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Charles Delafontaine, North Hollywood, Calif., assignor 
to The Bank of America National Trust and Savings 
Association, Los Angeles, Calif., 21 national banking 
corporation 

Original application March 12, 1951, Serial No. 215,127, 
now Patent No. 2,709,874, dated June 7, 1955. Di 
vided and this application April 29, 1955, Serial No. 
504,913 ' 

4 Claims. (Cl. 271—-2.6) 

This invention relates to a machine for sharpening the 
edges of strips of metal, and has particular reference 
to a machine for continuously grinding, honing and 
stropping metal strips to be used for safety razor blades. 

This application is a division of my copending appli 
cation Serial No. 215,127, ?led in the United States 
Patent O?ice on March 12, 1951, now U. S. Patent No. 
2,709,874, issued June 7, 1955. 

One of the principal objects of my invention is to pro 
vide a novel machine for continuously sharpening an 
edge or edges of thin metal strips to a high degree of 
?neness. 

In the United States Letters Patent No. 2,492,292 
and No. 2,492,293, issued December 27, 1949, to George 
Douglas Jones et al. and to George Douglas Jones, re 
spectively, are disclosed various forms of razors em 
ploying a ribbon-type blade, that is, a blade of con 
siderable length which is unspooled from a magazine 
to present successive unused portions as desired. This 
so-called ribbon blade presents sharpening problems 
unique in the industry. Accordingly, it is an important 
object of my invention to provide a machine for. sharpen 
ing strips of metal to be used as ribbon-type razor 7 
blades. 
One of the difficulties encountered in the production 

of ribbon-type razor blades is the inspection of the steel 
strips after sharpening. In the production of conven 

- tional safety razor blades, inspection of the sharpened 
blades is relatively simple, since'the strip, after sharpen 
ing, is cut into the individual blades which may then 
be inspected individually without interference with the 
sharpening operation, and ‘the faulty blades discarded. 
Finished ribbon-type blades of the character described 
are approximately forty inches in length, as opposed to 
the approximate one and one-half inch length of the con 
ventional razor blades, and to reserve the inspection of 
these long blades until they have been cut to the de 
sired length would require the rejection of an entire 
blade where perhaps only a very short length of the 
same is defective. When the relatively high cost of the 
special steel required for these blades is considered, it 
will be understood that inspection in the manner de 
scribed would be a wasteful and expensive process. 
Another object of my invention is, then, to provide a 
sharpening machine having novel means for selective in 
spection of the strip as it is being sharpened. 
Another object of my invention is to provide new and 

improved means for guiding a metal strip through the 
various stations of a sharpening machine. . 
A further object of my invention is to provide novel 

and improved coolant distributors for the sharpening 
wheels of a machine of the character described. 
Yet another object of my invention is to provide a 

novel and improved mechanism for cleaning a sharpened 
strip to remove coolant, pieces of metal, grit, etc., 
A further object of my invention is to provide a novel 

power transmission system for honing wheels of the heli 
cal or worm type, the‘ transmission system being so ar-. 
ranged that the wheels remain in synchronisrn even 
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though they are disengaged for initial set-up of the 
machine, or for adjustment, etc. 

Other objects and advantages of this invention it is 
believed will be apparent from the following detailed de 
scription of a preferred embodiment thereof as illus 
trated in the accompanying drawings. 

In the drawings: 
Figures 1a, 1b and 1c are top plan views of a sharp 

ening machine embodying my invention. 
Figure 2 is a sectional elevation taken substantially 

on the line 2—2 of Figure 10. 
Figure 3 is a sectional elevation taken substantially 

on the line 3-3 of Figure 1a. 
Figure 4 is a sectional elevation taken substantially 

on the line 4-4 of Figure 1a. 
Figure 5 is a detailed elevation of the power trans 

mission system for the honing wheels, partly broken 
away. 

Figure 6 is a view similar to Figure 5 but illustrat 
ing one of the honing wheels in retracted or disengaged‘ 
position. 

Figure 7 is a sectional elevation taken substantially 
on the line 7—7 as shown in Figure 5. 

Figure 8 is a sectional elevation taken substantially 
on the line 8—8 as shown in Figure 1a. 

Figure 9 is a sectional elevation taken substantially 
on the line 9—-9 of Figure 8. 

Figure 10 is a front elevation of the gauge and mount-' 
ing for measuring the width of the ground blade. 

Figure 11 is a sectional elevation taken substantially 
on the line 11—11 of Figure lb, and illustrating the 
optical sizer or comparator used for measuring the ?nal 
width of the blade. ’ 

Figure 12 is a sectional elevation taken substantially 
on the line 12-12 of Figure 11. 

Figure 13 is a sectional elevation taken substantially‘ 
on the line 13~—13 of Figure 11. 

Figure 14 is a view similar to Figure 13 butillustrat 
ing the appearance of the image when the strip is under 
size. ' 

Figure 15 is a sectional elevation taken substantially‘ 
on the line 15--15 of Figure 8. 

Figure 16 is a sectional elevation taken substantially 
on the line 16—-16 of Figure 15. 

Figure 17 is a sectional elevation taken substantially 
on the line 17-17 of Figure 15. 

Figure 18 is a sectional elevation taken substantially 
on the line 18-18 of Figure 1b. 

Figure 19 is a detailed plan view of the stropping 
station. . 

Figure 20 is a sectional elevation taken substantially 
on the line 20—20 of Figure 19. 

