232 whose left-hand end is permanently fixed in 
the bracket 22 and whose right-hand end, When 
the magazine parts are assembled as above de 
scribed, enters a hole 223a in the removable maga 
zine part when the latter is assembled to the fixed 
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9 
that the magazine part 220 is properly allined 
relative to the fixed magazine part 22, particu 
larly with respect to the cut away portions of each 
(see Figure 1) that form the slot or opening 224 
out of which the band material 85 emerges after 
passing over the roller 23. 
Though the magazine with the supply roll re 

mains fixed, being supported by a fixed part of 
the frame structure, the tool structure 3 with 
the above-described means (see Figure 6) for 
holding the band material in place and for giving 
it an advancing movement, partakes of the move 
ment communicated to it by the tool driving 
means, as above-described, the vertically extend 
ing strip of band material 85 (see Figure 2) from 
the magazine to the tool structure permitting 
these actions freely to take place. 
The tool structure 32 is constructed in a similar 

manner though Substantially inverted, the maga 
Zine for the band material, indicated by the refer 
ence character 233, being accordingly, positioned 
downwardly from the tool structure 32 and being 
similarly constructed but secured to the lower 
bearing frame 20 by a bracket 234 (Figure 1); in 
the dra Wings corresponding parts of the two tool 
structures and of the two magazines are desig 
nated by similar reference characters. 
AS appears better in Figures i and 2, and with 

the Symmetrical or similar construction of the 
upper and lower tool structures 3 and 32, there 
are thus presented, Substantially one above the 
other and directed toward the operating mecha 
nism carried by the frame structure, the two driv. 
ing shafts 26, 206 of the driven toothed drums 
204, 204 of the two tool structures; these two 
shafts are connected by flexible couplings 235 and 
236 to two shafts 237 and 238 that extend paral 
lel to each other and one above the other (see 
Figures 1, 3 and 4), shaft 237 being slidably sup 
ported in Suitable bearings 24 formed in the side 
portions of the upper bearing frame 24 and shaft 
238 being rotatably supported in Suitable bear 
ings 242 formed in the lower tool carrier 34, as is 
indicated in Figure . At their ends the Shafts 
23 and 238 have mounted upon them ratchet 
wheels 243 and 264, respectively (Figures 1 and 
3). 
As is better shown in Figure 3, I provide a pawl 

245 to coact with the ratchet wheel 243, pawl 245 
being of greater Width (See Figure 1) than the 
width of ratchet wheel 23, since the latter par 
takes of a reciprocating movement axially with 
its shaft 237, because of the connection of the 
latter to the upper tool structure 23?. 
Pawl 245 is pivotally mounted by a pin 246 in 

the forked end of a pawl carrier 247 (Figures 1 
and 3) which has a round shank 248 (Figure 3) 
journaled in a bearing portion 25 of a lever arm 
25f pivotally supported or fulcrumed, as at 252, 
by the upper bearing frame 24. Suitable means, 
such as a pin and washer 253, hold the pawl car 
rier 25 assembled to the bearing portion 250, 
while a leaf spring 254, anchored to the bearing 
portion 25 and having its free end bearing 
against the upper fiat end face of the paW1 245 
acts yieldably to resist rotary movement of the 
pawl carrier 247 about the axis of its journaled 
shank 248 and acts yieldingly to bias the pawl 
245 in counter-clockwise direction and to hold it 
yieldingly in the positions shown in Figures 3 
and 1. 
The right-hand end of the pawl-carrying lever 

25 (Figure 3) is in swiveled connection with a 
magazine part, the stud shaft 232 thus insuring 75 link 256 whose lower end, swiveled to the yoke 98 
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Which is actuated when the manual member or 
handle 87 is actuated, as earlier above described. 
The effective length of link 256 is preferably ad 
justable or variable in any suitable way as, for 
example, by two nuts 257 (Figure 3) One above 
and the other below the pin that forms the swivel 
connection between lever 25 and link 256. 

Accordingly, When the manual member 87 is 
actuated to separate the operating tools for the 
removal or insertion or replacement of a hat brim 
therebetween, the downward or clockwise Swing 
ing of yoke 98 (Figure 3) causes, through link 
256, a corresponding downward or clockwise 
swinging of lever 25? with the pawl 245, whence 
the pawl engages the ratchet wheel 243 to give it 
a step of rotary movement, which is communi 
cated by shaft 237 to the driven toothed drum 
204 of the upper tool structure, in clockwise di 
rection, as viewed in Figure 6, thus advancing the 
band material 85 by a corresponding amount 
relative to the face of the tool pad 80. 
This action takes place during the continued 

actuation of the tool structure 3 and, as above 
indicated, is accompanied by a rapid reciproca 
tion of ratchet wheel 243 (see Figure 1) in an 
axial direction. The effective width, however, of 
the pawl 245 is sufficient to maintain engagement 
of the pawl with the reciprocating ratchet wheel 
and, depending upon the force of engagement be 
tween pawl 245 and the ratchet wheel 253, the 
pawl 245 can oscillate or swing about the axis of 
its 248 in response to the reciprocation of the 
ratchet. Wheel 243. 
When the handle member 87 is restored so as 

to let the lower tool carrier move upwardly, thus 
Swinging the yoke 98 (Figure 3) in counter-clock 
Wise direction, pawl-carrying lever 25 partakes 
of a commensurate movement, the parts reas 
Sunning a position substantially like that in Fig 
lure 3, but ratchet wheel 243 being held against 
reverse rotation by a spring pawl 260. 
The downward or clockwise swing of yoke 98 

