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1. 
This invention relates to apparatus for use in 

Ornamenting work pieces and more particularly 
to apparatus for impressing paint from a trans 
fer upon a pottery blank. The invention is ilius 
trated in a machine of the type shown in appli 
cation for Letters Patent of the United States 
Serial No. 66,111, filed December 18, 1948, in the 
name of N. W. Germany. Such a machine in 
cludes a pair of fiexible diaphragms which are 
preferably substantially impervious to air, these 
diaphragms being arranged to operate on op 
posite sides of a pottery blank to apply pres 
Sure thereto. The diaphragms are carried by 
Supports providing pressure chambers into which 
pressure fluid, such as air, is admitted when 
the Supports are in juxtaposition to each other, 
but previous to admitting air into the chambers 
the air between the diaphragms is exhausted, 
thus permitting intimate contact of the dia 
phragms with the opposite sides of the gottery 
blank being operated upon. 

It is an object of the present invention to 
provide improved apparatus of the type referred 
to above which is so constructed as to require 
a minimum of skill and attention on the part 
of the operator. 
In the illustrated embodiment of the invention, 

a lower work Supporting diaphragm is carried 
by a stationary Support, an upper diaphragin 
being carried by a support pivoted to a beam 
which is, in turn, pivoted about a horizontal 
axis on the frame of the inachine so that by 
rocking the bean about its pivotal axis, the 
upper diaphragm is noved toward or away from 
the work carried by the lower diaphragm. In 
order to avoid damage to the diaphragms by 
admission of air pressure into the chambers and 
building up a pressure therein when the dia 
phragms are not in juxtaposition to each other, 
and in accordance with a feature of the inven 
tion, the chambers formed by the upper and lower 
diaphragms and their supports are open to the 
atmosphere when the upper Support is in its 
upper position so that if at this time air be 
admitted by malfunctioning of the apparatus, 
for example, into the chambers, it will merely 
exhaust, to the atmosphere without distending 
the diaphragms. The openings by which the 
chambers have communication. With the atmos 
phere when the upper support is in in operative 
position are so arranged as to provide communi 
cation between the lower and the upper cham 
bers and to cut off the communication with the 
atmosphere when the upper Support is moved 
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to the lower support. Consequently, air admitted 
into the lower support will pass through the 
aforementioned openings into the upper Support, 
the openings being in direct communication, and 
of sufficient size that the pressure will increase 
in the two chambers at Substantially the same 
rate. 
In accordance with a further feature of the 

invention, means is provided for automatically 
causing the exhaust of air from the space be 
tween the diaphragms in response to the com 
pletion of the downward movement of the upper 
support and for admitting pressure fluid into the 
chambers a predetermined time thereafter to 
force the diaphragms against the work, the pres 
Sure being maintained for a predetermined period 
of time after which the pressure fluid is exhausted 
and the clutch re-engaged to raise the upper 
support to carry its diaphragm out of Contact 
with the work, permitting removal of the work 
from the machine. Thus all portions of the 
cycle of operation are automatic after the Sup 
port has moved downwardly and the length of 
time which elapses between the monent When 
the space between the diaphragms is first con 
nected to a source of suction and the moment 
when pressure fluid is admitted to the chambers 
as well as the length of time the preSSure is 
maintained is constant for each cycle of opera 
tion of the machine, thus insuring uniformity of 
work done by the machine and eliminating the 
necessity of the operator giving any attention to 
the operation of the machine at this time, thus 
permitting him to load the other station of the 
machine. In accordance with another feature of 
the invention, the lengths of the different por 
tions of the cycle are readily adjusted by the 
operator in accordance with the requirements of 
the Work being operated upon. 

It is frequently desirable to spray Water Ointo 
the lower diaphragm and onto a workpiece there 
on before the upper diaphragm is caused to en 
gage the upper surface of the Work. In accord 
ance with a still further feature of the inven 
tion, operator controlled mechanism is provided 
for applying to the diaphragm through a Spray 
pipe a predetermined quantity of water, this 
water being stored under pressure by operation 
of the machine during the previous cycle of Op 
erations. Thus the quantity of Water that may 
be sprayed onto the diaphragm is constant, 
further insuring uniformity of quality of the work 
produced by the machine. s 
The above and other features of the invention, 

downwardly into operative position with respect 55 including novel combinations of parts and details 
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of construction, will now be described by refer 
ence to the drawings and pointed out in the 
claims. 
In the drawings, 
Fig. 1 is a front elevation of one form of Ima 

chine in which the invention is embodied; 
Fig. 2 is a right side elevation of the machine 

shown in Fig. 1; 
Fig. 3 is a view similar to Fig. 2 of the upper 

portion of the machine, this view being on a 
Somewhat larger scale than Fig. 2; 

Fig. 4 is a vertical section through a valve con 
trolling the water spray; 

Fig. 5 is a vertical Section through the Work 
engaging diaphragms and associated structure; 

Fig. 6 is a vertical section of a portion of the 
Structure shown in Fig. 5, this section being taken 
at right angles to that of Fig. 5; 

Fig. 7 is a vertical section through the parts at 
the upper right hand portion of Fig. 6 and on a 
larger scale; 

Fig. 8 is a plan view of a portion of the mech 
anism for locking the lower diaphragm support 
ing housing to the machine; 

Fig. 9 is a vertical section through a portion 
of the drive mechanism; 

Fig. 10 is a section on the line X-X of Fig. 9; 
Fig. il is a section on the line XI-XI of Fig. 9; 
Fig. 12 is a plan view of the mechanism shown 

at the left of Fig. 9; 
Fig. 13 is a section on the line XIII-XIII of 

Fig. 12; 
Fig. 14 is a front elevation of the mechanism 

shown in Fig. 12; 
Fig. 15 is a section on the line XV-XV of 

Fig. 9; 
Fig. 16 is a section along the line XVI-XVI of 

Fig. 9; 
Fig. 17 is a side elevation of the mechanism 

shown at the right in Fig. 9; 
Fig. 18 is a bottom plan view of a portion of the 

operating mechanism of the machine; 
Fig. 19 is a vertical section of a portion of the 

mechanism shown in Fig. 18, this view being 
taken along the line XIX-XIX of Fig. 20; 

Fig. 20 is a side elevation of the mechanism. 
shown in Fig. 18; 

Fig. 21 is a detail view of a portion of the mech 
anism shown in Fig. 20; 

Fig. 22 is a plan view of the mechanism shown 
in Fig. 21; 

Fig. 23 is a vertical Section of a portion of the 
Water Spray control mechanism; 

Fig. 24 is a section along the line XXIV-XXIV 
of Fig. 23; 

Fig. 25 is a side elevation of a low pressure tank 
of the machine and the mechanism associated 
therewith; 

Fig. 26 is a front elevation of the tank shown 
in Fig. 25; 

Fig. 27 is a section along the line XXVII 
XXVII of Fig.25; 

Fig. 28 is a view similar to Fig. 27 but showing 
the parts in different portions; 

Fig. 29 is a detail view of a portion of the mech 
anism shown in Fig.27; and 

Fig. 30 is a front elevation of the belts and 
pulleys by which various parts of the machine 
are driven. 
The invention is illustrated herein as embodied 

in a two-station machine the stations being of 
substantially identical constuction, like parts be 
ing indicated by like reference characters. The 
Stations of the machine are arranged for alter 
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4. 
ing upon a work piece the completed work piece 
may be removed from the other station and a new 
Work piece inserted therein to be operated upon 
during the next cycle of operations of the Ima 
chine. 
The machine is shown to comprise a base 0 

carried by which are housings 2 providing Sup 
ports each of which carries a housing 6 the 
top of which is closed by a diaphragm 8 (Figs. 
5 and 6). The diaphragm 8 is of rubber or other 
suitable material substantially impervious to air 
and is clamped against an outwardly extending 
flange 20 of the housing 6. For this purpose 
the periphery of the diaphragm 8 is clamped 
against the upper surface of the flange 20 by a 
clamping ring 22 and screws 24. An annular 
spacing ring 26 rests upon the outer portion of 
the diaphragm 8, certain of the Screws 24 hav 
ing enlarged portions 28 which fit in holes in the 
ring 26 and assist in holding the clamping ring 
22 in place. These screws also have heads 30 to 
secure the spacing ring 26 to the upper Surface 
of the diaphragm. As shown in Fig. 6 the spac 
ing ring 26 is provided with a radial bore 32 pass 
ing therethrough and communicating with a pipe 
34 for a purpose which will appear hereinafter. 
Cooperating with the diaphragm f8 in press 

ing a transfer upon a work piece is an upper dia 
phragm 36 which is stretched across an upper 
support 38 by a clamping ring 40 and Screws 42. 
A pressure chamber 44 is formed within the hous 
ing 6, the top of the chamber being closed by 
the lower diaphragm 18 and similarly a pressure 
chamber 46 is formed in the support 38 the bot 
tom of this chamber being closed by the upper 
diaphragm. 36. With one of the stations of the 
machine in inoperative condition the Support 38 
is elevated above the position shown in Figs. 5 
and 6 so that the diaphragms 8 and 36 are 
spaced sufficiently to permit insertion of a work 
piece therebetween. The support 38 is then low 
ered by mechanism to be described until it is po 
sitioned adjacent to but spaced from the dia 
phragm 8, as shown in Figs. 5 and 6, a work 
piece then being confined in the space between 
the diaphragms. The pipe 34 is then connected 
to a source of suction and the air is exhausted 
from the space between the diaphragms where 
upon they are drawn into intimate contact with 
the Work piece following which air under pres 
sure is admitted into the chambers 44, 46 to apply 
pressure through the diaphragms to the Work, 
pressing the transfers against one or both faces 
of the Work. 
The support 38 by which the upper diaphragm 

