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TRIPPING-MOTION FOR PRINTING-MACHINES.
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To all whom it may conceri:
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Be it known that I, STEPHEN D. TUCKER, &
citizen of the United States, residing at New
York, county of New York, and State of New
York, have invented certain new and usefal
Improvements in Tripping-Motions for Dou-
ble-Cylinder Flat-Bed Printing-Machines,
fully described and represented in the follow-
ing specification and the accompanying draw-
ings, forming a part of the same.

This invention relates to that class of print-
ing-machines in which two rotating impres-
sion-cylinders co6perate with a flat recipro-
cating type-bed that carries two printing-
forms, and more especially to such of these
machines as are provided with a single feed-
table and one delivery mechanism and have
their impression - cylinders furnished with
means for transferring the sheets from the
primary to the secondary cylinder, so that
such sheet may be perfected while passing
continuously through the machine; but this
invention may also be applied to such print-

* ing-machines when they are provided with

25

. 30

35

45

50

means for feeding sheets to each of their im-
pression -cylinders and with two deliveries
and operate to print two sheets with one im-
pression each. In these machines the cylin-
ders must be alternately lowered into print-
ing position, so that each may produce an im-
pression during every second revolution, and
during its alternating revolution each eylin-
der must be raised out of printing relation to
the bed, s0 as to avoid contact with the print-
ing-form then passing beneath it, which is a
time when the cylinder does not carry a sheet
tobe printed. This alternate raisingand low-
ering action of the eylinders is automatically
performed, and a machine equipped with
means for accomplishing it will properly per-
form so long as sheets are regularly fed to it;
but in consequence.of the possibility of fail-
‘ing to feed the sheets regularly or other de-
fective action it is requisite that this rais-
ing.and lowering mechanism shall be within
the control of the feeder and a tripping of the
said mechanism be possible at such times as
will prevent any improper action.of the ma-
chine. :

The present invention provides a tripping
mechanism of such improved construction

the gear side of the machine.
tplan view of the parts shown in Fig. 9, taken

that it may not only operate to control the ver-
tical movements of the cylinders independ-
ently of their antomatic action, but be capa-
ble of operating only at such times as the eyl-

‘inders may properly be so acted upon and

then first-upon the primary impression-cyl-

.inder and thereafter upon the secondary im-
' pression-cylinder; and the invention consists

in thespecific constructions and combinations
of parts for earrying it into practical effect
and means for insuring the perfect bringing
of the parts when once tripped into action
and for locking them against untimely opera-
tion, asis hereinafter explained atlength and
specified in the claims.

A praetical embodiment of the invention
is shown in the accompanying drawings, in
which—

TFigure 1 is a side elevation, as seen from
the gear side of the machine, of so much of

'a double-cylinder flat-bed printing-machine

as is requisite to illustrate the present inven-
tion. In thisview such of the lower parts as
would obscure others more important to be
illustrated are broken away upon the section-

‘line ¢ d of Fig. 2, and some of the gearing is

shown in dotted lines only. Fig. 2is a trans-
verse sectional elevation of the same machine
on the line a b of Fig. 1, as seen in looking

‘toward the impression-cylinders. Fig. 3 is
an enlarged sectional plan view. Figs. 4, 5,

6, 7, 8, and 9 are enlarged side elevations of
the cylinderraising and lowering mechanisms
and of the tripping mechanisin, as seen from
Fig. 10 is a

on the sectional line of said Fig. 9; and Fig.
1lis a'side elevation of the same parts. Figs.
12 to-19 are. diagrams illustrating the parts
shown in various positions which they have
during a. complete reciprocation of the type-
bed.

The printing-machine illustrated is, in its
general characteristics, of the common type
of machine. It consists of two rotating im-

pression-cylinders A B and a flat reciprocat-
ing type-bed T, which codperates therewith
in produeingtheimpressionsnecessary to per-
fect a sheet.

‘The primary impression-¢ylinder A and the
secondary impression - ¢ylinder B are each
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mounted in the framework so as to be capa-
ble of vertical movement, which is attained
by mounting their shafts in journal-boxes
constructed to slide between guides, which
are provided in the side frames. These cyl-
inders A and B are respectively provided with
sheet-carrying grippers or fingers 20 21, of
ordinary construction, which are rocked to
close and seize the sheet in order to hold and
carry it upon the surface of the e¢ylinder and
rocked to open and release the sheet when it
is to be delivered by the primary to the see-
ondary eylinder or by the secondary cylinder
to the delivery devices, which carry it out of
the machine.

