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UNITED STATES PATENT OFFICE.

RUDOLF EICKEMEYER,

OF YONKERS, NEW YORK.

ELECTRIC ELEVATOR.

EPECIFICATION forming part of Letters ]éa.ten't No. 609,016, dated August 16, 1898.
| Application filed May 3, 1892, Serial No. 431,668, (No model.

_—

To all whom it may conceri:

Be it known that I, RUDOLF EICKEMEYER, |
of Yonkers, in the county of Westchester and
State of New York, haveinvented certain new
and useful Improvements in Electric Eleva-
tors; and 1 do hereby declare that the follow-
ing specmcatmn taken in connection with

the drawings furnished and forming a part of |

the same, is a clear, true, and complete de-
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seription of tha qeveml features of my inven-
tion.

In a patent ""L&Ht@d to me June 23, 1891,
No. 454,462, 1 have disclosed certain improve-

ments Whibh enable the elevator-motor to be

self-regulating as to speed and direction of
motion. My present improvements relate to
electric elevators of the same type. Some
of the unprovements are of value in elevators
when a shunt-motor is used and others in ele-
vator machinery when compound-wound mo-
tors are used. oW

I maintain the current il
within safelimits, asin theformer case, by au-
tomatically-operated resistance-colls, which
are cutin and out of the circuit in such a man-
ner as to maintain the strength of the current
in the armature at such maximum as 1t can
safely carry. I guard against damage from
the disruptive dleh&l ge of the extra eurrents
in the field-coils by so m‘rangin o the connec-
tions that the field-coils, though they may be
disconnected from the line, are never broken,

but at such times have theu terminals con-

nected by a shunt-circuit of comparatively
low resistance, said shunt-circuit affording a
path for the extra currents of practically no
appreciable resistance in comparison with the
resistance of the field-circuit. 'This safety-
shunt may well be composed of the armature
itself, and to attain this result I so arrange
the connections that the armature is at all
times in closed shunt-circuit with the field
and both are connected and disconnected
from the main line together, so when it is nec-
essary to reverse the termlnal connections of
the armature to obtain a reverse motion of
the motor it is done at a time when the mo-
tor is entirely disconnected from the main
line. - o

Sheet 1, Figures 1, 2, and 8, show front
view, longitudinal, and transverse sections of
the regulator-box. Sheet 2, Iigs. 4 to

"’:

show the armature- 1‘6\?’01511]?‘ mechanism on |

]

-shaft and a rigid vertical m*m ar,

enlarged scale. Sheet 5, Ifigs. 13 to 19, show

the automatic safety ar anwement which lim-
its the current. .

Sheets 4 to 8 inclusive, Figs.

20 to 25, show diagrams of the eonnections of
the cirenits of the motor and its controlling
devices. Sheet 9, Fig, 26, illustrates in ele-
vation so much of a complete elevator organi-
zation asisdeemed necessary for the purposes

-of this specification.

In IFig. 26 the compound electric motor A,
the hoisting-drum I3 and its gearing, and the
elevator car or platform B’ are organized as

in the well-known Otis elevators, the brak-

ing mechanism at B* being operated by means
of a vertical vibrating lever ¢ and the link or
bar ', geared to a hand-wheel on the hoist-
ing-drum shaft and controlled by the usual
hand-line ¢? which engages with said wheel
and is operatively accessible at the car, and
is also adapted to be automatically operated
by the car at both of its extreme limits of
movement. The link or bar ¢’ 1s also coupled
with the regulator-box A' for mechanically
operating the same, because of its connection
with the regulator-shaft S (shown in dotted
lines) by means of a vertical AT ¢’ on said
carried at
the end of the link or bar o', said two arms
being pivotally connected together, as at a’,
so that the longitudinal reciprocation of the
link «', as by the hand-line «*, will impart
the limited rocking movement to the shaft S,
which is required for mechanically operating
the electric regulating and controlling de-
vices within the regulator-box A’, and there-
by starting,
tor A in exact harmony with appropiate va-
riations in the opemuon of the braking mech-
anismn.

On top of the resistance-box, beneath a de-
tachable shield or gunard, the appropriate
screw~posts are located, and these are pro-
vided with sultable safety-fuses.

