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ity inventioi) relates to certain inprovements 
il Fiachines for cutting a strip or bar of inetal 
having recurirent transverse ribs or projections 
into Sections or lengths, and is particulariy 
2.dapted for shearing such strips into tie-plates 
on, which the projections for a cross-shoulders 
against which the bases of the railiiroad rails akut 
when the plates are in track. 

Tie-plates are rolled from iron or steel bloons 
Or billets in long strips or bars which are then 
sheared into a plurality of separate plates, and 
wilen cross-shouldered plates are sheared froa 
a Strip having recurrent trainsverse projections 
Which for in is shoulders the Successive cuts to 
produce plates of approximately the Saline lengt. 
ale made at unifolia distance front the faces Gfine 
{}rojections against which the rail abuts when the 
plates are in track. Prior to Yny invention shear. 
ing ina.?hiinas for this cutting these rollied strips 
into cross-shouldered plates were provided with a 
stop which was logated in a predetermined position 
on the raachine adjacent the shear and con 
structed to yieldingly bear upon the shouldered 
side of the strip as the latter was iroved step 
by-step untier it toward the shear and to be raised 
by a passing shoulder and then drop behind 
the vertical face of the shoulder so that, when 
the direction of Knovement of the strip was sight 
ly reversed the shoulder which had last passed 
linder the stop would abut against, it to position 
the strip in proper relation to the shear. Ern 
bodiments of this cla type of machine are shown 
in the patents to McKee No. 863,304, dated Au 
gust 13, i907, and to Knaus No. 978,598, dated 
seceinier 13, 1910. However, in these prior ima 

chines tie shouldered strip or bar must be noved 
far enough forward after each cut to permi 
the Soulcier to 22.SS 32yond the stop. So that the 
latter can spicio Win behind it, and then th2 Strip 
Inlist be reversely moved to abut, the vertical 
face of the si Ouider against the stop, as de 
scribed in the aforesaid patients, and at least the 
reverge novereint of the strip is done by hand 
by men of the shear-crew. This forward and 
feversennethod of positioning the strip li: nits the 

the Strips ai?ter the latter 
have cooled, and also makes the operation of 
the Chachines Siow as it requires care and ac 

ind curacy of the operators, and the output, is limit 
ed to capacity of the operators to handle 
the stir r bars, which usually are rolled eight 
set to inty and sometimes thirty feet long 
and are very heavy. Also, as in these prior 
macilines the forward (overneint of the strip 

(CI. 164-48) 

to enable a shoulder to pass the stop projects 
the free end of the strip beyond its proper line 
and it is necessay to manually retract the Strip 
to proper position before making a CUt, this re 
quires stopping the shear and skipping One Or 
ignoire shear strokes when the strip is not properly 
positioned in tinie for the regular stroke of the 
shear; and in using these prior machines the 
preliminary cooling of the strips to enable the 
shear-crew to handle them and position them 
on the shearing-rachine requires extra equip 
reint and additional handling of the strips. 
My present in yeation provides a lachine of 

this general character which enables the strips 
to foe Sheared While eitheir cold or hot, and is 
COInghai'aitively Sinpe and inexpensive to operate 
and more efficient in use and of increased capac 
ity or otipit, tiara thicse whic, have been here 
tofore used. The main feature of my invention 
is an Crganization whereby a strip or bar of the 
character above described is automatically 
raoved step-by-step through the machine and po 
sitioned at the end of its intermittent forward 
movements with its recurrent cross-projections 
in uniform relation with respect to the shear. 
Another feature is the provision of means where 
fy the position of the cross-projections is adjust 
alie relative to the shear in oi'der to cut different 
Strips having differently Spaced projections into 
sections of different lengths to afford a wide 
range of sizes of tie-plates. 
To these ends the invention consists in the 

novel organizations and arrangements of parts 
hereinafter described and pointed out in the ap 
pended claims. : 
In the accompanying drawings showing a prac 

tical ein bodiment of my invention, Fig. 1 is a 
front elevation of the machine, certain parts be 
ing in Section and otiher's broken away or omitted 
for clearness of illustration; Fig. 2 is a similar 
view of a portion of the machine with certain 
parts in different positions; Fig. 3 is a front end 
elevation; Fig. 4 is a rear end elevation of a 
portion of the machine; Fig. 5 is a detail plan 
view with parts in section; Fig. 6 is a detail plan 
view of tie strip-table; Figs. 7 and 3 are enlarged 
detail side views of the rear guide and front guide 
respectively for the strip-feeding carriage, and 
Rigs. 9 and 10 are enlarged detail front and sec 
tional views respectively of ineans to adjust the 
travel of the strip-feeding carriage. - 
In the practice of my invention, the upper 

