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1o all whom 1t may concern:
Be 1t known that I, Isaac W. Hoover, a

citizen of the United States of America, re-
in the county of HKrie and

siding at Avery,
State of Ohio, have invented certain new
and useful Improvements in Metal-Bending

Machines; and I hereby declare the follow-
1ng to be a full, clear, and exact description
of the 1nvention, such as will enable others
skilled in the art to which 1t pertains to

make and use the same.
~ This invention relates to 1mprovements 1n

metal bending machines and particularly to
" those machines which automatically and suc-
cessively perform several bending opera-

tions on t1e same metal stock.
The obj

Vision

of a machine which will receive and

orlp a rod, will thence quickly and effec-

tively perform the necessary bending oper-
atlions to produce an article or bar of the

desired shape, and will again restore all the

parts to the normal or 1n1t1f1,1 positions so as
to be capable of recelving another rod and

of immediately 1epewtmg the cycle of opera-
tions.

The machine constlucted 1IN accordance |.

with the present invention is intended par-
ticularly for forming from straight rods
plevmusly cut to the proper lenoth Cross
bars for endless conveyers, said cross bars
having at their ends mtegml Iinks or loops
of a pecuhar shape requiring several bend-
ing operations. The machine and particu-
Imly some of the novel features thereof may

however be used for bending metal stock

tor other purposes and into different shapes,
than that mentioned above.

1he machine shown in the accompanying
drawings and to be described presently in
cetail is of the semi-automatic type to the
extent that the rods are fed by hand and the
machine is started by hand prior to each
series of bending operations, but after the

machine receives a rod and is once started,

the remaining operations are entirely auto-
matic.
In the preferred embodiment of my in-

~ vention, the machine 1s provided with a

o)

horizontal table or bed plate and on this
table are arranged one or more clamping or
oTIPPING devices adapted to hold the stock
or the rod when the bending operations are
being carried out, and a plurahty of bend-

ect of the invention is the pro-

ing devices arranged to bend the ends of the
rod to cause the stock to assume the shape
desired. All these members are actuated by
suttable operating mechanism including
properly arranged and properly Shaped
cams secured preferably to the surfaces of

cylindrical drums or wheels which are

mounted upon a shaft extending over the

top of the table, which shaft, after having

been started, will cause the various members
to be actuated and will then be automati-
cally stopped.

As Wﬂl be explamed plesently, after the

‘rod 1s gripped by the clamping devices, the

machine performs three distinct bendmo
operations upon each end of the rod. The
ends of the rods are first bent laterally a

substantially right-angles to the axis of tha,

which are actuated simultaneously, thence
these laterally bent end portions are offset
or bent 1n a direction of the axis of the rod
by pivoted bending blocks, and thence the
ends of the offset portions are bent or dou-
bled so as to complete the links or loops, by
means of rotating bending heads.

The invention may be further briefly sum-
marized as consisting in certain novel de-

‘tails of construction and combinations and
arrangements of parts which will be de-

scribed in the specification and set forth in
the appended claims.

For a better understanding of my nven-
tion, reference is had to the accompanying
sheets of drawings, in which—

Figure 1 1s a top or plan view ot the metal

bending machine constructed in accordance
with my invention. Fig. 2 is a front eleva-
tion of the same. Fig. 3 is a transverse sec-
tion taken substantially along the line 3—3,
of Fig. 1, looking 1n the dlrectlon indicated
by the amow and showing in detail the
parts of the ‘stock oripping or clamping
mechanism. Fig. 4 1s a transverse seetion
substantially along the line 4 Fig. 1,
looking in the direction indicated by the ar-
row, and showing in detail one of the plun-
oers “which performs the first bending opera-
tion on one end of the rod, and showum also
part of the mechanism which performs the
last bendmo operation upon the end of the
rod. Ig.

substantially along the line 5—5, Kig. 1,

| showing particularly one of the pivoted or

Patented Mar. 14, 1911,
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swinging bending blocks which performs

~ the second bending operation upon the end
of the rod. Fig. 6 is a plan or development

of the surfaces of the cam-carrying drums

5 and showing the location and shapes of the
Ifig. 7 1s a view of one end of .

- various cams.

