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HYDRAULIC MOTION-TRANSMITTING 
MECHANISMS FOR, PRNTING MA 
CHINES AND OTHER PURPOSES 

Harold G. Barrett and Godfrey E. Thomson, Chi 
cago, Ill., assignors to Reynolds Printasign Co., 
Chicago, Ill., a corporation of Illinois 

Application December 10, 1949, Serial No. 132,382 

This invention relates generally to hydraulic 
motion-transmitting mechanisms and partic 
ularly hydraulic precision feed devices. More 
particularly the invention relates to an improved 
hydraulic Or fluid pressure feed mechanism de 
signed primarily for use in conjunction with 
printing machines of a certain type hereinafter identified. 
A sign and card printing machine Such, for 

example, as that illustrated and described in 
U. S. Letters Patent No. 2,115,692, granted to 
Robert J. Thorn on April 26, 1938, necessarily 
includes feed mechanism which automatically 
shift the card haterally, following the printing of 
each letter or other character, except the final 
letter or character of each line; and such a feed 
mechanism must be capable of moving the Card, 
in each instance, to an extent which will afford 
precisely the correct interval between consecul 
tive letters or characters. If the required Spac 
ings were identical, irrespective of the paired 
letters or characters, as in the case of a conven 
tional typewriter, there would be no special prob 
lem because uniform spacing can easily be 
achieved through the use of an escapement 
mechanism. But uniform spacing will not an 
swer the purpose in a sign printing machine of 
the kind here dealt with because the type pieces 
are designedly of different widths, for which 
reason the spacing which follows each letter Or 
character must be made to harmonize with that 
particular letter or character. Otherwise, the 
visual effect would not be satisfactory. 
The feed mechanism heretofore employed, Such, 

for example as that shown and described in the 
above-identified Thorn patent, is capable of 
affording accurate spacing provided the operator 
continuously exercises appropriate care to avoid 
overthrow of the card-carrier; but in their Zeal 
for speed many operators are prone to move the 
actuating arm so vigorously on the return stroke 
that overthrow almost inevitably results; and fre 
quently the operators seem unable to overcome 
that fault without retarding all stages of the 
operation to a like degree-thereby substantially 
reducing their output over and above what would 
normally result from a mere reduction of the 
speed at which the actuating arm is returned. 
One of the principal objects of this invention 

is to provide a feed mechanism which is Suitable 
for use in conjunction with a printing machine 
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of the kind referred to, and which is both highly 
accurate and substantially proof against Over 
throW. 
Another important object is to provide a feed 

mechanism of the above-indicated character 
which will retain its accuracy and remain in good 
Working condition, without attention, for long periods of time. 

It also is an object to provide a highly accurate 
hydraulic feed mechanism capable of being pre 
set and substantially proof against overthrow and 
adaptable for general application, which is to Say. 
not limited in utility to the printing art. 
In the drawings which accompany this speci fication: 
Fig. 1 is a perspective view of a sign or display 

card printing machine embodying the Subject 
invention; 

Fig. 2 is a plan view of the machine; 
Fig. 3 is a front elevation, partially in section; 
Fig. 4 is a side elevation; 
Fig. 5 is a perspective view of the type-case carriage; 
Fig. 6 is an enlarged section taken on line 6-6 of Fig. 2; 
Fig. 7 is a section taken on line 7-7 of Fig. 6; 
Fig. 8 is a plan view, partially in section, show 

ing the inking rollers; 
Fig. 9 is a perspective view of the pan in which 

the inking rollers are mounted; 
Fig. 10 is a schematic perspective view designed 

to clarify certain details which would not other wise be readily comprehensible; 
Fig. 11 is an enlarged sectional view taken on 

line i - of Fig. 7; 
Fig. 12 is a lengthwise section of the actuating 

arm and shows a part of the pushbutton mecha 
nism for opening the fluid check valve of the feed 
mechanism to enable return movement of the 
card-carrier; 

Fig. 13 is an enlarged sectional view taken on 
line 3-3 of Fig. 6; 

Fig. 14 is a sectional view taken on line 4-4 
of Fig. 13; and 

Fig. 15 is an elevation of the lower end portion of the driving cylinder. 
General description 

Referring more especially to Fig. 1, the major - 
components of the sign printing machine therein 
illustrated are: a rectangular base A to opposite 



2,670,831 
3 

sides of which are rigidly attached two identical 
upstanding track-supporting members B; two 
parallel tracks C of channel cross-section fixedly 
secured to the supporting members B; a carriage 
D mounted on the tracks C and movable the '3- 
along in a horizontal plane parallel to the top 
Surface of the base A; a type-case E nounted. On 
the carriage D and movable therealong in a hori 
zontal plane parallel to the top surface of the 
base and perpendicularly to the path of nove 
ment, of the carriage D on tracks C; a bridge F 
bolted to the track supporting meanbers B and 
overlying the base; a type-actuating aid spacing 
mechanism identified as a whole by reference 
letter G and supported by the bridge F.; a card 
carrier plate i lying on the top surface of base A 
and guided for rectilinear novelinent transversely 
of the base, as indicated by the double-headed 
arrow; a piston and piston rod J connected to 
the rear margin of the card-carrier plate H; and 
a fluid pressure cylinder K in bore of which the 
piston and rod J are mouinted. A blotter 23 is 
secured, as by adhesive tape, to the top surface of 
the plate H and underlies the carriage D and 
type-case E; and a card of any appropriate size, 
not shown, upon which the printed naatter is to 
be impressed is secured, usually by means of ad 
hesive tape, to the upper surface of the blotter. 
The type-case E houses a large number of ver 

tical type-bars, each carrying a type-face which 
is soldered or otherwise attached to its lower end 
and each normally held in an elevated position 
by means of a biasing spring. The top of the 
type case is in the form of a plate 24 having a 
large number of circular apertures 22 each of 
which is axially aligned with one of the vertical 
type-bars therebelow. 
The mechanisnin G includes a vertical plunger 

23 which is disposed above the plate 2- and now 
able downwardly in response to manual rotation 
of an actuating lever arm 24 to enter a selected 
one of the apertures 22 to engage and depress the 
type-bar in line therewith and thus impress the 
corresponding letter or character on the upper 
Surface of the card being printed, 
The type-case E is movable manually by means 

of a handle 26 to enable the operator to position 
any Selected one of the apertures 22 in line with 
the plunger 23; and after each letter or character 
is printed the card-carrier plate H is automati 
cally shifted the distance necessary to bring about 
the correct Spacing. The means by which the 
Spacing is accomplished accurately, irrespective 
of any lack of precaution on the part of the oper 
ator, and whereby the spacing can be variably 
predetermined, constitutes the principal subject 
matter of the present case and will be described 
in detail later. 
As will Subsequently be shown, the card-carrier 

plate H is movable not only in the transverse 
direction to effect the required spacing between 
the letters of a given line, as indicated by the 
double-headed arrow on Fig. 1, but also is mov 
able, together with the blotter 20 and the card 
thereon, in the direction perpendicular to the 
double-headed arrow to effect spacing between 
consecutive lines, when a sign or display card is 
to comprise more than a single line. The latter 
movement is accomplished by turning a hand 
knob L. attached to a shaft extending transversely 
of the base, below the top surface thereof, and 
equipped with a pinion which engages a rack 
Stected to and movable with the card-carrier 
plate. 
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The base A 

The base A is fabricated of sheet metal and 
structural shapes, preferably aluminum, and 
comprises a horizontal top plate 36 and vertical 
side, front and rear walls 3 of channel Section, 
Fig. 7, together with a corner moulding 32 of 
angle section. Ordinarily, the base is mounted On 
a table cr' bench and may conveniently be pro 
vided with four short adjustable legs 33 by means 
of which the top surface can be leveled. As most 
clearly shown in Fig. 10, the top plate 38 has an 
elongate slot 34 the forward end of which termi 
nates rearwardly of plunger 23 and through 
Which extends a rectangular metal block 38-see 
Figs. 6, and 10. To the bottom of block 36 is 
attached, by means of screws 37, an elongate bar 
38 which serves as a carrier for two rollers 39 
Spaced apart lengthwise of the bar and closely 
but movably fitted between the upright flanges 
of a, channel-shaped guide member 48 the ends 
of Which are connected to the front and rear walls 
3 of the base, by means of which they are sup 
ported. 

