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chamber. 

2 
shifting the valve 26 by means of a foot pedal 
27. A compression spring 28 cooperates with 
one end of the valve to normally hold it in the 
position illustrated in Fig. 2, in which the deliv 
ery is through the pipe 29 to the upper end of 
the cylinder 8 to return the platen 6 to the 
lowermost position. In other words, the depres 
sion of the pedal 27 takes care of the raising 
of the platen, and it is only necessary to release 
the pedal to secure the return of the platen. 
The pump 25 is continuously operated by means 
of the electric motor 30 so long as the press is 
in uSe. 
As indicated in Fig. 7, the head i 4 is cored 

out to provide an oil pressure chamber 3 and 
an air chamber or accumulator 32 to afford a 
place for the oil to back up when the plungers 
2 l back up in the head against the pressure of 
the oil in the chamber 3, due to the resistance 
to movement of the bushings into their holes, 
as will soon appear. The oil in the chamber 3 f 
is maintained at a predetermined pressure by 
communication with the pump 25 through the 
line 33 and check valve 34 (see Fig. 7). The 
plungers 2 i project through stuffing boxes into 
the chamber 3 and, hence, are normally urged 
outwardly under the pressure of the oil in said 

Outward movement, however, is pre 
vented by reason of stems 36 extending upward 
ly from the plungers 2 through holes in the top 
wall of the chamber 3 and having nuts 38 
threaded on the projecting ends thereof for abut 
ment with said wall. Any other suitable means 
could be provided for holding the plungers 
against outward movement. A chamber 3 f' has 
the stems 36 projecting into it and any leakage 
past the stems from the chamber 3 i is conducted 
from the chamber 3 ?” through a pipe 39 back 
to the sump of the pump 25. Nuts (not shown) 
are threaded on the plungers 2 l outside the 
chamber 3 f in a predetermined spaced relation 
to the gland nuts on the stuffing boxes. This 
is to limit the inward movement of the plungerS 
when the bushings have the correct press fit in 
their holes and accordingly overcome the pres 
sure of the liquid in the chamber 31. An indi 
cating means, designated generally by the ref 
erence , numeral 42 in Figure 1, is provided for 
indicating those bushings which because of their 
loose fit should be replaced. The nature of this 
means is fully set forth in the parent applica 
tion, so that it will suffice for the present pur 
poses merely to state that the series of windows 
indicated at 45 have electric lights behind them 
with Switches normally completing electric cir 
cuits through these lights to illuminate the win 
dows, the switches being arranged to be opened 
by the action of the plungers 2 when the latter 
are backed up by pressure upon bushings that 
have more than a minimum fit in the huoles in 
the block. Thus, it will be understood that at 
the commencement of the upstroke of the platen 
6, all of the windows 45 are illuminated because 

all of the Switches are closed at that time. In 
that way, if any one of the lights is defective, 
it is immediately apparent to the operator and 
given attention so that he can rely later upon 
the lights for indication of the loose i bushings 
requiringo replacement. Then, later, at the end 
of stroke, of the platen, the only lights that will 
appear will be those associated with loose bush 
ings. The loose bushings are marked and are 
subsequently removed and bushings of the proper 
size to fit the holes are entered. 
Coming now to those features Qf the press 

2,0 17,865 
with which the present inventiGn is particularly 
concerned, it will be observed in Figs. 1 and 3-7 
that the engine block i i is arranged to be located 
accurately on the platen i 6 by means of a plu 
rality of dowels 72. Two are sufficient, although 
I have illustrated four, one at each corner. It 
is, of course, important to have the block ac 
curately located because it would make it neces 
sary to replace the spindles or plungers 2 if 
the platen i 6 were raised with an engine block 10 
improperly positioned thereon. The dowels are 
guided through accurately ground bushings 73 
in accurately located bores 74 provided therefor 
in the platen 6. Rack teeth 75 are formed on 
the enlarged shanks 76 from the pins and have l5 
pinions 77 meshing therewith which, when 
turned, raise or lower the pins as desired. The 
pinions 77 are carried on shaft 78 arranged to 
be turned in unison by the meshing engagement 
of beveled gears 79 on one end thereof with bev- 20 
eled gears 80 on a transverse shaft 8 l arranged 
to be turned by means of a hand lever 32. It 
is, therefore, clear that all of the dowel pins 72 
are raised or lowered simultaneously by Opera 
tion of the lever 82, the pins being raised by 25 
clockwise movement of the lever and lowered by 
counterclockwise movement (see Fig. 4) . NOW, 
in order to insure, first of all, that a block f 
has been placed on the platen, and secondly, 
that the dowel pins 72 have been raised to prop- 30 
erly locate the block, before the pedal 27 is de 
pressed to raise the platen, I have provided two 
control switches 83 and 84 connected in series 

