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1o all whom it may CONCETn! - -
~ Be 1t known that I, Bexsayxix J. Gra-

1AM, of Beverly, in the county of Essex and

State of Massachusetts, a citizen of the
United States, have invented a new and use-
tul Improvement in Safety !
Punch-Presses and the like, of which the fol-
lowing 1s a full, clear, and exact description,

reference being had to the accompanying
drawings, forming a part of this specifica- 1 :
~able in the usual manner to connect the
power with the eccentric shaft for operating

tion, mn explaining its nature.
The present invention relates to an attach-
ment for punch presses or other machines

which during their operation might injure
the hands of an operator, and it consists of

a movable guard and improved mechanism

for controlling the guard for safeguarding

the operator. - -
Among the essential objects of my 1nven-

tion is to provide such control for the guard

as may have characteristics especially to be

‘desired in a control of this kind, viz: posi-

tiveness and precision of operation with re-

- lation to the operation of the machine, the

20

redluction of wear, adjustability, and also

eage of attachment to any machine. -
1t 1s my further object to provide whereby

- the machine cannot be started until the guard

35

- 40

- - 18 cccupying a closed position.
30 .
stood by reference to the drawings in which

the attachment is shown applied to a punch
press of common type and in which—

Figure 1 shows the parts in front eleva-
tion. Ig. 2 1g a side elevation thereof. Fig.
3 shows various combined parts of the at-

tachment mainly 1n  vertical section but
partly 1n side elevation. Iig. 4 1s a view
partly in front elevation and partly in ver-
tical section of one of the operating parts of

the device to which special reference will

- hereinafter be made. I'1g. 5 is a section on

50

the line 5—5 of Fig. 8. Fig. 6 is a section on
the line 6—6 of t1g. 4.
~Referring to the drawings, 1 represents

‘the body or frame of the machine. 2 are the
legs supporting the body. v

'3 1s the usual eccentric shaft mounted
upon the body and operating to reciprocate

the holder or crosshead 4 working within

- guides 5 secured to the frame.

~ Specification of Letters Patent.

Devices for
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7 is the punch carrled by the holder a}'_nd

movable therewith.

8 1s the die with which the';punch co-iip,-_

erates and which is mounted upon the table

-or base of the body of the machine.

55

.10 1s the treadle for starting and Stoppiilg

‘the machine. This treadle is pivoted to the

rear right-hand leg of the machine and oper-

ates through a connecting rod 11 pivoted to

1t to control a clutch arrangement 12 oper-

60

the machine and for disconnecting the power

from the eccentric shaft for stopping the
machine as the clutch arrangement 1s re-

versely operated. The connection of the

power with the eccentric shaft and the start-

ing of the machine are accomplished by the

~depression of the treadle and are effecied

only when the treadle has been moved down-

ward to the limit ef its stroke. Reversely

70

the raising of the treadle or the return there-

of to 1ts raised position operates to throw
out the power and stop the machine. The
treadle 1s maintained in a normal raised po-
sition, thereby disconnecting the power from .

- :

the eccentric shaft, by means of a spring 13

secured to the under side of the body of the
“machine and connecting with the treadle

+he mvention can best be seen and under- through a link connection 14. The proper

80

mitlal raised position of the treadle 1s de-

fined by means of a bracket 15 secured to
- the floor or base upon which the machine is

mounted and extending loosely around the

treadie in the mianner of a strap. Carried
by this bracket is an adjusting screw 17 -

against which the treadle is adapted to con-

tact when returned to a raised position by

the spring, the end of the screw acting as an

~adjustable stop for defining the proper
raised position of the treadle or that posi-
tion to-which it is returned for stopping the

machine. -
The parts above indicated comprise no part

00

95
of my invention and are referred to merely
for a proper understanding of the relative.

- disposition, arrangement and operation of
the parts comprising my invention to which
“attention will now be directed and which
comprise the satety guard and means con-
trolling 1t or otherwise pertaining thereto.

100
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1
the guard is that shown in the full lines of

2 :

20 represents the guard. This consists of
a rectangular plate of celiuloid or other suit-

able material preferably reinforced with

wire 21 embedded within 1t. The guard or
plate is arranged at the front of the ma-
chine adjacent the enfrance to the space
or gap traversed by the punch or tool dur-
ng its operation. The closed position oF
the drawings where it entively closes the
aap or space leading to the tool and accord-
ingly prevents the hands of the operator
from enfering this space. ¥From this posi-
tion the guard is moved vertically 1mnto a
position indicated by the dotted lmes in
Fig. 1 where it will be seen that the space

Jeading to the tool and die is left entirely
clear for the insertion or removal of the

work.