The card-carrier plate H 
The rectangular card-carrier plate H rests on 

the top plate 3 of the base A and carries at its 
rear margin two Spaced apart rollers 42-see Fig. 
6-which are positioned between the depending 
fianges of a channel-shaped guide member 33 
Carried by a Supporting plate 44 secured by screws 
43 to the top side of block 36. Since the rollers 
39 and 2 fit closely within their respective guides 
4 and 43, it will be apparent that the card 
carrier plate H is held firmly against twisting 
motion relatively to the top surface of the base 
While still capable of being moved bodily in all 
directions parallel to said top surface. 
A Suitable fitting 4? attached to the rear mar. 

gii) of piate His fixedly connected to the exterior 
end of piston rod J which, as previously stated, 
extends into the cylinder K and functions as a 
piston therein-see especially Fig. 10-said cylin 
dei being supported near one end by the block 
36 and at the other end by a fitting is carried 
by the channel member 43. It will now be evi 
dent that if oil or other incompressible fluid 
under pressure is admitted to cylinder K, the 
piston rod J will be moved proportionately to 
the volume of fluid so admitted and that the 
'card-Carlier will be moved the same distance 
transversely of the base. Reverse movement of 
the caldi-2arrier is accomplished manually, and 
for that purpose a handle 49 is attached to the 
carrier at the left-hand side thereof, as plainly 
ShoW in Eigs. 1 and 10. 

The track: C 

The two parallel tracks C are channel-shaped 
nerbers to the lower flanges of which are se. 
cured Steel rails 59 of round cross-section, as 
best, show in in Fig. 7. Such rails fit the corre 
Spondingly grooved wheels 5i of the carriage D 
and Serve to prevent lateral displacement of the 
Carriage While permitting free movement, there 
along. 

The carriage D 

The carriage D, shown separately in Fig. 5, 
consists of two parallel side members 52 and 53 
of channel cross-section-see Fig. 6-and two 
nutlaally parallel end members 53 and 55, like 
Wise of channel cross-section, secured to and 
bridging the ends of members 52 and 53. The 
member 54 is long enough only to span the dis 
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tance between members 52 and 53 whereas the 
member 55 is made much longer in order to fur 
ther stabilize the carriage against twisting. The 
wheels 5 are four in number and are rotatable 
on trunnions rigidly affixed to the members 5A 
and 55. The lower flange of member 52 carries 
a rail 56 of square cross-section while the lower 
flange of member 53 carries a rail 3, which is of 
round cross-section. The rails 56 and 57 serve 
to support the type-case E through the medium 
of its mounting wheels 53 and 59-see Fig. 6. 

The type-case E 
The type-case E is a rectangular metal box 

including side and end walls 60 together with a 
horizontal bottom plate 6 and the previously 
mentioned top plate 2 in which are drilled the 
several round apertures 22 for reception of the 
plunger 23. Also formed in the top plate 2 are 
a large number of indentations or notches 63 
see Fig. 13-each associated with and situated 
adjacent one of the apertures 22. These notches 
are formed in a press by means of a punch of 
rectangular end configuration which cuts on 
three sides only to produce, in each case, a shoul 
der 64 and a sloping surface 65. As will later 
be made clear the location of each shoulder 64. 
relatively to its individually associated aperture 
22 determines the length of the spacing which 
Will follow each operation of the inmediately 
related type-bar. Thus, the spacing to follow 
each letter or character is predetermined by the 
location of its related shoulder 64, subject, how 
ever, to an additional provision by means of 
which the spacing can be altered independently, 
The bottom plate 6 has square openings. 65 

corresponding numerically and in vertical align 
ment each with one of the round apertures 22 
in the top plate 2; and slidably positioned in 
each square opening 65 is a type-bar 66 of square 
cross-section, to the lower end of which is at 
tached a type-face 67. A coil spring 68 encir 
cles each type-bar 66 and presses upWardly 
against a washer 69 seated in a groove formed 
in the upper end portion of the type-bar. Thus, 
each type-bar 66 normally is held in an ele 
wated position by its retracting spring 68, in 
which circumstance the type-face is well above 
the card upon which the printed matter is to be 
impressed. The upper end of each type-bar 66 
is turned to form a pilot 66d. proportioned to fit 
a recess 230-see Fig. 14-in the lower end of 
the plunger 23, which provision insures that the 
type-bars will maintain their vertical alignment 
When being depressed. 

The ink rollers 

A pan O, shown separately in Fig. 9, is bridged 
across and supported by the members 52 and 53 
of carriage D-See Figs. 6 and 8. Said pan com 
prises a, bottom plate 7, two upstanding end 
flanges 2 and 3, and two upstanding side 
flanges 4 and 75. The bottom plate 7 has a 
central opening 76 which is bounded by upstand 
ing flanges 7, 8, 9 and 80. Secured to each 
of the flanges 72 and 3 and projecting outward 
ly therefrom are six studs 32, below. each of 
which is located a vertically elongated slot 83, 
each designed to receive One end of a rod 84. 
The rods are suspended on tension springs 86 
which is best shown in Fig. 6 have their upper 
ends anchored to the studs 82. The rods 84 are 
non-rotatable and serve as supports for inking 
rollers, which latter are identified by reference 
numerals 87, 88, 89, 90, 9 and 92-see Fig. 8. 
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Each roller comprises a long tubular bushing 93 
rotatably mounted on its supporting rod and a 
rubber covering of circular cross-section. Each 
bushing 93 is of a length such that it is capable . 
of limited lengthwise movement along its Sup 
porting rod. The axes of the several rollers are 
disposed angularly to the path of movement of 
the type-case relatively to the carriage D, as 
clearly shown in Fig. 8, and each roller is held 
by the suspension spring 86 at a level determined 
by the upper extremities of the slots 83, such 
that it makes film contact With the type-faces 
67. It Will be observed that the two ink rollers 
89 and 90 have rubber coverings which extend 
completely across the array of type whereas the 
remaining rollers are of lesser length-One pair 
spanning about one-half the array and the other 
pair about one-third. The reason for this is 
that the largest type, requiring the greatest 
amount of ink, are grouped on one side of the 
type-case where they make contact with all six 
rollers, whereas the intermediate size type are 
grouped midway of the width of the type-case 
and make contact with four rollers, while the 
small type are grouped on the other side of the 
type-case and make contact with only two rollers. 
By virtue of the angular dispositions of the ink 
rollers, the movements of the type thereover 
causes them to shift lengthwise of their support 
ing rods, first one way and then the other, de 
pending upon the direction of movement of the 
type-case and, as a consequence, all portions of 
the roller peripheral areas are brought into Con 
tact with the type-faces. The opening 76 serves 
only to provide clearance for the actuated type 
bar. 