Figure 21 is a sectional elevation taken substantially 
on the line 21-21 of Figure 20. 1. 

Figure 22 is a side elevation of that portion of the 
machine illustrated in Figure 1c. ' 

Figure 23 is a sectional elevation taken substantially‘ 
on the line 23——23 of Figure 22 and is partially broken 
away for clarity of illustration. ' 

Figure 24 is a sectional elevation taken substantially 
on the line 24———24 of Figure 22. 
Figure 25 is a sectional elevation taken substantially 

on the line 25—25 of Figure 22. , , 

Figure 26 is a sectional elevation taken substantially 
on the line 26—26 of Figure 25. 

Referring now to the drawings, the general arrange-N 
ment of the machine as shown in Figures 1a, 1b and 
10 will be brie?y described. A coil of thin strip steel: 
30 is mounted on a supply reel 31 and the strip is fed 
through a grinding station generally indicated 32,_*;a-" 
rough hone station 33,‘ a ?nish hone station 34, thence 
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through a cleaner unit 35, and then through the strop 
ping station 36. The strip 30 is then led through the 
pull-out station generally indicated 37, from whence it 
is formed into a loop 38 and led through the ?nal in 
spection station 39. The strip passes through intermit 
tent drive unit 40, is formed into a second loop 41, 
and then led through constant drive unit 42 where the 
?nished sharpened strip is coiled on a take-up reel 43. 
The various units forming the respective stations are 

mounted on a base generally indicated 44 which in 
cludes a pair of tubular rail members 45 extending sub 
stantially the entire length of the-machine. The reel 31, 
which may include a circular steel plate 46 having a cen 
tral hub 46*‘, is journaled on a shaft 47 which is in 
turn supported on an arm 48 mounted on the'base 44. 
Mounted adjacent the reel 31 on the arm 48 is a cen 
ter guide member 49 through which the strip 30 is 
passed, the guide member serving to align the strip cen 
trally of the machine. The guide member 49 may be 
pivotally connected to the arm 48 as at 50 to provide 
for adjustment thereof. 
The grinding station 32 includes a pair of opposed par 

allel grinding rolls 51 and 52 each having stub shafts 
53 and 54 respectively at either end journaled in hear 
ing blocks 55 and 56. The bearing blocks 55 and 56 
are secured to the blocks 58 and 59 which are in turn 
slidably supported at an angle on the base members 60 
for adjustment of the grinding members with respect 
to the strip by manipulation of the wheels 61 and 62. 
This adjustment mounting is substantially identical with 
that provided for the honing stations and will be de 
scribed with more particularity below. The grinding 
rolls 51 and 52 each includes a plurality of grinding 
wheels 63 and 64 of conventional design, the wheels 
on one of the grinding members being staggered with 
respect to and interlocked with the wheels on the other 
member. The grinding rolls rotate downwardly (in the 
direction of the arrows in Figure 4) with respect to the 
vertical strip 30 to grind the upper edge thereof and 
are driven by means of V-belt drives 65 and 66 from 
a -motor;67 and a motor 68. The strip 30 as it passes 
between the grinding wheels 63 and 64 is maintained 
in the proper vertical position by means of hold-down 
rolls 69., one pair of rolls being on either side of the 
grinding rolls. These hold-down rolls, which are used 
throughout the machine at the various stations, are de 
scribed more fully below . 
Means are provided to cool and lubricate the strip 

and the grinding rolls, and as shown in the drawings, 
these means. may include the coolant distributor 70 
mounted above the strip’ at the intersection of the grind 
ing wheels. As shown best in Figure 4, the distributor 
includes an upper longitudinal block 71 having a hori 
zontal ?uid passageway 72 extending therethrough and 
connecting with outlet bore 73. The block is supported 
on a coolant manifold member '74 which includes a pair 
of plates 75 and 76 having a horizontal. manifold bore 
77 in communication with the outlet bore 73. The 
plates 75 and 76 are provided with a plurality of curved 
grooves 78 and 79 respectively, affording clearance for 
the grmdlng wheels 51 and 52. The plate 75 is further 
provided with a plurality of recesses 80 and the plate 
76 is likewise provided with similar recesses (not shown). 
The strip 30 bears against inserts 81 and 82 of hardened 
steel or other alloy such as tungsten carbide and is held 
?rmly in place against the inserts 81 by the action of 
the hold-down. rolls 69 mentioned above. At all times 
during the operation of the grinding rolls, coolant is 
pumped from the reservoir 157 (see Figure 3) to the 
manifold 77 and down over the rolls and strip via the 
outlet passage 83 to be recovered in a suitable collection 
pan (not shown) and returned to the reservoir for re 
cycling. 
The primary purpose of the grinding station 32 is to 
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remove excess stock from the strip 30 and to bring the 
vertical dimension, or width of the strip, within the de 
sired limits. Accordingly, means are provided for meas 
uring the width of the strip as _it_leaves the grinding sta 
tion, and as shown in the drawings, particularly Figures 
1a and 10, these means may include the gauge 84 which 
is of conventional design having a spring loaded foot 
member 85 dapted to actuate the pointer 86. The gauge 
84 is mounted on a vertical arm 87 secured to a trans 
verse base member 88 which in turn is carried on the 
rails 45. Also carried on the arm 87 is a strip guide 
block 09 which includes a hard insert 90 upon which 
the bottom edge of the strip is carried. A gauge block 
81 is carried on pivot arm 91a and rests on the upper 
edge of the strip 30. The gauge foot 05 bears freely 
on the pivot arm 91a and hence any deviation in the 
width of the strip will displace the gauge block 91 and 
hence also the foot 85, thus indicating over- or under 
size on the dial 92. 
The ground strip proceeds from the above described 

