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Myinvention relates to a method of harden 

ing steel. 
The principal object of my invention is 

to devise a method of hardening steel which 
is characterized by a uniformity of product, 
free from internal strains and tendency to 
warp, and an imparting to the steel any de 
sired degree of elasticity, toughness, and ca 
pacity for resisting shock. 

o A further object is to devise a method as 
above described, and particularly one that is 
adapted for the hardening of thin steel, which 
is characterized by a high production rate 
with a minimum of handling on the part of 

16 the operator. - - 
A. E. object is to devise a method of 

hardening thin steel sheets in the form of 
razor blades which is designed to effect a 
substantially individual treatment of the 
blades without preventing the attainment of 
a favorable rate of manufacture. 
A further object is to devise an apparatus 

for performing the hardening or tempering 
steps of the method which is designed to effect 
the chilling of the heated steel with marked 
rapidity, while at the same time absolutely 
preventing the creation of a warped condi 
tion through inadequately relieving the in 
ternal strains. . . . 

30 My improved method and the apparatus 
for effectuating the same are more particul 
larly intended for use in the heat treatment of 
thin razorblades of a well known type. As 
now practiced in the art, the blade blanks 
after perforation and forming, are assembled 
in stacked and interleaved relation on a frame 
with sheets having a high heat conductivity, 
usually E. This assembly is then 
clamped, subjected to heat, and finally chilled 
to harden the blade blanks, the copper sheets 
serving both to conduct heat inwardly to and 
outwardly from the uncovered areas of the 
blanks. 
The practice of the foregoing method pre 

45 vents penetration of the blanks by oxidation, 
except over limited areas, during the heatin 
andchilling operations, an effect which woul 
otherwise render thebinks useless owing to 

- their thinness. Aside from this preventive 
50 ability, the method is characterized by cer 
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tain disadvantages which detract from its 
desirability for use. The stacking of the 
blades not only requires undue time and 
labor, but the manifest difficulty of uniformly 
clamping, heating, and cooling the blanks 
quickly at a uniform rate results in the pro duction of blades having varying qualities 
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and capacities for maintaining a cutting edge. 
The method and apparatus embodied in the 

present application are intended to conserve 
the advantage of the older type of heat treat 
ment in respect of preventing oxidation, while 
at the same time substantially effecting an 
individual treatment of the blanks, thus sat 
isfying the ideal requirements. Notwith 65 
standing this advantage, the production rate . 
is not lessened, owing to the improved mode 
of handling, and may in reality be increased 
over existing methods. The product is char 
acterized by a marked uniformity of struc 
ture, with a resulting capacity for withstand 
ing shock and maintaining a cutting edge over 
a longer period of time than now obtains in 
the art. 
For purposes of disclosure, the method and 

apparatus are described with reference to the 
manufacture above noted, but it will be ob 
vious that application of the central idea in 
volved may be made with equal facility to 
other products such as wire, springs of va 
rious types, and other articles requiri 
treatment. 
These and further objects of my invention 

will be set forth in the following specifica 
tion, reference being had to the accompany 
ing drawing, and the novel means by which 
said objects are effectuated will be definitel 
pointed out in the claims. , 
In the drawing: 
Fig. 1 is a diagrammatic view in side ele 

vation showing the various apparatus uti 

ng heat 
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lized in carrying out my improved method, 
arranged in the order of their operation. 

Figs. 2, 3 and 4 are sections taken along 
lines of the same respective numerical desig 
nation in Fig. 1, looking in the direction of . 
the respective arrows. 

Fig. 5 is a E. view of the steel strip as 
it is passed through the various apparatus 
for hardening purposes. 

95 

00 



10 

5 

2 

A steel strip 10 of any desired length and 
having a width and thickness appropriate for 
thin razor blades is first perforated to form 
the usual openings 11 and 12, and is scored 
as at 13 to indicate the end edges of the blades. 
These operations are performed prior to the 
hardening and the strip may then be fed di 
rectly to the apparatus hereinafter described, 
or it may be wound on a spindle 14 in the 
manner indicated by the numeral 15. From 
the spindle 14, the strip 10 is unwound and 
drawn through the various apparatus herein 
after described by a pair of coacting roller's 
16, appropriately mounted and suitably 
driven, between which said strip passes. 
The first step in my improved method is 

the heating of the strip 10 to a predetermined 
temperature which is effected by passage 
through a tube 17 of approved cross section 
which is arranged in a furnace 18 provided 
with a burner 19. The strip 10 is propelled 
by the rollers 16 at a predetermined, constant 
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speed and the furnace 18 is of a length ade 
quate to insure the heating of the strip 10 
to the desired temperautre before it issues 
therefrom. 