The cylinders A B are so positioned as to
be nearly in contact, and they are rotated in
unison by means of wheels 50 60, which do
not gear together, but respectively mesh with
intermediates 52 53, which are geared together
and the former of which gears with and im-
parts motion to the double-faced pinion 54 on
the outer end of the oscillating shaft 12, at
the opposite or inner end of which shaft is
carried the bed-driving pinion 14.

The type-bed T horizontally reciprocates
upon rollers earried by sliders S in ways W,
as is usual, and it is provided centrally with
a hanger, as 61, which supports a double-
faced rack R, with which said pinion 14 en-
gages. At each end of this rack R it is pro-
vided with curved shoes L, forming guide-
ways which when engaged by the elongated
inner end of the shaft 12 directs said shaft
upward at one end and downward at the
other end of each stroke of the bed, and thus
carries the pinion 14 from the lower to the
upper and from the upper to the lower side
of the double-faced rack R, so that it will
drive the rack, and hence the bed, first in
one direction and then in the other, the size
of the pinion 14 in this instance being such
that it makes four revolutions to one com-
plete reciprocation of the type-bed. This
shaft 12 is hung at its outer end in a jour-
nal-box that is provided with oppositely-pro-
jecting studs 22 23, which turn in bearings
74 75, secured to the side frame. It is thus
capable of vertical oscillation in the guide G,
in which movement the double-faced pinion
54 it carries first engages its one face and
then its other face with the wheel 52. The
main driving-shaft- 62, which will be pro-
vided with the usual driving- pulleys, is
mounted in one side frame and carries out-
side the frame a driving-pinion 55, (of six-
teen teeth,) which meshes with the toothed
wheel 52, (an intermediate,) that gears with
the cylinder-wheel 50, (of sixty-four teeth,)

said wheel 52 in turn gearing with the wheel

53 (an intermediate) and the latter with the
eylinder-wheel 60, (of sixty-four teeth.) On
its innerend said driving-shaft carries a driv-
ing-pinion 56, (of twenty teeth,)which gears
with a wheel 57, (of fiffy teeth,) that is
mounted on a stud and carries a pinion 58,
(of twenty teeth,) which engages a wheel 59,

(of sixty-four teeth,) that is fast upon and
drives the cam-shaft 13. The main shaft 62
thus drives both the cylinders and the bed,
and the relation of the gearing is such that
the bed-driving shaft 12 makes four revolu-
tions to one of the cam-shaft 13. Of course
any other gearing might be adopted for mov-
ing these various parts concertedly.

The type-bed T is provided with the two
forms necessary to print the opposite sides
of a sheet, which forms are inked by suitable
inking devices I J, provided at the outer sides
of the impression-cylinders and arranged in
position to suitably ink the forms on the bed
as they pass beneath them. A feed-board C
is provided, from which the sheets may he
successively fed to the grippers 20 of the pri-
mary cylinder A, and a delivery mechanism,
as the guiding-conductors 81 and endless car-
rying-tapes 80, for receiving the perfected
sheets from the grippers 21 of the secondary
cylinder and delivering them in succession
from the machine.

It will now be understood that a sheet fed
from the table C against the drop-gnides 83
to be taken by the grippers 20 of the primary
impression-cylinder A, as in Figs. 12,13, and
14, will, when carried by said cylinder into
contact with the appropriate form on the type-
bed T, be printed upon one side, as in Figs.
15 and 16, while the bed is traveling in the
direction indicated by the dotted arrow in
Fig. 1, and then De delivered to the grippers
21 of the secondary impression-cylinder B, as
in Fig. 17, and be printed upon the opposite
side by that cylinder from the appropriate
form on the type-bed, as in Figs. 15, 19, and
12, while the latter is traveling in the direc-
tion indicated by the full-lined arrow, as in
Fig. 1, and that when the grippers 21, carry-
ing this perfected sheet, arrive at a conven-
ient point beneath the feed-board C said grip-
pers will be opened to release this sheet to the
delivery mechanism, as in Figs. 18, 14, and 15.

In Fig. 12 the mechanisms are in the posi-
tions which they have when the grippers of
the primary eylinder are closely approaching
the sheet-seizing point and just previous to
the time when they close to take a sheet from
the feed-board C, which is also the time when
the secondary eylinder is about to discharge
a perfected sheet to the delivery mechanism,
Fig. 13 showing an intermediate position and
Fig. 14 the position of the parts at the mo-
ment when the grippers are closed upon the
sheet.