measuring station to the rough hone station 33 which 
includes a pair of opposed parallel honing rolls 93 and 
94 disposed longitudinally in the direction of the strip. 
These rolls are of the helical or worm type and rotate 
downwardly against the upper edge of the strip 30 (see 
Figure 8) so that their operating surfaces advance towards 
the ground edge of the strip. The rolls 93 and 94 are 
carried on shafts 95 and 96 respectively which are jour 
naled in suitable bearings on the arms 9'7 and 98. These 
arms are secured to block members 99 and 100 which 
are slidably mounted on base members 101 and 102. The 
base members are secured to the frame 103 which is 
mounted on the rails 45. The honing rolls are encased 
in a removable cover member 33a (see Figure 3). 
Means are provided for adjusting the position of the 

honing rolls with respect to the strip. As both sides of 
the honing station 33 are identical, only one side will be 
described in detail. As shown in Figures 8 and 9, the 
block member 99 is provided with a longitudinally-extend 
ing channel 104 having inclined walls for slidable engage 
ment with the outwardly inclined upper sides 105 of the 
base member 101. The upper surface 105a and the 
upper sides of the base member 101 are inclined at an 7 
angle away from the horizontal, the block member 99 
being slidable therealong to carry the honing roll 93 away 
from or towards the strip 30 at an angle. Vertical and 
horizontal adjustment of the honing rolls is thus provided 
since the angular movement in one lane is in effect the 
resultant of the horizontal and vertical components of 
motion. 

Control means are provided for the block member 99, 
and as shown in the drawings, these means may include 
a mounting plate 106 secured to the outer end of the base 
member 101 and having journaled therein a shaft 107 
having a threaded portion 108 engageable in a threaded 
aperture 109 in the block member. A control shaft 110 
provided with hand wheel 111 is journaled normal to the 
shaft 107 in bearings 112 and carries a wormv 113 which is 
engaged with a worm wheel114 mounted on the shaft 107. 
From this description it will be understood that by turn 
ing the hand wheel the threaded portion 105 of the shaft 
107 will be rotated, causing movement of the block mem 
ber 99 with respect to the base member 101. Mounted 
on the upper side of the plate 106 is a sleeve 115 encom 
passing the shaft 110 and carrying a pair of pointers 116. 
The hand’ wheel 111 is provided with graduations (not 
shown) for indexing purposes. 

Fine adjustment of the block member 99 and hence the 
honing roll is accomplished with the use of the hand wheel 
111 due to the gear reduction between the worm and 
worm wheel- arrangement. Means are provided for disen 
gaging the worm 113 from the worm wheel 114, and as 
shown in Figure 9 the bearings 112 for the control shaft 
110 are carried in an arm 117 which is pivotally con 
nected to the plate 106 by means of the pin 118. The 
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arm 117 is locked in place, with the worm and wheel en-. 
gaged, ‘by means of bolt 119 which passes through aper 
tures (not shown) in the plate and in the arm. By loos 
ening the bolt, the arm may be swung to the left in Fig 
ure 9 to disengage the worm and wheel and the shaft 107 
may be turned directly by means of a crank, not shown, 
engaged in the square end 120 of the shaft. 

Drive means are provided for the honing rolls 93 and 
94, and as shown in the drawings these means may include 
a motor 125, the shaft of which is connected by means of 
the V-belts 126 to a pulley 127 carried on honing roll shaft 
96. Since the honing rolls are of the worm type and 
operate in mesh, the rotation of the respective rolls must 
be in synchronism. The shaft 96, therefore, is connected 
to the shaft 95 by suitable transmission gearing 128 to 
drive the same. This gearing is further arranged so that 
one or both of the honing rolls may be moved outwardly 
and out of mesh without disengagement of the transmis— 
sion gears, thus preserving the synchronous relationship 
between the two honing rolls. As shown in the drawings, 
particularly Figures 5 and 7, this transmission gearing in 
cludes a driving gear 129 on the reduced portion 120 of 
the shaft 96 engaged with a gear 130 which is in turn 
engaged with gear 131 for driving the gear 132 on the 
reduced portion 121 of the shaft 95. Gears 130 and 131 
are mounted on stub shafts 133 and 134 respectively which 
are journaled at one end in a cross-bar 135. The bar 
135 is pivotally connected at its midpoint by means of a 
pin 136 to a downwardly extending arm 137. The arm 
137 is freely slidable vertically in a central opening 138 ' 
formed in the upstanding plate 139 which is secured to the 
frame 103. Disassembly of the gears 130 and 131 from 
the gears 129 and 132 is prevented by means of links 140 
and 141 which are pivotally connected to arms 98 and 
97 and secured to bearings 142 and 143 respectively, in 
which bearings are journaled the other ends of the stub 
shafts 133 and 134. The operation of the transmission 
arrangement will be understood from an inspection of 
Figure'o wherein the honing roll 93 is illustrated in the dis 
engaged position, that is, the roll has been moved to the 
right from the position shown in Figure 5. It will be ob 
served that the gears 129, 130, 131, and 132 are all en 
gaged as in Figure 5, the arm 137 having moved upwardly 
in the plate 139 to permit the gear 131 to move upwardly 
and to remain engaged with the gear 132 which has been 
moved to the right. It will be understood that movement 
of the honing roll 94 to the left as viewed in Figure 6 
will cause a similar action in that the gear 131 will move 
vertically upwardly to permit the gear 129 to move to the 
left while remaining engaged therewith. - 
The motor 125 is adjustably mounted, and as shown in 