- the rod after having been acted upon by the
first bending device. TFig. 8 is a similar

~ view of a rod after having been acted upon

10 by the second bending device. Fig. 9 1S a
- smmilar view after having been acted upon |

by the third and last bending device. Fig.
10 1s an end view of the article shown 1n
e 9. ' R '

15 Referring to the figures of the drawings,

- 10 represents the horizontal table which sup-
. ports the mechanism of the bending ma-
chine and which consists preferably of a
- heavy meta] plate supported on suitable legs
- 20 11. Extending horizontally over the table
. near the rear part thereof, and supported in
suttable bearings 12 is a shaft 13 to which is

~ secured eight cam-carrying drums or wheels
- designated respectively, 14, 15, 16, 17, 18, 19,
25 20 and 21. As will be explained presently

- the two drums 17 and 18 which are located

~on opposite sides of the center line of the

‘table operate the rod or stock gripping or
clamping mechanism; the drums 16 and 19

30 which are located next or adjacent to two
' drums 17 and 18 operate the plungers which
perform the first bending operation; the

drums 15 and 20 which are located next or
~adjacent to the drums 16 and 19, operate the
35 mechanism for performing the second bend-
ing operation; and the two extreme drums
14 and 21 operate the mechanism which per-

- forms the third bending operation and the
~ drum 14 also serves to break the driving
40 connection between the shaft 13 and the
- power shaft after the last bending opera-
‘tions have been performed. At one end of
- the shatt 13 1s secured a gear 22 which en-
-~ gages a gear 23 which 1s normally loose upon
- 45 a shaft 24 supported by the table below the

lower surface of the same, said gear being

~designed to be connected to the shaft 24 by
- suitable clutch mechanism which, as here
. shown, 1ncludes a spreading cone 25, clutch
20 dogs 26, and an operating arm 27 which is
- pivoted at 28 to the table and has its lower
~ end engaging the spreading cone and has
- its upper end projecting above the top of

. ~ the table adjacent to the drum 14. The

55 clutch may be operated manually by a lever
- 27* connected to the arm 27 and projecting
beyond the front of the table. The shaft 24

also has secured thereto a pulley 29 which 1S

o adapted to be engaged by a driving belt.

°0 Secured to the upper surface of the table

near the front thereof is a horizontal plate

30, the purpose of which will be explained

presently. Pivotally mounted on the top

- of the table by means of separate transverse

o ”55 ‘pins 31 are two gripping or clamping blocks

32 and 33 which, as will be explained, are

designed to hold and clamp the rod or stock

_while the various bending operations are

performed on the ends thereof. These two

blocks :32 and 33 are located on opposite 70

sides of the center of the table with their

| forward ends adjacent the rear edge of the
‘plate 30 and are so constructed that the por-

tion of the blocks at the rear of the pins

have sufficient weight to cause the rear ends 75
tobe down and the front ends to be normally

ﬂ_b()‘{e or out of engagement with the rear
portion oi the horizontal plate 30, but when

the rear ends of the block are forced upward

the forward ends will be tipped downward 80
so as to grip the rod. The rod is designed to

be held between clamping dies or members
34,each having a substantially semi-cylin-.

“drical groove 35 (see Fig. 8) on its upper
Tace, and dies or members 86 which are car- 85

ried by the forward ends of the clamping
blocks and are provided on their lower faces

‘with substantially semi-cylindrical grooves

37 (see Fig. 3) which are located directly
above and register with the grooves 35 in the 90 -

1 lower clamping members 34 when the for-

ward ends of the clamping blocks are tipped-

downward.

To cause the blocks 32 and 33 to grip or
hold the rod when the latter is placed by 98

hand or other means in the grooves 35 of
the dies 34, and to hold the rod while the

various bending operations are performed,
I provide two wedge-shaped members 38

| and 39 adapted to be inserted under the rear 100

ends of the blocks 32 and 83 respectively so

as to force the forward ends of the blocks

downward. These wedges 88 and 89 which
are arranged to slide transversely of the
table toward and away from the blocks 32 105

| and 33 and which are guided in their move-

ments by suitable members 40 and 41, are
actuated 1 the following manner:—Upon
the periphery of each of the drums 17 and
18 are secured two cams 42 and 43 shown 110
by dotted lines in Fig. 1 and by full lines in
Fig. 6, the two cams on each drum being
located adjacent each other. Pivoted on the
top of the table and, in this case, just at the
rear of the drums 17 and 18 and below the 117
same are two bell-crank levers 44 and 45,

each having an arm 46 which projects under

the corresponding drums 17 or 18 and is

provided with a friction roller adapted to

be engaged by the faces of the two cams in 129

a manner to be described and each bell-

crank having an arm 47 projecting at sub-
stantially right-angles to the first-mentioned
arm and extending to the rear of the cor-
responding drum, the free end of each of 125
these arms 47 being at the rear of the cor- '
responding wedge 38 and 39. The free ends
of the arms 47 of the bell-crank levers 44
and 45 are connected to the wedges 38 and
39 respectively by means of two arms or 130

