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To all whom it may concern: 
Be it known that I, ERNEST KRAHENBUHL, 

a citizen of the Republic of Switzerland, (but 
having declared my intention of becoming a 
citizen of the United States,) residing at San 
Rafael, in the county of Marin and State of 
California, have invented certain new and 
useful Improvements in Power-Generators 
for Telephones, of which the following is a 
specification. 
My invention relates to a means for driving 

small machinery by human power, and is par 
ticularly adapted for use at the switchboards 
of telephone-exchanges to furnish power for 
giving the bell-signals in localities where 
power or a current is not obtainable or is 
too expensive. In such switchboards as at 
present used the magneto'generator is usu 
ally supported by the switchboard-table in 
such a position as to be readily accessible to 
the operator and is provided with a crank or 
hand-wheel, which the operator is compelled 
to turn rapidly with one hand in order to f ur 
nish power for the bell-signals‘. With the 
other hand the operator is obliged to manip 
ulate ‘the switchboard-plugs and also to give 
the bell-signals, which operations are dis 
tinct and which under the present conditions 
can only be performed one after another, and 
consequently only for one subscriber at a 
time. This is a great hindrance when many 
callsnoccur at the same time. Further, the 
operation of turning the hand-crank rap 
idly and steadily, as is required to produce 
su?icient speed in the armature, is exceed 
ingly laborious when long continued, espe 
cially for the young girls usually employed 
at the switchboards of such telephone- ex 
changes. 
To permit the simultaneous manipulation 

of the switchboard-plugs with one hand and 
occasionally with both hands and that of as 
many signal push-buttons, consequently of as 
many independent ringings as the operator is 
efficient of giving with such ?nger of the other 
hand (or of both hands in case where many 
plugs of non-answering subscribers are on the 
switchboard) in a manner similar to that of 
the playing on the key-notes of a piano or 
type-writer, striking with each ?nger the re 
quired number of each subscriber wanted, 
sufficient signal push-buttons being provided, 

and also to do away with this awkward, diffi 
cult, and laborious way of applying power to 
the generator are the objects of my inven 
tion, and I accomplish my objects by connect 
ing a foot-power mechanism to the generator 
of the switchboard of such exchange-offices, 
so that the operator can have both hands free 
and independent for their respective switch 
board and bell-signal manipulation. Greater 
power can be exerted by the foot than by the 
hand with the same or a smaller muscular ef 
fort, and hence the gearing ofsaid foot-power 
mechanism can be so arranged that a com 
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paratively slow treadle motion will produce - 
a quicker revolution of the armature and a 
better current with much less labor to the op 
erator than is required to operate a hand 
crank. 70 

I am aware that foot-power has been ap- ’ 
plied by means of treadles to individual tele 
phone-boxes for subscribers’ use, for the pur 
pose of simplifying the manipulations which 
were necessary in these primitive instru 
ments (and which manipulations are other 
wise no longer necessary nowadays) to ring 
up central and to keep in readiness to enter 
into voice connection or conversation, and on 
leaving the instrument the treadle returns 
automatically to its original position, ringing 
off and resuming connection with central at 
the same time. In these instruments the 
ringing feature is not independent and can 
not be used for ringing independent signals 
as are required—viz., long, extra long, short, 
mixed, &c.——and much less several inde 
pendent signals to different subscribers at 
the same time. It simply rings up for con~ 
nection and off for disconnection by means of 
central. Consequently such combinations 
and attachments to telephone~boxes could not 
be applied to switchboard requirements and 
are distinct altogether from the purpose I 
have in view and the results I obtain. 
My invention can be embodied in many 

different ways and means to accomplish its 
destined object and purpose, and I have in 
this speci?cation described and in the ac 
companying drawings have illustrated some 
of such ways and means, to which, neverthe 
less, I do not limit myself, as my invention 
can be embodied in still other constructions. 
They are therefore described and shown as 
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practically illustrative of different applica 
tions of my invention, but not as its only em~ 
bodiments. . 

In the accompanying drawings, Figure 1 is a 
sectional View on the lineacwof Fig. 2, show 
ing one construction of driving means for 
a powergenerator. Fig. 2 is a section of the 
same construction on line 3/1] of Fig. 1. Fig. 
3 is a front elevation of another construction 
of driving means, illustrating a different re~ 
lation to a switchboard. Fig. 4: is a side 
elevation of the mechanism of Fig. 3, the 
switchboard-frame being broken away. Fig. 
5 is a detail view of the clutch. Fig. (5 is a 
cross-section of Fig. 5. 

In Figs. 1 and 2 the generator is shown as 
supported on the floor and is supposed to be 
placed beneath the switchboard - table, so 
that the foot-treadle A is in convenient posi 
tion for the operator. In Figs. 3 and 4 the 
generator is secured to and beneath the 
switchboard-table, and two adjustable clamps 
are shown secured to the ?oor and steadying 
the lower part of the stirrup—guides. 
Referring to Figs. 1 and 2, 13 represents any 

