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e

Renewod June 6, 1906, ‘Serlal No. 964,012 -

' To all whom it may.concern:
- Be it known that Henry G. MORSE, de-
.. ceased, late a citizen of the United States, of -
- Aimerica, residing in the city and county: of
& Philadelphia and State of Pennsylvania, did |
" invent certain new and useful Improvements
in Punching-Machines, of which the follow-
* ing is_a true and exact description, reference
_-being had to the accompanying awings,
(0. whicb-forfn a part thereof.- . ° ~
- The .invention relates to punching - ma-
chines, and has especially in view punching-

" machines such as are used to punch the rivet-
 holes in ship-plates, though in many of its
15 features it is adapted for more general ase..
.~ .The object of the invention 1s to provide a

-

punching - machme ‘which ean be readily

 shifted with reference to the work, so as to
. opersate upon a considerable area of the plates
2> without requiring them to be moved.
" The invention has also in view the attain-
- ment of the atmost nicety in the adjustment
‘of the punch to the position of the indic ated
hole to be formed 1 the plate and the auto-
‘matic disengagement of the plate from’ the
‘punching-die after the hole has b een formed.
. With these general objects In view the 1n-
- ventions-consists, in the first place, in the
* various devices for moving and adjusting the
30 punching-m achine in a horizontal plane; also,
" in a device by which the plate is“slightly
“raised above the die at all times except when
" actually under the pressure of the punch, so
‘as to permit frée movement of the machine
and the plate with reference to each other;in
the third place, in mechanism ‘whereby the
__working stroke of the punch is arrested 1m-
mediately before the punch comes in contact
with the work, so as to enable a nice adjust-
be made before 1t actu-

35

40 inent of the punch to
- ally performsits office, and, finally, in various

. improved devices and combinations of de-
" vices by whieh the operation of the machine
-1 rendered largely automatic and by wh ch
45 the control of the operator 1s ‘made simple
and perfect, which _
stood as described in. connection with the
“drawimngs in which theinvention is illustrated,
so  Figure.1is a side elevation of the machine
"+ with the pit in which 1t works shown.in sec-

| broken away to show det
| in section, such

tion. - Fig.. _
chihe with the pit partly shown in
Fig. 3 is a plan view of the machine. Fig. 4
is.a front view of
the punching , _
scale and partly broken away, so as to show

9 is a-front elevation of the ma-
sectlon. - -

the supporting-carriage of 55
_machine shown on a larger

details of the construction in section, the sec-

| tions being approximately indicated by the

lines 4 4 and 42 4° of Fig. 5. " Fig. 5 is a side
elevation of the. support'ﬁcarr_iage, partly
' ails of consfruction

section being approximately

1 of Fig. 9.  Fig.
and valve-actuating lever; ¥Fig. 10, an
\ end elevation of the valves and valve-actuat-

I

devices will be best under- |-

indicated by the lines 5 9, 5258 "and:5° 5P of
Fig. 6. Fig. 6 is a plan view of the ca:ri'ia%e
with the wupper supporting-plate partly
broken away. . Fig. 7 is a plan-view of the

and showing

that shown in Fig. 6 &
| connection of the carriage with a fixed abut-

| cylinders

60

supporting-carriage on a smaller scale than -
| - also the -

i0

the connections with the actuating-
of the valves shown in section m

Fig. 8, said section being taken on thelme 88 .-

- g ig a side elevation of the
valves

ing lever.

Fig. 11 is a front. view of the

punch-actuating cylinder and its connec-

tions partly shown in section on the 1né 11
11 of Kig. 13. “Fig. 12 is a side elevation of
the actuating-cyl im}er and connections,show-
| ing the lower -die and support in - section..
' Fig. 13is a planview of the actu ating-cylinder
and its connections. Fig. 14 is a side eleva-
tion of the punch, die-plate, hiting device,

So

“and the connection between the punch and

the  pluniger shown partly in central sec-
aplan view of the die-holder, -

tion. Kig.151s
| Fig. 16,2 side elevation of the die -holder.
Fie. 17 1s a side elevation showing the piston-

[ rod of the actuating-cylinder,. the pull-back

. device,. the controlling-valve for the actuat-
| ing-cylinder,

‘the piston-rod .is connected with and made
‘to act upon the valve. In this view the

| valve is shown in central section, as 1s also
the cylinder acting as a pull-back device.
Fig. 18 is a plan view of the mechanism con-
trolling the miotions of the valve, which
mechanism is shown 1n elevation in Fig. 17.
Said Fig. 18is shown partly in section on the
line 18 18 of Fig. 19. Fig..19 is an end eleva-

F

9°I

-and . the mechanism by which -

95

100



. tion of the mechanism shown in- Fig. 18, | .éonnecti

- partly shown in section on the line 19 19 of

Fl%. 18. Fig. 20 is a side elevation of the
valve-actuating mechanism shown ''in. sec-

tion on the line 20 20 of Fig. 18. Fig. 21 is
- & cross-sectional view taken on the line 21 21
~of Fig. 20. Fig. 22 is a

lp lan view of the

~ frame supporting the valve-actuating de-

IO

15

- throug

20

able

vices. . Fig. 23 is.an end elevation thereof.
Fig. 24 1s a side elevation of the same frame;
Kig. 25, a cross-section on the line 25.25 of

view of sal

‘[J!{)ili_n%-l

- of the valve. Fig. 30 is an enlarged eleva-
-tion of the lower part of the controlling-
- ‘lever by which the horizontal adjustment

2

- which a. certain movement of th
‘punch-cylindér is effécted. - Fig. 32

30

: 40

| j:nblling
vice controlled by the :circuit-closer shown

supportiz
ported.. - A o2 _
. and sidé elovations: of one-of the bearing- |
‘wheel supports:. Figs. 39 and 40 are re-
~ speetively end and: plan views of the bearing--

~of the punching-machine is.effected. - Fig..

g longitudinal sectional view |
of the upper end of this lever, showing the
device by

31 18 an enlarge

electromagnetic cirecuit, - dlésinﬁ - __
he valve-con-

e elevation. of the electromagnetic.de-

-
. 1 '

_ electromagnetic: device:. Figs. 34, 35, and|
- 36 are respectively a.plan view and side and |
edge elewations of.oné- 6f the trunnion-sup- |
~ports upon: which: the:frame or héad: directly

g the-punching mechamism. is Sup

Pigs. 87 and 38-are respectively plan

~ pim: used: in-conneetion ‘with. the support

.. shown.in Figs;, 37 and 38. |
- trakecross-dectional view of one of the bearing- :
wheaels.

