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UNITED STATES

PATENT OFFICE.

ERNEST GUSTAV HOFFMANN, OF NEW YORK, N. Y.

MACHINE FOR MANUFACTURING METAL BALLS, &ec.

SPECIFICATION forming part of Letters Patent No. 504,083, dated August 29, 1893.
Application filed February 13,1893, Serial No. 462,199, (No model.)

To all whom it may concern:

Be it known that I, ERNEST GUSTAV HOFF-
MANN, a subjeet of the Emperor of Germany,
residing at New York city, in the county and
State of New York, -have invented certain
new and useful Improvements in Machines
for Manufacturing Metal Balls and Like Arti-
cles, of which the following is a specification.

My invention relates to machines for mak-
ing metal balls and other like articles for use
as ball bearings and rollers of small diameter
by which such metal articles may be pro-
duced or turned from a metal rod, the ma-
chine embodying my invention being capable
of producing such articles with great speed
and economy and a large number in a very
short period of time, the machine being so

“construeted and operated that the rod from

which the balls are to be produced isinserted
at one end or side thereof, and the finished
ball or balls cut therefrom in a continuous
operation.

I will describe my invention in connection

‘with the manufacture of small balls or spheres
for the purposes above-mentioned and in the

accompanying drawings, forming a part here-
of, I haveillustrated one form or construction
of machine embodying my invention which is
more particularly set out in the claims here-

inafter following, comprising part of- this

specification. L

Like letters and figures denote correspond-
ing parts in all the figures,..

Figure 1 is a top view of a machine em-
bodying my invention. Fig.2isa central ver-
tical lengthwise section taken through line
x—zx of Fig.1. Fig. 3 is a side view in eleva-

‘tion looking in the direction of the arrow or

" from the side to which the arrow is pointing

40

45

5@

in Fig. 1. Fig. 4 is a vertical section taken
through line y—y of Fig.1. Fig.5 is a view
partly in elevation and partly in section taken
through line w—w of Fig. 1; and Fig. 6is a
detail view partly in section showing the rod

‘that has been inserted from oneend or side of
‘the machine with one ball completely turned
orsevered from the rod and held in the chuck

at the other or opposite end of the machine
while the others are being turned or cut from

‘thesame rod by the cutting mechanism, shown

in elevation in that figure,
By my invention a rod or bar is securely

held at one end by a chuck or clutching de-
vice and the rod or bar is rapidly revolved in
front of a suitable cutting and forming tool,
which in the deviece shown in the drawings
consists of a circular metal piece having a
number of grooves and corresponding cutiing
edges on its periphery which are so arranged
that while one ball is being roughed out or
fashioned others from the same rod are being
further worked on, and one is being severed
from the rod or bar and finished, the cutting
edge for this purpose being made in step form
or increasing in length or depth to one end
or side so as to correspondingly increase the
degree of penetration into the rod, as shown
in Figs. 1, 3-and 6.

For the purpose of holding the last ball or
the one being finished a chuek or clutching
device is arranged to grip it at the proper
time, the chuck being revolved at the same
rate of speed as therod by means of separate
driving mechanisms. . The chuck is adapted
to hold thé ball for a short time after it is
severed, at the same point or in the same po-
sition as it was when it was completely cut
from the rod, and before it has been advanced
to make way for another ball, so that the
severing edge of the tool will have an oppor-
tunity to remove the fin or projection which
is usually left on the ball, and then the chuck
is opened to release the ball which is after-
ward forced into it by the rod asit isadvanced
to present a fresh portion of the rod to the
tool as shown in Fig. 6, the finished balls be-
ing forced in succession, or one after the
other, after they have been wholly severed
from the rod and finished into the tube or
hollow shafi D, to be deseribed hereinafter,
and they will be crowded out therefrom in
the operation of the machine, rolling or fall-
ing into any desired receptacle or place pro-
vided for the purpose, as will be more clearly
understood from the detailed description fol-
lowing. .

