June 21, 1938. M. J. CLARK ' 2,120,966
MATER_IAL HANDLING APPARATUS FOR MACHINE OPERATIONS
Original Filed Feb. 4, 1932 8 Sheets-Sheet 1

—
o ]
N

'

o548

|/ N\

INVENTOR
MNMax J Cleri

BY ‘ , .
MQ/C&-Q\MY o~

. ATTORNEYS.




June 21, 1938. . M. J. CLARK _ - 2,120,966
MATERIAL HANDLING APPARATUS FOR MACHINE OPBERATIONS -

Original Filed Feb. 4, 1932 8 Sheets-Sheet 2

p.
[y

1
(==

=

(©
Ces

0). (©
1

J

L/ N\

L.l - LA

INVENTOR
Max J Clark’

BY

/ ATTORNE?(’,Q/‘W




June 21, 1938. : M. J. CLARK 2,120,966
' MATERIAL HANDLING APPARATUS FOR MACHINE OPERATIONS

Original Filed Feb. 4, 1932 8 Sheets—Sheet 3

INVENTOR
Max J. ClarXk

BY
Mj Qem“rj/uaz/

ATTORNEYS.




2,120,966

M. J. CLARK

June 21, 1938.

 MATERIAL HANDLING APPARATUS FOR MACHINE OPERATIONS

8 Sheets-Sheet 4

Original Filed Feb. 4, 1932

//%,7 0

SR m =

m\m\ AT — :
% & i
A\.\\ 7 /\/%///27 N/, \\\\\\\_\\;\\\ AN NN [
. e 65 o/l o mk« 285 .
WII(\/\ i

INVENTOR .
Max J. Clarhk. .

BY . RS
@ ‘ ,G Q '_g:
: ATTORNEYS. :



2,120,966

8 Sheets-Sheet 5

M. J. CLARK

Original Filed Feb. 4, 1932

| : ;
i — . .
L Jlr —d ) [
~ i Rl Ll i . —!
\@1! @) _\W%@, .MCN . Tﬂw o \WN
: Tl i .h@ roz11° ©
| 1o e i -
“ “ . ; . L _
oz | 1 el . . “ e
o Te____ 1 1] | _ /77 N\\ _ S
A ) © e ol 7 o’
SR e o e VA7 770
. . 276 o= .
; I . —] f © =4
ﬁﬂ_’ . N 4 “%N\N 3 = ” .
27 o o7’ L —“m\ ST R

MATERIAL. HANDLING APPARATUS FOR MACHINE FOPERATIONS

-li\,ﬂ.(! .-

V" HNNNNE ”"

\\N_

wrral

tliobr

June 21, 1938.

INVENTOR

Merx. o Clerk.

BY

,ZDul;,(szar:/L,9“5;1145*ET,
ATTORNEYSY .



June 21, 1938. M. J. CLARK S 2,120,966

MATERIAL HANDLING APPARATUS FOR MACHINE OPERATIONS

Original Filed Feb. 4, 1932 8 Sheets-Sheet 6

Fzy._Z 3.

OPNCEE

a4
TE
7
©) 77
Lo
B N | N

INVENTOR
 Max T Clarh

BY
Bk, Cobren G oen
: / %%XIEYS. a




2,120,966
MATERIAL HANDLING APPARATUS FOR MAGHINE OPERATIONS

June 21, 1938.

M. J. CLARK

Original Filed Feb. 4, 1932

8 Sheets-Sheet 7

L S
[od
b/ ,
i «N _Lo
e
o L
LoLor Jor-—]
| T/ 72 TN
4 A
" \
\ N
T \\
TR T Ty .Iulll)'n.l&l./l o jl
= = = S o
’ /
or/r” e
1o/~
7 b

INVENTOR
Mazx J' Clara

. BY '
‘ ATTQRNE S. ,



2,120,966

M. J. CLARK

June 21, 1938.

MATERIAL HANDLING APPARATUS FO'R MACHINE OPERATIONS

8 Sheets—Sheet 8°

Original Filed Feb. 4, 1932

NS
NEE
B 92
zh. J<

N J
B

by

) - ‘ “ LLLLLII LTI 722777 IITIIIEINA
. N o/ :

i oy oy O A
5 e | cer ] | 1 ,
‘ N . Lz
| ]
o I
: e 9|
D6/ v
ozl 1 i ..m “ : - ot :
= - -3r H_r N 2 o/ =
B i jilie it i o) [T
e E E T VE
: e w— 4 2 1 : S =]-g4
2277 Ja o2t 627 | \oor <,/ | DFASE ,
777 T oo ; < 4y

Wm\\..h\h\\



fPatente‘& ..June 21, 1938

UNITED STATES

2,120,966

'PATENT. OFFICE

2,120,968

MATERIAL HANDLING APPARATUS FOR
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" 30 Claims. ' (CL 28—33)

This invention relates to a new method and ap-
paratus for automatically handling metallic work
pieces, parts or articles for the purpose of en-

“abling a series of -machine operations to be per-
5 formed successively on each-piece or part, the
invention being especially adapted for applica~-
~ tion in connection with the machining of metal
parts where mass production is conducted, -such
as cylinder blocks, cylinder heads, transmission

10 housings, flywheel housings, ete., in the auto-

mobile industry. : ,

~ Anobject of the invention is to provide a method
and apparatus in which the work pieces may be
conveyed in succession from one’ metal working

15 machine or machine tool to another and the

separate work holders handled in a continuous
cycle, in which these work holders may be located

and held at successive stations for machine oper-.

ations on the work, in which the method of con-
20 veying and handling the work and work holders
and the improved construction of the apparatus
is such as to require no substantial increase in
floor space while permitting ample flexibility to
. meet changes in machining requirements par-
25 ticularly in connection with line production; and
_in which full automatic handling is possible thus
saving labor expense and speeding up production

to a greater degree. i

Other objects of this invention will appear in

30 the following description and appended claims,
reference being had to the accompanying draw-
dngs forming a part of this specification wherein

" like reference characters designate corresponding
parts in the several views. : X

35 Figs. 1 and 2 are plan views which taken to-
-gether illustrate the entire apparatus which may
be utilized for carrying out the present invention.

Figs. 3 and 4 are side elevations of the con-
struction shown in Figs. 1 and 2; which taken

40 together illustrate the complete apparatus.