The type-bar actuating mechanism. 
A head casting 95 is bolted to and Supported 

by the central portion of the bridge F and Serves 
as a mounting and housing for numerous me 
chanical parts including the plunger 23 which, 
as clearly shown in Fig. 14, is slidably journaled 
for vertical movement in bushings 96 and 97. A 
casting 98 secured to plunger 23 has a laterally 
projecting trunnion 99 which is connected to the 
lower end of a pitman 0), the upper end of which 
is pivotally connected at ), Fig. 14, to a quad 
rant 02. The latter is keyed to a tubular shaft 
93 which is journaled in bushings 94 and 5 

see Fig. 11. The actuating arm 24 is keyed or 
otherwise firmly secured to the outboard end of 
shaft (3 and is equipped with a laterally pro 
jecting handle 25 at its distal end. It will be 
apparent that when the handle 25 is moved downwardly toward the operator, the plunger 
23 likewise will move downwardly in response 
thereto to depress whichever type-bar may at 
the moment be positioned in registration there 
with. A tension spring O, Fig. 7, counterbal 
ances the Weight of the plunger and actuating 
arm and serves yieldably to retain those parts 
in their normal elevated positions. 

For the purpose of restraining plunger 23 
against rotation, the casting 98 is formed to in 
clude an arm 98a which carries a spring-pressed 
plunger C8. The latter which is against the 
adjacent surface of a plate 69 secured to head 
casting 95. Such casting also is provided With 
a trunnion upon which is mounted a roller 3 
which likewise bears against the adjacent Sui 
face of plate 09. Since the plunger 08 aid 
roller f i? are located on opposite sides of the 
plunger 23, it will be evident that they operate 
conjointly to prevent rotation of casting 98 and 
plunger 23. . . . . . . ', 
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The icydraulic jeed mechanism. 
The previously mentioned hydraulic cylinder 

K is connected through the medium of a swivel 
joint 2-see Fig. 10-and a flexible hose 3 to 
a fitting f -see Fig. 14-which is detachably 
connected with the lower end of a vertical cylin 
der f6 by means of a screw cap f . The latter 
is threaded to the lower end of the last-men 
tioned cylinder. 

Cylinder is is supported by the head casting 
95 in the mannel clearly illustrated in Fig. 14, 
with its upper portion disposed within a reservoir 
8 formed in the casting 95 and designed to 

contain a Substantial quantity of oil or other 
suitable incompressible fluid. 
A driving piston 29 is vertically reciprocable 

in the bore of cylinder fl S and is biased up 
wardly by a compression spring 12' which bears 
downwardly against the cap and upwardiy 
against a flange at the upper extremity of a 
sheet metal cup 22 which, in turn, is seated 
against an annular shoulder inside the piston. 
A ball check valve 23 is lightly held against a 
valve seat 24 by a spring 25 and is easily dis 
placed to pass fluid downwardly through pas 
sageway 26 from the reservoir f 8 when the 
piston ascends-the cup 22 being apertured at 
its lower end to afford communication between 
the passageway 26 and the bore of fitting i 
by way of several discharge ports in the form 
of Small orifices f28 drilled through the wall of 
cylinder 6 at its lower end-see Fig. 15. Fluid 
passes between the reservoir 8 and the interior 
of cylinder 6 through a number of ports 29 
in the cylinder Wall and thence into and out 
of the bore 39 of piston f2O through ports 3f 
drilled through the wall of the piston in prox 
imity to the ports 29. 

In Fig. 14 the piston 29 is shown in its fully 
depressed position, and it will readily be seen 
that if it is allowed to rise under the impetus of 
spring 22 fluid will pass from reservoir 8 
through ports 29 and 30 and thence past ball 
check valve 23 into passageway 26, thus keep 
ing the line between the driving and driven pis 
tons constantly filled with fluid, even though the 
driven piston is not retracted concurrently with 
the lipward stroke of the driving piston. 
When the piston 20 has completed an up 

ward stroke under the impetus of spring f2, 
and is thereafter pressed downwardly, its latter 
movement will be followed by the driven piston 
and rod J, and the displacement of one piston 
will correspond precisely with that of the other, 
except for a possible slight amount of leakage 
past the ball check valve 23 which may occur 
at the beginning of each doWinstroke of pistol 
28-which leakage, if any, is entirely harraless 
since it is of constant magnitude and therefore 
does not detract from the accuracy of the re 
suitant Spacing. 
Each downstroke of piston f2 causes the 

driven piston J and card-carrier H to move trans 
versely of the base A a distance corresponding 
to a predetermined spacing between consecutive 
letters or characters, which spacing distance is 
variable by changing the stroke of piston, 2. 
The mechanism by which the length of the pis 
to stroke is automatically controlled consonant 
ly with the spacing requirement for each indi 
vidual letter or character is described. 
When a line of printing has been completed 

and a seeond line is to follow, it generally is 
necessary to return the card-carrier H and the 
driven piston either to the previous starting 
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8 
point or Sorne intermediate point, according to 
the layout of the sign, and the return movement 
is effected manually by the operator through the 
medium of handle 49. But in order to retract 
the driven piston it is necessary to allow the fluid 
in the line to move back through the driven 
piston into reservoir if 8, which could not be 
done with the ball 23 seated; and it would be 
a slow operation even with the ball 23 unseated 
if the fluid had to return through the con 
stricted Orifices 28. For the purpose of un 
Seating ball 23 as a preliminary to a return 
movement of the card-carrier, there is provided 
a rod 35 Which is Slidably fitted in an axial bore 
in piston d20 and rests upon ball 23. The upper 
end of rod 35 extends beyond the upper end 
of piston 29 and is positioned for engagement 
by a finger 36 which is rigidly secured to and 
carried by a shaft 37 extending axially through 
and rotatable Within the bore of the tubular 
shaft 03. A second finger 38 rigidly Secured 
to shaft f3 is located interiorly of the actu 
atting arm 24, as best shown in Figs. 11 and 12, 
and extends through an arcuate slot in Shaft 03 
to engage one end of a plunger it having at 
its outer end a pushbutton 4. The plunger A? 
is normally retracted by a Spring 42 seated in 
a recess in the distal end of arm 24 and bear 
ing against the under side of pushbutton 4. 
When the pushbutton is depressed by the op 
erator while the actuating arm 2A is in its ele 
Wated position the resultant movement of 
plunger 40 will effect through finger 38 an an 
gular movement of shaft 37 which, in turn, 
will bring about a doWinWard movement offinger 
36 sufficient to depress the rod 35 and thereby 
unseat ball 23. The operator depresses push 
button 4 before attempting to retract the 
Card-carrier and in Olds the Sane depressed lintil 
the retraction of the Card carrier is completed. 
The cap f is provided with a number of par 

allel paSSageWays f4 establishing one-way coin 
munication between the bore 145 of fitting fi 
and a Well 6 the upper rim of which forms a 
seat for a ball check valve 18, which latter func 
tions to prevent discharge of fluid fron cylinder 
f6 via passageways A4 while allowing unhin 
dered flow therethrough in the opposite direction. 
Thus, With ball 23 unseated the card-carrier 
can easily be retracted, because the returning 
fluid is not impeded by the constriction or small 
total area of orifices 28. 
A casting 50 is rigidly connected to the upper 

