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SHEARING MACHINE

SPECIFICATION fermmg pert [0} Letters Patent Ne 590 041 de,tecl September 14, 1897

| Appheatlon ﬁled Novembel 14,1896, Sellel No. 612 163,

(No medel )

To (MZ Whomn zzzﬁ nmg canceﬂm

Be it known that we, GEORGE GUILD a,nd“

CHARLES A. BERTSCH eltlzenq of the United

States, and 1es,1deuts of Cambridge City,
TfVayne county, Indiana, have invented cer-

tain new and useful Improvemeuts in Shear-
ing-Machines, of Wthh the follou ing is a
speelﬁcetlon - |

Our invention pertains to that class of ma-

chines in which a vertically-re ClpI’OGELtllle-
gate carries a shear-blade to codperate with a
| st‘mtlonmy shear-blade upon a table below..
Such machines frequently have punching-

tools substituted for the shearing-blades.
Our invention will be 1’*ead1ly understood

“from the following deserlptlon taken in con-.
nection with t,he eecompan} ing d r'awmws in

which—

I‘m‘ure 1 is an end elevatlon Of a, maehme

e\emphf} ing our improvements; Fig. 2,
plan of one of the housings with 1ts ettached

of line b of Fig. 4; Fig. 6,
one of the power arms on the main shaft;

Fig. 7, aside elevation of the link-arm on Lhe

nain eh:-:tft Fig. §, a front ele\mtmn of one

of the power arms, tlle link-arm and a portion

of its link appearing in section in the plane

of line ¢ of IFig. 6; Fig. 9, a side elevation of

the holddown eam . an(‘l Fig. 10 a vertieal lon-
ﬂltudnnl section of one ef bmekets which
supports the rear gage.

In the dmwuws 1 1ndicates I;he houemﬁe.

of the nmc,hme, 2, the-table; 3, the 1ower

shear-blade supported thel*eby 4, the gate;

5,the holddown; 6, the main shaft ,]0111*11&1@(;1
in the housings above the g t,ete 7, a pair of

power-arms secured to the main shaft, one at-

each side of one of 11’16 housings and extemb

ing 1*earwm'dly 30 as to str addle the housin Q']

45

power-arms;
~ shaftnear the 0pposuze housing

-8, a link-arm projecting forward from that
one of the potwer-arms which is at the i lnner,

side of the housing straddled by the pair of
9,.a 1111]1—&1’*111 fast on the main

oted at their upper ends to the Tink- -arms 8 and

9 and at their lower ends to the gate; 11, Fig.
C! ‘ml er pins forming the plvots for lmkq 10

nutson gage-serews 19
suppor ted on the nuts 21 FLI](]_ secured to the
nuts by screws through the slots, as usual, so ~ 5
l'as to permit one end of the gage being ad- .

,EL.

inder;
the phmﬂel with the free ends of power-arms
7, so that as the planger rises the main shaft go-

s 10, links piv- .
“gether;

‘such pins beuw prm ided at ee,(,h end of the
links; 12 holddown shatt journaled in ver-

.tleally shdmn‘ boxes in the housings above
the main Qhaft 13, springs dlspoeed over the. 55

boxes of this sha,ft and provided with screws
for adjusting their tension; 14, a palr of arms
projecting forwardly fmm the -holddown-
shaft; 15, links connecting arms 14 with the

1101ddown 5; 16,a cam on the main shaft and 6o

having a wnceutme portion in its contour,
this eam being frlctlona,lly secured to the

mainshaftby hawuﬂ* ttshubsplitand clamped
thereon;: 17, an arm fast on the holddown-

'shaftand engaging the holddown-cam; 18, the 65
usual bmekete At the rear of the Table for
,-Supportmnthe rear gage; 19, the usual screws
1in these brackets for ad]ustmw the gage to
‘and from the shear-line:
and - sprocket meehamsm connecting the 7o

20, the usual ehmn-

screws and ser ving as. a means for tummﬂ
the SCrews In unison; 21 FKig. 10, the ueual |

z the usu a,l reargage

justed farther toward the shear- lme thﬂn the
other when non-parallel pieces are to. he

-sheared off; 23, nuts on the gage-screiws 19
to the rear of nuts 21 and eeper'ated from 8o
them a distance and provided with upwardly-
projecting arms; 24, springs extending be-

tween the arms of 11111:3 23 and the gage 22;
25, the power-cylinder disposed vmtwallv at