In producing large quantities of the desired
articles the cutting edge will of course be-

comse blunt after a period of time, and to pre-

vent the blunt edge from causing a fin to be
left on theball after it has been severed, I ar-
range the tool so that it is presented to the
rod centrally or slightly below the center of
the rod, and at the moment of finishing or
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severing the ball, or when the ball has been
formed and the tool has reached its stop, the
tool is raised slightly by suitable means as by
levers shown in the drawings, and is thus
caused to pass the center of the rod and sev-
ered ball and thereby effectually cuts off or
removes from the ball any fins or projections
that may be left thereon, as also shown in
Fig. 6. These hand levers are preferably so
arranged that the one which is employed for
moving the tool forward into position with
relation to the rod, so that it may operate on
the rod, is so placed or combined with regard
to the one that is employed for giving the
lifting motion to the tool, above-referred to,
as willenable the operator to work them with-
out shifting his hand; or if desired a single

lever arranged to produce the double motion |

and operation may be employed.

In the drawings A represents a base or bed-
plate from which rise the several standards
or uprights which provide bearings and sup-
ports for the revolving and other parts of the
machine.

B B are grooved pulleysor wheels adapted
to be connected by suitable belting toadriv-
ing mechanism for the purpose -of rotating
the chuck or clutch Cabovereferred to which

chuek is intended to cluteh the rod and hold .

‘the severed ball as before stated; and B’ B’

are two similar grooved pulleys or wheels .
also adapted to be connected by suitablebelt-
ing to a driving mechanism, said pulleys B’
B’ being adapted to rotate at the same rate .

‘of speed as the pulleys B B, but by separate

belting in order to rotate the cluteh ¢’ which:

graspsthe rod and therebyrotatesit. Through

each of the pulleys B B and B’ B’ passes a:
tube or hollow shaft D I} screw-threaded at:

their inner ends and also near their outer
ends and over which screw-threaded pertions
are secured jam-nutsa a, @ a and o’ ¢/, o’ o/,
andbetweenthesenntsisplaced over theshafts
D D’acap EE’fastened over arecessed portion
inthe uppersurface of thestandardsd b’ which
standards provide bearings for such shafts or
tubes, and the caps E E’ are fastened to the
uprights b b’ by means of screws ¢ cand ¢ ¢/
which pass through lugs d d and d’ d’ onthe
caps and into corresponding lugs e ¢ and ¢’
e’ as clearly shown in the drawings, thereby
providing a firm substantial bearing for the
shafts as they rotate. To the inner end of
each of ‘the shafts D D’ is screwed or other-
wise fastened a tube C C’ which has its in-
ner end thickened as shown at ff’ at which
end the tube is split so that when the tube F
F’which is sleeved thereover is forced to one
end or the other of said tubes C C’ it will
draw together the split portions of the tubes
C C’ making the diameterof the tube at that

‘point smaller, whereby the tube will com-

prise a chuck and clutch the rod G which is
passed therethrough; and in order to move
the tube T F’ so asto enable it to operate the

‘chuck C C”and in order that each chuck may

operate simultaneously or grasp the rod at

£04,083

the same time, the tubes F' ¥’ are provided
with collars ¢ g, ¢’ ¢, which are engaged by
the inwardly projecting arms 2 h and 2’ A’
which are supported at the upper ends of the
upright arms H H, I’ H’ located on both
sidesof thetubes F I and connected together
by a cross bar 4 ¢ which passes underneath
the tubes F F’, and which uprights are se-
curely fastened near the bottom of the base
A by bolts j 5/ upon which bolts the uprights
are adapted to turn slightly by means of the
hand lever I onearm of which passesthrough
.oneof the cross-bars 7 7' and connected at one
end with a link "J to which link is also con-
nected one of the curved arms K the other
end of which curved arm being connected
with a corresponding link J’ at the otherend
of the machine, to which link is also con-
nected another rod * which passes through
the -other ecross-bar 4’ to the other end of
which cross-bar <" is connected one end of a
similar curved -cross-bar K’, the one end of
which curved arm K" is connected with the
link J? the other end of which curved arm
‘being connected with alink J® connected with
the lever I and which is adapted to be oper-
ated thereby. Thus it will be seen that the
two clutches C and C’ will be operated at the
same time, one of which grasps the body of
the rod and the other-one -end of the rod, as
shown in Fig. 2,or the severed ball as shown
in Fig: 6, and both chucks are rotated at the
same rate of speed but by separate -driving
‘belts-or mechanisms, and the chuck C holds
the severed ball in the same relation to the
cutting -device which it occupied before it
was severed for the purpose of removing the
fin or projection as-hereinbefore referred - to.
After the rod has been inserted as shown in
Fig. 8, in order to rotate the rod the hand-
lever I isoperatedso ‘that it will canse ‘the
tubes F F” to slide over the split enlarged
ends of the chucks C-C" which will be thereby
bound or fastened to the rod sleeved there-
through and by rotating the pulleys B B and
B’ B’ by suitable gearing separate from each
othertheshafts D D’ will berevolved thereby
revolving the chucks C C’ which will rotate
the rod; and to release the rod to stop its ro-
tation the leverisreversed whereby the chuck
is-opened as will be readily understood.