end of piston 23 and vertically reciprocable 
therewith and has a horizonta top surface S, 
a portion of which functions as a track for a 
roller 53 on a trunnion f 54 that is carried by 
quadrant 02. When the roller 34 moves with 
quadrant 92 in a clockwise direction from the 
position in which it is shown in Fig. 14, it ob 
viously follows an upwardly trending arcuate 
path, and the driving piston 28 (which normally 
is held in its downmost position by roller 53, as 
depicted in Fig. 4) is consequently allowed to 
rise under the impetus of its retracting spring 
f2f; and so far as the opposition of rollier 53 
is concerned, the said piston would rise to a 
fixed maximum elevation each tine the piunger 
23 is brought down in response to rotation of 
the actuating arm 24. That, on its face, would 
not be permissible because it would result in 
large uniform forward strokes of the driving pis 
ton and concomitant large uniform forward 
movements of the driven piston and card-car 
rier and, accordingly, Would not afford the vari 
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ant spacings between consecutive letters or char 
acters which, as We have previously pointed out, 
must be had. Hence, it is necessary to intro 
duce Some medium which will serve to restrict 
each upstroke of driving piston 28 to a limit 
corresponding With the desired or predetermined 
measure of the spacing next in order; or, viewed 
broadly from the standpoint of the ultimate ob 
jective, Some medium capable of correctly pre 
determining the length of each forward stroke 
of the driving piston-the latter being the in 
mediate criterion as respects the degree of ad 
Vance of the card-carrier. 
The casing 50 includes an upstanding flange 

or rib 32, the rear face of which, as viewed in 
Fig. 14, lies substantially in the vertical plane 
of the adjacent face of roller 53 and thus serves 
to prevent rotation of casting 50 and piston 26 
in response to the movement of the roller along 
the top Surface of the casting. 

The spacing control mechanism. 
Referring more especially to Fig. 13, a bell 

crank 58 is Supported by head casting 95 on 
a fulcrum 159 and comprises a horizontal arm 
68 and a vertical arm is . The horizontal arm 
66 is apertured at its distal end to form a pocket 
62 in which is positioned a steel ball 64 resting 
On the top Surface 5 of casting 53; and a long 
adjusting Screw 65 threaded into the bellcrank 
at 86 has a tapered end 6 bearing against 
the upper surface of ball 64 and Serving to 
lock the same in place. The outer end of screw 
35 carries a knob f$8 by which the screw can 

be rotated manually; and Said knob has a grad 
uated Scale 79, preferably with numerical in 
dicia, which registers With the adjacent pointed 
end of a pin , the other end of which has a 
nipple projecting into an opening in a lug 2 
forming an integral part of the bellcrank, and 
a, iiange i3 abutting the said lug. The pin i 
passes loosely through an opening 4 in an ad 
jacent Wall of the head casting and a compres 
Sion Spring 75 encircles Said pin and presses 
the same against the lug i 2, thus biasing the , 
bellcrank clockwise, as viewed in Fig. 13. It will 
now be seen that by rotating screw 65 the ball 
64 can be pushed downwardly or vice-versa rel 

atively to the distal end of the bellcrank arm 
68, thus bringing about a micrometric rota 
tion of the bellcrank in a direction determined 
by the direction of rotation of the screw, and it 
Will be apparent that the Scale f7 O affords a 
medium by Which the operator can gauge the angular adjustment. 

Pivotally connected at 7 to the lower end of 
bellcrank arm 6 is a dog f2, the heel of which 
normally abuts a stationary stop arm 3-see 
Fig. 13-against which it is held by the pressure 
of Spring is acting on the bellcrank-the stop 
arm i3 being a long rod anchored at its upper 
end to the head casting 95 from which it depends. 
The free end or toe of dog f2 is normally posi 
tioned above and clear of the top plate 2 of the 
type-case and consequently does not interfere 
With novements of the type-case in the hori 
Zontal plane; but when the plunger 23 is brought 
down to enter One of the type-case apertures 22 
as a result of the previously-described rotation 
of the actuating arm 24 and shaft fo3, the pis 
ton 20 and casting 50 are elevated by spring 
S2, thus causing the bellcrank 58 to be rotated 
in a counterclockwise direction, Fig. 13, about its 
fulcrum 59. Thereupon the heel of dog 72 
moves away from stop arm T3 and its free end or 
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toe drops into contact with the top plate 2. AS 
previously explained, the top plate 2 has a notch 
63 and shoulder 64 in association. With each aper 
ture 22 and each of these is located to line up 
horizontally with the dog 2 when its associ 
ated aperture 22 is vertically aligned with the 
plunger 23. Therefore, as the bellcrank 58 con 
tinues its counterclockwise rotation during the 
descent of the plunger 23, the toe of dog 2 en 
gages the shoulder 64; and since the type-case 
is restrained against lateral displacement by Vir 
tue of its interlocking engagement with plunger 
23, the rotation of the bellcrank is arrested, and 
likewise the upward movement of piston 2 and 
casting 58, because the bellcrank, acting through 
ball i8, then functions as a stop to limit the 
upward in ovement of Said piston and casting. 
ihis does not in any way inhibit further rota 
tion of quadrant (2 or the downward movement 
of plunger 23, as will be evident from the fact that 
roller 53 is free to continue its upward arcuate 
COurSe irrespective of the discontinuance of up 
Ward movement of casting 59. At this juncture 
it Will be apparent that the location of shoulder 
6. relatively to its associated aperture 22 de 
terraines the degree of rotation of bellcrank and 
thus, in turn, determines the extent to which the 
piston 28 will rise. And it will be remembered 
that the length of the piston upstroke determines 
the length of its subsequent downstroke and thus 
the extent of resultant spacing movement in 
parted to the card-carrier. 
A vertical rod 5-see Fig. 7-is slidably jour 

naled in a lug i is on bellcrank arm 6 and is 
biased downwardly by a Spring 77. The lower 
extremity of rod it 5 overlies the dog 2 to one 
Side of its fulcrum and is thus adapted to bias 
the dog rotationally in the clockwise direction, as 
Viewed in Fig. 7, thus insuring against the pos 
Sibility of the dog failing to move into engage 
ment with the top plate upon breaking contact 
with tile Stop arm i3. Connected to the upper 
end of rod 75 is a frustro-conically shaped head 

8, the lower rim of which overlies a lug 80 
forting an integral part of the casting 98. Nor 
nally the head 8 rests upon the lug 80, thus 
relieving the dog 72 from the pressure of spring 
fit, as well as the weight of rod 75 and head 
ii. 8; but as the plunger 23 descends it carries with 
it the casting 98, thereby allowing rod 75 to move 
downwardly and bring pressure to bear against 
the dog. During the subsequent up movement of 
plunger 23 the lug 30 lifts the rod 5, removing 
from the dog the pressure of Spring and the 
Weight of rod 75 and head 18 so that when the 
heel of the dog again makes contact with the 
Stop arm i73 the latter will rotate the dog back 
to its normal position, Fig. 7, without having to 
Overcome any resistance other than that due to 
the dog itself. 