Tig. 3A is a left hand elevation of the front
end of the machine shown in Fig. 3. o

Fig. 5 is an end élevation taken through line
55 of Fig. 2 illustrating a section of the appa-

45 ratus. o . -

: Fig. 6 is an end elevation-taken through line
6-—6 of Fig. 1 illustrating another section of the

machine. :

Fig. 7 is an end: elevation - taken through line

50 1—1T of Fig. 2 illustrating another section .of the
machine. . . = L SR
Fig. 8 is a fragmentary top plan view, partly
.broken away, illustrating the mechanism for pro-
' pelling the work holder slides. . C
55 Fig.-9 is a longitydinal fragmentary section

‘shown in Fig. 10.

B

taken through line 89—8 of Fig. 8 in the direction
of the arrows. i ‘

- Fig, 10 is a detail side view of the abutment

members for propelling. the slides.

Fig. 11 is & detall rear view of the c'onstriiétioxi 5 -

Fig. 12 is a plan view of one of the table sec~-
tions. . :

Fig. 13 is a side elevation of the construction
shown in Fig. 12. ‘ 10

Fig. 14 is a detail section taken through line

" 48—18 of Fig. 12 in the direction-of the arrows.

“ Fig. 15 is"a partial sectional elevation taken
substantially through line §8—15 of Fig. 13.:

Figs. 16 and 17 are detall views of the gliding 1§
cam bar., : . ‘

Fig. 18 is & fragmentary plan yiew fllustrating -,
the return chain conveyor. o
Flg. 19 is a section through line 18—I8 of Fig.

20

" 18 in the direction of the arrows.

Pig. 20 is an end elevation illustrating & modi- )

fied form of elevator mechanism for the work

holder slides. .
Fig. 21 is a side elevation of the construction’
shown in Fig. 20.- E o

= » e
Fig, 22 is a plan view of the automatic control

" means for the several mechanisms of the appa-

ratus. , - oo
Fig. 23 Is a vertical section through line 23—28

of Fig. 22 in the direction of the arrows. 36
* Fig. 24 is a side elevation.

Before explaining in detail the present inven-
tion it is to be understood that the invention

_is not limited in its application to the- details of
 construction and arrangement of parts illustrated 35 -

in the accompanying drawings, since the inven-
tion is capable of other embodiments and of be-

ihg practiced or carried out in various ways. Also

it is to be understood that the phraseology or
terminology employed herein is for the purpose 40
of description and not of limitation, and it is
not intended to limit the invention claimed here=
in beyond the requirements of the prior art. ]

The apparatus is designed for. use. in factory .
production where & series or succession of ma- 45
chining operations are performed on similar metal
parts or pleces. For example, in mass produe-- . -
tion a serles of machining operations may be per-
formed on a plece of work such ‘as an atutomobile"
cylinder block, and where the same operations 50
are carried out on each one of many thousand |
identical pleces, the present invention provides a

_method and means by which this can be accom-
plished automatically with the .elimination of

time and labor heretofore necessary in handling &8




by

parts from one operation to another. The appa~
Lral:us however, is susceptible of wide flexibility
and may be adapted readily to various machining
operations in line production. )
The invention is particularly.applicable in con-
> nection with machines known as the unit type
automatic cycle-machines for performing certain
typical machining operations,.such as drilling,
reaming, tapping, threading, boring, counter-
boring, counter-sinking, facing, milling, broach-
ing, spinning, knurling, swaging, keyway cut-
ting; ete. > -
In"the 'drawings there is shown an apparatus
representative of one way in which the invention
may be carried out.  Standard types of metal
. working machines of the unit type are employed,
four such machines being illustrated by way of
example, although a greater or less number will
:be used depending upon the work to be done. A
20 duplex 'milling machine is shown at A, a multiple
" drilling machine at B, a vertical drilling or tap-
ping machine at C, andja duplex drilling or tap-
ping machine at D, these machines being ar-
ranged in line for. a sequence of operations on
25 each work piece.

10

15

«~ The work is conveyed with relation to the ma- -

chines from -one operating station to another by

- means of work holders mounted on slides adapted

. to travel in a horizontal guideway formed on the

30 top of a sectional table. Each section E of the

table may be similar and any number may be

bolted together end to end to provide a con-
tinuous conveyor way past the machines.

Referring particularly to Figs. 5 to 7 inclusive

35: and 12 to 14 inclusive, each table section E com-

prises in the present instance a base 25 adapted

to be bolted to the floor at 25¢. Mounted on the

base at each longitudinal side of the section are

. upright side frames 26 and 26b terminating at

‘40 their upper ends in inwardly over-hanging top

supporting portions 21. The frame members 26

and 265 are bolted to the base at 26a. Bolted at

28a to the upper flat surfaces of the portions 27 is

a table top 28. This table proper is formed cen-

45. trally and longitudinally thereof with guideway

' port;ons 29. Also carried thereby is a V-shaped

" guide member 30 and a flat guide strip 31, these

parts together with the ways 29 providing guide -

means for a series of slides P. As hereinafter de-~

' 50 scribed, each slide P of the serfes carries & work
holder which in turn supports the work in posi-
tion for operation by the machine tools. Each
slide F is formed with projecting guide portions

32 extending into the ways 28 and also has on its

. 55 under side a V-shaped groove into which the
wedge member 30 fits and alines the slide. The
Slides F are thus held firmly in position within

the alined guideways of the table sections and
are.capable of sliding longitudinally through the

*60 guideways from one machine to the next. . 0
¢ . In the present instance the construction is
<preferably such that the slides- F are arranged

In pairs in abutting relation, each pair of slides

having a total length corresponding to the length
65 of each table section, and mechanism is provided .

JAn the present instance for shiftihg all of the )

* slides simultaneously in pairs. This' mechanism
may be arranged to shift the slides singly ‘where
.machine operations require a different dwell of
70 work holders at different stations. Such mecha-

nism may be operated hydraulically, electrically, .

" pneumadtically, ‘or through other suitable auto-
mati¢c mechanical means, In' the present in-

stance this is accomplished by means of ‘rams '

" 45 operated from hydraulic cylinders, .