(Figure 3) in response to actuation of the handle 
87 to effect separation of the two tools 3, 32 
effects, as above described, a downward move 
ment of the lower tool carrier 34 (Figures 1 and 
2), thus carrying with it and in downward di 
rection, the ratchet wheel 244 (Figures 1 and 3). 
Positioned in the path of downward movement of 
ratchet wheel 244 is an upstanding pawl 26 which 
is pivotally mounted by pin 262 in the forked end 
of a pawl carrier 263 that has a cylindrical shank 
264 journaled in a bearing portion 265 formed in 
the bracket ?o. The pawl 26f may be con 
structed like a bell crank lever and hence to have 
an arn 26 (Figure 3) which serves also to bias 
the pawl 26 in clockwise direction about its 
pivot 262. 
Accordingly, as the lower tool carrier 34 moves 

downwardly and carries the ratchet wheel 244 
downwardly with it, the wheel is engaged by the 
pawl 26 and given a step of rotary movement 
which is communicated through shaft 238 to 
the driving drum 204 of the lower tool structure 
32, thus to draw and advance the abrasive band 
material across the upper face of the pad of the 
lower tool 32. This takes place during the con 
tinued actuation of the lower tool 32 which com 
municates to the ratchet wheel 244 a reciproca 
tion axially; but, as better shown in Figure 1, 
the pawl 26 is broader faced than the ratchet 
Wheel 244 so that the latter cannot reciprocate 
out of engagement with the former. Moreover, 
depending upon the pressure of engagement be 
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tween the ratchet wheel 244 and the pawl 26, 
the reciprocation of the former may be com 
municated to the pawl 26 which may oscillate 
about the axis of the Shank 264 due to the latter 
being journaled in the bearing portion 265. 
When the handle 87 is actuated to permit 

restoration in upward direction of the lower tool 
carrier 34, the upward movement of the latter 
moves the ratchet wheel 244 upward to sub 
Stantially the position shown in Figure 3, but a 
Spring pawl 266 anchored to a suitable part of 
the tool carrier 34 prevents reverse rotation of 
the pawl 244 and holds it in the position in which 
it had been turned by pawl 26. 

Thus, a feeding or advancing movement of 
the abrasive Strip or band material associated 
With the two tool Structures is dependably 
achieved, it being noted, referring to Figure 6, 
that the desired tension or tautness of each strip, 
as determined by the control member 98, is de 
pendably maintained, the pull exerted by the 
toothed feed drums, when they are actuated in 
the above-described manner, being yieldingly 
opposed by the controllable resistance offered by 
the members 95-92 and by the friction of 
other parts relative to which the band material is 
drawn, such as the guiding support 86 and the 
pad 3D. Moreover, by the above-described ar 
rangement, it will be seen that the feeding action 
takes place even though the high speed actua 
tion of the tool structures continues uninter 
ruptedly but also, and preferably, during inac 
tiveness of the tools upon the hat brim and thus 
to facilitate the advancing or feeding movement. 

Preferably, and as better appears from Figure 
3, a certain amount of lost motion takes place 
after actuation of the control lever 87 con 
mences before the feeding or advancing move 
ment Of the band material of the two tools con 
mences, thus to insure, in the preferred ar 
rangement, that sufficient separation between 
the two tools takes place to relieve then of the 
load they carry or pressure they exert when op 
erating upon the brin and So that the feeding 
movement takes place with the abrasive strips 
relieved of the burden of work; a convenient and 
preferred point in the train of mechanism to in 
terpose this lost motion is between the pawls and 
their respective ratchet wheels. Thus, as shown 
in Figure 3, where the parts are shown positioned 
during operation of the tools on the brim, pawl 
265 partakes of a certain amount of movement, 
before it engages the ratchet wheel 243 and 
ratchet wheel 244 partakes of a certain amount 
of movement before it engages the pawl 26. 

Also, I provide suitable means for setting the 
amount or extent of feeding movement and this 
I prefer to achieve by varying at will the amount 
of the above-mentioned lost motion between the 
pawls and their respective ratchet wheels. 
Thus, by way of nut 00 and lock nut () (Fig 
ure 3), I may change the position of ball mem 
ber 96 and hence alter the effective length of link 
95, thereby bringing the yoke 98 and hence the 
axis of ratchet Wheel 244 nearer to or farther 
away from the end of pawl 26; such an ad 
justment may also be effected by altering the 
normal position of pawl 26f relative to the axis 
of the pivot pin 262, as by an adjusting screw 
267 (Figure 3) which is threaded in the frame 
part 2 and whose upper end bears against the 
arm 26a of the pawl, a lock nut 238 fixing the 
adjustment. Thereby the upper end of the pawl 
26 may be swung toward or away from the 
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vertical plane through the axis of pawl 244, and 
the amount of lost notion accordingly varied. 
The amount of lost motion between pawl 245 

and ratchet wheel 253 is preferably achieved by 
varying the effective length of link 256 by which 
the pivoted pawl-carrying arm 25 is connected 
to be moved by the yoke 98. As above indicated, 
this adjustment may be effected by shifting the 
positions of nuts 25. 
Spring 38 (Figure 1), urging the yoke 98 up 

Wardly about its pivot 92, causes the yoke 98 to 
follow faithfully the control movements of link 
95, and when the yoke 9 is restored to upper 
most position, the spring thus aiso, through the 
link connection 25 between the yoke 98 and the 
pawl-carrying arm. 25, insures restoration of the 
pawl 265 to uppernost position and hence pre 
pares it for a Succeeding down Stroke. 
Thus, having set the mechanism to effect the 

desired extent of feed or advancing movement 
for each of the abrasive strips, continuity of Op 
eration of the machine may be carried On, the 
apparatus, aside from the operations by the op 
erator in effecting separation of the tool struc 
tures and replacing the hat bodies, requiring Sub 
stantially no attention on the part of the opera 
tor except to renew the supply of abrasive band 
material in the manner above described, it being 
noted that the magazines 2:8 and 233 (Figures 1 
and 2) are constructed to effect speedy and 
quick recharging with new rolls of abrasive band 
imaterial. 