Mode of operation. 
The first Step in a sign or card printing opera 

tion is to push the carriage D, together With the 
type-case E, to the rear in order to uncover the 
card-carrier H. Then the operator attaches a 
blank card to the blotter 23, usually by means 
of adhesive tape, aligning the same with an 
edge of the blotter. Thereafter, if necessary, the 
operator moves the card-carrier forward or back 
by rotating knob f, thereby appropriately posi 
tioning the card in one direction with reference 
to the plunger 23. Following that adjustment the 
operator moves the card-carrier to the right or 
left, as need be, to position the card laterally with 
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reference to the plunger 23. Those two adjust 
ments determine the position on the card of the 
first letter or character to be printed. - 
In order to move the card-carrier to the right 

the operator must depress and hold down the 
pushbutton (4 so that fluid can pass the ball 
check valve (23 and thus return to the reservoir 
18. Movement of the card-carrier to the left usually is done in step-by-step fashion by manip 
ulating the actuating arm 24; but it also can be 
done by holding said arm down and pulling the 
cairier leftwise through the medium of handle 
49. If this is attempted with the actuating arm 
in the up position the movement will be exceed 
ingly slow and laborious because the piston i 20 
is in its down position, Fig. 14, and the fluid mov ing downwardly therethrough can escape only 
through the greatly constricted lowermost orifice 
(28 near the bottom end of cylinder i? 6-the re 
maining orifices being covered by the piston, as 
clearly shown in Fig. 14. On the contrary, if the 
actuating arm is held down the piston f2 will 
be in the up position with all the orifices 28 un 

ed. But unless the aggregate area of the 
several orifices is large enough to afford a free 
flow of fluid therethrough it generally is easier 
to accomplish the leftwise adjustment in the 
aforementioned step-by-step manner. Having appropriately positioned the card 
carrier, the operator moves the type-case E to 
bring into registration with the plunger 23 the 
aperture 22 corresponding to the first letter or 
character to be printed and then grasps the 
handle 25, pulling downwardly thereon. This 
rotates the shaft 63 and quadrant f62 in a clock 
wise direction, as viewed in Fig. 14, which motion 
is transmitted through the pitman le to the 
casting 88 and thence to the plunger 23 which 
descends and, in turn, depresses the type-bar 66, 
thereby moving the attached type-face into con 
tact with the card. Coincidentially with downward movement of 
plunger 23, then ent of roller 53 allows the 
casting 50 and piston 20 to rise under the 
impetus of spiring 2; and while that is taking 
place fluid passes from the reservoir (8 through 
ports 129 and 3 and thence past the ball check 
valve (23 into the passageway 23, thereby keep 
ing the hydraulic transmission line filled with 
fluid. 
The notches 63 and shoulders 64 are so Iocated that all spacings are correctly proportioned in 

hairmony with each other, having regard to the 
different widths of the various letters and char 
acters, and it never is necessary to alter the 
adjustment of screw fe5 even when shifting from 
one type size to another. On the other hand, it 
often is desirable to depart from what may be 
regarded as standard by either increasing or 
decreasing the spacing formula, by adding or 
subtracting a constant. This can be done by 
rotating screw f65, one way or the other. If 
the screw is backed off so as to allow more 
freedom for the ball 64 under the normal con dition depicted in Fig. 13, the piston (26 will rise 
to a corresponding extent before the bellcrank 
f58 starts rotating, and consequently the piston 
stroke will be increased, which, of course, means 
that the spacing is increased. Opposite rotation 
of screw (65 will give rise to a corresponding 
decrease. The graduated scale 70 makes it pos 
sible to vary the spacing at will and with the 
utmost accuracy, within certain practical limits. 
Completion of a line of printed matter entails, 

additionally, only repetitions of the steps above 

O 

20 

30 

35 

40 

50 

60 

65 

70 

75 

2 
described; and each added line obviously involves 
a rearward movement of the card-carrier, which 
is effected by means of the knob L. and a lateral 
readjustment of the carrier which is accomplished 
as before, As heretofore indicated, it has been one of the 
principal objects to devise a feed mechanism 
which is especially suitable for use in conjunction 
with a printing machine of the kind herein 
described and will not overthrow, regardless of 
how vigorously the operator might return the 
actuating arm to its normal or starting position; 
and this has been accomplished most success 
fully by the simple but effective expedient of 
positioning the orifices. 28, Figs. 14 and 15, so 
that they are progressively closed as the piston 
129 descends. As a result, the piston encounters 
more and more resistance as it approaches the 
end of each downward stroke and consequently 
its rate of travel, and that of the driven piston 
J, is so reduced that the card-carrier and attached 
parts do not have enetigh residual monenturn to 
offset the frictional drag of the card-carrie on 
the surface of the base; and it is impracticable, 
if not always physically impossible, for the oper 
ator to apply enough force to the actuating arm 
to counteract the increased resistance sufficiently 
to produce overthrow. One of the arrangements 
which has been found eminently satisfactory is 
that depicted in Fig. 15 wherein is shown a series 
of seven orifices 28 Fanging in diameter from 
.0625'' at the top to .024 at the bottom; but 
that is only one of several obvious alternatives. 
Manifestly, it would be practicable, for example, 
to make all the orifices of one small size, say 
.024', and provide an increasingly greater 
number of them at successively higher levels, it 
being immaterial how the orifices are distributed 
circumferentially of the cylinder. And it would 
be equally satisfactory and effective to substitute 
a single elongated discharge port in place of the 
Several orifices 28. It is, of course; important 
that the braking action be not so excessively pro 
longed as seriously to diminish the output of the 
machine. We have found that the forward movement of 
the driving piston 120 can be sufficiently checked 
to prevent overthrow solely as a result of pro 
gressive closure of the discharge orifices 28, as 
hereinbefore described, or by like progressive 
closure of a single discharge port; but, neverthe 
less, We consider it desirable, as an extra measure 
of precaution, so to actuate the driving piston 
on its forward stroke that the rate at which it is propelled decreases, progressively, irrespective 
of the retarding effect of the constricted dis 
charge orifices, and this we have accomplished 
through the medium of the roller 153 acting on 
the casting 50. In this connection it will be 
observed that the downward. or forward move 
ment of the driving piston may be represented as 
a sine function, the rate of change of which 
continuously decreases consonantly with the first 
derivative of the sine in the third quadrant, 
Thus, even if the operator increases the pressure 
exerted on the actuating lever 24 as it approaches 
the limit of its upward stroke, the resultant 
amplified angular speed of the lever is more than 
fully neutralized by the fact that the roller im 
parts less and less movement to the piston per 
degree of movement of the roller as the latter 
approaches the limit of its downward travel. 
It also is worthy of note that the means which 

we have chosen to employ for actuating the driv 
ing piston 20, namely, the roller (53 and 
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quadrant O2, together with the other components 
which co-operate therewith, is adapted to facili 
tate ample retractive movement of plunger 23 
and the actuated type-bar before any forward 
movement is imparted to the driving piston. It 
is necessary that each depressed type-bar be 
allowed to retract sufficiently to clear the card 
before any spacing movement is imparted to the 
card. Otherwise, the printed matter would, ob 
viously, be smeared. To preclude Such a hap 
pening, the mechanism is so designed that the 
roller 53 in its up position is elevated to Such 
an extent that it is out of contact with casting 
50 even when the spacing control stop mecha 
nism is set to produce the maximum spacing. 
Therefore, there is always enough lost motion 
clearance between the roller 53 and the casting 
50 to allow the actuated type-bar to rise and 

clear the card before the driving piston Com 
mences its downward travel. 
Although we have shown and described but 

one embodiment, it should be self-evident that 
the subject invention is susceptible of in 
numerable modifications and, further, that it has 
many possible adaptations both within and out 
side the printing art. Accordingly, We do not 
Wish to be limited as to the scope of Our inven 
tion otherwise than as prescribed by the terms 
of the appended claims. 
We claim: 
1. The combination in a hydraulic motion 

transmitting system including a driven piston 
and a driving piston, of a fluid conduit intercon 
necting said pistons, a fluid-holding reservoir 
connected with Said Conduit by Way of a paS 
sageway through the driving piston, a check valve 
in the driving piston effective to allow fluid to 
pass from the reservoir into the conduit via 
said passageway and normally effective to prevent 
passage of fluid in the opposite direction, and 
means manually operable at Will to unseat Said 
check valve whereby to enable fluid to pass the 
check valve in said opposite direction. 