The guard is mounted within a frame con-
sisting of vertical side bars 22 and a bottom
horizontally-extending bar 23 to which the
side bars are secured. 'The Dars 22 are
orooved along their inner sides or faces to
receive the side edges of the guard which 1s

“inserted from above and is accordingiy re-

20
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either side beyond the res

a piston rod 26.

of-the-way or open position.
nection it is to be observed that the location

movable, the guard being provided with a
tab 24 t0 asgeist in its application to or ve-
moval from the frame. |
The bottom horizontally-extending frame
bar 238 of the gunard projects laterally at
sective side bars
99, On the left side of the machine the pro-
jecting end of this bar is provided with an
upwardly-extending rod 25 fixed to it. This
rod extends through a guide 26 fastened to

the frame or body of the machine. The rod

95 and guide therefor assist in preventing
displacement of the guard or plate during
its vertical up and down movement.

The right laterally-projecting end of the
crosshar 23 of the guard firrame has fixed to 1t
This rod has an upward
vertical extension and is secured to a piston

29 contained within a cylinder 30. This

cylinder is vertically arranged and secured

to the right face of the frame of the machine

by any suitable attaching hrackets S1.
Coiled around the piston rod 28 between

the piston 29 and the bottom end 32 of the

M

= ]

cylinder 80 is a spring 83. This spring, as

will later be more fully explained, operates
through its bearing against the piston 29,
thence through the piston rod 28 and guard
frame to normally hoid the guard in 1ts out-

In this con-

of the cylinder 30 on the frame 1s such as

not to interfere with the raising and lower-

ing of the guard. _ -

~ Connecting with the top end 384 or the
cylinder 29 and leading into the chamber
thereof is a pipe 35 which extends up and
over the frame of the machine and thence

down. over the rear side thereof, thence for-

1,186,081

ward beneath the body of the machine to
connect with a cylinder 36 which 1s holted:

to the under side of the frame or body of
the machine at a point above and in sib-
stantial vertical alinement with the treadle

10. 'The cylinder 36 has within 1t a dia~
phragm 38, the cylinder chamber into which
the pipe 85 enters being formed between this

diaphragm and the bottom end 39 of the
cylinder. Contained within this chamber
above the point where the pipe 35 enters the
same is a piston 40, Secured to this piston
is a short piston rod 41 which extends up-
ward through the diaphragm 38 into the
chamber of the cylinder above the dia-
phragm where the diameter of the piston
rod 1 contracted to receive a crossbar 42,
which is otherwise secured to the end of the
piston rod by a nut 43 threaded on the end
of the rod. The crossbar 42 is horizontally
arranged and projects laterally at either end
through slots 44 formed in the wall of the
cylinder (see Fig. 4), the projecting ends
45 of the rod being rounded to recelve the
arms of a stirrup 46 loosely mounted there-
on and held against lateral displacement by
pins 47 passed through the ends of the bar
42 beyond the arms of the stirrup. The
stirrup 46 extends downward and around
the body of the cylinder 36 whereby 1t may
turn freely with relation thereto. Connect-
ing with the stirrup is a link 48 which ex-
tends downwardly therefrom and is pivot-
ally connected to the treadle at about the
center of its extension.

For a special purpose, as will later be ex-
plained, the link 48 1s adjustably secured to

the stirrup in the following manner: s

will be observed by reference to Ifig. 4, the
link passes upwardly through the crossbar
49 of the stirrup, lying beneath the cylinder
36. Fixed to the link on the under side ot
the stirrup is o collar 50. This collar 1s
adapted to bear against the bar 49 of the
stivrup as the link is lifted. Above the bar
49 of the stirrup there is secured to the pro-
jecting end of the link 48 an adjustable
collar 1. L'y

his collar is loosely mounted
upon the link and bound thereto av any cle-
sired point within the limits of its adjust-
ment by a binding screw 52. The collar 51
is adapted to bear against the stirrup as the
link is moved downwardly. Owing to the
adjustability of the collar 51 upon the link
it will be observed that a space greater than
the thickness of the bar 49 of the stirrop
throuch which the link extends, will sepa-
rate the respective collars, thereby provid-
ing for a certain amount of lost motion be-
tween the link and the stirrup, which 1s

availed of as will later be explained.