Figure 3 it is secured to a table 150, which is supported 
at one end by a yoke 151 having a pair of slots 152 en 
gageable with pins 153 extending from the table. The 
yoke is pivotally connected to the base 44 by means of a 
cross-shaft 154. The other end of the table is provided 
with an eye member 155 secured to another cross~shaft 
154a which is supported on a plurality of jack members 
156. 
The coolant distributor for the honing station is of 

necessity somewhat different than that for the grinding 
station due to the helical shape of the honing rolls. Cool 
ant ?uid is fed from the reservoir 157 through the con 
duit 170 and into the distributor block 180 by means of 
the pump 158v driven through suitable belting 159 by the 
motor 160. An upstanding pipe 181 leads from the 
block to the distributor head 182 (see Figure 8).’ As 
shown best in Figures 8, 15 and 16, the distributor head 
182 comprises a tubular member 1553 upon which is se 
cured the distributor casing 184; The tubular member is 
provided with a plurality of longitudinally spaced aper 
tures 185 through which is delivered the coolant which 
strikes the inclined face 186 of the casing. The several 
streams of coolant emerging from the apertures 185 are 
merged into a single sheet upon striking the face 186 and 
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are delivered as such from the relatively narrow longii 
tudinal opening 187 in the bottom of the casing 184. By 
this means an elongated sheet of coolant is continuously 
delivered to the bite between the honing rolls and com 
pletely covering the same. ' 

Strip guide means, in addition to the hold-down rolls 
69, are provided at the honing station, and as shown in 
the drawings, particularly Figures 8, l5 and 17, these 
means may include the block 190 which is secured to a 
base 191 mounted on the frame 103 and provided with 
an upper insert 192 of extremely hard metal. The in 
sert provides a base across which the lower edge of the 
strip progresses, the strip being held thereagainst by the 
hold-down rolls 69 and the action of the grinding rolls. 
Sidewise movement of the strip is prevented by means of 
guide plates 193 and 194 which are adjustably secured 
to the block 190 by means of clamp members 195, which 
are in turn secured to the block with threaded members 
1%. As shown in Figure 17, the upper portions of the 
guide plates and clamp members are curved to provide 
clearance for the honing rolls. Over a period of time 
the portion of the guide plates which contacts the strip 
will become worn due to the sliding of the strip there 
across. For this reason the guide plates are adjustably 
mounted as shown and may be moved upwardly after; 
proper resurfacing to compensate for the loose ?t due to 
wear. 

The strip 30 moves from the rough hone station to 
the optical sizer or comparator generally indicated 200 
where the width of the blade is checked to determine if 
the honing rolls 93 and 94 are properly set. It will be 
understood that at this stage of the operation it is es-. 
sential that the partially sharpened edge of the strip not 
be contacted by any part of the apparatus, and hence the 
width of the strip cannot be measured with a gauge simi 
lar to the gauge 84. Accordingly, as shown in Figure 11, 
the optical sizer 200 is provided which includes a base 
member 201 mounted on the rails 45. Secured to the 
base member is an upright arm 202 which carries the 
sizer gate assembly generally indicated 203. This as‘ 
sembly includes a block 204 having a hardened steel in 
sert 205 and two pairs of hold-down rolls 69 between 
which the strip is guided. Mounted above the block is 
the optical gate 206 (see Figure 12) which comprises a 
plate having an aperture 207 therein. This plate is lo. 
cated immediately to the right of and parallel to the 
strip as seen in Figure 11. A beam of light is directed 
from the light source 203 adjustably mounted on the 
arm 202 across the sharpened edge of the strip, and thence 
through the microscope 209 which is also mounted on the 
arm 202. The light proceeds from the microscope in 
the direction of the phantom line in Figure 11, impinges 
upon a mirror 210 mounted within the elongated housing 
211 and the image is formed upon a ground glass plate 
212 at the upper end of the housing. Figures 13 and 14 
illustrate two possible images which may be formed upon 
the ground glass 212, it being understood that the images 
are inverted. The vertical dimension of the aperture 207 
is exactly equal to the required tolerance in the width 
of the strip. Hence, if the width of the strip is within 
the acceptable limits the appearance of the image will 
be as shown in Figure 13, that is, light from the light 
source 208 will shine only through the aperture and the 
image will be that of the aperture (reduced in vertical 
dimension by an amount equal to the amount by which 
the width of the strip exceeds the minimum limit). In 
Figure 14 the image is that of an undersize strip, light 
having passed through the aperture, and also between the 
upper edge of the strip and the bottom,v edge 213 of the 
gate 206. The other possibility is, of course, a strip 
which exceeds the maximum tolerance, and the image for 
this is not shown. There would be no image; that is, the 
strip would completely cover the aperture in the gate and 
no light would pass therethrough. 
A control box 215 is mounted on the base member 201 
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for controlling the amount of light emitted from the light 
source 208 and is provided with an on-off switch 216 and 
a variable control 217 which operates a variable re 
sistance (not shown). 
From the optical sizer the strip 30 proceeds to the 

