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To all whom it may concern: 
Be it known that I, EDWIN. S. CARMAN, a 

citizen of the United States, and a resident 
of Cleveland, county of Cuyahoga, and State 
of Ohio, have invented a new and useful 
Improvement in Mold-Making Machines, of 
which the following is a specification, the 
principle of the invention being herein ex 
plained and the best mode in which I have 
contemplated applying that principle, So as 
to distinguish it from other inventions. 
The present invention belongs to that class 

of mold making machines in which the frame 
that carries the pattern plate is oscillatory 
about a substantially central axis, whence the 
name “roll-over” given such machines in 
the trade. The object of the invention is the 
provision, in combination with a machine of 
this kind, of combined jarring and pattern 
drawing means, so that the operations of 
packing and jolting the sand in the box, in 
verting such box, lowering the same, and 
then drawing the pattern, may be easily per 
formed and with a minimum of time and 
labor. Another object is to provide a ma 
chine of the class referred to, which will be 
readily adjustable to receive pattern-plates 
of various sizes within a considerable range. 
The invention, furthermore, comprises in 
provements in various details, including the 
combined jolting and drawing mechanism, 
in the control valve for actuating such 
mechanism, in the holders for the pattern 
plate, and in the leveling table which re 
ceives the completed mold. To the accom 
plishment of the foregoing and related ends, 
said invention, then, consists of the means 
hereinafter fully described and particularly 
pointed out in the claims. 
The annexed drawings and the following 

description set forth in detail certain mecha 
nism embodying the invention, such disclosed 
means constituting, however, but one of the 
various mechanical forms in which the prin 
ciple of the invention may be used. 

In Said annexed drawings:- 
Figure 1 is a plan view of a machine em 

bodying the present improvements; Fig. 2 
is a front elevational view of the same; Fig. 3 
is an end elevation thereof; Fig. 4 is a cen 
tral transverse cross-section taken on the 
plane indicated by the lines 4-4 in Figs. 1 
and 2, respectively; Fig. 5 is a central longi 
tudinal cross-section of the machine, as indi 
cated by the lines 5-5 in Figs. 1 and 3, re 
spectively; Fig. 6 illustrates in elevation the 

contacting faces of two complementary ele 
ments of a trunnion bearing forming a fea 
ture of the invention; Figs. 7 and 8 are sec 
tional views of cylinder-and-piston mecha 
nisin forming another feature, the plane of 
the section being the same as in Fig. 4, but 
the parts being shown in two different oper 
ative positions, respectively; Figs. 9 and 10 
are Sectional views of said cylinder-and 
piston, the plane of the section being the 
Sane as in Fig. 5, and the positions of the 
parts corresponding with those shown in 
Figs. 7 and 8, respectively; Figs. 11 and 12 
are sectional views of details of the leveling 
table, as indicated by lines 11-11 and 12-12. Figs. 4 and 5, respectively; Fig. 13 is a 
plan view, on a larger Scale than in Fig. 1, 
of a control valve for the cylinder-and 
piston mechanism; Fig.14 is a section on 
the line 14-14 in Fig. 13, but with the han 
dle disposed in the position marked “Jolt'; 
Fig. 14" is a central vertical section through 
the valve and handle when the latter is in 
the neutral position; Figs. 15, 16 and 17 are 
transverse sections of said valve all taken 
on the same plane, viz., that indicated by the 
line a-C, Fig. 14, but showing the parts in 
different operative positions respectively; 
Figs. 18, 19 and 20 are similar transverse 
sections of said valve, with parts correspond 
ingly disposed, taken on the plane indicated 
by the line b-lb., Fig. 14; and Fig. 21 is a 
vertical Section of a detail taken at right 
angles to the plane of the section of Fig.14. 
The frame of the machine, which supports 

the various operative parts, is of general 
rectangular form, comprising end members 
or standards 1 connected at their lower ends 
by a base 2 formed laterally with plates 3, 
one on each side, extending some distance 
above the floor line. Said standards are 
joined at their upper ends by two bars 4, 
likewise disposed one on each side. Located 
midway between the end members of the 
frame is a stationary piston 5 on which is 
reciprocably fitted an inverted cylinder 6, the 
upper end of which has integrally formed 
therewith, or rigidly attached thereto, as 
most convenient, a longitudinally extending 
cross head 7. The latter is of inverted 
W-shape in cross-section and forms a sliding 
support for two brackets 8, which are de 
signed to carry the pattern plate at their 
upper ends. The movement of the cross head 
thus carried by the reciprocable cylinder is 
steadied by means of guide pins 9, one on 
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each end, which are secured at their upper 
and lower ends in the corresponding end 
members 1 of the frame and project up 
wardly through snug fitting apertures in the 
ends of said cross head. 
The two brackets 8 are designed to be sym 

