J. D, THLDER.
POTENTIATL SWITCH,
APPLICATION FILED APR, 8, 1906.

973,508. . Patented Oct. 25, 1910.

2 SEEETS—SHEET 1.

......

iiiiiiiiiiiiiii
iiiiiiiiiiiiii
\

lllllllllllll
llllllllllll
lllllllllll

--m
------

‘‘‘‘‘
[

'''''
iiiii
---------

l ‘
1

I--— -—I-l-l-l

) L .“"-.'
. 1 + 4 4
. I i ™ l--ll'.‘-.-'*-.-‘ - .-.1.-«‘.1-.’.‘-‘&‘«-__-.
. Ly L - [ e C L]
] o { ; -IF:"l : - ‘Tlrr:i:::::::':f:q'ir i'l-*-'-':'i "'.'.‘.::::‘::;:::.‘-
»uJ \ - - -
. [ b :..l
A {:.
| . - nventor:
. [
r r‘—‘ .
L3 " % r o -
' -

THE NORRIS FETERS €O, WASHINGTON, P. C.



2 SHEETS—SHEET 2.

Patented Oct. 25, 1910.

I. D. IHLDER.

A
@

|

|

f
L
&

|
I
i
O
Q2
il

T
1} [ -11-—-.-.---...._.. -

2

iai

11@1

A

X -
\

RN
!

"‘l‘
sy
Coe T Iy
“
%
%
b}
%
=
=1
=1
]
]
|
b
=¥

THE NORRIS PETERS €0O., WASHINGTON, D. C,

POTENTIAL SWITCH,
APPLICATION FILED APR.9, 1508,

B
o
A

973,608.

s
Nasha)

)
. t__-..“-.l. . 1 .
w 1 Tr. 5%
S, “ .1\_-.. - . P m.
v S s | n b :
r " e essesoees —l IlLl-.I..l...I_ —
‘.\-'.ll S . - . H " - :l. llllllll
- i _.____..I:. llllllllll -
[ \.l_-_-. .-—‘ []]
2 L] [} _- i -_ 1 .
L | & -.a._
ok - - = “ ¥ w R | ol gkl e gy e
) - [ ] PR R T -
- - il e — d
- .I.I...l_ —_—
— ] v
- L] I r -
- » .
d -
L] R
o




10

20

30

390

40

o0

"UNITED STATES

PATENT OFFICE.

JOHN D. THLDER, OF NEW YORK, N. Y., ASSIGNOR TO OTIS ELEVATOR

JERSEY CITY, NEW JERSEY, A CORPORATION OF NEW JERSEY.

POTENTIAL SWITCH.

973,508.

Specification of

Application filed April 9,

-—

Letters Patent. Patented Oct. 25, 1910.

1906. Serial No. 310,656.

e R e ———

1o all whom it may concern,:

Be it known that I, Joux D. Inwpzr, a
citizen of the United States, resicding 1in
New York city, in the county of New York
and State of New York, have invented a
new and useful Improvement in Potential
Switches, of which the following is a specifi-
cation.

My 1nvention relates to electric switches

and move particularly it is what are gen-
erally termed “potential switches;” and

one of its objects is the provision of an im-
proved and efficient electric switeh.

A turther object of the present invention
15 the provision of means for opening said
switch by the application of minimum
mannal foree. '

More particularly it is the object of the
sresent  1nvention to provide means for
breaking a circuit of an electric switch by
a movement of the operating element; or
for Interrupting a circait of the holding
electro-magnet of a potential switch by the
actuation of the operating handle thereof to
permit the switeh to be opened easily.

Other objects of my invention will appear
heremafter, the novel combination of ele-
ments being pointed out in the claims.

In the accompanying drawing, Figure 1
represents 1n elevation, a potential switch
embodying my invention; [ig. 2 is a side
elevation thereot; Fig. 3 is a diagrammatic
view to illustrate the operation of my in-
vention; Fig. 4 13 an elevational view omit-
ting certain parts; and Fig. 5 is a view
stmilar to Fig. 2, but omitting a portion of
the multiple electric switeh.