The two forms on the type-bed are imposed
in opposite directions, and during the making
of the first impression or printing upon one
side of the sheet the cylinders A and B each
makes onerevolution and the type-bed makes
a movement in the direction of the dotted ar-
row, Fig. 1, the sheet being carried by the
primary cylinder A and pressed into contact
with the right-hand form carried by the type-
bed, as in Figs. 15 and 16, during which print-
ing operation the cylinder B, being raised, re-
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" secondary cylinder B, as in Fig. 17.
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volves out of printing position, and when dur-
ing this revolution of the two cylinders their
grippers 20 and 21 meet and pass a common

" point the grippers 20 open to release the once-

printed sheet and the grippers 21 close to
seize this sheet and carry it around upon the
During
the next revolution of the said cylinders A

- and B, at which-time the type-bed makes its
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movement in the direction of the full-lined
arrow, the cylinder B, thenlowered into print-
ing position, presses the unprinted face of
the once-printed sheet into contact with the
left-hand form carried by the type-bed, asin
Figs. 18, 19, and 12, and the cylinder A, then
raised, revolves out of printing position, the
two cylinders thus being actively engaged in
printing only during alternate revolutions of
them. ‘Now in order that when the primary
impression-cylinder A is codperating with the
type-bed T to impart the first impression to
the sheet the form carried by the bed then
passing beneath the secondary cylinder B may
not have contact with that eylinder, and that
when the second impression-cylinder B is ¢o-
operating with the type-bed T to impart the

second impression to said sheet the form car-

ried by the bed then passing beneath the pri-
mary cylinder A may not have contact with
that eylinder, both of said cylinders are pro-
vided, as is customary, with automatic means
for alternately raising and lowering them at
appropriate times. This raising and lower-
ing of these eylinders is accomplished as fol-
lows: Each cylinder has its sliding journal-
boxes seated upon springs, as 63 64, which
springs are housed in recesses in the side
frames and retained in position by means of
spindles, as 85 86, which are screw-threaded
and provided with nuts to adjust the resil-
lent power of said springs. The journal-
boxes at the opposite ends of the cylinder A
are each provided with a pair of vertical rods
65 66, and the journal-boxes at the opposite
ends of the eylinder B are each provided with
a pair of vertical rods 67 68, which rods ex-
tend through said journal-boxes, are guided
in suitable slots in the side frames, and have
their lower ends secured to vertically-sliding
heads 69 70, that move in suitable guideways
provided in the side frames, and all of these
rods have screw -threaded lower ends fur-
nished with nuts,whereby the pressure of the
cylinders upon the forms may be accurately
adjusted.

The cylinders are drawn downward into
printing position by the action of toggles, as
3 4 and 5 6, when said toggles are straight-
ened and are raised by the action of the
springs 63 64 when said toggles are rocked
out of alinement. The members 3 5 of the
toggles are pivoted to the side frames, and
the members 4 6 of the toggles project from
rock-shafts 17 18, whose bearings rock in the
sliding heads 69 70, that are duplicated in
the opposite side frames of the machine, and
from which rock-shafts at one side of the ma-

[

chine depend rock-arms 15 16, through which
said rock -shafts are actuated by means of
connecting-rods 24 25, which have hooked
ends, 80 that they may be engaged with and
disengaged from studs at the ends of said
rock-arms. 15 16. Each of these connecting-
rods 24 25 is a prolongation of a yoke, as 28
29, both of which -yokes embrace and are
guided by the cam-shaft 13, and these yokes
are each provided with pairs of friction-roll-
ers, as 7.9 and 1 2, which are respectively
enoafred by the i 1mp1ess1on cams 26 27,which
cams, being fast on said shaft 13 and of like
shape and ahnement cause the connecting-

‘rods 24 25 to concert-edly reciprocate.

Normally the connecting-rods 24 25 have
their hooked ends engaged with the studs on
the rock-arms 15 16, as in Fig. 4, and it there-
fore results that as the cam-shaft 13 revolves
the toggles 3 4 and 5 6 are alternately rocked
out of alinement to permit a cylinder to rise
out of printing position (see cylinder A in
Fig. 1) and into alinement to draw a cylinder
downward into printing position. (See cyl-
inder B in TFigs. 1 and 12.). . The cam-shaft
13 makes one levolutlon to two revolutions
of the cylinders A B and to each complete re-
ciprocation of the type-bed, and the impres-
sion-cams 26 27 are so positioned on the cam-
shaft 13 that the cam 26 begins to straighten
the toggles 3 4 to depress the impression-cyl-
inder A where the grippers 20 of that cylin-
der are seizing the sheet, as in Fig. 14, so as
to carry it onward to be printed, while the
cam 27 begins to operate to straighten the
toggles 5 6 to depress the impression-cylin-