Details of the operation of the mechanism Will 
be clear in view of What is set forth above; it 
might be noted, however, that the work on the 
part of the operator is simple and foolproof. 
Thus, the motor 62 having been started and put 
ting the various mechanisms above described in 
to operation and with the two tool structures set 
into motion, preferably at the high speeds above 
In entioned, and the hat-feeding or rotating 
member 22-23 thus set into notion at rea 
tively low speed, the operator, having actuated 
the lever 87 which is conveniently positioned to 
be operated by the left-hand to separate the two 
tool Structures, simply leaves the lever 8 and 
the parts controlled by it in their locked posi 
tion due to the toggle action between links 93 
and 95 (Figure 1), and is free to place a hat body 
over the rotary member 22-23 with the great 
er portion of its brim resting upon the top face 
35a of the support 35 (Figures 1 and 2), the 

latter parts being manually swung into the 
dotted line position shown in Figure 1. Swinging 
the latter structure back toward and into its full 
line position, the brim B is entered between the 
separated tool structures 3, S2, while the yield 
ing rotary member 23 presses the lower side 
portion of the crown C against the curved face 
of the member 44 (Figures 1, 2 and 4), the co 
action between members 23 and 44 insuring 
that the brim is positioned completely within the 
range of action of the two tool structures, par 
ticularly the upper one, and effecting also a slow 
rotary movement of the hat body to traverse the 
brim at the desired speed but steadily and uni 
formly relative to the two tool structures whose 
operative surfaces are at once made effective up 
on the hat brim when the operator restores the 
lever 8 to bring the lower tool structure 32 in 
an upward direction and to permit, the spring 83 
to come into action to effect, the desired preSSure 
of operation of the two tools upon the brim that 
is interposed between them. 
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1. 
gression of the brim B relative to the two tools 
proceeds, thus insuring that the cutting or 
abrading action of the two tools, above described, 
is uniformly effected throughout the entire ex 
tent of the brim not only circumferentially but 
also radially, the rotary member 23 insuring not 
only a steady feeding or rotating action on the 
hat body but also that the entire radial extent 
of the upper face of that portion of the brim B 
that is between the two tools is always exposed 
to the upper tool beyond the thin and almost 
knife-like edge of member 4 in the region of 
point gy of Figure 4; this latter action is effective 
to insure that the entire radial extent of that 
portion of the hat brim that is at any moment 
between the tools is also presented to the lower 
tool. 32. 

Rotary hat-feeding member 22-23 may be 
urged toward the curved face of member 44 by 
any Suitable means. Preferably, the tension of 
belt 9 (Figures 1 and 2) is utilized to effect 
this action, it being noted that, upon swinging 
the hat-Supporting structure 35-5 in clock 
Wise direction, to, for example, the dotted line, 
position of Figure 1, the structure has its center 
of gravity shifted sufficiently to the right so as 
to overcome the tension of the belt and hence 
So that the Structure remains in Such position 
While the operator replaces the hat body. Prefer 
ably, Suitable means are provided to limit move 
ment in clockwise direction, as by the engage 
ment of the side walls of the housing-like part 
A 5 with the hinge brackets 26, 27, as indi 
cated in Figure 1. 
The operator, of course, swings the hat-car 

rying Structure in clockwise direction after hav 
ing actuated the control lever 8 to separate the 
tool Structures and it will be noted that the 
manual control of the hat-carrying structure is 
easy and Simple. In Swinging it away from the 
tools, the movement is aided by the increasing 
leverage through which the Weight of the parts 
acts as the center of gravity is shifted toward 
the right, as viewed in Figure 1, while in re 
Storing the hat-carrying structure, the tension 
of the belt 6 assists in such movement. 
Thus, it will be seen that the manual manipu 

lations on the part of the operator are simple 
and may be carried on with rapidity and ease 
and more particularly with reliability as to pre 
cision of association of the brin with the oper 
atting tools. 
The entire apparatus excepting for the two 

tool structures, the two magazines, the operating 
lever, and the hat-carrying structure, is prefer 
ably totally enclosed to protect, it against foreign 
material, particularly the particles of fibers cut 
off or abraded from the brim by the operating 
tools and also to protect the personnel Working 
With Or around the apparatus. A preferred form 
of enclosure comprises two casing sections 2: 
and 22 of suitable sheet-like matarial, prefer 
ably in the form of aluminum castings. The two 
casing sections are substantially identical in 
shape and together give the appearance of a 
frutStrun of a cone whose lower peripheral por 
tions fit into a peripheral bezel 2.3 provided at 
the upper end of the base G (Figures 1 and 2), 
the frusto-conical side portions of the casing 
merging at their upper ends into substantially a 
hemisphere but at the rear of the machine, that 
is, at the left, as seen in Figures 1, 2 and 4, the 
two casing sections 2, 22 bulging outwardly to 
acconinodate or enclose certain of the parts that 

As the tools operate a steady and uniform pro- 75 project in that direction to a greater distance 
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than others. As appears clearly from Figures 
1-4, the two casing sections are broken or cut 
away from their nating edges at the front (to 
ward the right in Figures 1, 2 and 4) to form 
suitable apertures through which the housing 
like Support 5 projects near the lower end and 
also, in the upper regions, through which the 
operating lever 87 and its shaft 88, the brackets 
for the upp3r and lower magazines, and the tool 
carrier extensions A and 5, together with the 
feed drive shafts 23 and 238, project. 
Thus, there remains exposed normally Such 

parts as need be accessible for normal operation, 
Such as the tool structures, the hat-Supporting 
and feeding structure, the operating lever, the 
magazines for the abrasive material, and the 
Controls fol' tensioning the abrasive band nate 
rial and for threading it through the tool struc 
tures. 

Preferably, the enclosure, preferably made up 
of the two casing sections 21 and 272, is arranged 
to be readily detachable to gain access to the 
mechanism or parts enclosed thereby, and in the 
preferred arrangement, with the lower substan 
tially Semi-circular edge portions of the Sections 
27, 272 fitted into the base (, as above-de 
scribed, I provide suitable means operative pref 
erably at the upper ends of the sections to hold 
then together and to attach them to the built 
up frame of the apparatus. 
Thus, at their upper midpoints the two casing 

sections (Figure 3) are provided with lugs 275 
anl 276 to which, as by brackets 277 and 28, 
respectively, are secured upstanding pins or studs 
279 and 280 which, as better appears from Fig 
ule 5, are positioned preferably substantially 
diametrically opposed to each other relative to 
the circular cross-section of the assembled casing 
sections 27, 272. 
Lugs 25 and 276 may be formed as part of 

internal flanges 2 a. and 228 formed integrally 
With or Secured to the casing sections 27 and 
272, respectively, flanges 2 a. and 22a, when the 
Casing sections are assembled, forming an in 
Wardly directed circular flange whose inner circu 
lar edge face takes against the circular periphery 
282 of a disk-like frame element 282 (Figures 2, 
3 and 5) which is Secured to be concentric or 
coaxial With the circular bezel 2.3 in the base a 
and With which the lower edge portions of the 
casing Sections interfit (Figures 1 and 2). This 
frame element 232 is secured to the upper end of 
the upper bearing frame 24 (Figures 1, 2 and 3), 
as by screWS 283, being provided with an eccentric 
aperture 282b which fits about the upper end 
bearing structure 23, as appears better in Fig 
lure 2. 
By means of pins or studs 285 and 286, there 

are pivoted to the plate member 282 (Figures 3 
and 5) levers 287 and 288, respectively, provided 
at their outer ends with hook portions 28ia and 
288 for engagement, respectively, with the pins 
29 and 280 carried by the casing sections 27, 
22, thus to hold the latter against separation 
from each other and from their above-mentioned 
Concentric SupportS. 
These level's are preferably spring biased, as by 

