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PATENT OFFICE 
CHARLES A. EWING, OF STEELTON, PENINSYLVANIA, 

MIETROT} OF AND APPARATUS FOR TREATING STEEL. 
Application filed December 23, 1920. Serial No. 432,759. 

To all thom, it may concern 
Be it known that I, CHARLEs A. EWING, 

a citizen of the United States of America, 
residing at Steelton, in the county of EDau 
phin and State of Pennsylvania, have in 
vented certain new and useful Improve 
ments in Methods of and Apparatus for 
Treating Steel, of which the following is 
a specification. 
This invention has reference to a new and 

improved method and apparatus for treat 
ing steel, and more especially steel rails 
for railways and tramways wherein the 
rails are tempered to produce an unusually 
hard and tough or sorbitic rail head to the 
exclusion of all brittleness and faulty micro 
structure. 
One of the objects of the invention em 

bodies an improved method and apparatus 
for hardening steel rails wherein the hard 
ening medium, which may be air, gas or 
elastic fluid is caused to move during the 
treatment of the rail. 
Another object of the invention resides 

in the method of and apparatus for con 
tinuously moving the rail during the hard 
ening treatment thereof with the harden 
ing medium also movable to form a con 
tinuous uninterrupted treatment of the rails. 
The apparatus employed for carrying the 

method into operation embodies a moving 
receptacle containing the hardening medium 
with the rails automatically clamped thereto 
in a manner to present the head of the rail. 
for direct contact by the hardening medium 
during the entire period that the rail is 
clamped to the receptacle. 

Another object accomplished by the ap 
paratus has reference to the manner of 
clamping the rail to the receptacle to pro 
vide a substantially confined pocket for the 
head of the rail to cause an even distribu 
tion of the hardening medium, such as air, 
gas or elastic fluid over the entire head of 
the rail. . . . . . . 
A further object of the apparatus em 

ployed is to provide automatically operated 
releasing valves to permit the hardening 
medium to flow in contact with the rail 
immediately upon the clamping of the rail 
to the support containing the hardening 

medium with a subsequent automatically 
closing operation of the valves when the 
rails are delivered from the support. 
A further object of the invention is to 

provide a machine or device for hardening 
rails wherein a rotatable receptacle or cas 
ing i containing the hardening medium is 
provided with a plurality of automatically 
operating rail engaging clamps for main 
taining the rails secured to the casing dur 
ing partial rotation thereof. 
A still further object of the invention 

is to provide an apparatus for hardening 
steel rails wherein a rotatable receptacle 
containing the hardening medium has rails 
automatically clamped the reto during a por 
tion of the rotation of the receptacle with 
a plurality of valves adapted to be opened 
during the clamping movement of the rails 
to the casing to permit the flow of harden 
ing medium in the casing direct to the 
heads of the rails. 
With the above general objects in view 

and others that will become apparent as the 
nature of the invention is better understood, 
the same consists in the novel form, com 
bination and arrangement of parts herein 
after more fully described, shown in the 
accompanying drawings and claimed. 

In the drawings, wherein like reference 
characters. designate corresponding parts 
throughout the several views, 

Figure 1 is a longitudinal sectional view 
of a rail hardening machine constructed in 
accordance with the present invention, there 
-being illustrated a rotatable casing or re 
ceptacle of oval formation with the valves 
controlling the flow of the hardening 
medium at the upper side thereof opened 
and the lower valves closed, , 

Figure 2 is an end elevational view of 
the machine showing the operating can for 
closing the rail clamping arms and the 
air pipe, . . . . . . 