5 

with a solenoid 85. The solenoid is not ener gized, is disposed in its lowermost position in 35 
the path , of a lever 87 arranged to be operated 
by the pedal 27 to shift the valve 26, whereby 
to prevent such operation. The switch 83 is nor 
mally held open by a spring 88 and has a plunger 
89 projecting therefrom for engagement by a 40 
portion of the block when the latter is placed 
on the platen 6 in abutment with stops 90, 
which are provided to roughly position the block. 
In this way, the switch 33 is closed when the 
block is placed on the platen in approximately 45 
the right position. The switch 84 likewise has 
a spring 9 normally holding the same in open 
circuit position, and a plunger 92 projects from 
the switch in the path of movement of an ad 
justable set screw 93 provided on a lug 94 formed 50 
on the hub of the lever 82, as clearly appears in 
Fig. 6, so that the switch is arranged to be closed 
when the lever 82 is moved in a clockwise direc 
tion from a substantially horizontal position to 
a substantially vertical, limit position. In that 55 
way, the circuit is completed through the two 
switches 83 and 84 to energize the solenoid 85 
and raise the armature 86 to retracted position 
with respect to the lever 87, so that the pedal 27 
can be depressed. The spindles of the press are, 60 
therefore, fully protected against jamming. 

It will be observed from the foregoing that the 
hydraulic motor including the cylinder 6 and the 
piston i 9 constitutes a power actuator for mov 
ing the work support to bring the work and 65 
the spindles 22 into operative association, and 
that the Solenoid 85 and the control mechanism 
therefor operate to disable the starting controller 
27 and prevent starting of the actuator thereby 
until the work has been positioned correctly on 
the support i 6 as determined by the feelers 72 
and 89. By employing at least two spaced feelers 
or dowels 72, the work piece must be located cor 
rectly along two transversely extending paths be 
fore the power actuator can be started. The 75 
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dowels 72 are preferably tapered in an upward 
direction as Shown in Fig. 5 so as to avoid the 
necessity of locating the work piece with preci 
Sion before the lever 82 can be actuated. Thus 
With the work piece located with Sufficient accu 
racy to poSition the Smaller upper ends of the 
doWells for entry into the holes in the crank case 
fange Of the Work piece, the dowels will act as 
cams as they are raised and will shift the work 
piece laterally On the platen into a position accu 
rately defined by the larger ends of the doweis. 
The feeler 89 acts to detect the presence of a 
work piece on th? supporting platen 6 while the 
feelers 72 operate to determine the location of 
the work piece in a predetermined position rela 
tive to the platen. 
The pump 25 is known as the oilgear QW pump, 

made by the Oilgear Co., Milwaukee, Wisconsin, 
and comprises a gear pump Section 95 and a pis 
ton pump section 96, preferably inside a single 
housing. The piston pump in the QW pump hap 
penS ito be What is known as a Self-centering 
pump because of its being arranged to build Up to 
a predetermined pressure in the line and then 
automatically shift to a position of little or no 
delivery, whereby to merely maintain the prede 
termined pressure and no more. However, that 
phase of the piston pump is of no Special Signifi 
cance so far as the present invention is concerned, 
and the circuit diagram has not been complicated 
by a showing of that feature; so far as the pres 
ent operation is concerned the piston pump need 
not be self-centering, because a blow-off valve 
could be provided to open at the predetermined 
pressure So as to by-pass excess oil to the Sump. 
The sump is indicated at 97. 98 indicates a suc 
tion line leading from the Sump to the gear pump 
95, and it Will be observed that the gear pump 
primes the piston pump by delivery tinereto from 
the discharge line 99. The piston pump dis 
charges through a line 100 communicating With 
the pressure port 0f of the "valve 26. The valve 
26 determines by its position whether the oil is 
delivered to the line 24 or the line 29. ASSuming 
that the valve 26 is in the position shown in Fig. 
7, the delivery is to the line 29 to the upper end 
of the cylinder 8 to lower the platen by means 
of piston 9. The oil below the piston is drained 
through line 24 back to the valve, and from there 
through line 02 leading back to the discharge 
side of the gear pump so as to’be delivered to the 
intake of the piston pump, or, if there is an excess 
of oil, to be returned to the sump through the 
line 103 and a low pressure relief or foot valve 04. 
The atter offers Sufficient back pressure on the 
piston to insure smooth operation. When the 
piston 9 has moved as far as it will go, pressure 
in the line i 00 builds up until it overcomes thie 
high pressure relief valve ! 05 which then allows 
drainage to the sump through the line i 06. On 
the up-stroke of the piston 9, when the valve 
26 delivers oil from the pressure port 0 i to the 
line 24, the foot valve 04 offers sufficient back 
pressure on the piston 9 in the drainage of oil 
from above the piston to insure smooth operation. 
The valve 26 is shown in position for delivering 
oil to the upper end of the cylinder 8 So as to 
keep the platen in lowered position, that being 
the normal position of the valve Secu?ed by action 
of the Spring 28. 