L is a cutting and forming device circular
in form having -grooves 1, 2, 3 on its periph-
ery and with an extending or projecting por-
tion [ which is produced by cutting away a
portion of the periphery, as shown in Figs. 1
and 5, and the periphery also has the corre-
sponding projecting edges or tongues 4, 5, 6

‘which groovesand tonguesoredges are adapt-
-ed to operate upon the rotating red so as to

simultaneously form or fashion balls there-
from, the grooves 1 and 2 and tongues 4 and
5 forming or partially forming balls while the

-groove 3 and edge or tongue 6 are completely
‘finishing a ball and severing it from the rod

by the edge 6, which is longer or higher than
the others, thetonguesand groovesbeingmade
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of ‘different heights or depths as shown in
Figs. 1, 3 and 6. This cutting and forming
deviceissecured toa base-plate M from which
rise uprights 227° which provide bearings for a
shaft N on which thecutting and forming de-
viceis fastened at one end and between which
and the upright I* is placed a lever or arm O
also fastened to the shaft N at one end of said
lever O, by which lever the cutting and form-
ing device is raised after one of theballs has
been severed and is held by the ehuck C so
as to remove the fins or projections that
may be left on the balls, the cut-away portion
of the cutting device being arranged slightly
below the center of the rod so that when the
cut-away portion is raised by pressing upon
the lever O the edge 6 will remove the fins;
that is to say the cutting edge 6 when'it is
raised by the lever O will remove the fin from
the left side of the severed ball in the chuck
at the same time removing the fin from the
right side of the adjacent ball, and it will of
course be understood that when the rod is in-
serted and after the balls have been formed
thereon the one to the extreme right, looking
at the drawings, which will be completely
formed and severed by the edge 6 of the cut-
ting device will have the fin removed from
that side of the bail by the cutting device and
when the rod is advanced in the manner to
be presently explained, the other side of the
severed ball or the side to the left, looking
at the drawings, (the ball being held in the
chuck C) will be in such position as will en-
able the edge 6 of the cutting device to sever
or remove the fin on that side of the ball;
and this operation of removing the fins first
from one side of the ball and then from the
other is the same as each ball is formed and
severed. The lever O is restored to its origi-
nal position by means of a spring m (see Fig.
4) suitably housed between the under side
of said lever and the plate M, the tension of
which spring being npward, but of course
any other suitable device may be used to re-
store the lever to its normal position. The
base-plate M is adapted to move on a project-
ing portion or bed P of the base A traveling
in a dove-tail slide n, the plate M being moved
backward and forward. therein by means of
a lever Q connected with one end of a link o
the upper end of which extends into a socket
7 on the under side of the plate M (see Fig. 5)
whereby as the lever Q is moved- backward

and forward the plate M and with it the ent-.|

ting and forming device L will also be moved
backward and forward away from or .to the
rod G, intended to be formed and cut; and in
order to limit the forward motion of the plate
M and the cutting device L, an adjustable de-
vice or screw or bolt R is passed through from
one side of the base A, the inner end of which
protrudes into an opening made therefor in
the plate M as shown in Fig. 5.

Tn ordertoadvancetherod, I provide the fol-
lowing mechanism: Between the two clutches
C and ¢V, is located another clutch S which

also consists of. a seetion of a piece of tubing
split on one end and thicker at the other over
which is sleeved the piece of metal tubing T
having two collars ¢’ thereon between which
said ‘sleeve is grasped by the arms of the
curved piece V to which curved piece is at-
tached a lever W which lever is pivoted to
the base A on the pivot or bolt v on which
the latter turns whereby thesleeve T ismoved
in one direction or the other over the clutch
S. To the left of the cluch 8 or the collar ¢’
on the tube T is arranged another short sec-
tion of a piece of metal tubing s with a collar
s’ thereon and between which and theclutch
S is placed acomparatively stiff coiled spring
7. 'To the other side of the piece of tubing
s is placed another piece of tubing 8 with a
collar 9 thereon, between which and the tube
s is located a spring 10 of less tension than
the coiled spring Z. The operation of this
mechanism ‘is as follows: After the rod has
been inserted the lever I is operated so as to
close both clutches C and C’ on to the rod
whereby the rod is rotated as before explained,
and the cutting and forming mechanism is
then moved in to its stop ‘mear the clutch C
so as to form and cutthe balls on therod and
after one of the balls has been completely
severed on the right side thereof by the edge