Figure 3 is a vertical cross sectional view 
of the machine shown in Fig. 1, 

Figure 4 is a detail sectional view show 
ing the cam and rod operating thereby for. 
shifting the rail clamps, 

Figure 5 is a detail sectional view show 
ing a portion of the rotatable receptacle 
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and one of the control valves for the hard 
ening medium, the stem of the valve pro 
jecting slightly beyond the rail supporting 
webs, 

Figure 6 is a fragmentary plan view 
showing one of the rail clamps, and 

Figure 7 is a fragmentary plan view of 
a portion of the receptacle showing the 
longitudinal pocket receiving the head of 
the rail with the supporting webs of the 
rail head and the passage openings in the 
bottom wall of the pocket. 
In the art to which this invention relates, 

steel rails have been tempered by many 
methods to produce a hard and tough rail 
head and the absence of all brittleness and 
flaws in the structure of the rail, such meth 
ods employing the submersion of the heated 
rails in fluid solutions and also by the appli 
cation, when the rails are heated above the 
critical temperature, of air, gas or elastic 
fluids. In the latter method it has hereto 
fore been customary to provide a stationary 
air or gas supply pipe line with devices for 
moving the rail in proximity of the pipe 
line with the subsequent spreading over the 
surface of the rail the hardening fluid. Con 
siderable difficulty is encountered in han 
ding the rails and moving the same into 
position for treatment in this pio: ess while a 
considerable quantity of the hardening 
medium is lost in view of the spreading 
thereof. 
The present invention aims to overcome 

all of these difficulties, and embodies a novel 
method of treating the rails for hardening 
and a new apparatus for carrying the meth 
od into operation. Briefly described, the 
method expressed in this application pro 
vides for the continuous movement of the 
rail during the hardening process and also 
a continuous movement of the ('asing 
or receptacle containing the tempering 
medium during the tempering process. 
It is not intended to limit this invention 
to any particular direction of movement 
given the rails and hardening medium 
during the hardening process, but there is 
shown in the accompanying drawinos for 
purposes of illustration only, a rotatable re 
ceptacle having the hardening medium de 
livered thereto and confined therein under 
the control of valve devices. A plurality of 
rail clamps are carried by the peripheral 
wall of the receptacle and are operated un 
der the influence of a can and lever ar 
rangement whereby the rails are received 
in the clamps and automatically moved 
home on the receptacle by the cam to be 
so retained during one-half revolution of 
the receptacle, the cabn operating to permit 
the release of the clamps at the end of the 
travel of the rails at which time the rails 
are delivered from the receptacle. The 
outer wall of the receptacle is provided with 
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a plurality of spaced longitudinally ex 
tending pockets or cavities for receiving and 
supporting the rail heads. The valve de 
vices, each carry an elongated stem extend 
ing radially of the receptacle and into the 
adjacent pocket to be engaged by the rail 
head when clamped to the receptacle to open 
the valve and permit the flow of the hard 
ening medium directly onto the rail head. 
The pocket is so constructed as to provide a 
Substantial confining area for the hardening 
medium to insure an even distribution of the 
hardening medium over the entire rail head. 
The valve devices being automatically 
opened by the clamping home of the rails, 
the same are automatically closed when the 
'ais are released from the receptacle so that 
a wasteful escape of the hardening medium 
is eliminated. In the manufacture of steel 
rails, the same are preformed prior to hard 
ening by passing through suitable roll ma 
chines to provide a camber or arcuate bend 
in the rail with the inner circle of the arc 
lying in the rail base. In this invention the 
rails are reversely cambered so that the rail 
section embodying the greatest area, i. e., 
the head lies in the inner arc and to com 
pensate for this curvature, the rotatable re 
ceptacle for supporting the rails during the 
hardening thereof has a central bilge taper 
ing toward the opposite ends, although it 
is not essential in carrying the method ex 
pressed in this application into operation to 
provide the oval receptacle as a receptacle 
including a cylindrical wall may as well be 
adapted for the purpose. 