3G is carried is provided with three equally 
spaced upwardly extending lugs 48, 58 and 52 
(Figs. 1 and 2). The lugs 48 and 52 are ar 
ranged to hook over pins 55 carried by a Support 
ing bracket 55 having an upwardly extending 
lug 58 (Fig. 3) pivoted on a pin 68 carried by a 
forwardly and rearwardly extending beam 62. 
The lug 50 has a bore for the reception of a pin 
64 arranged to pass through earS 66 depending 
from the bracket 56. The upper support 38 is 
thus firmly held by the supporting bracket 56 but 
by withdrawing the pin 64 it may be readily re 
moved and replaced by a support having a dif 
ferently shaped diaphragm. As shown in Fig. 6 
the supporting bracket 56 has a surface 68 formed 
as part of a sphere which cooperates with a corre 
spondingly shaped member 76 carried by a cen 
tral portion of the support 38 and by means of 
which downward thrust of the bracket 56 is ap 

nate operation so that when one station is operat- 75 plied to the Support 38. . . . . . 
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For moving the Support 38 vertically to carry 

its diaphragm into and out of cooperative rela 
tion with the diaphragm on the housing 6 the 
bean 62 is arranged for Swinging movement as 
will now be described. As shown in Fig. 3 a pin 
2 is carried in bearings in the rearward portion 

of the beam 62 and is provided with a central 
eccentric portion 7E, upon which is pivoted one 
end of a link 6 the other end of which is pivoted 
on a pin 78 carried by a post 88 secured to and 
extending upwardly from the housing 2. The 
beana is U-shaped in cross section and straddles 
the upper end of the post 30. The pin 2 with 
the eccentric portion 4 provides means for ad 
justing the heightWise position of the rearward 
end of the beam 62. Carried by and Secured to 
the pin 72 is a sector 82 having an arcuate slot 
84 through which passes a locking screw S6 
threaded into the beam 62 for locking the shaft 
in the desired position. A link 83 connected be 
tween a pin 98 carried by the beam and a pin 
92 on the post 8 cooperates with the link 6 to 
guide the beaim in its up and down movement. 
For moving the beam up and down a link 94 is 

pivotally connected to the bean by a pin 96 the 
lower end of the link being formed with a strap 
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98 encircling an eccentric & keyed to a shaft 
i 2 journaled in brackets 94, 6 (Figs. 18 and 
19) depending from the upper portion of the 
housing 2. 
end thereof a Worm gear 8 meshing with a 
Worm f : 9 Secured to a shaft 2 extending for 
Wardly and rearwardly of the machine and iro 
tatably mounted in bearings in the bracket 24. 
Also carried by the bracket 84 is a housing it is 
(Fig. 20) for a clutch 6 into which the shaft 
2 extends. The clutch 8 is of any Suitable 

construction and is preferably of the type hav 
ing a SWash ring having a projecting dog 3, 
the arrangement being such that When the dog 
8 is held in the position shown in Fig. 20 by a 

shoulder 29 on a lever 22 pivoted on a pin 2á 
carried by the housing 4, the clutch is disen 
gaged and a plate 26 is held in engagement with 
a stationary brake surface 28, but upoín release 
of the dog fle by counterclockwise noverinent of 
the lever 22 in a manner to be described, the 
plate 26 moves to the right under the action of 
a spring (not shown) into engagement with a 
drive pulley 30 whereupon the shaft 2 is 
driven. The details of construction of the 
clutch S form no part of the present invention 
and accordingly are not disclosed herein. The 
pulley 30 is mounted upon the shaft 2 for free 
rotation relative thereto and is continuously 
driven by a belt as will be described. 
Swinging of the lever 22 in a counterclock 

wise direction to cause rotation of the shaft 2 
and downward movement of the beam 62 is ef 
fected by a pair of handles 32, 34 (Fig. 1) by 
mechanism to be described, the arrangement be 
ing such that the handles must be simultaneous 
ly operated to cause downward movement of the 
beam and must be held in operative position 
until the upper work engaging diaphragm is ad 
jacent to the lower diaphragn, thus eliminating 
danger of a hand of the operator being caught 
between the diaphragms and injured. 
The handle 34 (Fig. 9) is secured to a rod 36 

mounted for sliding movement in a sleeve 38 
secured to and extending rear Wardly from the 
front Wall of the housing 2. The rod 36 is 
provided with a radially extending pin 40 re 
ceived in a slot 42 in the sleeve 38 to prevent 
rotary movement of the rod relatively to the 

The Shaft, 2 has Secured to One : 
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6 
sleeve. A spring 44 acting between a plate 46 
Secured to the front Wall of the housing 2 and a 
collar 48 fixed to the rod 38 urges the handle 
rearwardly. The collar A8 has a transversely 
extending pin 50 received by a forked portion 
52 of the upper end of a lever 54, the lower end 

of which is pivoted upon a pin 56 (Fig. 14) car 
ried by a lug 58 depending from a control box 
SC carried by the housing 2. A collar 62 (Fig. 

9) forming part of the handle 34 cooperates 
With the plate 45 to determine the rearward 
position of the handle. 

Carried by the lever 58 intermediate its ends 
is a transversely extending pin 84 (Figs. 9 and 
14) having a head f66 providing a bearing for 
a vertically extending pin 68 carried by the 
forked right end a of a lever 2. The other 
end of the lever f2 is similarly connected to 
the handle 32. The lever 72 is pivoted upon 
a vertical pin 4 fixed in a forked end portion 
of an arm 6 pivoted upon a vertical pin 8 
Secured to the control box 89. It will be un 
derstood that the lever 2 will be moved for 
Wardly upon forward movement of the handles 
f32, 34 by the rocking movements imparted to 
the vertically extending levers 54. Because the 
lever 2 is carried by the pivoted arm 16 this 
arm will be moved in a clockwise direction as 
viewed in Fig. 12 in response to the movement 
of the lever 22 by the handles, the extent of 
moyennent of the lever 2 and of the arm 6 
depending upon whether or not both handles are 
moved forwardly. Stop screws 80 cooperate 
With the lever is to limit the for Ward Ove 
ment thereof. It Will be understood that if only 
one of the handles is moved for Wardly only One 
end of the lever 72 will move and consequently 
the arm S will not be moved as far as if both 
handles were moved. To cause engagement of 
the clutch 6 (Fig. 20) by connections to be 
described it is necessary that maximum move 
ment be imparted through the handles, the lever 
2 (Fig. 12) and the arm if 6. 
ecured to the arm 6 is a face plate 82 en 

gageable with the outer end of a curved arm 84 
Secured to a vertical pivot pin 86 in a bearing 
83 in the control box S. To the lower end 

of the pin 86 is secured a forked arm 90 the 
arms 84, 98 being urged in a clockwise direc 
tion, as viewed in Fig. 12, by a tension spring 92 
connected between a hook 94 in a pin 95 on 
an arm 36 integral with the arm 93 and a hook 
secured to the control box 30, the Spring nor 
mally holding the arm 34 in engagement with 
the plate 82. 
Between the bifurcations of the arm 90 is piv 