Before referring to the operation of the
parts thus far described, reference will be
made to their normal relationship to those

of the machine, that is, from an operative

b
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B -standpﬁint. Tt should first be Ilildei’StOde'}
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however, that the portion of the chamber of

the cylinder 30 lying above the piston 29,
inclucing also the pipe 85 and that portion

of the chamber of the cylinder 36 lying
~below the piston 40, is filled with oil or
- other substantially non-compressible fluid _,
o3. This fluid forms practically one of the
- working elements of the combination 1Nas-
much as it is the instrument by which mo-
tlon is transmitted from one piston to the

other.. With the punching machine at rest

- the treadle 10 will have been raised to an

15

elevated position by the spring 13. The ele--
vated position of the treadle as above ex--
~plained is defined by the stop 17 and is com-
- mensurate with the disengagement or throw-

~1ng out of the clutch mechanism which con-

LD
. QA

trols the operation of the machine. The
guard 20 will then be occupying its ele-

vated or out-of-the-way position as shown
~in the dotted lines of Fig. 1. This position
1s defined by the engagement of that por-
- tion of the guard frame to ‘which the piston
rod 28 1s secured, with the bottom end 82 of
the cylinder 80, and is effected by the ten-

- sional bearing of the spring 33 against the

- piston 29. With the guard 20 occupying its

L0

- I1g. 1. At the same time the piston. 40
~within the cylinder 36 will have been raised -
by the treadle through the link 48, collar 50,

35

elevated position the piston 29 will then oc-
cupy a position within the cylinder 30 -com-

mensurate with the elevated position-of the

guard or as indicated in the dotted lines of

stirrup 46 and other connections into an ele-

~ vated position substantially as shown in

. ASSU.IIlngIlOW’ ]“_,hat thetreadle ISdE‘,-
pressed for starting the machine, the effect

- upon the control of the guard is as follows:

brs
ot

LGN
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W
o

As the treadle 13 moved downwardly by the
toot of the operator it will operate through
‘the link 48, collar 51 and stirrup 46, cross-
bar 42 and piston rod 41 to draw down the
piston 40 in the chamber of the cylinder 36,
thereby moving or displacing the fluid
which lies between the piston 40 and the

piston 29. In other words, the fluid is forced
out of the chamber of the cylinder 86 into
the chamber of the cylinder 30 where it op-

erates to. force down the piston 29 and this
through the piston rod 28 and guard frame.

operates to close the guard. -Of course the
movement :of the fluid for operating the

- guard will continue until-tlie--‘ti’eadlei'sz:fully !

depressed. Inasmuch as the treadle must be

' - fully depressed  in Ordel’*--_tb start the ma-
-. chine, 1t 1s evident that the guard will have.
60

started.

become fully closed before the machine is

tending

‘ The guard will remain closed as
long as the treadle is held depressed and
~the machine i operation. When the treadle
15 released from the-pressure operating to
depress 1t, 1t will immediately be returned

to _'_its_l-_noiﬁm&l’-}éle?ated'_position by the sprii_ig. -
13 and the machine stopped. As the treadle
1s returned to its elevated position by the - N
‘spring 13 it operates through the link 48,

, 7o

‘necting parts above referred to, to raise -

collar 50 thereon, stirrup 46 and other con-

the piston 40 within the chamber of the

cylinder 36, producing therein a vacium -
_ to draw back the fluid into this
cylinder through the pipe 85 from out of

the cylinder 30, thereby allowing the spring

erate to move the guard, it is necessary that

~certaln relative proportions be maintained
~ between the cylinder chamber containing
the piston 29 and that containing the piston
40. - Any necessity .-for exactness or refine-
ment in such proportions T have eliminated

75
983, which has been contracted by the previ-
-ous operation, to expand against the piston
.99 ﬁlld open the, guard, "Wthh assumes 1ts L
normal out-of-the-way position as above de-
fined.
- In order that the fluid may properly op-

80

85

by the adjustment to which I shall presently

reter. - By this same adjustment provision is

be made also in different machines for the

understand the applicability of this adjust-

-ment reference must again be made to cer-

made whereby the attachment may be easily -
applied to any machine and compensation

. relative height and amount of travel of the

punch with relation to the die. The adjust-
~ment for attaining these ends consists sim-- L
- ply 1n providing the rod 48 which. connects
‘the treadle with the stirrup with:the ad-
Justable collar 51 as above referred to. To
100

tain phases of the operation of the attach-
ment as a whole. As before described the '

full open and closed positions of the. guard

-are commensurate in time with the full
raised and depressed positions of the trea-
dle, which 1n turn determine, respectively,

the starting and stopping of the machine.