It being understood that the invention il 
lustrated in the accompanying drawings 
shows only one enn bodiment thereof, such 
showing comprises in detail the provi 
sion of a base supporting fra ne ine] u d 
ing end standards 1 and 2 with the 
connecting foot plate 3. If desired, the 
rotating receptacle supported in the end 
standards may be slightly varied in 
construction to provide for intermediate 
supports when the receptacle is constructed 
of unusual length. The receptacle constric 
tion is shown more clearly in Figs. 1 and 5 
to 7, the same embodying end walls 4 and 5 
connected by an oval receptacle wall 6. The 
end wall 5 carries a stub shaft. 7 mounted in 
a journal bearing 8 in the upper end of the 
standard 2 with the inner end of the stub 
shaft extending inwardly of the end wall 5, 
hollowed to provide a cup bearing 9 for 
purposes presently to appear. The support, 
for the end wall 4 includes a hearing flange 
10 through which a pipe J 1 extends with a 
packing bearing 10 between the wall flange 
10 and the pipe 1. A packing gland 12 
surrounding the pipe 11 at the ou fer side of 
the wall 4 confines the hall bearings 13 be 
tween the packing gland and the flange 10 
so that the easing may freely rotate on the 
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pipe with an air tight connection between 
the casing fange 10 and the pipe. The outer 
end of the air pipe is rigidly secured in the 
bearing 14 at the upper end of the standard 
1 while the inner end thereof is loosely re 
ceived in the cup bearing 9 of the stub shaft 
7, this construction being clearly shown in 
Fig. 1. As illustrated, lateral openings or 
ports 15 are provided in the side walls of the 
pipe 11 to permit the free passage of the 
hardening medium, Such as air, gas or elas 
tic, fluid into the chamber 16 of the recep 
tacle. The rotation of the receptacle is ef 
fected by a power shaft 17 carrying a gear 
18 meshing with a relatively large gear 20 
upon the stub axle 7 so that the receptacle is 
rotated at a relatively low rate of speed. 
While a gearing connection between the 
power shaft and casing is illustrated, it is 
understood that other forms of power trans 
mission mechanism may be employed such as 
pulleys upon the shafts 7 and 17 with a con 
necting belt. 
As shown in Figs. 1 and 5 the receptacle 

is divided into chambers 16 and 21 and 21 
by the cylindrical partition wall 22 sur 
rounding the pipe 11 and spaced from the 
wall 6, the ends of the cylindrical partition 
wall being integral with or otherwise fixed 
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to the ends walls 4 and 5, a circular partition 
23 formed midway the end walls 4 and 5 pro 
viding for the separate outer chambers 21 
and 21. 
To confine the hardening linedium within 

the chamber 16 received from the pipe 11. 
and to regulate the flow thereof to the outer 
chambers 21 and 21* the cylindrical parti 
tion 22 is provided with a plurality of 
spaced valve openings 24 closed by a disk 
valve 25 carrying a stem 26 upon the inner 
end thereof surrounded by a coil spring 27 
engaging at its inner end an abutment 28 
fixed to the wall 22 and through which abut 
ment the stem 26 is adapted to project upon 
opening movement of the valve as shown in 
Fig. 1, each valve carrying an outwardly 
directed stem 29 projecting through a per 
foration 30 in the receptacle wall 6 as shown 
in Figs. 1 and 5 for purposes presently to 
appear. It will be seen, from an inspection 
of Fig. 1 that the opening of certain valves 
will cause the fluid in the chamber 16 to pass 
into either or both of the outer chambers 21 
and 21. 
The rails upon the hot bed are delivered to 

the machine and are picked up by the clamp 
ing arms and delivered to the receptacle to 
be carried thereby during partial rotation of 
the receptacle, the clamping arms each in 
cluding a lever 31 pivotally mounted upon a 
support 32 carried by the outer face of the 
receptacle wall 6 with the free Swinging end 
33 thereof fashioned to receive the base 
flanges of a rail. As shown in Figs. 2 to 4 
the receptacle wall 6 is provided with longi 

tudinally extending peripherally spaced and 
inwardly directed surface depression walls 
34 adjacent the clamp pivots 32 with a lon 
gitudinally extending shaft 35 disposed in 
each depression and iournaled in the end 
walls 4 and 5 of the receptacle. At inter 
als, disks 36 spaced inwardly of the longi 