__ _the reat of one of the housings and preferably 83
cast therewith and sti addled by the power-

arms 7; 26, the piston or plunger of this eyl-
27, 1111Ls connecting the upper end of

will be turned and the gate forced down; 28,
a cataract-cylinder dlprSOd vertically at the
rear of the power-cylinder 25 and having its
piston-rod projecting upwardly; 29, the by-
pass pipe of the cataract-cylinder pl*m*lded 95
with the usual regulating-cock; 30,linkscon-

necting the eatwaet pleton 1‘*0(:1 Wlth the free
‘ends of power-arms 7, so that the cataract-

piston and power-plunger move vertically to-

qmted fer& Piston-valve; 382

'cyhnder for stecum or. eompressed mr or wa-

31, power-cylinder valve-chamber r1oo
,nlettothe valve-
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ter, as the case may be; 33, port leading from
upper part of valve-cylinder to lower end of
power-cylinder; 54, exhaust {rom valve-cyl-
inder; 35, hollow spool-valve working in the

valve-cylinder and adapted, when down, to -

leave port 33 open to the exhaust 54 and when
up to put port 33 in communication with in-
let 32; 56, valve-stem; 37, auxiliary cylinder
above and in line with the valve-cylinder;
38, auxiliary piston fast on the valve-stem 306;
39, auxiliary valve; 40, alever havingits rear
end connected with the stem of the auxiliary
valve; 41, a treadle; 42, a spring holding the
treadle in normal upward position; 43, a link
extending from the treadle upwardly to an
intermediate point on lever 40 and adjust-
ably connected therewith, so that the point

of attachment may be shifted to or from the:

stem of the auxiliary valve; 44, a link con-
necting the forward end of lever 40 with one
of power-arms 7; 45, a palr of springs con-
nected with valve-stem 36 to cushion its mo-
tion in elther direction; 46, an upward pro-
longation of valve-stem 36G; 47, a hand-lever
pivoted to the housing and having its rear

end linked to this upward prolongation of

the valve-stem, the {forward or handle end of
the lever being in convenient position to be
reached by a workman in front of the ma-
chine; 48§, the pivot on which hand-lever 47
rocks; 49, a cam-lug projecting from the hub
of one of the power-arms and engaged by a
toeon hand-lever47; 50, supply-pipe for aux-
iliary cylinder; 51, throttle-valve in main in-
let 32, this valve being normally closed; 52,
an arm connected with the treadle; 53, a link
detachably connecting valve 51 with arm 52,
so that as the treadle 1s depressed the throt-
tle-valve will be opened; and 54, Iig. 4, the
rounded ends of the holddown, forming the
portions working in the holddown- ﬂ*u1des in
the housings, ‘such rounded portion belnﬂ‘ pret-
erably for med as or provided with a “roller
with its axis horizontal, so that in case of
breakage of holddown-gear at one end of the
holddown the obligue action of the holddown
will not produce breaking-strains on the hold-
down-guides.

Refemmn' to KF1g. 8, let it be noticed that ta-
per pin 11 is not in contact with the upper

- portion of the eye in link-arm 8, the clear-

60

ance being produced by enlarging the taper
eye upwardly or giving it a somewhat ellip-
tical form. By drawing in the taper pin the
lower portion of the hub of the eye is brougltt
firmly to i1ts seat in the link and lost motion
thus taken up.

Springs 13 over the holddown-shaft form a
vielding load upon that shaft and conse-
quently permit of variations in the thickness
of material gripped by the holddown without

the necessity for special adjustment or dan-

gerof breakage. Thesesprings,orequivalent
weights, 1f substituted, may be adjusted to
produce a satisfactory gripping pressure by

‘the holddown upon the thinnest material to

be sheared, and the rising of the holddown-

—
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shaft will permit of satisfactory action on
thicker material. |

Referring to Ifig. 10, 1t 1s found in practice
that accurate rear gaging is interfered with
by lost motion in the nuts which carry the
oage, and it is also found that the gage may
become shifted on the nuts to which it 18 se-
cured by screws through slots in the gage to
permit of taper shearing. The secondarynuts

23, in connection with springs 24, hold the

gage-box to its rearmost position on the main
nuts and hold the main nuts back on the
screw-threads, thus avoiding the evils of lost
motion in the threads of the screws.

Referring to Fig. 9, the clamping of the
holddown-cam to the main shaft permits of
slippage in case of extraordinary strains be-
ing brought upon the holddown, strains which
would othelwlse result in bleak‘we of some
of the holddown connections.