metrically disposed at all times with respect 
to the central transverse plane of the ma 
chine, and are connected to be simultane 
ously operated in and out with respect to 
such plane by means of an oppositely thread 
ed screw 10 which is rotatably held in the 
cross-head, extending substantially the full 
length of the same and having its one end 

L5 projecting and formed to detachably receive 
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5 

an operating crank 11, as shown in Fig. 5. 
By reason of the shape of the upper face 

of the cross-head, there is little opportunity 
afforded for sand or dirt to collect thereon 

20 and thus interfere with the free adjustment 
of these brackets. Two slanting cover 
plates 12, moreover, are fitted, one on each 
side of the piston-and-cylinder mechanism, 
So as to substantially inclose the space be 
tween such cross-head in its lower position 
and the side walls 3 of the base. The sand 
that may drop from above is accordingly not 
only prevented from accumulating on the 
cross-head support, but is diverted to either 
side, entirely free of the machine frame. 
As has been indicated, the upper ends of 

the two brackets 8 are designed to hold or 
carry the pattern-plate, as also the mold 
box, when the latter is attached to such plate, 

5 as will be the case in the actual operation of 
the machine while such mold box is being 
filled and inverted. The pattern-plate carry 
ing means comprise two end bars or strips 
13 removably attached to the inner faces of 
two disk-like members 14 secured by means 
of pins 15 to central bores in complementary 
disk-like members 16. that form the upper 
ends of said brackets 8. (See Fig. 5). The 
pattern plate, shown in dotted outline only 
in the drawings, is designed to be held be 
tween the two transverse bars 13, the latter 
being sele 
the width of said plate, and the brackets S 
themselves being adjusted longitudinally of 
the supporting cross-head to vary the space 
between these bars to suit the length of such 
pattern-plate, as will be readily understood. 
As shown in Fig. 6, the disk members 16 

are circularly recessed, and the other comple 
mentary members 14 are formed with a cor 
responding circular projection 17, such pro 
jection and recess being provided at dia 
metrically opposite points, respectively, with 
raised faces or lugs 18 and 19 of limited ex 

otent which are adapted to have close-fitting 
or bearing contact with each other when the 
two disks are properly disposed about their 
axes, viz., when the pattern plate is sup 
ported in horizontal position either face up 

5 or face down. 

5 

selected of the proper length to suit 
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In such position it will be observed the 
weight of the pattern plate, as also of the 
mold box and the contents of the lattel' 
which are suspended from such pattern 
plate, is taken off the trunnion pins 15 to a 
large extent by these contacting faces of the 
disks. As soon, however, as the pattern 
plate is swung to one side a trifle from the 
position thus described, these faces cease to 
be in engagement, and the further turning 
movement occurs with only the friction of 
the pins in their bearings to be overcome. 
By virtue of the foregoing arrangement, it 
will be seen that in the position which the 
pattern plate will occupy when it is being 
jarred, the strain or shock of such jarring is 
taken off the trunnion bearings and sustained 
by the contacting faces of the disks; whereas 
for the turning over movement the increased 
friction, which would be involved, were the 
bearings between such disks to extend for 
the full 360 degrees, is eliminated, and the 
rolling over of the pattern plate and mold 
box rendered correspondingly easy. 

For the purpose of locking the pattern 
plate in either its normal or inverted posi 
tion, a locking bolt or pin 20 is provided in 
one of the brackets 8, such pin tending nor 
mally to engage one or the other of two aper 
tures 24 in the adjacent disk member under 
the influence of a compression spring 21. A 
handled lever 22 on the end of said pin, how 
ever, co-acts with a circular cam face 23, 
So that by rotating said lever in the one di 
rection, the pin is withdrawn from such en 
gagement, leaving the pattern plate free to 
be rolled Over; whereupon it may be locked 
in its reversed position by swinging the 
lever back again to its initial position. 