oted on a vertical pin S8, a pawl 20 urged clock 
wise about the pin by a compression spring 262 
seated in a recess in a boss 264 in the arm f 99 
and engaging a tail 26 of the pawl. The pawl 
is thus normally held by the spring in a position 
in which a corner plate 268 formed on a slide 
block 20 lies within a recess in the pawl 2 as 
shown in Fig. 12. The slide block 29 is mounted 
for forward and rearward sliding movement in a 
guideway in the control box 6 and is urged rear 
Wardly by a compression spring 22 (Fig. 13). ly 
ing in a bore 24 in the block 20 the forward 
end of the spring engaging a plunger 26 air 
ranged for siding movement in the bore 24 and 
abutting a cover plate 28 of the box 6. The 
slide block 20 is normally urged by the spring 
2:2 rearwardly into a position determined by the 
engagement of a stop screw 220 threaded through 
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a lug 222 of the slide block with a lug 224 of the 
box 60. 
The slide block 20 projects rearwardly from 

the control box as shown in Fig. 12 and has a 
slot in which is received a transverse pin 226 car 
ried by bifurcations 228 of a rod 230, the bifurca 
tions straddling the rearward end of the slide 
block 20. The pin 226 and thesiot in the slide 
block provide a lost motion connection between 
the slide block 2 is and the rod 230. The rod 
23 extends rearwardly and is pivoted at its rear 
Ward end to an arm 232 (Fig. 20) of a lever 232, 
234 pivoted on a pin 236 (Fig. 21) which is car 
ried by spaced portions 238,240 (Fig. 18) of a plate 
242 fixed to a pin 24 mounted in bearings in the 
bracket 04. Also fixed to the pin 244 is an arm 
246 (Fig. 21) carrying a cam roll 248 engageable 
with a cam 250 secured to the gear 08, the roll 
248 being held in engagement with the can by 
a tension spring 252 one end of which is con 
nected to the airn 286 and the other end to the 
bracket f 94. The upper end of the lever 232, 
234 is connected by a link 25 to an arm. 256 of 
a lever pivoted on a pin 258 fixed in the bracket 
64. A second arr 2S of this ever overhangs an 

end of the lever 22 and carries an adjustable 
stop screw 262 engageable with the lever f22. 
A tension spring 264 urges the lever 22 in a 
clockwise direction as viewed in Fig. 20 into en 
gagement with the stop screw 262. 
It will be understood that when the handles 

32, 34 (Fig. 1) are pulled forwardly to move 
the ever 2 (Fig. 12) into its forward position in 
engagement with the stop screws 80 the pawl 290 
moves the slide block 29 forwardly against the 
action of spring 22, pulling the rod 236 forward 
ly causing clockwise movement of the lever 232, 
234 (Fig. 20) which turns the lever 256, 280 in 
clockwise direction moving the lever 22 in a 
counterclockwise direction out of engagement i 
with the dog 35 thus permitting engagement of 
the clutch 6. As heretofore explained, if only 
one of the handles 32, 34 is pulled forwardly 
the arm 7 S is not moved into its forward most 
position and the forward movement of the rod 
is insufficient to move the lever 22 out of a lock 
ing engagement with the dog 8 and the clutch 
is not permitted to engage. ASSunning that the 
operator moves both hands forwardly to permit 
engagement of the clutch and then releases his 
hand from one of the handles the lever 22 Will 
move back into a position to drop behind the dog 
8 and cause disengagement of the clutch after 

it has connpleted a revolution thus interrupting 
rotation of the worm and downward Inove 
ment of the beam 62, carrying the upper dia 
phragm. Thus if the operator releases his grip 
on either of the handles prior to the time that 
the upper diaphragm has moved downwardly into 
operative relation to the work, downward notion 
of the beam will be arrested by disengagement of 
the clutch at the completion of that revolution 
thereof during which time the operator has re 
leased his grip on either of the control handles. 
After a sufficient number of revolutions of the 
shaft 2, at which time the beam has descended 
sufficiently to carry the upper diaphragm into 
work-engaging position, the can roll 248 enters 
a depression 236 in the can 250 whereupon the 
arm 242 and pin 236 supporting the lever 232, 
234 are swung forwardly by the spring 252 into 
a position such that even though the handles 
132, 34 are held in their forward positions the 
lever 22 is permitted to Swing clockwise into the 
position shown in Fig. 20 to cause disengagement 
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8 
of the clutch with the beam in its lowermost po 
sition. 
For maintaining the Support 38 for the upper 

diaphragm (Fig. 3) in horizontal position dur 
ing operation of the beam 62 to lower the Support 
38 a link 268 is pivotally connected at one end at 
27 to the link 88 and at its other end by a pin 272 
to the lug 58 of the supporting bracket 56. The 
arrangement is such that the diaphragm carried 
by the Support 38 is maintained in a Substantially 
horizontal position during vertical movements of 
the support by operation of the beam 62. The 
pressure of the Support 38 against the Spacer 
ring 26 is controlled by rotation of the shaft 72 
with the eccentric portion 4 by loosening the 
screw 86 and turning the Sector 82 as heretofore 
described. 
When the upper diaphragm. Support has been 

moved into its lowermost position air is exhaused 
from the space between the diaphragms by con 
necting the pipe 34 to a source of suction. For 
this purpose a dog 274 (Figs. 18, 20 and 25) car 
ried by the eccentric strap 98 engages a cam 
plate 276 carried by one end of a lever 278 pivoted 
at 280 to a lug of the bracket O4. The lever 278 
is urged by a Spring 282 into the position shown ir 
Fig. 20 in which a stop screw 284 carried there 
With engages the bracket 4. As the shaft 02 
comes to rest at the completion of a half revolu 
tion the dog 274 acting through the plate 276 
moves the lever 28 in a clockwise direction 
against the action of the spring 282 thus moving 
a rod 288 connected at 288 to the lever 28 to the 
right as viewed in Fig. 25. The forward end of 
the rod 286 is pivoted at 290 to one end of a lever 
292 pivoted at 294 upon a control box 296. The 
other end of the lever 292 overies a stem 298 of a 
valve 390. This valve controls communication be 
tween a pipe 392 which communicates with a 
tank 304 and a pipe 306 which communicates with 
the pipe 34, the valve 298 being open and estab 
lishing communication between the tank 304 and 
the pipe 34 when the valve stem 298 is depressed. 
Sub-atmospheric pressure is maintained within 
the tank 304 by a pump 305 (Fig. 2) driven by a 
pulley 30, the low pressure side of the pump 
being connected to the tank by a pipe 309 (Fig. 
25). It will thus be seen that upon movement of 
the upper diaphragm support into its operative 
position the valve 300 is opened and air is ex 
hausted from the space between the diaphragms. 

Following this, air under pressure is admitted 
into the chambers 44, 46 (Fig. 5) and the air is 
Subsequently permitted to exhaust from the 
chambers and the upper diaphragm suport, 38 is 
elevated. The several steps in the operation of 
the machine take place automatically at the con 
clusion of predetermined intervals measured from 
the time at which the shaft 2 comes to rest as 
determined by the settings of dials 306, 308 (Figs. 
and 11), as will be hereinafter described. 
Mounted for rotation in bearings in the box 296 

(FigS. 9 and 15) is a forwardly and rearwardly ex 
tending shaft 30, the rearward end of which 
carries a pulley 32 by which it is continually con 
nected to a source of power while the machine is 
in use. The shaft 30 carries an eccentric 34 
(Fig. 15) surrounded by an eccentric strap 36 an 
extension of which is pivotally connected at 33 
to a lever 320. This lever comprises spaced arms 
322, 324 (Fig. 9) which are mounted for swinging 
movement about the same axis, the arm 322 being. 
pivoted upon a bushing 326 carried by the box 296 
and the arm 324 being pivoted upon a shaft 328 
within the bushing 326 and projecting forwardly 
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and rearwardly thereof. Between the arms 322, 
324 is a ratchet wheel. 330 splined to the shaft 
328 with which cooperates a driving pawl 332 
pivoted upon an enlarged portion of a pin 334 
(Fig. 15) which passes through the arms 322, 324 
to maintain them in spaced relation, the pin being 
threaded to receive nuts 336. 