Reference has also been made to the fact

that the-treadle when moved into its ele-

vated position for stopping the machine, op-

erates through the link 48 and collar 50

105

110

thereon to lift the stirrup 46 by the bearing

of this collar against the stirrup, the raising
ot the stirrup through the other connecting
‘means operating to lift the piston 40 and

115

thereby relieve the fluid from the cylinder -

other hand, as the treadle is depressed for

80, permitting the spring 33 ‘to raise the =
~guard into its full open- position.  On-the
T 120
closing. the guard it will operate' through -~
the link 48 ‘and collar 51 thereon, which
bears against the upper side of the stirrup,
‘to draw down the stirrup, thereby operating
the piston 40 to force the fluid 1nto the j
chamber of the cylinder 80 and force down.

the piston therein closing. the.guard. In
the 1nitial attachment to any machine the -

parts are so set that when the treadle is oc--
cupying its full raised position it will then--



i
@ :

b=
(¢

20

20

30

40

45

20

operate through the bearing of the collar
50 against the stirrup (which in fact may
be a fixed collar) to lift the piston 40 to a
position where the fluid will be sutliciently

withdrawn from the chamber of the cylin-

der-30 to permit the spring 35 to raise the
ouard to its full maximum open position,

and this may be determined by the location

on the frame of the machine of the cylinder

30, the bottom end of which acts as a stop
for defining the full open position of the

ouard. TFrom this maximum open position
practically any desired amount of travel
may be imparted to the guard for closing 1t
and the guard become fully closed at a pe-
riod coincident with the full depression ot
the treadle preliminary to starting the ma-
chine, simply by the adjustable location of
the collar 51 with relation to the stirrup.
In other words, the amount of travel 1m-
parted to the guard will depend upon the
space which separates the collar from the
bar 41 of the stirrup.
will operate to move the piston 40 for dis-
placing the fluid only when this collar 51
engages the stirrup. Accordingly any
amount of lost motion may be provided for
in the operation of the treadle as will per-
mit it moving the piston 40 just so far that

the fluid displaced by it will have operated

to close the guard only when the treadle has
become fully depressed just preliminary to
the starting of the machine. SN -
Tt is desirable in order to secure the exact
and proper operation of the machine, that
the chambered connections between the pis-
tons 29 and 40 be kept full of fluid at all
times and no partial vacuum occur thereimn

as might otherwise cccur owing to the fact

that the raised position of the piston 29 1s
o limited one. I have therefore provided

whereby the connections between the pis-
tons may automatically be kept filled with

fluid at all times and the possibility of a

vacuum therein be eliminated. ILocated
within that section of the pipe 35 which ex-
tends over and arcund the frame of the ma-

‘chine is a coupling 54 (see Fig. 3). Having

threaded connection with this coupling and

extending upwardly therefrom 1s a short
pipe section 55 which has threaded connec-

 tion with a valve casing 56. Having thread-

i |
|

ed connection with the upper end of thi

connecting with a tank or reservoir 58
which is kept filled with cil. Communica-

tion through the various connections Dbe-

 tween the chamber of the reservoir and the

-85

pipe 85 is controlled by an inwardly-open-
1ng valve 60 located within the valve casing
and closing against a seat 61 formed there-
in. The valve 60 is provided with a stem

62 extending upwardly therefrom through

- the port controlled by the valve and thence
through a fixed guide 63 for the stem, and

as shown in Fig. b.