'~ 2,120,966

Referring particularly to Figs. 8, 9, 14 and 15,
each table member 28 is provided with a central
recess 28b within which is mounted an hydraulic
cylinder 33 provided with a ram or piston rod 34
carrying at its forward end an abutment or head
35 having a flat base 35¢ adapted to slide freely,
during reciprocation.of the ram 34, on the flat
bottom 28c of the recess 28b. ' Pivoted at 37 with-
in a recess in the upper end of the member 35 is
a dog or latch 36 which is weighted at 38 so as

-normally to hold the dog in the position shown
in Pigs. 9 and 10 so as to engage a transverse
abutment bar 38 bolted to the under side of each
slide F. ~The dog 36 is provided with a cam sur-
face 36a so that when the ram is retracted the
dog can pass the abutment bar of the
slide into position behind it. In the present in-
stance the cylinders 33 of the several table sec-

" ‘tions are arranged in staggered relation, one

cylinder and ram being mounted within each

table section 28, and all of the cylinders operated
in timed relation by control mechanism herein-

after described. - ,

Automatic means is also provided for locating
and clamping each work holder slide F in exact
position opposite each machine for the machin-
ing operation on the work piece carried by the
slide. ‘

sive, there is mounted in a vertical recess in the
top of .each table section 28 a spring pressed
locating pin 40 which is adapted to mate with a
‘recess in the under side of the slide F. This lo-
cdting pin or-plunger is pivoted at its lower end
to one end of a pivoted lever 41 mounted within
a recess 42¢ in a block 42 holted to the under side
of the table top 28. This block has a central

opening through which extends a bar 43 held in-

position by a bottom retaining plate 44. The
central part of this bar at its under side is pro-
vided with rack teeth and at its upper face with
a cam recess 45 cooperating with the free end of

the lever 4. At the right and left of the recess.

46 the bar 43 is also machined at its upper face
- to provide angular cam slots 46 within which ex-
_tend pins and rollers 41, secured to a laterally

10

15

gz:eceding .

20

25

Referring particularly to Figs. 12 to 17 inclu- -

30

35

40 - -

45

shiftable plate 48. Yieldably attached to oppo- -

a pair of wedge blocks 48 and 80 which extend
, through openings in the lower énds of pull rods
52. The teeth of the cam bar-43 mesh with a
'pinion §3 cut into theé end of a shaft 58 which
at its outer end is provided with a pinion 55 mesh-
ing with teeth cut in a vertical piston rod 56

" operated from an hydraulic cylinder 57. ‘A single .

rack bar 43, or a series thereof extending end to
end may be provided in the fable sections and
these may be operated by the single'cylinder.57,
or a plurality of cylinders may be employed which
are automatically controlled in timed relation to
‘other mechanisms.- : -

It “will be understood from the foregoing that
the slides F' are propelled preferably, although
not necessarily, in pairs, and in abutting relation

the length of the table sections. The length of-

the stroke of the ram 34 of each cylinder 33 is
such as to move each slide one-half the Ilength
of & table section and a distance corresponding
closely to the required travel necessary to posi-
tion any one of the slides at a given machine

site sides of this plate by springs (not shown) are

51 to the upper ends of which are secured clamps -

50
55
60
85

70

-operation. When a slide reaches a position cor- -

. Tesponding to the end of the stroke of the ram 34
the cylinder 57 will ~be automatically operated
shifting the cam bar 43; causing the lever end 41
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15
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to drop into the recess 45 whereby the locating
pin 40 will be pressed upwardly and will lodge
in the locating hole in the slide F' thus locating

the slide in proper position. Thereupon the wedge

49 will be shifted laterally in the same direction
to -force the clamps 52 downwardly into engage-
ment with the side flanges of the slide F, thereby
clamping the slide rigidly in position. _ :
Referring particularly ‘to Figs. 2 and 4, the
exit-end G of the giide way through the table
sections ‘is open. At this point the ‘work piece;
having been operated upon successively by the
machines A, B, C, and D, will be removed from the
work holder carried by the slide F,’and the slides
with their work holders will be propelled ‘in suc-

. cession out of the guideway onto a table 58 .hav-

2

(=

25

3

=]

.35

40

50

55

ing an alined guldeway into which the guide
_portions 32 of the slide will fit. The table 58 is
carried by an upright back plate provided with

guideways 59 cooperating with mating guides 60

carried by a column 8f, the base §2 of which is
bolted to the base of the apparatus. The table
58 i thus carried. by a vertically movable slide
-attached to & vertically reciprocating ram 64
operated from an hydraulic cylinder 83.

After the slide has been propelled onto the
table 58 the latter is lowered by the ram to the
dotted line position shown in Fig. 4 and at this
point the slide with its work holder is. propelled
onto rollerways 65 (see Flgs. 4 and 15). "This
latter operation is carried out by means of an
hydraulic cylinder 8§6 carrying a horizontally re-
ciprocating ram 67. The cylinders 63 and §6'are
controlled from an hydraulic pump 68 operated
by an electric motor $8. This ram mechanism

64 and 67 is automatically operated and timed by
“‘Prame membérs 167 are bolted to the side frames

the control mechanism hereinafter described.”
" The rollerways 85 comprise spaced longitudi-

nally aligned rolls carried by angle brackets 70

secured to the base of the machine and this roller-
way extends through a tunnel formed between
the top. bottom and upright sides 26 and 28b of
the table framework. When the slides F are
.successively propelled onto the rollerways 88 they
“are picked up in succession by a chain conveyor
11 (Figs. 18 and 19) traveling between the-roller-
. ways 85 and mounted on the base 25 of the sec-
tions. This endless chain conveyor may be of

standard construction, traveling over sprockets -
¢ will e provided at each end of the apparatus,

at' opposite. ends of the machine. The chain is
provided at intervals with upwardly projecting
dogs 12 adapted to engage the ends of the slides.
Each dog.72.is pivoted at 13 to a channel bracket
14 secured to a link of the chain and is normally
held in upright position by means of a spring 15.
The chain at the front end of the machine travels
over a sprocket 76 journalled on a stud 17, and

« attached to the hub of the sprocket is a worm

60

gear 18 operated from a worm. shaft 79 (Figs. 1,
.3, 18 and 19). The shaft 79.at its inner end car-
ries a sprocket 80 which is operated by a belt

. or chain 8- fiom the drive shaft 82 of an elec-

" 65

" series of operations.

tric motor 83

It will
in succession from the exit end of the table guide-
way to the entrance énd thereof for a sucpeeding
The slides are transferred

. from thé level of the conveyor rollerways 65 to

70

_“chain orito a table 84,

75

the level of the table guideway ab the entrance
end H (Figs. 1 and 3) by means of elevator mech-
anism similar to that previously described. Each
,slide"will be pushed by a dog 12 of the conveyor
This tablé has an upright
pack plate carrying guideways 85 cooperating
with vertical guides 86. carried by a column 81
. . Ll t oy

- 94 operated from an electric motor. 95.