Rotation of the ratchet wheel 330 in a clockwise 
direction as viewed in Fig. 15 is prevented by a 
pawl 338 pivoted on a stud 340 in the control box 
296 and urged into engagement with the ratchet 
330 by a spring 342. The pawl 332 is urged in a 
counterclockwise direction about the pin 336 by 
a tension spring 344 and if permitted to engage 
the teeth of the ratchet Wheel 33 the wheel Will 
be driven step by step in a counterclockwise direc 
tion upon rotation of the shaft 30 by the rocking 
movement imparted to the lever 320. However, 
When the upper diaphragm. Support is in an ele 
wated position the pawl 332 is maintained out of 
contact with the wheel 330 by engagement of a 
face plate 346 with a roll 348 carried by a tail of 
the pawl 332 So that the pawl SWings to and fro 
idly. The face plate 346 is fixed to one arm of a 
lever 356 pivoted at 352 within the box 296. The 
ever 35 carries a cam roll 354 (Fig. 17) main 
tained by a Spring 356 in engagement With the 
periphery of a cam 358. This cam is secured to a 
transversely extending shaft 360 journaled in 
bearings in the box 296. Fixed to the shaft 366 is 
an arm 362 to which is pivotally connected at 364 
a rod 366. Slidably mounted upon the rod is a 
turn block 368 pivotally mounted at 370 in a bi 
furcated end portion 372 of an arm 34, the block 
368 being engaged at one side by a nut 376 and 
at the other side by a compression spring 38 sur 
rounding the rod 368 between the block and the 
lower headed portion of the rod. The arm 34 
is pivoted upon a stud 380 and is integral With an 
arm 382 (Fig. 9). The arm 382 is pivoted at 384 
to one end of a link 386, the other end of which 
is pivoted at 388 to a lug 390 upon the eccentric 
strap 98 (Fig. 3). 
The shaft 328 is normally locked against rota 

tion in either direction by mechanism which will 
now be described. Secured to the rearward end 
of the shaft 328 is a bevel gear 392 (Fig. 9) which 
meshes with a bevel gear 396 rotatable on the 
shaft 360 (Fig. 16). Secured to the gear 394 
is a ratchet plate 396 provided with a set of 
notches 398 Spaced 90° apart to receive in any 
one of four different positions of the ratchet plate 
a pawl 400 normally urged by a spring 402 into 
locking position to prevent clockwise movement 
of the plate 396. The pawl 498 is pivoted on a 
plate 399 fast with the cam 358. A stop block 
404 is received by one of a second set of recesses 
406 in the plate 396 when the beam carrying the 
upper diaphragm is not in its lower position to 
prevent counterclockwise movement of the plate 
396 and with it the bevel gear 394 (Fig. 9). The 
stop block 404 is carried at the lower end of an 
arm 498 (Fig. 17) pivoted at 48 to a bracket 
412 integral with the control box 296. A cam 
roll 44 carried by the arm 408 cooperates with 
the cam 358, the spring 356 acting to maintain 
the roil 44 in engagement with the periphery 
of the cam. With the beam in its upper posi 
tion the cam 358 is located 90 counterclockwise 
from the position illustrated in Fig. 17, the roll 
4 4 being in engagement with the lower portion 
of the cam and the stop block 494 seated in the 
recess 406 thus locking the ratchet plate 396 
against rotation and through the gears 394, 392 
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(Fig. 9) locking the shaft 328 against rotation. 
However, when the beam is moved downwardly 
the parts assume the positions shown in Fig. 17, 
the face plate 346 (Figs. 9 and 15) being moved 
downwardly to permit engagement of the pawl 
332 with the ratchet 330 and the stop block 404 
(Fig. 17) being withdrawn to permit counter 
clockwise movement of the plate 396 and turning 
movement of the shaft 328 in a step-by-step man 
ner in response to movements of the pawl 332 
(Fig. 15) by the constantly driven shaft 30. 
The dials 36, 308 move with the shaft 328 and 

control, in accordance With their settings, the in 
terval between the opening of valve 300 (Fig. 25) 
to exhaust, the air from between the diaphragms 
and the time at Which air under pressure is ad 
initted into the chambers behind the diaphragms 
as well as the interval between the admission of 
air under pressure into the chambers and exhaust 
of the air therefrom, as will appear as the de Scription proceeds. 
The dial 308 carries a cam roll 46 (Fig. 14) 

which rotates With the dial and after a prede 
termined period in the rotation of the shaft 328 
(Fig. 9) acts upon one end of an arm 4 8 to turn 
it in a clockwise direction thus causing opening 
of a valve 423 to admit air under pressure to the 
chambers behind the diaphragms. The arm 4f 8 
is fixed to a shaft 422 mounted in bearings in the 
control box 6t) and also fixed to the shaft 422 
is an arm 424 connected by a link 426 to one arm 
of a bell crank lever 428 pivoted at 430 on the 
box. 68. The other arm of the bell crank lever 
428 carries a roll 432 engageable with an arm 434 
pivoted at 436 on the housing of valve 420. The 
arm 34 overlies a valve stem 438 the arrange 
ment being Such that clock Wise movement of the 
arian 8 by the cam roll 46 causes downward 
movement of the valve stem 438 and admission 
of air under pressure into the spaces behind the 
diaphragms. The bell crank lever 428 is moved 
in a counterclockwise direction in opening the 
Valve 426 and the roll 432 enters a depression 
448 in the arm 434 thus locking the valve stem 
.438 in its down position against the action of a 
Spring causing the valve to remain open after 
the cam roll 46 passes the end of arm 4 8. 

For returning the bell crank 428 to the posi 
tion shown in Fig. 14 after a predetermined time 
to permit closure of valve 420 the dial 306 car 
ries a cam roll 442 which moves into engagement 
With an arm 444 fixed to the shaft 422 to turn 
the shaft in a counterclockwise direction and 
return the parts to the position illustrated. A 
Second can roll 446 is carried by the dial 306 
causing tripping of the clutch 6 a second time 
to cause lifting of the beam 62 as will be here inafter explained. 
The Setting of the dial 308 with respect to the 

Shaft 328 determines the extent of rotation re 
quired of the shaft 328 before the valve 420 is 
Opened and hence determines the length of time 
which elapses from the connection of the space 
between the diaphragms to the suction tank and 
the time that pressure is admitted behind the 
diaphragms. A sleeve Ai (Fig. 9) is mounted 
for rotation in a bearing 450, the sleeve 448 pro 
viding a bearing for a sleeve portion 452 of the 
dial 308. The forward portion of the dial 308 
is in the form of a cylinder 454 and has attached 
to it a plate 456 carrying the cam roll 46. The 
sleeve portion 452 of the dial 366 is urged for 
Wardly by a compression spring 458 surround 
ing the forward end of the shaft 328 and engag 
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ing at One end an internal shoulder formed on 
the sleeve 452. The other end of the spring en 
gages a plate 460 carried by the shaft 328. The 
dial 303 normally occupies, under the action of 
the Spring 458, a forward position determined 
by engagement of the internal shoulder on the 
sleeve 452 with a washer i82 secured to the for 
Ward end of the Shaft 323. The rearward end 
of the sleeve 52 is formed with external teeth 
464 (Fig. 11) which are engageable with internal 
teeth formed in a sleeve 666 secured to the plate 
i80, with the dial 398 in its forward position. 
Accordingly with the dial in this position it is 
connected to the shaft 328 for rotation there 
with. However, if the dial 368 is pushed rear 
wardly against the action of the spring 458 the 
cooperating teeth on the sleeve 452 and the sleeve 
A66 are disengaged and the dial 388 may then 
be turned with respect to the shaft to vary the 
position of the can roll AS relatively to the 
shaft. After the roll has been properly Set the 
dial 308 is permitted to return to its forward 
position in which it is again connected as here 
tofore described to the shaft 328 for rotation 
therewith. A scale A68 carried by the dial 388 
cooperates with an index mark 410 (Fig. 1) on 
a cover plate 4.2 on the housing 2 to assist the 
operator in making the proper setting of the dial 
308. A pin 474 (Fig. 11) carried by the plate 
462) is received in a recess in the sleeve 452 to 
limit the adjustment of the dial 368 with respect 
to the shaft 328. 
The interval between the opening of valve 420 

(Fig. 14) and subsequent closure thereof depends 
upon the angular relation between the can rolls 
416 and 442 and is varied by adjustment of the 
dial 308 carrying the cam roll 442. The dial 
306 rotates within the forward portion of the 
dial 398 (Fig. 9) and has secured to it a rear 
wardly extending shaft 46, the rearward portion 
of which is enlarged and is supported by the 
sleeve 452 of the dial 398. A pin 48 is carried 
by the rearward end of the shaft 46 and extends 
laterally thereof through a slot 480 (Fig. 10) 
in the sleeve 452 into a hole in the sleeve 48. 
The slot 480 in the sleeve 452 permits relative 
forward and rearward sliding movement and lim 
ited rotary movement between the sleeve 452 and 
the shaft 476 or in other words between the dials 
308 and 36. A spring 482 acting between the washer 462 
on the shaft 328 and the rearward end of the 
shaft 476 urges the dial 36 forwardly into a 
position determined by the engagement of the 
forward end of the sleeve 448 with a shoulder 
formed on the forward end of the sleeve 452. 
The rearward end of the sleeve 448 has internal 
teeth 484 engageable with external teeth formed 
on the sleeve 452 so that with the dial 396 in 
its forward position it moves as a unit with 
the dial 308 and the shaft 328. Upon moving 
the dial 306 rearwardly against the action of the 
spring 482 the aforementioned teeth are disen 
gaged permitting turning of the dial 396 rela 
tively to the dial 308 to move the cam roll 442 
into the desired position. A scale 486 cooperates 
with an index mark 488 on the dial 38 to assist 
the operator in making the proper adjustment 
of the dial 308 with respect to the dial 38. 
The valve 62 (Fig. 14) is connected by a pipe 