?nish hone station 34. This station is substantially iden 
tical with the rough hone station previously described 
with the exception that the honing rolls are finer than 
those used at the rough hone station. As shown, the 
grinding rolls and transmission gears are provided with 
cover members 218 and 219 respectively. 
The strip is continuously pulled from the ?nish hone 

station to the cleaner unit 35 where coolant which ad 
heres .to the strip is removed from the sharpened strip. 
As shown best in Figure 18, the cleaner unit includes a 
base 220 mounted on the rails 45. Secured centrally of 
the base 220 is an upstanding post 221 which carries the 
cleaner block assembly 222. The block is provided with 
a central longitudinal passage 223 through which the 
strip 30 travels, the passage being provided with hard- a 
ened steel inserts 224 against which the bottom edge 
of the blade bears. Means are provided to direct a 
stream of solvent or detergent ?uid downwardly over 
the strip, and as shown in the drawings these means may 
include the inlet ?tting 225 secured to and extending 
through the upper block wall 226. A vertical central 
slot 227 leads from the inlet ?tting to the surge reser 
voir 228. The solvent washes down over the strip, clean 
ing it of substantially all foreign matter which may be 
contained thereon. Means are provided for sealing the 
longitudinal passage 223 to prevent leakage of solvent 
therethrough. As shown in Figure 18, these means may 
include the air inlet ?ttings 229, one on either side of 
the solvent inlet ?tting. Vertical bores 230 lead from 
the inlet ?ttings through the passage 223 and into the 
surge reservoir 228. Auxiliary surge passages 231 are 
provided, one between each of the vertical bores 230 
and the central slot 227. It will be understood from 
the above description that this arrangement permits 
blasts of air to be directed through the vertical bores 230 
and against the strip 30, thus preventing leakage of sol 
vent outwardly along the longitudinal passage 223. The 
surge passages 231 are provided to permit solvent to 
leak through the passage 223 from the central slot 227 
to build up in the surge passages and it then is forced t 
downwardly through the vertical bores 230 much in the 
manner of an atomizer. 

In order to prevent excessive build up of back pres 
sure in the surge reservoir due to the mixture of air and 
solvent therein, pressure relief unit 232 is provided. An 
outlet tubing 233 leads from the bottom of the surge 
reservoir to the solvent reservoir (not shown), and the 
tube is provided with a plurality of apertures 234 through 
which excess air may be bled. In order to prevent loss 
of solvent through the apertures, a splash housing is .; 
provided. The housing consists of a cup-shaped por 
tion 236 encircling the apertures 234 and has a ?ange 
237 secured to the tubing 233. A ?nal air dryer unit 
is provided on the cleaner block assembly 222, and as 
shown this includes the air inlet ?tting 238 which leads 
to a manifold 239 which serves a plurality of longitu 
dinally-spaced vertical bores 240 extending downwardly 
across the passage 241 through which the strip is led. 
The cleaned blade is given a ?nal polish at the strop-v 

ping station 36 which is generally similar to the grind 
ing station previously described, with the exception that 
the stropping rolls 245 and 246 are of a material such 
as leather and rotate in the opposite direction. That 
is, the rolls rotate upwardly with respect to the strip and 
in the direction of the arrows in Figure 21. This up 
ward force against the sharpened edge of the strip tends 
to lift the strip from the Carboloy insert base 247, and 
hence means are provided to ?rmly hold the strip down 
against the base 247. As shown in the drawings, par 
ticularly Figure 19, these means may include the “pairs 
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of hold-down rolls 69“, 69b and 69°. As shown, each 
of the stropping rolls is provided with a central annu 
lar groove 248 which provides clearance for the pair of 
hold-down rolls 69b mounted centrally of the stropping 
rolls. A strip guide member 281 is also provided .to 
hold the strip down against the action of the stropping 
rolls. 
As shown in Figures 20 and 21, each pair of hold-down 

rolls includes a roll 249 and a roll 250, each mounted 
for free rotation about an axis which is inclined or 
canted slightly from the vertical. As shown best in Fig 
ure 20, this inclination is in the direction of travel of 
the strip, so that the strip is continuously forced down 
wardly by the rolls. Each of the hold-down roller as 
semblies includes a block 251 secured to a suitable base 
252 by means of threaded members 253. The roll 249 
is journaled on a shaft 254 which is secured in an aper 
ture 255 in the block. The shaft is mounted at an an 
gle from the vertical to provide the necessary inclination 
of the roll 249, and similarly the upper surface 256 of 
the block is inclined at the same angle from the hori 
zontal so that the washer 257 may bear thereagainst. 
Means are provided for resiliently mounting the roll 