6 by raising the cutting device by the lever

O in the manner before explained,the rod
must be advanced in order to present another
portion thereof to the action of the forming
and cutting device, and in order to enable the
chueck C to receive the formed ball and ex-
pose the left hand surface thereof to have
the fin removed therefrom by the cutting
mechanism through the action of the lever O
(the chucks C C’ still being tight to the rod
and the rod rotating), the lever W is taken
and forced to the left moving the tube T by
means of the curved piece V engaging with
the collar ¢ whereby the clutch S'is made to
bind the rod at that point, and whereby that
clutcéh will then rotate with the rod, and the
lever W is forced to the left compressing the
springs Z and 10 between their seats or.bear-
ings, and the parts are held in their tight or
closed position at that point by means of the
engagement of the tube T with the clutch S,
the tension of the spring 10 not being suffi-
cient to overcome the binding power of the
cluteh S; and to advance the rod the lever I
is again taken and moved overto the right to

theend of its motion whereby both the clutches

C and C’ are opened and the rod freed at
those points, and the spring 10 will then force
the piece of tubing s away to the right fore-
ing with it the clutch S which carries to the
right the rod the distance that the clutch
moves, which is a predetermined one, the
sleeve T being still on the clutch S holding it
closed onto the rod, and the spring Z being
still compressed between its bearings; and in
order to release the clutch S the lever W is
moved to the right sliding the sleeve T from
off the top of the cluteh, when the spring Z
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will retain the parts in their normal position
again, and the amount of advance of the rod
is determined by the distance between the
outer or narrow end of the eluteh S or end to
the right, looking at the drawings, (at which
point the clutch grasps the rod,) and the left
hand end or edge of the metal piece 11 against
which theright hand end of the clutch S rests,
as does also the right hand collar ¢ of the tube
T when the clutch S is open and the lever W
can only be moved so far away. from its nor-
mal position as will enable the clutch to bind
therod atthe predetermined distance asabove
stated.

The operation of the machine shown in the
drawings and hereinbefore described will be
clearly understood from the foregoing deserip-
tion, but it is to be understood that I do not
limit my invention to the precise construetion
of parts shown in the drawings and herein
described, nor to their relative arrangement
making up the machine shown in the draw-
ings;and it is also to be understood that the
movements of the parts of the machine here-
inbefore described may be acecomplished. an-
tomatically as by means of cams or otherwise
instead of by the use of the separately oper-
ated hand levers shown in the drawings and
described herein.

What I'claim as my invention, and desire
to secure by Letters Patent, is—

1. In a machine for making balls and other
like articles from a metal rod which is adapted
to rotate. the combination of a cutting and
forming device adapted to form or fashion two
or more balls on said rod at the same time and
to completely sever one of said balls so formed
while the others are forming, and means for
holding the said ball so severed in position in
the same relation to the cutting device which
it occupied before it was severed so that it
may be further operated upon by said cut-
ting device to remove any fins or projections
that may be left thereon, and thereby finish
said ball before it has been released or re-
moved from the machine.

2. In a machine for making balls and other
like articlesfrom a metal rod which is adapted
to rotate, the combination of a cutting and
forming device adapted to form or fashion two
or more ballson saidrod atthe same time and
to completely sever one of said balls so formed
while the others are forming, and means for
holding the said ball so severed in position so
that it may be further operated upon by said
cutting device to remove any fins or projec-
tions that may be left thereon, said holding
means being adapted to rotate so as to rotate
the severed ball while the said cutting device
is removing the fins or projections therefrom,
and thereby finish said ball before it has been
released or removed from the machine.