49G to the chambers 44, 46 (Figs. 5 and 6) aS 
will be explained. The inlet of the valve 42 
is connected by a pipe 492 to a Source of air 
under pressure the arrangement being Such that 
upon depression of the plunger 438 pipes 98, 
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A92 are placed in communication and when the 
plunger 338 is allowed to return to the position 
illustrated in rig. i4 cornmunication between the 
pipes is cut off alld the pipe 39 is opened to 
the atmosphere through a small port (not shown) 
in the housing of valve 429. - 
The housing is on which the lower diaphragm 

is Supported (Figs. 5 and 6) is removably carried 
by the Support it so that it may be readily re 
placed by a housing having a differently shaped 
diaphragan if desired, for operating upon work 
pieces of different shapes. An annular depend 
ing fange $$$ is received by a centrally disposed 
i'eceSS A95 in the Support 4 and is removably 
held in place by a plunger S3 slidable in a hole 
in the Support Sá and normally held in the po 
Sition shown in Fig. 6 in engagement, with a 
groove 538 in the periphery of the cylindrical 
portion $58. A Spring 532 acts between the 
plunger 498 and a cap 50, threaded into the 
Outer portion of the hole in which the plunger 
Slides. A rod 535 connected to the plunger 493 
extends outwardly through the cap 594 and has 
pivoted to it a handle 53 having a cam por 
tion 5 is so arranged that when the handle is 
pivoted in a counterclockwise direction as viewed 
in Fig. 8 the plunger is moved outwardly against 
the action of the Spring 582 permitting removal 
of the housing 6. A dowel pin 5 f2 carried by 
the Support 4 fits into a recess in the bottom 
Wall of the housing 6 to locate the holising 
properly with respect to the support. 
A nozzle 54 is threaded into the botton wall 

of the housing and extends downwardly there 
from. Secured centrally within the recess in 
the Support 4 is an annular washer 5 6 to the 
upper Surface of which is secured a collar 58. 
This collar is recessed and cooperates with the 
washer 5f 6 to accommodate a packing ring 520 
in which the lower portion of the nozzle 54 
Seats when the housing 6 is located on the sup 
port 4 to provide an air tight connection be 
tween the chamber 44 and a passageway 522 
in the Support 4. Secured to the underside of 
the Support 4 is a housing 524 for a valve as 
Sembly which includes a check valve 526 nor 
mally held by a Spring 528 in position to inter 
rupt the flow of air from the pipe 493 through 
a vertically extending passage 535) into the pas 
Sage 522 in the support 3. The passage 522 
normally communicates with the atmosphere 
through a chamber 532 in the upper portion of 
the housing and a port 534 in the wall of the 
housing. A cylinder 535 is formed in the lower 
portion of the housing 524 and slidable therein 
is a piston 538 to which is secured an upwardly 
extending rod 548 carrying at its upper end a 
valve member 542. This valve member carries 
an annular Sealing ring 544 which with the valve 
member in its uppermost position closes the 
paSSageway 522 to the chamber 532. 
If there is no pressure in the pipe 890 the 

check valve 526 is closed, the piston 538 and 
valve member 562 are in their lower positions 
and the chamber 44 communicates through the 
port 53 with the atmosphere. If now the valve 
426 (Sig. 14) is opened the air pressure acts on 
the piston 538 to move it upwardly into the po 
Sition shown in Fig. 5. As the pressure builds 
up the check valve 526 is opened permitting 
flow of air directly into the chamber 44. The 
area of the valve 542 which is exposed to the 
air pressure is less than that of the piston 538 
So that the piston and the valve member remain 
in the positions shown in Fig. 5 until the valve 
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420 is closed, whereupon the pressure in the 
pipe 499 drops as heretofore explained. The 
pressure on the top of the valve member 542 is 
now Sufficient to force the valve and piston 538 
downwardly whereupon the air in the chamber 
44 exhausts through the port 534 to the atmos phere. 
With the upper support 38 in its operative po 

sition with respect to the housing 16, as shown 
in Figs. 5, 6 and 7, the chambers 44, 46 are in 
direct communication so that the pressure in 
the chamber 46 builds up substantially as fast 
as the preSSure in the chamber 44. For this 
purpose the Wall of the housing 6 has a lat 
erally extending boss 546 having a passage 548 
therein Opening into the chamber 44. Threaded 
into the top wall of the boss 546 is a nozzle 558 
having a passageway therethrough of large 
Cross Section. The support 38 is provided with 
a laterally extending boss 552 having a passage 
554 therein in direct communication with the 
chamber 46 and having an opening 556 in its 
lower Wall. An annular collar 558 is secured to 
to the underside of the boss 552 and accom 
modates a packing gland 560 which cooperates 
With the nozzle 550 when the support 38 is in 
its down position to provide an air tight pas 
Sageway between the upper and lower chambers. 
Should compressed air be admitted into the 
chamber 44 without the support 38 being firmly 
seated upon the ring 26, due for example to mal 
functioning of the machine or due to the operator 
inadvertently tripping the clutch without there 
being a Support 38 present in the machine, the 
compressed air will blow out into the atmosphere 
through the nozzle 556 and no harm will result 
for example by distending and bursting of the 
diaphragm 8. 
The last portion of the cycle of operation is 

initiated by the roll 446 (Fig. 14) tripping the 
clutch to cause return movement of the beam 
into its upper position. After the dial 306 has 
turned a predetermined amount the roll 446 en 
gages the lower end of a lever 562 pivoted at 564 
On the box f 60. The upper end of the lever 562 
is connected by a link 566 to the arm 96 (Fig. 
12). The roll 446 thus SWings the lever 562 in 
a clockwise direction against the action of the 
Spring 92 causing the pawl 200 to move the slide 
block 20 forwardly to a position. Somewhat for 
ward of that into which it is moved by the 
handles 32, 34, the extent of movement of the 
Slide block 20 being Sufficient to rock the lever 
22 (Fig. 20) counterclockwise enough to trip 
the clutch 6 a Second time, initiating rotation 
of the Shafts 2, 02. A final part of the clock 
wise movement of the lever 562 (Fig. 14) causes 
movement of the tail 206 of the pawl 200 into 
engagement with a stop Screw 568 So that the 
pawl rocks counterclockwise about the pin 98 
freeing the block 20 for rearward movement 
under the action of the Spring 22. 
At the beginning of the rotation of the shaft 
O2 the cam 250 engages the roll 248 (Fig. 21) 

holding the arm 22 from causing disengagement 
of the clutch 6. The Shaft 02 thus continues 
to rotate until the beam reaches its upper posi 
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tion at Which time the roll 248 enters the de 
pression 266 in the cam. 250 permitting clockwise 
movement of the lever 22 to cause disengage 
ment of the clutch 6 whereupon the shaft 92 
is brought to rest. 

