
April 23, 1929. E. s. SEAVEY 1,710,592 
METHOD OF FORMING SPLICE BARS 

Filed March 10, 1926 3. Sheets-Sheet li 

sa a? H if thi? t 
a 2 

tier 

t EEE Fo HEI Fal 
st- it iézai.2 

- - - - - - - - - - - - - - - - - - - - - - - - 

Affail 
HEiE 

it is Carina Ril it "y; 

SEN 22 

initiate ''' iv. 2" 
le/ Italy az - w - - - - - - - - - Z27 

EFE. 
sm - n i: li 22 Z 2 
Eye.....SSSESSIESE. E.N. 

elstoy ite r 

  

    

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



April 23, 1929, E. S. SEAVEY 1,710,592 
METHOD OF FORMING SPLICE BARS 

Filed March 10, 1926 3. Sheets-Sheet 2 

23, ... is 1 Seys-1 
fishi evi Y NNE 

m 

i X 
SS N 

d 12 2. n 
S2 2S N Z27. 6. D. 2.0. 

a 27213 122 YZ 2. 2. Al3 is 2 2 Ele Saz X S22.SS H- SN 
<2 S2 SH-S v \'v's 
22 -----m. - 

42 
S .. 2 

FNE se s (2/22 a 12.1 s 2. 
N a 

a . . \, 
M 

w Y 

| 
Y 

SY 

S S S S 3.21. 1. 
(XX2 22 - SS itz SNS 
N3 S N22 461 a 62 

    

  

  

    

  

    

    

  

  

  

    

  

  

  

  

  

  

  

    

    

    

  

  

  

  

  

  

  

  

  

  

  



April 23, 1929, E. S. SEAVEY 1,710,592 
METHOD OF FORMING SPLICE BARS 

Filed March 10, 1926 3. Sheets-Sheet 3 

% 
%N2 
3:3 3% 2% %2 %2 ŽH% 3% W % %% %3 N2. 

3 
3 

Jnventor 
ZZza/ 4s. 5220.2% 

6 fa. Buy/27 
elitotic 

53 

    

  

    

  

  

  



5 

10 

20 

Patented Apr. 23, 1929. 

UNITED STATES 
1,710,592 

PATENT OFFICE. 
EEMER. S. SEAVEY, OF BETHLEHEM, PENNSYLVANIA, AssIGNoR. To BETHLEBE 

STEEL COMPANY. 
METHOD OF FORMING SPLICE BARS: 

Application filed March 10, 1926. Serial No. 93.614. 

My invention relates to a method for per 
forating metal bars and in forming bosses 
around the perforations, and is more espe 
cially adapted for use in the manufacture of 
splice-bai's used for connecting together the 
abutting ends of railway track-rails or the 
like. 
One of the objects of my invention is to 

form perforations in splice-bars or the like 
without reducing the stiffness of the bar. 
Another object of my invention resides in 

the manner I have of punching the bar 
whereby a considerable stronger bar is pro 
duced without adding materially to the 
weight of the bar or cost of manufacturing 
the same. - 
A further object of my invention relafes 

to the method of perforating and reinforc 
ing splice-bars by extruding the metal in 
forming the holes punched around the 
punches at the side of the bar to form re 
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inforcing bosses at one operation. 
Another object of my invention relates to 

perforating and reinforcing a metal bar in 
such a manner as to extrude the metal in 
forming the holes around the punches at the 
side of the bar and then compressing the 
extruded metal to form a reinforcing boss 
around the holes punched. - 

Heretofore in the manufacture of splice 
bars of low carbon steel a stock bar of a 
considerable length is rolled, which, after it 
issues from the finishing roll-pass, is con 
veyed to a hot-bed to cool. After the stock 
bar has become cold it is cut into the desired 
splice-bar lengths, and then perforated. It 
is the usual practice to punch the holes in 
these splice-bars while the bar is cold, and 
it often happens in so doing that the sides 
of the holes are left rough, or fractures oc 
cur around the punched holes due to imper 
fect punching. However if high carbon 
steel is used in making Eis it is now the usual practice to reheat the splice-bar 
lengths just before punching. In any case, 
when a perforation is formed in the usual 
splice-bar one third to one fourth of the 
cross sectional area of the bar is cut or 
punched out of the bar, reducing relatively 
the strength of the bar at this point. To 
obviate this difficulty and to develop as near 
as possible the strength of the full cross 
sectional area of the bar, I punch holes in 
the bar while the bar is hot or in a semi plastic condition, and preferably as indi advanced to the end of the working stroke, 

cated diagrammatically in Fig. 7 just after 
the stock-bar has left the finishing roll-pass, 
it is cut into the desired lengths and then 
conveyed to a perforating machine, which 
Punches holes in the bar, but instead of 60 
punching out the metal in the bar to form 
a hole, I punch holes in the bar in such a 
Wily that the metal is displaced or forged 
laterally around the hole in the bar thereby 
forming a reinforcing boss on the side, or 65 
sides of the bar. 