" 96, 97, 98 and 99. :
. In the preferred form

i )
be seen that the slides P are returned

ety

the base of which is bolted to the base of
chine. ‘Attached to the table is a ram 89 oper-
ated from an hydraulic cylinder 88. It will be

_understood that each slide F' will be elevated on

the ‘table 84 into the horizontal plane of the
horizontal guideway in the table sections E and
will bespropelled from the platen or table 84 onto

the table section E at' the entrance of the-ma-.

chine by means of an hydrautic cylinder §i:car-

‘rying a reciprocating ram 92. The cylinders. 81

and 88 are supplied through an hydraulic pump
The
machines A, B, C and D, are operated in the
conventional manner by means of electric motors

the slide sec#ons and
their work holders are preferably returned from

_the exit end of the apparatus to the entrance

end through a tunnel within the framework of
the table sections. If desired these sections may
be returried by an overhéad conveyor above the

" table sections and machines, in the manner il-

the ma-

10
1B

20

Iustrated, for example, in Figs. 20 and 21. It is _

preferred that the return conveyor operate either

" abpve or through a tunnel below the-table sec-
tions since this method has the advantage of.

conserving floor space in the plant and facilitat-
ing.access to the machines.

25

Referring to Figs. 20 and 21 elevator mecha- -

nism is provided for transferring the slides and

~work holders from the level of the table 28 to a

higher level. This élevator mechanism comprises
a transfer table 161, similar to the taples 88 and
84, having an upright back plate {62 provided
with guides 183 cooperating with guides | 84 car-
ried by a colimn 105 bolted to the base 106.

26 and 26b.and to the upper ends of these frame
members are bolted spaced horizontal supporting

bars 188 forming an upper frame {08 carrying

angle brackets 189 which support spaced lines of
rolls $10 upon which the slides F travel. The
slides are”propelled in succession by means of
a conveyor chain @42, traveling at opposite ends
of the machine over sprockets {11. This conveyor
chain carries at intervals a series of dogs similar

-to the dogs 12 which engage the ends of the slides.
" It"will be understood from this construction that

the elevator mechanism shown in Pigs. 20 and 21

and -at the exit end the slides will be trans-
ferred from the level of the guideway to the

35

upper level of the gravity rolls 110; and at the -

. entrance end the slides F* will be transferred from

the upper level to the lower level of the guideway.
- The motor 83 for driving the return chain con-

_veyor is controlled by a suitable switch 83a (Fig.
3) .which has an operating part projecting into

the path of the table 84 so that when the latteris

" Jowered it will .operate the switch and thereby

the motor 83 to start the conveyor. At the oppo-
site end of the apparatus at the entrance of the
tunnel there is also a switch (not shown), which
is-actuated by a slide when propelled onto the con-
veyor rolls-so as to start the motor 83. ‘Another
switch (not shown) is preferably located within
the tunnel adjacent the first machine A which

" is operated by & slide so as to stop the motor 83.

A control lever 93 may be provided (see Figs. 3

‘and 3a) for starting and stopping the hydraulic

pump 4, and another lever 80 for starting and

"stopping the ram 89. These levers may be pro--

vided for emergency. purposes, and similar bhand

_control levers may also be provided at the exit

end of the apparatus for the same purpose. -
‘ AU .

65

70’

([
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Each of the machines particularly adapted for
use in the present apparatus is of the automatic
unit type which is started by the operator through
a push button switch and is fully automatic

throukhout one complete cycle of operation, the -

machine. having & return limit switch operated

when the spindle or tools back away from the -

work to stop thé 'machine.- The machines may be

located on the line by accurately positioning the

drill or other tools in proper relation to the work

_holder locating pin of the table section. The ma- -

chine usually has a bushing plate or guide mem-
ber for the drills so as to exactly center them
relative to the work, such as the member {15 car-
ried by the frame of the machine C, Fig. 7, or the
member 116 attached to the table section as
shown in Fig. 5.

It will be understood that’each slide has at-
tached thereto a removable work holder which
will be of a kind adapted for the particular-work,
In the present case, by way of example, the work
holders J (Fig. 4) are-designed for holding auto-
mobile cylinder blocks K (Figs. 5-7 inclusive).

In Figs. 1, and 22-2¢.inclusive, I have illus-
trated a unit L for automatically controlling the
various operating mechanisms of the apparatus
in timed relation. This unit comprises a base 120

and a suitable housing (not shown) to enclose

the mechanism of the unit. A cam shaft 121 is
carried in suitable bearings in upright frame
members 122, this shaft being driven through
gearing of a reduction unit. 123 from the drive
shaft 124 of an electric motor 125. This motor

is started or stqpped by means 6f two push button

switches forming part of a control box unit 125e.
The cam shaft 121 carries a series of cams of
required number for automatically operating any
or all of the mechanisms. In the present instance
the shaft carties six cams, 126,127, 128, 129, (30
and 131. Each cam cooperates with a cam roller
132 carried by an upright swinging lever 133 piv-
oted at its lower\end at 134 and at its upper end
pivoted to a link I35 which in turh is.connected

to a rod 136 for operating & valve or switch, as.

the case may be, carried by a casing 131 "The
cams 126—130 operate, through-the mechanism

described, a series of valves M, N,’O, P and Q °

mounted on a table (38 bolted on the supports
122. At R is shown an electric switch suitably

connected to the control boxes of the motors 86,

81, 98 and 99 for starting these motors, this
switch being actuated through the medium of the
cam 131 and intermediate parts.- Each of the
valves M—Q is connected in any well known
manner to the particular- mechanism which each
valve controls for the purpose of starting and
stopping such mechanism. The valve M op-
erates the hydraulic cylinder and ram'88, 89. The
valve N operates the hydraulic cylinders 51 for
controlling the locating pins or plungers 40 and
the clamping members 52 for the slides. The
valve O operates all ‘of the hydraulic cylinders
and-rams 33, 34 and the cylinder and ram 81, 92,

level. The valve P operates or controls the hy- -

draulic cylinder and ram 683, 84 at the exit end of

the apparatus. . The valve -Q controls. the hy- -

draulic cylinder and ram 88, 67, at the exit end
of the apparatus to propel the slides successively

onto the conveyor rolls. : :
The : cams . 126—I13{ are designed and con-

structed witil{relé.tipn ‘to-one another so'as to op-
v

erate the valves M--Q and electric switch R in
proper titied relatibn. - One of the cams 129 is

illustrated, for ‘example, in Fig. 23. This cam

-,

2,120,066 .

\

has a portion 128a.which operates to- open the'
valve through the roller 132 and lever 133, there-
by operating the ram in a forward .direction.