Shear knife 1 is not inted on a reciprocating slide 
2 which is Supported and guided on the machine 
head 3 and operated by an eccentric on a rotat 
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ing shaft 4, and the stationary knife 5 is mount 
ed on a die-block 6 on the machine base; these 
parts are organized and operated in any suitable 
manner customary in this type of machine. A 
table or bed 7 to Support and guide the metal bar 
or strip 8 is mounted on the base flush with the 
knife 5 and in line with a mill-conveyer (not 
shown) which presents the strip or bar to the 
machine. The table 7 is provided with opposite 
Side guides 9 which form a guideway for the strips; 
the receiving ends of the guides are beveled out 
Wardly to form a flaring mouth for the leading 
ends of the strips, and one or both of the guides 
Inay be laterally adjustable by suitable means, 
Such for example as the headed bolts 10 threaded 
into the table and passing through elongated 
slots ill in the guides, to vary the width of the 
guideway for strips of different widths. One face 
of the strip 8 is rolled with recurrent cross ribs 
or shoulders which are located near the leading 
ends of the sections or lengths into which the 
strip is to be cut to form tie-plates, and the ver 
tical walls of the shoulders against which the 
rails abut when the plates are in track face away 
from the kinives as the strip is presented to the 
machine. A pair of longitudinal stationary guides, desig 
nated generally by the numerals 12 and 13, is 
oppositely mounted at the sides of the machine; 
in the form shown each guide consists of a pair 
of bars 14 and 15 of Suitable length which are 
bolted together near their ends in Spaced relation 
to provide elongated guideways 16. The front 
guide 12 is Supported by an elongated bracket 
17 depending from the head 3 and fastened to its 
upper bar 15, and the rear guide 13 is supported 
by an elongated bracket 18 extending upwardly 
from the block 6 and fastened to its lower bar 
15. These guides extend from adjacent the 
knives toward the feeding-in or front end of the 
inacinine a distance equal to the length of a plu 
rality of the sections or plates of the strip 8, and 
the guideways 16 are in a horizontal plaine above 
the path of travel of the strip. The ends of the 
guide bars are connected by cross-pieces 19, the 
outer one of which is adjustable lengthwise of 
the guides, as by headed bolts 20 passing through 
elongated slots 21 in the bars, A Strip-feeding 
carriage 22 reciprocates in the guides; in the 
form shown the carriage is a rectangular skele 
ton frame coin posed of inner and Outei, CrOSS 
pieces 23 and 24 and connecting side-pieces 25 
whose edges are reduced to forin runners to travel 
in the guideways i6. A cross-rod 26 is mounted 
in the side-pieces adjacent the croSS-piece 24, 
and one end of the strip-pusher 27 is carried by 
this rod. The pusher consists of a metal plate, 
preferably divided at its free end, which extends 
forwardly and downwardly underneath the inner 
cross-piece 23 and rests upon the Strip 8 when 
the latter is in position in the machine. The 
pusher may have pivotal motion on or with its 
rod 26 and so rest by gravity on the strip, or it 
may be rigidly mounted and SO act as a Spring 
arm; in either case it yieldingly rests on the Strip, 
and the cross-piece 23 acts as a stop to limit its 
upward movement and prevent its being thrown 
up out of operative relation to the Strip. The 
side-pieces 25 carry opposite Wrist-pins 28 on 
which the inner ends of opposite Side-rods 29 
are pivotally mounted; these rods preferably are 
formed in Sections connected by adjusting turn 
buckles 30 to compensate for or take up any Wear 
on the pusher and to vary the length of its throw 
or stroke, and are connected at their outer ends 

