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poration of New York
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1

- This invention relates to cloth laying-up ma-
chines of the type which operate automatically
and has for one of its objects the provision of a
cloth laying-up machine of the character de-
scribed having certain novel constructional fea-
tures representing an improvement over that
shown and described in U. S. Patent No. 2,360,859,
dated October 24, 1944, for Automatic Cloth Lay-
ing-Up Machine and which render the operation
of the said machine more efficient.

Another object of our invention is to provide

in a cloth laying-up machine of the character
described novel means whereby the change of
speed of travel of the carriage and the reversal
of the direction thereof are automatically and
substantially simultaneously rendered effective.
- Still another object of our invention is to pro-
vide in a cloth laying-up machine of the character
described novel and improved mechanism and ar-
rangements thereof for driving the carriage from
a source of electrical power.

A still further object of our invention is to
provide in a cloth laying-up machine of the class
described, a gear box and motor unit for driving
and controlling the speed and direction of move-
ment of the carriage which shall be characterized
by its compactness and which shall consist of cer-
tain constructional arrangements represerting
general improvements in the art.

Other objects of our invention will become ap-
parent from the description to follow or will here-
inafter be more fully pointed out.

In the accompanying drawings,

Fig. 11s a side elevational view of a cloth laying-
up machine constructed and arranged in accord-
ance with our invention;

Fig. 2 is a cross-sectional view taken substan-
tially along the line 2—2 of Pig. 1;

Figs. 3 and 4 are cross-sectional views taken
substantially along the lines 3—3 and 4—4&, re-
spectively, of Fig. 2;

Fig. 5 is an enlarged schematic perspective
view of the driving and controlling mechanism
contained in the gear box unit carried by the re-
ciprocating carriage in association with the mo-
tor, as shown in Figs. 1, 2 and 3; .

Fig. 6 is an enlarged cross-sectional view taken
substantially along the line 6—6 of Fig. 2;

Pig. 7 is an enlarged fragmentary view of a
portion ‘of the apparatus shown in Fig. 6, but
illustrating a further step in the operation there-
of;and - i

- Fig. 8 ig a cross-sectional view taken substan-
tially along the line 8—8 of Flig. 6.

~-Referring now in detail to the drawings we
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have illustrated therein a cloth laying-up ma-
chine of the type described in the said Patent No.
2,360,869 and adapted for use in cutting rooms
of manufacturers of ready to wear garments in
automatically laying-up or arranging in super-
posed layers cloth from g bolt or from any other
suitable supply source for the purpose of ulti-
mately cutting the same into component garment
parts.

Such cloth laying machineg generally comprise
a carriage which is caused to travel back and forth
on 3 long table during the course of which the
cloth is arranged in superposed layers.

In Figs. 1 to 4 we have shown a carriage gen-
erally designated by the numeral 26 having pairs
of side wheels 21 and 22 designed to ride on tracks
28 adjacent opposite longitudinal edges of a long
table 25. The goods to be arranged in layers is
carried by the carriage 20 and guided and fed
out to the table in any suitable manner known
to the art, such as, for example, the arrangement
shown and described in the copending applica~
tion, Serial No. 370,784 of Messrs. Gilbert, Dexter
ang Deichmann, filed December 19, 1940.

Mounted on the side frame of the carriage 26
for movement therewith is an electric motor M, of
sufficient power to cause the carriaze 26 to be
driven back and forth along the table through
the mechanism and in a manner soon to be de-
seribed. The motor M is connected to a suitable
source of electric power by any well known elec-
trical connecting means, not shown.

Also mounted on the frame of the carriage 20
in close proximity to the motor M, is a casing 30
housing a control unit for controlling the speed
and direction of movement of the carriage. The
gaid control unit comprises a transmission system
including change of speed clutches and change
of direction clutches which represent an improve-
ment over the change of speed and direction
clutches shown and described in the said prior
U. 8. Patent No. 2,360,869 and which will here-
inafter be more fully described.

The motor M is provided with a pulley 3t
mounted on the motor shaft M which is intercon-
nected to & pulley 22 by a suitable belt 33, the
said pulley 32 being mounted on a shaft 24 jour-
naled in opposite side walls of the casing 29.
Through suitable transmission mechanism with~
in the casing 38, which will be described herein-
after in detail, the rotation of the shaft 34 by
the operation of the motor M will cause a shaft
48 to rotate, the said shaft 40 being rotatably
supported in the back wall of the casing 30.
Transversely suitably mounted across a pair of
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spaced side frames 36 and §7 of the carriage 28
is a suitably rotatably mounted dvlvmg shaft 38.
At a point adjacent the frame 3% the shaft 38
is provided with a pair of sprocket wheels 58 and
5{ simultaneously rotatable therewith. W;xed to
the axle, supporting one of the rear wheels 28, for
rotation therewith is & sprocket wheel 82 (see
Fig. 4). Similarly a sprocket wheel 53 is fixed
to the axle supporting the other rear wheel 22,
for rotation therewith. A relatively short spr ock-
et chain 54 interconnects the sprocket wheels “%
and 52 and a relatively long spﬁo ket chain §
interconnects the sprocket wheels §{ and §3. The
shafts 38 and 43 are in alignmient and suitably
interconnected for simultanedus rotation by a
pair of cocperating clutch members §8 and 57
(see Fig. 2).