suitable base, frame, or support, which may 
be provided with a hood or casing C, if de 
sired. Mounted upon this base is the usual 
or any suitable magneto-generator, the one 
shown being composed of the horseshoe ?eld 
magnets D, rotary armature E, and commu 
tator F. A pinion 1 on the armature-shaft 
derives motion from a gear 2, in whose hub 
is loosely adjusted a sliding shaft having its 
shoulders 3 correspohding to inclined shoul 
ders 4 of the hub, so that when power is ap 
plied to this inner shaft it shifts for the time 
being, carrying along the gear 2 and break 
ing the circuit. The generator and its con 
nections to the switchboard in themselves 
form no part of my invention and may be of 
any desired kind. I have therefore consid 
ered it unnecessary to illustrate such connec 
tions, although I have shown the switchboard 
in Figs. 3 and 4. The treadleA is pivoted to 
the base-frame, and its free end is provided 
with any suitable footpiece, such as the spool 
G. A retracting - spring G’ connects the 
treadle with the frame, so that when the 
treadle is released it is drawn back ready for 
another downward stroke. The treadle is 
provided with a rack-segment H, having in 
terior teeth which engage with a pinion I, 
loose on the driving-shaft. Any desired kind 
of clutch can be used to transmit rotary mo 
tion in one direction to the driving-shaft. I 
have shown the pinion I made hollow to re 
ceive a recessed clutch-disk J, fixed upon said 
driving-shaft. The clutch-disk and the balls 
or rollers 5 within its tapered recesses 6 are 
held in place by a covering-plate 7, secured 
to the pinion, Fig. 6. At each downward 
stroke of the treadle the clutch connects the 
pinion to the driving-shaft and at each up 
ward stroke the clutch is released. I have 
therefore provided a fly-wheel K on the driv 
ing-shaft to continue the motion of the shaft 
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while the clutch is disengaged. This ?y 
wheel is shown as grooved to receive a band, 
so that in some cases it can be used to trans 
mitpower to a generator located at a distance 
instead ofupon a shaft directly in connection. 
For instance, if the generator were supported 
by the switchboard above the treadle mech 
anism the armature-shaft could derive mo 
tion from the fly-wheel through a belt from 
the latter directly or by any desired interme 
diate gearing, and the periphery of the ?y 
wheel may carry teeth as well as having a 
groove. lVhen the parts are arranged as 
shown, I prefer to secure an arm 8 upon the 
driving-shaft, whose extremity is hollowed, 
so as to facilitate the centering of the corre 
sponding shaft. Said arm has a pin g, which 
bears against another arm 0', secured to the 
head of the inner shaft, which inner shaft 
when power is applied to it partially slides 
within the hub of and carries along the genera 
tor-gear 2 or otherwise engages with it, and 
by means of which the gear 2 and armature 
shaft derive a steady motion so long as the 
treadle is operated. 

In the devices illustrated in Figs. 3 and 4: 
I have shown another embodiment of my in~ 
vention. For convenience in understanding 
the relative location of the parts I have in 
these ?gures shown part of a table and 
switchboard. In this case the generator is 
supported by a bracket 10 beneath the table 
L and secured to the latter. The bracket is 
shown as placed beneath the front board of 
the table; but since the armature-shaft is 
driven by a belt it is evident that it can be 
placed at the rear of the table in case such 
position is more convenient for any reason. 
The bracket may also be located so that 
either foot may be used. The armature 
shaft is provided with a pinion 1, which en 
gages a gear 2 on a shaft 30 in the same man 
ner as before described. The head of the 
inner sliding shaft, however, carries a band 
pulley 13, from which a belt extends to a 
pulley 14, tight on the clutch-shaft 15,which 
in this case is the driving-shaft. This pul 
ley serves as a flywheel. The treadle A’ is 
a stirrup having a suitable footpiece, guided 
‘in an extension of bracket 10, which is slot 
ted at 16 to receive the ends of such foot 
piece. Connected to the treadle is a sprocket 
chain, or, as preferred and shown, a perfo 
rated flexible band 17, which engages a 
sprocket-wheel 1S, loose on the shaft 15. The 
other end of the band 17 extends down 
wardly and has a spring connection with 
the supporting-bracket. It must be under 
stood without detailed description and illus 
tration that the sprocket-wheel 18 is pro 
vided with a suitableclutch, such as that 
shown in Figs. 5 and 6, so that the shaft 15, 
bearing the combined pulley and fly-wheel 
14, derives motion constantly in one direc 
tion. 

It is obvious that other forms of treadles 
can be used, those shown being merely i1lus-- 
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trative of suitable and practical foot-power 
devices for the purpose. As substitutes for 
the clutch shown other forms of clutches can 
be used, and the transmitting-shaft can de 
rive a continuous rotary motion at both 
strokes of the treadle by the employment of 
such adevice as a double-acting ratchet, well 
known to all skilled mechanics, instead of a 
single-acting clutch. 

It is obvious that my device may be so 
constructed as to form a complete, compact, 
and portable instrument suitable for experi 
mental or other purposes, always ready for 
immediate use and as such be manufactured 
as a complete article. 
Having thus fully described my invention, 

8 

what I claim as new, and desire to secure by 
Letters Patent, is— 

I A portable attachment for operating elec 
trical connections, comprising a frame or 
bracket, an electrical generator mounted in 
said bracket, and a foot-treadle also mounted 
in said bracket and connected to the genera 
tor-shaft. 
In testimony whereof I have a?ixed my sig 

nature, in presence of two witnesses, this 21st 
day of June, 1899. 

ERNEST KRAHENBUHL. 

Witnesses: 
L. W. SEELY, 
FANNY BURT. 

25 