2. The combination in a hydraulic motion 
transmitting system including a driven piston and 
a driving piston, of a fluid conduit interconnect 
ing said pistons, a fluid-holding reservoir con 
nected with said conduit via a passageway 
through the driving piston, a check valve in the 
driving piston effective to allow fluid to pass 
from the reservoir into the conduit via said pas 
sageway, and normally effective to prevent pas 
sage of fluid in the opposite direction, means 
manually operable at will to unseat said check 
valve whereby to enable fluid to pass the check 
valve in said opposite direction, and stop means 
for limiting the retractive stroke of the driving 
piston, said stop means being adjustable in order 
to predetermine the limit of the retractive stroke 
of the driving piston whereby to fix in advance 
the length of forward travel of the driven piston 
in response to a full forward stroke of the driv ing piston. 

3. The combination in a hydraulic motion 
transmitting system including a driven piston 
and a driving piston, of a fluid conduit intercon 
necting said pistons, said driving piston having 
an axial bore, a fluid-holding reservoir connected 
with said conduit by way of said bore, a check 
valve within said bore operative to allow fluid 
to pass from the reservoir to the conduit and 
to block passage of fluid in the opposite direction, 
and a rod slidably mounted in Said bore and man 
ually operable at will to unseat Said check valve 
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whereby to enable fluid to pass from the con 
duit to the reservoir. 

4. The combination in a hydraulic motion 
transmitting System including a driven piston and 
a driving piston, of a cylinder in which the driv 
ing piston is reciprocable, and a fluid conduit in 
terconnecting said driven piston with said cylin 
der, said cylinder having means forming a dis 
charge port leading from the bore of the cylin 
der into the conduit, said means being so located 
and arranged that the port is progressively closed 
by the driving piston as the driving piston ap 
proaches the end of its stroke. 

5. The combination in a hydraulic motion 
transmitting system including a driven piston and 
a driving piston, of a cylinder in which the 
driving piston is reciprocable, a fluid conduit 
interconnecting said driven piston with Said 
cylinder, Said cylinder having means forming a 
discharge port leading from the bore of the 
cylinder into the conduit, said means being so 
located and arranged that the port is progressive 
ly closed by the driving piston as the driving 
piston approaches the end of its pressure stroke, 
and a passageway extending between the con 
duit and the bore of the cylinder, forming a by 
pass around said port and including a check 
valve, said check valve being operative to allow 
fluid to pass through said by-pass only from 
the conduit to the cylinder bore. 

6. The combination in a hydraulic motion 
transmitting system including a driven piston and 
a driving piston, of a cylinder in which the driv 
ing piston is reciprocable, a fluid conduit inter 
connecting said driven piston with said cylinder, 
said cylinder having means forming a discharge 
port leading from the bore of the cylinder into 
the conduit, said means being SO located and ar 
ranged that the port is progressively closed by the 
driving piston as the driving piston approaches 
the end of its pressure stroke, a passageway ex 
tending between the conduit and the bore of the 
cylinder forming a by-pass around Said port, and 
including a first check valve, said first check valve 
being operative to allow fluid to pass through said 
by-pass only from the conduit to the cylinder 
bore, a fluid-holding reservoir, a fluid passageway 
connected at One end with the reservoir and ex 
tending axially through the driving piston, a Sec 
Ond check valve carried by the driving piston and 
interposed in said fluid passageway, said second 
check valve being normally operative to allow fluid 
to pass through the said fluid passageway from 
the reservoir but not in the opposite direction, and 
means manually operable at will to unseat Said 
second check valve whereby to enable fluid to pass in the opposite direction. 

7. The combination according to claim 6 where 
in said manually operable means is a rod slidably 
mounted in the driving piston and extending axi 
ally thereof, one end of said rod bearing against 
the second check valve and the other projecting 
out of the driving piston to an exterior point. 

8. In combination, a hydraulic cylinder having 
a bore, a piston reciprocable in said bore, said cyl 
inder having an intake port and a discharge port, 
said piston having a lengthwise passageway estab 
lishing communication between Said ports, a 
check valve carried by Said piston Within said pas 
sageway and operative to allow fluid to flow there 
through from the intake port to the discharge 
port and normally operative to prevent fluid flow 
in the opposite direction, and a member carried 
by said piston and reciprocable relatively thereto 
and manually operable at will to unseat the check 
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valve whereby to enable fied to flow through said 
passageway in said opposite direcision. 

9. In combination, a hydraulic cylinder having 
a bore, a piston reciprocable in said bore S&ict cyl 
inder having an ihtake port and a discharge poits, 
said piston having a lengthwise axial passageway 
establishing coinmunicatioi between said ports, a 
chieck waive carried by said piston within said pas 
sageway and operative to allow fluid to flow there 
through from the intake pot to the dischiaige 
port and normally operative to prevent fluid flow 
in the opposite direction a rod carried by Said pis 
ton, reciprocable relatively thereto in the axis 
wise direction, and manually reciprocable at will 
to unseat said check wave whereby to enable fluid 
to flow through said passageway in said opposite 
direction, and a Spring biasing said pistoth axis 
Wise iia: one direction. 

10. In combination, a hydraulic cylinder hav 
ing a bore, a piston reciprocable in said bore; said 
cylinder having an iratake port and a plurality of 
discharge ports, said piston having a lengthwise 
passageway affording corana unication-between the 
intake port, and the dischargeports, a check-valve 
movable. with the piston- and operative normally 
to allow fluid to pass through said passageway 
only in the direction from the intake port to the discharge ports, said discharge-ports being spaced 
at intervals lengthwise of the cylinder so that they 
are consecutively closed by the piston as the pis 
ton approaches the end of its pressure stroke, cer 
tain of said discharge ports being of such con 
stricted size as to give rise to substantial resist 
ance to the movement of the piston as it ap 
proaches the end of its said pressure stroke. 

11. In combination, a hydraulic cylinder hav 
ing a bore, a piston reciprocable in said bore, said 
cylinder having an intake port and a plurality of 
discharge ports, a check valve operative to prevent 
backflow of fluid through said intake port, said discharge ports being positioned at intervals 
lengthwise of the cylinder and adapted to be 
closed consecutively by the piston as the piston 
moves in connection with its pressure stroke. 

12. In combination, a hydraulic cylinder hav 
ing a bore, a piston reciprocable in-said bore, said 
cylinder having an intake port and a discharge 
port, a check valve operative to prevent backflow 
of fluid through said intake port, said discharge 
port being so positioned that it is progressively. 
covered by the piston as the piston approaches the 
end-of its pressure stroke, the resultant constric 
tion being, effective substantially, and progres 
sively to retard movement of the latter as the pis 
ton approaches the end of its said pressure stroke. 

13. The combination in a hydraulic motion 
transmitting system, of a first cylinder and a sec 
ond cylinder, a driven piston reciprocabie in-said 
first cylinder, a driving piston reciprocable in said: 
second cylinder, a fluid conduit interconnecting. 
said cylinders, an intake port leading. into said 
second cylinder, a fluid reservoir connected with 
said intake port, a check valve permitting fluid 
to pass from the reservoir into the second cylin 
der and normally effective to prevent backflow of 
fiuid from the second cylinder to the reservoir, an 
element manually operable at will to unseat the 
check valve and thus allow fluid to pass there 
through from the second cylinder to the reservoir, 
arid'stop means for limiting the retractive stroke 
of tie-driving piston, said stop means being mov 
able to selectively pre-set the length of each re 
tractive-stroke of the driving piston, individually, 
thus predetermining: the extent of the forward 
movement of the driven piston-in-response to a 
completed for Waidströke of the diving piston 
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14. The combination in a hydraulic motion tránsmitting system, 6f a drivén piston, a driv 

iiig pistóri, a fluid conduit interconnecting said 
pistons whereby a forward stroke of the driving 
piston is coimmunicated to the driven piston, a 
fiuid intake port leading into said conduit, a 
check valve effective to allow fluid to enter said conduit through the intake port and normally 
operative to prevent backflow of fluid through 
said intake port, and adjustable stop means op 
erative to predietermine the maximum length of 
each individual forward stroke of the driving 
piston. 