45

Figs. 42, 43, and: 44 are respee-

- tively a plan view and face and edge eleva-

. "'59

e, Higs. 49 and 50 are side and 'seétional

.‘*60

tions of another -of the bearing-wheel sup-

ports indicated at.¢’. Figs. 45 and. 46 are

respectively face and edge views.of the sup--
porting-bracket indicated- at ¢° in the draw-
- -mmgs. Pigs. 47 and 48 are end and plan views

of the bearing-pin supported on: the: bracket

L

-views of the holding-down. wheels supported
- on: the bracket ¢®. Figs. 51 and 52 are re-
. spectively a plan view .and sectional eleva-
- tion of one- “in

cated in the drawings at D3, Fig. 53 being
- an -elevation. of the adjustable abutment
indicated at d°. - Figs. 54, 55, and 56 are |
. Tespectively a plan view and side andend |

..etevations of the valve-box-supporting frame

of the abutment-supports “indi-

1 L

indicated in the drawings ate..

~ 58°ave a plan view and side-elevation of the

Fig. 41 is a cen~-

' Figs, 57 and

24; F1g. 26, a side elevation of a detach-"|
_ bearing used. in connection with the-
§ .ﬁﬁgd bearing on the frame; Fig. 27, an end

(f detachable bearing. Figs. 28
~and 29 are sectional views of the valve con- |
he admission and exhaust of fluid
_ _the punch-actuating-cylinder, the:
© sections being shown in the samre plane asin
Kig. 17 and illustrating different positions

840,869

K. Figs. 59 and 60 sre a plan view' and
side elevation of the connecting-rod indi-
cated in the drawings at F*°.
62 are reéspectively X
‘the fixed abutment-support indicated at c*.
Figs. 63 and 64 are respectively plan and
 sectional views of the joint in the supply-
~conduit for pressure fluid indicated in the -
‘drawings at Q° and Qt.- Figs. 65, 66, and -
i 67 are respectively face; edge, and end eleva-
‘tions of the lever-indicated in the drawings

front and pldn views of

at P. Tigs. 68 and 69 are end-and plan
views of the- abutment indicated in. the

~drawingsrat -N’. Figs. 70,. 71; and 72 are
respectively a plan. view and end and side
-elevations of
‘drawings at N2 _ _
view and a side elevation of the:lever; indi-

the abutment indicated in the
igs. 73 and 74 are a plan

cated in .the drawings at N ' Figs. 75, 76,

~and 77 are respectively a plan view and side

-cated in-the drawings at N3, Figs. %8, 79,

~and 80 are a plan view and front and: side
elevations of the latch-pin indicated at N
‘and used 'In connection with the bracket N.

ﬁg—rod'_ indicated in. the drawings at 6 5

Figs. 61 and

70

/5

8o

35

and front elevations of the bracket indi-

90

Higs: 81 and 82 are respectively a plan view
“and side elevation of the lever indicated in -
the dna,wmgsatNlﬂ and pwoted to- the

;_b'pa(;ket"‘NS_ Fl I
- - ey vt UL , _ n- “the pivotépixii:.}- ;
- 'mn "Fig. 31. - Fig: 33 is a.front view of the |

. 83 1s-an: elevation showing

[
r
o

“slide” indicated:

- n N7~ Figs: 84 and 85 are- re-
S*EBOHV@I:Y a plan-view-and end elevation of
e

95

ed. ‘In. the drawings: at N¥, -
Figs: 86 and 87-are-an end: view: and side =
elevation of the piniindicated at N!%. Figs.
88, 89, and. 90 are respectively ‘s plan. view,
-and side and end- elevations’ of “the abut- - -

100

ment: indicated in the' drawings ‘at. Nv. .

_edge- elevations of one of ‘the shdi
indicated in the drawings at N n%. .

-

Figs. 91, 92, and: 93 are respectively a plan =~ -
view: and. side and end elevations of the -
abutment - lllustrated” in- the drawings at
'Ni, /Fig. 94 js an elevation showing the
wedge-pin- by. which:' the dbutment N'® is
secured to the rod with: which it moves.
Figs. 95 and. 96 are respectively side and
Fthe | sl;din%‘-he&ds :
_ | - Kigs. 97"
and 98" are respectively a plan view an side "
elevation of .one of the catches illustrated: in’ o
| the drawings at' N*:and n%. - Figs. 99; 100, - -
~and 101-are respectively-side and front, ele-

105

110

233

vations andan end view of one of the catch-
actuating devices shown in the drawings at:

. other catch-actunting device indicated at N*.

%

' o . . . -k .
“to: which: 18- attached: the abutient.
.- r . . ) L " . . X "
LR . . ] . . My X o L 3 . ks - . ) A 'E‘ - e s )
- 2 - o S - ‘J fl‘f b '.I-‘. t . ' l- .o Pt r "11! - R -..' 'l.:!.i .
' ‘}a 7 vl ¥ a o 2 sl B I T S AL I NP S S
lnn ! * t h" \ .' i :.q. .""! .r.‘ , --L_:;n. i - ‘..:' .5 .___ - :.ﬂ *r:"‘. _l-- r'|‘.,.'- -'-1..:..!
- r I_' .I' “r . .I'i.r"" [ Il'__ .d.l _ L .‘“. ) :.t,r i ._._l.r_ - .
. ot ..I..I :-:- | .'H.' .Ir .. ‘:'.‘.":”: :l:' " . .l-__i "--I-‘.'I"-_"‘- ) - o ’
[ ] e + ¥ . K ..I -F 1.-“%:““;__.:.":.‘._1-'_': ?b.--. .* : . .

s

A, Figs. 1, 2, and 3, indicates a. pit-formed :

| N*%; and Figs, 102 and: 103 and 104 arere-
‘spec¢tively plan; side, and'end.elevations.ef an- -~ -

120.

in the ground and in which the supperting- - :

carriage for my punching-machine moveson .

