(No Model.) ' . 2 Sheets—Sheet 1. .
- dJ. H. CRAWPORD ' '

 SPACING AND PUNCHING MAGHINE

No. 584,673. =~ Patented June 15 1897;' .
_ ' .

=

0O O

.......
||||||

"|leo o060 q oo

g

1 Illrlllilllllllllll!l!llIIlllllllli
I —n
Y =

M,

(_li

m
-H-Il—ln-u-

|

-

N

' %ib 11eases

THE NORRIS PETERS CO. FROTOLITHO., WASHINGTON, B, C.




(No Model.) 2 Sheets—Sheet 3.
| J. H. CRAWFORD o -
SPACING AND PUN CHING MAGHIN k.

No. 684,673. Patented June 15 1897,

Witnesses

Kol rins. 351_4, /L/«am%éd"%

THE NORRIS PETERS.CO.. FHDTD-L‘ETHG.. WASHINGTON, D, C,




- Unirep States PATENT OFFICE.

JOII\T II CRAWFORD, OF SAN I‘RANCISCO GALI[‘ORNIA ASSIGNOR TO
-- | WILLIAM II TAYLOR OF SAME PLACIL.

SPACING, AND_PUNCHING MACHINE,'__ |

SPECIFICATION formmg part of Letters Patent No. 584, 6‘73 dated June 15, 189’?
Apphcatwn filed Auguat 12,1898, Sena,l No, 602 575, (No mndel) | |

To all whon it 7 Ly coneern:
Be 1t known that I, Joan H. (JRAWPORD, a

citizen of the Umted States, residing at San

Francisco, county of San FI‘ELIlClSLO and State
of O&hfornm have invented cer tam new and

useful Impr ovements in Spacing and Punch-
- ing Machines; and I hereby

declare the fol-

. lowmﬂ" to be-a full, clear, and exact descrip-
_tlon of the same, Iefelenee being had to the

10

accompanying dmwmﬂs fmmmg a part of |

this specification.
My invention relates to machmes for spac-

ing and punching rivet-holes in plates, such |

~as are used in making boilers, pipes, or other

riveted work of euwed or cylindrical form

‘where the plates are lapped and the pitch or

~ space between the rivets is different f01 the
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inner and outer plates.

My improvements consistina machme haN-
111g a traversing carriage on which the plates
to be punched are fa,stened moved longitudi-

nally by a screw and nut, the revolutlons of -

the screw and movement of the carriage or
the pitch of the rivet-holes being deter mmed
by a dividing plate or scale pr oV 1ded mth the
required stops and indices.

My invention also includes a peeuhm con-

- struction of such machines whereby a main

30

- frame is dispensed with and is replaced by a

railway on which the plate-holding table or
carriage moves and independent standards

- to support the mechanism that moves and

controls the table, which will be particularly

o pointed out and expleuned in the description
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accessories; and Fig. 4, an edﬂ’e View,

to follow and with the aid of the drawings
“herewith forming a part of the spemﬁcatmn

Figure 1 is a pla,n view of a spacing and

 punching machine, and Fig. 2 a side eleva-

tion of the same made accoxdmo‘ to my in-
vention. Flﬂf‘ 3 is an enlarged f1 ont or flat
view of the mdex or d1v1d1nn* pla,te and 1ts

tially in sectlon of the n*]: adua.tmﬂ* or bpacmn‘

" elements of the 111&011111@
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.5.0'_

Referring first to Figs. 1and 2, A is a plate
to be punched mounted on a carriage B and

“held by the clamps C, so as to Dbe tmvelbed -

in front of a punehmmma(}hme at D.
The word ‘‘punching” is herein used ge-
nerically and includes drilling, which is the

_ Vell known equwalent of punchm oin this art.

par-.

1

N being
as seen in Fig. 2.

On the end of the stud N ontsule Lhe nut'
0’ and mounted loosely on the stud N, is the
stop-bar P and one or more gages or mdlmt-

‘other for backward indications.
members P Q' Qf are adjustable in their rel-

The cmliarfe B is supported 011 truck-

wheels EE, that run on the ways T, and is

moved by a screw G, journaled in the stands
H' H? as seen in Flo 2. Thescrew G passes

__thlou'n‘h a nut 1, atbached to the bottom of

55

the carriage B, aud 18 provided at its end with.

a toothed 1:)111101:1 J, into which meshes the
‘tooth-wheel K. The wheel K is turned by a
crank L, and its revolutions bear a relation

to the pinion J and the pitch of the screw G
that produces a definite and predetermined