The power-cylinder acting at one.end only,

of the main shaft requires that motion be
transmitted to the distant end of the gafe
through the shaft. Forextraordinary lengths
of gate, where the torsion of the main shaft
would become objectionable, the power mech-
anism may be duplicated at the other hous-
ing, and in that case, of course, the main shaft
becomes subjected to no torsion and need not
be present as a shaft extending clear across
the machine. '

In the exemplification the power-cylinder
1s single-acting, the weight of the plunger and
the power-arms being sufficient to elevate the
gate.
power parts on the working stroke under the
influence of the power medium and checks

the motion of the parts on the downstroke

under the 1nfluence of gravity.
The parts being in the position shown in

‘Figs. 1 and 3, the gate being up, the attendant

depresses the treadle. The forward end of
lever 40 acts as a stationary fulerum, and
hence the auxiliary valve israised. The aux-
iliary piston now rises, raising the main valve
and permitting steam to go to the power-cyl-
inder and produce the cutting-stroke. The
depression of the treadle causes the opening
of throttle-valve 61. The treadle being still
depressed and the plunger making its up-
stroke the upper end of link 43 becomes for
the time the fixed fulerum of lever 40 and
consequently the aunxiliary valve is reversed
as the power-arm rises, thus reversing the
main valve at the top of the stroke. The
plunger will thus reciprocate and work the
gate continuously so long as the treadle be
held down. If, however, sosoon as the plun-
ger shall have partmlly risen the treadle be
leleased the auxiliary valve will become re-
versed by the power-arm connection atthe top
of the stroke and the plunger will descend and
lift the gate, but the second upstroke will not.
be made until the treadle be again depressed.
The gate may thus make its single cutting-

-stroke and then return and come to rest.

Throttle-valve 51 may be adjusted for nor-

The cataract checks the motion of the
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-mal small opening,
the treadle gives a JTreer admission at the be-
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“so that the eplesmon 01

ginning of the stroke, or link 63 may be de-
mched and the throt Jle valve left open to de-
sired extent. Dy adjusting the upper end of

link 43 closer to or farther i om the auxiliary |
valve-stem the quickness of movement of the

auxiliary valve as produced by the treadle

may be adjusted so as to cause the machine

to make its cutting-stroke more quickly.

Tt is desirable to em ploy the power mech-
anism in operating the gate delicately and
gently when adjusting new shear-blades or
cutting-tools.
47 1s provided, by means of which the valve
can be worked by hand, as desired, to control
the motion of the gate aJt all por LIOI]S of its
stroke. |

When the v 11\*@ 1s down, as in 1*10' 3 1’*ep-

resenting the downstroke of the plunﬂ'er then*
‘hand- 1ever 47 is in its uppermost position.

As the plunger nears the lower end of its
stroke cam-lug 49 depresses hand-lever 47
sufficient to elevate valve 35 enough to close,

or partially close, port 33, and thus check th{;

freedom of eth;mst and serve in cushlomnﬁ*

the plunger at the foot of the stroke.

We claim as our invention— -
1. The combination, substantially as set

forth, of a link-arm havmﬂ‘ a tapering eye
and h:;wm

of the hub of the eye, a link straddling said

a bearmﬂ-surfaeﬁ ab the exterior

arm at said hub and having a be.‘::'bl‘ll]ﬂ sea b
engaging sald bearing-sur faee on the hub of
the eye cmd having mpermw eyes eccentric

- with the Laperm ¢ eye 1n sald link-arm, and
- & tapering pin engaging the eyes in the link

._4_0
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and lIink-arm :mcl holdmw sald bearing-sur-

-face in close enw‘wement mth smd befumn-
seat. - |
2, The eombmatmu substantmll}f as set

for*th of a vertically- mown gate, a verti-
cally -moving holddown, an “arm connecled

‘with said holddow n, a shaft forming the ful-
crum of sald arm, vertically-sliding bozes for

said shaft, a vwldmﬂ* load dlsposed over said

- boxes and tendmn‘ to depress said fulerum-

shaft, and meelmmsm for actuating the ﬂate'
and rockmﬂ' said fulerum-shaft. | -
- 3. The combmatlon subsLantully as set
forth, of ::‘Wertwally cshdm

gate, avertically-
shdmi‘- holddown in fmnb OJ_' sa,ld gate and

hm*mﬂ' rounded ehtremnles and 0u1de% for

sald holddown engaging sald 1’*ounded ex-

55
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tremities, whereby one end of the holddown

may move while the otherend acts as arocker
1n 1ts guide.

4. In a shearing-m dehme the combination
substantially as Set forth, of a pair of gage-
screws disposed at the rear of the shear- lme |

gage seeured.

a4 nut on each of said SCrews, a

at its ends to said nuts, an a,adltlon(ﬂ nuton

each of said screws free from the first-men-
‘tioned nuts, and springs between the pair of

nuts on eac,h screw, wherebysaid gage is held

rearwardly as far as permitted by the lost
motmﬂ in the ﬁl‘St-—]TlG]‘lLIOHGd nuts.