1 designates a base or support of insulat-
ing material for the various operating parts
of the switch. 2, 2 are binding posts herein
shown at the lower portion of the support
1, and to these binding posts are connected
the leads of the apparatus which is to be
supplied with electric current. The binding
posts 2, 2 are connected by the flexible con-
nectors 3, 3, to the movable contacts 4, 4,
carried by the switch arms 5, 5. The mov-
able contacts 4, 4 are adapted to codperate
with the fixed contacts mounted on the sup-
port 1 and electrically connected to the bind-
g posts 6, as indicated in Fig. 2. Prefer-

ably the fixed contacts are spring-pressed.

and comprise a plurality of parts, one of
saidd parts including a carbon block, and

- that when the switceh is opened the movable
contact will leave the copper block before it
leaves the carbon block. The carbon block
will therefore, take all the arc but when the
switch 1s entirely closed, a good clectrical
connection will be obtained by reason of the
connection of the movable contact with the
copper block. It will be noticed that each
of the arms 5 comprises a substantially ver-
tical portion when the switch is closed, and
a horizontal portion 7. Through the latter
{ passes the connecting rod 8 to which is
clamped the upper end of the electric con-
nector 3. The switch is in reality a two-pole
switch with the movable contacts insulated
from each other. This may be accon-
piished in any desirable manner, as for in-
stance, by placing an insulated bushing in
the horizontal portion 7, through which the
roc 8 1s passed. Any other desirable means
for insulating the movable contacts from
each other may be employed if desired. For
the sake of durability, however, insulating
sections 1n the structure itself should be
avolided.

The lever 9, which is pivoted at 10, ex-
tends vertically and is connected rigidly to
the horizontal connecting bar 11, to the
outer ends of which are secured the switch
arms 9, o, respectively, so that when the
lever 9 is moved in one direction or the
other, the switch will be closed or opened,
as desired, in the well known manner. Ordi-
narily a handle 12 connected to a lever arm

3 1s employed to impart motion to the
electric switch to close or open the same, but
1 such cases such handle moves with the
switch arms. In this instance, however, al-
though the manual lever 13 is pivoted at
10, on a bracket 14 extending from the
magnet frame 15, it has a movement rela-
tive to the switch lever 9. '

By referring to Figs. 2 and 5 it will be
seen that the lever 13 is limited in its up-
ward movement by the lug 44 which is pref-
erably integral with the switch lever 9.
I1g. 5 also shows more plainly the cups 26
and 27 of If1g. 2, in which vest the ends of
the spring 28. Normally this spring holds
the lever 13 against the stop 44, and at the
same time holds the electric switch com-
prising the contacts 18 and 19 in closed po-
sition.  The block 20 which carries the con-
tact 19 1s mounted on or is integral with

the other a metal block such as copper, so

the horizontal bar 11. The manual lever
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13 i{s herein shown as pivoted on the same
bearing shaft 10 on which the switch lever
9 is pivoted. The springs 34 mounted on
the extended ends of this shaft are so ar-
ranged that one end of each is fastened to
the iron frame of the electro-magnet and
the other end of each bears against the back
portion of the lever 13, tending to move
the same outwardly to autoinatically open
the electric switch when the electro-magnet

is deénergized to release the locking device.

It will also be seen from an inspection of
Figs. 4 and 5 that the lever 13 1s movable
in a slot 45 of the switch lever 9, so that the
manual lever may have a free movement
relatively to the switch lever.

The detent 33 is carried by or 1s integral
with the switch lever 9, as indicated in Figs.
4 and 5. 46 designates an adjustable buffer
device to cushion the blow of the switch
lever 9 against the magnet frame when the
electric switch is closed.

When the electric switch is open, the po-
sitions of the various contacts are as indi-
cated in Fig. 3. When the handle 12 1s
orasped and lifted, motion is transmitted
through the stop 44, the lever 9, the cletent
33, and the contacts carried by the horizon-
tal bar 11. At this time the switch com-
prising the contacts 18 and 19 is closed, and
when the main line switch is closed the elec-
tro-magnet 16 is connected directly across
the line and pulls down the armature 50 to
cause the latch 381 to firmly hold stationary
the detent 88, and therefore in turn hold the
main line switch closed after the handle 12
is released. Ordinarily it 1s diflicult to
open such an electro-magnetic main line
switch while the magnet 16 is energized, for
the reason that considerable force must be
used to pull the detent 33 from under the
latch 81 which is being pulled down by the
electro - magnet. In the present construc-
tion, however, the only force needed to open
the main line switch is that required tomove
the hanmdle 12 against the action of the
spring 28 to separate the contacts 18 and 19.
When this occurs the circuit of the magnet