Immediately adjacent the delivery opening 
of the tube 17 is arranged the apparatus for 
effecting the chilling of the heated strip for 
hardening the same. This apparatus coln 
prises a pair of coacting chamber's 20 and 21, 
preferably arranged invertical relation, with 
the strip 10 passing therebetween and sub 
jected to the weight of the upper casing 20. 
A chilling fluid 22 passes continually through 
said casings, ducts 23 and 24 communicating 
with the upper casing 20 for this purpose and 
ducts 25 and 26 with the lower casing 21. 
Said casings are preferably formed of a ma" 
terial having a high heat conductivity, SO 
that the heated strip 10 in passing therebel 
tween will be quickly chilled, the abstracted 
heat being conducted to the chilling medium 
22. - 

In order to relieve any internal strains that 
may be present in the strip 10 after being 
subjected to the action of the chilling me 
dium and to properly temper the same for 
insuring the obtention of a fine cutting edge, 
said strip next passes between a pair of co 
acting channel frames 27 and 28, also ar 
ranged in vertical relation, the bases of said 
frames serving to clamp said strip under the 
weight of the upper frame 27 and the up 
standing sides thereof to properly confine the 
heat received from burners 29 and 30. Dur 
ing passage between said frames, the strip 
will be again heated, but to a temperature less 
than the initial temperature received in the 
furnace 18. 
After leaving this second heated zone, the 

strip 10 is again chilled by moving between 
coacting casings 31 and 32 which are similarly 
arranged and constructed to the casings 20 
and 21. The heat treatment of the strip 10 
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is then completed, after which it may be sev 
ered along the scored lines 13 to form the 
blade blanks which may then be ground and 
polished in any approved manner. 

It will be observed that, according to my 
improved method, the heat treatment is a 
continuous operation, thus insuring a high 
production rate even though the successive 
blade blank portions of the strip 10 are treat 
ed individually. Two desirable, but here 
tofore conflicting characteristics, are there 
fore successfully combined. Heating and 
chilling of the strip 10 are effected without 
oxidation thereof or contact with the flame 
or chilling medium and moreover, adequate pressure is maintained during the chilling 
and second heating operation to prevent 
warping of the strip. However, the latter 
pressure will not be sufficiently great to pre 
vent movement of the strip 10 by the rolls 16 
and this pressure may be exerted either in 
the manner shown, under the action of grav 
ity, or it may be effected mechanically, which 
would permit the positioning of the chilling 
casings and heating frames in other position 
relations than vertical. 
The product resulting from this mode of 

treatment possesses a high degree of elasticity 
without affecting its capacity for receiving 
and maintaining a oditting edge over a con 
siderable period of time, characteristics 
which are highly desirable in razor blades. 
As before stated, it is contemplated that the 
strip 10 will be propelled through the vari 
ous steps of the FE by the rollers 16 at 
a COInstant rate O 
dling has been found suitable for the heat 
treatment of razor blades, but it will be ob 
vious that other types of products might re 
quire a varying or intermittent rate of speed. 
While I have shown one set of elements and 

combinations thereof for effecting my im 
proved method and apparatus for the heat 
treatment of steel, it will be understood that 
the same are intended for the purpose of ill 
lustration only and in nowise to restrict the 
same to the exact steps and combinations 
shown, for many changes may be made there 
in without departing from the spirit of my 
invention. 
I claim: 
1. The herein described method of hard 

ening lengths of steel which consists in draw 
ing the same successively through a heated 
Zone, a chilled Zone, a second heated zone, and 
a second chilled Zone to harden the original 
length progressively, a predetermined pres 
sure being maintained on the portions of said 
steel passing through said chilled zones and 
said second heated Zone and said steel being 
maintained free from contact with the chill 
ing medium employed. 

2. The herin described method of hard 
ening lengths of thin steel which consists 
in passing the same successively through a 
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speed, which mode of han 
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heated zone, a chilled zone, a second heated 
zone including the application of heat to the 
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opposite sides of said steel, and a second 
chilled zone to harden and temper the origi 
nal length progressively, a predetermined 
pressure being maintained on the portions of 
said steel passing through said chilled zones 
and said second heated Zone, and said steel 
being maintained free from contact with the 
chilling medium employed. 
In testimony whereof, affix my signature. 

SAMUEL L. SALZMAN. 
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