3. In a machine for making balls and other
like articles from a metal rod which is adapted
to rotate, the combination of a cutting and
forming device adapted to form or fashion two
or moreballson said rod at the same time and

7

to completely sever one of said ballsso formed
while the others are forming, and.means for
holding the said ball sosevered in:position so
that it may be further operated upon by said
cutting device to remove any fins or projec-
tions that may be left thereon, and thereby
finish said ball before it has been released or
removed from the machine, and means for
advancing the rod so that another ball mayin
like manner besevered therefromand finished
by the said cutting and forming device while
still others are being formed on the rod.

4. A machine for making balls and other
articles from a metal rod or bar which hasin
combination means adapted to rotate so as to
rotate the rod or bar, means for forming
thereon two or more balls at the same time,
means for severing one of said balls while the
others are being formed, means to liold the
severed. ball while any fins or projections
which may remain thereon are being removed
or cut therefrom, means adapted to rotatesaid
holding means to rotate the severed ball while
said £ns or projections are being removed
and the ball completely finished by said form-
ing and severing means before said ball hag
been released or removed from the machine
and means for advancing:the rod or bar .50
thatother balls maybe inlike manner formed,
severed and finished, all arranged so that they
will operate substantially as and for the pur-
poses herein set forth. .

5. In a machine for making ballsand other
articles from a metal rod or bar which is
adapted to rotate, the combination of a cut-
ting and forming device adapted to be moved
to and away from said .rod, said cutting and
forming device being also adapted to form
two or more balls thereon at the same time
and to completely sever one of said balls so
formed while the others are forming  and
means forming part of said cutting and form-
ing device for removing the fins on each side
of the ball, and thereby finish said ball before
it has been released or removed from :the
machine,

6. In a machine for making balls from a
metal rod, the combination with means for
holding or clutching the rod at two points,
said means being adapted to rotate in order
to rotate said rod, of a cutting and forming
device adapted to form orfashion two or-more
balls on said rod at the same time and to com-
pletely sever one of said ballsso formed while
the others are forming, and means for holding
the severed ball so that it may be operated
upon to remove any fins or projections that
may be left thereon.

7. In a machine for making balls and other
articles from a metal rod or bar, the combina-
tion with means for rotating said rod, of a cut-
ting and forming mechanism located a little
below the center of said rod, said cutting and
forming device being adapted to form two or
more balls on said rod at the saine time and
to completely sever one of said balls 5o formed
while the others are forming and a device for
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raising the cutting mechanism to remove any
fins or projections that may be left on the
severed ball. ’

8. In a machine for making balls and other
articles from a metal rod the combination with
two chueks or clutches adapted to rotate, said
clutches being adapted to operate to clutch
said rod which is passed therethrough inorder
to rotate said rod, of a cutting and forming
device located between said clutches slightly
below the center of said rod adapted to form
two or more balls thereon at the same time,
and to completely sever one of said balls so
formed while the others are forming, one of

said clutches being arranged to hold the sev-.

ered ball and to rotate it so that it may be
further operated upon by the cutting device
in order to remove any fins or projections that
may be left thereon. .

9. In a machine for making balls and other
articles from a metal rod which is adapted to
rotate, the combination of a cutting and form-
ing device adapted to form two or more balls
thereon at the same time and to completely
sover one of said balls while others are form-
ing, consisting of a circular metal piece hav-
ing grooves and edges on its periphery of
varying depths and lengths, said cutting and
forming device being adapted to be operated
s0 as to remove any fins or projections that
may bé left on the severed ball and thereby
finish said ball before it has been released or
removed from the machine substantially as
set forth. :

10. In-a machine for making ballsand other
articles from a metal rod which is adapted to
rotate, the combination of a cutting and form-
ing device adapted to form two or more balls
thereon at the same time and to completely
sever one of said balls while others are form-
ing, consisting of a circular metal piece having
grooves and edges on its periphery of varying
depths and lengths, said circular piece hav-
ing a portion of its periphery cut away, adapt-
ed to be raised so that one edge of the cut-
away portion will operate to sever the fins on
the balls as the device is raised, and thereby
finish the severed balls before they have been
released or removed from the machine, sub-
stantially as set forth.