der B as the grippers 21 of that cylinder are

moving away from the ‘sheet-delivery point
and are carrying the sheet onward for a sec-
ond printing, as in Fig. 17, the lowering of

each cylinder thus begun bemO“ completed to:

bring it into printing 1'e1ation thereto just
before it is engaged with its codperative form
on the "bed. - The movements are also so
timed that when the primary cylinder A is
pressing a sheet into contact with one form
upon the type-bed and printing the first im-
pression thereon the toggles 3 4 will be
straightened, so as to depress the said cylin-
der into printing position, and at the same

time the toggles 5 6 will be thrown out of

alinement, so as to permit the cylinder B to
be raised out of printing position, (see Fig.

15), and when this sheet is carried upon-the:

secondary impression-cylinder B and is be-

ing pressed by it into contact with the other

form upon the type-bed, and thus printed
with its second impression, the said toggles 5
6 will be straightened, so as to depress the
cylinder B into printing position with respect
to this form and the toggles 3 4 will be thrown

out of alinement, so as to permit the primary .

cylinder to be raised out of printing positien

with respect to the other form and thus pre-

vent its contact therewith. (See Fig. 18.)

The latter positions of the toggles are shown
in Fig. 1, where the parts are in the positions
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they have at the time when the primary im-
pression-cylinder is about to receive a sheet
and the secondary impression-cylinder is just
finishing its impression and the type-bed is
traveling in the direction of the full-line ar-
row. So long as sheets are regularly fed
from the table C to the grippers 20 of the
primary cylinder A these printing operations
may proceed without interruption and a sheet
will be perfected at each second revolution
of the said cylinders A and B; but it some-
times happens in these rapidly - operating
mechanisms that a feeder will fail fo feed a
sheet to or properly adjust one, so that it will
be taken into the machine by the grippers 20
of the primary impression-cylinder A, and
since, in case of the absence of a sheet on said
cylinder, it will result that the form on the
type-bed will, if the primary impression-cylin-
der is brought into printing position, imprint
animpression upon the naked blanket carried
by said eylinder, mechanism must be provided
whereby said cylindershall be maintained out
of printing relation to its form during any
revolution of it when it carries no sheet, and
since, if the primary eylinder A has made its
active or printing revolution without being
supplied with a sheet, there will be a like ab-
sence of a sheet upon the secondary impres-
sion-cylinder B during its succeeding print-
ing revolution, when it ordinarily would be
lowered into printing position, said cylinder
B must also be maintained out of printing re-
lation to the bed during its said succeeding
revolution. This maintaining of the two im-
pression-cylinders out of printing position at
such times as they are unprovided with a
sheet to be printed upon is accomplished by
a tripping mechanism whereby the toggle-
connecting rods 24 25 are tripped, so that dur-
ingtheappropriate revolution of each of these
cylinders their toggles may not be straight-
ened to draw the cylinder down into printing
position.

In practical operation if the grippers of the
cylinder A fail to take a sheet during the
printing rotation of that cylinder the toggles
of that cylinder, as has been shown, must be
tripped, so that it will remain out of printing
position, and since thé secondary cylinder,
which at this time, when irregular action has
required the tripping movement to be made,
will be operating to complete the printing
upon or perfecting a previous sheet already
received by it from the primary cylinder, (see
Figs. 19,12, and 13,) it becomes necessary that
the trip-motion shall be soarranged to operate
that the primary cylinder A will be the first
to trip, and that its tripping shall always be
followed by the tripping of the secondary cyl-
inder after it has printed the sheet then upon
it and been raised out of printing position,
thus insuring the perfecting of the sheet then
being acted upon by the secondary cylinder
and leaving both cylinders raised for appro-
priate non-action in the absence of a sheet.
It is also necessary, in order to secure a per-