.The cam also has an operating surface' 128b

which in cooperation with the roller 132 permits

5

a return spring (38 to reverse the valve and

shift the ram in a rearward direction. The cam
also has a cam surface 129¢ which in coopera-
tion with the roler 132 causes a dwell and holds
the ram inactive during a predetermined time.
In the present apparatus, herein shown for the
purpose of illustrating one embodiment of the
invention, the control mechanism for actuating
the various parts of the apparatus as well as the
line of metal working machines in. proper timed
relation preferably operates as follows. Assum-

10 .

15 -

ing that the table 84 is in its upper position as

shown in Figs. 3 and 3A on a level with the ways

- 29 in table section E, Figs. 5 to 7 inclusive, and

that table 84 carries a work holding slide mem-

20

ber F.that has suitably mounted thereon a me- .

tallic work piece; also assuming that. each of the
table supports E, Figs. 1, 2, 3 and 4, are Carry-

‘Ing two of the work slides F' that likewise have,

metallic work pieces suitably mounted -thereon,

-it will-be seen that there will be a continuous

line of work holder slides F in succession from
entrance end H to exit end G of the main guide-

- way 29 and also a work holder slide on table 84.

At this time it is assumed that table 58 is empty
and in’ its upper position as shown in Figs. 2

25

30

and 4 on a level with guideway 29. Cam 127

thereupon operates to open valve N, whereby
the hydraulic cylinder 51 and rack -ram 56,

. through connecting mechanisms, withdraw the

locating pins 40 and release the clamping mem-
bers 52 from the. slides. Immediately following
this in predetermined timed relation the cam
128 operates to open valve O, whereby the hy-
draulic cylinders and rams 383, 34 function to
shift the slides in the main guideway simulta-~
heously from -one station to another, and the
hydraulic cylinder and ram 9!, 92 function to

shift a work slide from the idle or loading sta-

tion, represented by table 84, onto the main
guideway 29, it being understood - that. one of
the rams 34 shifts a work slide from the main
guideway 29 to the idle or unloading station
represented by table 58. At this time cam 128
has suitably revolved to reverse valve O, thereby
retracting ram 92 into cylinder 81 and rams 3
into ‘their respective cylinders 33. At the com-
pletion of this retraction of ‘the rams cam 128
has suitably revolved to place valve O in a dwell
position. o S

*  Simultaneously with the reversal of valve O
by cam 128; cam 21 reverses valve N which in

" turn reverses the action of cylinder 87 and rack

85

"3

50 -

55

56 whereby the locating .pins are released for

movement into their operative positions in slides
F and clamping members 52 are drawn into

‘clamping positions. Immediately, following  the

: ~ foregoing operation cam 131 operates .to cl
for propelling the slides. at the.upper conveyor - leotro & ur the

60

the electric switch R, which in turn releases the - -

various control mechanisms on machines A B,

C, D, which in turn carry out one -complete op-

eration cycle on the work. carried by the work
slides located o'mgoslte the machines. - At the

completion of the work cycle, cam {31 has opened-

switch R and machines A, B, C, D, have re-
turned to starting position and remain or dwell

timed relation, by cam 131 and switch R, -

.- During the time of the foregoing machine op-

eration cycle cam 126 has actuated valve M caus-

70

An this position until again actuated, in proper
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ing hydrauhc cylmder and ram 88, 89 to lower
empty table 84 to the level of the refurn conveyor
rollerways 65. The table 84 during its-downward
travel actuates the sw1tc\h 83a which starts mo-
5 tor 83 and conveyor chain T1, causing the lat-

" ter to shift a work slide onto the empty table 84 '

immediately. after it has reached the level of
the return conveyor. At this time cam 126 re-
verses valve M causing’ hydrauhc cylinder and
10 ram 88, 89 to elevate table 84 carrying the work
slide to the level of guideway 29 in table E.
Table 84 with its work slide dwells or remains
gt this elevation until the proper time to repeat

' its cycle, and during this dwell the work slide

15 is loaded with another metallic work piece.
During the aforesaid machine operation cycle,
table 58 at the exit end of the line is also com-
. pleting its cycle. - Immediately after receiving
..+ a work slide F' which was prevmusly shifted from
.. 20 the exit end of guideway 29 ‘onto table 58 by hy-
"~ draulic cylinder-and ram 33, 34, this slide is re-
lieved of its métallic work piece which has pro-
ceeded through the various machine operations

" in the.line. At this time cam 129 operates valve:

25 P whereby- hydraulic eylinder and ram 63, 64
’ lower table 58 with its work slide to-the level of

the return conveyor as shown in dotted lines in - .

Fig. 4. Cam 130 thereupon operates valve @
. which causes hydraulic cylinder and ram 66, 67
30 to push or shift work slide F onto the return roll-
- effways 65. Cam 130 then reverses valve Q which
retracts. ram 67 into cylinder 66. At this time
cam 129 reverses valve P which. causes hydraulic
cylinder and ram 63, 64 to elevate empty table
35 58 to the level of guideway 29 at the exit end of

the main guideway. Table 58 dwells or remains:

at this elevation until it has again received a
work slide F and then repeats its operating cy-

* clein propex predeterm.med timed relation. Work
40 slide P shortly after being shifted from table 58
onto roller guideways 65 is picked up by endless

" chain 11 through the medium of one of the dogs
12 and is conveyed to the.opposite end: of con-
veyor where slide F, at a suitable point, erigages

45 and actuates. an electric switch - (not shown) -
which causes motor 83 and conveyor chain 11 to-
stop just before slide F* reaches the exit end of.

‘Slide- F.remains at the end

the return conveyor.

. of and just within-the tunnel of the frameé until
50 table 84 during its. descent again actuates swltch
$3A. i :

g claim::
o1, An: apparatus for handlfng metalhc work
< pleces for successive machining operations, com-
55 prising a series of metal working machines’ ar-
- ranged in line, a supporting table having a top
horizontal guideway extending continuously from

“

the first machine to the last.in said line, said table -

comprising . independently removable sections
60 each having separate floor supporting means, a

series of work holding mémbers having’ portions,

fitting said’ guldeway for predetermined travel on

'$aid table, power operated means for shifting said i

members to station them in succession opposite

65 said machines,.a coglveyor for réturning said.

~ members from the exit'end of the guideway to the

- entrance end, and’ mechanism for clamping sald

work holding members in succession to said re-
'movable sections.

.2, An’ apparatus. for handllng metallic work

) pieces for ' successive machininx operations

-~ wherein s line of machines are arranged to oper- -
i .- ateone after the other on each work plece, com= .

prising a frﬁme hayving an open ended horizontal

75 guldewd‘y extendin“g contlnuously past each ma- .