Centrally supported upon the two bars 4, 
which connect the upper ends of the end 
standards 1, is the leveling table 25, the gen 
eral construction of which is the same as 
that shown in the pending application of 
Harry R. Atwater, filed May 19, 1910, Serial 
No. 562,165. In other words, said table con 
sists of a spider-like frame having four arms, 
in the ends of which are mounted independ 
ently depressible members, consisting specifi 
cally of pins 26, which normally project 
Some distance above the frame under the in 
fluence of compression springs 27, as shown 
in Fig. 11. Disposed to coact each with a 
pair of such pins, are two bars 28 of general 
U-shape, the bent or curved portions of 
which lie one on each side of the center of 
the table so as to be engaged by the corre 
sponding faces of a rotatable disk cam 29, 
while their ends lie in adjacent position to 
the aforesaid depressible pins. When the 
cam 29 is operated, by means of a lever 30 
provided for the purpose, to force these bent 
bars outwardly, their ends frictionally en 
gage the pins with sufficient force to lock the 

80 

90 

IG 

20 

same in whatever position they may chance 130 



5 

20 

3. 

3. 5 

B 5 

1,220,725 

to be. The upper ends of the pins are slotted 
transversely of the longitudinal axis of the 
machine, and, disposed so as to slidably lie 
in Such slots, are two bars 31, the front ends 
of which are bent downwardly to form han 
des 32, while the rear ends are held against 
dislodgment from the corresponding pins by 
means of longitudinal recesses 33 formed in 
the bars through which pass rivets 34 in the 
slotted ends of the pins. 

in the operation of the machine, when the 
pattern plate, together with the mold box 
attached thereto, are in the position shown 
in Figs. 4 and 5, the pattern plate will be 
lowered until such mold box rests on the 
table just described. The bars 31. Will thus 
be brought into contact with the bottom 
board of the mold box, the pins 26 being 
independently depressed the proper amount 
to perfectly accommodate the bars to the 
inequalities in such bottom. When this ad 
justinent has occurred, the lever 30 is ac 
tulated to lock the pins, and thus the bars, 
in Set position. Thereupon the mold box 
may be released from the pattern plate with 
the assurance that no distortion of such mold 
box or its contents will occur, Such as might 
otherwise interfere with the Smooth with 
drawal of the pattern from the sand in said 
box. 
Turning now to the detailed construction 

of the piston and cylinder means which have 
only been incidentally referred to heretofore 
as the agency whereby the jolting of the 
mold box and its contents is secured when 
attached to the pattern plate, and whereby 
Such pattern plate, either alone or with the 
mold box may be lowered or raised in the 
drawing Operation, especial attention is 
called to Figs. 4, and 8, and to Figs. 5, 
9 and 10, which show in sectional form and 
in various positions the aforesaid piston and 
cylinder, it will be noted that the position 
of parts is the same in Figs. 4 and 5, 7 and 
9, and 8 and 10 of the foregoing Series, the 
difference in such paired figures consisting 
in the planes of the sections, which are sub 
stantially at right angles to each other. 

In the normal down position of the cyl 
indel 6, its lower open end rests on the an 
nular base 35 of the piston 5, such base serv 
ing as an anvil to produce a jolting effect 
when said cylinder is allowed to seat Sud 
denly by the exhaust of the air supplied 
under pressure to its interior above the end 
of the piston. Such air under pressure is 
adapted to be thus Supplied through an in 
let pipe 36 leading from a suitable source 
and controlled by a suitable valve as Will be 
presently described, while the exhaust oc 
curs through an outlet pipe 37, which is 
likewise controlled by a suitable valve, in 
order to produce various Operative effects 
in the cylinder-and-piston mechanism. 
The piston is centrally cored out to receive 