‘tracks, (indicated at A’ A’y ..

“a, Figs: 2 and. 3; indicates

L]
Ll

g™ [
L B ' om a fa r . -f'.r I 1o Lona . \
. ‘1-|"' p‘..'-\_"-.*. - e :'t A “":_. '.11 ) H e ™ ‘:_- .‘_ J-" I" . ! a1 |
; - ': " } f'.,.- -F - '-u‘ ' - :;. [ L] . . 1! e, red
- - T Y ""1'. LI -I"".'. ¥-
I fan - T " BN |
r

‘an. abutment

formed against one of the walls of thepitand .. -
~casting™ "
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- B B, &c., are brackets supporting the se- | ports conneéting with the exhaust-port in- 65 -
ries of rolls (indicated at B’ B’, &c.) upon | dicated at 7. .- - IR -
~“which the plates to be punched are supported | E® indicates the piston-valve working in

~ and moved, and, as shown, directly opposite | the valve-casing and having a valve-stem K°,

= the machine one or more of the rollers are | from which extends the curved connecting- .

shortened, as indicated at b, to give further { rod Et°. Also supported on- the platform C° 70 -
range of action to the adjustable machine. through the base or frame f is the valve-
(s the lower frame or carriage, resting by | chamber F,in all respects similar tothe valve- -

" means of wheels ¢ (¥, &c., upon the tracks | chamber E, having an inlet-port F’, outlet-

1o A’. This carriage supports the longitudi- | ports F* and I, and exhaust-ports ¥° and F°,
~ nally-extending cylinder, (indicated at C?) connecting’ with an exhaust - passage B, 15
- having situated in it & piston (not shown) ks indicating the piston-valve, H® its-stem,
from which extends a piston-rod (¥, firmly | and F*° a connecting-rod leading therefrom. .

" secured tothe abutment-casting c*at itsouter | The valve-chambers F and E are arranged at
iz énd, so that the piston remains- stationary | a angle to each other, preferably a right an-
and the cylinder, together with the carriage | gﬁ, as shown in Figs. 8 and 9, and the con- 8o
" to which it is‘attached, moves to and fro | necting-rods E'* and F'° gre connected by
‘upon the track A’. The carriage C also sup- | ball or aniversal joints (indicated at ¢* and. -
ports the transversely-extending cylinder | g’) with a lever G/, having a ball or universal-
20 (indicated at C*) from the piston, movingin | joint pivotal connection with the bracket ¢’ - -

b

. which extends the piston-rod C°. - - .. | intermediate the ball-joint ¢>end ¢’. -
- (®.(see Figs. 2and 3)is a platform extend-.| G* indicates the upper extension of the
- ing from one end of the carriage C, upon | lever, to which, as shown in Figs. 30 and- 31,
which the operatorstands, -~ - -~ | is connected the tubular -extension G*, hav-
2c - C7(, &c., are bearing-wheels supported-on l ing the non-conducting handle G* secured at .-
the carriage through bearing-brackets, such | its-top and formed with a .central longitu- go -
~ as are shown at ¢ and ¢® and illustrated 1n de- dinal perforation, partly closed at top by the
tail in Figs. 37, 38, and 42 to 44;inclusive. | perforated plug G®; through which extends
 The bearing-pins for the wheels C” are shown | the rod G°, having abutton at top and a plun-

30 at ¢ and illustrated in detail in Figs. 39 and | ger:G° at.its bottom, from which extends a -.
.- 40. The positions where the brackets ¢* and | rod (¥, which connects it with a metal block 95
¢ are used will be best seen in Figs. 5 and 6. | G3, to the bottom of which is attached an =
The upper part of the carriage C is recessed | electric contact - carbon- or similar dewvice,
 at (8, (see Figs. 8 and 6,) and at the frert and | (indicated at G*.) -These parts are normally
2= rear of the carriage are secured the upwardly- | held in their uppermost position by the ac- ‘-

extending brackets ¢°, which, through the | tion of a spring G'°, resting on 2 platform g° .1co
bearing-pins ¢, support the-holding-down | at bottom and against the plunger G® at top.”
wheels, (indicated at C°C%.) -, - - - | .G* indicates:an electric contact-carbon
- Supported on the top of the carriage and | secured in the lower part of the handle and .
4o transversely movable over the bearing-wheel | to which is directly connected the circuit- 7
(¥ and under the holding-down wheels C° is.| wire G**, while -the -other ciréuit-wire .(indi- 105 -
the supporting plate or table, (indieated at | cated at’G'*) has a shding contact connection
D,) having at one end a downwardly-extend- | with the block G° through the spi? G, -
' ing bracket D’, which is adapted to move in | - Coming back to the valves K and F, it will

45. the recess C® of the table and to which is at- | be noticed that the ports E? and E* connect, - .
| tached the piston-rod C% - (See Fig. 5.) ~ . |through dpipes - shnjfarly' marked, with the 110
~D? D? are trunnion-supporting- brackets | front and rear ends of -the cylinder C?, (see
~ secured to the top of the table D on the plat- | Figs. 3 and 7,) while the ports of the valve I

- formsindicated at d*d? Fig.4. - =~ ~° | (marked F® and- F*) communicate, through
so -D?and D*are abutment-sockets extending | similarly-marked pipes, with the .rear and . - .

upfrom the ends of the table D-and in which-| front ends of the cylinder C*. -The shifting ‘115
are secured the ‘adjustable abutments indi- | of the valve in either valve-casing w:ll 1n ac-
catedatd®dt. '~ - - : - |cordance with the construction illustrated

e, Figs. 2,9, 10, and 54, 55, and 56, 1s the l admit pressure fluid to either-end of the cyl-

55 frame or base for the valve-casing, (indieated ! inder at will, opening the opposite ends of -
" at E,) said frame or base having a projecting ; the cylinders to exbaust or cut’ off,the pres- rzo
arm B’, which supports the universal joint, | sure fluid and the exhaust from both ends of