16 is interrupted, the latch 31 1s released,

and the springs 84 automatically throw the
switeh lever 9 outwardly or about its pivotal
bearing 10 to effect the opening of the main
line switch. When the switch controlling
the electro-magnet is open and the main line
switch is open, the handle 12 may be re-
leased, whereupon the switch lever 9 will
continue its movement until the blade 22
strikes the buffer device comprising the clips
23 and 24. Or, if desired, the switch con-
trolling the electro-magnet may be easily
opened by the handle 12, whereupon the
main line switch will be immediately opened
and the stop
13, after which the movable parts of the

‘main line switch. may be allowed to move

44 will again engage the lever |

978,508

| to their outer positions as quickly as de-

sired, depending upon how the handle 12 1s
held or when it is released.

A spring 19 is placed between the con-
tact 19 and brake 20, but this spring 1s
weaker than the spring 28, so that the lat-
ter securely holds the switch lever 13 up
against the stop 44 with the spring 29 com-
pressed; a good electrical connection be-
tween the contacts 18 and 19 is thus secured.

Extending laterally from the manual |
13 and rigidly connected thereto, 1s a lug or
projection 40 for carrying a binding post 17,
and an electrical contact 18. This electrical

contact is adapted to codperate with an ad-

ditional contact 19 which is mounted on a
bracket 20 rigidly connected with the hori-
zontal connecting bar 11 of the electric
switch. The contact 19 is connected with the
binding post 21. Preferably the binding
post 17 and the contact 18, although securely
mounted on the lug 40, are insulated there-
from in any well known manner. So also
are the contact 19 and the binding post 21
insulated from the bracket 20.

The switch lever 9 carries a downwardly
extending auxiliary switch lever 22 which 1s
adapted to codperate with the blades 23 and
24 mounted below the magnet frame 15 and
in the path of travel of said auxiliary switch
lever. One of the blades 23, 24, as that 1n-
dicated 23 in TFig. 4, may be spring-pressed
so that when the lever 22 1s moved 1nto en-
oagement with said blades, the latter may
act as a buffer device to the electric switch
upon being thrown to open position. Kur-
thermore when the switch 1s thrown to open
position and the lever 22 connects the blades
93 and 24, a secondary circuit or local cir-
cuit may be closed for securing any desired
operation of the apparatus to be controlled.
For example, if the switch is conmnected to
an electric motor and the main line potential
falls below a pre-determined value, and the
potential switch is therefore automatically
opened, the secondary switch may control
an electro-dynamic brake circuit in the well
known manner. In thisinstance, I have con-
nected the lever 22 by a flexible wire or
cable 41 to the binding post 42, on the base
or support 1; the other binding post of this
auxiliary switch being indicated at 25
(Fig. 3).

The electro-magnet comprising the casing
15, and a winding 16, is securely attached
to the supporting board 1, and is provided
with an armature 30 pivoted at 43 which
may be on the magnet frame 15 or attached
to a bracket on the base blade 1. On the
upper side of the armature 30 1s mounted 2
latch 81 which is curved outwardly and car-
ries an anti-friction roller 32 at its free end.
Codperating with the roller 32 is a detent 33
extending inwardly from the horizontal sup-
port 11, and preferably from the central por-
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tion thereof. The detent 83 therefore, moves |
with the electrie switeh, and when the latter |
15 closed, the detent 33 will be placed under |

the anti-friction roller 32. If the electro-
magnet 15 energized at this time, it will
firmly draw its latch 31 downwardly to effect
a holding of the electric switch in closed po-
sition. It is obvious that the electro-magnet
may be designed to have a certain strength
when a certain potential is applied thereto.
and when this potential falls bLelow a pre-
determined value, the latch 31 will be suffi-
crently rveleased to allow the switch to be au-

tomatically opened. When thus sufficiently.

deénergized, the springs 34, 34, will throw
the switch to open position and cause the
auxiliary switch to be closed, and at the same
time act as a butier device.