11. Inamachinefor making balls and other
articles from a metal rod which is adapted to
rotate, the combination of a cutting and form-
ing device adapted to form two or more balls
thereon at the same time and to completely
sever one of said balls while othersare forming
and thereby finish said severed ball before it
has been released or removed from the ma-
chine, and means for advanecing the rod a pre-
determined distance so that another ball may
in like manner be severed therefrom by the
cutting and forming device. '

12. In a machine for making balls and other
articles from a metal rod which is adapted to
rotate, the combination with a cutting and
forming device adapted to form or fashion
two or more balls on said rod at the same time,

and to completely sever one of said" balls so
formed while others are forming, and means
for advancing the.rod a predetermined dis-

‘tance so that another ball may in like manner

be severed therefrom, while others are form-

. ing consisting of a chuek or clutching device

adapted to operate by the movement of a le-
ver in one direction to cluteh the rod and by
the movement of a lever in the opposite di-
rection to advance the rod a predetermined
distance before the clutch opens, substan-
tially as set forth,

13. In a machine for making balls from a
metal rod or bar, the combination with the
chucks C and C’ adapted to be operated to
cluteh the rod by the movement of the lever
I in one direction, of the cutting and forming
device L adapted to be moved backward and
forward by the lever Q and raised by the le-
ver O, the chucks C and ¢’ being adapted to
be simultaneously opened to release the rod
by the movement of the lever I in the oppo-
site direction, substantially as and for the
purpose set forth, ,

14. In a machine for making balls from a
metal rod or bar which is adapted to rotate,
the combination with the chucks Cand C’
adapted to be operated to clutch the rod by
the movement of the lever L in one direction.
and to be opened to release the rod by the
movement of said lever in the opposite di-
rection, the cutting and forming device L be-
ing adapted to be moved backward and for-
ward by the lever Q and to be raised by the
lever O, the clutch S adapted to be operated
by the lever W to clutch the rod, the spring
7 and spring 10, said spring 10 operating to
move or advance the rod a predetermined dis-
tance when the lever I is'moved to open the
chucks C and (7, substantially as set forth.

15. In a machine for making metal balls
and other articles from a metal rod whieh is
adapted to rotate, the combination with a cut-
ting and forming device adapted to form or
fashion two or more balls on the same rod at
the same time and to completely sever one of
said balls so formed while the others are
forming and means for advaneing the rod a
predetermined distance so that other portions
of the rod may be presented to the cutting
and forming device for operation consisting
of a chuck or clutching device adapted to
clutch the rod and a spring to force or move
said clutch and with it the rod a predeter-
mined distance before said cluteh is opened,
substantially as set forth.

* 16. In a machine for making balls from a
metal rod, the combination of a rotating clutch
to grasp the rod at one point and a separate
rotating clutch to receive and hold the ball
after it has been fashioned from the rod and
before it has been finally severed therefrom,
said clutch being also adapted to hold the
said ball after it has been severed in thesame
relation to the cutting device as it was be-
fore it was severed,said cutting device being

adapted to remove the fin therefrom and
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thereby finish said severed ball:-before it-has

. been released or-removed from the machine,

IO
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substantially as set forth.
17. In a machinefor making ballsand other

-articles from a metal rod which is adapted to

rotate, the combination of a .cutting and
forming tool consisting of a cireular metal
piece having grooves and edges on its periph-
ery of various depths and lengths, a. portion
of the periphery of said tool being cut away,
said tool heing adapted to form or fashion
two or more balls on the rod and to com-
pletely sever one of .said balls at the same
time, said tool being also adapted to be oper-
ated to remove the fins from the severed ball,

‘and thereby finish the severed ball before it
has been. released or removed from the ma-

chine, substantially as set forth.
18. In amachineformaking balls and other
articles from a metal rod the combination

+ with-two rotating spindles adapted to rotate
- at the same:rate of speed by separate driving

-~ 504,083

-mechanisms, :said spindles being adapted to

clutch .the rod at different points between
which islocated a cutting device or tool adapt-
od to be moved to and away from therod and
to form or fashion several balls therefrom, at
the same time, a portion of the cutting de-

‘vice partially forming the ball from one part

of the rod while another part of the said de-
vice completely severs a ball from an adjoin-
ing part of the rod, and which cutting and
forming device is also adapted to be operated
to remove the fins from the severed balls and
thereby finish said severed balls before they

.are released or: removed from the machine,

substantially as set forth. )
" This specification signed and witnessed this
17th day of January, A. D. 1893.

ERNEST GUSTAV HOFFMANN.

. In presence of—
E. M. TAYLOR,
. M. GIBSON.
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