(indicated at G.) The frame ¢ and valve- l'th_e' cylinders. HKEach valve i1s actuated by a *
casing B are situated on the platform C° of | movement of the lever G to or.from the valve, .
6o the carriage' C, and the valve-casing has | and the valves being situated at an angle to
formed in it the inlet-port E, the cylin- | each other it is obvious that the operator has 125
" drical valve-chamber E? intowhich said port | both under entire control through the single
leads, while from it lead to ports indicated at | universal-jointed lever and that he can im-

 E* and E4 E° and E°, the last-mentioned | part to the table D and the machine support-




i

| ed thereon any deeu‘ed movement in a her:t-

tive lengths of the two cylinders.

zontal plane within the limits of the opere—-

H is the frame of the puneh proper, made

1n U shape and 1grwn.decl with trunnions, (in-
‘dicated at H’

which it is prota,lly
supported on the bree ets D? D%

'~ ‘situated on its lower side on opposite sides of

10

L5

the trunnions and arranged to come above
- the regulable abutments d* and d3, which will

adjust the angular pes_-‘.ltmn of the frame H
and which where a slight freedom of move-
ment is permitted to.the fra,:me Wﬂl serve as
stops to regulate its extent.

¢ indicates the end of the ffeme to Whl(}h'

_ the die of the punehmg—couple is secured, and

H* the end of the frame in which the 'puneh :

itself is secured.  This end of the frame sup-

20

" than the punch, in Tegistry with & perfora-
- tion A* in the arm H*, the plate I having also

45 0

~cured on the end H?* of the freme

'_punehmg die, (mdlceted at I%.)

, construction the
out of contact with

ports a cylinder (indicated at H?) hewng'

a downwardly-extending eylmdnca,l pm]ee—

tion A® from its lower head.

I (see Figs. 12 and .14 to 16) is a
, having
formed in it a perforation I’, somewha,t larger

a shouldered extellsmn I?, 1h which sits the
Secured
to the end of the arm H*is the casing, (indi-

cated at J,) having a perforation formed lon-:
'gltudmelly through it and which is made of
“increasing diameter at bottom, so as to form
“a chamber J7, closed by a screw—-plug J? and
- 35
- 'J3)) which acts against a p'lunger (indicated
) et J*,) upon the top of which rests the pivot-
pin J5of 'a caster-wheel, (indicated at, J°))
~ ‘which, caster-whee}l norme,lly occupies the po-
40
- _supported on the s rmg
~greater than that o

adapted to contain a sprmg, (indicated at

. 14—that 1s to say, is
at 8 height’ shig tl);r

sition indicated in Fig

with the die.

‘the die at all times éex-

- cept_during the Working stroke and- sctual

55

- .Ing any engagement, between the - te and
die’ whlchngwould prevent. the shifting of |
‘either the machine or the plate. It W]Jl also

 ‘be obmoue that the caster-wheel construc-

. I . .t‘-. . : .
v 60

pressure of the punch upon it, thus prevent-

tion 1s one which will enable the caster-wheel

to adjust itself to any direction of movement
of the plate on the machine or ef the ma.ehlne“

- - with reference to the plate. -

T e .

-+ K (best shown in Fig. 14) i isan ennulue fit-
T tmg on the eylindrical projection A° and hav-
mg an eutwardly-extendmg rmg (mdlca.ted'

K3,

he frame
'H s prewded with ebdtments H? and HB3, |
'_.t e plunger,’

| hal cyh

cates the.punc
lete se- |-

for instance, shown in’ Fig.
rests upon the tep of the plate V; with some
freedom to move downward, so that when
its point L8 comes in registry with one of the

the die I?, the tension of ‘|
- the spring:being regulated so that it will nor-
 mally support the weight of the plate being
erated upon, which plate is‘indicated at V,
while under a greater pressure, such as that
‘exerted by the punch, the caster will yield,
“enabling the punch to come in direct contact
It will be seen that by this:

late is always forced up

bracket m* on ‘the oppo
. has formed in’ 1t gui

i

- 840, eése'-

at K ) by Wthh it is adj ueta,bly secured tu

the bottem of the cylinder H?, as by the bolts

65

The ring' K has dependmg fmm it the -

strlppmg—ﬁngere ,* (indicated at K2) which

sérve to hold down the plete V when the .
0

punch is drawn upward:
I, (see Fig. 11) 1s the piston moving in the - .
cylinder H® and’ having dependmg om it

(indicated at L/,) -which is

guided ‘in the cylindrical extenmon he.
plunger L’ has a threaded cylindrical recess

1n'its lower end; in which screws the annular.

sleeve 1.2, hevmg an enlarged chamber L? at

its upper end L# indicating its normal inter-
drical surface, 1 which fits the cy-
lindrical puneh—ca,rrjmlg plur

er L?, .having
an enlarged head L.® of somewl

"1 indi-

The
75

8a

t less length -
‘than that of the chamber L2, so that the plun-

| ger L® has a freedom of 1ong1tudmel move-

ment in the supporting-sleeve L.

ﬁ secured to the end of the

‘glunger L’ and having preferebly 8, central

ownwardly-exténding point, (indicated at

I8) 1t Wlﬂ be obvious that in the position,

'14 the punch L7

punch-marks V', which define-the ‘positions

of the holes to be- -punched, the punch and its

immediate attachments will movedownward.
The constriiction is thus a center-ﬁndmg de-

chine.

‘Passing now te the dewees best shown n
Figs. 11, 12, and 13, I'is a.port leedlng It

‘the upper end of the cylinder H® = L?® is a

go

95

‘vice and is of meterzel edventa,ge 1n my ma- . °

1CO

rod secured to the ‘top of the fplsten L and -

extending through the head -of the cjrlmder
into a puil-back cylinder L', having & port

I leading into its bottom and a piston L
gecured to the end of the rod L2, said piston

having an eye extension 1'? at 'its top and

‘the pull-back cylinder having a’ bracket L*
extending from one side above its top. L*
‘is 8 link pivoted to the eye extension L* and
{ pivoted also to the arm L* (see -Figs. 1 and
17) of a bell-crank lever L4 71 pivoted to the
bracket L. |
‘pivoted to the end ' of the lever-and to the
sliding rod, (indicated at N,) which, together
with the other devices to.
its bearings and support in a frem:mg, (111d1-

L*i1s a connectmg rod or link

Ee descnbe

cated at M and best shown in Figs.'18 to 27,

, has .