578,425

fect: operation of the cylinders as well as &

perfect codperation between them, that it
shall only be possible to trip the primary cyl-
inder at an appropriate time, which is when
the cylinder is raised out of printing position
and at a time when it should receive a sheet,
and that the primary impression-cylinder A
shall always come into printing position first,
so that the secondary cylinder when it oper-
ates shall always be furnished with a sheect.
To accomplish these results, the constantly-
revolving cam-shaft 18, which carries the im-
pression-cams 26 27, through which the tog-
gles are automatically operated to raise and
lower first one impression-cylinder and then
the other, and which makes one revolution
for each sheet fed or during a complete re-
ciprocation of the type-bed, is provided with
a tripping-cam 30, that is capable of moving
sidewise upon said shaft, guided by a feather
8, which movement is accomplished by means
of a tripping-rod 87. This tripping-rod 87 is
seated upon a spring 38 and moves a treadle
orrock lever 39, fast upon an oscillating shaft
40, that carries rock-arms 41 42, which enter
a grooved collar attached to the cam 30, this
cam being thus moved -inward by the rock-
arms 41 42 and outward by the spring 5S.
When moved inward, this cam 80 as it re-
volves bears upon the inner ends of and de-
presses rock-arms 31 32, which project from
hubs that rock freely upon shafts 10 11 and
have offsets that abut against similar offsets
on hubs fast on said shafts, from which ex-
tend rock-arms 33 34, the said arms 33 34
being made separate pieces, so as to provide
for the hand tripping hereinafter explained.
The movement of the rock-arms 31 32 is thus
transmitted to the rock-arms 33 84, which thus
act to lift the hooked ends of the connecting-
rods 24 25 free from the studs on the ends of
the toggle rock-arms 15 16, and these opera-
tions are so timed that this cam 30 will dis-
connect said rods 24 25 just before the im-
pression -cams 26 27 respectively begin the
operation of throwing the toggles into aline-
ment, whereby one orthe other cylinder wounld
beloweredinto printing position. When this
tripping-cam 30 is free to do so, it is moved
outward by the spring 38 and becomes in-
active, and it then revolves with the eam-
shaft, but at one side of and therefore inop-

“eratively with relation to the arms 31 82.

To perform the tripping operation, the trip-
ping-rod 37 is depressed, thus through the
treadle-lever 39, the rock-shaft 40, and its
rock-arms 41 42 throwing the tripping-cam 30
laterally into the vertical plane of orin aline-
ment with the studs or bowls on the inner
ends of the arms 31 32, as in Fig. 4, and as
this cam constantly revolves in the direction
indicated by the arrow its high part will bear
upon the inner end of the rock-arm 31, raise
the rock-arm 33, lift the connecting-rod 24,
and disengage its hooked end from the rock-
arm 15, as in Fig. 6. This causes the rod 24,
when moved by the cam 26, to pass ineffect-
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ively over the rock-arm 15, thus leaving the
primary cylinder in its raised or non-printing

position, during which movement of the rod -

24 its companion rod 25 will have drawn the
rock-arm 16 inwardly, thus throwing the tog-
gles 5 6 out of alinement and allowing the
secondary impression-cylinder to be raised,
which movement isshown in Fig. 6. When,
however, the high part of the tripping-cam 30
during this same rotation of it reaches and
bears upon the inner end of the rock-arm 32,
which is before the connecting-rod 25 begins
its return movement, said rock-arm 32 w111
be actuated to raise the rock-arm 34 to lift
the hooked end of the rod 25 out of engage-
ment with the rock-arm 16, and thus discon-
nect these parts, as in Fig. 7, so that during
its return or outward movement this rod 25
will pass ineffectively over the arm 16.° Thus
when tripped the primary impression-cylin-
der A will remain raised out of printing po-
sition and the secondary impression-cylinder
BB will also remain raised, and the two cylin-
ders will be maintained in such raised posi-
tions so long as the tripping-rod 37 and
treadle-lever 39 are depressed.

In order that the tripping-cam 50 may be
moved laterally inward to carry its enlarged
part into operative relation to the 1ock-a1 ms
31 82, said arms are so positioned that nor-
mally their inner ends dre a little farther
away from the cam-shaft 18 than is the low
part of the cam, and as said cam, when in-
operative, turns in a different vertical plane
and when operative turns in the same verti-
cal plane in which. said arms vibrate and
slides laterally outward from one position to
the other it follows that it can only bemoved
over the ends of and into operative relation
to said rock-arins when, during its rotation,
its low part is laterally opposite said arms, as
in Figs. 1, 4, 19, 12, and 13, and the relative
extent of the enlarged and low parts of said
cam is such and the enlarged part of the cam
is so related tothe said rock-arms in their nor-
mal positions that the cam can only be moved
past said rock-arms for engagement there-
with after the rear end of 1ts 6111&106(1 part
has cleared the position of the roek—arm 32
(as is about to be accomplished in Fig. 8) and
before the leading end of its enlarged part
arrives at the position of the rock-arm 31,
(as is about to be accomplished in Fig. 4,)
and thusit must always first engagé the rock-
arm 31 that moves the tri ipping dev1ces of the
primary cylinder, and then in proper time