2,120,966 o _ 5.
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chine, a seri€s of separate w0rk holders guided in
said guideway, lopgitudinally reciprocable mem-
bers engageable successively with certain of the
work holders beneath the same for shifting the
work holders in a line through the guideway, and §
means for locating each work holder opposite a
machine for an operation.

3. An apparatus for handling metallic work
pieces for successive operations by a series of
metal working machines arranged in line, com~ 10
prising two horizontal conveyors, one lying in a
vertical plane above the bther; two vertical con-

- veyors, one located at the end of each horizon-

tal conveyor; one of said horizontal conveyors -
comprising a supporting table provlded with a 15
horizontal guideway and a series of work holding
slides adapted.to travel in the guideway; each
vertical conveyor comprising an elevator between
the ends of the horizontal conveyors. for trans-
ferring each slide from one horizontal conveyor 20

to the other without inverting the slide; and pow--
. er operated means for operatmg all .of said con-

veyors in timed relation.
4. In an apparatus for handllng metallic work

" pieces for successive machining operations in 25

which a series of metal. Workfng machines are °
arranged in line, the combination of a series of
work holders, four independently operated con-
veyors for moving said work holders successively

in a continuous cycle, each conveyor having a 30
path of movement at right angles to the next ad-
jacent conveyor, one of said conveyors comprising .

- a horizontal stationary guideway and a series of
-tlides movable in the guideway and each slide

carrying -a work holder, -and power operated 35

mechanism for operating each conveyor. :
5. Work holding and conveying apparatus for

8 series of machlnes\adapted for machining op-

-erations 'on metal parts, comprising a series of
work holders, means for moving said work holders 40

in succession from each machine to the next, a .
continuous guideway for ‘guiding the work hold-
ers in a predetermined path with respect to said
machines, power actuated devices for clamping -
the work holders at opposite sides of the guide- 45 -

way opposite the machines for simultaneous ma-
chining operations and for unclamping the work

‘holders after the completion of said operations,

a separate conveyor for returning the work hold- .
ers from the last operation to the first operation 50
and extending on a different level from -said

guideway, megns for transferring the work hold-

ers from the lével of the guideway to the level of

said conveyor without ‘changing the angular posi- -
tion of said work holders, and means for trans-,
ferring the work holders fromthe level of saldw o

- conveyor-to the level of said guideway adjacent

the first operation. &
6. The combination of a line of machines, a -

" series of work holder slides, mechanism including 60

reciprocating- devices behneath the slides: for in- -

termittently shifting said slides in succession in

a predetermined path past said machines, méch-
anism for locating and: releasably clamping. the .
slides successively at operating stations opposite “g5 -
the machines; mechanism for operating ‘said ma~

_chines; and power driven'‘means:for: controlling

all of ‘sald mechanisms to eﬂect the. operatlon -
thereof in recurrent cycles. - B
7. In an apparatus for handling metallic work 70

. pleces for successive machining operations, the

combination of a plurality of metal ‘working ma- -
chine units ‘arranged-in line; means. forming a
continuous main guideway from the first machine’

to the last machine, a séries of work holder slides s
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e - (

cating and clamping a plurality of slides in fixed
positions at operating stations opposite the ma-
chines, a support forming a loading station in

advance of the first machiné and a support form- -

ing an unloading station beyond the last machine,

sald supports having guideways extending in con-'

tinuation of sald main guideway, a return con-
veyor, and reciprocating devices for shifting the
slides from said supports’to the return conveyor

_ ‘and;vice versa.

15

8. In an apparatus for handling metallic work
pleces for successive machining operations, the
combination of a plurality of metal working ma-
chines arranged in line, means forming a con-

tinuous main guideway from the first machine to
the last machine, a series‘of work holder slides -

adapted to travel in the guideway, means for lo-

. cating and releasably clamping a plurality of said

slides in fixed positions at operating stations op-

posite the machines, a support in advance of the-

Airst machine and a support beyond the last ma-
chine, said supports having guideways adapted to
extend in continuation of said main guldeway to

-form idle stations for said slides and being shift-

able from said stations to the return conveyor

and vicé versa, power driven- mechanism carried

" by said guldeway means for shifting said slides,

45

70

¢
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power driven means cairied by said guideway .

means for operating sald locating and clam;
means, and means for starting said mathines, '

9. In an apparatus for handling work pieces for
successive operations at a series of stations op-
Pposite d series of machines arranged in succession,

- the combihation of means forming & continuous

guldeway from the first machine to the last ma-
chine, a series of work holder slides adapted to
travel in the guideway, means for locking a plu-
rality of slides in fixed positions in the guidewsay
at operating stations opposite said machines, a
support located in advance of the first machine
and a support located beyond the last machine,
each of said supports being releasably secured
in fixed position to said guideway means and
adapted to form a continuation of said guideway
to receive a slide and forming idle stations, and

mechanism beneath the guideway for intermit-

tently shifting the slides in the guldeway. '
'10. In

cession, the combination of means forming a
continuous guideway from the first machine to
the last machine, a series of work holder slides

adapted to travel in the guidewdy, means for

.locking a_plurality of slides in fixed positions in
- the. guldeway at operating

stations opposite said
machines, a support located in advance ‘of the
first machine and a support located beyond the
last machine, each of said supports being remov-
ably secured in fixed position to the guideway
means and adapted to form a continuation of
said guideway to receive a slide and forming idle
stations,
the, slides in the guideway, and separate mecha-

nism for shifting a slide from the first named sup-
muﬁ'& the guideway and for shifting & slide
named support.

from the guideway onto the last r

11. The combination of & series of work holder
slides designed’ to carry‘work pieces adapted to
be operated upon successively by a line of ma-

‘chines, a single level main guideway extending

past machines, a single level return guide-
.way, a plurality of reciprocating devices beneath
‘the main guideway

U

apparatus for handling work pleces
for successive operations at a series of stations -
opposite & series of machines arranged in suo- * -

for  intermittently shifting

. . ’,1’0,“6
adapted to travel in the guideway, means for lo-

slides in stccession on the. guideway, & Sraight
line operating means for transferring the slides
In succéssion from the exit end of the main guide-

way to one end of the return - guideway, and
straight line operating means for transferring the 5

slidés in succession .from the opposite end of the
return guideway to the starting end of the main .
guldewsy. . ¢ :

12. The combination, with a line of -machines,

of a series of work holders, mechanism -for - 1g

termittently shifting said work holders in a pre-
(determined path past sald machines and for in-
termittently clamping said work holders in posi-