That 1s, the treadle

his
valve casing is a short pipe section 57

1,166;981

bearing upon its upper end a stem.piece or
head 64. Coiled around the stem and lo-
cated between the head 64 and the guide 63
is a spring 65 which operates to hold the
valve in a normal closed position against
any head of oil which may be contained in
the reservoir 58. The guide 63 may consist

simply of a crossbar fixed to the 1nterior

of the valve casing or of a grid substantially
_ In the event of the es-
cape of oil from the connections between the
two pistons 29 and 40 a partial vacuuwm will
he formed therein with the effect that when
the piston 40 is elevated for drawing back

‘the finid, sufficient suction will ensue, aiter

the piston 29 has been raised to its full ele-
vated position, to open the valve 60 and
draw oil from the reservoir in suliicient
amount to entirely fill the connections, atter
which the valve will again be returned to a
closed position by the spring.

Tt is much to be desired 1n an attachment

of the present kind that the machine should

be incapable of being started in case the
hands of the operator are in a position
where they might be injured by the punch.
By reference to Fig. 1 1t will be observed
that the rieht laterally-projecting end o
the bottom frame bar 28 carrying the guard
has attached to it outside the piston 28 an
upright bar or rod 70 which extencs up-
wardly and at the upper end thereof 1s pro-
vided with a finger 71 which turns Inwardly

“and around a toothed bar 72 fasteneda o the

frame of the machine just outside the cylin-
der 30. The bent finger T1 presents an ecge
78 adapted to engage any of the teeth of the
bar 72, and it is also to be observed that these

teeth are set or inclined so that the finger ov
edge thereof will have engagement with the
teeth only as the finger is drawn Gown-

wardly during the closure of the guard. "Lhe

normal position of the finger is one such
that the engaging edge 73 thereot will lie

just out of contact with the teeth of the bar

and accordingly will have no engagement
therewith during the ordinary
opening and closure of the guard. - In the
event, however, that the hands of the oper-
ator are beneath the punch when the tread!le
is depressed for starting the machine, then
as the guard is moved downwardly by the

+reandle 1t will be brought mto engagement
) . e Rl

with the hands or arms of the operator.
Such contact tends to cramp the guard and
accordingly by .the distortion thereot to

draw the edge 73 of the finger 1nto engage-
‘ment with some one of the teeth on the bar

79. The rod T0 thereon will prevent further

Jowering of the guard which has the indirect

effect of preventing further depression o1
the treadle and the starting of the machine,
for ag above explained the machine cannot

be started until the treadle has been iully

depressed and the full lowering of the guard
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is at all times coincident with the full de-
~ pression of the treadle. = - e d

tion, I claim and desire to secure by Letters
- Patent of the United States:—
1. In a safety device of the character
-specified, the combination .with a movable
guard; of ‘means for controlling the open
‘and closed positions thereof, the samme com-
prising a movable fluid-operated piston com-
necting with said guard, a flurd-operating
piston, -connections within which. said -pis-

tons operate and providing also a closed

passage between said pistons adapted to con- ._
tain a substantially' non-compressible fluid
~column, and means for operating said fluid-
~operating piston. . . . .
-2.-dn a safety -device of ‘the character
specified, the .combination’ with a thovable

guard, of means for controlling . the open

. and closed- positions thereof, the same com-

25

30

-39 .
- fluid-operating piston," cylinders containing
~ said pistons, a pipe connecting said cylin--

- ders, said cylinders and pipe in the space in-
- closed thereby -lying between said pistons
being ‘adapted to contain a substantially o

non-compressible fluid, and means for op-

- 45

thereof, said means comprising

prising a movable fluid-operated piston con-
necting with said guard, a- fluid-operating

piston, connections within which said- pis-

tons operate and providing alsc” a closed
passage between said pistons, a column of

| .5-‘  substantially non-compressible fluid  con-

tained within and filling the ‘passagé be-
tween sald pistons, and means for operating
said fluid-operating piston.' - =~ = .7

3. In

4 "

ated piston connecting with said" guard, a

erating said fluid-operating piston.

- 4 In a safety device of the character

specified, a movable guard and means. for
controlling the open and closed positions

ated piston connecting with said guard, a
flmd-operating piston, cylinders containing

- sald pistons, a pipe connecting said cylin-

50

ders, a column of some substantially non-
compressible fluid contained within the cyl-

inders and pipe connection lying between

BB

60.