250, and as shown in the drawings, the roll is journaled 
on a shaft 258 having a reduced portion 259 secured 
to a transverse pin 260. The pin 260 is transversely 
slidable in a bore 270 and has a central groove 271 
through which the shaft 254 passes. A set screw 272 
may be provided as shown in the end of the pin 260 to 
?rmly secure the shaft 258 thereto. A downwardly ex 
tending arm 273 has an aperture 274 through which 
the grooved end of the pin 260 extends, the arm being 
secured thereto by means of a split ring 275. Mounted 
on the lower end of the arm 273 is a plunger 276 which 
operates in a transverse bore 277 in the block 251. The 
plunger is provided with a central bore 278 within which 
is contained a coil spring 279 which bears against the 
end of the bore 278 and against an adjusting screw 280. 
The spring 279 normally urges the plunger 276 to the 
right as seen in Figure 21 and hence also, through the 
medium of the rigid arm 273, urges the pin 260 and 
the roll 250 to the right against the strip. This resilient 
mounting permits the roll 250 to ?rmly bear against 
the strip which is backed by the roll 249 even though 
there may be slight irregularities in the shape and Width 
of the strip. 
Means are provided to lock the roll‘ 250 in inoperative 

position, and as shown in Figure 21 these means may 
include cam member 235 which includes a head 286 
mounted on the lower portion of the block 251 by means 
of a threaded element 287 extending through a central 
opening 288 in the head and engaged with the threaded 
bore 289 in the block. A washer 2% may be interposed 
between the head 286 and the side of the block. A cam 
surface 291 is provided on the head 286 and contacting 
the lower portion of the arm 273 so that when the threaded 
element is turned in a direction to move the head to the 
left as seen in Figure 21 the cam surface will ride against 
the arm and force the arm and the plunger 276 to the 
left. This also compresses the spring 279, permitting the 
pin 26!) and roll 256) to be moved to the left and away 
from the strip 30. 
The pull-out station 37 is provided with rolls for con 

tinuously pulling the strip through the respective stations 
described above. As shown in Figures 10, 22 and 23, this 
station includes a base member 295 secured to the rails 45 
and carrying a support frame 296. Mounted on the 
frame is .a pair of pull-out rolls 297 and 293 cooperating 
with a central pull-out roll 299 which is secured to a shaft 
3% journaled in bearings 361 in the frame. The shaft 
is connected by means of coupler member 35:2 to the 
drive shaft 303 of the variable speed motor generally 
indicated at 304. The motor is mounted on auxiliary rails 
305 secured to the base 44 at one end and supported at 
the other end by a jack member 306. A driving gear 307 is 
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keyed to the shaft 300 beneath the pull-out roll 299 and is 
engaged with gear 308 on the roll 297 and gear 311 on 
roll 298 to drive the same in the direction of the arrows in 
Figure 23. As shown, the strip 30 is padded through the 
bite between rolls 297 and 299 and then around the roll‘ 
299 and through the bite between the rolls 299 and 298. 
A semi-circular guide plate 310 is mounted on the frame 
and directs the strip around the roll 298 and forwardly 
therefrom to form the loop 38. 
The rolls 297 and 298 are pivotally mounted with re 

spect to the frame. The roll 297 is journaled on a pin 
312 extending vertically upwardly from an arm 313 which 
is pivotally connected at one end to the frame by means 
of a pin 314. At the other end of the arm 313 a link 
315 is pivotally connected by means of a pin 316. A 
tab 317 is secured centrally of the frame and adapted to 
underlie the link 315 as shown in Figure 23. The link 
is provided with a downwardly extending arm 318 through 
which is passed a screw member 319, the end of which 

It will be understood from 
this description that the roll 297 may be disengaged from 
the strip by loosening the screw member 319 and swinging 
the link 315 to the right while simultaneously pivoting 
the arm 313 in a counterclockwise direction as seen in 
Figure 23. The roll 297 may be forced against the strip 
and roll 299 by turning the screw member 319 in a direc 
tion to move the arm 318 away from the tab 317. The 
pivotal mounting of the roll 298 is similar to that described 
above, with the exception that the arm 320 which carries 
the roll and which is pivotally mounted at one end to the 
frame by means of a pin 321 is provided with a tab 309 
at the other end. The link 322 which corresponds to the 
link 315 is inverted in effect and is pivotally connected 
to the frame by means of bracket 323 and pin 324. 
As pointed out above, as the strip 30 proceeds from 

the pull-out station it is formed into a loop 38. The loop 
is supported by a table 330 which is mounted on a leg 
331 secured to the frame 296. The pair of holddown 
rolls 69‘1 act as friction brake means in maintaining the 
loop in the proper position. The loop functions as a 
supply medium for the intermittent ‘drive unit 40 (de 
scribed more fully below) which serves to present suc 
cessive portions of the strip to the ?nal inspection station 
39. By means of this loop it will be understood that the 
portion of the strip between the supply reel 31 and the 
pull-out station 37 may be continuously in motion while 
that portion of the strip between the pull-out station 37 
and the intermittent drive unit 40 may move intermittently 
with a dwell of su?’icient length of time to permit the 
sharpened edge of a portion of the strip to be inspected 
at the inspection station 39. 
The inspection station 39 consists of two identical visual 

inspection units 335 and 336, one on each side of the 
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strip, and therefore only one will be described in detail. ' 
The units 335 and 336 are secured to a base member 337 
mounted on the rolls 45. The base member having a cen 
tral support post 359 extending upwardly therefrom, as 
shown best in Figure 24. 
Mounted on the post 350 is a strip guide block 351 

having the usual hardened steel insert 352, a pair of hold 
down rolls 69 being provided at either end of the block. 
The inspection unit 335 includes a microscope 353 
mounted at an angle from the horizontal as shown, with 
the objective 354 directed at the sharpened edge of the 
lade. The‘microscope is provided with focusing wheels 

355 ‘and has an upwardly inclined eye piece 358. A 
cross bar 359 is secured to the rod 353 and carries a 
light source 360 which is directed horizontally at the 
sharpened edge of the strip. At the other end of the 
cross bar is supported a housing 361 having a ground 
glass face 362 and containing a bulb 363 or other suit 

