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UNITED STATES

OFFICE.

PATENT

FREEMON S. FARR AND CHARLES F. NYBERG, OF MINNEAPOLIS,
| ' MINNESOTA.

SPECIFICATION fofming part of Letters Patent No. 626,322, dated June 6, 1899.

Appiication filed SePtelﬁber 30,1898, Merial No. 692,292,

(No model.)

To all whom it maey concer:

e it known that we, FREEMON S. FARR and
CHARLES F. NYBERG, citizens of the United
States, residing at Hmneapolm in the county
of IIennepin and Stateof Minnesota, have in-
vented certain newand usefulImpmvements
in Ice-Motors; and we do hereby declare the
following tobe a full, clear, and exact deserip-
tion of the invention sueh as will enable oth-
ers skilled in the art to which it apper tains to
make and use the same.

Our presentinvention relates to ice or snow
motors, and has for its primary object to pro-
vide an efficient motor of this character espe-
cially adapted for use in pineries or other
logging districts for hauling heavy loads or
trains of logs. As is w ell known, in such
places the cut 10&'5 are hauled on hedvy sleds
and deposited on the frozen river or at other
distant points for transportation in the spring
by the running stream. or other means. The
heavy lowmrr-sleds are run overartificial and
icy road- beds usually constructed with well-
glazed ehannels which permit the sleds to be
dmwn with much greater ease and safety
than would be possible overan ordinary road-
bed of snow. It requires considerable care
and labor to keep these artificial road-beds in
proper condition. Various traction-motors
have been constructed for use on these road-
beds, butin every case known to us they have
been found either inefficient to perform the
work or so destructive to the road-bed as to
render their use impracticable and unprofit-
able. In fact, prior to our invention draft-
animals have been found to be the only prac-
ticable means of hauling these heavy sleds
and their loads over such road-beds.

Our invention provides a power device in
the nature of an ice-motor which is practi-
cable for thepurposes above noted and which,
while reasonably simple in construction, has
all that could be required by way of efficient
traction and does not cut or distort the road-
bed toc any considerable extent.

Thepreferred form of ourinvention is illus-
trated intheaccompanyingdrawings,wherein
like characters indicate like parts thwun*hout
the several views. -

Figures 1 and 2 are respectively views in

side elevation and plan of the so-called ‘‘ice-

motor.”
‘approximately on the line «* 2* of Fig. 1.

Fig. 3 is a horizontal section taken
IFig. 4 18 a vertical longitudinal section taken
on the line 2! 2! of Fig. 3. '
verse vertical section taken on the line &% 2
of IFig. 4. Fig. Gisasideelevation with some
parts broken away and others shown in sec-
tion c:-f a portion of one of the traction-wheels.
Figs. 7 and 8 are plan views of one of the so-
called ‘“callk-plates” showing, respectively,
the bottom and top of the same.

In the illustration given, 1 indicates an
approximately rectan gul&r £y ame or body, the
ends of whichareshownasslightly segmental
1n form. |
- 2indicates the runners, and 3 the transverse

beams, to which the runners 2 are secured in

pairs to form sleds. There are two pairs of
these sleds, one located at the front and the
other at the rear of the frame 1, with their
transverse beams 3 bearing one under each
segmental end portion of said frame. The
frame 1 has also a pair of transverse inter-
mediate beams 4, to which the sleds are piv-

otally connected by means of cooperating

brackets 5, rigidly secured to the respective

beams 3 and pivotally attached tosaid beams

4 by king-bolts 6.

Working in front or outward of each end
of the frame 1 is a pair of complex traction-
wheels, each of which in the preferred con-
struction consistsof the following details, con-
nected and mounted in the following man-
ner: ¢ indicates a sprocket-wheel havmn‘_ a
very heavy hub and
a pair of heavy annular ﬂa,nn'es or rims, which
are secured together and to the rim of the
sprocket- wheel a by nutted bolts a¢°>. These

flanges or rims ¢’ are provided with a plural-
ity of evenly-spaced peripheral lugs a3, to

each of which a calk-plateispivotally seeured
These so-called ““calk-plates” (indicated
at b and best shown in Figs. 6, 7, and 8) are
provided with calks 0/, and in the construc-
tion illustrated they are secured by rivets b?
to blocks 6% that are directly pivoted to the
cooperating lugs a3 by pins 0%

sition of the calks b’ is best illustrated in
Figs. 6 and 7, by reference to which it will be
seen that the calk-plates {6 are provided at
their ends which project in one common di-