In some cases it may be found preferable 
not to operate the rolling mill in conjunc 
tion with a punching machine, for the rea 
Son that in case one of the machines breaks 
ol' is made inoperative for any cause the 
other machine would have to remain idle 
thereby effecting two shifts of men, and I 
slo not wish to limit myself to punching the 
bar directly after rolling but may reheat and 
punch the splice-bar lengths at any time af 
ter the bar has been rolled. 
Other objects of my invention will ap 

pear hereinafter. 
Having thus given a general description 

of my invention, I will now, in order to 
make the same more clear, refer to the ac 
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companying three sheets of drawings in 
which like characters of reference indicate 
like parts. 

Fig. 1 is a front elevation of my improved 
machine adapted to perforate metal bars, 

Fig. 2 is a vertical section of the machine 
shown in Fig. 1, taken on the line II-II 
of Fig. 1. 1. 

Fig. 3 is a detail view drawn on a larger 
scale illustrating the first position in per 
forating a bar with one kind of a pair of 
oppositely disposed punches, ... one punch 
having a flat end face being advanced into 
the bar to be punched to the end of its work 
ing stroke, while the other punch has a 
pointed end face which has advanced until 
it has met the flat face of the opposite punch. 

Fig. 4 is a detail view similar to that 
shown in Fig. 3 but showing the position of 
the punches at the end of the perforating. 
operation, . 

Fig. 5 is a detail view illustrating the 
first position the punches will assume in 
punching a bar, when the punches both have 
pointed end faces. 

Fig. 6 is a detail view similar to Fig. 3, 
but showing the punch with the flat end face 
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ony to the side of the bar to be punched, 
ig. 7 illustrates diagrammatically how 

a bar may be rolled, cut into lengths 
s then perforated, without reheating the 
ar, - 

Fig. 8 shows the manner of splicing the 
abutting ends of a pair of railroad-rails 
together and the points at which a splice 
bar usually fails under heavy load, 

Fig. 9 illustrates a form of punch I may 
use having an ejector for preventing the 
slug from sticking to the ends of the punches 
at the end of the punching operation, 

Fig. 10 is a perspective view of the inside 
of an angle splice-bar of well known type 
with bosses formed around the perforations 
in accordance with my invention, 

Fig. 11 is a perspective view of the inside 
of another type of splice-bar with bosses 
formed of: the perforations similar to 
those illustrated in Fig. 10, 

Fig. 12 is a detail view of the valve con 
trolling mechanism and pipe connections for 
reciprocating the punch carriages, 

Fig. 13 illustrates the first position of 
ing a boss around the perforation; and 

Fig. 14 illustrates an adjustable stop 
formed in the end of one of the cylinders 
for reciprocating the punch carriages. 

Referring now to the characters of refer 
ence on the drawing and more especially to 
Figs. 1, 2, 3, 4, 6, 10, and 11 the numeral 1 
indicates the base plate of the punching ma 
chine and 2 the side frames having slide 
ways formed thereon as at 3, 4 the top 
frame, and 5 and 6 intermediate cross tie 
members, all of which are flanged as at 7, 
8, 9 and 10, respectively, and attached to 
the side frames 2 by means of bolts 11. The 
side frames 2 are further connected by means 
of a work-receiving table 12 for supporting 
the work to be punched. 