In Figs. 1 and 2, Sheet 1, the armatuare-con-
trolling device or commutator C is shown to
consist of a cylinder of insulating material ¢,
loosely mounted on the rewulater-shaft S and
surrounded by four brushes &' 1205 b These

brushes rest upon the two copper segments
s’ s* on the commutater C, as shown in detail
on Sheet 2 in Tig. 4 in front view and in lon-
gitudinal section in Kig. o.

Thesge four sets

stopping, and reversing the mo-
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of brushes 0’ 0° 0° 0%, with their brush-holder
pins p’ p*p° pt, are mounted on insulated sup-
ports p°. T'wo of the brushes b? and b* are
connected with the armature-terminals, the
other two, 0’ and b3, with the main line, as will

~ be explained more fully when desecribing the
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diagram of connections, Fig. 20, Sheet 4. One
of said brushes 0 is shown detached in Fig.
4*, Sheet 2.

When by means of the regulator-shaft S
the commutator C is turned to the right, the
line-current passes from 63 over segment s’
through brush 6* into the armature and from
the armature through brush 0% over segment
s* and brush 0’ back into the line.

- The brushes 0’ 0* b3 bt consist of two blades

set one slightly in advance of the other, so

that they make connection on one plate of the
commutator-cylinder C before breaking away
from the plate with which they were last in
contact. "This results in a momentary short-
circuiting of the armature at the instant of a
reversal of eurrent direction through its coils.

short-circuiting the brushes 0’ b° are already
disconnected from the line by the cut-out
switch ¢, as will hereinafter be described,
while the extra current.  from the field-coil
always finds a circuit either through the ar-

mature or through the closed contact on the

commutator-cylinder C. Speecial provisions
are made to avoid short-circuiting of the ar-

- mature at every stoppage of the motor, to ac-
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complish which the commutator C is mounted
loosely upon the shaft S. On this shaft is
mounted a double cam or fork ¢, Figs. 8and 9,
Sheet 2, which cams embrace the catch ¢?,
Figs. 6 and 7, rigidly connected to the commu-
tator-cylinder C. The distance between this
cam orfork and the width of the catch is such
as to allow of considerable slack motion be-
tween the shaft S and commutator-cylinder
U, so that in the operation of stopping the
motor when the shaft Sis carried back to the
middle position or position of rest the com-
mutator Cdoes not followexactly, but lags be-
hind and does not arrive at the position where

- the short circuit of the armature is accom-

50
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- between brushes 6° 6t to the line.

plished, but the armature is still left in cir-
cuit. and in shunt relation to the field-wind-
ing’s brush, said position being shown in Fig.
4 and in cireuit, Figs. 20 and 21. |

- Nowon starting the motoragainin the same
direction of rotation the shaft S makes a re-
verse rotation and the armature short circuit
is avoided entirely. On the other hand, if
the start is to be in the reverse direction the
shaft S continuesitsrevolutionin the same di-
rection asatfirst, and nowthe armature ismo-
mentarily short-circuited and then connected

again with poles reversed to the first connec-

tion, after which a connection is established
Therefore
the relative positions between the cut-out and
the commutator C have to be arranged so that

in Fig. 14.)

609,016

the cut-out switch connects the motor with
the line. t
This connection between brushes 6* and b*

and the main line is established and broken

by means of a quick-break cut-out switch, as
at e d d', all as explained in my former pat-
ent application. The current after passing
through a safety-fuse, as shown in Fig. 20,
enters the block d', block d being connected
to the motor-circuit.
tween d' d is established by the arm e, which

1s mounted on the shaft ¢’ with the toothed

wheel /. (Shown in large size in Ifigs. 13 and
14 and in section in Fig. 17.) This toothed
wheel f has but three teeth ¢’ g% ¢% which are
engaged by two pins ' /2 on a lever ¢, which

18 fixedly carried on the main regulator-shaft
>. This gear-wheel f has also a cam %, afford-
ing three cam-faces k' k? /%, against which a
jockey-wheel [ at one end of a bell-crank lever
-m 18 forced by a spring n, as shown in Figs.
15 and 14, an edge view of this bell-crank
lever m being shown in Fig. 16.