; .
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Iinks 48 and 49. The cams 42 and 43 on
each of the drums 17 ‘md 18 are so arranged
that when the shaft is rotated in the dlrec-
tion indicated by the arrow at the left of
the gear wheel 22, or in a counter clock-
wise du ection When viewed from the left
of Fig. 1, the cams 42 will cause the arms
46 of the bell-crank levers to be swung
toward each other, causing the free ends ot
the arms 47 of the two bell cr anl{ levers to
be moved forwardly and causing the links
48 and 49 to be moved forw*ardly and the
wedges 38 and 39 to be forced under the
dampmo* blocks 32 and 83. These wedges
will remain in this position while the difFer-

‘ent bending operations are taking place and

until the shaft makes almost a complete
revolution when the wedges will again be

withdrawn by the cams 43 which engs oage the

rollers on the arms 46 of the bell cranls
levers 44 and 45 causing the links 48 and 49

~and wedges ufﬁ) and 39 to be moved rear-

50

wardly. Tt is to be noted that with the
present construction of the clamping mech-
anism the portions of the rod “which are
gripped between the members 34 and 36 car-
ried by the horizontal plate 30 and the bend-
1ng blocks 32 and 33 respectively will be off-

set slightly with respect to the middle por- |

tion of the rod since the orooves in the mem-

- bers 34 extend a shight dlstanc(, below the

30

40

upper face of the horizontal plate 30 upon
which the middle portion of the rod rests.
This may be varied, however, so that the
portions of the rods whlch are clamped are

not offset.

Immediately after the rod is clamped by
the mechanism just deseribed, the ends of
the rod are bent laterally
right-angles to the axis of the rod by mech-
anism which will now be explained. This
first bending operation 1s given to the ends
of the rods by two plungers 50 and 51 lo-
cated respectively ad]acunt the clamping

? blocks 82 and 33, each plunger having at its
~ forward end a friction rol

ler 52 (see Fig.
These plungers are adapted to be re-

1).

_ ciprocated or moved frorwardly into slots

o {)

99

60

55 and 54 1n the plate 30 and thence rear-
wardly, and when moved forwardly the
rollers engage the ends of the rod and bend

the same mnvaxdly about two stationary
upwardly projecting pins 55 and 56 located
respectively mnear the outer corners of the
two clamping blocks and adjacent the slots
53 :-:mcl 54 1nto which the forward ends of
the plungers enter. These plungers 50 and
51 are simultaneously reciprocated by the
following mechanism :—Upon each of the
drums 16 and 19 are located two cams 57
and 58 which are adapted to engage rollers

on the free ends of arms 59 of bell-crank

65

levers 60 and 61 respectively, These bell-
crank levers being pivoted also on the top
of the table and havi ing arms 62 which pro-

| This second bending or o

or for wardly at

g

ject at right-angles to the arms 59, the free .

ends of the arms 62 being connected respec-

tively by links 63 and 64 to-the upper ends

of the plungers 50 and 51. The cams 57 and

o8 are so shaped and arranged on the drums

16 .and 19 that 1111111edmtely aiter the rod is

clamped by the blocks 32 and 33 the cams
57 will engage the rollers on the bell-crank
levers 60 and 61 shifting the latter and
causing the links and 12)111110'615 50 and 51 to
be moved forwardly, bending the ends of
the rod at rlght-a,nﬂles to the axis of the rod,

‘and 1mmediately after this is accoxm_ahshed '

the cams 58 will engage the rollers of the
bell-crank levers causing the plungers 50

and 51 to be retracted or moved rearwardly
to the position shown in Fig.