10K

110

11§

iiclusive,) the said frame. Having an mchned-f -'

guideway M’ at one end and. opposite ‘to
1t"a guiding perforation M?, situated in. an

upwardly -extending bracket ‘in?.". Another

",

12C

osite end of the frame
1124 perferatlens (indi--
| cated at M® ‘and Mli ,) 'which are'in alinement
‘with the perforetmn M*M® in the bppnmte'ly 0
placed flarigé or bracket. mt.
‘rated boes on the Tour: slde of the fra.tne,;MB’f o

.-1.25-'
. M" 48 a_perfo- s
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flanges adapted to support pivot-

er removable part of which

is indicated at m'®. (See Figs. 26 and 27.)
"N’ is at once an abutment secured to-the

- rod N and the slide moving in the guideway

10

15

20

26 for the gui
“scribed.

30

‘boss M” and by the end .
“supported an arm N* (shown in detail 1n
Figs. 73 and 74,) said arm having rectangu-.|

- lar openings formed in it at N® and N7 and

“its detail construction being shown in Figs.
75 to 77, inclusive, the said brackét having a

- 19.)
ings, (indicated at N*,) a link N** depending |
from the pivot-pin.and being pivotally at-
tached to an intermediate part of the lever:
"~ indicated at N®3 n%, to the end N* of -
~ is pivotally connected the latch indicated at
. N (see Figs. 18 and 19 and 78 to 80,) the.

, perforations M2,
and the said rod has also secured to it the

“abutment deviceé indicated at N?, the con-
~ struction of which is best indicated in detail
-~ 1n Kigs. 70 to 72. o

~N3%18 a pivot—pinﬁttin% in the pétjfbrﬁ,ted'
0

being shaped so as to afford a clearance at N°
ide-rod N*, to be hereinafter de-

" N®is a bracket supported on the lever N,

laterally-projecting cylindrical head N°, in
which is situated the spring N*°. (See Fig,
The bracket has also pivot-pin bear-

hich

- and M® longitudinal parallel' upwardly-ex-
~ tending ‘ ~
. Eiﬂs:_ “and M a longitudinally - extending
‘bearing, the upp

. M’.. -The opposite end of the rod. N 1is sup-
~.ported and guided in the.

which is pivotally

/ *-Spring. N1o I'estlllg on the head of this I&tCh

35

and pressing it down through the perfora-

tion N® of the lever N*, so as to engage the

abutment N?, as shown in Fig. 20. The

other end n'® of the pivoted lever .rests di-.

4G
45

.750

“of the solenoid-core is normally held

rectly beneath the end of the rod R3, (shown |

in Figs. 32 and 33,) said rod being attached

" to the lower end of a solenoid-core R?* sup-
~ported in a solenoid-coil R, which in turnis:
on the end of the bracket R, whieh'is-
 attached to the frame M or to some neigh- |
| 2 rear f&!GB .()f Wh]Oh 18 chambéred_ &Ild fOI'mGd
‘with perforations, as indicated at ¢*.\ O7 in-
dicates the supply-port leading to the valve-
-chamber, O° a port connected by a suitable -
‘conduit with the port Z.of the actuating-cyl-

secured

ok

“boring relatively fixed part of the Tachine;
" so that the rod R will, as stated, lie 1mme-

diately above the lever-arm n'®.. - The rod R?
up out

of contact with the lever: by means: of the

pended from the link R¥:

~ of the solenoid (indicated at Gi* G'®) are the

55

same as those similarly indicated in Figs. 30 | = P (see.
/| having lu

and-31 and already described. -~ - =~
N®_ (see Figs. 18, 84, and 85) is a slide lon-
gitudinally moevable in the slotted perfora-

Spring R® acting on the lever-arm R*, which .
is pivotally attached to the rod R* and sus--
*The circuit-wires |

. tion N7 of.the lever N* and having a verti-

6o

cal perforation formed in it through which.

extends the pivot-pin N'¢, the lower end of

(shown in Figs. 17, 18, and 88 to 90,) this

‘abutment-block being secured to a recipro-

‘which extends into - the - abutment - N*/,

h

- cating rod N, '*a.line'd and guided by the per«

are provided . _
"and transversely - perforated fingers, (indi-
‘cated at N® and n*.) N* is a spring se-
‘cured between the heads N** and n*, as
| shown. N% and n® are catch-levers, the
and construction of which is best.
shown in Figs.-97 and 98. They are pivot-
| ally attached to the longitudinal brackets N°
“and N® and have catch-notches (indicated at
| N28)

'sions, as indicated at'n*, on the lower side of

N3t'is.a slide sup

-gpindle O’

inder H?,.and O° a

|-dicated &} Q° Q', (see Fig. 64,)

fdmtions M5 é,nd M® in the fr'a,me.: This rod

has also secured to it-the abutment-block in-

dicated at N'® (shown in detail in Figs. 91 to
93, inclusive) and has secured to 1t the
"springs indicated .at N*° and
each side of the bracket m®. n'® indicates

the forked end of the rod N*, by which 1t 1s

n*°, lying on

65

70 -

connected; to the valve-rod indicated at O.
N js a'‘cuide-rod secured in the perforations

M? M¢ of the brackets m® and m* and serving
‘to support. the longitudinally-movable heads,
“(indicated at N?*.and n?*,) the shape of which

15

is best shown in Figs. 95 and 96 and which '

with downwardly-extending

shape

3

n?. N?® N2 (see Figs. 17, 20, and 99 to 101)

“are rods having hooked ends which engage

30

in their longer arms and rear exten- -

“which are formed shoulders, as indicated at -
90

the rear extensions n*® of. the catch-levers,

“their lower ends extending through the cast-

ings M and haying secured to them. springs
N3 which tend to press the heel extensions

down and throw the longer arms upward, as
shown in the case of the lever N* in Fig. 20.
orted in the bearings N'* -

n'® of the arm and having the outwardly-ex-

tending fingers N** n®, which 1n normal posi-
tion lie close to the shoulders N* n*" of the

levers N® n%,

haust from

= ort leading to the ex- .
s chamber O¢ formed in the 113

95

1COo

~ As already described, the reciprocating rod |
| N8 is attached to the end of the valve-rod O,
| whieh fits in’ the eylindrical chamber O% of
| the valve-casing O* and has attached to a

the valve indicated at O* and the -
“extension-valve section, (indicated at O%,)the

iio

valve-casing at the end of the cylindrical .-

“valve-chamber pro

P (see Fig. 1 'a;n(}) Figs. 65 to'67) is a lever

oage on the fork n'® of the rod

s P’ P’, which are adapted to en- -
15 and by:

120

which said rod and the valve-stem O can be -

Q (see Figs. 1 and 2) 18 &
the pressure fluid 1s sup:
means of g head
municates with

led and which by

L e

%—and ét)ax__ible tube Q? com- -
the swiveling pipe-joint m-"
Q° indicating .-

‘actuated independently of the. automatic
‘mechanism which normally operates uponit. - *
pipe through which .