-tion at fixed operating statfons opposite the
machines during operation of the machines on 15

the work, mechanism for transferring said work
holders in succession from the last machine to the .

first machine, mechanism for controlling the op-

eration of said machines, and power driven means

for controlling all of sald mechanisms.to éffect 20

the operation thereof in recurrent cycles and to
coordinate the operations thereof in timed rela-

tion. =
13. In an apparatus of the class described, the

combination with a plurality of automatic ma- 25
. chines having separate electric power units, of

a series of work holders; means for supporting
sald work holders for movement in & predeter-
mined path past said machines, mechanism for

ping - intermittently shifting sald work holders and 30
-for maintaining the same at_fixed operating sta- a
- tlons opposite the “machines” during predeter-

mined periods of time, and means for automati-
cally " starting and. stopping said power units

whereby the machines will complete their cycles 35

of operation on, the
time. L . .
‘14.. An apparatus for handling metallic work
pleces for successive machining operations where-

work during said periods of

in a line of machines is arranged to operate one 40

after the other on each work piece, comprising a'
frame having an open ended horizontal guideway
extending continuously past each machine, said
frame comprising a succession of table sections

releasably secured together and provided with 45

Spaced vertical side supports forming a horizon-
tal tunnel extending through the frame beneath

" the guideway, a series of separate work, holders

guided in said guideway, power means. for shift-.

ing the work holders in a line through the guide- 50
Wway, means for locating and clamping each work -

holder opposite each machine for operation,
a return conveyor extending horizontsa ly through -
sald tunnel, means for independently transferring -

. each work.holder from the exit end of the guide- 55

way to the

A conveyor, and means for independ-
ently transf

erring -each work holder from the .

- conveyor to the entrance end of the guideway.

T15. In an apparatus for handling metallic

work pleces for successive niachining operations, 60
.the combination of means forming a continuous

horizontal guideway, a plurality of work-hoiding
slides slidable in succession in said guideway, a
plurality of metal working machines mounted

in line along said guideway, said machines having %5

tools shiftable transversely of the guideway into
and out of position to perform operations on a

plurality of sides of work pleces carried by said .

slides, mechanizm for intermittently shifting said
slides in said guideway

sucCessively positioning the slides at fixed .op-
erating stations opposite the machines, releas-.

able mechaniam for clamping_ each. slide at op-

~ posite sides of sald guideway at each operating %

and including means for _70_\
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station, and 'pbwer driveri ‘means for actuating
- each of said mechanisms. ‘ :

. 16. In an apparatus for handling metallic-work

pleces for successive machining operations, the -

combination of means forming a continuous hori-
zontal guideway, a plurality "of . work-holding
slides siidable in succession in said guideway, &
plurality of metal working machines mounted in
line along said guideway, said machines having

10 tools shiftable transversely of the guideway nto

15 said slides through

and out of position to perform operations on 2
plurality of sides of work pleces carried by said
slides, mec_:‘ha.nism ‘including a successien of re-
ciprocating members for intermittently propelling
said guideway and including
means for successively positioning the slides atb
fixed operating stations opposite the machines,

~ ‘releasable mechanism for clamping each slide at.
-opposite sides of sald guideway

at each operat-

20 ing station, and power driven means for actuat-

4

25 and releasably secured together in

- tions including upright supports,

ing each of said mechanisms. .
1%7. In an apparatus of the class described, in
combination, a series .of table sections having
horizontal top portions
Iine to form a
continuous straight line slideway,
a series of work-

holding slides having means fitting into sald

' . glideway, a plurality of ‘automatic cycle metal

30

a&

40

working machine . units arranged in line and
mounted to said table sections for oggrating on
the work on said slides from the top and opposite
iateral sides thereof, mechanism for intermit-

tently shifting said slides through the slideway,

sides of the slideway at successive fixed stations
opposite the machines. : o
18. In an apparatus for handling metallic work
pleces for successive machining operations, the
combination - of means forming -a- continuous
horizontal slideway, said means comprising &
serles of table sections releasably ‘secured to-
gether end to end, a plurality of work

way, a plurality of metal working- machines

45 mounted in line along said slideway and releas-

" ably mounted to different table sections, said
‘machines having tools' shiftable transversely of
the slideway into and out of position. to perform
operations on work pieces carried by said-slides,

50 g plurality of ‘mechanisms - cooperating succes=

prising a series of table sections releasably se-
60 cured together end to end,
« . holding slides slidable in succession through sald

sively with different slides .for intermittently
shifting said slides in said slideway, and means

for positioning the slides at fixed operating sta-

tions opposite the machines.- - .

'¥9. In an apparatus for handling metallic work
pieces for suceessive machining operations, the
_coinbination of means. forming 2a continuous
straight line horizontal slideway, said means com-

sliideway, a plurality of metal working machines
mounted in line along said slideway and releas-
- ably mounted to different table sections, said ma-

85 chines having -tools shiftable transversely of the

. “slideway into and out
“* erations simultaneously on a plurality of sides of

70. way and including

of position to-perform op-

work pleces carried by said slides, _mechanish for
. intermittently shifting said _slides in said slide-
‘means for positioning the
. slides at fixed operation stations opposite the ma-
.chines. -, ol

"920. In an "ébparat{ls for handling _m’etéillc

" work pieces for st_;ccessive machlning,operations’,' e
76 the combination of means

. comprising a series of

provided with guideways

said table sec- -

mechanism for clamping the slides at opposite.

holding
slides slidable in succession through said slide-

-each table section and
__a plurality of metal working machines secured to

‘the guideway,

‘of work pieces carried by said

a plurality of work- .

forming & continuous

| 7
straight line horizontal slideway, said” means
table sections releasably se-
cured together end to end, a plurality of work,
holding slidesslidable in succession ‘through said
slideway, a plurality of metal working machines
mounted in line along said slideway and, mounted
to different table sections, said machines having
tools shiftable transversely of the slideway into
.and out of position to perform operations on work:
pieces carried by said slides, mechanism for in-
termittently shifting sald slides in said slideway
and including means for positioning the slides at
fixed operating stations opposite the machines,
each of said machines-including power mech-

out of operation with respect to the work, means
for clamping said slides to the table sections, and
means for automatically operating said clamping
means-and for starting said machines at prede-

“termined times.