33 

a piston valve 38, the upper end of which 
is Secured in the closed end of the cylinder, 
SO as to be capable of a limited reciprocable 
movement relatively thereto, within a cap 
89 that closes said cylinder end. This pis 
ton valve, incidentally to its movement with 
the cylinder and to that which it has inde 
pendently of said cylinder, serves to control 
the admission and exhaust of the compressed 
air to produce either a jolting effect, when 
that is desired, or a straight up-and-down 
movement of the cylinder, when that is de 
sired. 
The different positions of the valve inci 

dentially to the production of these several 
effects is show in in Figs. 4. and S and in 
Figs. 5, 9 and 10 respectively, as has been 
previously indicated. In the first of each 
of the two Series of figures iust named, the 
valve, as well as the cylinder, is shown in 
its lowermost position in which the exhaust 
port 40 in the piston is closed, but the air 
inlet port, 41 is opened. If, accordingly, 
air under pressure be supplied through the 
inlet pipe 36, and the outlet pipe 37 at 
the same time be open, such air under pres 
sure will enter the annular Space left by 
the reduced Section of the valve at 42, 

75 

S. 5 

90 

whence it is admitted by way of port 43 
into a passage 44 that extends longitudi 
nally of the piston to the upper end of the 
same, and there is effective to raise the cyl 
inder. The valve 38, of course, will be car 
lied along with the cylinder, and the con 
joint upward movement of the two continues 
until the exhaust port 40 has been opened, 
Such exhaust port communicating with the 
Same passage 44, whereby air was previously 
admitted to the upper end of the cylinder, 
the aii Supply through port 43 being simul 
taneously shut off. (See Figs. 7 and 9 when 
the exhaust port is just being uncovered by 
said valve.) 

Following this position of the valve, the 
upper end of a by-pass 45 is uncovered by 
the Valve, the lower end of such by-pass bé 
ing in communication with the space left by 
the restricted portion 42 of the valve, to 
which air under pressure is still admitted. 
The effect of such by-passing of the air is 
to lift the valve relatively to the cylinder, an 
annular shoulder 46 on the valve serving as 
a piston. This movement of the valve is a 
quick One and Serves to raise it to the posi 
tion shown in FigS. 8 and 10; before such 
movement is consummated, however, the Sup 
ply of air to by-pass 45 is shut off and a port 
47 in the valve, which communicates with 
a passage 48 in Said valve leading to the 
lower, exhaust end of the same, is uncov 
ered, thereby relieving the pressure under 
the shoulder 46. The cylinder's upward 
moviment, of course, ceases Substantially the 
moment the exhaust is opened and the sup 
ply of pressure in under it, shut off; now 
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the upward movement of the valve is like 

O 
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20 
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wise arrested, and so cylinder and valve de 
scend until the end of the former strikes the 
base 35. - 

The port 47 in the valve is closed again be 
fore the valve resumes its lowest position 
relatively to the cylinder, but the air, that 
is thus momentarily pocketed under shoulder 
46, is fully relieved by way of a second port 
49 in the valve coming into register with 
an enlargement 50 in the base in the piston 
5 which communicates through a by-pass 
51 with a point below said shoulder. The 
port 49, being connected with the central 
passage 4S in the valve, the latter is allowed 
to sink to its normal position again, as 
shown in Figs. 4 and 5. 
The moment this position of parts is 

reached, the operation just described is re 
peated, thereby giving rise to a more or less 
rapid series of jolts or shocks to the cylin 
der as it repeatedly strikes the base 35 on 
its descending movement. 
When it is desired to impart to the cyl 

inder and parts supported thereby a continu 
ous movement, instead of the jolting one just 
described, it is merely necessary to shut off 
the exhaust or outlet pipe or to Supply air 
under pressure thereto at the same time that 
air is thus supplied to the inlet pipe, proper. 
The cylinder, in this way, may be raised un 
til the cross-head reaches its upper limiting 
position on its guides, it being understood 
that the piston valve in the piston is in 

35 the full up position shown in Figs, 8 and 10. 
Upon relieving the air pressure under the 
cylinder gradually, the reversal of such cyl 
inder-movement results, the cross-head gen 

40 
tly settling down to its normal position. 