1,931,760 
to the lower end of a rocker-frame comprising 
an opposite pair of rocker-arms 31 keyed on the 
ends of a short cross-shaft, 32 journaled in a 
bearing 33 on a bracket 34. On the head 3. One 
of the arms 31 extends upwardly and is pivotally 
connected by an adjustable link 35 to a crank 
pin 36 carried on a disk 37 fixed on the shaft 4 
which operates the knife-slide 2. 
A strip-gauge 38 in the form of a flexible 

metallic plate is attached at its outer end to the 
cross-piece 19 of the carriage-guide and extends 
in Wardly under the carriage with its free end 
between the Sections of the pusher 27 and in line 
thereWith. When the latter is at the end of its 
inward or feeding stroke. The free end of the 
gauge bears On the Strip 8 and rides over its 
shoulders as the latter are successively noved 
under it to position adjacent the shear, and 
Snaps down behind each shoulder when the lat 
tei' is so positioned to act as a stop to preveit re 
cession of the strip, as for example by the ac 
tion of the shear upon it and by vibration of the 
machine. It is so mounted and positioned that 
it presses down to hold the strip 8 from bending 
Or tilting upwardly when the reciprocating killife 

actS Upon it. 
A retracting bumper 39 is located at the rear 

end of the machine in the path of travel of the 
strip 8 and at a sufficient distance from the 
Shear to perinit the free end of a, plate to register 
with it when the shoulder of a succeeding plate 
is in position adjacent the shear. The buiper 
is yieldingly nounted, and in the form herein 
shown it is carried on the downwardly piroject 
ing arm 40 of an angular lever 41 which is piv 
oted as at 42 on the bracket 34 and carries a 
counter-balance weight 43 at its free end. A 
chain 44 is connected at its ends to the outer 
end of the lever 41 and an arm 45 projecting 
from the head 3 to adjust the position of the 
bumper, as by adjusting the screw-eye 46, the 
position of the buimpei toward and away fro; the 
shear can be adjusted. The bumper is not nec 
essary when the strip rests oil a flat or plain 
table such as shown as the frictional resistance 
between them will prevent the strip froiin moving 

city beyond the stroke of the pusher 2", which itseli 
properly positions the Strip so that its cuts are 
at uniform distance from its shoulders; but the 
bumper is used when the strip rests on a table, 
such as a roller-table, which affords insufficient 
fictional resistance to prevent is novernent by 
momentum beyond the desired position, and in 
Such cases the bumper opposes such novement 
and retracts the strip to proper shearing posi 
tion against the stop-gauge 38. The position of 
the bumper can be adjusted to correspond with 
the adjustment of the stop 33 to co-operate 
with shoulders differently spaced from the shoul 
der-ends of the plates as hereilhafar described. 
In the operation of the machine, when the 

shaft 4 is rotated and a silip 8 is positioined on 
the table 7 with its leading shoulder in the range 
of travel of the pusher 27, on the outer nove 
ment of the carriage 22 the pusher rides ove; the 
shoulder and drops behind it, and on the inward 
movement of the carriage toward the knives the 
pusher engages the vertical face of the shoulder 
and feeds the Strip forward to bring the shoul 
der to the position shown in Fig. 2, where it is en 
gaged by the gauge 38 and the strip is trimmed 
by the knives cutting off its scrap eind. The 
parts are co-ordinated So... that, after the sin 
ming cut is made as shown in Fig. 2, the pusher 
reciprocates outwardly and inwardly between 
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terin of each finishing pass corresponds with the Successive strokes of the knife 1 and successively 

moves the shoulders of the succeeding plate-sec 
tions of the strip beyond the knives and posi 
tions the strip in advance of each cutting stroke 
So that each piate is severed froin the Stirip at 
its non-shouldered end as shown in Fig. 1. The 
pusher is a rigid unyielding element and SC ap 
plies its power uniformly on all the shoulders 
On a strip being sheared, thereby avoiding any 
differences or irregularities in the step-by-step 
movements of the strip due to variations in its 
weight and resistance caused by changes in its 
iength as it is shortened by plate-sections being 
Successively sheared from its leading end. The 
cuts of each strip are made at uniforn) distance 
from its shoulders, so that practically the plates 
produced from the same strip are. of uniforn 
length and their shoulders are located at uni 
form distance from their ends. The Severed 
plates drop upon a conveyor (not shown) by 
which they are carried to a Spike-hole punching 
machine so that they can be punched while hot. 
While the spacing of the shoulders from the 