Fig. 518 atrans-
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rection with laterally - spaeed pairs of said | permit of the proper steering action.

calks and are provided at theirendsthat pro-
ject in the other common direction with sin-
ogle centrally-located calks that are adapted
to work between the laterally-spaced calks of
the adjacent calk-plates. It thus becomes
evident that each calk-plate when thrown
into contact with the runway or road- bed
will have very much the action of a horse-

‘shoe, and it will be later more clearly indi-

cated that these calk-plates are brought into
contact with and removed from eentdeh with
the road-bed flatwise or by a movement par-
allel to the surface which theyengage, sothat
all three of the calks will be sunultaneously
embedded into the road-bed and in a similar

mannér removed therefrom. This action is
of the utmost importance, as it causes the
minimum damage to the road-bed and does
not erack or tear the ice of the road-bed, as
is the case with devices wherein the calks are
rocked or moved while embedded.

The fact that the calk-plates b have a pair
of ¢alks at one end spaced apart from each
other; and have, at the other end, a single ¢en-

trally-located eelk, and that adJaeent plates

b are so disposed that the single central calk
of any ¢

that, in virtue of this fe&ture, balling from
miid orshowisprevented. Otherwisestated,
il virtue of this feature, the plates are self-
clearing. Without this feature the mud and
SHOW would accumulate under some condi-
tiohs between the plates and the wheel-rim
aitd on the plates themselves to such an ex-
teiit as to prévent the successful operation of
thé traction device.

To prevent the calk-plates from rattling
Wwhile raised from the road-bed, we employ
sprifiig deviees, which, as best shown in Hig.
6, eonsmt of headed plungérs ¢, that Werk in

- seats ¢', formed in the flanges or rims o' ; and

45

aire eprmﬂ'—p;eseed outward by ¢oiled springs

c®. Theprojectingendsof the stems or plun-

gers ¢ bear against the cooperating calk-

. pla,tes, as shown in said Fig. 6, and in the
'_ eonstruetlon illustrated they are removably

50

secured in place by perforated screw-thread-

ed plugs c.

55
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- In this manner the traction-wheels a

The traction-wheels above described arein-
dépendently mmounted each by a pair of arms
f, that are rigidly secured at their projecting
eiids to an axle or shaft 7', passéd through
the liub of the codperating sprocket . The
said arms f work through suitable passages
in the sled-beams 3 and are pivoted at their
inner endsonshortshafts £2 that are mounted
in flanges f° of the brackets 5, and in bear-
ings 74, directly secured to said sled-beams 3.
are So
motitited that they are free for a sufficient
up-and-down movement with respect to the

¢ sleds and framework of the device to perimit

them to pass over rough roads, but are held |

oiven plate works between the pairof.
c¢alks on thié next adjacent plate, is an impor-
y tant feature of construction, for the reason

1|

will simultaneously wind up both of
chains and the other imovement thereof will

2 o | - 626,322

It will

. be noted that the centers of the pivot-shafts

f?are above—that is, higher from the ground
than are the centers of the axles f'. This
feature 1s very important, as will hereinafter
be indicated.

Approximately at the center of the frame
1, extending transversely thereof and mount-
ed in suitable bearings g, depending there-

| from, is a power-driven shaft ¢', provided

with a pair of chain-sheaves ¢g°. As shown,
the shaft ¢’ is also provided with a spur-gear
¢®, which forms a part of a suitable drlvmn'-
gear from an engine or motor, (not Shown,)
but which would be mounted on and carried
by the frame 1. Mounted in suitable bear-
ings g%, which, as shown, are formed on the

brackets 5 at each end of the device, IS a.

counter-shaft g, which extends transversely
of the sled which ecarries it at a point below
the corresponding pivot-shaft f°. Each of
these counter-shafts ¢° is provided with a
chain-sheave 7% over which and the coiper-
ating chain-sheave ¢* on the driving-shaft ¢’
a driving-chain ¢’ rans. Again, each coun-
ter-shaft g®is provided with a pair of sprocket-
wheels g° whichstandinline, one with each of
the spr ocket- Wheele o of the traction-wheels.
Sprocket-chains ¢ which ran OVel the codp-
erating sprocket - wheels ¢ and g g°, transmit
motion to the said traction-wheels. Asshown
in Figs. 3 and 4, the sled-beams 3 are pro-
vided Wlﬂl passages gm throun*h which the
chains ¢’ run. : - |

When thesledsare given an angular move-
ment with respect to the frame 1, as 18 nec-
essary when the deviee 1s run on a curve, it
is of course evident that the chain-sheaves. ¢°
will change their angular p081t10n with re-