.engage the rock-arm 32 that moves the trip-

ping devices of the secondary cylinder. This
tripping-cam makes one revolution to two
revolutions of the impression-cylinders, and
as the arms 31 32 are normally so related to
it that while about a quarter-revolution of
the cam will take place between the contact of
its enlarged part with the rock-arm 51 and its
subsequent engagement with therock-arm 82,
and consequently between the tripping of the
primary and secondary eylinders, said. trip-
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ping-cam 80 can only be moved into action
during about a sixth of a revolution of it, for
the reason that when the rear end of ifs en-
larged part has cleared the plane occupied by
the arm 32 the head or leading end of its en-
larged part willhave arrived in %uch arelation
to the arm 31 thata Tarther sixth-revolution of
it will bring said leading end at the plane oc-
cupied by the rock-arm 31. The movement
of the cam 30 to produce the tripping action
can therefore can only be made after its en-
larged part has passed the end of the rock-arm
32 Wthh acts upon the tripping devices of the
secondary cylinder and before the leading
end of its enlarged part has reached the ]'inner
end of the rock-arm 31, which acts upon the
tripping devices of the primary cylinder, and
then only while said cam is making about a
sixth of a revolution, during Whleh the im-
pression-eylinders willmake about aone-third
revolution. 'When, however, theleading por-
tion of the enlaloed part of this eam passes
the innerend of the rock-arm 31 without that
cam having been moved sidewise into engage-
ment with said rock-arm, it will of coturse be
too late to slide the cam, since it will then
abutlaterally against said rock-arm, and thus
be prevented from moving past it, and hence
there can beno tripping action through either
rock-arm until the enlarged part of the cam
has passed the innerends of both of the rock-
arms 31 32 and again presents its low part to
them, as in Iigs. 4 and 19.

W’hen as in case of failure to provide it
with a sheet it becomes necessary to trip the
cylinder A s0 as to maintain it out of print-
ing position, its companion cylinder B will
also be held in a raised position at the proper
sequential time. This tripping action may
be accomplished, as has been shown, during
about a third of a revolution of the impres-
sion-cylinders or while the low part of the
tripping-cam 30 is presented to the rock-arms
31 82, but its position relative to the impres-
sion-cams 26 27 is such that the cam 26 will
actupon the rod 24 very shortly after the lead-
ing end of the cam 30 reaches a point where,
if 1‘5 has been moved into the same veltlcal
plane, it will previously act upon the rock-
arm 31 and uncouple the rod 24. The con-
certed movement of these cams 30, 26, and 27
is so timed with relation to the rotation of the
cylinders that the low part of the cam 30 is
only in position to enable 1t to be moved side-
wise over the rock-arms 31 32 during that
third revolution of the cylinder A When the
grippers 20 are approaching and passing be-
yond the sheet-feeding pomt where said grip-
pers close to take a sheet from the feed-board
C, which movement is substantially shown by
1410s 19, 12, 13, and 14, and the mechanisms
are also so timed that the extent of travel of
said grippers beyond the feeding-point, dur-
ing which the tripping may be effected, shall
not be too great, for the reason that the trip-
ping must be eftecbed before the impression-

cam 26 begins to-move the rod 24 to straighten
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- ‘when once set into operation, shall effectively

the toggles 3 4 to depress the cylinder A into
printing position, which depression of it when

no tripping is required should be begun im-

mediately after the grippers 20 have taken a
sheet at said feeding-point, because such de-
pression is slowly made while the cylinder
turns considerably and must be completed
just before the head of the sheet meets the
form which is to print upon it, as in Fig. 15.

From the foregoing it will be seen thab the
primary eylinder will always be tripped first
and that when it has been tripped the second-
ary cylinder must also be tripped during its
next alternating revolution. This is requi-
site because the tripping of the primary eyl-
inder occurs when that eylinder has not taken
a sheet during their coinciding revolutions
when the secondary cylinder is carrying and
perfecting a sheet, as in Figs. 18, 19, 12, and
13, while duringits succeeding revolution this
secondary cylinder will be without a sheet,
not having received one from the primary
cylinder. It will also appear that after these
cylinders have been successively tripped the
primary cylinder will always be the first to
return to printing position through the with-
drawal of the cam 30, followed by the second-
ary cylinder, and this is requisite because it
is the primary cylinder to which is fed the
sheet to be printed; first on one side by the
primary and then on the other side by the
secondary cylinder, and if the secondary cyl-
inder was the first to be brought into printing
position it could not then have received a
sheet from the primary cylinder, and hence
it is that the cam 30 must be locked against
withdrawal until the primary cylinder once
tripped is again carried into position to take
a sheet.

It is essential that the tripping mechanisin,

operate to retain the primary cylinder raised
out of printing position and continue to so
operate until the entire motion is completed
with respect to both eylinders.