Fﬁé

sald pistons and movable therewith, and
means for operating said tfluid-operating

PlStOIl - |
- 9.-In a safety _
specified, the combination with a movable

~guard, of means for controlling the open
and closed positions thereof, the same com-

PTiSing 9, piStOIl hﬂVng a piSton I‘gd COI]." -
necting with said guard whereby said guard

may be moved to occupy open and closed

positions commensurate with positions occu-
pled by said piston, a cylinder containing -
sald - piston, means for holding said guard

~specilied, the combination with a movable g5 -
guard, of means for controlling the open

a  safety .device of the character
specified, a movable guard and means for
controlling the open-and closed positions.
thereot, said means comprising a fluid-oper- ik
' - 8. In a safety
“specified, the combination with a movable
guard, of means for controlling the open

and closed positions thereof, the same com-
prising a piston having a Ppiston rod con- -

a fluid-oper- -

90 Iil a

device of the c'hara;ctér- |

- .

erab]

1n a normally open position with said pis-
_ L. ton occupyiig a position commensuiate
_Having thus fully déscribed my inven-: therewith, and a fluid-actuatine means op:
_erable from'a distance for operating said .
Cpston. it o T T o
-~ 6.dn a safety device' of ‘the character

- specified,. the “combination with & movable
~guard, of means-for controlling. the open. -
~and closed. positions thereof, the same com-
prising a pisten’ having a piston rod- COIL-

necting with said guard ‘whereby said gnard =~

may be moved to occupy open and closed -

positions commensurate with positions oceu-

pied by said piston, a’ cylinder ‘containing

-said piston, a stop defining the normal open
- position of said guard, and a fluid-actuating
- means operable from -a distance for operat-

~ing said pisten and guard controlled by it.
~device’ of the character

80

and closed positions thereof, the same com-

sitions - commensurate with positions occu-

~ prising’ a piston” having a- piston rod con- -
necting with said guard whevéby said. euard ~

pied by -said piston, a eylinder containing

sald piston, means for defining the. open pPo- -
sition of said piston; means for holding said.
‘guard 1n a normally open position with said
~piston ‘occupying ‘a position commensurate
‘tnerewith, and a fluid- actuating means op:
erable from a distance for- operating said

piston.

r
]
=

necting with said guard whereby said guard
~may be moved to occupy open and cloged po-
sitions commensurate with positions ' oceu-
‘pied by said piston, a cylinder containing

~device of the character 100 s

105

said piston and through the bottom end of

which said piston rod extends, said cylinder
guard, a spring

being located adjacent said

110 -

contamed within said cylinder between ‘the

~ bottom end thereof and said piston for nor-

mally maintaining said guard in an open
position, and a fluid-actuating means oper-
able from a distance for operating said pis-
ton. SRR A D

guard

said. -

ing means operable from a distance for op-
erating said ‘piston to move sa1d
through said piston rod and bar as afore- |

115

_2 satety ‘device of the character
specified, the -combination comprising a
movable guard having a-bar projecting lat-
erally therefrom, a piston having a piston
~rod' connecting with said bar. a cylinder =
‘containing said piston, and a fluid-actuat-

120 -

125

10. In a- s'a'fety_; “device of the character

specified; the combination with a movable

gimi‘d; Off_. parts _-c_o-nﬁr;ol.ling_ :thje{" P osition of 7 3(} .
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tions internosed between said lever and said

L8
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said guard and comprising in part a fiuad-

actuated piston, conpections through which
"o fluid column may be directed to said pis-
ton for overating the same from a distance,

I o 7

o fluid-actuating piston contained within

said connections for moving the fluid col-

wmn, & main operating lever, and connec-

fiuid-actuating piston whereby said fiuid-

actuating piston may be moved in reverse

directions as said lever 1s operated.

11. In a safety device of the character
specified, the combination with a movable
guard, of a fluid-operated piston, means con-

necting said piston with said guard whereby

said euard may be moved to occupy open
and closed positions commensurate with po-

sitions oceupied by said piston, means for

maintaining said guard in a normally open
position and said piston 1n a position cOM-

mensurate therewith, connections through
which a fluid column may be directed to sald

piston for operating it from a distance for

closing said guard, a fluid-actuating piston

for moving said column, a maln operafing

" Jever connecting with said fluid-actuating

piston, and means whereby said lever may
actuate said piston to move said column dur-

ing a determinate full or partial movement

30

thereof. | L S
12. In a safety device of the character

specified, the combination -with a movable
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one direction to a