It is thus seen from the above desecribed con-
struction that when the shaft 49 is caused to
votate, the shaft 28 will rotate therewith to cause
simultaneous positive drive rotation of the rear
wheels 22 and of the {raction wheels 21 to cause
movement of the carriage along the fable for
effectively laying up the cloth in the well known
manner. It is noted that the direction of move-
ment of the carriage will depend upon the di-
rection of rotation of the shaftl £8.

In accordance with my invention, as shown
in Figs. 2 and 4, the drive shaft 2§ is journaled
in a bearing mermber 58 which in turn is plvot-
ally supported on a rod §9 carried by the fras
35 and 37 of the carriage. The bearing member
58 is provided with a projecting lug &i which is
designed to abut a fxed abutment &2 on the
frame to limit the counter-clockwise rotational
rotation of the said bearing member §8.

The above described construction is designed
to adjustably simultaneously take up the slack
of the chains 54 and 55. A set screw & thleaL
edly passing through the iug portion 6! the
bearing member 58 and engaging the abutmenu
mmember 82 serves to adijust the desired tension
of the chains 54 and 88.

It is partigularly noted that.the position of
pivot point 58 is such that an adjustment of
the set screw €3 will swing the bearing member
53 on its pivot §5 to tighten or lcosen the rela-
tlvely long ¢hain 55 a greater amount than the rel-
atively short chain 84 so that there will be an
equal automatic and simultanecus taking up or
providing slack of the two unegual length chains.

The means for causing rotational movement
of the shaft 48 to drive the carriage in one direc-
tion along the table and then automaticaily re-
versing the direction of movement at a prede-
termined point will now be described:

Fig. 5 of the drawings illustrates in detall the
mechanism of the control unit and recresents a
lower level area A of the countrol unit and an
upper level area B, the latter being positicned
slightly to one side of the former for the sake of
elarity, it being understocd that in actual con-
struction the part B is directly above the part A.

The upper shaft 24, carrying the driven pulley
32 is journaled longitudinally of the casing &8,
in the end wail thereof. On this shaft $4 there
is mounted for rotation therewith & pinion ¥8.
Journaled in opposite end walls of the casing 38
is a second upper longitudinal shaft 34 parallel
to the shaft 84. Mounted on the shaft §i for
rotation therewith is a gear 52 in mesh with the
pinion 59. Also mounted on the same shait 5t
for rotation therewith and spaced from the gear
52 is a pinion 53. Journaled in the end walls of
the easing 39 is a first lower longitudinal shaft
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54 having normally idly mounted thereon a gear
55 in mesh with the gear 52 and a gear 58 nor-
mally independent of rotation with the shaft 54
and fixed to a standard type clutch cup % which
in turn may be selectively made to engage or dis-
engage the said shaft 54 for rotation therewith.
The gear 55 is also normadlly independent of ro-
tation with the shaft 54 and is fixed to a stand-
ard type clutch cup 58 which may be made to
engage or disengage the shaft 54, Fixed to the
shaft 54 for rotation therewith are the gears 59
and §8.

A second lower longitudinal shaft 61 parallel
to the shaft 54 is also journaled in the end cas-
ing walls. ”’1113 shaft 8¢ carries gears 82 and 53
normalily independent of rotation with the said
shaft §f but which are fixed to clutch cups €4
and 68 respectively, means such as is shown in
Patent No. 2,360,888 being provided to selectively
engage and disengage the clutch cups 84 and 85
with the shaft 6i. Also mounted on the shaft 51
for rofation therewith is o small spiral gear §8.
Mounted on the shiaft 48 for rotation therewith
and in direct mesh with the spiral gear 88 on
shaft 6! is a large spiral gear 87T.

Tt is thus seen from the above dsscribed con-
struction that when the clutch cups 68 and 58
are csused to engage ‘the shafts §1 and ‘B4 ‘re~
spectively in the manner which “will ‘Thereinafter
be described, while at the same time leaving the
clutch cups 84 and 81 disengaged, ‘the shaft 48
will be made to rotate in one direction to cause
movement of the carriage in one directioni through
the drive shaft 38, as follows:

When the shaft 34 is rotated by the driven
pulley 32, the pinion 59 will cause rotation of the
shaft 5i through the gear 52: The shaft 54 will
then be rotated by the meshing of the gear 52
with the pinion 53, to cause simultaneous rota-
tion of the pinion 68. ‘The pinion §8 will in turn
transmit rotational movement to the shaft 61
by means of an idler-gear 78 freely mounted on
the shaft 51, which meshes with the gear ‘60
and also at the same time meshes with the ‘géar
63 fixed to the clutch cup €8. The spiral gear
86 on the shaft §i will cause rotation of the shaft
48 through the spiral gear 67.

To reverse the direction of movement of the
shaft 43 and consequently the direction of travel
of the carriage, the cluteh cups 65 and 58 are dis-
engaged from the shafts 6f and 54 respectwely
and at the same time the clutch cups 64 and 57
are made to engage the said shafts 61 and 54 te-
spectively. In such instance it is noted that when
the pinion 58 causes rotation of -the shaft 51

_through the gear 52, the pinion 53 will' mésh with

the gear 56 which will rotate the shaft 54 through
the engagement of the clutch cup 51. The gear
59 being fixed to the shaft 54 will rotate there-
with and since the said gear 5§ is in mnsh with

he gear 62, it will cause rotation of the- shaft
81 carrying th\, Splral gear 65and thenue through
the spiral gear 67 the shaft 49 will be rotated
in the opposite dlrectlon to that pre eviotsly- de-
seribed.