6o

movement of the carriage B for each revolu-

tion or partial revolution of this wheel Kand

the ecrank L. If, for example, the wheel K

has twice as many teeth as the pinion J and

revolution of the erank I, produces two inches
of movement of the carriage B.
understood, however, that Lhese pmportmns
are not essentuﬂ exeept that the revolution

of the crank L should for convenience, bear

some definite relation to standard dlmensmnb

_111 inches or other lineal scale and that the S
75

pinion J may be changed for longeror shorter

-piteh the same as the serew-gearing of alathe.
Referring now to the d1v1d1nﬂ* or spacing

‘the piteh of the screw G is one inch, then one

It will be

mechanism, and especially to Figs. 3 and 4, -

the dwldmmplat M is mounted rigidly on
the stud N and held by the nut O’, the stud

ing-arms Q' Q° two being shown in Kig, 3

do
fixed in the t0p of the Stfmda]d II’ e

one of which is used for forward and thé B

ative positions and are all clamped together

;when adjusted by the screw-bolts O%, as seen

in Fig. 3. The central arm P acts as a stop

for the crank L, which abuts against it by

means of a shdmo* latch R, thatcan be drawn
back and d1sel:1franed as seen in Fig. 4, by

released by a coil-spring at T.

These three |
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means of a handle S and is shot for wmd When' o

The arm P is stopped by a pm U msel‘red _-

in the holes V in the plate M, its 1’)031131011 be-
ing moved forward or back for each revolu-
'131011 of the crank L or for each hole punched,
| unleS% the desued pltch between the 11%13
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holes is produced by one complete revolution
of the crank I, in which case the pin U and
arm P remain 1n one position. This, how-
ever, seldom occurs, as will presently be ex-
plained.

The holes V in the plate M are spaced at
cqual distances on a circular arc or ares and,
as before said, so that the divisions will bear
some definite fractional ratio to the piteh of
the traversing screw G in inches. Thus if
the said pitch isoneineh, as before supposed,
one entire revolution of the erank L will pro-
duce two inches of movement 1n the carriage
B, and if there are two hundred divisions in
the outer circle a movement of the said crank-
arm 1. the distance of one division will move
the carriage B one two-hundredth part of the
above-named space or one one-hundredth of
an inch. In this case the stop-arm P is set
by the stop-pin U at a distance of one hole in
the outer circle from the starting-point in the
direction of the arrow.

If there are two rows of the holes V, as seen
in Kig. 8, and each row contains two hundred
holes staggered in position, then each hole in
the outer row would represent a movement of
one one-hundredth of an inch of the carriage

- B and the plate A, or, using the holes alter-
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nately in the outer and inner row, then the
graduation of piteh between the rivet-holes
W would be .005 of an inch for each hole.
Suppose, for example, that it is desired to
punch a plate with a space or pitch of 2.095
inches between the centers of the rivet-holes.
This would call for one complete revolution of

~the crank I, equal to two inches piteh and

40
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.095 of an inch additional, attained as follows:
If t :
the latch R engaging the bar P for a start-
ing-point, the pin U should be advanced nine
zmd a 11a1f holes either way, as the carriage
I3 may be required to move forward or back,
counting on the outer row; but as the outer
row of holes 1s not divisible by nine and a

half the pin 1s inserted in the hole of the in-

nerrow standing between the ninth and tenth
of the outer row, which will represent the

095 of an inch required in addition to the two
inches produced by one complete revolution
of the crank L.

Insetting the machine fora particular piteh
of rivet- holes more or less than two inches
the serews O°%are loosened and one of the in-
dex-arms Q' or Q°is set to indicate the dis-
tance. The pin U has to be moved ahead or
back each time, so as to indicate and thus
avold counting ‘Lhe holes and to guard against
mistales. Startmﬂ in the pomtwn seen in
Fig. 3 and movmﬂ 1n the direction of the ar-
row, the pin U is withdrawn and moved to
the 11ole at X. The latch R is then drawn
back by the handle S and disengaged from

the arm 2 and the handle 1. is turned around -

one complete revolution until the lateh R
again engages the arm PP. Then thig arm is

he crank 1. is standing as seen in Fig. 3,

moved forward with the crank I until if

1

ing suitable for the purpose.

stops against the pin U, so the handle will
have made 1.0475 revolutions to produce the
2.095 inches movement of the carriage B, as
before explained. At the same time the arm
or index Q' or Q7 being connected with the
arm P, has advanced a like distance—that 1s,
over nine and a half holes of the outer cir-
cle—and indicates where the pin U must be
inserted for thenext movement. Thesetting
will next be in the outer circle of holes and
thenin the inner circle, alternating when the
division 1s 2.095 111011@8 or forany dlqtance re-
quiring division to the two-hundredth part of
an 111011 The two indices Q' Q*are required
to operate each way, so that holes can be
spaced and punched when the table I3 is mov-
ing either to or from the stand ', thus avoid-
ing the loss of time in running the table b
bhack without working after a row of holes 1s

punched in one side or end of the plate.
It will be understood that the reason for
employing two ormore circles of holesinstead

of a single one 1s to provide space without
making the holes too near together or the
disk-plate M too large in diameter and that

further division can be attained by providing

additional circles of holes. T'wo rows of two
hundred holes each will, however, answer for

the requirements in ordinary practice.