It is believed the foregoing description conveys 
a good understanding of the objects and advan 
tages of my invention. The appended claims 
have been drawn to cover all legitimate modifica 
tions and adaptations. 

33 
Clair: 

1. In a machine of the class described, com 
prising a Work Support, a tool Support, one of 
Said supports being movable toward and away 
from the other, a working cylinder operatively 
a SSOCiated With the movabie support, and a, 
SOllrce of pressure fiuid supply for delivering fluid 
under pressure to said cylinder to cause move 
ment of the support, a valve controlling commu 
nication between the source and the cylinder, 
manually Operable work locating means for Said 
Work Support, and manually operable means for 
Operating the valve, the two last mentioned 
means being so related whereby to permit man 
ual Operation of the valve only after manual op 
eration of the work locating means. 

2. In a machine of the class described, com 
prising a Work Support, a tool support, one of said 
Supports being movable toward and away from 
the other, a working cylinder Operatively asso 
Ciated With the movable support, and a source 
of pressure fluid supply for delivering fluid un 
der pressure to said cylinder for movement of 
the support, a valve to cause controlling commu 
nication between the source and the cylinder, a 
manually operable member having connection 
With the valve to move the same, an electrical 
Solenoid having an armature so disposed with 
reSpect to the manually operable member to 
prevent movement thereof when the solenoid is 
not energized, manually operable work locating 
means for the work Support, and means operable 
in the operation of the last mentioned means to 
COmplete an electrical circuit through said sole 
nOid. 

3. A machine as set forth in claim 2 wherein 
the last mentioned means comprises a switch 
normally disposed in open circuit position but 
closed upon operation of the work locating 

2.IS. 

4. A machine as set forth in claim 2 wherein 
the last mentioned means comprises a switch 
normally disposed in open circuit position but 
closed upon operation of the work locating means, 
the machine including another switch on the 
Work Support normally disposed in Open circuit 
position but arranged to be closed when work is 
placed on the support Substantially in the nor 
mal operating position, the second switch being 
connected in series with the first switch Whereby 
the two Switches jointly control an electric circuit 
through the solenoid. 

5. In a machine of the class described, com 
prising a work support, a tool SuppOrt, one of 
Said Supports being movable toward and a Way 
from the other, a working cylinder Operatively 
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associated with the movable support, and a source : 
of pressure fluid supply for delivering fluid under 
presSuure to said cylinder to cause movement of 
the support, a valve for controlling communica 
tion between the source and the cylinder, a man 
ually operable member having connection with 
the valve to move the same, manually operable 
Work locating means for the work support, a sig 
nal to indicate when the work locating means has 
not been operated, and prevent movement of the 
Valve, and means operable in the operation of the 
manually operable work locating means to oper 
ate Said signal to another position allowing move 
ment Of the Valve. M M 

6. A machine as set forth in claim 5 wherein 
the Signal is electrical and the last mentioned 
means comprises a switch normally disposed in 
open circuit position, but closed upOn operation 
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4. 
of the work locating means to complete an elec 
tric circuit through said Šignal. 

7. A machine as set forth in claim 5 wherein 
the signal is electrical and the last mentioned 
means comprises a switch normally disposed in 
open circuit position but closed upon operation of 
the work locating means to complete an electric 
circuit through said signal, the machine including 
another Switch on the work support normally dis 
posed in Open circuit position but arranged to 
be closed when work is placed on the support 
substantially in the normal operating position, 
the second switch being connected in series with 
the first switch whereby the two switches jointly 
control an electric circuit through the signal. 

8. Work locating means for a machine of the 
character described comprising in combination 
a Work Support in a Substantially horizontal plane, 
a pair of Spaced stops on said support for deter 
mining location of work in a predetermined 
plane by abutment with the stops, and an elec 
trical contact device positioned between said 
stops for actuation thereof by the work when it 
comes into abutment with the stops, said con 
tacting device Serving to indicate when there is 
not proper location of the work. 

