5.

rd . - L
. oy

|

(No Model.)

5 Sheets—~Sheet 1.

- 8. D. TUCKER.
Printing Machine.

Patented May 10, 188]I.

No. 241,168.

IIIII -—-.-.Jl - R o o o wm Il-....- _
il ol il il T =4 1 ! o e T ==
I | ' r = ] a N Bl T My ekt o ol L Xk el TS g e e R
) ..I.H*l llllllllllll H-l.*.l W’EQ .-.L- “ t —h “ m mu “ H- H.llvdr._ J-.“nl “.l. QQ T.I.I“-I.I.I.l.l_t.l._linl.l.'l.l..lHVH.....l—ﬂ- llllllll
= - .r.llll [ O T Y —, L | ﬂ " —. . 1 ' )
! [ . - e ko E e
Sl ekl e g : ==k mad :: .,......,u_..“ e Al ", 1..!.L_”m|:.1|| 1
|||||||||| Yt L : i i T —— - - 1 - . .
| ) .r IIIII — —r - -y e ll.ll [ ] Lol B - T ] l_.l.Il-r._Il._-l.I-ﬂl..ll.l
! - - - — g ﬁ x Hﬁ ___\-___ ._.__.-if._....-._ ’ b.u .r.n.l..-..__u-_h v ~* '
- e wrk ek o - I ¥
: ...s....v\\ h ] d ) ety 3 } r......
| ﬂ - e | ] " f ] L]
Y AT s\.\“\\\ H F Q_\ p ok SEN—— 6
¥ 1 P r y
T A L T -t o bt b LSt L L B8 L LT ' ’ ot - I 1&
-I..“rl.!.."l_“_.—.‘l.“l...l.“ﬂ — s .__._ N .I.llpl..r!”“-.“".u__lr-_ ..._Ill..-._-...t_..ll_.l_ = T —— “I.I.J F #" '= .—..r ] ] r
AL et = = ] R S e b e Lok p = 1 ) S PR Y AU . 1§ Yl
.l._..t_l“..—l.hl....% - - L i ' i 1 ) — - - ___.-ll___lllnl
e o ..\\h\..__. e H o EELRIE TR § - f= 12 . o I ¢ ,.n__...ﬂ..r; = = ===y i RO T;l_.
“ “ m .“ m\ . ._ .— i ; h _|1l-_ll.l— - jl- LI B ) T Qeep— r e Il..“.r.-l.ll..rll_ ..l-%_l..r_“-m...l.l.lll.“
- F » ¥ - — 1 1 ' - - L L E T 1
4 l» . | - 1 Pt iy | ' +-3 ' ﬂ
ol it 5.4 ...uxmm... ' - ._....u.nr.....ln..:..ﬁuwmu ! |
1 . N 1 ] :
1 i ] ] . | 3
;! Mm ~ SN -4 Y4 4 i 13 .
!  TH ! L
lllrnml - L3 ! i o
- T L - a trrﬂll.‘ . . - ’ - b- ' L] 6
H.r..- - .__-.l.—. ‘-_ .F- — [ ]
S PR o AT = g ly 1, b
.._. - o T B LY —I : agEn J _._ F\! )
- _L....___ . .E b= i = - Jd H_ '
L L.Iu = R -“. s . Y H
) e | | ——— I /I L
. £p Ay _ il AR b
g ._,.m ey ! PRl Mt SR My 1 .
3 Jur _' s 1 P L b
._r_;. - IU—IL.I... _— A _ - y b T ﬂ_ {
L | “ Fre= ) ' § __ e R “-.“
1 ‘ " .ﬁ.-.l ) L. -" H.\ .l.-r.—.- H\H— ﬂwi}f-.‘
i ¥ : : S T —— { - N
ol 1N AL i IRRran ik —— LEENS
| - - * " [ — - b b - — bl T - ' ’ .
B i B s e e R K L Bty fo =y M A kel T DY YN m R f )
k 1 “ "__ _1q .-..II.__.- _-__.ﬂ \ | l_..._..._..r I..._ r |.._.._l.l..-...__r_.._f J.f ﬂ i 1 - _Hu ._.-.TL_ I~ i -.1.__u-..l.-..-r . .l.l-_...-. ..lll-.l.ll..rl_..rﬁa lﬂl_ll_..l_.-_l..r._ll.l..l:._-. -..__l .._I.I.l [
Forl rd ot RS \ I T (P A | b Lt A 1 Y B TETIEEmRT LA N I T T e et o ="t
) . w R TS I ST, Wt . R L . | Y1 = [ S EER AR L Feor
.“ "——l.lll I.-.H— IIW..I{- .I..—.Ur-illl.._l..l..l.ll Il‘“.w.hh.lTl.‘ lll.l."llﬂtpl_-ﬂ.ﬂ...l..l_fll - - - h h.;.l_.-i_._ll.l.l ——.I_..l..llrl.r-.-_._...l... . -..\ -n-.!-. I.l...._-..-nl IIII ‘I.I.I.l_."l—l_.-.____hl.l.n ‘. —_“.“ [ -.— I J
L1 iy -% -."H ’ .“ [ | .f._fl. | -.f_-.__. r .l-.l.‘ '.f My 1 -—-.—..l --— o == .II-.“.I...I...II.."I! I....“...l-l...l.l-.._l_.l |II...I.I_I_IL.II.I..H’---|‘..II.— .—.l —.-. lllllllll ﬂ- .l..- E
1 - ’ 2 » y -]l F - .-._-._.Il.__-.ﬂ. —. ] ..__-..1.. .T.I - - i Tllﬂl—. L R SRR e —— | —
! o MM T ) = ™ - ! L oy
H.l...-I.-l--l.l.l|..—.|...-_____|||._-...I-_I._||-. lllll b g TR TR — PN b : J F ._T.".[..I..l.. - ' ' “_- 1 .-_ 1
L R e — IH-..-......-. llllll ._h.l_ —— e - lll—v‘ ..J__.....J..r [ ] - * _——— .m ] ﬂ..h.u-ll.—.’ o
i . L LT i e b o .- o A B oo W B ok W bl 1 1
1 - b Wt 1 Ill.l. - L T R, 1
l 3 'F ____.-|____.. [ 1 e o B —r.l.ll.l-.l._.l.-l.ll.l..l-_l..i:l_.ll..llllllnl.irllll... ttttttttttt y
r —_——— g = =