tudinally alined clamp arms 31 are fixed to 
the shaft 35 and are operatively associated 
with the clamps 31 by radial rods 37, each 
pivoted to the side face of the adjacent disk 
36 and extending through a slot 38 in the 
clamp arm 31. A head 39 is carried by the 
outer end of each rod 37 and the rod, be 
tween the head and clamp arm is surround 
ed by a compression coil spring 40 normally 
forcing the clamp arm 31 toward the wall 6 
of the receptacle and limited by the radial 
lugs 41 on the rod 37 inwardly of the clamp 
arm. The clamp arms 31 associated with a 
single shaft 35 are simultaneously operated 
upon rotation of the shaft, the shaft adja 
cent the end wall 4 extending outwardly 
thereof and carrying a lateral arm 42 with 
a short end rod 43 extending parallel with 
the shaft 35 and having upon the free end 
thereof a roller 44 for engagement with a 
cam 45 fixed to the stationary pipe 11. Upon 
rotation of the casing within the bearing 8 
and upon the pipe 11 at the opposite end of 
the casing the shafts 35 moving with the 
casing present the rollers 44 upon the ends 
thereof for engagement with the cam 45 and 
as shown in Fig. 2 the cylindrical surface 
45 of the cam engaged by the rollers 44 will 
present the clamps in an open condition 
while continued movement of the roller to 
engage the can face 4.5° will cause a rocking 
movement of the armas 42 and rotation of the 
shafts 35 and disks 36 fixed to the shaft to 
move the clamp arms 31 radially inwardly 
toward the casing to a closed position illus 
trated at the upper side of Fig. 2. 
ASSuming that the clamping arms are in 

the open position at the lower side of Fig. 2 
with the casing rotating in the direction of 
the arrow, the clamping arms move up 
wardly between the rails of the hot bed A 
and receive a rail B in the clamp end 33 
and upon continued movement the cam sur 
face 45b of the camin 45 moves the arms 42 
to rotate the shafts 35 to move the arms and 
rails supported therein toward the recepta 
cle. The head of he rail is positioned adja 
cent the wall 6 and is received in a longitu 
dinal pocket formed by spaced radial ribs 
46 extending between the end walls 4 and 5 
of the receptacle and connected by trans 
verse webs 47 between which an opening 48 

As shown in Figs. * in the wall 6 is formed. 
1, 3 and 5, the outer stem 29 of the valve 25 
projects into the pocket between the side 
ribs 46 with the outer ends thereof terminat 
ing in a plane slighly outwardly of the up 
per surfaces of the connecting webs 47 of the 
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ribs. When the clamps move inwardly 
toward the receptacle to place the head of 
the rail B between the ribs 46 for support 
On the WebS 47 the outer ends of the valve 
stems 29 are engaged by the rails to force 
the valve stems inwardly and remove the 
alves 25 from the seats 24 against the face 

of the valve springs 27. The hardening me 
dium within the chamber 16 passes into the 
outer chambers 21 and 21 for passage 
through the receptacle wall openings 48 for 
direct inpinging against the head of the 
rail, the rail comparatively closing the outer 
open side of the spaced ribs 46. The hard 
ening medium is confined within the pocket 
formed by the ribs to thoroughly quench the 
rail head and escape laterally thereof. The 
rotation of the receptacle may be timed to 
permit the temperature of the rails to fall 
below the critical temperature prior to dis 
charge of the rail from the receptacle clamps 
so that the heat remaining in the rail in be 
ing redistributed will not raise the tempera 
ture in the rails above the critical tempera 
ture. The rails B are retained in clamped 
relations on the receptacle through a move 
ment of substantially one-half rotation of 
the receptacle so that when the rollers 44 
escape the cam wall 45 the weight of the 
rails will move the clamps outwardly to per 
mit their free discharge on the receiving 
platform C as shown in Fig. 2. 
The resilient mounting of the clamp arms 

31 will permit a limited movement thereof 
when in clamped position relative to the 
receptacle to provide for partial contraction 
and expansion of the rails but such move 
ment will not be sufficient to permit the es 
cape of the rails from the clamps until the 
roller's 44 are free of the cam face 45°. Also 
by the partition wall 23 rails of different 
lengths may he mounted in series upon the 
receptacle, and in the case of a relatively 
short rail the valves 25 controlling commu 
nication between the chamber 16 and either 
of the chambers 21 and 21 will alone be op 
erated to permit the flow of hardening fluid 
from the chamber 16 to either outer cham 
ber. 