9. Work locating means for a machine of the 
character describedi comprising in combination 
with a work support, a plurality of dowels mov~ 
able relative to said support for engagement with 

, the work resting therecin, manually operable 
means for moving said dowels, and an electrical 
contacting device operable with the dowels in 
the movement thereof by the manually operable 
means, whereby to indicate when the work is mot 
properly positioned on the support. N 

10. Work locating means for a machine of the 
character desçribed comprising, in combination 
with a work Support, a pair of Spaced Stops for 
determining location of work on Said Support in 
a predetermined plane by abutment with the 
stops, a plurality of dowels movable relative to 
said support for engagement with the work rest 
ing thereon to accurately locate the work in a de 
sired position, manually operable means for mov - 
ing said dowels, an electrical contacting device 
operable with the dowels in the movement thereof 
by the manually operable means so as to indi 
cate if the work is not properly positioned on the 
Support, and an electrical contact device posi 
tioned between the first mentioned stops for actu 
ation by the work when it comes into abutment 
with the stops, said contacting device serving to 
indicate further if there is not proper positioning 
of the work. 

11. Work locating means as set forth in claim 
10 wherein the electrical contacting devices are 
connected in Series in a Single circuit to give a 
single indication of improper placing of the work. 

12. In a machine tool, a work support, a tool 
support, one of said supports being movable rela 
tive to the other, a working cylinder operatively 
associated with the movable support, and a source 
of pressure fluid supply for delivering fluid under 
pressure to said cylinder to cause movement of 
the support, a valve controlling communication 
between the source and cylinder, manual means 
for operating the valve, and other means for pre 
venting delivery of pressure fluid to the working 
cylinder until work to be operated upon is prop 
erly placed on said work support. 

13. In a machine tool, a work support, a tool 
Support, one of Said supports being movable rela 
tive to the other, a working cylinder operatively 
aiSSociated with the movable support, and a source 
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of pressure fluid supply for delivering fluid under 
preSSure to Said cylinder to cause movement of 
the Support, a valve controlling communication 
between the source and cylinder, said valve being 
movable from closed to open position when oper- 5 
ation of the machine is to occur, and means for 
preventing Operation of the machine movable 
from an operative to an inoperative position by 
the placement of work in a predetermined operat 
ing position on the work support. 

14. In a machine tool, a work support, a tool 
Support, One of Said supports being movable rel 
ative to the other, a working cylinder operatively 
asSociated with the movable support, and a 
Source of pressure fluid supply for delivering 5 
fluid under pressure to said cylinder to cause 
movement Of the Support, a valve controlling 
communication between the source and cylinder, 
manual means for operating the valve, and a 

10 

two position signal indicating in one position, 20 
adjacent the last mentioned manual means, that 
the work has not been properly placed on the 
Work support, said signal being movable to a re 
tracted position by proper placement of the work. 

15. In a machine tool, a work support, a tool 25 
Support, One of Said supports being movable rel 
ative to the other, a working cylinder operative 
ly associated with the movable support, and a 
Source of pressure fluid for delivering -fluid un 
der pressure to said cylinder to cause movement 30 
of the support, a valve controlling communica 
tion between the source and cylinder, manual 
means for operating Said valve, manually oper 
able work locating means for said work support, 
and a two º position signal connected with the 35 
locating means and disposed in one position ad 
jacent the mantal valve operati?g means when 
the work locating means has not been properly 
operated, said signal being movable to a retract 
ed position by proper operation of the work lo- u 
cating means. 

16. In a machine tool comprising a work sup 
port, a tool Support, means for moving one of 
said supports relative to the other, a manually 
operable means controlling movement of said 45 
Support, and a manually operable work locating 
means for the Work support, the two last men 
tioned means being inter-related in such a way 
that the former is operable only after the comple 
tion of an operation of the latter, whereby to 50 
insure proper location of the work prior to move 
ment of the movable support. 

17. A machine as set forth in claim 16 includ 
ing other means on the work support engaged 
and moved by the work when placed on the work 55 
support in proper operating position, said means 
further controlling operability of the manually 
Operable means for controlling movement of saidd 
movable Support. 

18. In a machine tool comprising a work sup- 60 
port, a tool Support, means for moving one of said 
supports relative to the other, a manually opere. 
able means controlling movement of said sup 
port, and means on the work support engaged 
and moved by the work when placed on the work 65 
Support in proper operating position, the two last 
mentioned means being inter-related im such a 
way that the former is operable only after the 
completion of an operation of the latter, whereby 
to insure proper location of the work prior to 70 
movement of the movable support. 