It is to be understood that at the time of this |
‘in the notch £°, and tooth ¢g* stands between
‘the pins A" and A* of lever 7, as shown in Fig.
14, Whenstarting the elevator,the fegulator-
shaft S is turned, and thereby the lever 7 is
-correspondingly swung, for instance, to the
left.
‘and imparts motion to the gear-wheel £, there-
by raising the jockey-wheel [ out of the notch
k* until it drops into noteh %® and the bar 2
-establishes connection between the plates d’
-and d. The lever ¢ now being free continues
‘1ts motion to one of its extreme positions, as
‘shown in Fig. 13.

In a position of rest the jockey-wheel [ rests

Then pin /* engages with the tooth ¢>

To stop the elevator and motor, the lever 4
18 turned backward by means of shaft S, en-

‘abling pin #”to engage with tooth ¢?, followed
' S00D after by the pin &' engaging with tooth
g~
Jjockey-roller [ is raised out of the cam-notch
k® until it rests on the projection between the
“cam-notches %°® and &2
“bar e still connects the plates d’ and d, but
-at the next moment the spring n throws the
Jockey-wheellintothe cam-notch k?and forces

By this motion of the toothed wheel 7 the

the toothed wheel f, with a quick motion, to

-carry the arm e out of contact with the plates
d and d', thus breaking the circuit and re-
-turning o the middle position of rest. (Shown
In the same way when the lever
¢ ismoved to the right hand the jockey-wheel
‘[ reaches the cam-notch % and the pin 7' en-

gages with the tooth ¢

T'o guard against damage from abnormal
currents, the safety device,which includesthe
solenoid o, with its iron core p°, is employed.
The main current traverses this solenoid o.
The core p°is counterbalanced by the adjust-
able weight g!, so that in the absence of cur-
rent or the presence of only a normal amount
of current the suction or inwardly-pulling
power of the solenoid is insufficient to hold

the armature short circuit is taken off before i the core p° within it; but when an abnormal

The connection be-
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rectly through brush
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current traverses its coils the iron core is held, |

or, 1f then out, 18 quickly drawn within the
solenoid. The core p° at its outer extremity
carries a brush», which bears on anumber of
insulated comaet -plates 7' 7, &e., between
which are connected resistance-coils, {(shown
as ¢ in Fig. 3.) The main current enters
through the top bar, and when the core p°
is practically out of the solenoid passes di-
7 and its contacts to the
armature; but if the core p°is drawn into the
solenold the current first traverses the appro-
priate resistances before it arrives at the
brush . In this way an abnormal current
automatically cutsin resistance and balances
itself, so that if the motorisstalled or held at
rest when under full current-pressure it can
never receive an amount of current which
will be damaging to its windings.
A cam is mounted on the regulator- shaft >,

(markedw.) Thiscam isin thiscase mtegral
with thelever and is provided with interior

open spaces at both ends and a projection v

in the middle, Figs. 13 and 1+, Opposite to
or in contact with this cam w there 1s a roller
z, attached to a lever or arm 7, which 1n turn

is rigidly connected to the solenoid-ecore p°

and its attached brush . The operation of
this arrangement 1s to mechanically throw the
core 7' into the solenoid 0, when the appara-
tus is manipulated to stop the m otor, and thus
insure the presence of the 1*esista,nce between
the bars or plates 1/ in the eireuit at the mo-
ment of starting, as shown in Fig. 14. Now
on turning the shaft 5 for starting the motor

the current traverses the resistance, which,

being in eircuit, keeps the first current rush
always within the safetylimit. The further

turning of the shaft S brings the roller « op-

posite the appropriate open space 1w of the
cam u, then leaving the solenoid-core p" free
to ad]usb itself to the current strength in the
circuit, the current at this time belﬂf" strong
ecnough to hold the core p°in the Solenoid,
and thus maintain all the resistance in ecir-
cuit. Assoon, however, asthe motor gathers
speed 1ts counter electromotive force so de-
creases the strength of the main curyent that
the solenoid is no longer able to hold the core

5o pY, which then gradually retires from the so-

55
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the turns of the solenoid

lenoid, progressively cutting out more and
more of the resistance from the circuit by the
movement of the brush r» antil when the mo-
tor reaches full speed it will be found that all
the resistance has been removed from the eir-
cuit, as shown in I'ig. 13, where all the resist-
ance 1s cut out.