L4

_“m
It

£e

Il
|

o | 2t

L e . Y ]

-

N. PETERS, Phote-Lithographer, Wasﬁingtun. D. C.




{No Model.) 5 Sheets—Shest 2.

S. D. TUCKER.
Printing Machine.

No. 241,168. Patented May 10, 1881.

Sg it T\ ., _
' e T e

/o w“ "(E) [ ] [ ‘ S
p ‘ e SN
‘s

/

N 77 7 23

o T = ]‘
I el
o6
L\ rs
| d o
| - = b 1
| I
no#
2 I
th |
1 1
: o
—_ o T
"""" £5” 2
L .Y | =
| &
| ,
| .
5 : RT
N oy S 1 S — | |
11 — Fraa L —
*It:: ------ —— ——— 1 L T '____;,, — s S @
1 ]
t 77 (OF =
A == -‘u‘ S| 19 | _.-- S
| r { £3- R e
> '_il j = | D S #::—_ ______
t : : - |:.....'§.'.;t{.: £ 3 xq:;:_h_..--""‘“ |
O : | e YEF .
: | RS e L
I ) 0 L* I ik n
2 ek gy H__|::.1
- 1

’ 8 o . Lrwverdctor, |
(,//é W - & % O %‘,\A '
- . . | - Ty .