Oppositely disposed carriages 13 and 14 
are adapted to reciprocate on the slide-ways 
3. The carriage 13 having rearwardly ex 
tending flanges 15, perforated at 16, for 
receiving pin 17 which connect the pistons 
18 and 19 of the main punching pressure 
cylinder 20, mounted on the top frame 4, 
and the pull back cylinders 21, mounted on 
the cross tie member 5 by means of flanged 
clamping segment plates 22 and 23 which 
ES grooves 24 and 25 in the sides of the 

cylinders between the shoulders 26 and the 
enlarged inner ends thereof. 
The carriage 13 is formed with a dove 

tailed projection 27 which extends into dove 
tailed grooves 28 formed in the punch 
holders 29 and into the bracket supports 30 
for the resiliently mounted die 31, said die 
being attached to the supports by means 
of bolts 32, at each end of the die. A helical 
spring 33 with washers at each end is 
mounted on the bolts 32 between the resil 
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iently mounted die 31 and the bracket sup 
ports 30, one end of said bolts extending 
through the bracket supports 30, with a nut 
thereon as at 34, while the opposite ends 
extend through the outer ends of the resil 
iently mounted clamping-die with a retain 
ing nut as at 35. The punch-holders 29 
which carry punches 36, and the bracket 
supports 30 are adjustably mounted on the 
dove-tailed projection of the reciprocating 
carriage 13 and are retained in adjusted 
position by means of set-bolts 37, and to 
more fully support and back up the punch 
holders and bracket supports I provide an 
outwardly extending abutment 38. 
The oppositely disposed carriage 14 is 

similar in construction to carriage 13, having 
a dove-tailed projection 39 engaging dove 
tailed grooves 40 in the punch-holders 41 
which are retained in adjusted position by 
means of set-bolts 42 and carry punches 43, 
said carriage having an outwardly extending 
abutment 44, and a rearwardly extending 
flange, 45, to which is attached the piston 46 
of a fluid-pressure cylinder 47 which is 
mounted on the cross frame 6. The carriage 
14 is limited in its upward movement by 
means of adjustable stop-bolts 48 which are 
carried by two or more of the punch-holders 
41 and engage the under side of the work 
receiving table 12. 49 indicates a stationary 
die mounted on the work-receiving table 12 
which may have water cooling pipes 50 and 
perforations therethrough as at 51, which 
register with slots or holes 52 in the work 
receiving table through which the punches 
extend. The top surface of the stationary 
die is recessed as at 53, and made to con 
form in contour to one side of the bar 54 
to be punched. 
The movable die 31 is mounted opposite 

the stationary die 49, having water cooling 
means 55 and perforations 56 for the passage 
of the punches, and having its outerface 57 
made to conform to the contour of the other 
side of the bar 54. 
The carriage 13 is limited in its downward 

movement by means of stops 58, which are 
mounted on the slide-ways 3 and which may 
be adjusted and held in any desired position 
by means of set-bolts 59, or as indicated in 
Fig.14 a set-bolt 60 may be used in the lower 
end of the pull back cylinder 21 against 
which the end of the piston contacts to limit 
the forward movement of the carriage. 
I may however in some cases dispense 

with the adjustable stops 58 and 60, and limit 
the downward stroke of the carriage 13 by 
means of the lower end of the piston 1) 
coming in contact with the end wall of the 
cylinder 21 

Referring to Figs. 1, 2, 3, 4, 6 and 7, it 
will be noted that one of the punches indi 
cated by the numeral 43 has a flat end face 
while the opposed punch 36 has a pointed 

70 

75 

80 

00 

100 

10 

20 

30 



s 

l 

2O 

1,710,592 

end face. In this way a smaller slug 61 of 
Scrap is punched out, although both of the 
punches may be made pointed as shown in 
Figs. 5 and 13, if desired. 
In Fig. 3, I have illustrated on a larger 

scale the bar to be punched, confined be 
tween the dies 31 and 49. The die 31 having 
a recess formed therein as at 62. In this 
figure, punch 43 has pierced the bar a short 
distance and is shown at the end of its work 
ing stroke while punch 36 has pierced the 
bar from the opposite side and advanced until the pointed end has come in contact 
with the flat face of the end of punch 43, 
and, in so doing has extruded the metal 
around the punch, filled the recess 62, and ex 
tended into the perforation 56 in the movable 
die 31. Owing to the greater diameter and 
power of the piston 18, for advancing the 
carriage 13, over that of the piston 46 for 
advancing the carriage 12, the punch 36. 
will continue to advance forcing back the 
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punch 43 until the carriage 13 comes incon 
tact with the stops 58, and the end of the 
enlarged portion 63 of the punch 36 comes 
in contact with the extrusion flow of metal 
adjacent thereto, thereby compressing it and 
forming a boss 64 around the perforation 65 
as shown in Fig. 4 of the drawings. 
In Fig. 6, I have shown a view somewhat 

similar to Fig. 3, but in which the punch 43 
when it is at the end of the working stroke 
does not pierce the bar to be punched and 
only advances until it contacts with the side 
of the bar 54. 