Series of coarse-wire field-coils may be con-
nected between one or more of the bars ' ¢,
&e., and be used as ‘““starting-coils.” These
are cut out when the motor gathers headway,
as has been alreadyshown in the case of the
resistances just above cited. VWhen cutting
out the series or starting field-coils, a part ot
may be cut out si-
multaneously, so as to keep the magnetizing

the increase of current caused by the cutting
ont of the series coils.
Again, should the motor be overloaded or

“5talled” any abnormal current in the so-

lenoid will cause it to ‘“‘suck” up the core p*
and Dby inserting its attached resistance in

the circuit prevent damage to the motor-

windings.
To more completely illustrate the operation
of the mechanism and its connections, Sheets

4 and 5, Figs. 20 and 21, are shown.

In I w‘ “?O the current enters from line and
ﬂ'enerator G through a safety-fuse, through
the cut-out sw itch e d d', over conductor 1.
Thence a branch current passes through the
motor-field F and back over conductors 2 and
3 and a secondsafety-fuseinto the line.
main current passes over conductor or wire
4 to the top plate or bar ¢, thence through

The

75

SO

the resistances IR until it reaches the brush

r, or if the motor is running with normal

‘speed and brush 7~ rests on the top bar ¢’

the current passes directly from wire 4, over
bar 7', through brush », and thence over wire
5 to the solenoid o. A branch wire 6 con-

nects the bottom bar 72 with the solenoid, so

that even if the brush = should be disabled
the current will still have a path open through
all the resistances R.

F'rom the solenoid o

Q0

95

the current flows over wire 7 to the brush O’

of the armature-reversing commutator C,

over brushes 0° or 0% and through the arma-

“ture the one or the other way, according to

the position of the commutator C, and from
the other brush 0°, wire 3, and safety-fuse
back into the line.

In Fig. 21 a slightly-different arrangement
is shown, the solenoid o being eoaneeted in
series to the shunt- ield, the motor A contain-
ing also a series or Smrtmw field-coil con-
trolled by the solenoid o aud brush . Ilere
the current enters over one safety-fuse and
the ecut-out e d d', over wire 1, through the
solenoid o. Thenee a branch current passes
over the wire 2, through the shunt-field F’' of
the motor, and out and back over wire o,
through the second safety-fuse to the line and
cenerator G, while the main current passes
either over wire 2, also through the series
field-coil F, back over wire 6, and through
the resistances R to the top bar 7', or if the
brush 7 rests on one of the bars between 7’
and 7* the current passes from o, over wire
4, leaving out a part o' of the Solenmd turns
to brush 7 and to the bars between 7 &nd?
and over resistances R to bar +', or in the
event of the brush » resting on this bar 7
then directly from » to 2/, and over wire 7
to the armature-reversing switeh, a safety-
wire 8 connecting, as befele '\’slﬂl the bottom
bar 7.

It is exceedingly important tha,t the ar ma-
ture-circuit should be reversed by a continu-
ity-preserving device, so as to allow of no pos-
sible break at this point, as such break would

be liable to cause great damage in the arma-

power of the solenoid unchanged in spite of | ture or other parts by reason of the currents
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,ance connected 1n, as shown in Fig. 22.

4

of self-induction. 'Toinsure this continuity-
preserving feature, each of the brushes &’ and
b° on the reversing-commutator switch C em-
bodies two contact faces or brushes which are
triangular in eross-section, one having a lead
from its mate of somewhat more than the
width of insulation between the plates of the
commautator C, as best seen in Fig. 24, where
the commutator is shown at the instant of re-
versal.
b"and b®serve to press them firmly against the

comnluta,tor-—plates
In Fig. 24 and also in Figs. 20, 21, 22, 23,

and 25 the copper conductmﬂ' pormons of the

commutator C are shown in black.

Another arrangement of parts is shown in
diagram Iig. 22, Sheet 6. In this arrange-
ment the motor A is a compound-wound mo-

tor, having a shunt field-coil F’ and a series |}
“here used as a shunt for the series field K%,

-were before used as starting resistances R'.

field-coil . The shunt field-coils are con-
nected into the circuit in the same way as in
Fig. 21 and left unaltered, while the series
field F*is controlled by the solenoid o, which
has in this case the double function of insert-
ing resistance into the cirecuit and by resist-

ance shunting more and more of the series |

coil from the cucult

The solenoid-switeh r 7', &e., in IFig. 22 is
shown in detail in a detached p01 bion of the
figure at 22* in plane projection and also in
an edge view, as in preceding figures. The
middle bar 79 is shown to be extended up-
ward and connected with the wire 5, which

is one terminal of the series coil, while the |
through solenoid o to brush » and bar 7%, from
these through resistances R to bar #° and .
from these over wire 1, through series field
I° over wire 2 into the armature-switch com-
- mutator
“bar r°.
the lower part of 7° the current passes from
r over 7% and wire 1 to the series ﬁeld F¢and
~over 2 to the armature.