N. PETERS, Photo-Lithographer, Washington, D. C.



(No Modél.) . g D TUCKER. ) | 5Sheet$—Sheet 3,

Printing Machine. |
No. 241,168. Patented May 10, 1881.

-y Ay Em oy SR o Bew |

‘ 1
] 1 - * - .
1t 1 1 . |
1 mnn
"= T
m T e —— I

ST

sV R ST ETT ST IS EIE T I TP TIIIr

Lrvvertdor,
S Leptrerv 1), Iml’ear‘;

Y i # Plig

vﬂ%&:

N. PETERS, Phote-Lithographer, Washington, D. C.



(No Modél.) L 5 Sheets—Sheet 4.
. S. D. TUCKER. o -

Printing Machine.

No. 241,168. _ Patented May 10, 1881.
% o T
L [IAERNL

Izwcan/ifa?‘,

Ste/vﬁem . Tm&@?}

@%m * Cais,

N. PETERS, Photo-Lithographer, Washington, D. C.



(No Model.)

5 Sheets—-8heet 5.
S. D. TUCKER. '

Printing Machine.

No. 241.168. Patented May 10, 1881,

!‘J‘t"

SARL

i
\Y

&R

-----

—————

S

ffj,{\
-

M
/3

Tl 7

ffffff

L)
A
[m

L0
R ¢
——*ﬂﬂ

JL

33

Ftest;

N. PETERS, Photo-Lithographer, Washington, D. C.



T

10

15

20

25

F
30
35

40
\

45

UNITED STATES PATENT OFFICE.

STEPHEN D. TUCKER,

OF NEW YORK, N. Y.
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(No model.)

To all whom it may concern :

Be it known that I, STEPHEN D. TUCKER, a
citizen of the United States, residing in the
city of New York, county of New York, and
State of New York, haveinvented certain new
and useful Improvements in Printing - Ma-
chines, fully described and represented 1n the
following specification and the accompanying
drawings, forming a part of the same.

This invention relates particularly to print-
ing-machines having reciprocating type-beds,
and 1s especially directed to aid the type-bed-
propelling mechanism, not only to arrest the
bed at the end of each stroke, but also to start
it intheoppositedirection by astructure known
as an ‘“air-spring,” and which consists of an
air-cylinder in which a piston is reciprocated
by the bed, and thereby caused to compress a
body of air in the cylinder, which operates to
oradually overcome the momentum of the bed,

-and finally arrest its movement, and then aid

in starting it in the opposite direction. -

The invention more particularly relates to
that class of such air-springs in which the pis-
ton never leaves its eylinder, and alwaysmoves
to the same extent into the eylinder 1n the op-
eration of compressing the air, but its outward
movement is adjustable; and it consists in pro-
viding said piston with a means for adjusting
its outward movement, so thatthe time 1t shall
begin to compress the air, and the quantity of
air to be compressed to form the spring, may be
regulated with respect to the travel of the bed.

The invention also embraces a particular
means for accomplishing this result.

It also includes a special construction and
means of operating the relief-valves connected
with the eylinders of such air - springs; and,
finally, embraces the various combuntlon of

parts.
An embodiment of these improvements is

illustrated in the accompanying drawings, 1in

which a printing-machine supplied with them
isshown in Figure 1 by a side elevation, in Ifig.
2 by an end elevation,in Fig.3 by a plan view

of its lower part, and in Ifig. 4 by a longitudi-

nal sectional elevation, of the air-spring and
parts co-operating therewith. IFig. b showsa
side elevation of one of the atr-cylinders, and
Fig. 6 an end elevation of the same. I'ig. 7
represents a plan, and Fig. 8 a sectional ele-

vation, of the improved packing, and Ifig. 9 a
sectional elevation of the piston supplied with
such packing, and Fig. 10 an end elevation ot
said piston;
some of the parts. Iig.12 1llustmtea by a sec-
tional elevation, and IFig. 13 by a plan view, a
modified arrangement of the parts.