Springs 289 and 29, in a direction to hold them 
hooked about the pins, as shown in Figure 5, and 
the inner ends of the two levers preferably over 
lie one another and are engaged by a collar or 
Other enlargement 293 carried by the inner end 
of a plunger 294 slidably mounted in a bracket 
295 secured to the frame part 232. Plunger 294 
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and the bracket 295 is a Spring 297 that biases the 
plunger in a direction to hold the enlargement 
293 against one face of the bracket 295 and thus 
also to position the head 296 closely adjacent an 
aperture 298 in the enclosing casing and formed 
by two appropriate cutouts in the two casing 
sections 27, 22. 
ACCOrdingly, When it is desired to l'eleasa the 

casing sections from the frame, the plunger 294 
is preSSed in Wardly by actuating the head 296 
through the aperture 298 against the action of 
Spring 29, thus forcing the inner ends of levers 
28 and 288 in directions to move their hooked 
ends out of engagement With the pins 29 and 
280, whence the casing sections may be removed. 
ASSembly of the casing sections to the frame 
Structure is accomplished by a reverse sequence 
of operations. 
Thus, it will be seen that there has been pro 

Wided in this invention an apparatus in which 
the various objects herein above noted, together 
With many thoroughly practical advantages, are 
Successfully achieved. The apparatus is Well 
adapted for Such high speeds of actuation of its 
Operating tools as pointed out above, is of durable 
and Safe construction to function at Such high 
speeds, and is of highly effective and efficient 
Operation and action. Moreover, it is well adapt 
ed to meet the varying conditions of hard prac 
tical use. 
As many possible embodiments may be made 

of the mechanical features of the above invention 
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 understood that 
all matter hereinabove set forth, or shown in 
the accompanying drawings is to be interpreted 
as illustrative and not in a limiting Sense. 

I claim: 
1. In apparatus of the class described, in com 

bination, a frame structure having a base por 
tion and spaced upstanding side portions be 
tween which is mounted a driving motor and 
having an upper frame portion, two tools fol' 
operating upon the respective sides of the brim 
of a hat, mechanism supported by said upper 
frame portion for actuating both of said two 
tools and for permitting movement of separation 
therebetween to permit insertion or removal of 
the brim of a hat, means for holding a hat body 
and for giving it a rotary movement to progress 
the brim relative to said two tools and compris 
ing an external member having means mounting 
it from said frame structure and in a position 
adjacent said two tools to limit the extent of in 
Sertion of the brim between said two tools by 
engagement with said member of part of the out 
side face of the side portion of the crown of the 
hat and a rotary member of lesser axial height 
and lesser radius than those of the hat COWn 
engaging tangentially the inside face of the part 
df the Side portion of the crown engaged by Said 
first-mentioned member with means causing said 
rotary member to press the part of the side por 
tion of the crown engaged by it against said first 
mentioned member to maintain rolling driving 
contact with the inside face of the side portion 
of the Crown and to force Successive portions of 
the brin in Wardly between said two tools to the 
extent permitted by Said first-mentioned men 
ber, means forming driving connections between 
Said motor and said mechanism to actuate said 
tools at suitable operating speed and means form 
ing driving connections between said motor and 

has at its Cuter end a head 236 between which 75 said rotary member to drive the latter at a rela 
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tively low peripheral speed to effect progression 
of the brin between Said tWo tools at the desired 
rate, 

2. An apparatus as claimed in claim 1 in which 
said tool-actuating mechanism comprises a Sub 
Stantially vertically extending shaft means, said 
driving motor having a shaft in Substantial aline 
ment with said shaft means, the driving connec 
tions between said Inechanism and Said notor 
being between said shaft means and said motor 
shaft and adapted to counteract transmission of 
vibrations from One to the other. 

3. An apparatus aS claimed in claim 1 in which 
said tool-actuating mechanism comprises a sub 
stantially Vertically extending shaft means, said 
driving motor having a shaft in Substantial aline 
ment With said shaft means, the driving connec 
tions between Said mechanism and Said motor 
comprising pulley means on said shaft means and 
upOn Said motor Shaft, a jack shaft having pulley 
means, and belt means for Said pulley means. 

4. An apparatus as claimed in claim 1 in which 
there are provided means comprising an auxiliary 
frame for rotatably supporting said rotary mem 
ber and means Supporting said auxiliary frame 
for movement relative to said frane structure in 
directions to move said rotary member toward or 
away from said external member to respectively 
start Or halt rotary movement of the hat body 
according as the engaged portion of the hat body 
is pressed against Said external member upon 
movement of said rotary member toward the lat 
ter. Or is released from being pressed thereagainst 
upon movement of Said rotary member a Way 
from Said external member, and to permit inser 
tion. Or removal of the portion of the hat relative 
to said coacting rotary member and external 
member when it is desired to effect insertion or 
removal of a hat brim relative to Said tools. 

5. An apparatus aS Clained in claim 1 in Which 
there are provided means mounting Said rotary 
member for noverinent in a direction to Ward or 
away from said external member and the driving 
connections between said driving notor and said 
rotary member include a generally vertically ex 
tending driven shaft having at its upper end driv 
ing connection. With said rotary member and haW 
ing adjacent its lower end flexible driving con 
nections With Said notor to maintain drive of 
said shaft and rotary member during movement 
of the latter toward or away from Said external 
membel. 