other series-coil terminal or wire 6 is con-
nected to the top bar+’. Now the main cur-
rent enters through the solenoid-brush 7 to
the bottom bar ° (so long as the solenoid-core
is drawn fully inward) “and passes through
the resistances R’ to the middle bar 7 and
therefrom over wire. 5 to series field-coil I
and thence over the wire 6 to the top bar 7’
and over wire 7 to the brush &’ of the arma-

ture-reversing commutator C, while a small

branch current passes from 7° overresistances
]Ei’;3 in shunt to the series field F* to top bar
', if there be between bars r* and 7° a resist-

this resistance between r*and 7% is left out
and r* and 7° are insulated from each other,
then the full armature-current passes throu 0'11
series field F%. I prefer to connect 7* and s
by a compa,mtwely large resistance, so that
the series field is always shunted by a resist-
ance, which at the moment of breaking the
011'011113 acts as a safety-shuntin taking of the
extra current of the series field.

When the solenoid O begins to release its
core, owing to decrease of current caused by
a starting of the motor, the brush 7 cufs out
successwely the resmtances R’ until when
brush 7 reaches bar 7° the armature-current
passes directly from the brush r over the wire
5, through the series
b and throuah wire 7 to commutator C.

If now the brush = continues 1135 upward

Springs at the back of these brushes

It

T

ield F? back over wire |
1n Fig. 24. Here the armature-current passes
from the solenoid o over the wire 1 to the

‘of the field-coil F>.

609,016

cessively short-circeunits the shunt-resistances
R* of the series fields, and thereby shunts
more and more curren off the series field
I’* through the shunt-resistance R*® until
when the brush = bears on the top bar 7' the
series field I is practically short-circuited.

‘During this whole second part of this move-

ment of the solenoid-brush 71t maintains con-

tact with bar 7°, which is extended upward,
“and thereby said brush maintains connection

with the one terminal or wire 5 of the series

field F%,while the other terminal or wire 6 of
the series field connects to the top bar 7'

The other connections of this arrangement
are the same as in Fig. 21.

The method of reﬂ‘ulatlon shown in Ifigs.
23 and 24, Sheet 7, is essentmlly the same as

that shown in I‘lﬂ‘ 22, the main difference be-

ing that in Figs. 93 and 24 the resistances R,

The operation of these connections will be

‘best explained by the plane development of
the solenoid-switeh r 7, &e. (Shown in Figs.

23" and 24*.)

Insulated parts in Figs. 23 and 24 are rep-
‘resented in black. The solenoid-core carries
two brushes » and 7%, in the use of which the

brush r earries the current into the solenoid-
switeh, while the other brush % is used
merely as a short-circuiting brush and is in-

- sulated from the other brush and thelrholdel -

pins.
In Fig. 23 the armature-current passes

(not shown) until brush 7 reaches
Then when the brush 7 rests still on

As soon as brush 7 reaches the upper half

-of bar 7° the short-circuiting brush 7% con-
‘nects the two contact-plates 7 and 7 11 thus
“providing a shunt-circuit for the field- (3011 F*

through.the resistance R, the top bars ' to
74 bemﬂ' connected to the bottom bars ° to

S, while bar ¥ is connected to the bar ' and

the bar 7™ to the other terminal (or wire 3)
By the further upward
movement of the brushes the resistances R

‘are gradually short-circuited again, and the

current in the series field F* is decreased.
-Should the motor be accidentally over-
loaded or stalled, the core will be promptly
drawn into the solenoid, and this will first
strengthen the series field and increase the
tmque of the motor until brush », passing
over 7° to 7% brings resistance R into the ar-

-mature- c1rcu1t and thus reduces the current

down to a safe limit.
A slightly-different arrangement is shown

motion by passing over bars 7 to 7', it sue- | series field I%, thence over the wire 2 to the
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brush 7%, thence through the contact- plate |