It has already been explained that a sin 
gle valve is utilized to control the operation 
of the cylinder-and-piston mechanism which 

45 

50 

has just been described. This valve, as will 
clearly appear from an explanation of Figs. 
1, 2 and 3, is disposed at one end of the 
machine at a convenient height to be reached 
by the operator. The valve is of the plug 
type, and with the casing 52 of the valve are 
connected both the air inlet pipe 36 of the 
aforesaid cylinder-and-piston mechanism, 
and the outlet pipe 37. There is also con 
nected with the valve casing an oil supply 

55 

60 

pipe 53, whereby proper quantities of oil 
may from time to time be injected into the 
cylinder-and-piston mechanism for the pur 
pose of lubricating the latter. 
The valve proper, or plug 54, is provided 

with a number of passages adapted to vari 
ously connect the openings of such air inlet, 
air outlet, and oil supply pipes in the casing 
with each other, or with an air supply con 
nection 55 and a connection 56 opening to 
atmosphere, which are formed in the casing, 
the relative positions of said openings being 

5 best shown in Figs. 13 and 14. The plug of 

1,220,725 

the valve is kept seated by means of a com 
pression spring 59 in the lower end of the 
casing and may be rotated to occupy any 
one of three angular positions in the casing 
by means of a handle 57, a spring-pressed 
latch 58 serving to retain the handle and 
thus the valve in whatever position may be 
desired. 
The position shown in Fig. 13 is the neu 

tral position, corresponding with which the 
positions of the several passages in the valve 
and valve casing are as shown in Figs. 16 
and 19. With the handle thus disposed, in 
other words, no air from the supply pipe. 55 
can pass to the inlet pipe 36, but on the con 
trary, the latter is connected by means of the 
port 68, the vertical passage 60 in the valve, 
the transverse passage 61, central longitu 
dinal passage 62, and a second transverse 
passage 63, with a recess or channel 64 in 
the inner Wall of the casing, that communi 
cates with the opening 56 to atmosphere (see 
Fig. 21). As a result, in this position of the 
valve parts, no air remains under pressure in 
the cylinder-and-piston mechanism, and the 
cylinder rests “dead’ in its lower position. 
When it is desired to jolt said cylinder, 

this requiring that the air inlet and outlet 
pipes be respectively connected with the air 
supply and with the atmosphere, the handle 
of the valve is turned in a counter clockwise 
direction, as viewed in Fig. 13, thereby po 
sitioning the valve plug as shown in Figs. 
14, 15 and 18. In such position the air 
Supply pipe is directly connected with the 
air inlet pipe 36 by means of a transverse 
port or passage 65 in the valve, while the 
air outlet pipe 37 is similarly directly con 
nected with the atmosphere by another 
larger passage 66 in said valve. 
To position the valve for elevating the 

pattern plate and attached mold box pre 
paratory to rolling the same over, or for 
drawing the pattern from the mold, it is 
necessary, as previously explained, that the 
exhaust or air outlet connection 37 from the 
cylinder-and-piston mechanism be closed, 
while air is simultaneously supplied to such 
mechanism through the air inlet pipe 36. 
This is effected by turning the handle in a 
clockwise direction from the position indi 
cated in Fig. 13, whereby port 67 in the 
valve is placed in register with said pipe 
36, said port being connected through pas 
sage 61 and the longitudinal chamber 60 
With the central passage 62 in said valve, 
which latter in turn has communication with 
the transverse port 65, by a passage 70 
(shown only in Fig. 14). In the position of 
the handle in question, this port 65, as 
shown in Fig. 17, registers with air supply 
connection 55, thus admitting air under 
pressure, through the passages and parts 
just named to the air inlet pipe 36 of the 
piston - and - cylinder mechanism. At the 
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same time that the foregoing connection is 
effected, all communication through the 
valve between the air outlet pipe and atmos 
phere is shut off, as shown in Fig. 20. 
The supply of air, in the position of the 

valve part, shown in Fig. 17, is adapted to 
be regulated by means of a needle valve 72, 
which is alined with the passage 62 so as to 
more or less completely shut off the passage 
61 connecting the same with the chamber 
60. The stem of this needle valve extends 
beyond the Smaller end of the valve where 
it is formed with a knurled head 73 adapt 
ing it to be rotated to variously position the 
valve, a lock-nut 74 serving to secure the 
latter in such adjusted position. 