6. An apparatus as claimed in claim in which 
a driving Shaft extends doWinWardly from Said 
rotary Innenber, allxiliary frame means Support 
ing said driving shaft for rotation and having 
means Supporting it from Said frame structure to 
pivot about an axis adjacent the lower end of the 
latter, said driving connections between Said ro 
tary member and Said driving motor comprising 
said driving shaft, and flexible means connected 
to the lower end of Said driving shaft to main 
tain driving connection during movement of said 
auxiliary frame about its axis of pivoting. 

7. An apparatus as claimed in claim 1 in Which 
a driving shaft extends doWinWardly fron said 
rotary neraber, auxiliary frane means Support 
ing said driving shaft for rotation and having 
means Supporting it fron said frame structure to 
pivot about an axis adjacent the lower end of 
the latter, the driving connections between said 
rotary member and said driving notor compris 
ing belt and pulley means, one of which pulley 
means is on the lower end of said driving shaft, 
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said belt and pulley means being so related to 75 

3. 
the axis of pivoting of said auxiliary frame that 
pivoting movement of the latter may take place 
Without disrupting the drive of said belt and 
pulley means. 

8. An apparatus as claimed in claim 1 in which 
there is provided means including a manually op 
erable member for effecting movement of sepa 
ration between said two tools, and means mount 
ing said rotary member moveable relative to said 
external member and throughout, a range of nove 
ment to Ward or a Way from Said tools On the Order 
of the radial dimension of the brin, and means for 
controlling movement of Said rotary member, 
Whereby, upon said rotary member being moved 
aWay from Said external member, the space be 
tween the two is adequate to accommodate the 
radial dimension of the brim as the hat body is 
inserted or removed relative to the tWo tools. 

9. An apparatus as claimed in claim 1 in which 
there is provided means including a manually 
operable member for effecting separating move 
ment between said two tools, said means having 
means for locking the movable tool in separated 
position, and means for effecting movement of 
approach or of separation between said rotary 
member and its coacting external member to re 
Spectively start or stop rotary movement of the 
hat body and upon movement of separation to 
permit removal of a hat body therefrom and of 
the hat brim from in between the separated tools. 

10. An apparatus as claimed in clain i in Which 
there is provided means including linkages that 
form a toggle and a manually operable member 
for actuating Said means to effect movement of 
Separation between Said tWo tools, Said toggle 
forming linkages a SSunning self-locking positions 
upon Completion of Said Separating movement. 

11. In apparatus of the class described, in coin 
bination, two juxtaposed tool means having 
means movably mounting one of them for move 
ment toward or a Way from the other to permit 
the insertion or removal of a portion of a hat 
body like the brim, said tool means each com 
prising operating material in band-like form and 
Ineans for Supporting Said material with means 
adapted upon actuation to feed said band-like 
material relative to said supporting means, driver 
meanS for each of Said feeding means, the driver 
means for the feeding means of Said movable 
tool having means mounting it to partake of 
movement With Said tool, movable means for ef 
fecting movement of Said nowable tool and of 
Said nowable driver means, means responsive to 
movement of Said movably mounted driver means 
operating to drive it, and means responsive to 
movement of Said movable means operating to 
drive the other driver means. 

12. An apparatus as claimed in claim 11 in 
Which one of Said driver means comprises a ratch 
et Wheel and its driving means comprises a pawl. 

13. An apparatus as claimed in claim 11 in 
Which at least One of Said driving means includes 
means having a lost motion connection. 

4. An apparatus as claimed in claim 11 in 
Which both of Said driver means comprise ratch 
et Wheels, the driving means for the ratchet 
wheel movable with the movable tool comprising 
paWl means relatively fixed, thereby to effectro 
tary movement of the ratchet wheel, and the 
driving raeans for the other ratchet wheel com 
prising pawl means and means causing it to move 
in response to novement of said movable means 

15. In apparatus of the class described, in 
combination, a tool for operating upon a hat and 
having an effective operating portion in the form 



4. 
of strip material. With means adapted upon ac 
tuation to give the latter an advancing move 
ment, means for supporting and actuating Said 
tool to give it a movement relative to the hat 
body operated upon that comprises motion of 
reciprocation, a ratchet Wheel for driving said 
strip-advancing means and connected to partake 
of reciprocation with said tool, a movable mem 
ber relative to which said ratchet wheel recip 
rocates, and pawl means carried by said movable 
member and actuatable thereby to operate said 
ratchet wheel and effective upon the latter 
throughout the range of reciprocation thereof. 

16. In apparatus of the class described, in com 
bination, a tool for operating upon a hat and 
having an effective operating portion in the form 
of strip material with means adapted upon actu 
ation to give the latter an advancing movement, 
means for Supporting and actuating Said tool to 
give it a movement relative to the hat body oper 
ated upon that comprises motion of reciprocation, 
a ratchet wheel for driving said strip-advancing 
means and connected to partake of reciprocation 
with said tool, a movable member relative to 
which said ratchet Wheel reciprocates, pawl 
means for coaction with said ratchet means, and 
means movably mounting said pawl means on 
said movable member to partake of movement in 
response to the reciprocating movement of Said 
ratchet Wheel. 

17. In apparatus of the class described, in com 
bination, a tool for operating upon a hat and 
having an effective operating portion in the form 
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of strip material with means adapted upon actu 
ation to give the latter an advancing movement, 
means for supporting and actuating said tool to 
give it a movement relative to the hat body op 
erated upon that comprises motion of reciproca 
tion, a ratchet wheel for driving Said strip-ad 
vancing means and connected to partake of re 
ciprocation with said tool, said tool-mounting 
and driving means comprising also means adapt 
ed upon actuation to effect movement of Said 
tool and of Said ratchet Wheel in the direction of 
the plane of the ratchet wheel, pawl means, and 
means mounting said pawl to hold it against 
movement upon movement of said ratchet wheel 
in the direction of its plane, thereby to effectro 
tary movement of Said ratchet wheel. 

18. An apparatus as claimed in claim 17 in 
which the mounting means for said pawl in 
cludes movable connections permitting the paWl 
to partake of reciprocation in response to the 
motion of reciprocation of the ratchet wheel. 