}

125



-

10

- ating mechanism described is such that after

‘branch Q

a port of this joint through which connect; on I stance, in Fig
18 made with a pipe QF, (best shown in Fig.

3,) which pipe communicates, through s
7, with the port I of the pull-back
cylinder 1. and through a branch Q* with
the port o7 of the valve-chamber Ot. QQ’isa

pipe leading from the port O® of the valve-

chamber to the port I of the cylinder I8, and

('’ 1s'a pipe leading from the port O° of the
valve-casing to exhaust. = |
- The mode of operation of the valve-actu-

. the -working stroke of the punch is finished

.

20

and the punch and its actuating-piston have
reached their lowest point the valve is shifted
to exhaust, as shown, for instance, in Fig. 29,
and the full pressure being constantly main-
tained in the pull-back cylinder 1.1 the cyl-
inder and the punch depending from it are
drawn upward by
L% to the top; at which point the valve is au-
tomatically shifted to the position shown in

- Fig. 28, cutting off the exhaust and connect-
- 1ng the pressure-fluid supply with the cylin-

25

30

- position of Fig. 28 when it is desired to punch
a hole in the plate, and the piston then com-
pletes its stroke, the valve being automatic- |
ally shifted to exhaust at the end thereof, as
alréady deseribed. - o
- Referring now: to the mechanism as shown
in Figs. 17 to 21, it-will be seen that the mo-

35

40 -

45

50

-moves downward until t
to. the position shown in Fig. 14, when the

der HE. punch then

e punch is brought

+

The piston ca;rrﬁi ng the

valve is shifted to the position shown in Fig.
17, cutting. off the supply of pressure flui

b

‘but not o]ilenjng the exhaust; so:that the pis-
he punch remain in fixed position. .

ton and ¢ _ r
By means under the control of the operator
and to be:described the valve is shifted to the

tions of the piston ‘are comminicated to the
reciprocating rod N, which is given a motion

forward and backwerd as the punch-actuat-
1ng -piston moves  downward or upward..

Vhen ‘in backward: pesition, the latch N,
moving in the slot N¢ of the lever N¢, engages
the outer face of the abutment-block N?, ag
shown in Fig. 20; so tHidt the lever N will be
‘moved outward by shy outward movement

of the rod N; but the outer end of the lever

N*1is coupled, through the slide N, with the

- abutment-tlock N of the lever N*¢, ‘which is

~.sequently it will be seen that the downward
movement of thé piston carrying the punch

55

directly attached to the valve-rod, and con-

communicates an outward movement to both

- the slides N and N*® and that the outward

-movements .of the last-mentioned .slide ef-

00

fects a shifting of the-valve from the position
'shown in Fig. 28 to the position shown in
-Kig. 17, in whichlast-nientioned position the

 pressure-fluid is cut off from:the actuating-

- oylinder.and the pistons and punch brought
- t0-a rest in the position indicated, for'in- |

the action of the piston

‘the wor

“646,856 |

porting head N is engaged by the catch-le-

ver N* as shown in Fig. 20, the other head

n* resting on the cnd ¢, but not engaged by,
the catch-lever n* and abutting against the

abutmcnt-block N9, secured on the slide N18.

This block of course moves outward as the

_ Fig. 14. During the mdvements 65
of the rods above described the spring-sup-

rod N* 1s moved outward, carrying with it

the spring-head n* and pressing the spring
75

N* between said head and the staticnary
head N?*, the spring-pressure thus acting in
oppositicn to the movement of the rod N,
which shifts the valve to the cut-off position.

~The parts being in.the position above de- . -

scribed, the operator controlling the lever G,
having brought the punching-machine to

S0 -

correct position with reference to the plate |
by manipulating said lever as already de- -

scribed, presses down the rod G® until the

“cireuit-wires G'* G' are connected through
the contacts G'* G*? and an electric current

established through the. solenoid-coil R/,

supported on the bracket /. 16 |
thus energized draws down the core R? with
great energy and impinges the rod R3 on the
end #** of the lever N® n® . overcoming the

force of the spring N'° and forcing the latch
N*upward until it disengages the abutment~
block N? and frees the lever N* from connec--

tion with the rod N. The spring N*, acting
through the head N* and the abutment-

“block N'*, then forces the rod N*® inward,
~drawing the valve to the position shown in
Fig: 8, whereupon the pressure fluid again

flows to the actuating-cylinder and the pis-
ton and IE'unGh moved downward, completin

its interrupted outward movement, its abut-

ment-block N’ coming in contact with the 1.
‘spring-head N* and compressing the sprin

N24 the other end of which is still held fixe

by the head N**. The movement of the head

The coil being

ing stroke. During this downward
-movement of the piston the rod N continues

90

95

1CO

n**finally brings itscarm n® into contact with. - |

| -the shoulder of the slide N3 forcing this slide

110 -

outward so that its outer finger N3 presses -

“against the bottom shouldér of the catch-

lever N®, forcing its catch-arm downward -
until 1t releases the spring-head N?*, where-

upon the force of the spring N*'is exerted
through said head against the abutment: -

block NV, forcing said block and the rod N8

LIg

outward by a rapid movement, so as to bring" -

‘the valve to the position shown.in Eig. 29,

‘actuating-cylinder to the exhaust,” wheére- -
upon the pull-back cylinder L' draws upr
ward the actuating-piston and punch; but
~before the working stroke is completed the
outward motioh of the abutment~block N’ ,
' has forced the head »** into a position: where
it 18 engaged by the catch-lever n®.  During =~ =
the upward movement. of the piston the rod -

12¢

128 .