It will be noted that the previously de 
scribed transverse passage 63 which is con 
nected with the longitudinal passage 62 thus 
controlled by the valve 72, in addition to the 
transverse passage 70 through which the air 
is admitted thereto from the air supply pipe, 
is, in the jolt position of the valve shown in 
Figs. 15 and 18 in communication with the 
oil supply pipe 53. The small quantity of 
oil which accumulates in such passage, 
whenever the valve is in this position, is 
carried along with the air when the valve 
is turned into the position shown in Figs. 17 
and 18 for raising the cylinder and the pat 
tern plate carried thereby. 

it will thus be seen that the oil designed 
to lubricate the cylinder and piston mecha 
nism is supplied to the latter when the valve 
of Such mechanism as well as the cylinder 
and piston proper are in their full raised 
positions, thus insuring the thorough lubri 
cation of all the moving parts in said mech 
anism. 
Having thus described the various coöp 

erative parts of my improved machine and 
their individual operation, the general mode 
of using the machine may be briefly set 
forth. With the parts in position illustrated 
in Figs. 1, 2 and 3, the brackets 8 being ad 
justed and the bars 13 at the upper ends of 
said brackets being selected to accommodate 
the desired pattern plate, a suitable mold 
box will be attached to such pattern plate 
and filled with sand which may be prelimi 
narily tamped down, if desired, but which 
is finally packed about the pattern plate by 
properly turning the lever of the controlling 
valve to admit air into the piston and cylin 
der mechanism so as to cause the cylinder 
to rise and fall in rapid succession, thereby 
jolting the mold box and its contents. Such 
jolting may be repeated if necessary after 
more sand has been added. When the box 
is finally full, the bottom board is placed 
on such box and board and box securely 
clamped to the pattern plate. The valve 
lever is now turned in the opposite direc 
tion so as to admit a steady supply of air 
for lifting the cylinder and the parts Sup 

5. 

ported thereby. In this way the pattern 
plate and mold box are elevated to a suffi 
cient height to admit such pattern plate to 
be turned completely over, the locking pin 
being first withdrawn and then inserted to 
lock the plate in its new position. There 
upon lowering the cylinder the pattern plate, 
mold box and bottom board are likewise 
lowered until the latter rests upon the level 
ing table, the depressible members on the 
latter automatically attaching themselves to 
such bottom are locked, and the mold box 
thereupon unclamped from the pattern plate. 
Air is then again admitted to raise the cylin 
der and thereby withdraw the pattern plate 
from the mold or sand in the box. As soon 
as the pattern plate is clear of the mold box, 
the latter is removed from the machine by 
pulling on the bars, and then either lifting 
the box bodily with the hands or attaching 
thereto a suitable crane or other mechanical 
lifting device. The pattern plate is now 
reversed to its normal position ready to re 
ceive a fresh mold box, and the operation 
pi'oceeds as before. 

it will be seen from the foregoing that a 
number of advantageous features are incor 
porated in the present improved machine. 
Not only is the machine, readily adjustable 
to cover a considerable range of Work, but 
by utilizing a single mechanism for both 
the jolting of the mold box and the draw 
ing of the pattern therefrom, both the mech 
anism is simplified and the operation much 
expedited. In fact by simply turning the 
leve' that controls the valve, the whole op 
eration of the machine is substantially ac 
complished, save for the attaching of the 
Imold box to the pattern plate, the shoveling 
in of the sand, and the inverting of the pat 
tern plate and the mold box. The advan 
tages of the several details of construction 
to which attention has hereinbefore been 
called need not be further dwelt upon. 
Other modes of applying the principle of 

my invention may be employed instead of 
the one explained, change being made as 
regards the mechanism herein disclosed, pro 
vided the means stated by any of the follow 
ing claims or the equivalent of such stated 
means be employed. 

I therefore particularly point out and dis 
tinctly claim as my invention:- 

1. In mechanism of the character de 
scribed, the combination with a frame; of a 3. 
cross-head reciprocable in said frame; 
mechanism adapted to reciprocate Said 
cross-head; brackets mounted on and ad 
justable along said cross-head; and means 
adapted simultaneously to adjust said 
brackets in or out. 

2. In mechanism of the character de 
scribed, the combination of a frame; of a 
cross-head reciprocable in said frame; 
mechanism adapted to reciprocate Said 
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cross-head; brackets mounted on and ad 
justable along said cross-head; and a double 
Screw rotatably held in said cross-head and 
adapted simultaneously to adjust said 
brackets in or out. 