In accordance with this invention the follow-
ing arrangement and design is provided so that
with the change of direction of movement of the
carriage as just described there will be a Sub-
stantially simultansous change of speed, -The
purpose of this is so that, as thé earfiage travels
along a high speed for effective operation, When
it reaches a certain point near -the énd of its
run in one directich, the speed is automatlcally
slowed down, to catise the cédrriage to travel for
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a short distance at low speed to avoid too sreat
o shock of stopping and then when the change
.of direction of movement occurs there will be a
simultaneous change from low to high speed for
effective speedy operation of the carriage in the
opposite direction, and so on at each end of the
table.

Referring again to Fig. 5 of the drawings it is
noted that if the clutch cup 58 engages the shaft
54, then as hereinbefore described the gear 52
driven by pinion 58 will drive the shaft 54 through
the gear 55, and the shaft 61 will be driven
through the gears 59 and 62 which are in mesh
and fixed to their respective shafts. It is noted
that in this instance high speed will result be-
cause of the fact that the relatively large gear
52 will drive the relatively small gear 59 (the
_ ratio in the casing being 2 to 1), the gears 59 and
62 being in' 1 to 1 ratio. It is noted at this point
that when a change of direction occurs, because
of the fact that the cluteh 88 engages the shaft
81 as hereinbefore explained, the carriage will
still be driven at high speed because, instead of
the effective meshing operation of the 1 to 1
gears 59 and 82, there will be the 1 to 1 ratio of
speed between shafts 54 and 61 through the gears
- 60,63 and 718.

- .. Por low speed movement of the carriage it is
‘.necessary for the clubtch cup 87 to engage the
shaft 54 (which, in accordance with the present
arrangement will automatically disengage the
clutch cup 58). Slow speed will result because
of the fact that the pinion 53 on shaft 51, caused
‘to rotate because of the pinion 53 and gear 52,
will mesh with the gear 56 to turn the shaft 54.
As previously explained the rotation of shaft 54
will cause simultaneous rotation of the shaft &4
on-a-1 tc 1 ratio basis through the gears % and
©. 82, The low speed drive will be due to the fact
that the ratio between the said meshing gears
53 and 58 will be 1 to 2.

To operate the pairs of clutch cups 84, 65 and
51, 88 for engaging or disengaging the shafts
6f and 54 the following mechanism is provided:

As shown in Fig. 5 there is journaled in the
front and rear walls of the casing an upper trans-
verse shaft 74 and a lower transverse shaft
75. Fixed to the shaft 74 for rotation there-
with is a collar T8 having a depending por-
-tion 17 in which is slidably mounted a spring
pressed plunger 78 having a roller 79 fixed at the
free end thereof. Freely rotatably supported on
the lower shaft 75 is a fork member 88, the legs
of which straddle the shaft 54 and disposed be-
tween the clutch cups 57 and 88, and having an
“arcuate track portion 81 uppermost. The roller
19 is designed to ride in the track 81.

Also fixed to the shaft 75 for rotation there-
with is a fork member 82, the legs of which
straddle the shaft §1 between the clutch cups &4
and 85. Instead of providing the member 82 with
an arcuate track portion, similar to the track
vortion 8{ of the member 83, we mount a sepa-
rate arcuate track member 84 (see Fig. 6) simi~
lar in purpcse and function to the arcuate track
81, directly on the shaft 15 for rotation there-
with. Cooperating with said track 84 to ride
therein is a roller 85 carried by a spring pressed
slidable plunger §8 housed in a member 87 which
‘in turn is pivotally mounted on a fixed pivet
shaft 88 the said pivot shaft §8 being supported
by the rear wall of the casing 32.

t is thus seen from the above described con-

. struction that when the shaft 74 is rotated, in

a .clockwise direction, as viewed from Fig. 5, the
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roller 19 will ride on the track 81 and cause the
fork member 80 to rotate freely about the shaft
15 in a counter-clockwise direction to cause the
legs thereof to slidably move the clutch cup 57
to actuate the same to engage the shait b4, si-
multaneously disengaging the clutch cup 58
therefrom. Similarly, it is seen that rotational
movement of the roller 85 in the track 84 in a
counter-clockwise direction as viewed from Fig.
6, will cause rotation of the shaft 15 in a clock-
wise direction. The fork member 82 being fixed
to the shaft 75 will also rotate in a clockwise di-
rection to cause the cluteh cup 65 to engage the
shaft 8f and simultaneously therewith to cause
disengagement of the clutch cup 64 with the said
shaft 61. ’

It is further noted that rotational movement
of the shafts 74 and 75 in opposite directions
from that just described will correspondingly re-
verse the operation of the fork members 80 and
82 to cause engagement and disengagement of
opposing sets of clutch cups 58 and 65 respec-
tively.

‘For reasons which will sopon become apparent
the track 84 (shown in Fig. 6) and cooperating
roller 85 and member 87 are located cutside of

the rear wall of the casing 30.