Additional contacts 35 may be carried by
the switch arms 5, 5, and cooperate with the
spring-pressed contacts 86, as indicated in
Fig. 2, the binding posts for the latter being
indicated at 37. In such case the positive
be connected to the
binding posts 37 so that the curvent will
flow through the spring-pressed contacts 36,
the movable contacts 35, and the connectors
38 to the leads 3, 3. Or said connectors 38,
38, may be removed and the secondary
switches used to control a dependent cireuit.
Preferably, however, I connect the positive
and negative mains to the binding posts 6,
so that the current will flow to the binding
posts 2, 2, and thence to the apparatus to be
controlled. The secondary switch may then
be used, for example, to control the current
flowing through the winding 16 of the elec-
tro-magnet, by connecting the terminals of
said electro-magnet with the binding posts
37. It will then be evident that when the
switch as a wholé is closed, the electro-mag-
net will be connected directly across the
mains. . |

When 1t 15 desired to use this potential
switch as a manual main line switch and
such switch 1s held closed by the electyo-
magnet, 1t 1s evident that it will be difficult
1 most Instances to mannally operate the
clectric switch to open position the same as
such switch 1s ordinarily constructed. Tt
should be particularly noted that the con-
tacts 18 and 19 comprise a switch, which
when placed 1 circuit with the winding 16
of the electro-magnet, will control the ener-
gization of said magnet. Assuming there-
tore, that the switch is closed, as indicated
in Ifig. 2, and the contacts 18, 19 in engage-
ment with each other, and in circuit with
the electro magnet, it will be obvious that
when such contacts are separated, the mag-
net will be deénergized, after which the
switch may be allowed to be automatically
moved to open position. All the manual
effort, therefore, vequired, is to move the
handle 12 against the action of the small

<3

spring 28 to separate the contacts 18 and 19
to effect the deénergization of the electro-
magnet and the consequent release of the
latch 31 and thie detent 33. After the con-
tacts 18, 19 have been thus separated, the
springs 34, 34, will begin to act to throw
the switch 1n 1ts entirety to open position,
and the auxiliary switch comprising the le-
ver 22 to closed position. When the switch
15 desired to be closed, the handle 12 will of
course be lifted, and when this is done, the
contacts 18 and 19 will be immediately
moved 1nto engagement with each other.
The electro-magnet may Dbe so connected
that 1t will be immediately energized there-
from to draw inwardly its lateh 81, so thiat
as the switch is closed, the detent 33 will be
snapped into locking position. I prefer,
however, to employ the secondary switches
for closing the electro-magnet cirvcuit after
the detent 33 has been moved under the
roller 32, thus obviating the necessity of
throwing the switch quickly to closed posi-
tion so that the detent 33 will be moved into
locking engagement with the anti-friction
roller 82, Although the spring 29 may be
omitted, 1t 1s preferable to employ it to in-
sure the contacts 18, 19 being separated when
desired, as it may occur in some instances
that these contacts will stick together on
account of arcing.

Iig. 8 1llustrates diagrammatically the op-
eration of one form of my invention. If it
15 desived to close the main line switch be-
tween the positive and negative mains, and
the binding posts 2, 2, respectively, the in-
sulating handle 127 1s moved upwardly to
effect the engagement of the contacts 18, 19
against the action of the spring 34" mounted
between the fixed support 42 and the mov-
able contact 19. Now when these contacts
15 and 19 are thus electrically connected, thev
are connected in cirenit with the eleetro-
magnet winding 16 Dbetween the movable
contacts 4, 4, but the latter ave not moved
into engagement with the fixed contacts 39,
59, until the abutment 41 strikes against
the horizontal insulating support 117, This
abutment 41 being carried with the handle
127 by the rod 137, will move the support 117
together with the vertical vods 57, 57, and
movable contacts 4, 4, upwardly to effect
the engagement of the latter with the fixed
contacts 389, 39. "The circuit to the appara-
tus to be controlled will thus be closed and
at the same time the electro-magnet of the
potential switch will be energized to hold
the main line switeh closed in the desired
manner,

When 1t 1s desived to open the main line
switch, this may easily be done by moving
downwardly the rod 13" which may be ac-
tuated mdependently of the horizontal sup-
port 117, just as the handle 12 in Fig. 2 mav
be moved downwardly independently of the
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horizontal support 11. It is assumed that
after the rod 13" has been moved upwardly,
it is held in such position by the locking de-
vice which is intended not to be unlocked
until the electro-magnet is deénergized. It
will therefore be seen that the contacts 4, 4
will be held in engagement with the con-
tacts 39, 39, respectwely until the contacts
18, 19 are sepalated For when this occurs,
the electro-magnet winding 16 will no long ot
receive current, and consequently the latch
31 Will be released to allow the support 117,
rods 5, 5, and the contacts 4, 4, to drop S0
as to open the main line switch.