The tripping rock-arm 31 actuates an aux-
iliary rock-arm 33, and the tripping rock-arm
32 actuates a similar auxiliary rock-arm 30,
and these rock-arms 35 36 respectively en-
gage collars provided on rods 45 46, that re-
spectively depend from rock-arms 43 44, pro-
jecting from the opposite ends of the rock-
shaft 40. Thus, when the treadle-lever 39 is
moved and the cam 30 is entered into even
slight engagement with the rock-arm 31 and
said arm is rocked to lift the rod 24, the aux-
iliary rock-arm- 35 at once engages and lifts
the rod 45, and thus forces through the in-
termediate devices the tripping-cam 30 all
the way inward, and thus supplements to
completion any partial movement of the cam
caused by a faulty foot movement of the op-
erator, and when the high part of the cam 30
engages the rock-arm 32 the auxiliary rock-
arm 36 is lifted to press against the collar on
the rod 46 with like effect. These arms 35
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36 thus successively continue to bear up-
wardly upon the rods 45 46 and press inwardly
the arms 41 42 until the high part of the cam
has passed the rock-arm 32, thereby prevent-
ing the withdrawal of the tripping-cam 30
from engagement with its operating rock-arm
31 or 32 so long as one of the rods 24 or 25 is
held by its rock-arm 31 or 32 disconnected
from the rock-arm 15 or 16 of the toggles. By
these arrangements a timely as well as a coni-
plete tripping of both eylinders in their ap-
propriate order is secured, and the tripping-
cam once set into operation is moved into and
locked in position during its entire period of
active operation. -

In making the tripping action the foot-le-
ver 37 is-quickly depressed to set the parts
into action, which action, as has been ex-
plained, will, when once begun, be carried
out in proper time with respect to both cyl-
inders. If after such tripping action a sheet
is properly fed to and taken Dby the grippers
of the primary cylinder A when next in posi-
tion to receive a sheet and the foot-lever 37
having in the meantime been released, the
cam 30 will, after it has been compelled to
complete its action, be moved by the spring
38 info its inactive position, the connecting-
rods 24 25 will engage the rock-arms 15 16,
and the printing operation will regularly pro-
ceed, the cylinders A and B being automatic-
ally raised and lowered until the necessity
arises for another tripping action, which will
be accomplished as has been explained.

In inking up the forms and when repeated
failures to properly feed a sheet oceur this
tripping mechanism may be continued in ac-
tion for any necessary period.

It is further important that a means shall
be provided for raising either impression-cyl-
inder by hand-tripping, so as to remove the
cylinders from their printing positions while
making the forms ready for printing. This
is accomplished by elongating the shafts 10
11, to which the rock-arms 31 32 are secured,
so that they protrude beyond or extend con-
veniently near to the side frame and provid-
ing them with hand-levers II P, which, u pon
being appropriately moved, will rock said
shafts-to trip and uncouple the rod 24 or 25,
thus permitting the toggles to be rocked out
of alinement and a eylinder to be raised by
the action of the spring 63 or 64; but it is
necessary that this hand-tripping shall not
oceur during the printing period of either
eylinder. To govern this hand- tripping a
safety-guard N is mounted fast upon the cam-,
shaft 13, so as to make turn for turn with the
impression-cams 26 27 and tripping-cam 30,
and it has a rim that is normally opposed to
lozenge-shaped studs oe, projecting from the
sides of the levers IT P, which rim is provided
with an opening or omitted part so propor-
tioned and related to the cams 26 27 30 as to
provide for the passage of the studs o e and
hence for the hand movement of the levers

-
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II P only during the non-printing movement
of the cylinders, at which time the impres-
sion-cams 26 27 operate the toggles for the
regular printing operation and the cam 350
may trip the toggles.

It will be observed that if the impression-
cams 26 27 are alone active the rock-arms 31
32 are not moved, and hence their shafts are
not rocked, but when the cam 30 is bronght
into action by the foot-tripping these arms 31
32, acting through the rock-arms 33 34, rock
their shafts 10 11 and throw the levers H P
inward, the studs o and e of which levers are
then moved through the opening in said guard
and thereafter travel against its inner peri-
phery, as in Fig. 7, until, the cam 30 being
free to move sidewise, the normal position of
the levers is attained. So, also, when hand-
moved the studs of these levers II P will simi-
larly travel within the guard and be appro-
priately released and restored to their normal
positions.