In accordance with this invention the follow-
ing control means are provided for cooperative
action with the ahove described mechanism so
that when the carriage travels along the table
in one direction and reaches a predetermined
point along the table the speed will be auto-
matically changed from high to low and after
proceeding for a predetermined relatively short
distance at such low speed the direction of move-
ment of the carriage will be reversed and sub-
stantially simulaneously therewith the speed will
be changed back from low to high. The same
cycle of operation will be repeated at the end of
the run in the opposite direction and so on con-
tinuously. The time in which the operation of
the cloth laying apparatus is in low speed is
thus greatly reduced.

As shown, generally, in Figs. 1, 6, 7 and 8 of
the drawings, at a predetermined distance from
each end of the table there are provided a left
hand cam unit and a right hand eam unit both
similar in function and design. For conven-
ience in description the left hand cam unit only
will be described. As clearly shown in Pigs. 8
and 7, this cam unit comprises a relatively flat
rigid body member 189, provided at its upper end
with lugs 18f having longitudinal slots adapted
to receive therein the vertical portions 23a of
the track 23 lccated at the front longitudinal
edge of the table. Set screws {82 are provided
to maintain the cam unit in a position depend-
ing from the table top. The main body por-
tion {89 is provided with a pair of downward in-

tegral extensions (83 and 184, the extension 184

- being lower than the extension 183, the purpose

65

of which will socn hecome apparent.
At the bottom of each extension there are pro-
vided outwardly disposed lugs (832 and {84q.

. A cam bar 185 is pivotally mounted at one end

70

75

to the lug 188 by means of the pivot {86 and is
so arranged that the iree end 1852 of the bar
{85 freely rests upon the lug 184a which serves
as a shoulder therefor.

As shown in Fig. 6 there is fixedly attached to
the frame of the carriage by means of bolts 90
8 supporting bracket arm 91 having rigidly at-
tached thereto at the lower end thereof a block
member 92. It is noted that the block member
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.is -positioned :below:the:table-s0-as to clear -the
- track::23. - Rotatably: mounted: on . the -block
--member :92. by means of a pivot shaft 93 is a
Tocker arm-cemprising the arms 94 and 95. ~ Piv-

- otally attachedtc:the free end of the arm: 95~

by -the pivot:98a:is a-bar:96. ~Fixed to the shaft
_ 1§ for rotation -therewith is a link 97. Pivotally
attached to the free end-of the link 37 by means
.of the pivot 98 is 2 bar:99.. A rigid-rod 98 in-
terconnects the:bars:96-and 99. :It-is thus-seen
-from.the above described construction that when
the-rocker arm 94;°95 is rotated in a clockwise
- direction :abut the fixed pivot 93, the link 97
-will move:from-its .dotted line position 97 "(Fig.

6) to: the full line position 97 to cause clockwise .

rotational movement of the shaft 74. “This,in
-turn, -as previously -explained will- actuate: the
- forlz member 80; to:cause the clutch cup 51 to en-
gage the:shaft 84 andisimultaneously disengage
the clutch cup 58 from-the sgid shaft 54, result-
i-ing-in~the change-of speed-of the carriage  from
- ‘high: to. low speed.

Pivotally attached to the free end of the:rock-
er -arm part 94, -by means of the pivot 05:is a
-roller {06, adapted: to ride on the iriclined bar
185 ‘by. movement-of the-carriage in the direc-

tion of the arrow' X+(Fig: 6) to cause rotation of
~the rocker arm:94; 95 :about the pivot 93 in a
-clockwise direction to.-automatically changethe

speed of movement of the carriage from high to.
-low,:as above described.
-~ The following -means are employsd for auto-
- matically -:changing *the "direction of movement
of the carriage while it is-traveling at low speed.

-~Pivotally ‘attached at one end thereof to the.

arny 84 by means of the pivet 185 is &-lever ‘197.
The said lever187ds provided with a slotted open-
ing -kR8: at the.opposite end therect which slid-
_ably -and pivotally receives therein a pin 188, the
- sald pin F88 being fixed -to a link 119.. A roller
i {{ -mounted: on the pin 189 and disposed on'the
opposite: side of'the lever 187 from that of the
‘link #49, serves to hold the pin (289 captive iri'the
slot {88. The link 119 is pivotally connected to
a. part 142°0f a rocker arm by a pivot 113 which,
~in-turn; s retatably mounted onr a pivot shiaft
14 4:fixed-to:the casing 38. ~The other part {15 of
sthe recker arm:is pivotally connected to one-end
- of a-ink 418 by the pivot 111, the opposite end
of tha:said-link 116 being pivotally attached to

an-extending bar portion 872 of the member 87. -

+ It isthus seen-from'the ‘above description that
vwhen the.roller 416§ rides up on the cam bar 185,
the pin:i88: will strike'the bottom wall of the'slot

488 and cause rotational movement of ‘the rocker, .

arm 412, 115 about the pivot {14 in a clockwise
~direction. - This action will cause ‘theé link 116 to
rotate the-member 87 in-a-clockwise’ direction.
Ty the full line position .of the above described

parts, when the roller 185 has reached the highest .

point.on the bar 85, the action will have caused
the shaft- 75 to rotate-in a counter-clockwise di-
rection, through the track 84 and roller 85. "An
~abutment.- member 128 fixed to o shaft 121 ‘which
<in turn .is fixed-to. the-casing wall- 88 limits-‘the.

that the -roller-85 willy not. leave its-track-84.
The abutment member 128 is so positioned-as:to
be-in the path of movement.of the extension 87a.