The principal features of a printing-machine
of the class to which thisinventionis applica-
ble areanimpression-cylinder, A, thatis mount-

ed to turn in suitable bearings and to co-op-

erate with a reciprocating type-bed, B, upon
which is secured the form €. There are vari-
ous arrangements of mechanisms for causing
the impression-cylinder A and type-bed B to
travel in unison during the printing operation,
and to admit of the 1‘61:111‘11 movement of said
bed.

In structures of this class of press the mo-
tions of its parts are all derived from a main
driving-shaft, as L.

In most approved constructions the recipro-
cating bed B is -driven from the shaft I by
means of a vibrating shaft, G, that carries a
pinion, I, which travels on the upper and un-
dersidesof a toothed rack, R, having end shoes
or reversing-guides 3, as is common ; but this
motion is sometimes produced by other means.

Various constructions of gearing are in use
for connecting the driving-shatt with the cyl-
inder-shaft 1), as, for instance, a toothed-wheel
on theshaft K may drivean intermediate wheel,
which will gear into a toothed-whecl on the
shaft D of the cylinder, all of which will be
well understood by those conversant with this
art, and no further or more particular deserip-
tion of the class of printing-presses having re-
ciprocating beds, to which these improvements
are applicable, is necessary for a thorough un-
derstanding of the same.

At each end of the machine 1t 1s supplied
with an air-cylinder, as 20, suitably fixed to the
frame-work, 1n which oylmders a piston, 3, 18
arranged to reciprocate, sald piston being con-
nected by apivoted rod, 4, to a vibrating lever,
21, which lever is fuler umed'at 1ts foot by a
pwot hung in a block, 22, that 1s arranged to
slide in suitable onides 1o the frame- work, and
is provided with a tapped screw, 33, by the ro-
tation of which said block may be moved to

| and from the air-cylinder to change the posi-

Fig.11,a “modified arrangementof &g
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tion of the fulerum of said lever 21. These le-
vers 21 are provided at their upper ends with
branch arms 5 6, that form a curved guideway,
in which a stad or roller, 7, carried by the bed
B enters, this curved guideway thus acting to
cause the roller 7 to gently engage the arm o
of the lever 21, and thus avoid a blow and the
consequent noise and jar in overcoming the
inertia of the lever 21 and piston 3, which are
thus gradually started and moved rearward,
whereby the air in the cylinder is compressed
and its resistance is gradually increased. The
arm 6 coacts with the arm 5 to form a pertect
guideway, or one that bears upon Dboth sides
of the stud or roll 7, and while this arm 6 1s
not essential, as will hereinafter appear; it Is
the preferable mode of insuring the movement
of the lever and piston toward the center of
the machine, for the reason that the stud 7, en-
gaging said arm 6, causes the lever 21 to be
positively moved, and to carry with it the pis-
ton 3. Thislever 21is provided with a spring,
23, seated upon the block 22, and pressing
against the upper end of the lever 21, the power
of which spring is exerted to move sald lever
inward or toward the center of the machine,
and retain it there while the lever isnotin con-
tact with the bed, the extent of this movement
of it being determined by an arm, 10, carried
by the lever that engages a stop, 11, project-
ing from the block 22.

If, from leakage or any other cause, the com-
pressed air should not press the piston and le-
ver outward, the action of the roller 7 on the
branch arm 6 will, as the bed recedes, draw 1t
out until the arm 10 on the lever strikes against
the stop 11 on the block 22, and the lever will
be retained in this position while the bed con-
tinues its travel by a spring, 23, and if this
spring should be made sufficiently strong 1t
might serve to press the lever outward, instead
of its being drawnout by the actionot theroller
7 on the branch arm G; but I prefer the nse ot
the branch arm for the above purpose. Any
aecidental or improvident moving of the lever
21 rearward is thus prevented, and the said le-
ver is restored and held in a proper inward po-
sition to present its end in correct relation to
the bed to be engaged and moved by the stnd or
roll 7. |