In Fig. 5, I have illustrated a pair of op 
positely disposed punches 36 and 43', each 
having pointed end faces, in which both 
punches meet substantially in the center of 
the web of the bar, when punch 43 is at 
the end of its working stroke, otherwise the 
construction and operation is the same as 
described in Figs. 3 and 4. 
In Fig. 13, I have illustrated another 

modified form of punching the bar in which 
punch 43' is shown at the end of its work 
ing stroke as having passed entirely through 
the bar to be punched, while the point of the 
punch 36' has just come in contact with 
the point of punch 43' and is ready to ad 
vance until the shoulder 63 comes in contact 
with the extruded metal to compress it, 
thereby forming a boss as clearly shown in 
Figs. 10 and 11 of the finished bar. This 
method of punching shown in Fig. 13 has the 
advantage of having all the metal retained 
in the bar and no scrap or slug is punched 
Out. 
When a slug or scrappiece is punched out 

it often happens that the slug will stick to 
the end of the punch and has to be removed. 
In Fig. 9, I have shown a punch having 
means for ejecting the slug in which the 
punch is formed in two parts 66 and 67 
screwed together as at 68. The head portion 

67 is tubular and formed with a socket 69 for 
receiving a helical spring 70 which sur 
rounds the reduced end 71 and contacts with 
a collar 72 of an ejecting pin 73, which ex 
tends through the central opening 74 of the 
head portion 67 of the punch and with the 
forward screw-threaded end of the punch 
portion 66. When the punch head portion 
67 is piercing the bar, the ejecting pin 73 
which has a pointed outer end 75 is easily 
forced backward until the reduced upper end 
contacts, with the screw-threaded end of 66 
and in order that it may act more freely an 
air opening is formed in the side wall of 
the punch head E. 67 as at 76. At the end of the punching operation, the ejecting 
pin is projected forward by means of the 
spring into the position shown in Fig. 9 
when the slug 77 will fall off the end of the 
punch. 
In Fig. 8, I have shown the abutting ends 

of a Fi of railroad rails 78 and 79 spliced 
together by means of the usual splice bar 80 
and bolts 81, and 82 indicates the points 
E. splice bars are weakest and usually 
8K. 

Referring now to the fluid pressure con 
trolling mechanism as illustrated in Figs. 1, 
2 and 12, 83 indicates the main fluid supply 
pipe which is controlled by a three-way 
valve 84 which controls the admission or 
exhaust of fluid pressure to the cylinders 20 
and 47 through branch pipes 85 and 86, 
respectively. Walves 87 and 88 are provided 
in branch pipes 85 and 86 for opening, clos 
ing and regulating the amount of supply of 
fluid-pressure to the cylindel's 20 and 47 so 
that the carriages 13 and 14 may be advanced 
with the desired speed so that the punches 
will operate together at the required time. 
Another three-way valve 89 controls the 
supply or exhaust of fluid-pressure to the 
pull-back cylinder 21 having a pipe con 
nection 90 between the main supply pipe 83 
and the valve, and another pipe connection 
91 between the valve and the pull-back cyl 
inder. These two three-way valves 84 and 
89 are also connected together by means of 
an exhaust 
attached to the stems of the three-way valves 
84 and 89. The arm 93 having a handle 95 
formed at its outer end and these arms are 
connected together by means of a link 96 so 
that both of the three-way valves will work 
together in unison in such a manner that 
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when the three-way valves are in the posi 
tion indicated in full lines in Figs, 1 and 12, 
fluid-pressure will be admitted to both cyl 
inders 20 and 47 thereby advancing the car 
riages 13 and 14 to the end of the working 
stroke or to the completion of the punching 
operation, and the fluid-pressure from the 
pull-back cylinder 21 will be exhausted. 
When the arm 93 having the handle 95 is 
rotated a quarter of a revolution as indicated 30 
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in dotted lines in Fig. 1, the fluid-pressure on the inside of a splice bar they could be 65 
from cylinders 20 and 47 will be exhausted 
while fluid-pressure will be admitted to the 
pull-back cylinder 21 as will be readily un 
derstood by referring to the drawings. 
The method of punching and operation of 