An abutment lug 125 fixed:to the member. 82

1imits the rotational movement of the rocker.arm
-84, 9% in a-clockwise direction and an abutment

lug: 126 limits: the - rotational . movement  of: the
~roeker-arm94,:35 -in: a-.counter-clockwise - di-
-reetion.

-8

*i Tt is-noted: that the links:fi 0-and:f12:-are pro=

<-vided with adjacently disposed flange:abutments

¢ Hdganditi2e, respectively. ‘The said abutments

A {8a-and {42a.ars slightly spaced from each ather

w0 permit a limited amount:of relative rotational
~movernent between: the links.t18:and. {12 to-pro-

vide z slightly delayed action for the rocker arm
£12; £i5. and:links '1i8. and .87 .and prevent too

;sudcen a jar:on the mechanism when the -direc~

-10

tlon ofsmovement is reversed;-as will now be.ex-

plained.

roAfter the roller 1488 has reached: the:position

srshown inFig. 6 of the drawings the:speed of the
earriage. has: heen slessened -as:.above  described

sand:continues to ride ‘at such: slower speed in the

sosame directien until at the end of its run:and by
=:theqfollowing -means: the direction jof ‘'movement

is reversed and.simultaneously:. therewith: the

::speed-is restered to high so that the carriage be-

20.

ging its-travel and-effective .cloth .laying opera-
tion- without less of time.
Suitably mounted:on the frame of the carriage

: flor:,:axial»sliding movement. with:respect: thereto
18 a barill8 (see Fig. 6). Fixed to:the bar 130

25

.adjecent :one end. thereof and for: movement

vriherewithy isvan. upwardly sprojecting. -abutment

member {3E having a concaved inner surface 135.

. I% is:vioted that the:bar-139 and:the- concaved

- surface k35 are so positioned that when the roller

30

ot

:488- is-in; the: position-at-the top of:the cam bar

-4

,as shown: in Fig: 6, the said surface :$36 of
he-member 135 will-be in-axial alisnment with

~the-roller il on.the link [16.: It is. also noted
that the-length of the-bar:130. is:such that when
w5 the.roller 188 is in the position-shown in Fig. 6

P

~the-.end. 125¢. will-strike up against. s -bumper

member 158 -(see Fig.-1)-in axial alisnment with

. the -rod {138 and suitably fixed:to the table 23.

<spect;.to the movement of the -carriage.
-will cause the -surface 4286 of the. member 135 to

50

-swung over to the detted line position 107

- As. the carriage continues to travel in the same
- dirsetion,: after .the-rod-end: §3%a. strikes the

bumper 158, the rod {38 will-‘be slidably moved:in
the direction of the arrow Y.in Fig. 6. with re-
This

engsge the roller i {.and-to.carry the same along

.in the dirsction of the.arrow Y.  -When this hap-

pens.the lever 197 will be .caused to rotate-in a
clockwise . direction -about- the, pivot 185 to-be
The
above. described action will ‘swing the-levers {10,
412, the arm -#{5.and. the link-{ 18.to their dotted

-line-positions +16%,- 1122, 115! and 146!; respective-~

. 1y, to. in turn swing the member 87.to its dotted

60

~Hne pesition. §71- and  thereby cause rotational
..movement.of the .shaft 15 in.a counter-clock-
.wise. direction to reverse.the direction .of move-

ment of the carriage as hereinbefore explained.

At.the same time, it is noted that the rocker arm

94,85 has.been. caused to rotate in a.counter-
clockwise direction. to. raise. the rod 100 to its

_dotted line position {08l to cause counter-clock-

- wise .rotational movement of the shaft 74 .and

R N 65
clockwigse rotational -travel of the member 81 so

“thereby restore the movement of the carriage to
‘high. speed .as. hereinbefore .explained.

..As_shown in Fig. 7-of the: drawings, when the

.carriage has started to.travel: in the reverse di-

. rection,-that is, in.the: direction opposite that of

the arrow. Y (Fig. 6) the roller 106 will ride un-

sderneath the.cam bar 185 to raise the same on

70

its pivot {86 and freely pass above the bar sup-

. port.184.to continue on-its- way.

When the carriage -has reached near -the end

cof its . run.in .the: direction opposite that of the
arrow: Y- (Figs 6)..the-roller 106 .will ride upon
P

another: cam bar 485, i thericht-hand-end:cam
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unit to lessen the speed of travel in the same
manner-as - just described.- ‘'The rod (30 is pro-
vided with an enlarged abutment end 136b which
is designed to strike an abutment {55 fixed to
the table 23 to cause the said rod 130 to slidably
move in the opposite direction. A second up-
standing abutment member 157 similar in de-
sign and function to the member-{385 engages the
roller i1f and pushes the lever {87 back to change
the direction of movement of the carriage and
simultaneously .therewith to change the speed
from low to high.