As the lever 21 carries an arm, 10, which al-
ways strikes against a stop, 11, on the block 22,
it is apparent that the forward throw of this

-~ lever would always be the same 1f its fulerum

55

6o

were a fixed one. The piston 3, which 1s nec-
essarily moved into the cylinder to the same
extent by the positive movement of the type-
bed, would thus always move outward in the
cylinder to the same degree, and consequently
the body of air contained in 1ts chamber 10
would remain the same and be compressed to
the same degree, so that, no matter what the
speed and momentum of the bed might be, the
resisting aetion of the air-spring would remain
uniform ; but these presses are required to run
at different speeds, aceording to the kind of

work performed by them ; and therefore, in or- | insufficiency of airin the cylinders, the bed w1

241,168

der to obtain the best results in the use of the
alr-springs as an arresting mechanism for their
beds, 1t is requisite that the resistance or power
of such air-springs shall be regulated to suit
the speed and momentam of the beds.

As before stated, the type-bed will always
nove the piston into the cvlinder to the same
poiut; but by operating the screw 35 the extent
of the outward movement of the upper end ot
the lever 21 may be adjusted so as to lessen or
increase the outward movement of the piston o
in its eylinder, and thus govern the size of the
chamber 40, and consequently the quantity of
atr that will be compressed therein by the re-
turn movement of said piston. Thus the quan-
tity of air in the chamber, and which, whatever
the quantity, will always be compressed into
the same space, may be regulated by simply
shifting the fulerum of the lever 21, and ac-
cording as the quantity of air in the chamber
1S more or less so will the pressure at the end
of the stroke of the piston be more or less.

The valve 11, with which each eylinder 20 1s
provided to control an air-orifice in the cham-
ber 40, at a point beyond that to which the
piston is thrown rearward in said cylinder, 1s
an ordinary puppet-valve, and in order thatit
may be opened and held open when the press
is not in operation, so that the piston 3 may be
free and the bed be readily moved outward or
inward to admit access to the form 1t carries,
the machine is provided with a means for op-
erating said valves automatically in the opera-
tion of moving the belt-shifter. To that end
these pappet-valves 11 are seated in a guide-
sleeve, 14, 1nto which a lifting-rod, 15, 18 én-
tered. Said rod 15 1s connected by a rock-
arm, 17, with a longitudinal roek-shatt, 16, that
is provided with a rock-arm, 18, connccted by
a rod, 19, with the lever 24, which operates
the belt-shifter 25, said belt-shifter being pro-
vided with a second lever, 26, for operating it,
which lever 1s by arod, 27, connected with the
lever 24, this provision being made so that the
driving-belt may be moved from either side of
the machine.

When the belt-shifter 25 1s operated to move
the driving-belt from the fast pulley 28 to the
loose pulley 29, and thus stop the operation of
the machine, it is apparent that the rods 15
will be lifted to engage the stem of the valves
11, and thusraise said valves to establish com-
munication from the air-chambers 10 with the
atmosphere through the passages 32, and hence
relieve thepiston3 from the pressure, and allow
the bed B to be readily moved outward and 1n-
ward by the hand of the operator without un-
due labor. When the belt-shifter is moved to
throw the driving-belt upon the fast pulley
these rods 15 will be lowered and permit the
said valves 11 to seat themselves, and thus
close the chambers,sothat during the further
movement of the piston therein the valves will
confine the air so that it may be compressed to
perform the functionsof an air-spring. 1f,trom
leakage or any other cause, there should be an
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draw the pistons out, and the valves will be lift-
ed by atmospheric pressure, and air admitted
until an equilibrinm with the external air is es-
tablished. Thusthese valves perform a double
tunction—that of relief-valves when the ma-
chine is not in operation, and of inlet-valves
while the machine is running.