19. In apparatus of the class described, in com 
bination, a frame having tool means for Oper 
atting upon the brim of a hat, a hat support hav 
ing substantially flat means upon which at least 
a portion of the hat brim may rest, a member 
adjacent said tool means and positioned to be 
engaged by the side portion of the CrOWn of the 
hat and thereby to Substantially fix the position 
of the brim portion operated upon by said tool 
means relative to the latter, and driven rotary 
means of lesser axial height and of lesser radius 
than the interior of the crown of the hat, said 
driven rotary means having means mounting it 
relative to said hat Support in a position to ex 
tend freely into the hat crown and tangentially 
engage in rolling contact a portion of the inside 
face of the side portion of the Crown in juxtapo 
sition to said member for effecting a rotary move 
ment of the hat and movement of progression of 
the brim relative to Said tool means. 
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bination, a frame having tool means for oper 
ating upon the upper face of the brim of a hat, 
a hat Support having means upon which at least 
a portion of the hat brim may rest, a member 
adjacent said tool means and positioned to be 
engaged by the Side portion of the crown of the 
hat and thereby to substantially fix the position 
of the brim portion operated upon by said tool 
means relative to the latter, and driven rotary 
means of lesser axial height and Cf lesser radius 
than the interior of the crown of the hat, said 
driven rotary means having means mounting it 
relative to Said hat support in a position to ex 
tend freely into the hat crown and tangentially 
engage in rolling contact a portion of the inside 
face of the Side portion of the crown in juxtapo 
sition to said member for effecting a rotary move 
ment of the hat and movement of progression 
of the brim relative to said tool means, said mem 
bel having a face in the direction toward said 
tool means shaped to permit the latter to oper 
ate up to the junction of the crown with the 
brim and having that face thereof that engages 
the side of the crown curved in the direction of 
curvature of the croWn Side. 

21. In apparatus of the class described in which 
there is frame means having a hat-operating 
tool that has an operating means in strip form 
with means for Supporting and feeding the op 
erating means relative to the tool means and 
means for giving Said tool means motion relative 
to the hat body operated upon, the combination 
of a magazine for the strip form of operating 
means comprising a magazine casing of at least 
two separable parts, means mounting one of the 
parts on the frame means, means detachably se 
Curing the other part thereto, said magazine cas 
ing having an opening through which the op 
erating means in strip form passes to said tool 
means, Said means for detachably securing the 
Separable casing part comprising a shaft-like 
Stud Secured to the latter and functioning to sup 
port a roll of the operating means in strip form, 
Said magazine casing having a stud-like mem 
ber adjacent its opening to guide withdrawn strip 
form of Operating means therethrough, said 
stud-like member being secured at one end there 
of to Said frame means, said separable casing part 
and the other end of said stud-like member hav 
ing portions that interfit upon assembly of said 
Separable casing part to the other. 

22. In apparatus of the class described, in com 
bination, two members supporting respectively 
two tools for operating upon the opposed faces 
of the brim of a hat, and means for effecting sep 
aration thereof to permit insertion or removal of 
a hat brim and comprising toggle means the links 
of which have a range of operation to assume 
Such allinement as effects locking, and means 
for actuating said toggle means. 

23. In apparatus of the class described, in com 
bination, two members supporting respectively 
tWO tools for Operating upon the opposed faces of 
the brim of a hat, driving means for said two 
members to actuate said two tools relative to the 
hat brim, Said driving means comprising two ec 
Centric means having operative connections re 
Spectively. With said tWO members, one of said 
operative connections comprising sleeve-like 
means on one of Said members slidable axially 
relative to its eccentric means whereby said mem 
ber is movable axially in directions to effect sep 
aration or approach between said two tool means, 
and means for controlling axial movement of 

20. In apparatus of the class described, in com- 75 said member. 



2,309,141 
24. An apparatus as claimed in claim 23 in 

which the eccentric means relative to which the 
sleeve means is axially movable comprises a cylin 
rical Support for said sleeve means, a driven ec 

centric, and bearing means between said eccen 
tric and said cylindrical support, whereby Said 
bearing means permits relative rotary movement 
between said eccentric and said support and the 
movement between said sleeve means and Said 
support is primarily a sliding movement. 

25. In apparatus of the class described, in com 
bination, a pair of tool carriers each having at 
one end thereof an abrasive tool, said abrasive 
tools facing each other and adapted to receive 
therebetween a portion of the brim of a hat, 
means mounting and actuating said tool carriers 
to give their tools operating motions and to give 
the tool operating upon the upper side of the 
brim a motion such that any operating point. On 
the tool moves in a curved closed path, whereby 
said upper brim tool has a component Of nove 
ment toward and away from the side of the 
crown of the hat, a relatively fixed means posi 
tioned adjacent said upper brim tool and Sub 
stantially at the end of its movement in the di 
rection toward the croWn of the hat and to 
thereby prevent the tool from engaging the side 
of the hat crown, and means engaging the in 
side of that portion of the side of the hat crown 
that is engaged by Said relatively fixed Yneans for 
urging the crown side against said relatively fixed 
means and thereby to insure that the inner ra 
dial portions of the upper side of the brim are 
within the scope of the aforesaid notion of Said 
upper brim tool, said relatively fixed means hav 
ing a cross-section that is tapered in a direction 
toward the apex. Of the angle between the briin 
and the crown side to thereby interpose a mini 
mum, if any, thickness between the upper brim 
tool when at its outermost position and the crown 
side. 

26. In apparatus of the class described, in COIn 
bination, a pair of tool carriers each having at 
one end thereof an abrasive tool, said abrasive 
tools facing each other and adapted to receive 
therebetween a portion of the brim of a hat, 
means mounting and driving said two tool car 
riers to give the tWO tools operating notions 
relative to the hat brin received therebetween, 
said means comprising shaft means having two 
eccentric means, means in the form of a rotary 
bearing forming a connection between one of said 
eccentric means and one of said tool carriers, 
means forming a combined rotary and axially 
shiftable connection between the other of Said 
eccentric means and the other of said tool car 
riers comprising a sleeve-like member mounted 
rotatably relative to said other eccentric means 
and a sleeve-like part on the other of Said tool 
carriers Substantially telescopically fitted over 
said sleeve-like member and axially shiftable rela 
tive thereto, whereby said other tool carrier may 
be shifted axially of its eccentric means to change 
the spacing between the two tools, and means for 
controlling the shifting axially of said other tool 
carrier. 