It 1s obvious that my improved electric
switch may be connected to any electrical
apparatus to be controlled in various ways,
to secure any desired operation within cer-
tain limaits.

[t 1s also evident that various changes mn
the details and arrangement of parts may
be made by those slilled in the art without
departing from the principles of my inven-
tion, as defined in the claims, and 1 there-
fore, do not desire to be limited to the pre-
cise construction herein disclosed.

Having thus fully described my 1nven-
tion, what T claim and desire to have Pro-
tected by Letters Patent of the United
States 1s i —

1. The combination with an eleciric
switch, of a device for closing the switch,
means for opening the sw:ttch electro - re-
sponsive means for holding the switch
closed, and means operated by said device
for deénergizing said electro - responsive
nieans and thereby rendering said holding
means meffective and permlttlnn the switch
to open.

9. The combination with an electric
switch, of a device for closing said switch,
electro- magnetic means for holdmc the switch
closed, and means operated by the said de-
vice when moved in the opposite direction
for deénergizing said electro-magnetic means,
thereby permlttmo the switch to move fr eely
to open position. |

3. The combination with an electric
switch, of manual means for closing said
SW]tCh electro - responsive mechanism for
]mldmo said switch in closed position, and
an appliance operated by the same manual
means to render said holding mechanism in-
effective by reducing its 1101(11110 poOwWer.

4. The combination with an electro- mag-
netic switch, of locking apparatus therefor
electro- mmnetle means for holding said ap-
paratus 1n operatwe position, a manual de-
vice for closing said switch, and means op-
erated by the same manual device for ef-
fecting the release of said locking appara-
tus by affecting the magnetic power of said
electromqonehc means and thereby permit-
ting the free opening of said switch.

|

- SW
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switch, of a manual device for opening said
'tch magnetic means for holding the
switch cloged and means co-acting with said
manual device for varying the magnetic
power of said magnetic means, and thereby
effecting the release of said potential switch.

6. The combination with an electromag:-
netic switch, of a locking apparatus there-
for, a mfwnetlc device for operating said
appamtu%? a manual device for opening
sald switch, and means co-acting with
said manual device for affecting the oper-
ation of said magnetic device by changing
its magnetic power and thereby 11111001111’10'
said lochmg apparatus.

7. The combination with an electric
switch, of an electro-magnetic device for
lockmcr said switch in closed position, a
circuit-closer for controlling the energiza-
tion of the electro-magnet of said electro-
magnetic device, and a manual device for
Operatmo said switch and said circuit-closer.

8. The combination with a potential
switch, of manual means for operating said
switch to open or closed position, additional
means for operating the switch to open po-
sition, a magnetic device normally prevent-
ing such opemtmn of said additional means,
and a device operable by said manual means
for effecting a variation in the magnetic
power of said magnetic device and thereby
controlling the opening of said switch.

9. The combination with an electric
switch, of means for closing said electric
SWltch a locking device for holding said
switeh in closed p0%1t1011, an electro- m‘w‘net
for operating said locking device, and a
circuit-closer operated by caid switch-clos-
ing means to control the energization of
said electro - magnet without moving sald
switch.

10. The combination with an electric
switch, of means for closing or opening sald
5W1tch, an electro- mwnetlc locking device
for saicd switch, and a ircuit-closer for con-
trolling said electro-magnetic device, sald
circuit-closer being oper able by the switch-
closing and opening means without open-
inge the said switch.

11. The combination with an electric
switch comprising a pivoted switch lever, of
a manual lever for operating said switch,
but movable relatively to said lever, an
electro-magnetic locking device for control-
ling said SW1tch and a circuit-closer oper-

ated by said mﬂ,mnl lever.

12. The combination with a potential
switch, of an actuating lever therefor, hav-
ing an independent movement and means
electr ically controlled by said actuating le-
ver for effecting an automatic opening of
saicd potential switch.