shoulder-ends of tie-plates is Substantially uni 
form on finished plates of the same length, it is 
customary in the construction and use of tie 
plates to wary the distance of the shoulders from 
the shoulder-ends of the plates in accordance 
with different lengths of plates, which in turn 
vary according to the size of the rails. With which 
they are to be used; the shoulders on relatively 
long plates are farther from the shoulder ends 
than on shorter plates. One of the advantageous 
features of my invention relates to co-ordination 
of the strip feeding and cutting Operations. So 
that different strips having differently Spaced 
shoulder's may be cut on the same machine into 
plates of appropriate lengths for various sizes of 
rails. To accomplish this purpose the throw or 
range of movement of the strip-pusher is adjusted 
and fixed by devices which co-ordinate it with 
the different shoulder-spacings. On Strips for dif 
ferent lengths of plates. This may be done by ad 
justing the airns 29 as described, or the crank 
pin 36 may be mounted for radial adjustment on 
its operating disk 37 and locked in different posi 
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tions thereon by Suitable means which regulate 
the extent of throw of the rocker-fiane and con 
sequently the travel of the carriage; by setting 
the crank-pin toward or away froin the axis of 
the shaft 4 the throw of the rocker-arms may be 
varied to lengthen or shorten the stroke or travel 
of the strip-pusher. In the practical embodiment 
here shown, the disk 37 is provided with an open 
end undercut radial slot 47, a spacer-block 48 of 
corresponding cross-sectional contour and of ap 
propriate length in relation to the length of the 
plates is seated in the slot, and the crank-pin 36 
is provided with a base 49 which also is of cor 
responding cross-sectional contour to Seat in the 
Siot against the Outei' end of the block, and these 
parts are held in the slot by a tap-bolt 50 which 
is adjustably carried in line with the slot by 
threaded engagement with a cap 51 removably 
bolted as at 52 to the disk, the tap-bolt being 
locked in position against the base 49 by a set 
nut-53. It is obvious that the Spacing blocks 48 
may be provided with integral crank-pins 36 if 
desired. The blocks 48 are inade. Of different 
shoulder-spacings on strips for different lengths 
corresponding in scale with different lengths of 
tie-plates, and when it is desired to produce piates 
of any given length the appropriate block and the 
crank-pin are fixed in the slot 47 as above de 
scribed. In rolling tie-plates the recurrent pat 

3. 

desired length of the plates and so normally pro 
duces shoulders at uniform intervals along. a. 
strip, and when this strip is presented to the ma 
chine having the operative stroke of its pusher 
adjusted for these intervals the strip. will be cut. 
into plates of uniform length and having their 
shoulders uniformly spaced from their shoulder 
ends. Also, if shoulder-spacings vary slightly on 
the same strip or on different strips, coming from 
the same roll-pass or from different similar passes, 
aS frequently occurs fron inequalities in the roll-. 
ing process, the pusher Will nove the Successive. 
shoulders to the same position relative to the 
shear as its rearward travel or stroke is longer 
that the noi'iraal Spacing between the shoulders. 
2S shown for example in Fig. 2 and compensates 
for Sugh Wariations; the pusher positions all shoul 
ders on Strips of the same pattern at substan 
tially the same distance from the shear regard 
leSS. of Such variations in their spacing on the 
Strips. Also, as the feed-stroke of the pusher is 
adjustable it can be set to Similarly act on differ 
ent Strips having differently spaced shoulders to 
3e cut into plates or sections of relatively short 
Or long lengths. With their shoulders spaced re 
spectively nearer to or farther from their shoul 
der-ends. The gauge 38 is adjusted by setting 
the Ci'OSSpiece 19 toward or away from the shear 
so that it co-operates with shoulders spaced nearer 
O: farther from the Shoulder-ends of the plates 
coording to the different lengths of the latter. 
Ryrny invention any Strip of such cross-shoul 