27. In apparatus of the class described, in Com 
bination, a pair of tool carriers each having at 
one end thereof an abrasive tool, Said abrasive 
tools facing each other and adapted to receive 
therebetween a portion of the bin of a hat, 
means mounting and driving Said two tool car 
riers to give the two tools Operating motions rela 
tive to the hat brim received therebetween, said 
means comprising shaft ineans having two ec 
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centric means, means in the form of a rotary 
bearing forming a connection between one of 
said eccentric means and one of Said tool car 
riers, means forming a combined rotary and aX 
ially-shiftable connection between the other of 
said eccentric means and the other of said tool 
carriers whereby said other tool carrier may be 
shifted axially of its eccentric means to change 
the spacing between the two tools, means for 
controlling the shifting axially of said other tool 
carrier, means for urging Said axially shiftable 
tool carrier axially toward the other and there 
by lessen the distance between said two tools, 
said controlling means comprising a member 
movable in the direction of axial shift of Said 
other tool carrier, the latter and said nowable 
member having coacting bearing portions where 
by the Operating motion of Said other tool carrier 
may freely take place relative to said movable 
member, and means for actuating said movable 
member. 

28. In apparatus of the class described, in con 
bination, a pair of tool carriers each having at 
One end thereof an abrasive tool, said abrasive 
tools facing each other and adapted to receive 
therebetween a portion of the brim of a hat, 
means mounting and driving said two tool car 
riers to give the tWo tools operating notions rela 
tive to the hat brim received therebetween, said 
means comprising shaft means having two ec 
centric means, means in the form of a rotary 
bearing forming a connection between one of said 
eccentric means and one of said tool carriers, 
means forming a combined rotary and axially 
shiftable connection between the other of said 
eccentric means and the other of said tool car 
riers whereby said other tool carrier may be 
shifted axially of its eccentric means to change 
the Spacing between the two tools, means for 
controlling the shifting axially of said other tool 
carrier, said axially shiftable tool carrier having 
two portions one on each side of its axis, said 
shift-controlling means comprising a movable 
yoke-like member whose two portions are respec 
tively juxtaposed to said two carrier portions, 
and means for controlling novement of said 
yoke-like member. 

29. In apparatus of the class described, in con 
bination, a pair of tool carriers each having at 
one end thereof an abrasive tool, said abrasive 
tools facing each other and adapted to receive 
therebetween a portion of the brina of a hat, 
means mounting and actuating said tool car 
riers to give their tools operating motions and to 
permit movement of one carrier toward the other 
thereby to vary the spacing between said tools, 
Spring means urging said movable tool carrier in 
a direction to lessen the distance between said 
tWO tools and means for controlling the separa 
tion between said two tools and for limiting their 
approaching movement comprising controllable 
movable means, said movable means and said 
movable tool carrier having coacting portions 
through Which When said movable means is moved 
in One direction said movable tool carrier is moved 
in a direction to separate said tools against the 
action of said Spring means, and means limiting 
movement of said movable means in reverse di 
rection to form a stop to prevent said spring 
means from moving said innovable carrier suffi 
ciently to cause its tool to contact the tool of the 
other carrier. 

30. In apparatus of the class described, in com 
bination, a frame structure comprising a base 
portion supporting an upstanding frame portion, 
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the latter supporting movable tool-carrier means 
and mechanism for actuating said carrier means 
to actuate tool means carried thereby, hat-op 
erating tool means carried by said carrier means 
and by the latter positioned to be accessible at 
a side of said frame structure for operation upon 
a hat, casing-like means Substantially enclosing 
said frame structure and the parts carried there 
by, said enclosing means being cut away to ex 
pose said tool means, and means detachably se 
curing said enclosing means to said frame struc 
ture, said enclosing means comprising a plurality 
of sections, said base portion and said sections 
having interfitting parts, said securing means 
comprising pairs of disconnectable elements, one 
pair for each section, for detachably securing each 
section to said frame structure, and means for 
conjointly controlling all of said pairs of ele 
ments. 

31. In apparatus of the class described, in con- : 
bination, a frame having tool means for Operat 
ing upon the brim of a hat, a hat Supporting ta 
ble upon the surface of which at least a portion 
of the hat brim may rest, rotary driving means 
extending substantially transversely of the table 
surface and supporting above the latter a rotary 
hat-feeding member having an axial height and 
a radius less than those of the crown of 
a hat received thereover and whose brin rests 
flatWise upon said table surface, said rotary mem 
be having a peripheral band-like portion ex 
posed above said table Surface and of lesser ax 
ial extent than said hat crown for engaging tan 
gentially and in rolling driving contact against a 
part of the inside face of the side portion of said 
crown, a member having means mounting it rela 
tive to said frame and adjacent said tool means 
and in a position to engage the outside face of 
that part of the side portion of the crown whose 
inside face is engaged by the peripheral portion 
of Said rotary member and by the engagement of 
the outside face of the side portion of the crown 
with said second-mentioned member to fix the 
radial extent of hat brim presented to said tool 
means as Said rotary member in coaction with 
Said second-mentioned merinber effects a rotary 
movement of the hat and movement of progres 
Sion of the brim relative to said tool means, and 
means for driving said rotary driving means to 
give the peripheral portion of said rotary feeding 
member a relatively low linear speed. 

32. An apparatus as claimed in claim 31 in 
which the peripheral band-like portion of said 
rotary feeding member comprises a band of a 
resilient material, and means coacting between 
said second member and said rotary member to 
urge one of then toward the other to effect a 
yielding gripping of the side portion of the crown 
as Said rotary member effects rotary movement of 
progression of the hat. 

S3. In apparatus of the class described, in Com 
bination, a frame having tool means for operat 
ing upon the brim of a hat, a hat Supporting 
table upon the surface of which at least a por 
tion of the hat brin may rest, rotary driving 
means extending substantially transversely of 
the table surface and supporting above the latter 
a rotary hat-feeding member having dimensions 
to freely receive thereover the crown of a hat 
whose brim rests upon said table surface and hav 
ing a peripheral portion for engaging tangentially 
and in rolling driving contact against a part of 
the inside face of the side portion of the Crown, 
a member positioned adjacent said tool means to 
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the crown in juxtaposition to the part of the 
inside face engaged by the peripheral portion of 
said rotary member, whereby the latter in coac 
tion with said second-mentioned member effects 
a rotary movement of the hat and movement of 
progression of the brim relative to said tool 
means, and means for driving said rotaly driv 
ing means to give the peripheral portion of said 
rotary feeding member a, relatively low linear 
Speed, an auxiliary frame supporting said rotary 
driving means, with means novably supporting 
said auxiliary frame from said first-mentioned 
frame for movement in a direction to move said 
rotary feeding member toward or away from said 
tool means, and means yieldingly urging said 
auxiliary frame and hence said rotary feeding 
member in a direction to press that portion of 
the Side of the crown that is engaged by said 
rotary member against said second-mentioned 
member with a force sufficient to effect rotary 
movement of the hat without substantial slippage 
between the contacting surfaces of the peripheral 
portion of the rotary member and the inside face 
of the Side portion of the crown. 