Instead of the construction of lever 21 and
spring 23, as heretofore described, the block

22 may have an arm, as 45, reaching backward

with a projection at the end, and the spring 23,
seated against this projection, will press the
lever forward, as shown in Kig, 11. |
The function performed by the curved arms
b 6, carried by the levers 21, may be likewise
accomplished by the moditied construction

shown in Iig. 12, where the bed B is shown to |

be provided with the eurved arms 5 and 0, and
the stud or roller 7 is formed atthe end of the
levers 21, This structure, as is apparent, is
the equivalent of that shown in the principal
drawings, and quite within the scope of the
Invention. |
Owing to the great pressare at which the
alr-springs are worked, the packing with which
their pistons are supplied is subjected to great
wear, which often causes injurious leakage.
T'his 1s true of the packing of all alr-compress-
ing devices. It hasbeen common to pack such
pistons with an ordinary cap-packin g, but prac-
tically this has been found to be defective.
My improved form of packing (shown here-
In, but not claimed) consists in providing the
ordinary cup-packing, as 49, Fig. 9, with a bas-
kket-spring, 50, whereby the econtinuons flange
of the cup-packing 49 is pressed outwardly
against the surface of the cylinder with a press-
ure regulated by a multiplicity of independent
spring-arms. This basket-spring 50 consists
of a disk of suitable spring metal, having its
edge turned up to form a flange, which flange
1s divided by removing a number of parts, as
o1, to provide a series of spring-arms, 30, each
capable of movement independent of the other,
which structure affords a multiplicity of spring:-
arns adapted to bear at points very close to
each other upon the inner surface of the flange
49 of the cup-packing; and thus to press said
flange 49 very snugly and evenly against the

surface of the cylinder, and to give elastically |

at any circumferential point of the packing at
any time during the reciprocatory movements
of the piston.

The piston 3 is provided with a proper shape |

sulted for the cup-packing 49, and the same is 55
held in place therein by means of the baslket-
spring 50 and aring, 60, all of which parts are se-
cured to the piston by means of the screws 61,
that pass through holes in the ring, spring, and
packing, and enter tapped holes in the piston. 6o

I do not broadly claim means for operating
the valves of the cylinders which are connect-
ed with the belt-shipping apparatus.

What is elaimed is— '

1. Thecombination,with areciprocating bed, 6 g
the cylinder 20, the piston 3, and lever 21, of
a base-block, 22, in which said lever is ful-

crumed, and means for adjusting said block to

and from the center of the machine to regu-
late the throw of said piston, all substantially »o
as described. -

2. The combination of the bed B, eylinder
20, piston 3, lever 21, base-block 22, and regu-
lating-serew 33, substantially as described.

o. The combination,with the bed B, eylinder 75
20, and piston, as 3, moved in said cylinder by
thereciprocation of the bed, of valves, as 11, lift-
ing-rods 15, unattached to said valves, whereby
the latter may operate independently of the
rods, and means, substantially as described, 8o
connecting said rods with the belt-shifter.

4. The combination, with the reciprocating
bed, air-cylinders, and pistons, the latter re-
ciprocated by the movement of the bed, but
not withdrawn from the cylinders, of valves, 85

' as 11, constructed to act automatically as sup-

ply-valves, and provided with means for op-
erating them as relief-valves, all substantially
as described.

5. The combination of the reciprocating bed
B, eylinders 20, levers 21, and pistons 3, sub-
stantially as deseribed.

6. The combination, with the reciprocating
bed B, eylinder 20, piston 3, and lever 21, of
the curved arm 5, substantially as deseribed. 95

. The combination, with the reciprocating
bed B, cylinder 20, piston 3, and lever 21, of
the spring 23, substantially as described.

S. The combination, with the reciprocating
bed B, of cylinder 20, piston 3, lever 21, and
curvedarmsd and 6, substantially as described.

In testimony whereof I have hereunto set
my hand in the presence of two subseribing

witnesses.
| STEPHEN D. TUCKER.

go

oo

Witnesses:
- CHAS W. CARPENTER,
ERNEST YOORHIS,
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