dered plates is automatically moved through the 
inachine Step-by-Step, and positioned at the end 
of each intermittent feeding movement with a 
p3rojection at proper distance from the knives to 
e:Su'e the cuts being naade at uniform distance 
from the projections. All the feeding and posi 
tioning operations are performed by the machine, 
So that the Strips can be sheared as they come 
at red heat from the roils, and hence the severed 
plates can also be punched while hot. This not 
Only increases the output, as the time, consumed 
in positioning the plates by hand. is saved, but 
it extends the life of both the shearing and 
ptinching machines as hot shearing and punching. 
reduce the strains and wear of the machines. 
Also, the machine has increased capacity and a 
Wider range of production as it automatically 
feeds and positions strips of plates having their 
shoulders at different distances from their ends. 
The croSS-Shouiders on tie-plates are of differ 

ent designs and contour but always have a wall 
for the rails to a but against, and in using my in 
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Vention the strip-pusher and stop may be suitably . . 
constructed and arranged to co-operate as de 
scribed with any such shoulders. Other changes 
in form and arrangement of various parts may 
be made Without departing from the scope of 
my invention. - - 
I claim: . w 
1. In a machine for shearing metal strips hay 

ing a series of recurrent projections; the combi 
nation of a Shea', and a strip-feeder comprising : 
a carriage reciprocating toward and away from 
the shear above the strip being operated on and 
a gravity-latch pivoted on the carriage and con 
structed to ride over a projection of the strip 
when the carriage noves away from the shear 4 
and engage Said projection as it moves toward 
the shear and move the Strip step-by-step 
through the shear and position the successive 
projections in the Sanae spaced relation 
shear. 

to the 
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2. In a machine for shearing metal strips hav 

ing a series of recurrent projections, the combi 
nation of a shear, a stop arranged adjacent to 
the shear and constructed to successively engage 
the rear faces of the projections of the strip 
being operated on and automatically movable 
from and into the path of movement of the pro 
jections, and a reciprocating strip-pusher con 
structed to Successively engage the projections 
and move them into position to engage the stop. 

3. In a machine for shearing a metal strip hav 
ing a series of recurrent projections, the combi 
nation of a shear, a strip-pusher reciprocating 
toward and away from the shear, and a stop 
located in fixed relation to the shear, the pusher 
and stop being constructed to ride the projec 
tions on the Strip being operated on and succes 
Sively engage Said projections. 

4. In a machine for shearing a metal strip 
having a series of recurrent projections, the com 
bination of a shear, a strip-pusher reciprocating 
toward and away from the shear, a stop, located 
in fixed relation to the shear, the pusher and stop 
being constructed to idle over the projections on 
the strip being Operated. On and successively 
engage said projections, and a bumper in the path 
of travel of the strip beyond the shear. 

5. In a machine for shearing metal Strips 
having a series of recurrent projections, the com 
bination of a shear, a strip-pusher reciprocating 
toward and away from the shear and con 
structed to idle over. One of the successive pro 
jections of the strip being operated on when it 
moves away from the shear and engage such 
projection as it moves toward the shear, a yield 
ing stop located in fixed relation to the shear and 
arranged to permit the passage of the projec 
tions of the Strip and engage the projections 
after their passage under the stop, and a yield 
ingly mounted bumper in the path of travel of 
the strip beyond the shear. . 

6. In a machine for shearing metal Strips 
having a series of recurrent projections, the com 
bination of a shear, a strip-pusher reciprocating 
toward and away from the shear and constructed 
to ride upon the strip being operated on and pass 
a projection thereon when it noves away from 
the shear and engage such projection as it moves 
toward the shear and feed the strip step-by-step 
through the shear, and adjustable operating rods 
to vary the travel of the pusher, and position 
differently spaced projections on different strips 
at different distances froin the Shear for cutting 
relatively short and long strip-sections with their 
shoulders spaced relatively nearer to or farther 
from their shoulder-ends. 

70 

5. 

7. In a machine for shearing metal strips hav 
ing a Series of recurrent projections, the combina 
tion of a shear having a reciprocating knife, a 
rotating shaft to operate the knife, a strip-pusher 
reciprocating toward and away from the shear 
and constructed to move the strip being operated 
On Step-by-step into the path of the shear, a 
rocker-frame to operate the pusher, a disk on the 
shaft having a radial seat for spacing-blocks of 
different lengths, and means positioned by said 
blocks to operate Said frame. 