21, In an apparatus for handling work pieces
for successive machine operations, the combina-
tion of a plurality of metal working machines,
each machine comprising a tool or tools and sep-

10

- anism for automatically shifting its tool into and 16

arate mechanism including an electric power 28

unit for shifting said tools toward and from the
work, means forming a continuous main guide-
way from the first machine to the last machine,
said machines being arranged at a-plurality of

different sides of sald guideway to cause the tools 30

thereof to operate on different sides of the work
pieces, a series of workholder slides adapted to
travel in succession through the guideway, mech-
anism  for intermittently shifting said slides

tions opposite said machines, mechanism for
starting said. electric motors, and power driven

means timed to control said mechanisms for op- -

eration at different times.

‘through the ' guideway into fixed operating sta- 35

" 92, In an.apparatus for handling metallic wdrk 40

pieces for successive machining operations, the
combination of a series of table sections adapted
to be positioned end to end and having cooperat-
ing means forming a continuous horizontal guide-
way, a plurality of work holder slides carried by
slidable in said guideway,

certain of said table sections at oppostte sides of
‘said machines having tools shift-
able transversely of the guideway into and out of
position to perform operations on opposite sides
workholder slides,
mechanism for intermittently shifting sald slides

in said guideway to position the same at operat-

ing stations opposite the machines, mechanism for
clamping, opposite sides of each slide to the table

at. each operating station, and power means for -

actuating said ‘clamping mechanism and for re-.
leasing the same at ‘predetermined intervals of
time. . v

45

"

23. ITn an apparatus of the CIass‘ described i

wherein a plurality of metal working machines

- are arranged in line for successive operation on
“work pieces, a table comprising a series of table

sections provided with guideways positioned in g5

alinément to ‘form a continuous strafght lne
slideway, a series of work holding slides fitting

sald slideway for successive travel ‘therethrough,
some or all of said table sections being releasably

secured together in line and removable independ- 70

ently of one another and also having successive

* stations for supporting at one time a plurality of

‘slides, means carried by sald table beneath the

slides - for - intermittently. shifting said ‘slides .

through the slideway, and nieans for intermit- (]




. opposite said machines.

8 K ’

tently positioning and also
24. In an apparatus of the cldss described, the

combination of a

chine units,
changeabie

plurality of metal working ma-
a table comprising a series of inter-
table sections provided with guide-

B ways positioned in alinement to form a continu-

10

15

25

55

. ty of .sides of: .
. ism including a succession of reciprocating  °
'¢o- Mmembers for intermittently: propelling said slides

ous straight line slideway, & series of work-hold-

Ing slides fitting. said slideway for successive

travel. therethrough,.means for intermittently
shifting said slides through the slideway into fixed
-operating stations, and means for interchange-
ably mounting said machine units to different ta-

ble sections for operation at s plurality .of sides

of said slideway.

25. In an apparatus for handling metallic work -

pleces for successive machining operations, the
combination of a series of table sections adapted
to be positioned. end to end and-having cooperat-
ing means forming a continuous horizontal guidé-
way, a plurality of work holder slides carried by
each table sectlon and slidable in said guideway,
8 plurality of metal working machines secured to
certain of said table sections %t opposite sides of
the guideway, said machines having tools shift-
able transversely of the guideway into and out of
position to perform . ‘
--of work pieces carried by said work holder slides,
mechanism for intermittently shifting said slides
in said guideway to position the same at operat-
"ing statfons opposite the machines, and mecha-
nism for clamping opposite sides of each slide to
the table at each operation station. : '
26. In an apparatus of th
wherein a plurality of metal orking- machines
-are arranged in line for successive operation on
-work pleces, a table comprising a series of table
sections provided with guideways positioned in
alinément to form a continuous straight line slide-
WAy, a serles of work holding slides fitting said
slideway for successive travel therethrough, some
or all
cured together in line
ently of one another and also having successive
Stations for supporting at one time a plurality of
- slides;
the slides for intermittently shifting said slides

through the slideway. , -
27. In an apparatus Jor handling metallic work

combination of means forming & continuous hori-

Zontal guideway, a plurality of work holding slides -

slidable in succession in satd guideway, a plu-
rality of metal working machines ‘mounted in line
" along said guideway, said machines having tools
out; of position to perform operations on & plurali-
work pleces carried by said slides,
. m

¢

operations on opposite sides

class described

of said table sections being releasably se--
and removable independ--

‘and means carried by said table beneath

pleces for successive machining  operations, the

shiftable’ transversely of the giideway into and -

-.through said guideway and including means for

_serles of work holders |
straight-line path past said machines, mechanism
‘intermittently cooperable with said work holders
for intermittently and simultaneously shifting the -
“same in said path relative to said machines and

.for shifting said
- & series of work carrying members supported for

- crate
“cause the tools thereof to opers

’ determined periods of time

riods of time.

: 2,120,966 -
fixing successive slides

erating stations opposite the machines, and power
driven means for actuating each of sald mech-
. 28. In an apparatus of the class described, the

~ combination with a plurality of automatic ma- .

chines, each machine comprising a tool or tools
and separate mechanism including ‘an_ electric
power unit.for shifting said tool or tools toward
and from the work, work carrying means for sup-
porting a serles of work pieces In predetermined
spaced relation and operable to shift said work
pieces in succession in g straight line path rela-
tively to'sald machines, said machines being ar-
ranged whereby the tools thereof will operate on
& Dlurality of sides of the work pieces, mech-
anism cooperable with said work carrying means
for intermittently and.
sald work pieces from.one series of operating sta--
tions to another series of operating stations oppo-
site said machines, means for maintaining said
work pieces at said stations during predetermined

10

-18
simultaneously shifting .

2

20

periods of time independently of said ‘mechanism .

and means for starting and stopping said power

-units whereby said tools will complete their cycles.

of operation on

the work- pleces during ‘said pe-
riods.of time. - :

_.29. In an apparatus of the class described, the
combination with a plurality of automatic ma.-

chines having. separate electric power units, of a
supported for travel in g

Including means for positioning said work hold-
ers at fixed operating stations opposite the ma-
chines during predetermined periods of time, and

means for automatically s and stopping

25

35

said power units whereby the machines will com- -

Plete their cycles of operation on the work dur-
ing. said periods of time. T
.30. In an apparatus for handling work pieces

- for successive machine operations, the combina-

40

tion -of a plurality of metal working machines, -

each machine comprising a tool or tools and sep-
arate mechanism including an electric power unit
tools toward and from the work,

travel in & predetermined straight-line path past
sald machines, said machines arranged to
on different
sides- of the Work pieces, m~chanism cooperable
with said work carrying members for intermit-
tently and simultaneously shifting the same into

for maintaining them at said stations during pre-
and means for auto-
matically starting and stopping said power units
whereby the machines will complete their cycies
of operation on the work pleces during said pe-

50.

‘fixed operating stations opposite themachinesand

60