During the second half revolution of the shaft 
O2 the lug 390 (Fig. 9) on the eccentric strap 98 

is raised and through connections 386, 382, 374, 
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368 (Fig. 17), 362 the cam 358 is turned counter 
clockwise as viewed in Fig. 17 approximately 90°. 
During this turning of the cam 358 the roll 354 
is engaged by the high portion of the cam and 
moved downwardly bringing the plate 346 (Fig. 
15) up against the roll 348 to disengage the pawl 
332 from the ratchet wheel 330. During this 
time the roll 44 (Fig. 17) rides off the high por 
tion of the cam 358 permitting the block 404 to 
SWing into engagement with the plate 396. At 
this time, however, the plate will be displaced 
from the position shown in Fig. 17 so that the 
block does not move into one of the recesses 406. 
During this counterclockwise movement of the 
cam 358 the pawl carrying plate 399 moves with 
it carrying the pawl 400. At the beginning of 
this movement of the pawl it rides over one of 
the arcuate faces 50 of the plate 396 until it 
moves into one of the notches 398 causing the 
plate 396 to turn with the cam, the total amount 
of movement of the plate during a cycle of op 
eration of the machine being 90° or the total of 
the motion through the step-by-step rotation of 
the shaft 328 and the movement given to it by 
the pawl 400. The plate 396 is thus set in a posi 
tion in which one of the notches 398 is at the top 
as shown in Fig. 17, and since there are four 
equally Spaced notches the plate has four dif 
ferent positions spaced 90° apart in which it 
comes to rest. The ratio between the gears 394, 
392 is 4:1 so that whenever the plate 296 is in 
any One of the four positions the bevel gear 392 
and the shaft 328 occupy the same position. The 
shaft 328 and the dials 306, 308 are thus given 
a partial rotation by the pawl 332 when the shaft 
02 is stationary after completing its first half 

revolution and during the Second half revolution 
of the shaft 02 when the beam is returned to 
its upper position the shaft 328 moves through 
the remainder of a full revolution and is returned 
to its initial position as shown in Fig. 9. During 
the first part of the Second half revolution of the 
shaft 02 the dog 274 carried by the eccentric 
strap 98 permits clockwise movement of the lever 
278 (Fig. 25) and closure of the valve 3. 

Provision is made for applying a water spray 
to the lower Work Supporting diaphragm or to 
the work supported thereon or both if desired, 
the Spray being actuated by depression of a 

50 treadle 510 (Figs, 1 and 2), prior to operation 
Of the handles 32, 34 to initiate operation of 
the machine. Carried by the frame 2 are 
brackets 572, 574 each of which has at its upper 
end a bearing boss 576 (Fig. 4) having a hori 
ZOntal transversely extending bore 578. Rota 
tably mounted within the bore 578 is a hollow 
Stud 580 to which is fixed an upstanding arm 
582, the arm being thus pivoted upon the bracket 
576. The arms 582 carried by the brackets 572, 
514 Support a U-shaped frame 584 which in turn 
Supports a U-shaped spray pipe 586 having ports 
(not shown) by which water is directed down 
Wardly onto the work-supporting diaphragm. 
The Spray pipe 586 is connected by way of a port 
588 to the interior of the rotatably mounted stud 
580 which also has a port 590 which, when the 
frame 584 with the spray pipe 586 is in the posi 
tion shown in Fig. 2, connects with a water sup 
ply pipe 592. The frame 534 normally occupies 
a horizontal position determined by the engage 
ment of a stop screw 594 (Fig. 3) carried by an 
extension of the arm 582 with a lug 596 on the 
bracket 572. To insure against unintentional 
discharge of water from the spray pipe 586 even 
though the operator inadvertently steps on the 
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treadle 570 the support 584 with the spray pipe 
586 may be swung upwardly into an in Operative 
position cutting off communication between the 
supply pipe 592 and the interior of the hollow 
stud 580, the port 590 moving downwardly cut 
of register with the pipe 592. 
The valve mechanism controiled by the treadile 

570 for supplying water to the spray pipe is 
illustrated in Figs. 23 and 24. Fixed to the shaft 
G2 is a crank disk 98 carrying a crank pin 66. 
The upper end of a rod 52 is pivoted to the crank 
pin 660, the lower end of the rod having slidably 
mounted thereon a tiruninion block 693 urged 
downwardly into a position determined by nut 
606 by a compression spring 68 acting between 
the block 60 and a collar 6A Secured to the rod 
602. The block 693 is pivoted at 2 setween 
bifurcations of an arm 6 3 pivoted at 6 is on a 
bracket 68 extending upwardly from a cylinder 
620 carried by the frame 2. Ahearn 6:5 is con 
nected by a link 622 to the upper end of a piston 
rod 628 the iower end of which carries a piston 
626 in the cylindel 623. ihe interior of the 
cylinder communicates by way of a port 623 with 
a horizontal passage 63 extending forwardly and 
rearwardly of the machine and coin municating 
at its rearward end by Way of a giaeck valve 532 
with a pipe 634 connected to a Water tank (not 
shown). The forward end of the passage 33 
opens into a recess 636 in which is received the 
rearward fanged portion 633 of a vaive 683 Slid 
able in a cap 662 threaded into the forward Wail 
of the cylinder 628. A compression Spring 64 
urges the valve forwardly with the fianged por 
tion 638 held against a sealing ring 646 clain ped 
between the adjacent portions of the cap is and 
the cylinder 628. With the slide valve menger 
640 in the position shown in Fig. 23 passage of 
water forwardly from the passageway 633 is pre 
vented but if the valve member is moved in 
wardly against the action of the Spiring $83 the 
water passes through an annular channel 6% 
formed in the valve member through portS 650 in 
the cap 642 and into an annular groove 652 (Fig. 
24) in the cap through a passage 654, and into 
the pipe 592, the amount of water Sprayed dul'- 
ing each cycle of operation being constant and 
determined by the bore of the cylinder 628 and 
the stroke of the piston 626. 
The treadle 50 (Figs. 1 and 2) is pivoted at 

656 to a bracket extending forwardly from the 
frame of the machine and is connected by a rod 
658 with a lever 66 (Fig. 23) pivoted at 66' on 
the bracket 68. he lever is normally held in 
the position shown in Fig. 23 by a Spring 66i, the 
upper end of the lever carrying a stop Screw 663 
which engages a lug on the cylinder 62 to limit 
the movement of the lever 660 by the Spring 66 . 
A lug 662 carried by the level 669 engages the 
forward portion of the slide valve member 6i 
so that, upon depression of the treadle and rear 
ward movement of the rod 658 the side valve 
member 64) is moved rearwardly to Open Corn 
munication between the interior of the cylinder 
620 and the pipe 592. 
During the first half revolution of the shaft 2 

during which the beam 52 (Figs. 2 and 3) is nov 
ing downwardly the pin 80 moves upwardly into 
the position shown in Fig. 23 noving the piston 
626 upwardly within the cylinder 628 and sucking 
water into the cylinder from the pipe 834 and 
past the valve 632. During the second half revo 
lution of the shaft 62 during which the bean 
62 is returned to its uppermost position the Crank 
pin 600 returns to its lowermost position moving 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

15 

16 
the rod 602 downwardly. At this time water is 
trapped within the cylinder below tine piston 626 
so that the piston cannot descend and conse 
quentiy the Spring 68 is connpressed and remains 
So until the waive meinber 640 is noved real 
wardly, the piston 626 then being forced down 
Wardly by the Spring 638 driving Water through 
the pipe 532 to the spray pipe 586 assuming the 
latter pipe is in its horizontal position, as shown 
in Figs. 2 and 3, whence the Water is sprayed onto 
the work-supporting diaphragin and onto a work 
piece, if any, Supported tiereon. If the operator 
failed to treadle the machine but pulls the han 
diles 32, 34 (Fig. ii) forwardly to cause engage 
ment of the clutch on the shaft i2 tine parts will 
mei'ely return to the position shown in Fig. 23 
during the next 180° of rotation of the shaft 
92 no water being sprayed onto the lower work 

Supporting diaphragm. Thus it will be seen that 
in order to operate the spray the treadle 5 naust 
be depressed while the bean is in its upper posi 
tion the Spray pige being maintained in its hori 
Zontal position. 

if water is delivered by the spray pipe 586 to 
the lower Work Supporting diaphragm this water 
is drawn into the tank 34 (Fig. 25) upon open 
ing the valve 339 to exhaust the air from the space 
between the diaphragrins as heretofore explained. 
The quantity of water within the tank 334 is in 
dicated by a pointer 664 (Fig. 26) mounted at 
the front of the tank 352, the pointer 664 being 
operated by a fioat 666 within the tank. Pump 
ing mechanism 668 illustrated in Figs. 27 and 28 
is provided to draw the Water from the tank 304, 
the pumping mechanisian being Constantly in op 
eration during operation of the machine. 
The pumping mechanism 688 is driven by a 

shaft 69 carrying an eccentric 6-2 Surrounded 
by a strap 64 pivoted at 66 to a rod 68 carry 
ing Spaced pistons 68, 682. These pistons are 
reciprocated in a cylinder 85 mounted within 
a casing 86 carried by a bracket 683 of the ma 
chine fraime. A port 69 provides connection be 
tween the bottoil of the tank 384 and a chamber 
692 in the housing 685 so that whenever there is 
a quantity of water in the tank 334 the chamber 
692 is full of water which passes thereinto by 
gravity. Ports 696 provide coninunication be 
tween the chamber 692 and the space between the 
pistons 686, 682 when they are in the right hand 
position, shown in Fig. 27. This space thus fills 
With Water and when the pistons are moved to the 
left as shown in Fig. 28 the water then passes 
into a passageway 695 to a Waste pipe 698. It 
will thus be seen that as the pump is operated the 
water from the tank 33i is withdrawn therefrom 
and is discharged through the pipe 638. 