It is not intended that this invention 
should be limited by the terms herein em 
ployed or the time periods in applying the 
hardening medium to the rails, it being also 
understood that working conditions may 
necessitate various changes in the details of 
constriction without departing from the 
spirit of the broad invention. When the 
rails are delivered from the receptacle, the 
same are slightly cambered and during the 
cooling of the base flange sections thereof 
the same are partially straightened by the 
natural hardening of the base flanges, but it 
is to be understood that suitable devices may 
be employed for finishing the rails in exact 
alinement as may be desired. 

1496,531. 

The invention broadly includes an appa 
ratus for moving the rails during the hard 
ening process thereof and also moving a re 
ceptacle containing the tempering medium. 
The invention furthel includes as a novel 
feature the automatically operating valve 
devices for opening and closing the supply 
of hardening medium when the rails are re 
ceived on the carrier and delivered there 
from, while other advantages will be appar 
ent from the above detail description of the 
method and apparatus employed to accom 
plish the results. 
What is claimed as new is:- 
1. The method of hardening steel l'ails 

after rolling while the temperature of the 
rail is above the Critical temperature, con 
sisting in moving the hardening medium 
during treatment of the rail and maintain 
ing the same relation to the Irail wilhen di 
recting the hardening medium the 'eon. 

2. The method of hardening steel rails 
after rolling while the temperature of the 
rail is above the critical temperature, con 
sisting in rotating the hardening medium 
during treatment of the rail. 

3. The method of hardening steel rails 
after rolling while the temperature of the 
rail is above the critical temperature, con 
sisting in moving the rails during treatment 
thereof and directing the hardening medium 
Only on the heads of the rails. 

4. The method of hardening steel rails 
after rolling while the temperature of the 
rails is above the critical temperature, con 
sisting in moving the rails in an arcate 
path during treatment thereof and direct 
its the hardening medium only on the heads 
of the rails. 

5. The method of hardening steel rails 
after rolling while the temperature of th3 
Tails is above the critical temperati Fe, con 
sisting in mounting the rails on a moving 
l'eceptacle, containing a hardening nimedium. 
and moving the receptacle and rails during 
treatment thereof. 

6. The method of hardening steel rails; 
after rolling while the temperature of the 
rails is above the critical temperature, con 
sisting in simultaneously moving a body of 
hardening medii in and the rails. 

7. The method of hardening steel rails 
after rolling while the temperature of the 
rails is above the critical temperature. co 
sisting in successively delivering the rails to 
a moving receptacle containing a hardening 
medium, and supplying the hardening me 
dium directly to the head of the rails while 
Supported on the moving receptacle. : 

8. Apparatus for hardening steel rails 
While the temperature of the rails is above 
the critical temperature, including a mov 
ing receptacle containing air, gas or elastic 
fillic and constructed for directing the har 
dening medium Only on the heads theireof. 
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9. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature, including a rotat 
ing receptacle containing air, gas or elastic 
fluid. 

10. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature, including a mov 
able receptacle containing air, gas or elastic 
fluid, and means associated with the recep 
tacle for supporting rails thereon to be har 
dened in a manner to cause the hardening 
medium to be directed only on the heads 
of the rails. 

11. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature, including a rota 
table receptacle containing air, gas or elastic 
fluid, and means associated with the recep 
tacle for supporting rails thereon to be 
hardened. 

12. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature, including a mov 
able receptacle containing air, gas or elastic 
fluid, means associated with the receptacle 
for supporting rails thereon to be hardened, 
and means carried by the receptacle adapted 
to be operated by the rails to permit the 
flow of the hardening medium onto the rails. 

13. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature, including a mov 
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able receptacle containing air, gas or elastic 
fluid, means associated with the receptacle 
for supporting rails thereon to be hardened, 
and means carried by the receptacle adapted 
to be automatically operated upon the 
mounting of rails on the receptacle to per 
mit the flow of the hardening medium in 
the receptacle onto the rails. 

14. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature, including a mov 
able receptacle containing air, gas or elastic 
fluid, and means associated with the recep 
tacle for supporting rails thereon to be har 
dened in a manner to cause the hardening 
medium to be directed only upon the heads 
of the rails. 

15. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature, including a rota 
table receptacle containing air, gas or elastic 
fluid, means associated with the receptacle 
for supporting rails thereon to be hardened 
and means carried by the receptacle adapted 
to be operated by the rails to permit the 
fiow of the hardening medium onto the rails. 

16. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature, including a rota 
table receptacle containing air, gas or elastic 
fluid, means associated with the receptacle 
for supporting rails thereon to be hardened, 

5 

and means carried by the receptacle adapted 
to be automatically operated upon the 
mounting of rails on the receptacle to per 
mit the flow of the hardening medium in 
the receptacle onto the rails. 
1. Apparatus for hardening steel rails 

while the temperature of the rails is above 
the critical temperature, including a rota 
table receptacle containing air, gas or elastic 
fluid, Spaced sets of longitudinally alined 
rail engaging clamps carried by the recep 
tacle, and means for holding the clamps in 
closed position during partial rotation of 
the receptacle. 

18. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature, including a rotat 
able receptacle containing air, gas or elas 
tic fluid, spaced sets of longitudinally 
alined rail engaging clamps carried by the 
receptacle, means for holding the clamps 
in closed position during partial rotation 
of the receptacle, and means associated with the receptacle adapted to be operated when 
the clamps move the rails to clamped posi 
tion to permit the flow of hardening me 
dium in the receptacle onto the rails. 

19. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature, including a mov 
able receptacle containing air, gas or elas 
tic fluid, means associated with the recep 
tacle for supporting rails thereon to be 
hardened in a manner to cause the harden 
ing medium to be directed only upon the 
heads of the rails, and means for releasing 
the rail supporting means. 

20. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature, including a ro 
tatable receptacle containing air, gas or elas 
tic fluid means associated with the recep 
tacle for supporting rails thereon to be 
hardened, and means for releasing the rail 
supporting means. 

21. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature, including a mov 
able receptacle containing air, gas or elastic 
fluid, means associated with the receptacle 
for supporting rails thereon to be hardened, 
means carried by the receptacle adapted to 
be operated by the rails to permit the flow 
of the hardening medium onto the rails, and 
means for releasing the rail supporting 
e.S. 
22. Apparatus for hardening steel rails 

while the temperature of the rails is above 
the critical temperature, including a mov 
able receptacle containing air, gas or elas 
tic fluid, means associated With the recep 
tacle for supporting rails thereon to be 
hardened, means carried by the receptacle 
adapted to be automatically operated upon 
the mounting of rails on the receptacle to 
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permit the flow of the hardening medium 
in the receptacle onto the rails, and means 
for releasing the rail supporting means. 

23. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature including a rotat 
able receptacle, rail clamps carried by the receptacle, longitudinally extending periph 
erally spaced pockets formed on the outer 
face of the receptacle for the reception of 
the rail heads, and valve devices carried 
by the receptacle adapted to be engaged 
by the rails to permit the flow of hardening 
medium from the receptacle into the pock 
ets for contact with the rail heads. 

24. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature including a rotat 
able receptacle, rail clamps carried by the 
receptacle, longitudinally extending periph 
erally spaced pockets formed on the outer 
face of the receptacle for the reception of 
the rail head, valve devices carried by the 
receptacle adapted to be engaged by the rails 
to permit the flow of hardening medium 
from the receptacle into the pockets for con 
tact with the rail heads, and means for mov 
ing the clamp arms to closed position and 
permitting a subsequent release thereof. 

25. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature including a rotata 
ble receptacle, rail clamps carried by the 
receptacle, longitudinally extending periph 
erally spaced pockets formed on the outer 
face of the receptacle for the reception of 
the rail heads, spaced Webs within the pock 
ets for supporting the rails, and means for 
Inoving the clamp arms to closed position 
and permitting a subsequent release thereof. 

26. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature, including a mova 
ble receptacle, longitudinally extending pe 
ripherally spaced pockets carried by the re 
ceptacle, rail supporting webs within the 
pockets, and valve devices for controlling 
communication between the interior of the 
receptacle and the pockets adapted to be 
operated upon the reception of a rail in the 
pocket. 

27. Apparatus for hardening tempering 
steel rails while the temperature of the rails 
is above the critical temperature, including 
a movable receptacle, longitudinally extend 
ing peripherally spaced pockets carried by 
the receptacle, rail supporting webs within 
the pockets, valve devices for controlling 
communication between the interior of the 
receptacle and the pockets adapted to be op 
erated upon the reception of a rail in the 
pocket, and means carried by the receptacle 
for engaging a rail to position the same in a 
pocket. 

28. Apparatus for hardening steel rails 
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while the temperature of the rails is above 
the critical temperature, including a l'ecep 
tacle, a stub shaft supporting one end of the 
receptacle, a journal bearing for said shaft, 
means for rotating said shaft, a pipe for 
conveying a hardening medium extending 
into the receptacle from the opposite end 
thereof, Said receptacle being journaled up 
On Said pipe, a rigid bearing for said pipe, 
means for controlling communication be 
tween the interior of the receptacle and the 
atmosphere, and rail engaging clamps car 
ried by the receptacle. 

29. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature, including a recep 
tacle, a stub shaft supporting one end of the 
receptacle, a journal bearing for said shaft, 
means for rotating said shaft, a pipe for 
conveying a hardening medium extending 
into the receptacle from the opposite end 
thereof, said receptacle being journaled up 
On Said pipe, a rigid bearing for said pipe, 
means for controlling communication be 
tween the interior of the receptacle and the 
atmosphere, and rail engaging clamps car 
ried by the receptacle, said means includ 
ing a plurality of valves each carrying a 
stem extending outwardly of the casing and 
adapted to be operated by a rail supported 
On the casing. 

30. Apparatus for hardening steel rails 
While the temperature of the rails is above 
the Critical temperature, including a recep 
tacle, a stub shaft supporting one end of 
the receptacle, a journal bearing for said 
shaft, means for rotating said shaft, a pipe 
fol' conveying a hardening medium extend 
ing into the receptacle from the opposite 
end thereof, said receptacle being journaled 
upon Said pipe, a rigid bearing for said 
pipe, neans fol' Controlling communication 
between the interior of the receptacle and 
the atmosphere, rail engaging clamps car 
ried by the receptacle, said means including 
a cylindrical partition wall with in the cas 
ing dividing the casing into inner and outer 
chambers, said partition having valve seats 
therein, tensioned Valves mounted on said 
Seats and each carrying a sten projecting 
outwardly of the casing wall and adapted 
to be operated by a rail mounted on the 
casing. 

81. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the Critical temperature, including a recep 
tacle, a stub shaft Supporting one end of 
the receptacle, a journal bearing for said 
shaft, means for rotating said shaft, a pipe 
for conveying a hardening medium extend 
ing into the receptacle from the opposite end 
thereof, said receptacle being journaled up 
On Said pipe, a rigid bearing for said pipe, 
means for controlling communication be 
tween the interior of the receptacle and the 
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atmosphere, rail engaging clamps carried by 
the receptacle, said last named means in 
cluding a cylindrical partition wall within 
the casing dividing the casing into inner" and 
outei' chalbe's, said partition ha ving Val Ve 
seats therein, tensioned valves mounted on 
said seats and each carrying a stem project 
ng outwardly of the casing wall and adapt 
ed to be operated by a rail mounted on the 
casing, and a central transverse partition 
dividing the chanber between the cylindri 
'al partition wall and the casing wall into 
non-communicating lateral chambers. 

32. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature, including a l'ecep 
tacle, a stub shaft supporting One end of 
the receptacle, a journal bearing for said 
shaft, means for rotating said shaft, a pipe 
for conveying a hardening medium extend 
ing into the receptacle from the opposite 
end thereof, said receptacle being journaled 
upon said pipe, a rigid bearing for said 
pipe, means for controlling communication 
between the interior of the receptacle and 
the atmosphere, rail engaging clamps car 
ried by the receptacle, rail receiving pockets 
extending longitudinally of the receptacle, 
sail last named means including valve stems 
extending into said pockets and adapted to 
be engaged by rails mounted on the recep 
tacle to open the valves and permit the flow 
of hardening medium within the 'eceptacle 
onto the rails. 

33. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature, including a rotat 
able receptacle, a cylindrical partition Wall 
within the receptacle, means for supplying 
tempering medium within the cylindrical 
partition wall, a transverse partition wall 
separating the chamber between the parti 
tion wall and casing into separate compart 
ments, and means for independently con 
trolling communication between the interior 
of the cylindrical partition wall and the 
separate compartments. 

34. Apparatus for haidening steel rails 
while the temperature of the rails is above 
the critical temperature, including means 
for containing a hardening medium, and 
pivotally mounted rail Supporting devices 
carried by said means. 

35. Appalatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature including means for 
containing a hardening medium, and ra 
dially movable rail supporting devices car 
ried by said means fol' engaging the base 
flanges and webs of the rails and constructed 
in a manner to cause the hardening medium 
only to flow upon the heads of the rails. 

36. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature including means for 

containing a hardening medium, means con 
trolling the discharge of hardening medium). 
therefrom, and rail supporting devices cal 
ried by the first named means adapted to 
move the rails into engagement with the 
second named means to release the harden 
ing medium and cause same to flow Only 
on the heads of rails. 

37. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature including means 
for containing a hardening medium, means 
controlling the discharge of hardening me 
dium therefrom embodying parallel rows 
of spring valves, and rail supporting de 
vices carried by the first named means 
adapted to move the rails into engagement 
with said valves to release the hardening 
medium and cause same only to flow upon 
the heads of rails. 

38. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperatule including means 
for containing a hardening medium, means 
controlling the dicharge of hardening me 
dium therefrom, means for delivering the 
hardening medium axially of the first named 
means and constituting a support therefor, 
and rail supporting devices carried by the 
first named means adapted to move the rails 
into engagement with the second named 
means to release the hardening medium and 
cause same to flow only on the heads of 
rails. 

39. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature including a drum 
containing a hardening medium, supports 
for the opposite ends of the drums, one of 
the Supports being a tubular bearing having 
lateral ports opening into the drum, means 
for controlling the discharge of hardening 
medium from the drum, and rail support 
ing devices adapted to move the rails into 
engagement with said means to release the 
hardening medium from the drum and 
cause same only to flow upon the heads of 
l'ails. 

40. Apparatus for hardening steel rails 
while the temperature of the rails is above 
the critical temperature including a drum 
for containing a hardening medium, a tubu 
lar axial support for the drum having ports 
therein for delivering the hardening me 
dium to the drum, longitudinally extending 
parallel rows of Spring valves for con 
trolling the discharge of hardening medium 
from the drum, and longitudinally extend 
ing parallel lows of rail supporting de 
vices adapted to move the rails into engage 
ment with the valves to release the harden 
ing medium from the drum and cause same 
only to flow upon the heads of rails. 

41. Apparatus for hardening steel rails 
including rail supporting means supplied 
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with a hardening medium under pressure 
and constructed to discharge the temper 
ing medium radially thereof, and means for 
delivering rails to the supporting means. 

42. Apparatus for hardening the heads of 
steel rails including rail supporting means 
supplied with a hardening medium and con 
structed to discharge the hardening medium 

radially thereof, means for delivering rails 
to the Supporting means, and means carried 10 
by the supporting means adapted to be en 
gaged by the rails to release the hardening 
medium and permit radial discharge only 
on the heads of rails. 

In testimony whereof I affix my signature. 
CHARLES A EWING. 