It is thus seen that the carriage w111 reclprocate
continuously on the table to lay the cloth and
will automatically near the end of its run in
one direction slacken its speed and then after a
predetermined period thereafter reverse its di-
rection and simultaneously’ with the change in
direction also change to high speed.

It is noted that the detailed construction of
the pairs of clutch cups 57, 58 and 64, 85 are
not shown in the drawings since it is intended
that any suitable type of well known clutch
;neans may be employed in practicing this inven-
ion .

Also: it is noted that in accordance w1th our
invention we have been able to obtain an im-
proved construction - wherein two-directional

10

15

20

movement of the carriage is chtained by a one- -

directional -running - motor; and we have been
able to alter the speed-of travel of the carriage
without changing the speed of the running motor.
In this latter connection it is pointed out that
when' the speed of travel of the carriage -is
changed from high to low speed, its inertia will
drive the shaft 84 through the gear chain at a
speed of approximately three times greater than
the normal speed of the motor shaft. ‘To prevent
this motion from being transmitted to the motor,
which would cause the motor to act as a brake and
thereby cause a jar in the-operation of the car-
riage, an overrun clutch -mechanism is employed.
This over-run clutch mechanism is of any well
known standard type, such as, for example, that
known as free wheeling, and is incorporated in
the puiley 282 in any suitable well known manner.

40

This nrrangement of over-running clutch in the .

pulley 32 thus constitutes an 1mportant ele~
metnt in our invention.

Having described our inventiorn, what we claz‘n
and desire to secure by U. S. Latters Patent is:

1. In a cloth laying machine, a table, a car-
riage, traction wheels supporting said carriage
upon -said table for traversing the same, a motor
carried by said carriage and adapted to be actu~
ated from a power source, driven sprocket wheels
yotatable with sald tractions -wheels, driving
sprocket wheels, sprocket chains coupling said

driven and driving sprocket wheels, a drive shaft

Journaled in said carriage, and- carrying said
driving sprocket wheels for rotation therewith, a
power . .output shaft axially aligned with said
«drive shaft, clutch means releasably coupling said
driving and power output shafts for rotation
together, and means acting between said motor

and said power output shaft for propelling said.

carriage at any predetermined speed and accord-
Ing to a preselected pattern of ‘direction and
operation. Lo .

2. The consiruction acco;*dzn uo' claim 1, chayr-
acterized further in that said la.st mentioned

means co*nprlses 8 housing carried by said car-

riage, said power “output shaft being journaled
in the housing, a power input shaft journaled-in
said housing, means couplm° said motor and

6o
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power input shaft to drive the power input shaft,
and gear means acting between said power input
shaft and said power output shaft for driving
said power output shaft in a predetermined direc-
tion and speed. :

3. In a cloth laying machine of the character
described, the combination of a carriage having
wheels adapted to ride on a traction surface, a
support for said traction surface, a motor carried
by said carriage and adapted to be actuated from
a power source, a drive shaft journaled in said
carriage, means for driving said wheels from said
drive shaft, means for rotating said drive shaft
from said motor for propelling said carriage at
predetermined rates of speed and according to a
preselected pattern of direction and operation
while said motor runs at substantially constant
speed and in one direction, said last named means
comprising a housing carried by said carriage, a
power output shaft cooperatively interconnected
with said drive shaft, said power output shaft
being journaled in said housing, a power input
shaft journaled in said housing, belt means cou-
pling said motor shaft and said power input shaft
to drive the power input shaft, a seventh gear
mounted on said power input shaft for rotation
therewith, a sixth shaft journaled in said hous-
ing, a pair of high and low speed driving gears
mounted-on said sixth shaft for rotation there-
with, said high speed gear being in mesh with
said seventh gear whereby the sixth shaft is
driven, a fourth shaft journaled in said housing,
a pair of high and low speed driven gears
mounted on said fourth shaft and intermeshing .
respectively with said high and low speed driv-
ing gears and normally free to rotate thereon,
normally disengaged high and low speed clutches
carried respectively by said high and low speed
driven gears for selectively engaging either of
said high or low speed driven gears with said
fourth shaft to drive the same at either high or
low speed, a fifth shaft journaled in said hous-
ing, gear means intercoupling said fifth shaft
with said power output shaft to drive the latter,

- reverse and direct drive driven gears mounted on

said fifth shaft and free to rotate thereon, reverse
and direct drive normally disengaged clutches
carried by said fifth shaft driven gears for selec-
tively engaging them with said fifth shaft to
drive the latter, reverse and direct drive driving
gears mounted on said fourth shaft for rotation
therewith, said direct drive driven and driving
gears meshing with each other, an idler reverse
gear rotatable in said housing and intermeshing
between said driving and driven reverse gears,
eighth means disposed for engaging and actuat-
ing selectively either of said reverse and direct
drive clutches, and ninth means disposed for en-
gaging and actuating selectively either of said
high and low speed clutches, whereby the speed
and direction of movement of said carriage may
be automatically regulated according to a pre-
determined - pattern, characterized further in
that said eighth and ninth means are so con-
structed and arranged that the carriage moves
longitudinally along the table at high speed with
the high speed clutch engaged to rotate the fourtk
shaft at high speed, tenth cam means carried
jointly by said carriage and said table and
adapted- when brought into action to disengage