it lay be desirable to drain the tank 334 com 
pietely during a time that the machine is not 
iii operation and tile puihp 66S therefore not 
3gerating. For this purpose there is mounted 
oil the left halini Side of the achine near the 
froint thereof, as shown in Fig. 1, a hand ever 700 
connected by 8, rod 33 (iigs. 27 and 29) to a 
beli crani lever 83 pivoted at $6 between spaced 
ear's 28 Oin a plate Secured to an end of the 
housing 333. The beil crank iever 4 includes 
a depending al'm 2 having a bifurcated end 

4 Stiraddling a stein f : 3 of a waive 78 urged 
by a Spring 28 toward the left to ciose a port 
22 getween the chamber $32 and a chamber 24 

into which the diain pipe 38 opens. The bifur 
cations iá of the beil crank lever 788 engage 
a Washer 26 adjustably Secured to the outer 
end of the valve sten if 6 by nuts 728. It Will 
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be understood that upon counterclockwise move 
ment of the bell crank lever 704 the valve 78 
is moved to the right against the action of the 
spring 720 to provide direct communication be 
tween the chamber 692 conected to the tank and the drain pipe 698, whereupon the tank may be 
drained by gravity. A vent 739 provides com 
munication between the chamber 724 and the 
atmosphere. 
In the interest of clarity the driving belts by 

which power is transmitted to various parts of 
the machine have been shown only in Fig. 30. 
The machine is operated by an electric motor 732 
(Fig. 2) having a drive shaft 34 carrying pulleys 
736, 738 (Fig. 30). The pulley 738 is connected 
by a belt 740 to a pulley 742 secured to a counter 
shaft 744. A belt 746 transmits power from the 
shaft 44 to one of the pulleys 3 (Fig. 20). 
The pulleys 30 at opposite sides of the machine 
are connected by a belt 48, thus these pulleys 
are constantly operating so that by engagement 
of the associated clutch 4 the shafts 2 are 
driven. 
The shaft 44 also carries a small pulley 75 

connected by a belt 752 to a pulley 754 secured 
to a countershaft 756. Fixed on the shaft T 56 
is a pulley 758 connected by a belt 760 to the 
pulley 3:2 of the station at the right of the ma 
chine, the pulley 32 being carried by the shaft 
30 (Fig. 9). The pulley 32 in the right side 
of the machine is connected by a belt 762 to the 
pulley 32 in the left side of the machine where 
upon the shafts 3C are continually rotated dur 
ing the operation of the machine as heretofore 
explained. The pulley T36 on the shaft 734 is 
connected by a belt 764 to the pulley 307 (Fig. 
2) Of the suction pump 305 So that this pump 
is continually operated. The speed of rotation 
of the drive motor 732 and the ratio of the 

40 pulleys is such that the pulleys 30 rotate pref 
erably at 600 R. P. M. whereas the pulleys 32 
rotate at 120 R. P. M. and the index marks 468, 
486 (Fig. 14) which are angularly spaced apart 
a distance corresponding to two of the teeth of 
the ratchet wheel 330 (Fig. 15) may be read as 
representing seconds of time thus facilitating 
proper setting of the dials 306, 308 (Figs. 12 and 
14) to adjust the machine for the desired cycle 
of operation. 
by which water is withdrawn from the low pres 
sure tank is driven by a belt 766 (Fig. 30) con 
necting the pulley 32 in the left station of the 
machine with a pulley 768 on the shaft 670 to 
which the pump is connected. 
In the operation of the machine the motor 732 

is started causing rotation of the pulleys 3f2 at 
opposite sides of the machine, the pulleys 30 
and the pulleys 307 and 68. Rotation of the 
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50 

55 

pulleys 32 causes the pawl 332 (Fig. 15) to 
swing to and fro but out of contact with the 
ratchet wheel 33 as heretofore explained. The 
pulleys 30 rotate idly upon the shafts 2. Ro 
tation of the pulley 307 causes the pump 305 
(Fig. 2) to reduce the pressure in the tank 304 
(Fig. 25) and the pump mechanism 668 is also 
operated from the shaft 670. 
The dials 306, 308 (Figs. 12 and 14) at each 

side of the machine are set in accordance with 
the requirements of the run of work to be op 
erated upon. In this manner the length of the 
period in the operation of the machine between 
the time that the space between the upper and 
lower diaphragmS is connected to the low pres 
sure tank 304 and the time at which air under 
pressure is admitted by opening the valve 420 to 
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the upper and lower dia 

phragms may be read in seconds on the scale 
468 of the dial 308, against the mark. 470 (Fig. 
1). To adjust the length of this period the dial 
308 is pushed in and turned to the desired loca 
tion and then released whereupon it moves for 
ward again. During this time the dial 306 is . 
moved with the dial 308 but this turning of the 
dial 306 has no effect upon the period controlled 
by the dial 398. 
The length of the period during which the 

wave 426 remains open is indicated in Seconds by 
the scale 486 of the dial 306 against the mark 
483. To adjust the length of this period the dial 
306 is pushed in and turned to the proper set 
ting and then released. The beam 62 carrying 

: the support 38 for the upper diaphragm is at this 
time in its upper position, this being true of the 
beams and supports at each station of the ma 
chine. A work piece to which a transfer has been 
applied by hand is now placed on the lower dia 
phragm 8 and may be sprayed with water if 
desired by depressing the treadle 570 at the ap 

- propriate side of the machine. The handles 32, 
34 are then pulled out to trip the clutch 6 
(Fig. 20) whereupon the shaft 02 is turned 
through 180° the support 38 (Fig. 2) being low 
ered until the support seats firmly against the 
ring 26 carried by the housing 6, as shown in 
Figs. 5 and 6. As the shaft 02 completes its half 
revolution the dog 24 engages the cam plate 276 
opening the valve 300 (Fig. 25) to connect the 
space between the diaphragms with the tank 
304. The pawl 332 now engages the ratchet wheel 
330 (Fig. 15) as heretofore described and causes 
step-by-steo rotation of the ratchet wheel and 
the shaft 328. The dials 306, 308 move with the 
shaft 328 (Fig. 9) and after a predetermined time 
depending upon the setting of the dial 308, the 
roll 4 f6 (Fig. 14) engages the right end of the 
lever 48 rocking it in a clockwise direction and 
opening the valve 420 to admit air under pressure 
into the chambers 44, 46 (Fig. 5) forcing the dia 
phragms 8, 36 firmly into contact with opposite 
sides of the workpiece and the transfer or trans 
fers thereon. After a further predetermined time 
the roll 442 carried by the dial 306 engages the 
arm 444 fixed to the shaft 422 rocking it in a 
counterclockwise direction and closing the valve 
420, permitting exhaust of the air from the cham 
bers 44, 46 (Fig. 5) as heretofore explained. 
Shortly thereafter the cam roll 446 operates the 
lever 562 to cause engagement of the clutch G 
(Fig. 20), a second time thus returning the parts 
to their original positions. 
Immediately after operating the handles f32, 

34 at One station of the machine to initiate 
operation thereof the operator may place a work 
piece on the diaphragm at the other station of 
the machine since no further attention is re 
quired by the operator at the first station, the 
cycle of operations continuing automatically un 
til the operation is complete and the beam 62 re 
turns to its upper position whereupon the work 
piece which has been operated upon may be re 
moved and another one substituted therefor. 

Having thus described my invention what I 
claim as new and desire to secure by Letters Pat 
ent of the United States is: 

1. Apparatus for impressing paint from a 
transfer upon a pottery blank comprising a pair 
of flexible diaphragms arranged for engagement 
with opposite sides of a work piece placed there 
between, supports for said diaphragms, said sup 
ports providing with said diaphragms closed 



2,668,384 
19 

chambers into which pressure fluid may be ad 
mitted to force said diaphragms toward each 
other to apply pressure to the opposite sides of 
the Work piece placed therebetween, means 
mounting one of said Supports for movement into 
and out of proximity to the other support to 
carry its diaphragm into and out of cooperative 
relation to the diaphragm on the other support, 
means for admitting pressure fluid into One of 
said chambers, and means providing direct Com 
munication between the upper and lower cham 
bers when the diaphragms are in proximity to 
each other and providing communication be 
tween said one of Said chambers and the atmos 
phere when the diaphragm supports are Sep 
arated from each other. 