- spect to the chailn- shea,ves g%, and thls would |
‘tend to cause bhe chains¢g’torun of
said sheaves ¢°

' from the
- However, this is prevented
by guide-sheaves g'l,which eoopemte in pairs,
between whichh the chains ¢g' run. These
cuide-sheaves g! are located so as to engage
the chain ¢ approximately in vertical line
with the centers of the king-bolts, so that the

‘steering movements of the sleds will not

elmnn*e the tension or slack of the said driv-
ing- Ch&IHSJ The upper pairs of these guide-
sheaves g'' are mounted on the upper ﬂanﬂ'e

~of the bracket 5, and the lower pairs of - the

same are mmmted on horizontally-extended
projections ¢'* of said brackets 5.

The steering device consists.of a transverse
shaft , mounted in suitable beari ings &' on the
frame 1 and two pairs of chains 71..2, that are
wouund on the projecting ends of said shaft k
and are attached to the outer ends of the sled-
beams 3, as shown at k®.
given side of the machine are so attached to
the shaft & that onz movement of Sﬂidsha:fdt
sal

simultaneouslv unwind thesame. -Again, the
said chains are so connected to the shaft 1%

- for angular movement w1th the eleds so as to 1 thet ohe movement of the said shaft will

The chaing k°on a
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simultaneously wind the two chains on one
side of the machine and unwind the two
chains on the other side of the machine, while
the reverse movement of said shaft will do

the same thing with the said chains, but in
In this manner the two sleds

reverse order.,
are given simultaneous and equal movements
in the steering action and all of the chains
which move them are always kept taut. In
the particular construction illustrated the
shaft & is shown as provided with a worms-

oear At with which a worm (not shown) would
o b .

cooperate. 'Thisshaft/. may bedriven either
by hand-operated devices or by intermediate
power devices driven by the engine or motor
which is to be carried by the machine, but
preferably by the latter-indicated arrange-
ment, | |

Between theadjacent pairs of complex trac-
tion-wheels we project from the cooperating
sled-beams 0 pole-brackets p, that are rigidly

braced and secured to said beams, and, as

shown, are provided at their outer ends with
pin-seats p’, to which, by means of a pin, (not
shown,) the tongue or pole of the sled or bob
to be drawn may be detachably secured. The
outer ends of these brackefs p are projected
approximately at such distances that when
the trailer-sled or attached bob is conuected,
as just indicated, and the device is run on a
curve the runners of the sleds of the entire

train will be held tangential to the arc trav-

eled. : :

Operation: The motor bob or sled above
desecribed is adapted to be run in either direc-
tion. Forthe purposesof illustration assume
1t to be driven in the direction indicated by
arrows marked on FKig. 1. When driven in

~ this direction, it is obvious that the lower

40

4

strands of the forward endless driving-chains

g* and ¢? will be drawn taut, while the upper
strands of the rearward members of said

chains ¢ ¢ will be drawn taut.  Now it is

obvious that inasmuch as the sprocket-wheels
g° are located below the pivot rods or shafts

- f*and in virtue of the relation thereof to the

~ sprocket-wheels ¢ this driving strain from

50

55

the chains ¢” will draw downward on the
{

traction - wheels, as previously briefly indi-
cated. Now the force with which the traction-.

wheels will be drawn downward into contact
with the road-bed is not directly dependent
either on the weight of the traction-wheels
themselves or on the weight of other parts
of the motor, although, of course, these de-
vices to some extent affect the actions of the
traction-wheels. When the traction-wheels
are called upon to do but very light work,

“the strainson their driving-chains will be cor-

bo

respondingly light, and the downward pulls |

- on the traction-wheels, in addition to their

~own weight,will be proportionately reduced;

but when the traction-wheels are called upon
to do heavy work, either on account of the

‘heavy load to be drawn or the steepness of

- the grade, or both, the strains put upon their

L

perform the work, and the downdraw upon

the traction-wheels will be proportionately
increased, and this, as is obvious,will give an

increased traction by causing the calk-plates

to more tightly bear against the road-bed and
their calks to be more deeply embedded.

The action above described in a traction de-

vice we consider to be broadly new, and wounld
consider as within the scope of ourinvention
any device or devices which act to increase
the traction of the traction wheel or wheels

without direct dependence nupon the weight

oi the load, but in proportion to the force re-
quired to draw the said load.