34. In apparatus of the class described, in 
combination, a frame having tool means for op 
erating upon the brin of a hat, a hat supporting 
table upon the surface of which at least a por 
tion of the hat brim may rest, rotary driving 
means extending Substantially transversely of 
the table surface and supporting above the latter 
a rotary hat-feeding member having dimensions 
to freely receive thereover the crown of a hat 
whose brim rests upon said table surface and 
having a peripheral portion for engaging tan 
gentially and in rolling driving contact against 
a part of the inside face of the side portion of 
the crown, a member positioned adjacent said 
tool means to engage the outside face of the side 
portion of the crown in juxtaposition to the part 
of the inside face engaged by the peripheral por 
tion of Said rotary member, whereby the latter 
in coaction with said second-mentioned member 
effects a rotary movement of the hat, and move 
ment of progression of the brin relative to said 
tool means, and means for driving said rotary 
driving means to give the peripheral portion of 
Said rotary feeding member a relatively low 
linear Speed, an auxiliary frame supporting said 
rotary driving means, with means movably sup 
porting Said auxiliary frame from said first 
mentioned frame for movement in a direction to 
move said rotary feeding member toward or away 
from Said tool means, and means yieldingly hold 
ing Said auxiliary france in either of two posi 
tions in One of which said rotary feeding member 
has its peripheral portion urged toward said sec 
Ond member to grip a part of the side portion 
of the crown therebetween and in the other of 
which said rotary feeding member is displaced 
from Said Second member and from the tool 
means to permit removal or replacement of the 
hat. 

35. A high Speed brim pouncing apparatus 
comprising two member's Supporting respectively 
two tools for Operating upon the opposed faces 
of the brin of a hat, driving means for said two 
members to actuate said two tools relative to the 
hat brim, said driving means comprising two 
eccentric means having operative connections 
respectively With Said two members to give the 
latter and their respective tools notion of trans 
lation in cycles per unit of time depending upon 
the speed of drive of said eccentric means, one 
of said operative connections comprising axially 
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elongated and relatively thin-walled sleeve-like 
neaS Oil One Of Said henbers and slidable ax 
ially relative to its eccentric means whereby said 
member is movable axially in directions to effect 
Separation or approach between said two tool 
means, and the other of Said operative connec 
tions comprising axially relatively short rotary 
bearing means between the other of said mem 
berS and its eccentric means proportioned as to 
maSS and Weight distribution to substantially 
match the naSS and weight distribution of Said 
first-mentioned operative connection, whereby 
the moments set up by said two members when 
actuated by their respective eccentric means are 
Substantially equal, said two eccentric means 
being in Such out-of-phase relation that said 
moments act in Substantially opposite directions 
and Substantially neutralize one another, and 
means for controlling axial movement of said 
axially ilovable member. 

36. In apparatus of the class described, in 
combination, a pair of tool carriers each having 
at O2ne end thereof an abrasive tool, Said abrasive 
tools facing each other and adapted to receive 
therebetween a portion of the brin of a hat, 
means mounting Said tool carriers for relative 
noVenent therebetween in a direction to effect 
Separation or approach thereof and of their 
tools, means for driving said two tool carriers 
to give then and their respective tools operating 
notions to effect operation upon the two sides 
of the hat brim by the two tools, and means 
for controlling the separating and approaching 
movement between said two tools, said control 
ling means Comprising a member having means 
mounting it for novement in said direction and 
presenting a plurality of distributed bearing por 
tions to One of Said tool carriers, said one tool 
carrier having Substantially correspondingly dis 
tributed bearing portions respectively engaging 
the bearing portions on said movable member 
for relative movement therebetween in response 
to the movement of drive of said one tool carrier, 
and means for Controlling Said movable member 
in Said direction to effect relative movement of 
Separation Cr approach between said tool car 
eS. 
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37. An apparatus as claimed in claim 36 in 

Which Said movable member is in the form of 
a pivoted yoke having means pivotally support 
ing it for movement in said direction and in 
Which Said controlling means comprises means 
for shifting the position of said yoke about its 
axis of pivoting. 

38. In apparatus of the class described, in 
Combination, a frame having tool means for op 
erating upon the brin of a hat, a hat support 
having Substantially flat means upon which at 
least a portion of the hat brin may rest, a mem 
ber adjacent Said tool Ileans and positioned to 
be engaged by the side portion of the crown of 
the hat and thereby to substantially fix the posi 
tion of the brin portion operated upon by said 
tool means relative to the latter, and driven 
rotary means of lesser axial height and of esser 
radius than the interior of the crown of the hat, 
Said driven rotary nears having neans nount 
ing it relative to Said hat Support in a position 
to extend freely into the hat crown and tangen 
tially engage in rolling contact a portion of the 
inSide face of the side portion of the crown in 
juxtaposition to said member for effecting a 
rotary movement of the hat and movement of 
progression of the brin relative to said too 
means, and mounting means for said hat support 
With adjusting means for adjusting the angle of 
Said Substantially flat means and hence of the 
plane of the brin portion resting thereon rela 
tive to the plane of the brim portion being oper 
ated upon by Said tool means. 

39. An apparatus as claimed in claim 25 in 
which there is provided means moveably mount 
ing Said hat support and said driven rotary 
means for movement as a unit toward or away 
from Said meinber and means operating upon 
Said last-mentioned mounting means for effect 
ing movement of separation from said tool means 
With Said member of Said hat Support with said 
driven rotary means for removing or inserting 
a hat body relative to Said eriber and said 
driven rotary means. 
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