my machine are as follows: Assuming that 
the splice bar length has been reheated or 
that the stock-bar 96 has iust issued from 
the finishing pass of rolls 97 and the bar cut 
by means of a shear 98 into the desired 
lengths 54 and then conveyed to the sta 
tionary die 49 while still in a hot or semi 
plastic condition as indicated diagrammati 
cally in Fig. 7, and the machine and valve 
controlling mechanism being in the posi 
tions shown in Figs. 1, 2 and 12, which is 
the position they will assume at the begin 
ning of the working stroke, fluid pressure 
will be admitted to cylinders 20 and 47 
thereby advancing simultaneously both of 
the reciprocating carriages 13 and 14 to 
ward each other. The valves 87 and 88 in 
the pipe connections 85 and 86 should be 
adjusted so that the resiliently mounted 
movable die 31 will contact with the face 
of the stationary die 49, thereby confining 
the bar 54 therebetween before the punch 
ing operation commences. The carriages 13 
and 14 carrying punches 36 and 43 continue 
to advance toward each other until the 
punch 43 reaches the end of its working 
stroke which is determined by means of the 
adjustable stop 48, which comes in contact 
with the under side of the work-receiving 
table 12, the end of the working stroke of 
these punches being indicated in Figs. 3, 5, 
6, and 13 of the drawings. The punches 36 
carried by carriage 13 however continue to 
advance after it contacts with the end of 
punches 43, and owing to the greater size 
and power of cylinder 20, over that of '47, 
forces back the punches 43 and extrudes the 
metal in the bar punched, into, and filling 
the recesses 62 in the movable-die 31, until 
the shoulder 63, on the punches 36, comes 
in contact with the extruded metal and 
compresses it to the 'desired degree, which is 
determined by the carriage 13 coming in 
contact with the adjustable stops 58 or the 
lower end of the piston 19 coming in con 
tact with the end wall of the cylinder 21. 
The end of the punching operation being 
indicated in Fig. 4. - 
In Figs. 10 and 11, I have illustrated 

splice-bars having bosses around all of the 
perforations. I may in some cases, how 
ever, only form bosses around the two cen 
tral perforations or I may instead of form 
ing round holes as illustrated in the draw 
ings, punch other shaped holes with bosses 
around them, as oval, triangular, square, 
hexagonal or any other form desired, and 
although I have shown the bosses formed 

shown and described my 
formed on the outside of the bar, or on 
both sides equally as well. Although I have 

my invention in con 
siderable detail, I do not wish to be limited 
to the exact and specific details shown and 
described, but may use such substitutions, 
modifications, or equivalents thereof as are 
embraced within the scope of my invention 
or as pointed out in the claims. M 

Having thus described my invention what 
I claim and desire to secure by Letters Pat 
ent is: ^ 

1. The method of forming splice-bars, 
which consists in rolling a bar section, in 
cutting the section into desired splice-bar 
lengths, and in punching the splice-bar to 
form bolt-holes by extruding the metal in 
punching around the holes to form reinforc 
ing bosses. . . 

2. The method of forming splice-bars, 
which consists in rolling a bar section, in 
cutting the bar section into the desired 
splice-bar lengths, taking the splice-bar 
lengths while in a heated or semi-plastic 
condition and in punching bolt holes in the 
splice-bar by extruding metal in forming 
the bolt-holes around the holes to form 
bosses. 

3. The method of forming splice-bars, 
which consists in rolling a bar section, in 
cutting the bar section into the desired 
splice-bar lengths, puncling bolt holes in 
the splice-bar by extruding metal in form 
ing the bolt-holes around the holes to form 
bosses on the side of the bar and then com 
pressing the bosses. 

4. The method of forming splice-bars, 
which consists in rolling a bar section, in 
cutting the bar section into the desired splice-bar lengths, taking the splice-bar 
length while in a heated or semi-plastic con 
dition, punching bolt-holes in the splice 
bar by extruding metal informing the bolt 
holes around the holes to form bosses on the 
bar, and then compressing the bosses. 

5. The method of making a splice-bar, 
which consists in rolling abar tiforn 
web member with a rib at opposite edges 
along one side of the bar, cutting the bar 
into the desired splice-bar lengths, and then 
forming bolt holes in the web member of 
the splice-bar in such a manner as to extrude 
the metal around the bolt-holes to form 
bosses on the side of the splice-bar. 