3. In mechanism of the character de 
scribed, the combination of a frame; of a 
cross-head reciprocable in said frame; 
mechanism adapted to reciprocate said 
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cross-head; brackets supported in said cross 
head; a pattern-plate carrier oscillatorily 
mounted on said brackets; and a leveling 
table located between said cross-head and 
said carrier. - 

4. In mechanism of the character de 
scribed, the combination of a frame; of a 
cross-head reciprocable in said frame; 
mechanism adapted to reciprocate said 
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cross-head; brackets mounted on and ad 
justable along said cross-head; means 
adapted simultaneously to adjust said 
brackets in or out; and a pattern-plate car 
rier oscillatorily mounted on said brackets. 

5. In mechanism of the character de 
scribed, the combination of a frame; of a 
cross-head reciprocable in said frame; 
mechanism adapted to reciprocate said 
cross-head; brackets mounted on and ad 
justable along said cross-head; means 
adapted simultaneously to adjust said 
brackets in or out; a pattern-plate carrier 
oscillatorily mounted on said brackets; and 
a leveling table located between said cross 
head and said carrier. 

6. In mechanism of the class described, 
the combination. With a frame; a cross-head 
reciprocable in said frame, said cross-head 
having its upper face convex in transverse 
Section; mechanism adapted to reciprocate 
said cross-head; two brackets slidably rest 
ing on the upper face of said cross-head; 
and means adapted to move said brackets 
in or out. 

7. In mechanism of the class described, 
the combination with a frame; a cross-head 
reciprocable in said frame, said cross-head 
having its upper face convex in transverse 
section; mechanism adapted to reciprocate 
said cross-head; two brackets slidably rest 
ing on the upper face of said cross-head: 
and means adapted to simultaneously move 
both brackets in or out, said means includ 
ing a double screw secured to the under side 
of said cross-head and having threaded en 
gagement with said brackets. - 

8. In mechanism of the character de 
scribed, the combination with a frame and a 
cross-head vertically reciprocable therein; 
of Spaced brackets mounted on said cross 
head; a pattern plate carrier; bearings in 
said brackets, said pattern plate carrier be 
ing oscillatorily supported on said bearings; 
and auxiliary bearing surfaces on said car 
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rier and brackets, said auxiliary bearings 
being operative in certain positions only of 
said carrier. - 

9. In mechanism of the character de 
scribed, the combination with a frame and a 
cross-head vertically reciprocable therein; 
of spaced brackets mounted on said cross 
head; a pattern plate carrier; trunnion bear 
ings in said brackets adapted to oscillatorily 
support said pattern plate carrier thereon; 
and additional complementary bearing sur 
faces formed on said brackets and carrier 
and adapted to be in operative, contact in 
certain positions only of said carrier. 

10. In mechanism of the character de 
scribed, the combination with a frame and a 
cross-head vertically reciprocable therein; 
of Spaced brackets mounted on said cross 
head; a pattern plate carrier; trunnion bear 
ings in said brackets adapted to oscillatorily 
support said pattern plate carrier thereon; 
additional bearing surfaces formed on said 
brackets above and below said trunnion 
bearings; and means on said carrier adapted 
to contact such additional bearing surfaces 
in one position only of said carrier. 

11. In mechanism of the class described, 
the combination with a frame; of a verti 
cally reciprocable carrier; a pattern-plate; 
and means for pivotally attaching said plate 
to said carrier, said means comprising two 
spaced brackets secured to the carrier and 
movable toward and from each other, two 
rotatable members secured to the respective 
brackets on horizontal axes, and two bars 
removably secured to the respective ro 
tatable members and adapted to hold the 
pattern-plate. 

12. In mechanism of the class described, 
the combination with a frame; of a verti 
cally reciprocable carrier; a pattern-plate: 
and means for pivotally attaching said plate 
to said carrier, said means comprising two 
spaced brackets secured to the carrier, and 
movable toward and from each other, said 
brackets being provided with recessed disks 
facing each other and the disks having dia 
metrically opposite lugs, two rotatable mem 
bers secured to the respective disks on hori 
Zontal axes with their faces loosely fitting 
in the recesses of the disks, the members 
having diametrically opposite lugs adapted 
to bear face to face with the lugs on the 
disks when the members are in one rotative 
position, and two bars, removably secured 
to the respective rotatable members and 
adapted to hold the pattern-plate. 
Signed by me, this 24th day of April, 

1913. 
EDWIN. S. CARMAN. 

Attested by 
RoBERT M. SEE, 
ANNAL. GILL. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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