ouard, of a fluid-operated piston, means con-
necting said piston with said guard whereby
said guard may be moved to occupy open
and closed positions commensurate with po-
sitions occupied by said piston, means for
' o said guard in a normally open
position and said piston 1 a position . com-
mensurate therewith,
which a fluid column may be directed to
said piston for operating it from a distance
for closing said guard, a fluid-actuating

piston for moving said column, a main op-
erating lever, means connecting sald lever

with said fluld-actuating piston whereby 1t

may be moved by said lever when moved 1n
position where the fluid
column controlled by it will permit of the

full opening of said guard and upon a ve-

verse movement of said lever said piston and
Auid column controlled by it will be moved
just enough to close said guard. '

13. In a safety device of the character

specl

necting said piston with said guard where-
by said guard may be moved to occupy open
and closed positions commensurate with po-
sitions occupied by said piston, means for

‘maintaining said guard in a normally open

position and said piston in a position com-
mensurate therewith, connections through
which a fluid column may be directed to said

piston for operating it from a distance for

connections through

ed, the combination with a movable
ouard, of a filuid-operated piston, means con-
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closing said guard, a fluid-actuating piston
for moving said column, a main operating
lever, means controlling said lever to have a

determinate movement 1n reverse directions,

and an adjustable connection between saidl
lever and said fluid-actuating piston where-

by said lever may operate said piston and

fAuid column controlled by it as said lever is
reversely moved with a determinate move-
ment irrespective of the fTull reverse move-
ment of said lever. S

14. In a safety device of the character
specified, the combination with a movable
ouard, of means for controlling the open
and closed positions thereof, the same com-

prising in part a fluid-actuated piston con-
necting  with

h said guard, connections
through which a fluid column may be. di-
rected to said piston for operating it from a

“distance, a fluid-operating piston; and means

73
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whereby the connection between said pistons

may automatically be kept filled with fluid.
- 15. In a safety device of the character
specified, the combination with a movable
ouard, of means for controlling the open
and closed positions thereot, the same com-
prising in part a fluid-actuated piston con-
necting with said guard, connections
through which a fluid column may be di-
rected to said piston for operating it from a
distance, a fluid-operating piston, a recep-
tacle for containing fluid with a connection
leading therefrom and into the connection
between said pistons by which fluid may be
directed thereto from said receptacle, and a
valvular device located within the passage
of said connection out of gaid receptacle
comprising a valve opening in the direction
of the connection between the pistons and
means for holding said valve in a normally
closed position. = _

16. In a safety device of the character
specified, the combination with a movable
ouard, of means for controlling the open
and closed positions thereof, the same com-
prising a fluid-actuated piston connecting
with said guard, a fluid-actuating means Tor
operating said piston to close said guard, a
fixture arranged adjacent said guard, and
means carried by said guard and adapted to
have engagement with sald fixture for ar-
resting the movement of said guard toward
a-closed position upon the torsional displace-
ment of said guard.

17. In a safety
specified, the combination with a movable
ouard having a lateral extension,of means for

controlling the open and closed positions of

said guard, the same comprising a fluid-actu-

ated piston having a piston rod connecting 3

with said lateral extension of the guard

‘whereby said guard may be moved to a

closed position by said piston, a fluid-actu-
ating means for operating said piston to
close said guard, a fixture arranged adja-

device of the character
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cent said guard, and }neans carried by the
lateral extension of said guard and adapted

- to have engagement with said fixture for ar-

143

resting the movement of said guard toward
a closed position and also the movement of
said piston for closing said guard upon the
torsional displacement of said guard.
18. In a safety device of the character
speciied, the combination with a movable

guard, of means for controlling the open

and closed positions thereof, the same com-

prising a fluid-actuated piston connecting

with said guard, a fluid-actuating means for
operating sald piston to close said guard, a

~closed position upon a

fixture arranged ;adjacent said suard and 15

presenting a toothed edge and an arm car-

- r1ed by said guard and presenting an edge

out of contact with the toothed edge of said '

fixture during the normal operation of said
guard but adapted to have engagement with
the toothed edge of said fixture for arrest-
ing the movement of said guard toward a
torsional displace-

ment of said guard. _ -
BENJAMIN J. GRAHAM.
Witnesses: -
~ Jomn K. R. Hayss,
M. E. Fragsrry.
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Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
| Washington, D. C.” |
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