What I claim is—

1. The combination with mechanisms for
raising and lowering the impression - cylin-
ders, of rock-arms operating to trip said mech-
anisms out of action, a revolving tripping-
cam having its enlarged part of such relative
extent that it can be moved laterally into
operative position over said arms but once
during each revolution of it, and, means for
sliding said cam, substantially as desecribed.

2. The combination with mechanisms for
raising and lowering the impression-cylin-
ders, of rock-arms for tripping said mechan-
isms out of action and asliding tripping-cam
for actuating the arms, the rock-arms being
mounted in such positions withrelation there-
to that said cam can only be moved into en-
gagement with said arms when the low part
of the cam is opposite the ends of both of said
arms, substantially as described.

3. The combination with mechanisms for
raising and lowering the impression -cylin-
ders, of tripping rock-arms for disconnecting
said mechanisms and a sliding tripping-cam
for actuating the rock-arms, the inner ends
of which rock-arms are so related to the cam
and the latter is so constructed that during
its forward rotation it can only be moved 111to
engag ‘ement with the rock-arms after its high

art Tas passed the trip-arm for the secon-
dzu‘y cylinder, thus compelling the tripping
action to be first performed with respect to
the primary cylinder, substantmlly as de-
seribed.

4. The combination with mechanisms for
raising and lowering the impression - cylin-
ders, of tripping rock-arms for disconnecting
said mechanisms and a sliding tripping-cam
foractuating said rock-arms, whichrock-arms
are mounted with their inner ends at one side
of the cam-shaft so related to each other and
to said cam that during its forward rotation
it shall first operate the tripping rock-arm of
the primary cylinder and then operate the

tripping rock-arm of the secondary eylinder,

substantially as described.

5. The combination with mnechanism for
raising and lowering an impression-cylinder,
of a tripping rock-arm operating to discon-
nect said mechanism, a tripping-cam for ac-
tuating said arm, means for sliding said cam
laterally into engagement with the tripping
rock-arm and an auxiliary roek-arm moved
by the tripping rock-arm to press said cam
into and hold it in complete engagement with
the tripping rock-arm, substantially as de-
smibed

. The combination with mechanisms for
1‘3,1811]0 and lowering the impression-cylin-
ders, tnppmcr rock-arms operating to diseon-
nect sald mechanisms, a tripping-cam for ac-
tuating said arms, means for sliding said cam
laterally into engagement with the tripping
rock-arms, and auxiliary rock-arms respec-
fively moved by the tripping rock-arms to
press said cam into and hold it in complete
engagement with the tripping rock-arms, sub-
stantially as described.

7. The combination with mechanisms for
raising and lowering the impression-cylinders
and rock-arms operating to trip said mech-
anisms out of action, of hand-levers inde-
pendently operative to move said arms, and
a rotating guard engaging said levers to con-
trol their movements, substantlally as de-
serlbed

8. The combination with mechanism for
raising and lowering the impression-cylin-
ders, the tripping rock-armsfor disconnecting
said mechanisms and the sliding tripping-
cam, of the rocking shaft 40, its arms 41, 42,
43, 44, rock-arms 35, 36 and means conhect-
ing the arms 35, 36 and 43, 44, substantially
as described. :

9. The eombination with the toggle rock-
arms 15, 16 impression-cams, 26, 27 and con-
necting-rods .24, 25 of the sliding cam 30, rock-
arms 31, 33 and 32, 34, substantially as de-
seribed.

10. The combination with the toggle rock-
arms 15, 16, impression-cams 26, 27, and con-
necting-rods 24, 25, the sliding cam 30, rock-
arms 31, 33 and 32, 34, of the rocking shaft
40, its arms 41, 42, 43, 44, rock-arms 35, 36 and
rods 45, 46, substantially as described.

11. The combination with mechanisms for
raising and lowering the impression-ecylin-
ders, rock-arms operating to trip said mech-
anisms out of action, a revolving tripping-
cam coacting with said rock-arms, and a rock-
shaft carrying means for sliding said cam
into operative position, of intermediate de-
vices connecting said rock-arms and rock-
shaft and operating to compel the tripping
operation to be completed when once begun,
substantially as described.

12. The combination with mechanisms for
raising and lowering an impression-cylinder,
a rock-arm operating to trip said mechanisms
out of action, a revolving tripping-cam co-
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acting with said rock-arm, and a rock-shaft
carrying means for sliding said cam into op-
erative position, of intermediate devices con-
necting said rock-arm and rock-shaft and op-
erating to compel a tripping operation to be
completed when once begun, substantially as
described.

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

: STEPIIEN D. TUCKER.

Witnesses:

. W. II. CRANE,
E. L. SPEIR.