N is of course moved inward, its abutment-

~ under side thereof, as shown ¥ ig. 20, and
said abutment-block N? pressing against the
‘the spring N*

840,889

block N? passing under the lever N* and the
latch N until said latch is engaged with the

spring-head N* and pressing

"against the spring-head n*, held stationary

IO

15

20

by the catch-arm n®. This compression.of
the spring continues until its arm N* comes
in contact with the head N3 and shifts it 1nx

the direction -of the catch-lever n®, where-
upon its finger n** engages said catch-lever,
forcingit downward and liberating thespring--

head n??, which is forced rapidly backward,

carrying with it the abutment-block N**.and
the rod N and shifting the valve to the posi-
tion: shown in Fig. 28, again admitting pres-

sure to the actuating-cylinder, which moves
down to the point of automatic arrest, as al-
ready described. . .~ .. -

It will be-understood from what has been

said that the motions of the rod N** under

. 30

~ the actuating mechanism can be modified

the influence of the spring N* are made with

great rapidity, and therefore there are pro-

‘vided the abutment-springs N?°-and n* to
cushion its movements in opposite directions..
" The apparatus illustrated and above de-

_ scribed 1s thatwhich has been devised and de- |:

" veloped as best adapted for the purposes de-

seribed. . It will, however, be obvious that

- very considerably without .departure-{rom

the invention, and this should be clearly

" understood as in -no wise limiting the mnven-

35

" . cured by Letiers Patent,

tion upon the details of construction 1Hus-

L

' -
+ -

~ Having now .described the said invention,

what is )

claimed as new, and desired to be se-
i§— .ol

o =

- ¥
-

tion with a-track, of a machine-frame sup-

45

- transverse to-that of the track, a table sup-
- ‘ported-on and movable along said guideway, |.1 “wit} __ |
| ' stroke of the piston: acting to-s
to cut off the inflow. of pressure fluid and ar-
test the downward motion of the piston and.
completion of the working.

5O

% ‘at one _ .
" -ing parallel to and at-ope side thereof, a ma~ }.
'~ chine-frame-supported and movable thereon |
60, ¢ ' 1 o1 '

suideway farmed on: its:top ‘in:a direction

le, power-cylinders su

and mmeans for admitting and.: exhausting

~ pressure fluid-to and from said cylinders. - -
-"-2. Tn a punching-machine, the combina-
" tion:with means for supporting'a metal plate
side of the machine, of & track extend-

S

and having a guidewsy formed on its to in a

e

direction transverse to-that of the track and

- plate-Support, a table supported on and mov-
able along said guideway, lp

unching mechan-

ism supported on said tab

ported and movable thereon sind. having a

f

{

§

1 able machine-Ir:

~ trated, except where such details of construc- |
- “tion are expressly referred to and specifically”
© - made part of the combinations covered by the
e R T T
40,

ching-machine, the combina- | w and me .
' the punch and piston when the pressure fluid
is exhausted from the cylinder, the combina-- - -
“tion.of 8 valve controlling the admission and ‘
exhaust of pressure fluid to and from the cyl-...

Eumhing_.meéha;nism- supported on.said ta- |
| yported . on.the mbv- |

.. ‘able machine-frame and connected to-actu-

" ate -said frame and ‘the table respectively,

and- means for admitting
| pressure fluid to and from said cylinders.
4. In a punching-machiné, the’ combina--
‘tion with a track of a machine-frame sup-
ported and movable thereon and having a.

punch before the
stroke, ane e | ,
| of thepiston and under thé control of the op-

supported on the movable machine-frame
and connected to actuate said frame and the

table respectively and means for admitting

05

and exhausting pressuré fluid to and fromn

said ¢ylinders. - = - .
3. In a punching-machine, the combina-

tion with a track of a machine-frame sup-
ported and movable thereon and having a

guidewsy formed on its top in a direction
transverse to that of the track, -a table sup-
ported on and movable along said guidewsay,
punching mechanisin pivotaily suﬁp orted on
said table, means for adjusting the angular

-

position of the punching mechanism on its
D1 1ts freedom to move
80

‘movable machine-frame and connected to ac-

pivots and for regulating

thereon; power-cylinders supported on the

tuate said frame and the table re%ctively
and exhausting

cuideway formed on its top in a direction

le, ider's supported on the mov-

power-cy

°

75

| transverse to that of the traeck, a table sup- - ..
‘ported on and movable along said guideway,
Emcmg. mechanisi supported. on said .ta-

9.

aime and .connected to actu-.

ate said frame and./the tablé respectively,: -

| valve mechanism faf €ach cylinder arranged

to control the admission and exhaust of pres-
“stre fluid to,and; from seid: cylinders, and a

operate.one whenmg’ ‘6 in. one direction and

-the other when moved in'a transverse direc-

| tion -and ; whereby ‘they::are. iﬂdﬁ‘gﬁﬂd ently
| controlled by the operator through a single
Tever. . . - ot E o A

5. In a Pmchmg—m&chme havmg a oflili—

. ;ﬁ_der' nd piston for operating the punch 1n 1ts

95.

'_va,lve—&otuatigﬁﬂ;]:éy r.haying a universal- .
‘joint pivot and connected to:the valvés to .

[0O

105

working stroke and means acting to pull back

_inder, with: means actuated by:the working
ift-said valve -

nd means independent of the motien

erator whereby the valve is shifted to read-

“mit the pressure fluid to the cylinder and

complete the working stroke. -~ =

6. In a punching-machine having a cylin-

| punch inits .
working stroke and means acting to. pull back -
the punch and piston when the pressure fluid 1
is exhausted from the cylinder, the combina- |

der and piston for operating the

, J tion'of & vilve controlling the admission and .
e, ‘power-.fcylil;iders | exhaust of pressure *ﬂuid to-and from._the_ cyl-

11C

I15

I2Q

125_.