The 1mportant actions of the pivoted so-
called ‘‘ calk-plates” have already been noted.
By reference to Fig. 4, wherein the action is

| best shown, it will be seen that the calk-plates

are free for such pivotal movements that they
will be brought into contact with the road-

bed flatwise and similarly removed from the

same, so that all of the calks of a given plate
will be simultaneously caused to enter the
road-bed and be simultaneously removed
therefrom. TKurthermore, the calks are em-
bedded and removed by vertical movements
and are not moved laterally or otherwise than
vertically from the time that they commence
to enter the road-bed until they have been
completely drawn therefrom. This, as isob-
vious, does the minimum amount of damage
to the road-bed.
cated inward of the runners 2 of the motor-
bob, so that they are adapted to run over the
surfaces of the road-bed which are usually
trodden by the horses or draft-animals when
such animals are used. Hencetheicy chan-
nels in which the runners of the bobs pass

70

75

80

90

95

The traction-wheels arelo- -

100

105

are not nicked or roughened by the calks of

the traction-wheels. | |
It is of course evident that the so-called

‘““complex traction-wheels” might involve a

greater or less number of peripheral rows of

calk-plates and that a greater orless number

than shown of the said traction-wheels might
be employed. | -
We wish it clearly understood that while

the production of an efficient ice or snowmo-

tor has been the primary object of ourinven-
tion we do not limit ourselves to the use of
the several novel devices and combinations
of devices for this specific purpose. We our-

selves well understand that there are many
other possible uses of these featuresand have

contemplated the construction of traction-en-

IIo

rr5

120

gines or motors having wheels instead of sleds:

adapted for movement over bare ground.

YWhat we claim, and desire to secure by Let-

ters I’atent of the United States, is as follows:
1. A traction-wheel provided with periph-

'125.-

eral calk-plates pivoted thereto and adapted o
for flatwise contadt with the road-bed, said

calk-plateseach havinglaterally-spaced calks
at ane end, and a centrally-located calk-plate .

at the other end adapted to work between

136

the laterally-spaced ealks of the adjacent

~ driving-chains will of conrse be increased to | calk-plate, substantially as deseribed.
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3. A tra,ctlon Wheel involving a chain-

contact with the road bed substfmtlally as

described.
8. The combination. WIth a movable sup-
- port, of a traction-wheel connected to said
support-and provided with peripheral calk-
plates adapted for flatwise contact with the

. read-bed, and driving connections for said

L :port involvinga pair of pivoted steering-sec-
~ tions, such as: sleds of a steering devzce 1n-
. Volvmﬂ‘ a Wmdla,ss-slnf t with ﬂemble conneec-
~ tions extendmﬂ' from both ends to the corre-
sponding smles of both of said steering-sec- -
‘tiens, said parts opera,imcr Substfmtmllv as -

20

traction- Wheel acting on said wheel to propel

and .draw downward on the same, substan-
- tially as and for the purposes set forth.

4. The combination with a movable sup-

| descmbed

30

5. The combmatlon with a frame or suapport

‘having ground- engamnwsectlons.. at least one -
of whlch is pivoted, of a traction device con-
~nected for angular movement with said piv- |
~ oted section, a driving-gear for said traction
device mvolvmﬂ' a ﬂe:uble driving connection -
-extending across the axis of said pwoted sec-
tion, and gmdes applied to said driving con-

- | neetmn in the VlClnltV of said axis, substan-
‘wheel having a Derlpheral flange, and a plu-

rality of calk-plates pivotally secured to said
- peripheral flange and adapted for flatwise :

tially as described.

6. The combination witha support or frame,
having ground-sections, at least one of Whlch
is pivoted‘, of a traction device connected for

angular movement with said pivoted section;.
and a driving-gear for said traction devicein- -
volving a pair of chain-wheels, one on said

support and the other on said pivoted ground-
section; a chain or flexible driving connection

running over said chain-wheels and across

the pwot.:ll axisof said pivotal ground-section,

35.

40

and guide sheaves or wheels arranged to co-

- _Opembe in pairs and to engage said chain or

driving connection in the Vlclmty of s::ud axis,

.substantmll v as described.

7. The combination with a frame or sup-

port, having ground-sections, at least one of

which is pivoted, of a pole-connecting bracket

or arm carried by said pivoted section, and
projecting rearward and outward from bhe
| same, substantially as described. |
| In testimony whereof we affix our sighas

tures in presence of two witnesses.

FREEMON S. FARR.
CHARLES F. NYBERG.

\Vltnesses |
JAS. F. WILLIAMbON
I D.MERCHA_NT
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