6. The method of making a splice-bar, 
which consists in rolling a bar to angular 
cross section having a web member with a 
rib at opposite edges along one side of the 
bar, cutting the bar into the desired splice 
bar lengths, punching bolt-holes in the web 
member of the splice-bar by extruding the 
metal in forming the bolt-holes to form bosses on one side of the bar between the 
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ribs and then compressing the metal around 
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the bolt-holes. w 
7. The method of forming splice-bars, 

which consists in rolling a bar section, cut 
ting a rolled bar section just after it has 
left its finishing roll pass and while still in 
a hot and semi-plastic condition into the 
desired splice-bar lengths, and then punch 
ing bolt-holes in the splice-bar thereby 
forming bosses around the bolt-holes by the 
cxtrusion of the metal in punching the holes. 

8. The method of forming splice-bars, 
which consists in rolling a bar section, cut 
ting the rolled bar section just after it has 

5 left its finishing roll pass and while still in 
a hot and semi-plastic condition into the de 
sired splice-bar lengths, punching bolt 
holes in the splice-bar thereby formin 
bosses around the bolt-holes on one side o 
the bar by the extrusion of the metal in 
punching the bolt-holes and then compress ing the bosses. 

9. The method of forming splice-bars, 
which consists in rolling a bar section, cut 
ting the bar section into desired splice-bar 
lengths, and then punching the splice-bar to 
form bolt-holes by extruding the metal dis 
placed in punching to form bosses around 
A. bolt-holes on the inside of the splice 
8. 

10. The method of forming splice-bars, 
which consists in taking a rolled bar section 
having a web member with ribs extending 
from opposite edges along one side of the. 
bar, cutting the bar into the desired splice 
bar lengths, and then punching the web 
member of the splice-bar to form bolt-holes 
by extruding the metal displaced in punch 
ing to form bosses around the bolt-holes. 

11. The method of forming splice-bars, 
which consists in taking a rolled flanged 
bar of metal while in a heated or semi 
plastic condition cutting the bar into de 
sired lengths, and then punching the splice 
bar to form bolt-holes by extruding the 
metal displaced in punching to form rein 
forcing bosses around the bolt-holes. 

12. The method of forming splice-bars, 
which consists in taking a rolled bar of 
metal while in a heated or semi-plastic con 
dition, cutting the bar into desired splice 
bar lengths, confining the heated splice-bar 
length between dies, punching the splice-bar 
to form bolt-holes surrounded by reinforc 

5 

ing bosses formed by 
displaced in punching. ve 

13. The method of forming splice-bars 
with reinforcing bosses around the bolt 
holes, which consists in taking a rolled 
flanged bar of metal while in a heated or semi-plastic condition, cutting the bar into 
desired splice-bar lengths, confining the 

extruding the metal 

heated splice-bar length between dies, punch 

S5 

ing the splice-bar to form bolt-holes, by extruding the metal displaced in punching 
to form bosses around the holes, and then 
compressing the bosses. . . . . 

14. The method of forming splice-bars, 
which consists in cutting a rolled flanged 
bar section just after it has left its finishing 
roll pass and while still in a hot and semi 
lastic condition into the desired splice-bar engths, confining the bar between dies 

adapted to conform to the contour of the bar, punching the splice-bartoform bolt 
holes by extruding the metal displaced in 
punching to form bosses around the holes 
on one side of the bar. 

15. The method of forming splice-bars, 
which consists in cutting a rolled flanged 
bar just after it has left its finishing roll 
pass and while still in a hot and semi-plastic 
condition into the desired splice-bar lengths, 
confining the bar between dies adapted to 
conform to the contour of the bar, punching 
the splice-bar to form bolt-holes by extrud ing the metal displaced in punching to form 
bosses around the holes on one side of the 
bar, and then compressing the bosses. . 

16. The method of forming perforations 
in splice-bars, which consists in taking a 
splice-bar blank while in a heated and semi 
lastic condition, and then perforating the 
E. and forming bosses around the perfora 
tions on one side of the bar by the metal dis 
placed in forming the perforations. P 

17. The method of forming perforations in splice-bars, which consists in taking a 
splice-bar blank while in a heated and semi plastic condition, and then perforating the 
bar thereby forming bosses around the per 
forations on one side of the bar by the metal 
displaced in forming the perforations, and 
then compressing the bosses around the per 
forations. . 
In testimony whereof I hereunto affix my 

signature this 25th day of February, 1926. 
EEMER. S. SEAVEY. 
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