8

in*dé'_r,' with mesns actuated by the working

- stroke of the piston acting to shift said valve

to the exhaust position at the end of the

pressure tluid at the top

working: stroke of the piston, to again shift controlluﬁ
the valve to admit

_of the back stroke. of the piston and to again
~ shift said valve to cut off the inflow of pres- |
_sure fluid and arrest the downward motion

of the piston and punch before the comple-
tion of the working stroke, and means inde-

pendent of the motion of the piston and

under the control of -the operator whereby

- the valve is shifted to readmit: the pressure

fluid- to the cylinder and complete the work-

ing.stroke, .
7. In a punching

~der and piston for operating the punch in its

20

25

working stroke and. means acting to pull
back the punch and-piston when the pressure

fluid is exhausted- from the cylinder, the |
combination with said piston of a punch at-
- tached thereto so as to have a slight freedom.
of longitudinal movement, a -valve control- |
ing the admission and exhaust of pressure
fluid to and from the cylinder, with means.

actuated by the working stroke of the piston
acting to shift said valve to cut off the inflow

-of pressure fluid -and arrest the downward
‘motion of the piston and punch before the

completion of the working stroke, and means

1ndependent.of the motion of the piston and

under the control of the operator whereby

- the valve is shifted to readmit the pressure

 flui
3

" der and piston for o
working stroke and means acting to pull

- [

8. In a punching-machine having a cylin-
; erating the punch in its

- 'back the punch and piston when the pressure

4C

~ bmation with said pi | _
~ tached thereto so as to have a slight freedom

~of 'longitudinal movement, a valve control- |
ling the admission and exhsaust of pressurée
fluid ‘to and from the cylinder, wit means -

45

o acting to shift ‘said vq,‘lve,to_ the exhaust posi--
tion at the end of the working stroke: of the

fluid is exhausted from the cylinder, the com-
piston of a punch at-

actuated by the working stroke of the piston

piston, to again shift the valve to admit pres-

sure fluid at the top of the back strokeof the
piston and to again shift said valve to cut
- off the inflow of pressure fluid and arrest the

downward motion’of: the piston and punch
- before the.completion of the workin stroke,-
-and means independent, of the moiion of the |
" piston and under the control of the eperator

“whereby the valve is shifted to-readmit the

.. pressure fluid to the cylinder and complete
© the working stroke.: - . . I
6o 9. ]n a punching-machine having a. cylin- |
~°  der and piston for
‘working

for operating the punch in its

. . ‘. __.

"'—Iﬁaéhine ha,vii]g ) cy]iii—‘

to the oylinder and complete the work- |

|
working ke -and” means acting to pull
back the punch and piston when the pressure
‘Huid is exhausted from theicylinder, the com- |
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bination with the piston of a reciprocating 65
devicé coupled to move backward or forward

as the piston moves up or down, a valve
pressure fluid to the cylinder; a second re-
ciprocating device coupled to said valve and
IOVIing: parallel to and in close relation with

-the device coupled-to the piston, means

whereby the reciprocating devices are con-

| nected so as.to move together during the
~downstroke of the piston and until the

the sdmission and exhaust of:

5

movement of its: coupled device shifts the

valve to cut off the fluid-supply; means
whereby said movement of the valve-con-

nected device operates against a pressure

tending to shift it to a position to again open

the valve for the passage of fluid, means un--

der.the control of the operator, for releasing

the connection between the reciprocating
.devices and permitting the pressure afore-

sald to again open the valve, means operated

Jﬂ'

L

by the further motion of the device connected

with the piston acting to again shift the
valve to exhaust position at the end of the

working stroke and means operated by the

reveérse motion of the device, acting to shift

30

385

90

the valve to admit pressure fluid at the top

‘of the upward movement of the piston.
10. In a punching-machine, the combina-

tion of a support for the punch having the
capacity of movement in two directions, with

cylinders and coacting piston governing said
‘movements, valves controlling the admission

and exhaust of pressure fluid from said cylin-
ders, a lever pivoted on a universal joint con-

nected ‘to operate one of said valves when
moved 1n one direction and the other when

95

I100

moved in a transverse direction, a cylinder -

and piston arranged to actuate the punch, a

t valve controlling the admission and exhaust
of pressure fluid to said cylinder, valve-actu-
‘ating mechanism operated by the movements

1&:»5 |

of the piston whereby the valve is shifted to -

~exhaust at the bottom of the stroke and to
-admission at the top of the stroke and where-
by also the valve is shifted to cut off admis-
ston at.a determined point in the working

stroke, means independent of the further }

1. movement of the piston whereby the valve .
| 1s again shifted to admit fluid and complete
.the working stroke and an electromagnetic
circuit-closer situated in . the universally-

pivoted lever aforesaid whereby said last- =

‘mentioned means is setin operation,

-11: In a punching-machine, the combina- -

-
L] . -

‘tion with” a punch-actuating cylinder and’
‘piston ‘and eans for effecting a return =
‘stroke or pull-back of the punch, of a valve .
.adapted to admit pressure fluid-to the cylin-

™

der-in one position, to cut off admission .in -
another position-and to connect the cylinder
to’'exhaust in a third posifion, a reciprocat- -
1ng rod N connected:

-.-..

S=

120.

128

Bis AR with and moved by the -
PlSt'Oﬂ, a9 P&I‘&HEI ;‘eciPrjo_cati*ng 'rq_d NIB. '_G,OH-F- -.
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nected with the valve, a connecting device
between said rods whereby the movement of

the piston is communicated to the valve-rod
during the working stroke and whereby the

valve is shifted to its position to cut ofi.ad-

mission, means under the control of the opera-

tor whereby said connecting device can.be
disconnected, heads N* n* lying between and
movable parallel to the rods N N*, a spring
secured between said heads, abutments N’
and N2 on rod N and N N*? on rod N8, ar-

ranged to engage the heads in the shifting

positions of the rods, catches, N* n* ar-
ranged to engage the heads as they move
back and forward, and catch-releasing de-
vices actuated by the mevements of the abut-
ments N’ and N? as described and whereby

the valve is shifted to admission or exhaust-
as and for the purposes specified.

o .. MARY K. MORSE,
Ezxecutriz of -Henry G. Morse, deceased.
Witnesses: = ”
JosepH F. O'NEILL,
D. STEWART. |

o
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