As soon as the plungers ::»O and 51 are re-
tracted the laterally bent ends of the rod are
offset or bent inwardly as shown in Fig. 8
Tsetting of the lat-
erally bent ends of the rod is aecomphshr.,d
by two bending blocks 65 and 66 which are
pivoted resPectwely OTL pINS or bolts 67 and
68 as shown clearly i Iig. 2, and these
bending blocks are Smmltfmwusly swung 1n-

.Waldly toward each other by the iollowmfr

mechanism,—Two cams 69 and 70 are ar-

ranged on the periphery of each of the
drums 15 and 20, and these sets of cams are
arranged to engage rollers mounted upon the
rear ends of levers 71 and 72 which are piv-
cted 1ntermediate their ends at 78 and T4,

‘the rear ends of the levers being dnectly

below the drums 15 and 20 1espect1vely and
the forward ends being substantially in line

~with the bending blocks 63 and 66. ;[‘he for-

ward ends of the levers 71 and 72 are con-
nected to the bending blocks by means of
short links 75 and 76 which are pivoted to
the ends of the two levers respectively and
by two links 77 and 78 which are pivotally
connected to the ends of the limks 75 and 76
and to the bending blocks 65 and 66. The
cams 69 and 70 on each of the drums 15 and
20 are so located and shaped that 1mmedi-
ately after the retraction of the plungers 50
and 51, the cams 69 will engage the rollers
on the ends of the levers 71 and 72 causing
the levers 71 and 72 to be shifted and swing-
ing the two bending blocks 65 and 66 inward
so as to bend or offset the ends of the rod
which, as was explained before, have already
been bent laterally. The bending blocks are
not retracted or swung back to the position
shown 1n Fig. 1 until after the third bend-
ing operation 1s given to the ends ci the
rod. The cams 69 have rather long shanks
which hold the levers 71 and 72 and the
bending blocks in their forward positions
until after the next bending operation takes
place, and then the cams 70 engage the roll-
ers on the ends of the levers 71 and 72 and
shift the levers and the bending blocks 65
and 66 to the position shown 1 Ifig. 1. The
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10 rearwardly over these pins 79 and 80 so as

- two bending blocks have on their forward |
Taces respectively pins 79 and 80, and the
ends of the rods engage the bending blocks
‘Just below these pins, the free ends of the
rod projecting forwardly beyond the pins

before the third bending operation begins.

~ When the bending blocks and the pins 79
- and 80 are in the position just described the

free ends of the'rod are then bent or doubled

- to form practically loops as is shown in Fig.

9, and this last bending is accomplished by

means of rotating bending heads 81 and 82

15
~the plate 30. These heads are provided

on opposite ends of a shaft 83 mounted in

suitable bearings 84 upon the upper face of

with outwardly projecting pins having fric-

‘tion rollers 85 and 86 and these rollers are

S adapted to engage the free ends of the rod
o0

and to bend said ends upwardly and rear-

- wardly when the shaft 83 is rotated. This

25

- shaft 83 is rotated by the following mecha-

nism ;—The drums 14 and 21 are each pro-

vided with two cams 87 and 88, the former
being adapted to rotate the shaft 83 in one

~ direction and the latter to rotate it in the
~_opposite direction: These cams are adapt-

30

- these bell-crank-levers have arms 92 which

~ed to engage rollers on the free ends of arms
- 89 of bell-crank levers 90 and 91 which are

pivoted upon the top of the table 10 and

~are at right-angles to the arms 89, and are

40

50

-connected by links 93 and 94 respectively

- to two racks 95 and 96 which engage pinions
- do.
~ whach 1s paralle] to the shaft 83 and is sup-
~ported 1n suitable bearings 100 on the top
~ of the table 10 and plate 30. The shaft 99
‘18 connected to the shaft 83 by two gear seg-

97 and 98 secured to the ends of a shaft 99

ments 101 and 102, the former being secured

to shaft 90, each segment being substantially

a half gear. The cams are so arranged on
the drums 14 and 21 and so shaped that as

- soon as the second bending operation is com-

~ their forward positions, the cams 87 will en-

pleted and while the bending blocks are in

gage the rollers of bell-crank levers 90 and
91 causing the bell-crank levers to be shifted

and drawing the links 938 and racks 95 and
96 rearwardly, rotating the shafts 90 and 83
and causing the rollers carried by the bend-

ing heads 81 and 82 to perform the last or

- final bending operation. Immediately after
- the rollers en the bell-crank levers leave the