7 able light source, the ground glass forming a background 
for the strip edge. Mounted above the housing is a light 
source 364 directed substantially downwardly onto the 

55 

60 

65 

70 

75 

‘it? 
sharpened edge of the strip. Control boxes 365 and 366 
are mounted on the rails 45 adjacent the respective in 
spection units and are provided with switches 367 for the 
various light sources. 
The intermittent drive unit 40 includes a driving 

roll 375 and a driven roll 376 mounted on shafts 377 
and 378 respectively. The shaft 377 is journaled in 
suitable bearings 379 on the frame 380. A bevel gear 
390 is carried on the lower end of the shaft 377 and co 
operates with the mutilated gear 391 to intermittently 
turn the shaft 377 and drive roll 375. The gear segment 
391 is mounted on a drive shaft 392, which shaft is 
coupled with an intermediate shaft 393 by means of 
a universal joint 394 (see Figure 22). The shaft 393 
is coupled by means of the universal joint 395 to a stub 
shaft 396 which is journaled in the frame 296. A bevel 
gear 397 is carried on the end of the stub shaft and in 
engagement with a bevel gear 398 on the shaft 300 for 
rotation of the mutilated gear 391 in the direction of 
the arrow in Figure 25. A gear 370 is mounted on 
the shaft 377 and engaged with a gear 371 on the shaft 
378 to drive the same. 
Lock means are provided for preventing “coasting” 

of the shaft 377 upon disengagement of the bevel gear 
390 from the gear segment 391, and as shown in the 
drawings this means may include the segmental ring 
399 mounted about the periphery of the gear segment 
391. This ring cooperates with a lock member 400 se 
cured to the shaft 377. The lock member 400 has a ?at 
end surface 401 which rides on the surface 402 of the 
ring, preventing rotation of the shaft while the bevel 
gear 390 is disengaged from the gear segment, the ring 
being provided with a gap adjacent the toothed portion 
403 of the mutilated gear to provide clearance for the 
lock member while the gears are engaged. The relation 
ship between the teeth of the bevel gear 390 and the 
mutilated gear 391 is such that upon disengagement 
thereof, the ?at end surfaces 491 is in a position to engage 
the ring 399. Means are provided to cushion the action 
of the lock member 400 as it initially contacts the ring 
399, and as shown in Figure 25, this means may include 
the friction brake 404 on the shaft 377. 
The driven roll 376 is pivotally mounted with respect 

to the frame much in the same manner as the pullout 
rolls 297 and 298, being provided with an arm 405 pivot 
ally connected to the frame at one end and having an 
adjusting link 496 pivotally connected to the other end, 
which link has an adjusting screw 407 engageable with 
a tab 498 on the frame. The sharpened and inspected 
strip is pushed from the intermittent drive rolls into a 
small loop 41 which leads to the constant drive rolls 42. 

This unit 42 includes a driving roll 416 and a driven 
roll 417 which are generally similar to the intermittent 
drive rolls previously described. Here, however, the 
driven roll, which is mounted on drive shaft 418, is driven 
at a constant speed by a stub shaft 419 which carries a 
bevel gear 429 engageable with a gear 421 on the shaft 
418. The stub shaft 419 is journaled in the frame 422 
and is connected to the shaft 392 by means of a uni 
versal joint 423. It will be understood that by means 
of this drive connection the constant speed rolls are 
driven at exactly the same speed as are driven the pull 
outrrolls 297 and 298. Therefore, with the above" de 
scribed arrangement of constant speed pull-out rolls 297 
and 298, loop 33, intermittent drive rolls 375 and 376,, 
loop 41 and constant drive rolls 416 and 417, I have 
provided means for feeding a strip continuously into 
one end of the machine and out of the other end of 
the machine at the same speed, while causing the strip 
to intermittently dwell at a point intermediate thev two 
ends. 
Mounted on the rails 45 is the take-up reel base 430 

having an upstanding post 431. Journaled in the post is 
a vertical shaft 432 which carries the take-up reel 43. 
Mounted below the reel is a pulley 433 for a ‘belt 434 
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which is connected to a pulley (not shown) mounted 
beneath the driven roll ‘417 for driving the takeup reel 
in synchronism with the constant speed rolls. 
The take-up reel includes a circular plate 435 having 

a central hub 436 keyed to the shaft about which the 
coil 437 of sharpened strip is wound. Means are pro 
vided for holding the coil on the take-up reel, and as 
shown in the drawings these means may include the plu 
i'ality of permanent magnets 438 set into the radial re 
cesses 439 in the plate. I have found that the magnets 
are effective in holding the coil on the plate, but they 
do not suf?ce to enable the coil to be properly reeled 
thereon. Accordingly, I have found that by slightly 
beveling the upper surface 440 of the plate, the coil will 
tend to stack evenly thereon. The inclination or bevel of 
the upper surface of the plate is exaggerated in Figure 2 
for clarity of illustration; only a very slight bevel is 
required. 
A switch box 450 is mounted on the base 44 from 

which the conduit 451 leads to the various electrical 
motors previously described. The box is provided with 
switch buttons 452 for controlling the operation of the 
various elements of the machine. it is essential that the 
grinding, honing and stropping stations be supplied at 
all times with coolant, and therefore means are pro 
vided to stop the operation of these stations upon failure 
of the coolant system. As shown in Figure 3, the cool 
ant conduit 170 is provided with a control or safety 
valve 453 of conventional design which is responsive 
to insuf?cient coolant pressure to de-energize the electri 
cal system. 