1% to the brush » and over bar 7% through
the resistance R to bar 77, and over the wire
3 to the brushes 0° of the commutator C.
VWhen thesolenoid-core is released, the resist-
ances R are cut out first, and when the brush

7 1"@81}5 on bar 77 the current passes directly

from 7 7' to the wire 3, and when the brush

16&01108 the bar %, which is connected to 7%,

brings in a short cnemt through R for the
series field I'?, which shunt is 01’*&(111:«1113? short-
circuited by the qurther upwmd movement of
the brush 7, the bars »' to 2° being connected
with the bars »" 7. I'ig. 24 shows another
change on the armﬂtme reversing comint-
tator C which I use for large motors which
somemnes run under a hfrht Ioad w1th oreat
momentum, so that on a sudden I‘GVBI‘SEﬂ of
themotor thearmature shorteireuit is broken
on C before the armature comes to a state of
rest. A short-circuiting of the armature while
revolving causes an mtense current to circu-
Iate in its coils, which when broken by the
double br ushes b’ and b° is on a further rev-
olution of the commutator C apt to cause
damage to these brushes. To guard against
this, I do not short-circuit the armature com-
pletely at the moment of reversal, but,

rather, close it through a suitable resastance
R’ and R%. The two brushes of each set b’
and 0% are insulated from each other—as, for
in%’t.:mce by being mounted on separate pins
Connection between brush-
pins p'and p* is made through a resistance R,
while the pins »® and p* have a similar con-
nection through 1(—381813&11(38 R~

It will be seen that-in this case at the mo-
ment of short-circuiting during a reversal
the short-circuiting is accomplished through
the resistances R’ and R* instead of being ac-
complished without theinterpositionofr GSISt-
ance, asinthefirst cases. Thisresistance ma-
terially diminishes the flow of current which
is experienced when the armature is short-
circuited during its revolution and prevents
consequent danmﬂ'e to the brushes &’ and 0°.
At the completion of the reversal these resist-
ances are short-circuited, both brushes rest-
ing on the same uell"nlﬂéﬂ pla,te on the com-
nmtator C.

Still another method of connections 1s
shown in Fig. 25, Sheet 8. The motor A and
itg circuits are essentially the same as those
shown in Fig. 20, Sheet 4; butin that figure

the current in the shunt-field remains un-
changed, while the armature-current is re-

versed for reversing the direction of rotation
of the motor, whereas in Fig. 25 the current
1s constant 111 its direction throuﬂh the ar-
mature and is controlled by the solenoid O
and resistance R during the reversal of the
current in the shunt-field of the motor by
means of the commutator C. Now the line-
current enters from the generator & via one
safety-fuse and the cut-out e d ' over wires.
1 and 2 to block »' and therefrom either di-
rectly or over the resistances R (according to
the position of the solenoid-core) tothe brush
» over the wire 3, which is connected by 4
with contact-bar 7% as a safety-shunt to the
solenoid O, and then over wire 5 through the
armature of the motor A and over wire 6 and
via the other safety-fuse back into the line.
From the wires 2 and 6 the wires 7 and 3
branch off to the brushes 6’ and 0° bearing
on the reversing-commutator C, from which
the current enters the field-coil F via brushes
b* and 0* in one or the other direction, deter-
mined by the position of the switch C.

Having thus described my mventlon I
claim—

1. In elevator machinery, the combination

with the traveling car-body or platform, of a

compound motor, a resistance in shunt rela-
tion to the series coil of said motor, and a so-
lenoid automatically controlling the magnet-
izing power of said series field-coil by gradu-
ally short-cireuiting said resistance.

2. In elevator machinery, the combination
with the platform or car, of a compound mo-

‘tor, a resistance in the armature-circult, a So-

lenoid automatieally controiling the arma-
ture-circuitand the magnetizing power of the
series field by first gradually cutting out the
resistance in the armature-circuit,then shunt-
ing the series field by this same resistance,
then oradually short-circuiting said 1eSISt-
ance.

3. Inelevating mechanism the combination
with the moving car or platform, of an elec-
tric motor, a reversing-switch connected sub-
stantially as described, for reversing the ap-
propriate current in the motor, and so short-
circuiting that current that the short eircuit
is operative during such reversal, and 1nop-
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erative during the operation of stopping the

motor,. _ |
RUDOLI EICKEMEYER.

Witnesses:
STEPHEN D. FIELD,
CHAS. PP. STEINMETZ.
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