55

65

cams 87 they are engaged by the cams 88

causing the links and racks to be moved
forwardly and the shaft 90 and 83 to be

rotated in the reverse directions. Simulta-

- neous with or immediately after the last-
60

mentioned movements of the racks 95 and 96

‘the friction rollers on the levers 71 and 72
will be engaged by the cams 70 causing the |
levers 71 and 72 and the bending blocks 65
~and 66 to be restored to their normal posi-
tions. After these last-mentioned operations

take place, the rod is now released from the

clamp or rather the forward ends of the

clamping blocks 32 and 33 are permitted to

rise by means of the cams 43 on the drums

17 and 18 engaging the rollers on the bell-

70

crank levers 44 and 45 and causing said le-

vers to be shifted and the wedges 38 and 39
to be retracted or moved rearwardly.
Immediately after the wedges 88 and 39
are retracted the machine 1s stopped or
rather the driving connection between the

shaft 24 and the shaft 18 is broken by means

79

of a cam-shaped lug 103 which projects .

laterally from the drum 14, said lug 103 en-

gaging the upper end of a clutch lever 27
and causing the clutch cone 25 to be shifted
inwardly or away from the clutch dogs 26.

In order to prevent the momentum of the

machine rotating the shaft 13 beyond the
desired point the latter is brought to a dead

80

85

stop by means of an arm 104 which has at its

upper end a hook or projecting portion

which engages a lug 105 on the inner face of

the gear 22, the arm 104 being connected to
clutch lever 27 by a link 106. The rod which
has been operated upon or bent in the man-
ner above described will now be taken from

the machine and another rod can be placed

‘between the jaws of the clamping mechanism

and the machine again started when the same
operations above described will be repeated.

What I claim is,— - _

1. In a metal bending machine, a sup-
port, a pivoted clamping block, and a mov-
able bending miember carried by said sup-
port, a shaft having secured thereto a plu-

rality of drums, cams carried by each of said

drums, a member adapted to be inserted un-
der the end of the pivoted clamping block so
as to cause the opposite end thereof to grip
the stock, and actuating devices connected

to said last-named member and to said bend-

ing member respectively and adapted to be
actuated by the cams of said drum so as to
cause the pivoted block to grip the stock,
thence the bending member to bend the stock,

‘and thence the clamping member to release

the stock. - _ o -

2. In a metal bending machine, a table, a
pivoted clamping block, a plunger for bend-
g the stock in one direction, a pivoted
member for bending the stock in a different
direction, a shaft, and actuating devices

operatively connected to said clampinge
™

block, to said plunger and to said pivoted
bending member respectively and adapted to
be actuated by said shaft, so as to cause the
stock to be gripped or clamped by said

‘block, to be operated on successively by the

plunger and by such pivoted bending mem-
ber, and finally to be. released from said
clamping block.

3. In a metal bending machine, a table, a
pivoted clamping block a plurality of bend-

ing members comprising a plunger, a pivot-
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ed bending block fmd a. rotatable bending
member, il supported on said table, ‘md
means for operating said clamping block
and said bending members successively com-
prising a shaft, cams carried by said shaft,
and actuating devices operatively connected
to said clampmo* block and to said different
bencding members respectively, and ﬂdaptcd
to be shifted by said cams.

4. In a metal bending machine, a pivoted
block for clamping the stock, means for
swinging sald block so as to cause the latter
to erip The stock at its forward end, said
means comprising a wedge adapted to be in-
serted under the rear end of said block, a

plunger adapted to bend the stock in one di-

rection a pivoted bending block adapted to

bend the stock in a diffevent direction, and
a rotary bending member adapted to bend
the stock in a still different direction, and
means for successively operating said Wedﬂe
and the different bending members compris-
g a shaft, a plurality of cams carried by
said shaft, and operating devices connected
to the wedge and to the bending members

1espectwely and adapted to be shifted by

sald CAINS:

In a bending machine, a table, a pivot-
Ld chmpmﬁ‘ block adapted to grip the stock,
a plurality of bendmo members, comprising
a plunger, a pivoted benchnﬂ blOCk and a ro-
tary bendino member, a “shaft eﬁtendin@
over said table 3} plurahty of drums carried
by said shait, one for operating the clamp-
ing block and one for operating each of the
bendmo members, cams carried by each of
sald dlums and actuating devices opera-
twely connected to the bendmo block and to
each of the bending members respectively
and adapted to be actuated by the cams of
the different drums, the cams being so ar-
ranged and shaped that the clampmg bloclk
first orips the stock, thence the different
bending members are successively operated,
and thence the clamping block releases the
stock.