The holes and movable pin U can be sub-
stituted by notches or a rack for a tangent-

serew on the periphery of the disk-plate M

and be a substantial equivalent of the spac-

ing-holes V, but less convenient in use..

It will be understood that the top of table

B can be made of any suitable form, size, or
strength adapted to the work and can be fur-

nished with any of the known means of clamp-
In Kigs. 2 and
5 I have shown the well-known Dbolt-grooves

'-supphed with T-headed screw-bolts :zmd nuts.

and curved clamping-plates C.

Y Y are brace-rods to give rigidity to the

standards H' H* and are omitted in Fig. 2.

It will thus be seen that the various ele-

mentsof the machine are so construeted and

arranged that nomain frame is required and
that the various parts are all light, segrega-

ble for transportation, and may De erected at

a moderate cost.

- Having thus described the nature and ob-
Jects of my invention, I elaim—

- 1. In a plate punching and spacing appa-
ratus, a table traversing. on parallel lines,

provided with cl&mpmn means for holding.
the plates, a revoluble screw for tmversmn
the table, a fixed nut on the table engaging

with the screw, a fixed crank-shaft, a mov-

able erank-arm mounted on sald crank-shaft
and connected with the said screw by a train-

of gears, a fixed disk borne on said cranlk-
shaft, divided into equally-spaced gradua-
tions by a series of perforations arranged in
one or more circles concentric with the crank-
shaft, a stop-pin engaging one of the said per-
forations, aradial stop-bar, movably mounted
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eondentricaHy with the crank-shaft, radial

Indicating arms or gages Q' Q?adapted to be

set adjusfably to indicate the position of the
stop-pin, and means for clamping the said
stop-bar and the said indicating-arms to-

- gether, ,Sljbstantial]y as specified.

IO

2. In a plate punching and spacing appa-

- ratus, the combination of the traversing table
B, provided with clamping means, parallel

ways I, parallel screw G, revoluble in fixed
bearings, fixed nut I ontable B engaging with
sald screw (, pinion J, gear-wheel K, crank

L, fixed perforated disk M, stop-pin U, and

20

- spring stop-latch R, all substantially as speci-

5. In a plate punching and spacing appa-

ratus, the combination of the traversing table

B provided with clamping means, parallel

ways If, parallel screw &, revoluble in fixed
bearings, fixed nutI on table B engaging with

sald screw G, pinion J, gear-wheel K, crank

L, fixed perforated disk M, stop-pin U, spring

- ratus, the movable plate-supporting table B,

30 with the slip-latch R, to engage the arm P

stop-latch R, radial stop-bar P, radial indi-

cating arms or gages Q' Q% and clamping
means O° substantially as specified.
4. In a plate punching and spacing appa-

the screw G, gear connections, and the crank-
handle L for turning the said screw, provided

1

and move the same over the face of the di-

viding-disk, all substantially as specified. -
9. In a plate punching and spacing appa-
ratus, the combination of the movable plate-
holding table B, screw G, crank L, perforated
plate or disk M, movable stop-pin V, and ra-

~dial arm P, substantially as specified.

6. In a plate punching and spacing appa-
ratus, the combination of the traversing table
B, leading-screw G, gears J K, crank I, radial
arm P, perforated disk M, stop-pin V, and ad-
Justable indices Q' Q? all substantially as and
for the purposes specified. |

7. In a plate punching and spacing appa-

ratus, the combination of the traversing table

B, leading-screw G, crank L, gear connections
J K, perforated dividing-disk M, radial arm
P, sliding latch R, index-bars Q' Q?, and stop-

g .
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pin V, with the parallel waysF, fixed supports

II' H* fixed crank-shaft N, and clamping-
bolts O° all substantially as and for the pur-
pose specified. )

In testimony whereof I have heréunto af-
fixed my signature in the presence of two wit-
nesses. - | S

JOHN H. CRAWFORD.

Witnesses:
JAMES L. KING,
W. T. GROVER.
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