- said high speed clutch and to thereupon engage

75

said low speed clutch to cause the carriage to
move thereafter at low speed, the table carried
portion of said tenth cam means being disposed

at a predetermined location on the table near -
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thé-end. of -the. table.toward-which: fhe: earriage..

is- traveling. and. eleventh -cam.means. carried::

jointly by the carriage:and the:table:atthe end

thereof and adapted when brought into.action to -

disengage said low speed clutch and.re-engage.

said high speed clutch, and {welfth .cam means
adapted to simultaneously.disengage said direct

122
said thirteenth cam:actuating: meansfor-actuat: -
ing said ninth meansto disengage said high speed: "
cluteh  and: to-thereupon. cengage. said:low speed: -
clutch,-to thereafter:cause:the carriage to move

5 -toward the table and at low speed, and so ar- -

drive clutch and to engage. said reverse. drive -
clutch with said fifth shaft, whereupon-the car-: -

riage immediately commences-high speed-travel in.

10

the:reverse direction:across the .table while the -
motor continues to rotate in the same: direction. -

as:originally.

4, In g cloth laying machine-of the character

described, the combination of a carriage having -

wheels adapted to . ride. on a fraction. surface, a
support for said.traction surface, a motor carried:

by said carriage and adapted:to be actuated-from:;:

a power source, a drive-shaft journaled . in said
carriage; means for driving said:wheels from said
drive. shaft, means for rotating.said drive shaff

20.

from:said. motor for propelling :said: carriage-at: -
predetermined - rates: of speed:and according to.a :-
preselected pattern rof.-direciion -and: operation

while said motor runs:at: substantially econstant

speed and in one direction; said last named means::

comprising a housing carried: by said:carriage, a

power output shaff cooperatively-interconnected-
with said drive shaft; said power- output:-shaft.
being _journaled in:‘said-‘housing;-a power input:
shaft:journaled in:said:-housing, belt means -cou-.:

pling said motor shaft and said.power-input:shaft .-
to drive the:power:input-shaft; a seventh gear -
mounted on. said. power-input- shaft for: refation -

therewith, a sixth shaft:journaled:in. said-hous--:

ing; a pair of high:and-.low speed-driving-gears. -

mounted on said sixth-shaft for-rotation there--
with, said high speed gear being:in-mesh with -

ranged that when the carriage contacts.the said.
fourteenth . cam actuating :means,  said ninth.
means is actuated to: disengage said low speed
cluteh: and to re-engage.said high speed clutch,
and further arranged that upon contact with said
fourteenth cam: actuating  means, -said eighth
means is actuated to.simultaneously disengage -
said direct drive clutch-and-to engage said reverse
drive clutch, whereupon the carriage is caused-

- thereafter to move across the-table in the oppo-

site direction: to-its approach, and-at immediate
high speed.

5. In a cloth laying machine of the character
described, the combination of a carriage having
wheels-adapted -to ride :on a traction surface, &
support for said traction surface, a motor carried:
by said carriage and.adapted to be actuated from-
a power source;, a drive-shaft:journaled in -said
carriage, means for driving said wheels from said
drive shaft, means for rotating said drive shaft.
from said motor: for..propelling said carriage -at
predetermined rates of speed-and according to a
preselected: pattern -of.-direction -and. .operation
while .said motor runs at.substantially .constant .
spesd and in.cne direction,.:said last named means
comprising .2 housing carried:by:said carriage, a
power.-output: shaft .cooperatively. interconnected -
with. said. drive: shaft, ssaid: power- output shaft -
being. journaled:in said:housing, a power input -
shaft journaled:in:said.housing, belt means cou-
pling said motor shaft and.said power input shaft-.
to -drive -the. power ‘input: shaft; a seventh gear-

" mounted-on-said.power:input:shaft-for rotation.

said. seventh gear: whereby-the sixth - shaft is -

driven, a fourth shaft journaled in.said:housing;
a pair:of -high ‘and: low-speed:. driven--gears:

40

mounted on:said:fourth-shaft-and:intermeshing.-
respectively with said-high-and-low:-speed -driv- -

ing . gears-and normally: free-to:-rotate thereon;

normally disengaged high-and low speed-clutches -

carried, respectively-by-said.-high and low speed: -

driven gears. for selectively -engaging- either of:
said ‘high-or low speed- driven-:gears: with said -
fourth shaft to drive -the same:at: either high-or
low speed, a fifth shaft journaled in.said hous--
ing, .gear means: intercoupling: said-fifth- shaft -
with said power output-shaft-to drive the latter;:
reverse-and-direct-drive:driven gears mounted on--
said fifth shaft and free:to rotate-thereon; reverse-
and -direct-- drive -normally -disengaged:.clutches -
carried by said fifth-shaft-driven-gears.for: selecs-
tively . engaging -.them: . with. said fifth-.shaft . to-

drive-the latber, reverserand:direct drive driving :

gears mounted:-on:said: fourth: shaft for rotation

therewith, said -direct -drive -driven and’ driving. ¢

60

gears-meshing with-each-other; an:idler.reverse -

gear.rotatable in said -housing-and intermeshing -

between: .said- driving:and.driven:reverse- gears;
eighth means -disposed for-engaging and actuat-
ing selectively either:of -said-reverse  and. direct
drive:elutches, and ninth:-means disposed .for en-

gaging..and actuating: selectively -either-of said -
high;and low.speed: elutches, whereby-the .speed :
and direction of movement. of said carriage may -

ke automatically: regulated aceording-to a pre--
determined pattern;.characterized further in that: -

thirteenth and.fourteenth.cam:-actuating means
are. disposed -on -the table near-and at, respec-
tively, the ends of said table,.and means brought

into. action..uponr contact .of-said-carriage with :