6. In a metal bending machine, a t‘Lble
1aws for receiving and holdmﬂ the stock, a
pivoted bending blocL. 3} rota,ry bendmo
member, sald pwoted bendmg meémber hav-
Ing a pm]ectmn about which the rotary
bendmo member 1s adapted to bend the
stock, a shaft, and actuating devices opera-

tlvely connected to the shaft, and to the dif-
ferent bending members respectwely for op-

erating the plvoted bending member, thence
tor causing the rotary bending member to
hend the stock abouf said pI‘O]GCthIl and

thence for restoring the bending members’

to ﬂle 1mnitial :)081t10118

In a metql bending machine, a t'i,ble
a shqft extending horlzontally over said
table and havmg a plurality of drums, a
pivoted clamping block, means for swing-

lever,

orip and thence release the stock, sald means
comprising a wedge adapted to be inserted
under one end of said block and thence to
be retracted, means for operating said wedge
comprising a lever and a pair “of cams on
one of sald drums and adapted to shift said
a plurality of bending members
adapt(_,d to bend the stock successrvelyj and
means for operating said bending members

comprising cams on the other of said drums

and levers adapted to be operated by said

~cams and operatively connected to the cor-

responding bending members.
- 8. In a metal bﬂndmg machine, a table,

a shaft extending horizontally over said
.;Lble, a plurality of drums mounted on said
shaft and arranged along the length thereof,
means ftor clampmﬂ the stock compr'smo il
pivoted block adapted to grip the stock at
its forward end, means for rocking said
block so as to cause it to grip the stock and
then release the same, comprising a wedge
adapted to be inserted under the rear end of
sald block and then to be retracted, means
for operating said wedge compmsmo a pair
of cams carried by one of said drums, and
a lever operatively connected to said Wedoe
and adapted to be shifted by said cams, a
plunger adjacent to said bendmo‘ block and
deap’ted to bend the stock 1n one direction,
means for moving said plunger fcrwardly
and thence rearw*wdl
clamped by the block comprising a pair of
cams carrled by another drum, a Tever oper-
atively connected to the plunoer and adapt-
ec to be shifted by the corlespondmg cams,
a pivoted bending block adapted to bend
the stock after the latter has been operated
on by the plunger, said bending block hav-
ing a projection on the face th-ereof mMeans
for swinging said block in one dlrectlon and
thence in the other comprising a pair of
cams on another drum and a lever opera-
tively connected to said bending block and
adapted to be shifted by said cams, a rotary
bendmo member adapted to bend the stock
about said projection after the stock has
been operated upon by the said pivoted
bending block, and means for operating said
rotary bendmcr member comprising a pair
of cams on still another dr um, a lever adapt-
ed to be shifted by said cams, a rack opera-
tively connected to said lever, a shaft having
a-pinion engaged by said :mck and a shaft
geared to said last- nmned shaft and CATTY-
ing said rotary bending member.

9. Tn a metal bending machine, a table.
a- pivoted clamping block adapted to grip
the stock, a plurality of bending members
all carried by the table shaft, a plurality

of drums carried by c_md shaft each having

cam faces on the perlphery the.reof actuat-
ing devices operatively connected to the
clamping block and to the different bending

ing said clamping block so as to cause it to | members respectwely and adapted to be ac-

70

79

80

89

90

95

af‘ter the StOCk 1S

100

105

119

12¢

125

130



Y- - 986,713

tuated by the cam n faces on S:':le drum _means g spec1ﬁcat10n, in the presence of two wit-
for rotating said shaft, and means for auto- nesses. -
matically stopping said shaft after the stock | L L
~ has been operated upon by the said bending | . :ISAAC W' HOOVER'
=5 members and is released from sald clamping Wltnesses

~ block. | | - Vicror C. Lywcs,
1In testlmony Whereof I 81gn the forego-- - N L. MCDOI\NDLL.

Gopies of thzs paten’c may be obtamed for five cents each by addressing the “ Commissioner of Patents,
| Washington, D. ¢.”
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