8. In a machine for shearing metal strips hav 
ing a Series of recurrent projections, the cornbi 
nation of a shear, a strip-pusher reciprocating to 
Ward and a Way from the shear and constructed 
to move the Strip being operated on step-by-sep 
to the shear, I means to vary the travel of the 
pusher, and a stop constructed to be fixed in 
adjustable relation to the shear and to permit the 

1931,760 
passage of the projections of the strip and engage 
each projection after its passage under the stop. 

9. In a machine for shearing metal strips hav 
ing recurrent projections, the combination of a 
shear, guides at each side of the shear, a strip 
pusher reciprocating in the guides and con 
Structed to successively engage the projections 
and move the strip being operated on step-by-step 
to the shear, means to vary, the travel of the 
pusher, and a stop adjustably mounted on the 
guides and constructed to engage the projections 
when they are in position adjacent the shear. 

10. In a machine for shearing metal strips 

80 

85 

having recurrent projections, the combination of 
a reciprocating knife, guides at each side of the 
knife, a strip-pusher reciprocating in the guides 
to Successively engage the projections and move 
the Strip being operated on step-by-step into the 
path of the knife, and a pressure stop adjacent 
the knife and constructed to permit the passage 
of the strip-projections and to bear on the strip 
and against the projections when the latter are 
in position in relation to the knife. 

11. In a machine for shearing metal strips hav 
ing a Series of recurrent projections, the combi 
nation of a shear, a fraine having a guideway ad 
jacent the shear and above the strip being op 
erated On, a carriage reciprocating in said guide 
Way toward and away from the shear, a strip 
pusher pivoted on the carriage to successively 
engage said projections, a resilient bumper in the 
path of the Strip beyond the shear, and a strip 
gauge consisting of a flexible metallic plate at 
tached at its outer end to the frame and having 
its free end bearing against the projections when 
the latter are in position adjacent the shear. 

12. In a machine for Shearing metal strips hav 
ing a Series of recurrent projections, the combi 
nation of a shear, a guideway adjacent the shear, 
a reciprocating carriage traveling in said way and 
having a croSS-piece, a Strip-pusher pivoted on 
Said carriage and extending below said cross 
piece to Successively engage said projections, a 
resilient bumper in the path of the strip beyond 
the Shea, and a Strip-gauge nounted on said way 
and extending under said carriage and terminat 
ing at Substantially the line of the forward nove 
ment of said strip-pusher. 

13. In a rhachine for shearing metal strips hav 
ing a series of recurrent projections, the combi 
nation of a shear, a guideway adjacent the shear, 
a reciprocating carriage traveling in said way, op 
erating means for said carriage including adjust 
able rods pivoted thereto, a strip-pusher pivoted 
on the carriage to successively engage said pro 
jections, a resilient bumper in the path of the 
strip beyond the shear, and a strip-gauge adjust 
a gly mounted on Said Way and extending under 
the carriage With its free end at substantially the 
line of the forward movement of said strip 
pusher. - 

14. In a machine for shearing metal stripshaw 
ing a Series of recurrent cross-shoulders, the com 
bination of a shear, a reciprocating strip-pusher 
constructed to successively engage said shoulders, 
a strip-gauge constructed to successively engage 
Said shoulders when they are in position in rela 
tion to the shear, a pivotally mounted bumper 
beyond the shear in the path of the leading end 
of the strip being sheared, and means to stress the 
bumper against Said leading end. 

15. In a machine for shearing a rolled metal 
Strip having cross-shoulders spaced along its 
length into railway tie-plates each having a rail 
Seat and a croSS-shoulder near the field-end of 
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1,931,760 5 
its seat, the combination of a bed to support the 
strip being operated upon, a shear at one end of 
the bed, a carriage above the bed and reciprocable 
toward and away from the Shear, and a rigid 
strip-pusher on the carriage constructed to ride 
over the leading shoulder on the strip when the 

carriage moves away from the shear and to un 
yieldingly engage the shoulder when the carriage 
moves toward the shear and exert uniform strip 
moving force on all the shoulders of the strip. 
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