15. The combination in a hydraulic motion 
transmitting system, of a driven piston, a driv 
ing pistóh, a fluid conduit interconnecting said 
pistons whereby a forward stroke of the driving 
piston is cominunicated to the driven piston, a 
fiuid intake port leading into said conduit and 
to an exterior fiuid source, a check valve effec 
tive to allow fluid to enter said conduit through the ilitake port and normally operative to pre: 
vent backflow of fluid through said intake port, a spring. Öpéiative to retract the driving pistoli, 
niovable stop means operative to predetermine 
the maximum length of each individual forward 
stroke of the drivirig piston, and a manually 
niovable member having a plurality of abut 
ments adapted to be selectively and individually 
brought into position, through movemerit of said 
meiribér, to engage said stop riiéans and limit 
the rioveinent thereof and; throughi said stop 
means, to limit the forward stroke of the drivilig 
piston, said abutments being individually solo 
cated ori said member that the selected abilit 
ment determines by virtue of its location the 
imaximum length of the next forward stroke of 
the driving-piston: 

16. The combination in a hydraulic motion transmitting system, of a driven piston, a driving 
piston, a fluid cofiduit intercoiariecting said pis 
tons; whereby a forward stroke of the driving 
piston is coininunicated to the driven piston, and 
structure including a plurality of abutments 
adapted to be brought into' operative relation 
to said driving piston, individually and selec 
tively, the selected abuttiient being effective to 
determine the maximum forward stroke of the 
driving pistori, each said abutment being iii 
dividually located to bring about a pistón stroke 
of specifically predeterr ned length. 

17. In a printing: machine of the type that 
comprises a base, a card-carrier mounted on 
and innovable transversely of the base, a type 

disposed above the base and mounted for 
universal movementiri a horizontal plane; a plu 
rality of vertical type bars supported by the 
case and spaced apart horizontally, each type 
bai havirig, a typeface at its lower end posi 
tioned to contact a card on the base therebelow 
when the type-bait is depressed; said type-case 
including ar top member having: a plurality of 
apertures in vertical alignment with said type." 
bars individually, said top-member having also 
a plurality of shoulders, each associated indi 
vidually with one of said apertures and its re 
lated type-bar and each spaced from its associ 
ated aperture transversely of the base to an in 

a vertical 
plinger operative upon downward movement to h said type-case apertures, individually, 
whereby to engage and depress the individually 

iated type-bars, and a lever arm for ac g the plunger: a hydraulic motion-trans ng system for "moving the card-carrier for 
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lowing each actuation of a type-bar by the said 
plunger, in the direction effective to accomplish 
proper spacing between the letters or characters 
forming a given line, and Spacing Control mech 
anism associated with the system and effective 
automatically to predetermine the extent of the 
aforementioned spacing movement of the card 
carrier, following each actuation of a type-bar, in 
accordance With the location of the shoulder in 
dividually associated with the last-actuated type 
bar, said motion-transmitting system comprising 
a driven piston drivably connected with the card 
carrier, a first cylinder in which said piston is 
reciprocable, a driving piston, a second cylinder 
in which said driving piston is reciprocable, a 
fluid conduit interconnecting said cylinders, a 
fluid-holding reservoir connected with the Con 
duit through a check wave and operative to feed 
fluid to the conduit during each retractive stroke 
of the driving piston, said check valve being 
normally effective to prevent backflow of fluid 
to the reservoir, and means controlled by move 
ments of the lever arm for reciprocating the driv 
ing piston, said spacing control mechanism com 
prising a movable stop, the position of which 
is determined by the shoulder associated with 
the last-actuated type-bar and which, in turn, 
determines, in accordance with its position, the 
limit of the retractive stroke of the driving piston 
and thus the length of the succeeding forward 
stroke of said driving piston. 

18. A printing machine as set forth in claim 
17 wherein the second cylinder of the hydraulic 
motion-transmitting system is provided with 
means forming discharge port which leads into 
the conduit, extends through the cylinder wall 
and is adapted to be progressively closed by the 
driving piston as the latter approaches the end 
of each pressure stroke, so that the discharge 

greatly retarded before the driving piston reaches 
the end of its said pressure Stroke. 

19. A printing machine as set forth in claim 
17, wherein the second cylinder of the hydraulic 
motion-transmitting system is provided with a 
plurality of discharge ports leading into the con 
duit and spaced at intervals lengthwise of the 
cylinder So that they are closed consecutively 
by the driving piston as it approaches the end of 
its pressure stroke, said ports being so propor 
tioned that the movement of the driving piston 
is substantially and progressively retarded as it 
approaches the end of each pressure stroke. 

20. A printing machine as set forth in claim 17, 
including a rotatable shaft, which is connected to 
be rotated by movements of the lever arm and is 
operatively associated with both the plunger and 
the driving piston so that rotation of the shaft in 
one direction lowers the plunger and causes re 
traction of the driving piston and vice-versa. 

2i. Aprinting machine asset forth in claim 17, 
including. a spring biasing the driving piston re 
tractively, a shaft connected for rotation by the 
lever arm, and means drivably interconnecting . 
said shaft With the driving piston and the plunger 
so that rotation of the shaft in one direction effects 
a retraction of the driving piston and a down 
Ward movement of the plunger, opposite rota 
tion of the shaft being effective to move the 
driving piston forwardly and to move the plunger upwardly. 

22. A printing machine as set forth in claim 17, 
wherein the spacing control mechanism com 
prises a bellcrank having two arms, one of which 
functions as a movable stop to limit the re 
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tractive stroke of the driving piston, and a dog 
pivotally connected to the distal end of the other 
bellcrank arm and operative to engage that se 
lected one of the said shoulders which is associ 
ated with a type-bar in registration with the said 
plunger, said bellcrank being rotatable in re 
Sponse to a retractive stroke of the driving piston 
to move Said dog into engagement with the se 
lected shoulder, the engagement of the dog with 
the shoulder being effective to terminate the ro 
tation of the bellcrank and, resultantly, to 
terminate the retractive stroke of the driving piston. 
23 Aprinting machine as set forth in claim 22, 

including an adjusting screw carried by the bell 
crank and operative to shift the bellcrank rota 
tionally in relation to the driving piston to alter 
the stroke of the driving piston independently of 
the limit determined by the shoulder engaged by the dog. 

24. A printing machine as set forth in claim 22, 
wherein the bellcrank arm has a pocket at its 
distal end, a ball located in the pocket and posi 
tioned thereby, said ball serving as a stop mem 
ber for initing the retractive stroke of the driv 
ing piston, and an adjusting screw carried by the 
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bellcrank, one end of said screw forming a back 
stop for the ball, said screw being operative con 
jointly with the ball to shift the bellcrank rota 
tionally in relation to the driving piston to alter 
the stroke of the driving piston independently of 
the limit determined by the shoulder engaged by the dog. 

25. A printing machine according to claim 22, 
wherein the bellcrank is fulcrumed for rotation in 
a vertical plane and is located above the type 
case and wherein the bellcrank arm which car 
ries the dog depends substantially vertically from 
its fulcrum center, and including a backstop for 
the dog which serves to rotate the dog out of 
engagement with the type-case when the dog is 
retracted. 