Having fully described my invention, it is to be under 
stood that I do not wish to be limited to the details 
herein set forth, but my invention is of the full scope 
of the appended claims. 

I claim: 
1. In a strip sharpening machine, means for guiding a 

moving strip having a sharpened edge and an unsharp 
ened edge and for holding the same against a bearing 
surface as the strip travels thereacross, comprising the 
combination of: a block member; a hardened metal in 
sert in the block member providing a plane bearing sur 
face across which the unsharpened edge of the strip 
travels; a pair of shafts mounted on said block member 
in parallel relation, the axes of the shafts being canted 
on an angle with respect to the plane surface of the metal 
insert, the ?rst of said shafts being rigidly secured to the 
block member; resilient mounting means for the second 
of said shafts, said means including a pin transversely 
slidable in a bore in the block member and carrying the 
said second shaft with the axes of the pin and the shaft 
in mutually perpendicular relation, the pin having a cen 
tral longitudinal groove through which the ?rst shaft 
passes, an arm secured to one end of the pin, a plunger 
secured to the arm and slidable in a second bore in said 
block member parallel to said ?rst bore, a spring ele 
ment compressed in a central bore extending axially in 
said plunger, so that the plunger, arm, pin and second shaft 
are normally urged in a direction towards said ?rst shaft; 
and a roller journaled on each of said shafts forming a bite 
therebetween through which the strip is passed, the an 
gular inclination of the shafts and of the rollers being 
such as to apply a component of force to the strip in a 
direction towards the plane surface of the metal insert to 
hold the unsharpened edge of the strip in contact there 
with. 

In a strip sharpening machine means for guiding a 
moving strip having a sharpened edge and an unsharp 
ened edge and for holding the same against a bearing 
surface as the strip travels thereacross, comprising the 
combination of: a block member; a hardened metal in 
sert in the block member providing a plane bearing sur 
face across which the unsharpened edge of the strip 
travels; a pair of ,shafts mounted on said block member 
in parallel relation, the axes of the shafts being canted 
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at an angle with respect to the plane surface of the metal 
insert, the ?rst of said shafts being rigidly secured to the 
block member; resilient mounting means for the second 
shaft, whereby the shaft is normally urged in a direc 
tion towards the ?rst shaft; and a roller journaled on each 
of said shafts forming a bite therebetween through which 
the strip is passed, the angular inclination of the shafts 
and of the rollers being such as to apply a component 
of force to the strip in a direction towards the plane sur 
face of the metal insert to hold the edge of the strip in con 
tact therewith. 

3. In a strip sharpening machine, means for guiding a 
moving strip having a sharpened edge and an unsharpened 
edge and for holding the same against a bearing surface 
as the strip travels thereacross, comprising the combina 
tion of: a block member; a hardened metal insert in the 
‘block member providing a plane bearing surface across 
which the unsharpened edge of the strip travels; a pair 
of shafts mounted on said block member in parallel re 
lation, the axes of the shafts being canted on an angle 
with respect to the plane surface of the metal insert, the 
?rst of said shafts being rigidly secured to the block mem 
ber; resilient mounting means for the second of said 
shafts, said means including a pin transversely slidable in 
a bore in the block member and carrying the said sec 
ond shaft with the axes of the pin and the shaft in 
mutually perpendicular relation, the pin having a central 
longitudinal groove through which the ?rst shaft passes, 
an arm secured to one end of the pin, a plunger secured 
to the arm and slidable in a second bore in said block 
member parallel to said ?rst bore, a spring element com 
pressed in a central bore extending axially in said plunger, 
so that the plunger, arm, pin and second shaft are nor 
mally urged in a direction towards said ?rst shaft; a 
roller iournaled on each of said shafts forming a bite 
therebetwen through which the strip is passed, the angular 
inclination of the shafts and of the rollers being such as 
to apply a component of force to the strip in a direc 
tion towards the plane surface of the metal insert to hold 
the unsharpened edge of the strip in contact therewith; 
and cam means operably connected to said block and 
contacting said plunger, said cam means being adapted 
to depress said plunger to lock said second shaft and its 
roller in a position wherein said rollers are spaced apart. 

4. In a strip sharpening machine, means for guiding 
a moving strip having a sharpened edge and an unsharp 
ened edge and for holding the same against a bearing 
surface as the strip travels thereacross, comprising the 
combination of: a block member; a hardened metal in 
sert in the block member providing a plane bearing sur 
face across which the unsharpened edge of the strip 
travels; a pair of shafts mounted on said block member 
in parallel relation, the axes of the shafts being canted 
at an angle with respect to the plane surface of the 
metal insert, the ?rst of said shafts being rigidly secured 
to the block member; resilient mounting means for the 
second shaft, whereby the shaft is normally urged in a 
direction towards the ?rst shaft; a roller journaled on 
each of said shafts forming a bite therebetween through 
which the strip is passed, the angular inclination of the 
shafts and of the rollers being such as to apply a com 
ponent of force to the strip in a direction towards the 
plane surface of the metal insert to hold the edge of the 
strip in contact therewith; and cam means operably con 
nected to said block and contacting said resilient mount 
ing means, said cam means being adapted to lock said sec 
ond shaft and its rollerin a position wherein said rollers 
are spaced apart. 
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