76

T8,

therewith, a sixth shaft:journaled. in said hous-
ing, a pair of high-and-low speed-driving. gears"
mounted-on said:sixth:shaft for -rotation there- -
with, said high- speed-gear:being-in mesh with -
said ~seventh gear- whereby the.sixth shaft is
driven, a fourth. shaft journaled-in-said housing,
a pair of high :and- low -speed--driven gears
mounted on-said. fourth shaft and intermeshing
respectively with said-high. and low speed driv-
ing gears and normally:free to rotate thereon,
normally disengaged high and:lowrspeed clutches
carried respectively by said-high-and low speed
driven :gears for:selectively engaging either of
said high or low speed driven gears with said
fourth shaft to:drive the same at either high or
low speed; a fifth shaft journaled in said hous-
ing, gear means intercoupling -said fifth shaft
with said power output shaft to drive the latter,
reverse and direct drive driven gears mounted on -
said fifth shaft and fiée to rotate thereon, reverse
and -direct -drive’ normally " disengaged clutches
carried by said fifth' shaft driven gears for selec-
tively engaging them- with said fifth shaft to
drive the latter; reverse and direct drive driving
gears mounted on said fourth shaft for rotation
therewith, said direct drive driven and driving
gears meshing with ‘each-other, an idler reverse
gear rotatable in said housing and intermeshing
between said driving and driven reverse gears,
eighth means disposed-for engaging and actuat-
ing selectively .either .of said reverse and direct
drive clutches, and ninth: means disposed for en~
gaging and actuating selectively either of said. .
high ‘and low. speed.clutches, - whereby. the speed.
and direction of movement of said carriage may
be -automatically. regulated .according -to .a pre-
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determined pattern, characterized further in
that thirteenth and fourteenth cam actuating
means are disposed on the table near and at, re~
spectively, the ends of said table, the mechanism
being so arranged that during the travel of said
carriage opposite thirteenth cam actuating means
said eighth and ninth means maintain said high
speed clutch in engagement, and either the direct
or reverse drive clutch in engagement depending
upon the direction of movement of the carriage,
thirteenth cam and lever linkage means acting
between said cam actuating means and said
eighth and ninth means respectively, whereby
when the carriage reaches the said thirteenth
cam actuating means said thirteenth cam and
lever linkage is brought into action to disengage
said high speed cluteh and to engage said low
speed clutch to cause the carriage to continue its
movement in the same direction but at reduced
speed, and whereby, when the carriage reaches
the table end, said fourteenth cam actuating
means is engaged with said thirteenth cam and
lever linkage to bring it into action to cause said
eighth and ninth means to disengage said low
speed clutch and to re-engage said high speed
clutch, and to simultaneously disengage said
direct drive clutch and fo engage said reverse
drive clutch, whereupon with the motor continu-~
ing to run in its original direction, the carriage
is caused to reverse its direction of motion on the
table, and simultaneously to move away from the
adjacent table end immediately at high speed,
this process being repeated similarly as the car-
riage approaches the opposite table end.

6. In a cloth laying machine of the character
described, the combination of a carriage adapted
to ride on a traction surface, motive power
mounted on said carriage for movement. there-
with, a main driving shaft on said carriage for

causing said carriage to travel, means for causing 4

said driving shaft to be driven from said motive

(%

20

30

power, to cause said carriage to travel in one -

direction at a relatively high rate of speed, means

automatically rendered effective after said car-
riage has travelled a predetermined distance at
such high speed for changing the rate of travel
of sald carriage to a relatively slower speed,
means automatically rendered effective after a

14

predetermined distance of travel of said carriage
at said slower speed to reverse the direction of
travel of said carriage and means substantially
simultaneously automatically rendered effective
with said last named means for restoring the
speed of travel of said carriage to its original
relatively high rate of speed.

7. In a cloth laying machine of the character
described, the combination of a carriage adapted
to ride on a traction surface, a support for said
traction surface, a first cam device mounted on
said support, a second cam. device mounted on
said support and spaced from said first cam de-
vice, means for driving said carriage, in one direc-
tion at a relatively high rate of speed, means on
said carriage cooperating with said first cam de-
vice for aubomatically lessening the speed of
travel of said carriage up to a given point beyond
said first cam device, means automatically ren-
dered effective at said given point for reversing
the direction of travel of said carriage and auto-
matic means substantially simultaneously ren-
dered effective with said last named means for re~
storing the rate of travel of said carriage to its
original high rate of speed past said first cam de-
vice without being effected thereby and continu-
ing at such high rate of speed until reaching said
second cam device.

8. In a cloth laying machine, the combination
according to claim 1, in which means are pro-
vided on said carriage for adjustably taking up
slack in said sprocket chains.

HERMAN WALTER GILBERT.
WALTER DEICHMANN.
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