26. A printing machine according to claim 25, 
including a vertically slidable rod spring-pressed 
downwardly and operative to engage the dog and 
press the same into engagement with the top sur 
face of the type-case, and a member carried by 
Said plunger and operative during the upstroke 
of the plunger to lift said rod, thereby relieving 
the dog of the pressure of the rod while the dog 
is in engagement with its backstop. 

27. In a printing machine of the type that com 
prises a base, a card-carrier mounted on said 
base and movable thereover in a horizontal plane, 
a type-case mounted for universal movement in 
a horizontal plane above said card-carrier, a 
plurality of vertical type-bars housed within said 
type-case, each type-bar having a type-face at 
its lower end and each provided with a biasing 
spring which normally supports it in an elevated 
position, and a vertically reciprocable plunger 
disposed above the type-case and normally held 
in an elevated position, said plunger being mov 
able downwardly to engage and depress said type 
bars individually and selectively: a hydraulic 
motion-transmitting mechanism operative to 
move the card-carrier intermittently for spacing 
consecutive printed letters or characters, said 
mechanism including a first cylinder, a driven 
piston reciprocable in said first cylinder and 
drivably connected to the card-carrier, a second 
cylinder, a driving piston reciprocable vertically 
in said second cylinder, a spring biasing said 
driving piston retractively, a fluid conduit inter 
connecting said cylinders, a check valve, a fluid 
holding reservoir connected with said conduit 
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through said check valve, said check wave being 
operative to allow fluid to pass from the reservoir 
into the conduit during each retractive stroke of 
the driving piston and to prevent backflow of fluid 
during each forward stroke of the driving piston, 
a member attached to and carried by the driv 
ing piston above the second cylinder and having 
a horizontal top surface, a horizontal shaft lo 
cated above said member and journaled for rota 
tion, a lever carried by said shaft for manually 
rotating the same reciprocably between two limit 
ing angular positions, a quadrant rotatable with 
Said shaft, a roller carried by said quadrant and 
normally engaging the said top surface of said 
member, in which position it is effective to hold 
the driving piston at the limit of its forward 
stroke against the opposition of its biasing spring, 
Said roller being movable upwardly in an arcuate 
path in response to a rotation of said shaft away 
from its normal posture of rest to allow the driv 
ing piston to retract upwardly untier the impetus 
of its biasing spring, said plunger being drivably 
COrnected with said quadrant to effect downward 
movement of the plunger concurrently with re 
tractive upward movement of the driving piston, 
and an adjustable stop effective to engage said 
member and thereby limit the upward stroke of 
the driving piston, the arrangement being such 
that the limit of the retractive stroke of the driv 
ing piston is independent of said roller and thus 
capable of being varied in harmony with each 
individual spacing requirement. 

28. A printing machine according to claim 37. 
scharacterized in that the adjustable Stop coin 
prises a. bellcrank having a horizontal arg and 
a vertical depending arm, the distal end of said 
horizontal arm overlying the top surface of said 
member and engaged therewith, said type-case 
including a plurality of abutments, each indi 
vidually associated with one of said type-bars 
*Said machine further including a dog pivotaly 
connected to the distal end of the depenting 
bellcrank arm, said dog being movable with said 
bellcrank in response to a retractive movement 
of the driving piston and adapted upon such 
movement to engage the abutment correspond 
'ing to a 'selected type-bar, the engaged altitrynent, 
being effective to block further movement of the 
dog and bellcrank and thus to terminate the re 
'tractive movement of the driving piston. 

29. The corribination in a hydraulic motion 
transmitting system, of a driven piston, a first 
cylinder for said driven piston, a driving piston, 
a second cylinder for said driving piston, a fluid 
conduit interconnecting said cylinders, said driv 
ing piston having an axial passageway connected 
at one end with said conduit, a fluid source con 
'nected with the other end of said passageway, 
a check valve carried by said driving piston with 
in Said passageway, Said check valve being op 
erative to pass fluid from said source through 
Said passageway during each retractive stroke 
of the driving piston and normally effective to 
prevent backflow therethrough, a rod carried by 
the driving piston and slidahle axially thereof, 
one end of said rod being adapted to engage 
and unseat said check valve upon depression of 
the rod, the other end of the rod projecting 
outwardly from the driving piston, a tubular 
shaft extending perpendicularly to the axis of 
the driving piston, means carried by Sail shaft 
for actuating said driving piston in response to 
rotation of the shaft, a bar within the cre of 
said tubular shaft and extending, axiswise thereof 
and rotatable relatively to the shaft, a first finger 
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'carried by saidbar and projecting radially there 
from and Operative upon rotation of said bar in 
one direction to engage and depress said Old 
whereby to 'unseat the check valve, a lever cal 
ried by said shaft for effecting manial rotation 
thereof, a second finger carried by Said bar and 
projecting radially therefron adjacent said lever, 
and a plunger carried by said lever and exteading 
lengthwise thereof, one end Cf:said plunger being 
positioned to engage said second fingsr and 
thereby rotate said shaft in the direction to 
unseat said check "Valve in 18sponse to a de 
pression of said plunger. 

30. The combination according to chaira 29 
including a spring for retracting the driyirag 
piston, and an element actuated by said shaft 
for propelling the driving pistola forwardly 
"against the opposition of said Spring in response 
to a rotation of the shaft in one direction. 

31. The combination in a hydraulic na0tion 
transmitting Systern, of a first cylinder, a driven 
piston reciprocable in said first cyliadei, a, Sec 
ond cylinder, a drivijag pistola recipiccable in Said 
Second cylinder, a fluid conduit iiacluding said 
cylinders interconnecting said pistons, Said Sec 
Gnd cylinder having a discharge port all'anged 
to be progressively covered by the driving piston 
as the latter approaches the limit of its forward 
stroke, and manually-operable means for actuatr 
ing the driving pistora, said means comparising 
a manually rotatable shaft and nechanish 
'driven by said shaft and operative, in turn, to 
propel the -driving piston forwardly, said mech 
'anism being effective to transmit forward mo 
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creasing speed in response to rotation of Said 
shaft at a uniform Speed. 

32. The combination according to claim 31 
wherein the specified mechanism comprises a 

, 40 rotary cam designed to transmit forward ngtion 
to the driving piston at a progressively decreasing 
rate. 33. In a printing machine of the type that 
comprises a base, a card-carrier mounted on said 
base and movable thereover step-by-step in a 
rectilinear path to effect spacing between Con 
secutive printed letters, a type-case mounted 
above the carrier and movable thereover in a 
horizontal plane, a plurality of Vertical type 
bars within said case, eagh having a type-face 
sat its lower end, and a Vertical plunger Opera 
tive upon downward movement to engage and 
depress said type-bars individually and Selec 
tively, a hydraulic motion-transmitting system 
-operative to move the card-carrier a predeter 
imined distance during each upward movement 
of the plunger, said mechanism including a 
driven piston connected to the carrier, a first 
cylinder in which the driven piston is recipro 
cable, a driving piston, a second cylinder in 
which the driving piston is reciprocable, a fluid 
conditiit interconnecting said 'cylinders, -a, reSer 
voir connected with said fluid conduit through a 
check wave which normally is operative to pre 
went backioW of fluid from the conduit to the 
reservoir, and a manually operable mechanism. 
for actuating both said plunger and said driving 
piston, said mechanism including an element op 
erative to propel the driving piston forwardly 
during each upstroke of the plunger, there being 
a lost-motion separation between said element 
and the driving piston when the plunger is in 
its downmost position, which lost-motion Sepa 
ration is effective to allow the plunger to rise a 
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predetermined distance before said element be 
comes effective to propel the driving piston. 

HAROD G. BARREIT. 
GODFREY E. THOMSON. 
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