18. The combination with a pivoted
switch lever, of a plurality of switch arms

5. The combination with a potential ¢ carried by said lever, one or more contacts
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motunted on each of said i€, additional
contacts cooperating with said movable con-
tacts, a pivoted lever for actuating said
switch lever, a circuit-closer one of the con-
tacts of which 1s carried by the switch lever
and the other contact of which is carried by
the actuating lever, an electro-magnet con-
nected 1 circuit with said circuit-closer con-
tacts, and a locking device controlled by
said electro-magnet to hold the switch in
closed position.

14. The combination with an electric
switch comprising a pivoted lever, of an ac-
tuating pivoted lever for said switch, a cir-
cuit-closer co-acting with said levers, and
operable to open position independently of
the switch, means for holding said circuit-
closer normally in closed position, an elec-
tro-magnet connected to said circuit-closer,
and a locking device for said switch and
controlled by said electro-magnet.

15. The combination with a

multiple

switch, of an actuating device therefor mov-

able relatively thereto, a circuit-closer be-
tween said switch and said actuating device,
a spring for holding said circuit-closer nor-
mally m closed position, and an electro-mag-
netic locking device for said switeh con-
trolled by said circuit-closer.

16. The combination with an electric
switch, of manual means for closing and
opeming sald switch, a locking device for
sald switch, an electro-magnet for operating
said locking device, a circuit-controller co-
acting with said manual means and connect-
ed to said electro-magnet, and resilient ap-
paratus for throwing the switch to open po-
sition upon the manual means being actu-
ated to operate said circuit-controller and ef-
tfect the release of said locking device.

17. The combination with an electric
switch, of an electro-magnetic locking device
therefor, manual means for opening and
closing said switch, a circuit-controller op-
erable by said manual means for effecting
the release of said locking device, and an
auxiliary switch.

18. The combination with an electric
switch, of an electro-magnetic locking de-
vice therefor, a manual appliance for clos-
g sald switch, a circuit-closer operable by
said manual appliance while the switch 1s
closed to control said locking device, and a
buffer for said switch.

19. The combination with a switch lever,
of a pivotal bearing therefor, a manual lever
pivoted on the same bearing, a spring tend-
img to move the switch lever in a predeter-
mined direction, a second spring tending to
hold said manual lever in a predetermined
position, and a circuit-closer controlled by
sald manual lever. '

|
|
i
|
|
|
|

‘more springs tending to move said

|

Al

20. The combination with & movable iiéms-
ber, of electro-mechanical mechanism for
holding said member in a predetermined po-
sition, a device for moving said member to
such position, and means operable by said
device for electrically controlling said elec-
tro-mechanical mechanism while said mem-
ber 1s in said predetermined position.

21. The combination with an electric
switch comprising a pivoted lever, of a sec-
ond lever having movement independently
of the switch lever but capable of engaging
the same positively, electro-mechanical mech-
anism for holding the switch in closed posi-
tion, an auxiliary switch for controlling said
electro-mechanical mechanism, and a spring
acting on said second lever to normally hold
sald auxiliary switch in a predetermined po-
sitiomn.

22. The combination with an electric
switch comprising a lever, of a pivotal bear-
ing for said lever, one or more springs tend-
mg to move said lever to open the switch, a
manual lever pivoted on said bearing, an ex-
tension from said switch lever, a spring be-
tween such extension and the manual lever,
a cetent carried by said lever, an eclectro-
magnet, a latch held by said electro-magnet
against said detent to hold the switch closed.
ancd an auxiliary switeh, one of the contacts
of said switch being carried by said switch
lever and the other by said manual lever and
placed 1n circuit with said electro-magnet.

23. The combmation with a multiple
switch comprising a pivoted lever, of one or
switch to
open position, an auxiliary switch acting as
a butler device for said multiple switch, a
pivoted lever for opening or closing either
of said switches and having a movement rel-
atively to said switch lever, a circuit-closer,
one contact of which 1s carried by the switeh
lever, and the other contact of which is car-
ried by the actuating lever, a spring for nor-
mally holding said contacts in engagement
with each other, an electro-magnet having
its winding connected in cireuit with said
contacts, and a locking device operated by
saicl electro -magnet to hold the multiple
switch 1 closed position .and permit said
contacts to be separated by said actuating
lever, and in turn effect the opening of the
multiple switch and the closing of the aux-
1liary switch.

In testimony whereof, I have signed my
name to this specification in the presence of
two subseribing witnesses.

JOHN D. THLLDER.

Witnesses:

C. Bru,
W. H. Brapy.
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