Hor thls purpose hand-lever

5. ina f:ahea,unn nmehme the combmatmn

%ubstanuall} as set forth, of a vertically .shd—'

ing gate, a main shaft connected therewith
for actuating the gate, a vertically-sliding

_7_6

holddown, a shaft conuected with the hold-

down, a holddown-cam clamped frictionally

to the main shaft, and an arm on the hold-

down-shaft and engaging said cam, whereby

75

said cam may slip on the main shaft in case -

of excessive resistance by the holddown.

6. The combination, substantially as set
forth, of a housing, a ﬂa,te sliding vertically

therem, a double power-arm pwoted to and

straddling said housing and connected with
sald gate at one extremity of said pivoted

arm, a vertically-disposed cylinder at the
rear of said housing

S0

and straddled by said
double power-arm, and links extending up--

wardly from the opposite free ends of said

power-arms and connected above said power-

cylinder with the piston thereof.

7. The combination, substantially as set

forth, of a-housing, a ﬂa_te sliding vertically
thei'ein,_ a rearwardly-extending power-arm
connected with said ¢

. Ina shearmmm&ehme the combmatlon

'Sllbstdntlcﬂ]}" as Set forth, of a pivoted power--

arm, a power-cylinder ha,vnw its piston con-
nected therewith, a valve eontrollm o the flow

gate, a power-cylinder
and dash-pot eylmder disposed vertically at
the rear of said housing, and links extending
upwardly from the rear end of said power-
arm and connected above said cylmders with
the pistons thereof.

e

100

of pressure medium to and from said cylin- -

~der, an auxiliary cylinder having its piston

Gonuectml with said valve, an aumlmry valve,

‘a treadle, a lever eonnected with the auxil-
lary valve, a link connecting said treadle with -

sald lever, and a link eonneetmw said power-
arm with said lever, whereby the first-men-

tioned link may Shlft the auxiliary valve and

then serve as a fulcrum-support while the

second-mentioned link shifts the mlmllm*y'
“valve in the opposite direction. -

9. Inashearing-machine, the combmatmn
substantially as set forth, of 2 pivoted power-
arm, a power-cylinder havmw its piston con-
nected therewith, a valve controllmn' the f]

to an adjustable pivot- pomt on said lever,

and a link eonneatmﬂ' sald power-arm W]bh |

said lever.

10. In aahearmmm achme ‘i:he eombma,tmn
substantially as Set forth, of a pivoted power-
arm, a power-cylinder hamno its piston comn-
neeted therewith, a valve for eontrolhnﬂ' the

fow of pressure medmm to and from sa1d cyl-

inder, a treadle, a link connected with the

'tl*e.adle, a valve-operating lever pivoted to

said link, and a link conneetmcf sald lever

with smd power-arm

11 Ina shear nnumaehme the combmatmn

OW .
of pressure medmm to and from &,ald cylin-
‘der, an auxiliary cylinder having its piston
connected with said valve, an aumllary valve,
a treadle, a lever conneeted with' the auml--
lary valve, a link extending from said treadle

105';.
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substantially as set forth, of a pivoted power-
arm, a power-cylinder having its piston con-
nected therewith, a valve to control the flow

of pressure medium to and from said cylin-

der, an auxiliary cylinder having its piston
connected with said valve, an auxiliary valve,
a treadle, valve-gear connecting said treadle

with said auxiliary valve, and a hand-lever

connected with said controlling-valve.

12. In ashearing-machine,the combination,
substantially as set forth, of a pivoted power-
arm, a power-cylinder having its piston con-
nected thereto, a valve for controlling the
flow of pressure medium to and from said cyl-
Inder, an auxiliary cylinder, an auxiliary

valve, a treadle, valve-gear connecting said :

treadle with said auxiliary valve, a cam con-
nected with said power-arm, and connections

from said cam to said controlling-valve where-

4 590,041

by the exhaust from said power-cylinder is 2o

closed by the movement of the power-arm.
13. Inashearing-machine,the combination,
substantially as set forth, of a pivoted power-
arm, a power-cylinder having its piston con-
nected therewith, a valve for controlling the
flow of pressure medium to and from said
power-cylinder, an auxiliary eylinder having
1ts piston connected with said valve, springs
to resist the terminal movement of said valve

j—f

=J

In either direction, an auxiliary valve, a 3o

treadle, and valve - gear connecting said
treadle with said auxiliary valve.

GEORGE GUILD.
- CHARLES A. BERTSCIL

Witnesses:
AMOS LLANNERD,
JOHN DI3. WISSLER.
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