19. A machine tool having, in combination, 
relatively movable work and tool Supports, a pow 
er driven actuator for effecting relative move 
ment between said supports to bring a tool on 75 
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the tool support into and out of operative en- against movement to said active position, and 
gagement with the work piece on the work Sup 
port, a controller governing the starting of said 
actuator, a feeler engageable with the work piece 
placed on said work support and movable rela 
tive thereto in one direction when the work piece 
is disposed in a predetermined position relative 
to the work Support, Said feeler being held against 
movement when the work piece is incorrectly po 
sitioned, and means responsive to the movement 
of said feeler and operating to disable said con 
troller and prevent operation of said actuator 
until the work piece has been located in said 
predetermined position. va 

20. A machine tool having, in combination, 
relatively movable work and tool supports, a 
power driven actuator for relatively moving said 
supports toward each other, control means by 
which the operation of said actuator may be in 
itiated, and means engageable with said work 
piece moved onto said work support and operat 
ing to maintain said control means inoperative 
until the work piece has been located in a prede 
termined position relative to said work Support. 

21. A machine tool having, in combination, 
relatively movable work and tool supports, a 
power driven actuator for effecting relative 
movement between said supports to bring a tool 
On the tool Support into and Out of Operative en 
gagement with the work piece on the work sup 
port, a controller governing the operation of said 
actuator, means operable to detect the presence 
of a work piece disposed in a predetermined po 
sition relative to said work support, and means 
controlled by Said detecting means and operating 
to disable said controller and prevent moyenment 
of said supports into operative relation by said 
actuator when said work piece is disposed On Said 
Work Support in any other than Said predeter 
mined position. 

22. A machine tool having, in combination, rel 
atively movable work and tool Supports, a power 
driven actuator for effecting relative movement 
between said supports to bring a tool on the tool 
support into operative association with the work 
piece on the work support, a controller govern 
ing the operation of Said actuator, means Operat 
ing to detect the location of a work piece on said 
work Support in a predetermined position relative 
thereto and with reference to two transversely 
extending directions, and means controlled by 
Said detecting means and Operable to disable said 
controller and prevent operation of said actuator 
until the work piece is disposed in said predeter 
mined position. W 

23. A machine tool having, in combination, 
relatively movable work and tool supports, a pow 
er driven actuator for moving one of said sup 
ports to bring a tool on the tool support into op 
erative association With the Work piece on the 
Work support, a control member movable into 
an active position to initiate the operation of said 
actuator, a stop normally blocking Said member 

means responsive to the location of a work piece 
in a predetermined position relative to said work 
Support and acting to retract said Stop out of 
blocking position when the work piece is disposed ? 
in said position. 

24. A machine tool i having, in combination, 
relatively movable work and tool supports, a pow 
er driven actuator for effecting relative move 
ment between said supports toward and away 10 
from each other to bring a tool on the tool sup 
port into and out of operative engagement with 
a work piece on the work support, a controller 
governing the operation of said actuator in ini 
tiating the movement of said supports toward 15 
each other, feeler means operable to detect the 
presence of a work piece disposed on said work 
Support approximately in operating position rel 
ative to Said t0ol support, independent feeler 
means movable relative to the work support into 20 
and out of engagement with a work piece there 
on to detect accurate location of the work piece 
in two transverse directions relative to said work 
Support, and means controlled by the joint action 
of said feeler means to disable said controller and 25 
preWent Operation of Said actuator until the work 
piece is accurately positioned with respect to the 
WOrk Support. 

25. For use with a work piece having spaced 
locating apertures therein, a machine tool hav- 30 
ing, in combination, relatively movable work and 
tool supports, a power driven actuator for effect 
ing relative movement between said supports to 
bring the tool on the tool support into operative 
engagement with the work piece on the work 35 
Support, a controller governing the operation of 
said actuator, feelers mounted for movement rel 
ative to said work support to enter said recesses 
in said work piece when the latter is positioned 
on the work support, and means controlled by 4 ) 
said feelers and operating to disable said con 
troller, against effective operation until said feel 
ers have entered said recesses to a predetermined 
position. 

26. A machine tool having, in combination, 45 
relatively movable work and tool , supports, a 
power driven actuator for effecting, relative 
movement between said supports to bring a tool 
on the tool support into operative engagement 
with a work piece on the work support, a con- 50 
troller governing the operation of said actuator 
to initiate operation of "said actuator in moving 
said Supports toward each other, spaced feelers 
movable into engagement with spaced portions of 
a work piece mounted on said support to effect ac- 55 
curate lateral positioning of the work piece rela 
tive to the work support in two directions, and 
Imeans reSpOnsive to the movement of Said feel 
ers and operable to disable said controller against 
effective operation until said feelers have moved 60 
a predetermined distance and positioned the Work 
piece relative to said work support. 

EVERETTE K. MORGAN. 