2. Apparatus for impressing paint from a trans 
fer upon a pottery blank comprising a pair of 
flexible diaphragms arranged for engagement 
with opposite sides of a work piece placed there 
between, Supports for said diaphragms, said Sup 
ports providing with said diaphragms closed 
chambers into which pressure fluid may be ad 
mitted to force said diaphragms toward each 
other to apply pressure to the opposite sides of 
the work piece placed therebetween, means 
mounting one of Said supports for movement into 
and Out of proximity to the other Support to 
Carry its diaphragm into and out of cooperative 
relation to the diaphragm on the other support, 
means for admitting pressure fluid into one of 
said chambers, a nozzle communicating with one 
of said chambers and extending beyond the aSSO 
ciated diaphragm, an adjacent wall of the other 
chamber having an opening therein, and means 
providing an air-tight connection between said 
opening and said nozzle when the supports are 
in juxtaposition. 

3. Apparatus for impressing paint from a trans 
fer upon a pottery blank comprising a pair of 
flexible diaphragms arranged for engagement 
with opposite sides of a work piece placed there 
between, supports for said diaphragms, said Sup 
ports providing with said diaphragms closed 
chambers into which pressure fluid may be ad 
mitted to force the diaphragms toward each 
other to apply pressure to the opposite sides of 
the work piece placed therebetween, means for 
moving One of Said Supports into and out of prox 
imity to the other support to carry its diaphragm 
into and out of cooperative relation to the dia 
phragm on the other Support, a Spray pipe ar 
ranged to direct water onto the lower diaphragm 
or onto a work piece supported thereby, means 
operative in response to the Operation of the ma 
chine for storing a predetermined quantity of 
water under pressure for subsequent delivery to 
said spray pipe, and means for admitting said 
predetermined quantity of water to said spray 
pipe. 

4. Apparatus for impressing paint from a 
transfer upon a pottery blank comprising a pair 
of flexible diaphragms arranged for engagement 
with opposite sides of a work piece placed there 
between, supports for said diaphragms, said sup 
ports providing with said diaphragms closed 
chambers into which pressure fluid may be ad 
mitted to force the diaphragms toward each 
other to apply pressure to the opposite sides of 
the work piece placed therebetween, means for 
moving one of said supports into and out of 
proximity to the other support to carry its dia 
phragm into and out of cooperative relation to 
the diaphragm on the other Support, means 
operable automatically at the conclusion of the 
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movement of the movable support toward the 
other support for exhausting the air from the 
Space between said diaphragms, and means oper 
able automatically at a predetermined time 
thereafter for admitting pressure fluid into said 
chambers to force the diaphragms into engage 
ment With Opposite sides of the work. 

5. Apparatus for impressing paint from a 
transfer upon a pottery blank comprising a pair 
of flexible diaphragms arranged for engagement 
With opposite sides of a work piece placed there 
between, Supports for said diaphragms, said sup 
portS providing with said diaphragms closed 
chambers into which pressure fiuid may be ad 
mitted to force the diaphragms toward each 
other to apply pressure to the opposite sides of 
the work piece placed therebetween, means for 
moving one of Said Supports into and out of prox 
inity to the other support to carry its diaphragm 
into and out of cooperative relation to the dia 
phragm. On the other support, means operable 
automatically at the conclusion of the movement 
of the movable Support toward the other Sup 
port for exhausting the air from the space be 
tween Said diaphragms, means operable auto 
matically at a predetermined time thereafter for 
admitting pressure fluid into Said chambers to 
force the diaphragms into engagement with op 
posite sides of the work, and means operable 
automatically at a predetermined time there 
after for exhausting the fluid from said chain 
bers. 

6. Apparatus for impressing paint from a 
transfer upon a pottery blank comprising a pair 
of flexible diaphragms arranged for engagement 
With opposite sides of a work piece placed there 
between, supports for said diaphragms, Said Sup 
ports providing with said diaphragms closed 
chambers into which pressure fluid may be ad 
mitted to force the diaphragms towards each 
other to apply pressure to the opposite sides of 
the work piece placed therebetween, means for 
moving one of said supports into and out of proX 
imity to the other Support to carry its diaphragm. 
into and out of cooperative relation to the dia 
phragm on the other support, means operable 
automatically at the conclusion of the movement 
of the movable support toward the other Support 
for exhausting the air from the Space between 
said diaphragms, means operable automatically 
at a predetermined time thereafter for admitting 
fiuid into said chambers to force the diaphragms 
into engagement with opposite sides of the Work, 
means operable automatically at a predetermined 
time thereafter for exhausting the fluid from 
said chambers, and means for controlling the 
length of time that the pressure fluid remains 
in said chambers. 

7. Apparatus for impressing paint from a 
transfer upon a pottery blank comprising a pair 
of flexible diaphragms arranged for engagement 
with opposite sides of a work piece placed there 
between, supports for said diaphragms, Said Sup 
ports providing with said diaphragms closed 
chambers into which pressure fluid may be ad 
mitted to force the diaphragms toward each 
other to apply pressure to the opposite sides of 
the work piece placed therebetween, means 
mounting one of said supports for movements 
into and out of proximity to the other Support 
to carry its diaphragm into and out of cooperative 
relation to the diaphragm on the other support, 
a valve for connecting the space between the dia 
phragms to a source of suction, a valve for ad 
mitting pressure fluid to said chambers, means 
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Operable automatically in response to movement 
of the movable support into proximity to the 
other support for opening the first-named valve, 
and means operable automatically after a pre 
determined time following the opening of the 
first-named valve for opening the Second-named 
valve. 

8. Apparatus for impressing paint from a 
transfer upon a pottery blank comprising a pair 
of flexible diaphragms arranged for engagement 
with opposite sides of a work piece placed there 
between, supports for said diaphragms, said sup 
ports providing with said diaphragms closed 
chambers into which pressure fluid may be ad 
mitted to force the diaphragms toward each 
other to apply pressure to the opposite sides of 
the work piece placed therebetween, means 
mounting one of said supports for novement 
into and out of proximity to the other Support 
to carry its diaphragm into and out of cooperative 
relation to the diaphragm on the other support, 
a valve for connecting the space between the 
diaphragms to a source of suction, a valve for 
admitting pressure fluid to said chambers, means 
operable automatically in response to movement 
of the movable support into proximity to the 
other support for opening the first-named valve, 
means operable automatically after a predeter 
mined time following the opening of the first 
named valve for opening the second-named valve, 
and means for automatically closing the Second 
named valve and moving the movable Support 
away from the other support after a further pre 
determined time. 

9. Apparatus for impressing paint fron a 
transfer upon a pottery blank comprising a pair 
of flexible diaphragms arranged for engagement 
with opposite sides of a work piece placed there 
between, supports for said diaphragms, Said Sup 
ports providing with said diaphragms closed 
chambers into which pressure fluid may be ad 
mitted to force the diaphragms toward each other 
to apply pressure to the opposite sides of the Work 
piece placed therebetween, means mounting one 
of said supports for movements into and Out of 
proximity to the other Support to carry its dia 
phragm into and out of cooperative relation to 
the diaphragm on the other supports, a valve for 
connecting the space between the diaphragms to 
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a Source of Suction, a valve for admitting pres 
sure fluid to said chambers, means for Operating 
said valves in timed relation, and means operable 
automatically after a predetermined time follow 
ing admission of pressure fiuid to said chambers 
for moving the movable Support away from the 
other support. 

10. Apparatus for impressing paint from a 
transfer upon a pottery blank comprising a pair 
of flexible diaphragms arranged for engagement 
With Opposite sides of a work piece placed there 
between, Supports for said diaphragms, said sup 
portS providing With said diaphragms closed 
chambers into which pressure fluid may be ad 
mitted to force the diaphragms toward each other 
to apply pressure to the opposite sides of the 
Work piece placed therebetween, means for mov 
ing one of Said Supports into and out of proximity 
to the other Support to carry its diaphragm into 
and out of cooperative relation to the diaphragm 
On the other support, a valve for connecting the 
Space between the diaphragms to a source of suc 
tion, a valve for admitting air under pressure to 
Said chambers, means for operating said valves 
in timed relation after the movable support has 
been moved into proximity to the other support, 
and means operable automatically a predeter 
mined time after air under pressure has been ad 
mitted to said chambers for moving the movable 
Support away from the other support, said sup 
ports including openings which provide com 
munication between the chambers when the sup 
ports are in proximity to each other and provide 
communication between the chambers and the 
atmosphere when the supports are separated. 
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